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streeteCode/Dockerfile


FROM ubuntu:16.04
MAINTAINER Radu Carpa <radu.carpa@ens-lyon.fr>
LABEL Description="Docker image to reproduce the results from my thesis work"

RUN apt-get update

# General dependencies
RUN apt-get install -y \
  git \
  wget \
  vim \
  build-essential \
  clang \
  bison \
  flex \
  perl \
  cmake \
  libxml2-dev \
  zlib1g-dev \
  default-jre \
  doxygen \
  graphviz \
  libwebkitgtk-1.0-0 \
  unzip \
  xvfb \
  mesa-common-dev \
  libboost-all-dev \
  python3 \
  python-matplotlib \
  python-numpy \
  gnuplot 
#  openscenegraph \
#  libopenscenegraph-dev \
#  openscenegraph-plugin-osgearth \
#  osgearth \
#  osgearth-data \
#  libosgearth-dev \
#  tcl-dev \
#  tk-dev \

RUN useradd -ms /bin/bash simulation
RUN mkdir -p /tmp/files

# Fetch sources
# (Official mirror doesn't support command line downloads...)
#RUN wget https://github.com/ryankurte/docker-omnetpp/raw/master/omnetpp-5.0-src.tgz
COPY installFiles /tmp/files
RUN if [ -e /tmp/files/cplex_studio12.7.1.linux-x86-64.bin  ] ; then /tmp/files/cplex_studio12.7.1.linux-x86-64.bin  -f /tmp/files/cplex.properties; fi

RUN chown -R simulation /tmp/files 
USER simulation

RUN xvfb-run -a --server-args="-screen 0 1024x768x24" /tmp/files/qt-opensource-linux-x64-5.9.0.run --script /tmp/files/qt-installer-noninteractive.qs
#RUN tar -C $HOME -xaf /tmp/files/Qt.5.8.0_static.tar.xz

RUN mkdir -p $HOME/src/

ADD  patches/omnetpp.patch /home/simulation/src/omnetpp.patch 
RUN tar -C $HOME/src -xaf /tmp/files/omnetpp-5.1-src-linux.*
ENV PATH "$PATH:/home/simulation/src/omnetpp-5.1/bin"
RUN cd $HOME/src/omnetpp-5.1 && \
    git -C src apply $HOME/src/omnetpp.patch && \
    echo "QT_PATH=$HOME/Qt/5.9/gcc_64/bin" >> configure.user && \
    sed -i 's/^WITH_TKENV=yes$/WITH_TKENV=no/' configure.user && \
    sed -i 's/^.*PREFER_CLANG=.*$/PREFER_CLANG=no/' configure.user && \
    sed -i 's/^WITH_OSG=yes$/WITH_OSG=no/' configure.user && \
    sed -i 's/^WITH_OSGEARTH=yes$/WITH_OSGEARTH=no/' configure.user && \
    xvfb-run  -a ./configure && \
    make -j $(nproc)

ADD patches/inet.patch /home/simulation/src/inet.patch 
RUN tar -C $HOME/src/ -xaf /tmp/files/inet-3.6.0-src.* && \
    cd $HOME/src/inet && \
    git apply $HOME/src/inet.patch && \
    mkdir /tmp/build/ && \
    cd /tmp/build && \
    cmake -D CMAKE_PREFIX_PATH=$HOME/Qt/5.9/gcc_64 $HOME/src/inet/src/inet/networklayer/spring/ && \
    make -j $(nproc) streete && \
    mv streete $HOME/

RUN cd $HOME/src/inet && \
    ./inet_featuretool disable all && \
    (for I in IPv4 IPv6 Generic MultiNet TCP_common TCP_INET UDP PPP Ethernet SCTP TUN packetdrill OSPFv2; do ./inet_featuretool enable $I; done) && \
    FEATURETOOL_OPTIONS=$(./inet_featuretool options -f -l) && \
    cd src && \
    if [ -e /tmp/files/cplex_studio12.7.1.linux-x86-64.bin  ] ; then \
       opp_makemake --make-so -f --deep -o INET -O out \
          -DSTREETE_WITH_CPLEX \ 
          -I. \
          -I/opt/ibm/ILOG/CPLEX_Studio1271/concert/include \
          -I/opt/ibm/ILOG/CPLEX_Studio1271/cplex/include \
          -L/opt/ibm/ILOG/CPLEX_Studio1271/concert/lib/x86-64_sles10_4.1/static_pic \
          -lboost_filesystem \
          $FEATURETOOL_OPTIONS -- \
          /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libilocplex.a \
          /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libcplex.a \
          /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libcplexdistmip.a \
          /opt/ibm/ILOG/CPLEX_Studio1271/concert/lib/x86-64_linux/static_pic/libconcert.a ; \
    else \
       opp_makemake --make-so -f --deep -o INET -O out \
          -I. \
          -lboost_filesystem \
          $FEATURETOOL_OPTIONS --; \
    fi && \
    cd $HOME/src/inet && \
    ./inet_featuretool defines > src/inet/features.h && \
    make MODE=release -j $(nproc) && \
    \ 
    cd $HOME/src/inet/examples/spring/Germany50/ && \
    tar xaf *.tar.xz && \
    cd $HOME/src/inet/examples/spring/Geant/ && \
    tar xaf *.tar.xz 	

 
#RUN cd $HOME && mkdir omnetOutput_3FAc921j

# Cleanup
USER root

RUN apt-get install -y \
  openbox x11vnc 

#mesa-common-dev \ 
#"^libxcb.*" libx11-dev libx11-xcb-dev libxcursor-dev libxrender-dev libxrandr-dev \
#libxext-dev libxi-dev libxss-dev libxt-dev libxv-dev libxxf86vm-dev libxinerama-dev libxkbcommon-dev \
#libfontconfig1-dev libharfbuzz-dev \
#libasound2-dev libpulse-dev libdbus-1-dev udev mtdev-tools webp \
#libudev-dev libglm-dev libwayland-dev libegl1-mesa-dev mesa-common-dev \
#libgl1-mesa-dev libglu1-mesa-dev libgles2-mesa libgles2-mesa-dev libmirclient-dev \
#libproxy-dev libgtk2.0-dev libgtk-3-dev libcups2-dev


RUN apt-get clean && \
  rm -rf /tmp/* 
  #rm -rf /var/lib/apt && \












streeteCode/runSimulations


#!/usr/bin/env bash
INET_PATH=/home/radu/Work/omnetpp_next/inet/
#NETWORKS="CORONET"
#NETWORKS="Italian"
NETWORKS="USNET"
#NETWORKS="Geant Germany50" 
#NETWORKS="Germany50" 
#NETWORKS="Italian NSFNet USNET ATT Geant"
#NETWORKS="Italian NSFNet USNET ATT Geant Germany50 CORONET"
CONFIGS="ConsumeBetter"
#CONFIGS="ThesisScale"

if [ '!' -e  "$INET_PATH" ] 
then
	INET_PATH=~/src/inet/
	NETWORKS="Italian NSFNet USNET ATT Geant Germany50 CORONET Generated200" # Generated500"
	CONFIGS="ThesisScale ThesisDaily"
fi
NEDPATH=$INET_PATH/examples:$INET_PATH/src:$INET_PATH/tutorials 

if [ -z "$DISPLAY" ] 
then 
	if [ -z "$1" ] 
	then
		xvfb-run -a --server-args="-screen 0 1024x768x24" "$0" "run"
	fi
	exit 0
fi

set -e
#for I in *; do sed -i -r "s/([a-z][a-z])1\.\1/\1/g" $I; done

for J in $CONFIGS
do
	for I in $NETWORKS
	do
		cd $INET_PATH/examples/spring/$I 
		NB_RUNS=$(opp_run_release -c $J -q runs $I.ned.ini | grep -E "Run [0-9]+:" | wc -l)
		#opp_runall -j $(nproc)  opp_run_release -r 0..$(($NB_RUNS - 1)) -u Qtenv -c $J -n $NEDPATH -l $INET_PATH/src/INET $I.ned.ini
		for K in $(seq 0 $((NB_RUNS -1)) );
                do
			#echo i
			opp_run_release -r $K -u Qtenv -c $J -n $NEDPATH -l $INET_PATH/src/INET $I.ned.ini
		done

		RUNDIR=$HOME/omnetOutput_3FAc921j/$J/$I/
		if ! cd $RUNDIR
		then
			continue
		fi

		while IFS= read -r -d '' dir; do
			cd $dir
			#ls
			
			for VectorName in $(scavetool q -n out.vec)
			do
				OUTPUT_FILE=$(echo "$VectorName" | cut -f 1 -d":")
				scavetool vector -p  "$VectorName" -F csv -O "$OUTPUT_FILE.csv"  out.vec;
			done
		done < <(find $RUNDIR -maxdepth 1 -mindepth 1 -type d -print0)

	done
done

#for I in $CONFIGS
#do
#	for J in $NETWORKS
#	do

		#NB=$(opp_run -x $J -g $I.ned.ini | grep -E "Run [0-9]+:" | wc -l)
		#for K in $(seq 0 $(( $NB - 1)))
		#for K in $(find -iname "*=CPLEX*"  | sed -r "s/.*=//")
		#for K in $(find -iname "*=KARAKOSTAS_OPTIMUM*"  | sed -r "s/.*=//")
		#do

		#	#CPLEX_OBJ_FILE="cplexObjective.csv" 
		#	#if [ ! -f "$CPLEX_OBJ_FILE" ] 
		#	#then
		#	#	echo "X,0" > "$CPLEX_OBJ_FILE"
		#	#fi

		#	#~/parseVecFiles.sh *\$1=$K/*.vec
		#	~/maxLinkUtilGnuplot
		#	mv gamma.pdf $K.pdf
		#	rm ./*.csv
		#done
		#~/maxLinkUtilGnuplot
		#mv gamma.pdf $K.pdf
		#rm ./*.csv
		#gs -dBATCH -dNOPAUSE -q -sDEVICE=pdfwrite -sOutputFile=out.pdf $(find . -iname "[0-9]*.pdf" -printf "%f\n" | sort -n)
		#mv out.pdf ../../$I-$J.pdf
		#mv gamma.pdf ../../$I-$J.pdf
#	done
#done











streeteCode/buildAndRun.sh


#!/bin/sh

#docker rm $(docker ps -a -q)
#docker rmi $(docker images -q)

sudo docker build -t streete_thesis .
sudo chmod 777 results/
#sudo docker run -t -i  --name "streete_run"  -u simulation -v "$(pwd)"/results:/home/simulation/omnetOutput_3FAc921j -v "$(pwd)":/home/simulation/scripts --rm -w /home/simulation streete_thesis bash -l -c "~/scripts/runSimulations"
sudo docker run -t -i -p 5900:5900 -u simulation -v "$(pwd)"/results:/home/simulation/omnetOutput_3FAc921j -v "$(pwd)":/home/simulation/scripts --rm -w /home/simulation streete_thesis bash -l -c "~/scripts/runSimulations"


#Xvfb :1 -extension GLX -screen 0 1024x780x24& DISPLAY=:1 /usr/bin/openbox-session&
#x11vnc -storepasswd
#x11vnc -usepw -display :1










streeteCode/figures/USNETBetterLess/generate


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 4,2.5
set datafile separator ","
set output 'linksOnUSNETKarCmp.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (normalized)"
set ylabel "Number of active links" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set xrange [0:5.5]
unset title


#set title "MST t_0"
set yrange [0:100]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
#set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set grid x y y2 
plot \
     'spfall.csv'  using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     'kar02.csv' using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black"   lw 4  title "STREETE-LB {/Symbol e}=0.2",\
     'kar01.csv'   using (($1-1)/4):2 with line  lt 4 dashtype 5 lc rgb "#c684e9" lw 4  title "STREETE-LB {/Symbol e}=0.1",\
     'cplex.csv'   using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"
     










streeteCode/figures/Germany50BetterLess/generate


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 4,2.5
set datafile separator ","
set output 'linksOnGermany50KarCmp.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (normalized)"
set ylabel "Number of active links" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set xrange [0:5.5]
unset title


#set title "MST t_0"
set yrange [0:200]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
#set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set grid x y y2 
plot \
     'spfall.csv'  using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     'kar6080.csv' using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black"   lw 4  title "STREETE-LB ({/Symbol a}=0.80, {/Symbol b}=0.60)",\
     'kar95.csv'   using (($1-1)/4):2 with line  lt 4 dashtype 5 lc rgb "#c684e9" lw 4  title "STREETE-LB ({/Symbol a}={/Symbol b}=0.95)",\
     'cplex.csv'   using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"
     










streeteCode/figures/pathStretchLess/pathStretch.py


#!/usr/bin/env python

import pylab
from matplotlib.font_manager import FontProperties
import matplotlib.cm
import math
import os
import numpy as np
import matplotlib.pyplot as plt
import glob
import math
from itertools import groupby
import itertools
from matplotlib.backends.backend_pdf import PdfPages

#expType = ['Italian', 'NSFNet', 'USNET', 'ATT', 'Germany50']#, 'DARPA_CORONET', 'routers200', 'routers500']
colors = ['lightgreen', 'tan', 'pink','lightblue', 'green', "#3498db", "#95a5a6", "#e74c3c", "#34495e", "#2ecc71"]
expType = glob.glob("*.csv")
plotdata =[]
for file in expType:
    f=open(file)
    PremiereLigne= f.readline().rstrip('\n\r')
    values = []
    if "pathStretch" in PremiereLigne:
        data= np.loadtxt(file, delimiter=',',  dtype = float, skiprows = 1, ndmin=2)
        values = [max(row[1],1) for row in data]
        plotdata.append(values)
    f.close()

fig, axe = plt.subplots(nrows=1, ncols=1)
#axe.set_ylim([0,10]) 
axe.set_xlabel('Network name')
axe.set_ylabel('path-stretch')
axe.set_yticks(range(0,15,1))
#axe.set_yscale('log')

labels=[x.strip('.csv') for x in expType]
bp = axe.boxplot(plotdata,sym='.', whis=2, patch_artist=True, labels=labels, widths=0.8)
for patch, color in zip(bp['boxes'], colors[:len(expType)]):
    patch.set_facecolor(color)
    patch.set_color(color)
matplotlib.rcParams.update({'font.size': 18})

fig.set_size_inches(10,4)
pylab.savefig('pathStretchLess.png', bbox_inches='tight')
pylab.savefig('pathStretchLess.pdf', bbox_inches='tight')
#pylab.show()










streeteCode/figures/pathStretchLess/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisDaily/*
do
	cp $I/\$0=ON_OFF_SPF/pathStretch*.csv $(basename $I).csv
done
./pathStretch.py










streeteCode/figures/linksOnBetter/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisScale/*
do
	mkdir -p $(basename $I)
	cp $I/\$0=ALLON_SPF/linksOnAll*.csv $(basename $I)/
	cp $I/\$0=ON_OFF_KARAKOSTAS/linksOnAll*.csv $(basename $I)/
	cp $I/\$0=ON_OFF_CPLEX_NONGREEDY/linksOnAll*.csv $(basename $I)/
done
./linksOn










streeteCode/figures/linksOnBetter/linksOn


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 8,6
set datafile separator ","
set output 'linksOnLessBetter.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (s)"
set ylabel "Number of active links" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set label "Italian" font  ",18" rotate by 90 at screen 0.01, screen 0.79
set label "USNET" font  ",18" rotate by 90 at screen 0.985, screen 0.79
set label "NSFNet" font  ",18" rotate by 90 at screen 0.01, screen 0.45
set label "ATT" font  ",18" rotate by 90 at screen 0.985, screen 0.47
set label "Germany 50" font  ",18" rotate by 90 at screen 0.01, screen 0.07
set label "Geant" font  ",18" rotate by 90 at screen 0.985, screen 0.12

set arrow from screen 0,screen 0.32 to screen 1, screen 0.32 nohead lw 3
set arrow from screen 0,screen 0.65 to screen 1, screen 0.65 nohead lw 3
#set arrow from screen 0,screen 0.735 to screen 1, screen 0.735 nohead lw 3

set multiplot layout 3, 2 ;
unset xlabel
set xrange [0:5.5]
unset title


net='Italian'
#set title "MST t_0"
set yrange [0:80]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
#set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.95; set bmargin at screen 0.70
set grid x y y2 
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffKarakostas.csv'    using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE-LB",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX
     

net='USNET'
#set title "Optimal t_0";
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set yrange [0:100]
set y2tics 
#set yrange [0:0.5]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5)
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffKarakostas.csv'    using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE-LB",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX
     
net='NSFNet'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.63; set bmargin at screen 0.37
set ytics
set ylabel "Number of active links" offset 2
unset y2label
unset y2tics
unset title
#set yrange [0:0.3]
#set ytics (0, 0.1, 0.2, 0.3)
set yrange [0:50]
set ytics 
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffKarakostas.csv'    using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE-LB",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX
     

net='ATT'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set yrange [0:125]
set y2tics
#set yrange [0:0.6]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6)
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffKarakostas.csv'    using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE-LB",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX
     

net='Germany50'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.30; set bmargin at screen 0.07
set ytics
set ylabel "Number of active links" offset 2
unset y2label
unset y2tics
set xlabel "time (normalized)"
set xtics
set yrange [0:210]
set ytics
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffKarakostas.csv'    using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE-LB",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX
     

net='Geant'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2tics
set y2label
set xtics
set yrange [0:85]
set y2tics 
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffKarakostas.csv'    using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE-LB",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX
     

unset multiplot










streeteCode/figures/pathStretchBetter/pathStretch.py


#!/usr/bin/env python

import pylab
from matplotlib.font_manager import FontProperties
import matplotlib.cm
import math
import os
import numpy as np
import matplotlib.pyplot as plt
import glob
import math
from itertools import groupby
import itertools
from matplotlib.backends.backend_pdf import PdfPages

#expType = ['Italian', 'NSFNet', 'USNET', 'ATT', 'Germany50']#, 'DARPA_CORONET', 'routers200', 'routers500']
colors = ['lightgreen', 'tan', 'pink','lightblue', 'green', "#3498db", "#95a5a6", "#e74c3c", "#34495e", "#2ecc71"]
expType = glob.glob("*.csv")
plotdata =[]
for file in expType:
    f=open(file)
    PremiereLigne= f.readline().rstrip('\n\r')
    values = []
    if "pathStretch" in PremiereLigne:
        data= np.loadtxt(file, delimiter=',',  dtype = float, skiprows = 1, ndmin=2)
        values = [row[1] for row in data]
        plotdata.append(values)
    f.close()

fig, axe = plt.subplots(nrows=1, ncols=1)
#axe.set_ylim([0,10]) 
axe.set_xlabel('Network name')
axe.set_ylabel('path-stretch')
#axe.set_yscale('log')

labels=[x.strip('.csv') for x in expType]
bp = axe.boxplot(plotdata,sym='.', whis=2, patch_artist=True, labels=labels, widths=0.8)
for patch, color in zip(bp['boxes'], colors[:len(expType)]):
    patch.set_facecolor(color)
    patch.set_color(color)
matplotlib.rcParams.update({'font.size': 18})

fig.set_size_inches(10,4)
pylab.savefig('pathStretchBetter.pdf', bbox_inches='tight')
pylab.savefig('pathStretchBetter.png', bbox_inches='tight')
#pylab.show()










streeteCode/figures/pathStretchBetter/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisDaily/*
do
	cp $I/\$0=ALLON_KARAKOSTAS/pathStretch*.csv $(basename $I).csv
done
./pathStretch.py










streeteCode/figures/compTime/compTime


#!/usr/bin/env python

import pylab
from matplotlib.font_manager import FontProperties
import matplotlib.cm
import sqlite3
import math
import os
import numpy as np
import matplotlib.pyplot as plt
import glob
import math
from itertools import groupby
import itertools
from matplotlib.backends.backend_pdf import PdfPages
from optparse import OptionParser
import sys
import re

networks = ['NSFNet', 'Italian', 'Geant', 'USNET', 'ATT', 'Germany50', 'CORONET', 'Generated200', 'Generated500']
def splitFilesTypes(option, opt, value, parser):
    setattr(parser.values, option.dest, value.split(' '))
parser = OptionParser()
parser.add_option('-s', '--scenarios', dest="scenarios",
        type='string',
        action='callback',
        callback=splitFilesTypes)
(options, args) = parser.parse_args()
if not options.scenarios:
    parser.error('Scenarios needed')
    exit(1)

scenarios=options.scenarios

res = {}
for scenario in scenarios:
    time = {}
    for networkFile in glob.glob("*"+scenario+".csv"):
        network = re.sub(r"_.*", "", networkFile)

        data= np.loadtxt(networkFile, delimiter=',',  dtype = float, skiprows = 1, ndmin=2)
        values = [row[1] for row in data]
        time[network] = max(values)
    res[scenario]=time


for scenario in scenarios:
    sys.stdout.write( "  &"+scenario)
sys.stdout.write("\\\\ \\hline\n")

for network in networks:
    sys.stdout.write(network + "    " )
    for scenario in scenarios:
        sys.stdout.write( "&")
        if ( scenario in res ) and ( network in res[scenario] ):
            val = res[scenario][network] 
            if(val >= 1000) :
                sys.stdout.write("\\textcolor{gray}{(" )
                if(val < 60*1000):
                    sys.stdout.write( str(int(val/(1000)))+ "s" )
                elif val< 60*60*1000:
                    sys.stdout.write( str(int(val/(60*1000)))+ "m" )
                elif val<= 2*60*60*1000:
                    sys.stdout.write( str(int(val/(60*60*1000)))+ "h" )
                else:
                    sys.stdout.write( str(int(val/(60*60*1000)))+ "h$^*$" )
                sys.stdout.write(")}" )
            sys.stdout.write( str(int(val))+ "ms" )


        else:
            sys.stdout.write("\\textcolor{gray}{$(^{**})$}-")
    sys.stdout.write("\\\\ \\hline \n")
sys.stdout.flush()










streeteCode/figures/compTime/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.pdf
rm -f $DIR/*.csv

SCENARIOS="ON_OFF_SPF ON_OFF_CPLEX_NONGREEDY"
#SCENARIOS="ON_OFF_KARAKOSTAS ON_OFF_CPLEX_NONGREEDY"
#SCENARIOS="ALLON_BALANCED ALLON_KARAKOSTAS ALLON_OPTIMUM"
if [ -z "$SCENARIOS" ] 
then
	SCENARIOS="ON_OFF_SPF ON_OFF_BALANCED ON_OFF_KARAKOSTAS ON_OFF_CPLEX_NONGREEDY ALLON_SPF ALLON_BALANCED ALLON_OPTIMUM ALLON_KARAKOSTAS"
fi

for I in $SCENARIOS
do
	for J in ~/omnetOutput_3FAc921j/ThesisScale/*
	do
		cp $J/\$0=$I/computationalTime*.csv $(basename $J)_$I.csv
	done
done

./compTime --scenarios="$SCENARIOS" 











streeteCode/figures/maxLinkUtilLb/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisScale/*
do
	mkdir -p $(basename $I)
	cp $I/\$0=ALLON_SPF/maxLinkUtil*.csv $(basename $I)/spf.csv
	cp $I/\$0=ALLON_BALANCED/maxLinkUtil*.csv $(basename $I)/lb.csv
	cp $I/\$0=ALLON_OPTIMUM/maxLinkUtil*.csv $(basename $I)/cplex.csv
done
./maxLinkUtilLB










streeteCode/figures/maxLinkUtilLb/maxLinkUtilLB


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 8,6
set datafile separator ","
set output 'maxLinkUtilLB.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (s)"
set ylabel "Maximum link utilization" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set label "Italian" font  ",18" rotate by 90 at screen 0.01, screen 0.79
set label "USNET" font  ",18" rotate by 90 at screen 0.985, screen 0.79
set label "NSFNet" font  ",18" rotate by 90 at screen 0.01, screen 0.45
set label "ATT" font  ",18" rotate by 90 at screen 0.985, screen 0.47
set label "Germany 50" font  ",18" rotate by 90 at screen 0.01, screen 0.07
set label "Geant" font  ",18" rotate by 90 at screen 0.985, screen 0.12

set arrow from screen 0,screen 0.32 to screen 1, screen 0.32 nohead lw 3
set arrow from screen 0,screen 0.65 to screen 1, screen 0.65 nohead lw 3
#set arrow from screen 0,screen 0.735 to screen 1, screen 0.735 nohead lw 3

set multiplot layout 3, 2 ;
unset xlabel
set xrange [0:5.5]
unset title


net='Italian'
#set title "MST t_0"
set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
#set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.95; set bmargin at screen 0.70
set grid x y y2 
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/lb.csv'           using (($1-1)/4):2  with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "Load balancing : LCF",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX


net='USNET'
#set title "Optimal t_0";
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set y2tics 
#set yrange [0:0.5]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5)
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/lb.csv'           using (($1-1)/4):2  with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "Load balancing : LCF",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX


net='NSFNet'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.63; set bmargin at screen 0.37
set ytics
set ylabel "Maximum link utilization" offset 2
unset y2label
unset y2tics
unset title
#set yrange [0:0.3]
#set ytics (0, 0.1, 0.2, 0.3)
set ytics 
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/lb.csv'           using (($1-1)/4):2  with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "Load balancing : LCF",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX




net='ATT'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set y2tics
#set yrange [0:0.6]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6)
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/lb.csv'           using (($1-1)/4):2  with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "Load balancing : LCF",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX


net='Germany50'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.30; set bmargin at screen 0.07
set ytics
set ylabel "Maximum link utilization" offset 2
unset y2label
unset y2tics
set xlabel "time (normalized)" 
set xtics
set ytics
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/lb.csv'           using (($1-1)/4):2  with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "Load balancing : LCF",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX




net='Geant'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2tics
set y2label
set xtics
set y2tics 
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/lb.csv'           using (($1-1)/4):2  with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "Load balancing : LCF",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX





unset multiplot










streeteCode/figures/lpExample/generate


#!/usr/bin/env gnuplot
set terminal pdf enhanced size 3,2
set datafile separator ","
set output 'lpExample.pdf'
#set xrange [100:200]
set style fill transparent solid 0.75 bo
set key on inside left bottom horizontal opaque box 
set key font "verdana,8"
#set key opaque
f(x,a) = -(12+a - 3*x)/4
g(x,a) =  ( 7+a -   x)/2
h(x,a) = -( 0+a - 2*x)/7
i(x,a) =  (42+a - 6*x)/7

set style fill   pattern 2  border
#set style fill solid 1.0 noborder
set xrange [4:6]
set yrange [0:2] 
#set format x ""
#set format y ""

max(a,b)=(a>b)?a:b
min(a,b)=(a<b)?a:b
lowerb(x)=max(f(x,0),g(x,0))
upperb(x)=min(h(x,0),i(x,0))

#set arrow from 4.95,1.6 to 5.21,1.88 head filled front
#set arrow from 5.45,0.6 to 5.71,0.88 head filled front
set arrow from 5.5,0.5 to 5.5,1.3 head filled front
set label "(5.15,1.2)" at 5.17,1.2  front font "verdana,6"
set label "(5.6,1.2)" at 5.63,1.2  front font "verdana,6"
set label "(4.5,1.6)" at 4.55,1.6  front font "verdana,6"

plot \
"+" using 1:(f($1,0)):(f($1,-0.3)) with filledcurves closed fs solid lc rgb "#e4e4e4" notitle, \
"+" using 1:(g($1,0)):(g($1,0.14)) with filledcurves closed fs solid lc rgb "#e4e4e4" notitle, \
"+" using 1:(h($1,0)):(h($1,0.5)) with filledcurves closed fs solid lc rgb  "#e4e4e4" notitle, \
"+" using 1:(i($1,0)):(i($1,-0.5)) with filledcurves closed fs solid lc rgb "#e4e4e4" notitle, \
"+" using 1:((lowerb($1)<upperb($1))?lowerb($1):1/0):(upperb($1)) with filledcurves fs transparent pattern 2 lc rgb "gray" title "feasible region", \
f(x,0) with lines dashtype 2 lw 1 lc rgb "green" notitle, \
g(x,0) with lines dashtype 2 lw 1 lc rgb "red" notitle, \
h(x,0) with lines dashtype 2 lw 1 lc rgb "blue" notitle, \
i(x,0) with lines dashtype 2 lw 1 lc rgb "black" title "constraint", \
11.5 - 2*x with lines dashtype 1 lw 2 lc rgb "black" title "objective function", \
"< echo 5.15,1.2" using 1:2   with points ps 0.5 lt 5 lc rgb "black" title "valid solution" ,\
"< echo 4.5,1.6" using 1:2   with points ps 0.5 lt 8 lc rgb "black" title "invalid solution",\
"< echo 5.6,1.2" using 1:2   with points ps 0.5 lt 7 lc rgb "black" title "optimal solution",\
12.4 - 2*x with lines dashtype 1 lw 2 lc rgb "black" notitle
#10.1818 - 2*x with lines dashtype 1 lw 2 lc rgb "black" notitle,\











streeteCode/figures/maxLinkUtilKar/maxLinkUtilKar


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 8,6
set datafile separator ","
set output 'maxLinkUtilKar.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (s)"
set ylabel "Maximum link utilization" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set label "Italian" font  ",18" rotate by 90 at screen 0.01, screen 0.79
set label "USNET" font  ",18" rotate by 90 at screen 0.985, screen 0.79
set label "NSFNet" font  ",18" rotate by 90 at screen 0.01, screen 0.45
set label "ATT" font  ",18" rotate by 90 at screen 0.985, screen 0.47
set label "Germany 50" font  ",18" rotate by 90 at screen 0.01, screen 0.07
set label "Geant" font  ",18" rotate by 90 at screen 0.985, screen 0.12

set arrow from screen 0,screen 0.32 to screen 1, screen 0.32 nohead lw 3
set arrow from screen 0,screen 0.65 to screen 1, screen 0.65 nohead lw 3
#set arrow from screen 0,screen 0.735 to screen 1, screen 0.735 nohead lw 3

set multiplot layout 3, 2 ;
unset xlabel
set xrange [0:5.5]
unset title


net='Italian'
#set title "MST t_0"
set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
#set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.95; set bmargin at screen 0.70
set grid x y y2 
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/kar.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title   "Load balancing: LB",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX

net='USNET'
#set title "Optimal t_0";
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set y2tics 
#set yrange [0:0.5]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5)
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/kar.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title   "Load balancing: LB",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX




net='NSFNet'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.63; set bmargin at screen 0.37
set ytics
set ylabel "Maximum link utilization" offset 2
unset y2label
unset y2tics
unset title
#set yrange [0:0.3]
#set ytics (0, 0.1, 0.2, 0.3)
set ytics 
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/kar.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title   "Load balancing: LB",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX




net='ATT'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set y2tics
#set yrange [0:0.6]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6)
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/kar.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title   "Load balancing: LB",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX

net='Germany50'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.30; set bmargin at screen 0.07
set ytics
set ylabel "Maximum link utilization" offset 2
unset y2label
unset y2tics
set xlabel "time (normalized)" 
set xtics
set ytics
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/kar.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title   "Load balancing: LB",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX





net='Geant'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2tics
set y2label
set xtics
set y2tics 
plot \
     net.'/spf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/kar.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title   "Load balancing: LB",\
     net.'/cplex.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX






unset multiplot










streeteCode/figures/maxLinkUtilKar/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisScale/*
do
	mkdir -p $(basename $I)
	cp $I/\$0=ALLON_SPF/maxLinkUtil*.csv $(basename $I)/spf.csv
	cp $I/\$0=ALLON_KARAKOSTAS/maxLinkUtil*.csv $(basename $I)/kar.csv
	cp $I/\$0=ALLON_OPTIMUM/maxLinkUtil*.csv $(basename $I)/cplex.csv
done
./maxLinkUtilKar










streeteCode/figures/linkUtil/linkUtil


#!/usr/bin/env python

import pylab
from matplotlib.font_manager import FontProperties
import matplotlib.cm
import sqlite3
import math
import os
import numpy as np
import matplotlib.pyplot as plt
import glob
import math
from itertools import groupby
import itertools
from matplotlib.backends.backend_pdf import PdfPages
from optparse import OptionParser
import sys

def splitFilesTypes(option, opt, value, parser):
    setattr(parser.values, option.dest, value.split(','))
parser = OptionParser()
parser.add_option("-z", "--normalize", dest="normalize")
parser.add_option("-n", "--network", dest="network")
parser.add_option("-c", "--config", dest="config")
parser.add_option('-b', '--basename', dest="filebasename")
parser.add_option("-s", "--scenarios", dest="scenarios",
        type='string',
        action='callback',
        callback=splitFilesTypes)
(options, args) = parser.parse_args()
if not options.network:
    print ("Need network name")
    exit(1)
if not options.config:
    print ("Need config name")
    exit(1)
if not options.scenarios:
    parser.error('File extensions not given')

config = options.config
network = options.network
scenarios = options.scenarios


colormap="jet"
my_cmap = matplotlib.cm.get_cmap(colormap)
my_cmap.set_under('black')


np.set_printoptions(threshold=np.inf)

matplotlib.rcParams.update({'font.size': 24})
fig, axes = plt.subplots(1, len(scenarios), sharey=True)

plotdata =[]

maxTm = 0
minTm = 2000000000
for scenario in scenarios:
    file =config+"/"+network+'/'+scenario+'.csv'
    f=open(file)
    PremiereLigne= f.readline().rstrip('\n\r')
    values = []
    image = []
    ax = []
    im = []
    if "linkUtil" in PremiereLigne:
        data= np.loadtxt(file, delimiter=',',  dtype = float, skiprows = 1, ndmin=2)
        values = [(row[0],row[1]) for row in data]

        for key, group in  groupby(sorted(values), lambda x: x[0]):
            image.append([x[1] for x in group])
            #print(key, [x[1] for x in group])
        im=np.array(image)
        #im=np.sort(image,axis=1)
        image = im.transpose()
        plotdata.append(image)
        nbTm = len(image[0]) 

        maxTm = max(nbTm, maxTm)
        minTm = min(nbTm, minTm)

    f.close()

i=0
for image in plotdata:
    nbTm = len(image[0]) 
    nbLinks = len(image) 
    ax = axes[i]
    for l in range(0,nbLinks):
        ax.plot(range(0,nbTm), image[l])
    ax.set_title(scenarios[i])
    ax.set_xlim(-1, maxTm)
    ax.set_ylim(0.0, 1.0)
    if i==0:
        ax.set_ylabel('Utilization')
        #ax.set_yticks(range(0,1,0.2))
        #ax.set_yticklabels(range(176,0,-20))

    #ax.set_xlabel(' ')
    if options.normalize:
        ax.set_xticks(range(0,maxTm, max(1,minTm-1)))
        ax.set_xticklabels(range(0,math.ceil(maxTm/ (minTm-1)), 1 ))
    else:
        ax.set_xticks(range(0,maxTm,max(1,int(maxTm/6))))

    ax.grid(False)
    i=i+1



fig.subplots_adjust(top=0.95, bottom=0.2, left=0.05, wspace=0.05, right=0.940)

if options.normalize:
    fig.text(0.5, 0.04, 'Time (normalized)', ha='center')
else:
    fig.text(0.5, 0.04, 'Index of the traffic matrix', ha='center')

fig.set_size_inches(len(scenarios)*5, 5) #12-len(scenarios)*3)
pylab.savefig(options.filebasename+network+'.pdf', bbox_inches='tight')













streeteCode/figures/linkUtil/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.pdf

rm -f $DIR/*/*/*.csv
rmdir $DIR/*/*/
rmdir $DIR/*/

for C in ThesisDaily ThesisScale
do 
	for I in ~/omnetOutput_3FAc921j/$C/*
	do
		N=$(basename $I)
		mkdir -p $C/$N
		cp $I/\$0=ALLON_SPF/linkUtilisation*.csv 		$C/$N/AllON_SPF.csv
		cp $I/\$0=ALLON_BALANCED/linkUtilisation*.csv 		$C/$N/AllON_CF.csv
		cp $I/\$0=ALLON_KARAKOSTAS/linkUtilisation*.csv 	$C/$N/AllON_LB.csv
		cp $I/\$0=ON_OFF_SPF/linkUtilisation*.csv 		$C/$N/Streete_SPF.csv
		cp $I/\$0=ON_OFF_KARAKOSTAS/linkUtilisation*.csv 	$C/$N/Streete_LB.csv
	done
	#cp $I/\$0=KARAKOSTAS_OPTIMUM/maxLinkUtilisationKarakostasOptimum.csv $(basename $I).cplex.csv
done

for N in ATT Geant Germany50 Italian NSFNet USNET Generated200 CORONET
do
	./linkUtil --basename="scaleLinkUtilStreeteLb" --config=ThesisScale --normalize=y --network=$N --scenarios='AllON_SPF,AllON_LB,Streete_SPF,Streete_LB'
	./linkUtil --basename="scaleLinkUtilLb" --config=ThesisScale --normalize=y --network=$N --scenarios='AllON_SPF,AllON_LB'
done

for N in ATT Geant Germany50 Italian NSFNet USNET
do
	./linkUtil --basename="linkUtilStreete"  --config=ThesisDaily --network=$N --scenarios='AllON_SPF,Streete_SPF' #,Streete_SPF'
	./linkUtil --basename="linkUtilLb" --config=ThesisDaily --network=$N --scenarios='AllON_SPF,AllON_LB' #,Streete_SPF'
	./linkUtil --basename="linkUtilStreeteLb" --config=ThesisDaily --network=$N --scenarios='AllON_SPF,AllON_LB,Streete_SPF,Streete_LB'
done
for N in 
do
	./linkUtil --basename="linkUtilStreete"  --config=ThesisScale --network=$N --scenarios='AllON_SPF,Streete_SPF' #,Streete_SPF'
	./linkUtil --basename="linkUtilLb" --config=ThesisScale --network=$N --scenarios='AllON_SPF,AllON_LB' #,Streete_SPF'
	./linkUtil --basename="linkUtilStreeteLb" --config=ThesisScale --network=$N --scenarios='AllON_SPF,AllON_LB,Streete_SPF,Streete_LB'
done












streeteCode/figures/maxLinkUtilBetter/maxLinkUtilBetter_old


#!/sbin/env gnuplot
#set xtics ("0" 100, "20" 120, "40" 140, "60" 160, "80" 180, "100" 200)
set terminal pdf enhanced size 3,2
set datafile separator ","
set output 'maxLinkUtilBetter-'.network.'.pdf'
#set xrange [0:200]
set offsets graph 0, 0, 0.1, 0.1
set xrange [0:]
set yrange [0:0.4]
set ytics (0, 0.1, 0.2, 0.3, 0.4)
unset autoscale
set xlabel "Time (s)"
set ylabel "Utilization (most loaded link)"
set style fill transparent solid 0.75 bo
set key on inside right top horizontal
#set key opaque
set bars 0.3

plot \
     network.'.dag.csv' using 1:2 with line  lt 3 dashtype 1 lc rgb "red" lw 2  title "Load Balancing",\
     network.'.cplex.csv' using 1:2 with line  lt 3 dashtype 3 lc rgb "blue" lw 2  title "Optimum",\
     network.'.spf.csv'   using 1:2 with line  lt 3 dashtype 2 lc rgb "forest-green" lw 2  title "Shortest Path"











streeteCode/figures/maxLinkUtilBetter/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisDaily/*
do
	cp $I/\$0=ALLON_KARAKOSTAS/maxLinkUtilisation*.csv $(basename $I).kar.csv
	cp $I/\$0=ALLON_SPF/maxLinkUtilisation*.csv $(basename $I).spf.csv
	cp $I/\$0=ALLON_OPTIMUM/maxLinkUtilisation*.csv $(basename $I).cplex.csv
done
#for I in Italian ATT USNET NSFNet
#do
#	gnuplot -e "network='$I'" ./maxLinkUtilBetter
#done
./maxLinkUtilBetter










streeteCode/figures/maxLinkUtilBetter/maxLinkUtilBetter


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 8,6
set datafile separator ","
set output 'maxLinkUtilBetter.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (s)"
set ylabel "Maximum link utilization" offset 2
set style fill transparent solid 0.75 bo
set key on inside left  top horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set label "Italian" font  ",18" rotate by 90 at screen 0.01, screen 0.79
set label "USNET" font  ",18" rotate by 90 at screen 0.985, screen 0.79
set label "NSFNet" font  ",18" rotate by 90 at screen 0.01, screen 0.45
set label "ATT" font  ",18" rotate by 90 at screen 0.985, screen 0.47
set label "Germany 50" font  ",18" rotate by 90 at screen 0.01, screen 0.07
set label "Geant" font  ",18" rotate by 90 at screen 0.985, screen 0.12

set arrow from screen 0,screen 0.32 to screen 1, screen 0.32 nohead lw 3
set arrow from screen 0,screen 0.65 to screen 1, screen 0.65 nohead lw 3
#set arrow from screen 0,screen 0.735 to screen 1, screen 0.735 nohead lw 3

set multiplot layout 3, 2 ;
unset xlabel
set xrange [1:]
set xtics ("0:00" 1, "4:00" 3, "8:00" 5, "12:00" 7, "16:00" 9, "20:00" 11 )
unset title


net='Italian'
#set title "MST t_0"
#set yrange [0:0.4]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
set yrange [0:1]
set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.95; set bmargin at screen 0.70
set grid x y y2 
plot \
     net.'.kar.csv'   using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE",\
     net.'.spf.csv'   using 1:2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF",\
     net.'.cplex.csv'   using 1:2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

net='USNET'
#set title "Optimal t_0";
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set yrange [0:1]
set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
#set yrange [0:0.5]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5)
plot \
     net.'.kar.csv'   using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE",\
     net.'.spf.csv'   using 1:2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF",\
     net.'.cplex.csv'   using 1:2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

net='NSFNet'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.63; set bmargin at screen 0.37
set ytics
set ylabel "Maximum link utilization" offset 2
unset y2label
unset y2tics
unset title
#set yrange [0:0.3]
#set ytics (0, 0.1, 0.2, 0.3)
set yrange [0:1]
set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
plot \
     net.'.kar.csv'   using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE",\
     net.'.spf.csv'   using 1:2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF",\
     net.'.cplex.csv'   using 1:2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"


net='ATT'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set yrange [0:1]
set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
#set yrange [0:0.6]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6)
plot \
     net.'.kar.csv'   using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE",\
     net.'.spf.csv'   using 1:2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF",\
     net.'.cplex.csv'   using 1:2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"


net='Germany50'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.30; set bmargin at screen 0.07
set ytics
set ylabel "Maximum link utilization" offset 2
unset y2label
unset y2tics
set xlabel "time(s)"
set xtics ("0:00" 1, "4:00" 48, "8:00" 96, "12:00" 144, "16:00" 192, "20:00" 240 )
set yrange [0:1]
set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
plot \
     net.'.kar.csv'   using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE",\
     net.'.spf.csv'   using 1:2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF",\
     net.'.cplex.csv'   using 1:2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"


net='Geant'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2tics
set y2label
set xtics ("0:00" 1, "4:00" 16, "8:00" 32, "12:00" 48, "16:00" 64, "20:00" 80 )
set yrange [0:1]
set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
plot \
     net.'.kar.csv'   using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  title "STREETE",\
     net.'.spf.csv'   using 1:2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF",\
     net.'.cplex.csv'   using 1:2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"


unset multiplot










streeteCode/figures/generateFigures


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"


for FIGDIR in $DIR/*/ 
do
        echo "$FIGDIR"	
	cd "$FIGDIR"

	if [ -e ./generate ] 
	then
		./generate
	fi
done
#mv $DIR/*/*.pdf $DIR/../../Figures/










streeteCode/figures/linkMap/linkUtilMap


#!/usr/bin/env python

import pylab
from matplotlib.font_manager import FontProperties
import matplotlib.cm
import sqlite3
import math
import os
import numpy as np
import matplotlib.pyplot as plt
import glob
import math
from itertools import groupby
import itertools
from matplotlib.backends.backend_pdf import PdfPages
from optparse import OptionParser
import sys

def splitFilesTypes(option, opt, value, parser):
    setattr(parser.values, option.dest, value.split(','))
parser = OptionParser()

parser.add_option("-z", "--normalize", dest="normalize")
parser.add_option("-n", "--network", dest="network")
parser.add_option("-c", "--config", dest="config")
parser.add_option('-b', '--basename', dest="filebasename")
parser.add_option("-s", "--scenarios", dest="scenarios",
        type='string',
        action='callback',
        callback=splitFilesTypes)
(options, args) = parser.parse_args()
if not options.network:
    print ("Need network name")
    exit(1)
if not options.config:
    print ("Need config name")
    exit(1)
if not options.scenarios:
    parser.error('File extensions not given')

config = options.config
network = options.network
scenarios = options.scenarios


colormap="hot"
my_cmap = matplotlib.cm.get_cmap(colormap)
my_cmap.set_under('black')


np.set_printoptions(threshold=np.inf)

matplotlib.rcParams.update({'font.size': 24})
fig, axes = plt.subplots(1, len(scenarios), sharey=True)

plotdata =[]

maxTm = 0
minTm = 2000000000

for scenario in scenarios:
    file =config+"/"+network+'/'+scenario+'.csv'
    f=open(file)
    PremiereLigne= f.readline().rstrip('\n\r')
    values = []
    image = []
    ax = []
    im = []
    if "linkUtil" in PremiereLigne:
        data= np.loadtxt(file, delimiter=',',  dtype = float, skiprows = 1, ndmin=2)
        values = [(row[0],row[1]) for row in data]

        for key, group in  groupby(sorted(values), lambda x: x[0]):
            image.append([x[1] for x in group])
            #print(key, [x[1] for x in group])
        image=np.array(image)
        im=np.sort(image,axis=1)
        image = im.transpose()

        plotdata.append(image)
        nbTm = len(image[0]) 
        maxTm = max(nbTm, maxTm)
        minTm = min(nbTm, minTm)



    f.close()

i=0
lastPlot = []
for image in plotdata:
    im = image.transpose()
    ax = axes[i]
    lastPlot = ax.imshow(image, aspect="auto", interpolation="none", vmax=1, cmap=my_cmap , vmin=sys.float_info.min)
    ax.set_title(scenarios[i])
    nbTm = len(image[0]) 
    nbLinks = len(image) 
    ax.set_xlim(-1, maxTm)
    ax.set_ylim(nbLinks,0.0)
    if i==0:
        ax.set_ylabel('# of links')
        ax.set_yticks(range(0,nbLinks,int(nbLinks/5)))
        #ax.set_yticklabels(range(176,0,-20))

    #ax.set_xlabel(' ')
    if options.normalize:
        ax.set_xticks(range(0,maxTm, max(1,minTm-1)))
        ax.set_xticklabels(range(0,math.ceil(maxTm/ (minTm-1)), 1 ))
    else:
        ax.set_xticks(range(0,maxTm,max(1,int(maxTm/6))))
    #ax.set_xticklabels(range(0,101,10))
    ax.grid(False)
    i=i+1

    linksOff =[ nbLinks - np.count_nonzero(x) -1 for x in im] 
    if max(linksOff) > 0 :
        #print(linksOff)
        linksOff = [linksOff[0]] +  linksOff + [ linksOff[nbTm-1] ]
        #print(linksOff)
        ax.plot( range(-1,nbTm+1), linksOff, linewidth=8, color='white')
    #ax.fill_between(range(-1,nbTm+1), linksOff  ,0,color='black')


fig.subplots_adjust(top=0.95, bottom=0.2, left=0.05, wspace=0.05, right=0.940)

if options.normalize:
    fig.text(0.5, 0.04, 'Time (normalized)', ha='center')
else:
    fig.text(0.5, 0.04, 'Index of the traffic matrix', ha='center')

cbar_ax = fig.add_axes([0.95, 0.2, 0.02, 0.8])
fig.colorbar(lastPlot, cax=cbar_ax)

fig.set_size_inches(len(scenarios)*5, 5) #12-len(scenarios)*3)
pylab.savefig(options.filebasename+network+'.pdf', bbox_inches='tight')













streeteCode/figures/linkMap/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.pdf

rm -f $DIR/*/*/*.csv
rmdir $DIR/*/*/
rmdir $DIR/*/

for C in ThesisDaily ThesisScale
do 
	for I in ~/omnetOutput_3FAc921j/$C/*
	do
		N=$(basename $I)
		mkdir -p $C/$N
		cp $I/\$0=ALLON_SPF/linkUtilisation*.csv 		$C/$N/AllON_SPF.csv
		cp $I/\$0=ALLON_BALANCED/linkUtilisation*.csv 		$C/$N/AllON_CF.csv
		cp $I/\$0=ALLON_KARAKOSTAS/linkUtilisation*.csv 	$C/$N/AllON_LB.csv
		cp $I/\$0=ON_OFF_SPF/linkUtilisation*.csv 		$C/$N/Streete_SPF.csv
		cp $I/\$0=ON_OFF_KARAKOSTAS/linkUtilisation*.csv 	$C/$N/Streete_LB.csv
	done
	#cp $I/\$0=KARAKOSTAS_OPTIMUM/maxLinkUtilisationKarakostasOptimum.csv $(basename $I).cplex.csv
done


#./linkUtilMap --basename="linkUtilMapExample"   --config=ThesisDaily --network=NSFNet --scenarios='AllON_SPF,Streete_LB'
#exit 0
for N in ATT Geant Germany50 Italian NSFNet USNET Generated200 CORONET
do
	./linkUtilMap --basename="scaleLinkUtilStreeteLb" --config=ThesisScale --normalize=y --network=$N --scenarios='AllON_SPF,AllON_LB,Streete_SPF,Streete_LB'
done

for N in ATT Geant Germany50 Italian NSFNet USNET
do
	./linkUtilMap --basename="linkMapStreete"   --config=ThesisDaily --network=$N --scenarios='AllON_SPF,Streete_SPF'
	./linkUtilMap --basename="linkMapLB"        --config=ThesisDaily --network=$N --scenarios='AllON_SPF,AllON_LB' 
	./linkUtilMap --basename="linkMapStreeteLB" --config=ThesisDaily --network=$N --scenarios='AllON_SPF,AllON_LB,Streete_SPF,Streete_LB'
done
for N in Generated200 CORONET
do
	./linkUtilMap --basename="linkMapStreete"   --config=ThesisScale --network=$N --scenarios='AllON_SPF,Streete_SPF' 
	./linkUtilMap --basename="linkMapLB"        --config=ThesisScale --network=$N --scenarios='AllON_SPF,AllON_LB' 
	./linkUtilMap --basename="linkMapStreeteLB" --config=ThesisScale --network=$N --scenarios='AllON_SPF,AllON_LB,Streete_SPF,Streete_LB'
done













streeteCode/figures/functions/functionsAll


#!/usr/bin/gnuplot
set terminal pdf enhanced size 3.75,2
set datafile separator ","
#set xrange [0:200]
set offsets graph 0, 0, 0.1, 0.1
set yrange [0:]
set style fill transparent solid 0.75 bo
#set key opaque
set bars 0.3
set output "simulation.pdf"

set multiplot layout 1, 3;
set autoscale fix
set nokey
set xtics 0, 0.2, 1.02
set lmargin 6
set rmargin 1
set bmargin 3
set ylabel "Cost" offset 2
unset xlabel
set origin 0, 0
set lmargin at screen 0.11; set rmargin at screen 0.39
plot '007.fnc'    using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  notitle 

set xlabel "Utilization"
set lmargin 0
unset ylabel
unset ytics
set lmargin at screen 0.41; set rmargin at screen 0.69
plot '010.fnc'    using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2 notitle 

unset xlabel
unset ylabel
unset ytics
set lmargin at screen 0.71; set rmargin at screen 0.99
plot '017.fnc'    using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  notitle  










streeteCode/figures/functions/functions1


#!/usr/bin/gnuplot
set terminal pdf enhanced size 2,2
set datafile separator ","
#set xrange [0:200]
set offsets graph 0, 0, 0.1, 0.1
set yrange [0:]
set style fill transparent solid 0.75 bo
#set key opaque
set bars 0.3
set output outputName

set autoscale fix
set nokey
set xtics 0, 0.2, 1.02
set lmargin 6
set rmargin 1
set bmargin 3
set ylabel "Link cost" offset 2

set xlabel "Link utilization"
set origin 0, 0
plot inputName    using 1:2 with line  lt 2 dashtype 1 lc rgb "black" lw 2  notitle 











streeteCode/figures/functions/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*.pdf

gnuplot -e "inputName='input/007.fnc'" -e "outputName='1function.pdf'" functions1

for I in input/*
do
	gnuplot -e "inputName='$I'" -e "outputName='results/"$(basename $I)".pdf'" functions1
done










streeteCode/figures/linksOnLess/linksOn_old


#!/sbin/env gnuplot
#set xtics ("0" 100, "20" 120, "40" 140, "60" 160, "80" 180, "100" 200)
set terminal pdf enhanced size 8,6
set datafile separator ","
set output 'linksOnAlgos.pdf'
#set xrange [0:200]
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (s)"
set ylabel "Number of links ON" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set label "USNET" font  ",18" rotate by 90 at screen 0.01, screen 0.15
set label "NSFNet" font  ",18" rotate by 90 at screen 0.01, screen 0.45
set label "Italian" font  ",18" rotate by 90 at screen 0.01, screen 0.8
#set label "Germany50" font  ",18" rotate by 90 at screen 0.01, screen 0.08

set arrow from screen 0,screen 0.32 to screen 1, screen 0.32 nohead lw 3
set arrow from screen 0,screen 0.65 to screen 1, screen 0.65 nohead lw 3
#set arrow from screen 0,screen 0.735 to screen 1, screen 0.735 nohead lw 3

set multiplot layout 4, 2 ;
set title "MST t_0"

set lmargin at screen 0.08; set rmargin at screen 0.5
set tmargin at screen 0.95; set bmargin at screen 0.70
set grid x y y2 

unset xlabel
set yrange [0:100]
set xrange [0:73]



plot \
     'USNET/GreedyStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "SPF routing (all links ON)",\
     'USNET/GreedyStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     '< tail -n 1 USNET/GreedyStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     \
     'USNET/GreedyStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
     'USNET/GreedyStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     '< tail -n 1 USNET/GreedyStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     \
     'USNET/GreedyStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
     '< tail -n 1 USNET/GreedyStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle


unset key
set lmargin at screen 0.53; set rmargin at screen 0.95
unset ytics 
unset ylabel 
set y2tics
set y2label
set title "Optimal t_0";
plot \
     'USNET/OptimalStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
     'USNET/OptimalStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     '< tail -n 1 USNET/OptimalStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     \
     'USNET/OptimalStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
     'USNET/OptimalStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     '< tail -n 1 USNET/OptimalStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     \
     'USNET/OptimalStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
     '< tail -n 1 USNET/OptimalStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle


set lmargin at screen 0.08; set rmargin at screen 0.5
set tmargin at screen 0.63; set bmargin at screen 0.37
set ylabel 
set ytics
set ylabel "Number of links ON" offset 2
unset y2label
unset y2tics
unset title
set yrange [0:50]
set xrange [0:67]


plot \
     'NSFNet/GreedyStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
     'NSFNet/GreedyStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     '< tail -n 1 NSFNet/GreedyStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     \
     'NSFNet/GreedyStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
     'NSFNet/GreedyStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     '< tail -n 1 NSFNet/GreedyStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     \
     'NSFNet/GreedyStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
     '< tail -n 1 NSFNet/GreedyStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle


unset key
set lmargin at screen 0.53; set rmargin at screen 0.95
unset ytics 
unset ylabel 
set y2tics
set y2label
plot \
     'NSFNet/OptimalStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
     'NSFNet/OptimalStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     '< tail -n 1 NSFNet/OptimalStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     \
     'NSFNet/OptimalStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
     'NSFNet/OptimalStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     '< tail -n 1 NSFNet/OptimalStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     \
     'NSFNet/OptimalStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
     '< tail -n 1 NSFNet/OptimalStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle


set lmargin at screen 0.08; set rmargin at screen 0.5
set tmargin at screen 0.30; set bmargin at screen 0.07
set ylabel 
set ytics
set ylabel "Number of links ON" offset 2
unset y2label
unset y2tics
set yrange [0:80]
set xrange [0:72]

set xlabel "time(s)"

plot \
     'Italian/GreedyStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
     'Italian/GreedyStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     '< tail -n 1 Italian/GreedyStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     \
     'Italian/GreedyStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
     'Italian/GreedyStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     '< tail -n 1 Italian/GreedyStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     \
     'Italian/GreedyStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
     '< tail -n 1 Italian/GreedyStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle


unset key
set lmargin at screen 0.53; set rmargin at screen 0.95
unset ytics 
unset ylabel 
set y2tics
set y2label
plot \
     'Italian/OptimalStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
     'Italian/OptimalStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     '< tail -n 1 Italian/OptimalStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     \
     'Italian/OptimalStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
     'Italian/OptimalStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     '< tail -n 1 Italian/OptimalStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     \
     'Italian/OptimalStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
     '< tail -n 1 Italian/OptimalStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle



#set lmargin at screen 0.08; set rmargin at screen 0.5
#set tmargin at screen 0.22; set bmargin at screen 0.05
#set ylabel 
#set ytics
#set ylabel "Number of links ON" offset 2
#unset y2label
#unset y2tics
#
#set yrange [0:195]
#set xrange [0:28]
#
#
#plot \
#     'Germany50/GreedyStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
#     'Germany50/GreedyStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
#     '< tail -n 1 Germany50/GreedyStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
#     \
#     'Germany50/GreedyStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
#     'Germany50/GreedyStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
#     '< tail -n 1 Germany50/GreedyStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
#     \
#     'Germany50/GreedyStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
#     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX",\
#     '< tail -n 1 Germany50/GreedyStart/cplex.csv'       using 1:2 with points pointtype 7 pointsize 1  lc rgb "black" notitle
#
#
#unset key
#set lmargin at screen 0.53; set rmargin at screen 0.95
#unset ytics 
#unset ylabel 
#set y2tics
#set y2label
#plot \
#	30 with line 

#     'Germany50/OptimalStart/linksOnAllOn.csv'           using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 3  title "allon",\
#     'Germany50/OptimalStart/linksOnAllOn_congested.csv' using 1:2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
#     '< tail -n 1 Germany50/OptimalStart/linksOnAllOn.csv'  using 1:2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
#     \
#     'Germany50/OptimalStart/linksOnStreete.csv'                   using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 3  title "STREETE",\
#     'Germany50/OptimalStart/linksOnStreete_congested.csv'         using 1:2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
#     '< tail -n 1 Germany50/OptimalStart/linksOnStreete.csv'          using 1:2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
#     \
#     'Germany50/OptimalStart/cplex.csv' using 1:(($3+$2)/2):3:2 with yerrorbars dashtype 1  pt 0 lw 2 lc rgb "black"  notitle ,\
#     '' using 1:(($3+$2)/2) with lines lt 1 lc rgb "black" lw 3 title "CPLEX"
#






unset multiplot










streeteCode/figures/linksOnLess/generate


#!/usr/bin/env bash
DIR="$( cd "$( dirname "${BASH_SOURCE[0]}" )" && pwd )"
rm -f $DIR/*/*.csv

for I in ~/omnetOutput_3FAc921j/ThesisScale/*
do
	mkdir -p $(basename $I)
	cp $I/\$0=ALLON_SPF/linksOnAll*.csv $(basename $I)/
	cp $I/\$0=ON_OFF_SPF/linksOnAll*.csv $(basename $I)/
	cp $I/\$0=ON_OFF_CPLEX_NONGREEDY/linksOnAll*.csv $(basename $I)/
done
./linksOn










streeteCode/figures/linksOnLess/linksOn


#!/usr/bin/env  gnuplot
set terminal pdf enhanced size 8,6
set datafile separator ","
set output 'linksOnLimitPushLess.pdf'
set offsets graph 0, 0, 0.1, 0.1
set xlabel "Time (s)"
set ylabel "Number of active links" offset 2
set style fill transparent solid 0.75 bo
set key on inside right  bottom horizontal 
#set key at screen 0.4, screen 0.1 horizontal width 10
#set key opaque
set bars 0.3

set label "Italian" font  ",18" rotate by 90 at screen 0.01, screen 0.79
set label "USNET" font  ",18" rotate by 90 at screen 0.985, screen 0.79
set label "NSFNet" font  ",18" rotate by 90 at screen 0.01, screen 0.45
set label "ATT" font  ",18" rotate by 90 at screen 0.985, screen 0.47
set label "Germany 50" font  ",18" rotate by 90 at screen 0.01, screen 0.07
set label "Geant" font  ",18" rotate by 90 at screen 0.985, screen 0.12

set arrow from screen 0,screen 0.32 to screen 1, screen 0.32 nohead lw 3
set arrow from screen 0,screen 0.65 to screen 1, screen 0.65 nohead lw 3
#set arrow from screen 0,screen 0.735 to screen 1, screen 0.735 nohead lw 3

set multiplot layout 3, 2 ;
unset xlabel
set xrange [0:5.5]
unset title


net='Italian'
#set title "MST t_0"
set yrange [0:80]
#set ytics (0, 0.1, 0.2, 0.3, 0.4)
#set yrange [0:1]
#set ytics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1)
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.95; set bmargin at screen 0.70
set grid x y y2 
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffSpf.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "STREETE",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

     
     #net.'/linksOn_congestedAllOnSpf.csv' using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#009e73" lw 1  notitle,\
     #net.'/linksOn_cong_pntAllOnSpf.csv'  using (($1-1)/4):2 with points pointtype 7 pointsize 1  lc rgb "#009e73" notitle,\
     #\
     #net.'/linksOn_congestedOnOffSpf.csv' using (($1-1)/4):2 with line  lt 2 dashtype 3 lc rgb "#56b4e9" lw 1  notitle,\
     #net.'/linksOn_cong_pntOnOffSpf.csv'  using (($1-1)/4):2 with points pointtype 7 pointsize 1  lc rgb "#56b4e9" notitle,\
     #\

net='USNET'
#set title "Optimal t_0";
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set yrange [0:100]
set y2tics 
#set yrange [0:0.5]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5)
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffSpf.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "STREETE",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

     
net='NSFNet'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.63; set bmargin at screen 0.37
set ytics
set ylabel "Number of active links" offset 2
unset y2label
unset y2tics
unset title
#set yrange [0:0.3]
#set ytics (0, 0.1, 0.2, 0.3)
set yrange [0:50]
set ytics 
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffSpf.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "STREETE",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

     
net='ATT'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2label
set yrange [0:125]
set y2tics
#set yrange [0:0.6]
#set y2tics (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6)
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffSpf.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "STREETE",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

     
net='Germany50'
set lmargin at screen 0.08; set rmargin at screen 0.48
set tmargin at screen 0.30; set bmargin at screen 0.07
set ytics
set ylabel "Number of active links" offset 2
unset y2label
unset y2tics
set xlabel "time (normalized)"
set xtics
set yrange [0:210]
set ytics
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffSpf.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "STREETE",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"


net='Geant'
unset key
set lmargin at screen 0.51; set rmargin at screen 0.9
unset ytics 
unset ylabel 
set y2tics
set y2label
set xtics
set yrange [0:85]
set y2tics 
plot \
     net.'/linksOnAllAllOnSpf.csv'           using (($1-1)/4):2 with line  lt 3 dashtype 4 lc rgb "#00008B" lw 4  title "SPF routing (all links ON)",\
     net.'/linksOnAllOnOffSpf.csv'           using (($1-1)/4):2 with line  lt 2 dashtype 1 lc rgb "black" lw 4  title "STREETE",\
     net.'/linksOnAllCplexNonGreedy.csv'     using (($1-1)/4):2 with line  lt 1 dashtype 3 lc rgb "#8B0000" lw 4 title "CPLEX"

     
unset multiplot










streeteCode/patches/inet.patch


diff --git a/.cproject b/.cproject
index 75b2fe690..0be818a43 100644
--- a/.cproject
+++ b/.cproject
@@ -31,10 +31,13 @@
 								<option id="gnu.cpp.compiler.option.include.paths.1304941279" name="Include paths (-I)" superClass="gnu.cpp.compiler.option.include.paths" useByScannerDiscovery="false" valueType="includePath">
 									<listOptionValue builtIn="false" value="../../src"/>
 								</option>
+								<option id="gnu.cpp.compiler.option.preprocessor.undef.278190269" name="Undefined symbols (-U)" superClass="gnu.cpp.compiler.option.preprocessor.undef" useByScannerDiscovery="false" valueType="undefDefinedSymbols"/>
 								<inputType id="cdt.managedbuild.tool.gnu.cpp.compiler.input.1163034331" superClass="cdt.managedbuild.tool.gnu.cpp.compiler.input"/>
 							</tool>
 							<tool id="cdt.managedbuild.tool.gnu.c.compiler.base.892294620" name="GCC C Compiler" superClass="cdt.managedbuild.tool.gnu.c.compiler.base">
-								<option id="gnu.c.compiler.option.preprocessor.def.symbols.193803687" name="Defined symbols (-D)" superClass="gnu.c.compiler.option.preprocessor.def.symbols" useByScannerDiscovery="false"/>
+								<option id="gnu.c.compiler.option.preprocessor.def.symbols.193803687" name="Defined symbols (-D)" superClass="gnu.c.compiler.option.preprocessor.def.symbols" useByScannerDiscovery="false" valueType="definedSymbols">
+									<listOptionValue builtIn="false" value="STREETE_WITH_CPLEX=1"/>
+								</option>
 								<option id="gnu.c.compiler.option.include.paths.552444216" name="Include paths (-I)" superClass="gnu.c.compiler.option.include.paths" useByScannerDiscovery="false" valueType="includePath">
 									<listOptionValue builtIn="false" value="../../src"/>
 								</option>
@@ -50,13 +53,420 @@
 							<tool id="cdt.managedbuild.tool.gnu.assembler.base.420284418" name="GCC Assembler" superClass="cdt.managedbuild.tool.gnu.assembler.base">
 								<option id="gnu.both.asm.option.include.paths.1342559985" name="Include paths (-I)" superClass="gnu.both.asm.option.include.paths" valueType="includePath">
 									<listOptionValue builtIn="false" value="../../src"/>
+									<listOptionValue builtIn="false" value="/opt/ibm/ILOG/CPLEX_Studio1271/concert/include"/>
+									<listOptionValue builtIn="false" value="/opt/ibm/ILOG/CPLEX_Studio1271/cplex/include"/>
 								</option>
 								<inputType id="cdt.managedbuild.tool.gnu.assembler.input.732390572" superClass="cdt.managedbuild.tool.gnu.assembler.input"/>
 							</tool>
 						</toolChain>
 					</folderInfo>
+					<folderInfo id="org.omnetpp.cdt.gnu.config.debug.229043752.1134818693" name="/" resourcePath="src/inet">
+						<toolChain id="org.omnetpp.cdt.gnu.toolchain.debug.1571937826" name="GCC for OMNeT++" superClass="org.omnetpp.cdt.gnu.toolchain.debug" unusedChildren="">
+							<targetPlatform binaryParser="org.eclipse.cdt.core.ELF;org.eclipse.cdt.core.MachO64;org.eclipse.cdt.core.PE" id="org.omnetpp.cdt.targetPlatform" isAbstract="false" name="Windows, Linux, Mac" osList="win32,linux,macosx" superClass="org.omnetpp.cdt.targetPlatform"/>
+							<tool id="cdt.managedbuild.tool.gnu.archiver.base.1541148437" name="GCC Archiver" superClass="cdt.managedbuild.tool.gnu.archiver.base.1843986175"/>
+							<tool id="cdt.managedbuild.tool.gnu.cpp.compiler.base.1293924379" name="GCC C++ Compiler" superClass="cdt.managedbuild.tool.gnu.cpp.compiler.base.1544720771">
+								<option id="gnu.cpp.compiler.option.preprocessor.undef.1680136615" name="Undefined symbols (-U)" superClass="gnu.cpp.compiler.option.preprocessor.undef" valueType="undefDefinedSymbols">
+									<listOptionValue builtIn="false" value="__LDBL_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__STDC__"/>
+									<listOptionValue builtIn="false" value="__cpp_init_captures"/>
+									<listOptionValue builtIn="false" value="__INT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_binary_literals"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_DWARF2_CFI_ASM"/>
+									<listOptionValue builtIn="false" value="__WINT_TYPE__"/>
+									<listOptionValue builtIn="false" value="__ORDER_LITTLE_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_rvalue_reference"/>
+									<listOptionValue builtIn="false" value="__DEC64_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT_EVAL_METHOD_TS_18661_3__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_POINTER_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT32_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DIG__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_TEST_AND_SET_TRUEVAL"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__cpp_runtime_arrays"/>
+									<listOptionValue builtIn="false" value="__STDC_ISO_10646__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX__"/>
+									<listOptionValue builtIn="false" value="__GXX_WEAK__"/>
+									<listOptionValue builtIn="false" value="__BYTE_ORDER__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__has_include_next(STR)"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_SIZE_T__"/>
+									<listOptionValue builtIn="false" value="__PRAGMA_REDEFINE_EXTNAME"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_RELEASE"/>
+									<listOptionValue builtIn="false" value="__cpp_constexpr"/>
+									<listOptionValue builtIn="false" value="__cpp_initializer_lists"/>
+									<listOptionValue builtIn="false" value="__WINT_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__SCHAR_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DIG__"/>
+									<listOptionValue builtIn="false" value="__GXX_ABI_VERSION"/>
+									<listOptionValue builtIn="false" value="__k8__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_C(c)"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX__"/>
+									<listOptionValue builtIn="false" value="__GCC_IEC_559_COMPLEX"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN__"/>
+									<listOptionValue builtIn="false" value="__UINT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__x86_64__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MIN__"/>
+									<listOptionValue builtIn="false" value="__UINT16_C(c)"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__amd64__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_user_defined_literals"/>
+									<listOptionValue builtIn="false" value="__INT32_C(c)"/>
+									<listOptionValue builtIn="false" value="__UINT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FXSR__"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_HLE_RELEASE"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_8"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_LONG_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__cpp_ref_qualifiers"/>
+									<listOptionValue builtIn="false" value="__FLT64_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT8_C(c)"/>
+									<listOptionValue builtIn="false" value="__cpp_generic_lambdas"/>
+									<listOptionValue builtIn="false" value="__BIGGEST_ALIGNMENT__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_hex_float"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_alias_templates"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_4"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_2"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_1"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG__"/>
+									<listOptionValue builtIn="false" value="__UINT64_C(c)"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_lambdas"/>
+									<listOptionValue builtIn="false" value="__DEC64_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_MAX__"/>
+									<listOptionValue builtIn="false" value="__SSE_MATH__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__WINT_MIN__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__REGISTER_PREFIX__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_C(c)"/>
+									<listOptionValue builtIn="false" value="__CHAR16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__FLT_RADIX__"/>
+									<listOptionValue builtIn="false" value="__INTPTR_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__ORDER_BIG_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__FLT128_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__SIZE_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT128_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__DBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__SIZE_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_variadic_templates"/>
+									<listOptionValue builtIn="false" value="__cpp_unicode_characters"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT128_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__SEG_GS"/>
+									<listOptionValue builtIn="false" value="__UINT32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLOAT_WORD_ORDER__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_static_assert"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX__"/>
+									<listOptionValue builtIn="false" value="__GNUG__"/>
+									<listOptionValue builtIn="false" value="__DBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__gnu_linux__"/>
+									<listOptionValue builtIn="false" value="__cpp_inheriting_constructors"/>
+									<listOptionValue builtIn="false" value="__code_model_small__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_SHORT__"/>
+									<listOptionValue builtIn="false" value="__GLIBCXX_BITSIZE_INT_N_0"/>
+									<listOptionValue builtIn="false" value="__DEC32_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__STDC_UTF_16__"/>
+									<listOptionValue builtIn="false" value="__DECIMAL_BID_FORMAT__"/>
+									<listOptionValue builtIn="false" value="__unix__"/>
+									<listOptionValue builtIn="false" value="__cpp_rvalue_references"/>
+									<listOptionValue builtIn="false" value="__LP64__"/>
+									<listOptionValue builtIn="false" value="__UINT8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__linux"/>
+									<listOptionValue builtIn="false" value="__FLT64X_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__INTPTR_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_variable_templates"/>
+									<listOptionValue builtIn="false" value="__INT16_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT8_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_BOOL_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC128_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__LDBL_DIG__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_CONSUME"/>
+									<listOptionValue builtIn="false" value="__LDBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GNUC_PATCHLEVEL__"/>
+									<listOptionValue builtIn="false" value="linux"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__VERSION__"/>
+									<listOptionValue builtIn="false" value="__FLT128_DIG__"/>
+									<listOptionValue builtIn="false" value="__SSE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG_DOUBLE__"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_MAX__"/>
+									<listOptionValue builtIn="false" value="__SSE2_MATH__"/>
+									<listOptionValue builtIn="false" value="__STDC_UTF_32__"/>
+									<listOptionValue builtIn="false" value="__unix"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__FLT_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_INT_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__SHRT_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_LLONG_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__UINT16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIZE_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__FLT128_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__cpp_delegating_constructors"/>
+									<listOptionValue builtIn="false" value="__STDC_IEC_559__"/>
+									<listOptionValue builtIn="false" value="__cpp_decltype"/>
+									<listOptionValue builtIn="false" value="__DEPRECATED"/>
+									<listOptionValue builtIn="false" value="__DEC32_MIN__"/>
+									<listOptionValue builtIn="false" value="__STDC_IEC_559_COMPLEX__"/>
+									<listOptionValue builtIn="false" value="__LONG_LONG_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__FLT32_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__LONG_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_MIN__"/>
+									<listOptionValue builtIn="false" value="__CHAR32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GXX_RTTI"/>
+									<listOptionValue builtIn="false" value="__FLT_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_HLE_ACQUIRE"/>
+									<listOptionValue builtIn="false" value="__cpp_unicode_literals"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT8_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__k8"/>
+									<listOptionValue builtIn="false" value="__UINT32_C(c)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT80__"/>
+									<listOptionValue builtIn="false" value="__INT64_C(c)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG_LONG__"/>
+									<listOptionValue builtIn="false" value="__LONG_MAX__"/>
+									<listOptionValue builtIn="false" value="__GCC_IEC_559"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__USER_LABEL_PREFIX__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_rtti"/>
+									<listOptionValue builtIn="false" value="__INT8_C(c)"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_ACQ_REL"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_attributes"/>
+									<listOptionValue builtIn="false" value="__FLT64_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__SSE2__"/>
+									<listOptionValue builtIn="false" value="__cpp_aggregate_nsdmi"/>
+									<listOptionValue builtIn="false" value="__INT16_C(c)"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR16_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__DBL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC_EVAL_METHOD__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__CHAR_BIT__"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__MMX__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_SEQ_CST"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__FLT_EVAL_METHOD__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINTPTR_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT64_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__cpp_return_type_deduction"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_DOUBLE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_WCHAR_T__"/>
+									<listOptionValue builtIn="false" value="__DEC32_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__DEC128_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_decltype_auto"/>
+									<listOptionValue builtIn="false" value="__NO_INLINE__"/>
+									<listOptionValue builtIn="false" value="__INT_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_ASM_FLAG_OUTPUTS__"/>
+									<listOptionValue builtIn="false" value="__INT64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_SHORT_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__linux__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__GNUC_MINOR__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_RELAXED"/>
+									<listOptionValue builtIn="false" value="__FLT32_DIG__"/>
+									<listOptionValue builtIn="false" value="__SEG_FS"/>
+									<listOptionValue builtIn="false" value="__FINITE_MATH_ONLY__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR32_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="_LP64"/>
+									<listOptionValue builtIn="false" value="__DBL_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__amd64"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_DIG__"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN__"/>
+									<listOptionValue builtIn="false" value="__cpp_sized_deallocation"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_PTRDIFF_T__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT128__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT32_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__INT_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="_STDC_PREDEF_H"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT__"/>
+									<listOptionValue builtIn="false" value="__STDC_NO_THREADS__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_WIDTH__"/>
+									<listOptionValue builtIn="false" value="_GNU_SOURCE"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_nsdmi"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_MIN__"/>
+									<listOptionValue builtIn="false" value="__GNUC__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MAX__"/>
+									<listOptionValue builtIn="false" value="__EXCEPTIONS"/>
+									<listOptionValue builtIn="false" value="__DBL_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="unix"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_raw_strings"/>
+									<listOptionValue builtIn="false" value="__ELF__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INTPTR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_INT128__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_ACQUIRE"/>
+									<listOptionValue builtIn="false" value="__cpp_range_based_for"/>
+									<listOptionValue builtIn="false" value="__LONG_LONG_MAX__"/>
+									<listOptionValue builtIn="false" value="__SCHAR_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__LDBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__GNUC_STDC_INLINE__"/>
+									<listOptionValue builtIn="false" value="__INT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT16_MAX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT64_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__has_include(STR)"/>
+									<listOptionValue builtIn="false" value="__INT8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__cplusplus"/>
+									<listOptionValue builtIn="false" value="__FLT_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MAX__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_INT__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GLIBCXX_TYPE_INT_N_0"/>
+									<listOptionValue builtIn="false" value="__SHRT_MAX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__DEC32_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_exceptions"/>
+									<listOptionValue builtIn="false" value="__STDC_HOSTED__"/>
+									<listOptionValue builtIn="false" value="__FLT32X_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_WCHAR_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_WINT_T__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__UINT64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__ORDER_PDP_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT32_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINTPTR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__x86_64"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN__"/>
+									<listOptionValue builtIn="false" value="__cpp_digit_separators"/>
+									<listOptionValue builtIn="false" value="__FLT64_DIG__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_POINTER__"/>
+									<listOptionValue builtIn="false" value="__GXX_EXPERIMENTAL_CXX0X__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_WIDTH__"/>
+									<listOptionValue builtIn="false" value="__DEC64_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__WINT_MAX__"/>
+								</option>
+								<inputType id="cdt.managedbuild.tool.gnu.cpp.compiler.input.757288703" superClass="cdt.managedbuild.tool.gnu.cpp.compiler.input"/>
+							</tool>
+							<tool id="cdt.managedbuild.tool.gnu.c.compiler.base.163647646" name="GCC C Compiler" superClass="cdt.managedbuild.tool.gnu.c.compiler.base.892294620">
+								<option id="gnu.c.compiler.option.preprocessor.def.symbols.1739775096" name="Defined symbols (-D)" superClass="gnu.c.compiler.option.preprocessor.def.symbols" valueType="definedSymbols">
+									<listOptionValue builtIn="false" value="STREETE_WITH_CPLEX=1"/>
+								</option>
+								<inputType id="cdt.managedbuild.tool.gnu.c.compiler.input.1964511056" superClass="cdt.managedbuild.tool.gnu.c.compiler.input"/>
+							</tool>
+							<tool id="cdt.managedbuild.tool.gnu.c.linker.base.1247953247" name="GCC C Linker" superClass="cdt.managedbuild.tool.gnu.c.linker.base.1169210834"/>
+							<tool id="cdt.managedbuild.tool.gnu.cpp.linker.base.1833994372" name="GCC C++ Linker" superClass="cdt.managedbuild.tool.gnu.cpp.linker.base.1065738287"/>
+							<tool id="cdt.managedbuild.tool.gnu.assembler.base.1183193255" name="GCC Assembler" superClass="cdt.managedbuild.tool.gnu.assembler.base.420284418">
+								<inputType id="cdt.managedbuild.tool.gnu.assembler.input.555467842" superClass="cdt.managedbuild.tool.gnu.assembler.input"/>
+							</tool>
+						</toolChain>
+					</folderInfo>
 					<sourceEntries>
-						<entry excluding="inet/transportlayer/tcp_lwip|inet/applications/voipstream|inet/linklayer/ext|inet/transportlayer/tcp_nsc|inet/routing/extras|transport/tcp_nsc|transport/tcp_lwip" flags="VALUE_WORKSPACE_PATH|RESOLVED" kind="sourcePath" name="src"/>
+						<entry excluding="inet/linklayer/csmaca|inet/linklayer/csma|inet/linklayer/lmac|inet/linklayer/bmac|inet/linklayer/ieee8021d|inet/node/internetcloud|inet/networklayer/internetcloud|inet/networklayer/diffserv|inet/node/httptools|inet/applications/httptools|inet/applications/voip|inet/visualizer/util|inet/visualizer/transportlayer|inet/visualizer/scene|inet/visualizer/power|inet/visualizer/physicallayer|inet/visualizer/networklayer|inet/visualizer/mobility|inet/visualizer/linklayer|inet/visualizer/integrated|inet/visualizer/environment|inet/visualizer/common|inet/visualizer/base|inet/physicallayer/idealradio|inet/linklayer/ideal|inet/physicallayer/apskradio|inet/physicallayer/ieee802154|inet/linklayer/ieee802154|inet/node/wireless|inet/common/serializer/headerserializers/ieee80211|inet/physicallayer/ieee80211|inet/linklayer/ieee80211|inet/physicallayer/propagation|inet/physicallayer/pathloss|inet/physicallayer/obstacleloss|inet/physicallayer/neighborcache|inet/physicallayer/modulation|inet/physicallayer/errormodel|inet/physicallayer/energyconsumer|inet/physicallayer/communicationcache|inet/physicallayer/common|inet/physicallayer/base|inet/physicallayer/backgroundnoise|inet/physicallayer/antenna|inet/physicallayer/analogmodel|inet/power/storage|inet/power/generator|inet/power/consumer|inet/power/base|inet/environment/objectcache|inet/environment/ground|inet/environment/common|inet/mobility/static|inet/mobility/single|inet/mobility/group|inet/mobility/base|inet/node/rip|inet/routing/rip|inet/node/gpsr|inet/routing/gpsr|inet/node/aodv|inet/routing/aodv|inet/node/dymo|inet/routing/dymo|inet/routing/pim|inet/node/bgp|inet/routing/bgpv4|inet/networklayer/ted|inet/networklayer/rsvp_te|inet/networklayer/ldp|inet/node/mpls|inet/networklayer/mpls|inet/applications/dhcp|inet/node/rtp|inet/transportlayer/rtp|inet/applications/rtpapp|inet/networklayer/probabilistic|inet/networklayer/flood|inet/networklayer/wiseroute|inet/node/xmipv6|inet/networklayer/xmipv6|inet/transportlayer/tcp_lwip|inet/applications/voipstream|inet/linklayer/ext|inet/transportlayer/tcp_nsc|inet/routing/extras|transport/tcp_nsc|transport/tcp_lwip" flags="VALUE_WORKSPACE_PATH|RESOLVED" kind="sourcePath" name="src"/>
 					</sourceEntries>
 				</configuration>
 			</storageModule>
@@ -88,13 +498,419 @@
 								<option id="gnu.cpp.compiler.option.include.paths.1086707691" name="Include paths (-I)" superClass="gnu.cpp.compiler.option.include.paths" useByScannerDiscovery="false" valueType="includePath">
 									<listOptionValue builtIn="false" value="../../src"/>
 								</option>
+								<option id="gnu.cpp.compiler.option.preprocessor.undef.1860250307" name="Undefined symbols (-U)" superClass="gnu.cpp.compiler.option.preprocessor.undef" useByScannerDiscovery="false" valueType="undefDefinedSymbols">
+									<listOptionValue builtIn="false" value="__STDC__"/>
+									<listOptionValue builtIn="false" value="__cpp_init_captures"/>
+									<listOptionValue builtIn="false" value="__INT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_binary_literals"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_DWARF2_CFI_ASM"/>
+									<listOptionValue builtIn="false" value="__WINT_TYPE__"/>
+									<listOptionValue builtIn="false" value="__ORDER_LITTLE_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_rvalue_reference"/>
+									<listOptionValue builtIn="false" value="__DEC64_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_POINTER_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_TEST_AND_SET_TRUEVAL"/>
+									<listOptionValue builtIn="false" value="__cpp_runtime_arrays"/>
+									<listOptionValue builtIn="false" value="__STDC_ISO_10646__"/>
+									<listOptionValue builtIn="false" value="__GXX_WEAK__"/>
+									<listOptionValue builtIn="false" value="__BYTE_ORDER__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__has_include_next(STR)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_SIZE_T__"/>
+									<listOptionValue builtIn="false" value="__PRAGMA_REDEFINE_EXTNAME"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_RELEASE"/>
+									<listOptionValue builtIn="false" value="__cpp_constexpr"/>
+									<listOptionValue builtIn="false" value="__cpp_initializer_lists"/>
+									<listOptionValue builtIn="false" value="__SCHAR_MAX__"/>
+									<listOptionValue builtIn="false" value="__GXX_ABI_VERSION"/>
+									<listOptionValue builtIn="false" value="__k8__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_C(c)"/>
+									<listOptionValue builtIn="false" value="__GCC_IEC_559_COMPLEX"/>
+									<listOptionValue builtIn="false" value="__UINT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__x86_64__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MIN__"/>
+									<listOptionValue builtIn="false" value="__UINT16_C(c)"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__amd64__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_user_defined_literals"/>
+									<listOptionValue builtIn="false" value="__INT32_C(c)"/>
+									<listOptionValue builtIn="false" value="__UINT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FXSR__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_HLE_RELEASE"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_8"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_LONG_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__cpp_ref_qualifiers"/>
+									<listOptionValue builtIn="false" value="__UINT8_C(c)"/>
+									<listOptionValue builtIn="false" value="__cpp_generic_lambdas"/>
+									<listOptionValue builtIn="false" value="__BIGGEST_ALIGNMENT__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_hex_float"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_alias_templates"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_4"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_2"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_1"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG__"/>
+									<listOptionValue builtIn="false" value="__UINT64_C(c)"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_lambdas"/>
+									<listOptionValue builtIn="false" value="__DEC64_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_MAX__"/>
+									<listOptionValue builtIn="false" value="__SSE_MATH__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MIN__"/>
+									<listOptionValue builtIn="false" value="__WINT_MIN__"/>
+									<listOptionValue builtIn="false" value="__REGISTER_PREFIX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_C(c)"/>
+									<listOptionValue builtIn="false" value="__CHAR16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_RADIX__"/>
+									<listOptionValue builtIn="false" value="__ORDER_BIG_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__SIZE_MAX__"/>
+									<listOptionValue builtIn="false" value="__DBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__SIZE_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_variadic_templates"/>
+									<listOptionValue builtIn="false" value="__cpp_unicode_characters"/>
+									<listOptionValue builtIn="false" value="__SEG_GS"/>
+									<listOptionValue builtIn="false" value="__UINT32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLOAT_WORD_ORDER__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_static_assert"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX__"/>
+									<listOptionValue builtIn="false" value="__GNUG__"/>
+									<listOptionValue builtIn="false" value="__DBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__gnu_linux__"/>
+									<listOptionValue builtIn="false" value="__cpp_inheriting_constructors"/>
+									<listOptionValue builtIn="false" value="__code_model_small__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_SHORT__"/>
+									<listOptionValue builtIn="false" value="__GLIBCXX_BITSIZE_INT_N_0"/>
+									<listOptionValue builtIn="false" value="__DEC32_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__STDC_UTF_16__"/>
+									<listOptionValue builtIn="false" value="__DECIMAL_BID_FORMAT__"/>
+									<listOptionValue builtIn="false" value="__unix__"/>
+									<listOptionValue builtIn="false" value="__cpp_rvalue_references"/>
+									<listOptionValue builtIn="false" value="__LP64__"/>
+									<listOptionValue builtIn="false" value="__UINT8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__linux"/>
+									<listOptionValue builtIn="false" value="__INTPTR_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_variable_templates"/>
+									<listOptionValue builtIn="false" value="__INT16_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT8_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_BOOL_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC128_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__LDBL_DIG__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_CONSUME"/>
+									<listOptionValue builtIn="false" value="__LDBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__GNUC_PATCHLEVEL__"/>
+									<listOptionValue builtIn="false" value="linux"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__VERSION__"/>
+									<listOptionValue builtIn="false" value="__SSE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG_DOUBLE__"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_MAX__"/>
+									<listOptionValue builtIn="false" value="__SSE2_MATH__"/>
+									<listOptionValue builtIn="false" value="__STDC_UTF_32__"/>
+									<listOptionValue builtIn="false" value="__unix"/>
+									<listOptionValue builtIn="false" value="__FLT_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_INT_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_LLONG_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__UINT16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__cpp_delegating_constructors"/>
+									<listOptionValue builtIn="false" value="__STDC_IEC_559__"/>
+									<listOptionValue builtIn="false" value="__cpp_decltype"/>
+									<listOptionValue builtIn="false" value="__DEPRECATED"/>
+									<listOptionValue builtIn="false" value="__DEC32_MIN__"/>
+									<listOptionValue builtIn="false" value="__STDC_IEC_559_COMPLEX__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_MIN__"/>
+									<listOptionValue builtIn="false" value="__CHAR32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GXX_RTTI"/>
+									<listOptionValue builtIn="false" value="__FLT_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_HLE_ACQUIRE"/>
+									<listOptionValue builtIn="false" value="__cpp_unicode_literals"/>
+									<listOptionValue builtIn="false" value="__UINT8_MAX__"/>
+									<listOptionValue builtIn="false" value="__k8"/>
+									<listOptionValue builtIn="false" value="__UINT32_C(c)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT80__"/>
+									<listOptionValue builtIn="false" value="__INT64_C(c)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG_LONG__"/>
+									<listOptionValue builtIn="false" value="__LONG_MAX__"/>
+									<listOptionValue builtIn="false" value="__GCC_IEC_559"/>
+									<listOptionValue builtIn="false" value="__USER_LABEL_PREFIX__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_rtti"/>
+									<listOptionValue builtIn="false" value="__INT8_C(c)"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_ACQ_REL"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_attributes"/>
+									<listOptionValue builtIn="false" value="__SSE2__"/>
+									<listOptionValue builtIn="false" value="__cpp_aggregate_nsdmi"/>
+									<listOptionValue builtIn="false" value="__INT16_C(c)"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR16_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__DBL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC_EVAL_METHOD__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__CHAR_BIT__"/>
+									<listOptionValue builtIn="false" value="__MMX__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_SEQ_CST"/>
+									<listOptionValue builtIn="false" value="__FLT_EVAL_METHOD__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINTPTR_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_return_type_deduction"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_DOUBLE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_WCHAR_T__"/>
+									<listOptionValue builtIn="false" value="__DEC32_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__DEC128_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_decltype_auto"/>
+									<listOptionValue builtIn="false" value="__NO_INLINE__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_ASM_FLAG_OUTPUTS__"/>
+									<listOptionValue builtIn="false" value="__INT64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_SHORT_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__linux__"/>
+									<listOptionValue builtIn="false" value="__GNUC_MINOR__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_RELAXED"/>
+									<listOptionValue builtIn="false" value="__SEG_FS"/>
+									<listOptionValue builtIn="false" value="__FINITE_MATH_ONLY__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR32_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="_LP64"/>
+									<listOptionValue builtIn="false" value="__DBL_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__amd64"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_DIG__"/>
+									<listOptionValue builtIn="false" value="__cpp_sized_deallocation"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_PTRDIFF_T__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT128__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__INT_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="_STDC_PREDEF_H"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT__"/>
+									<listOptionValue builtIn="false" value="__STDC_NO_THREADS__"/>
+									<listOptionValue builtIn="false" value="_GNU_SOURCE"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_nsdmi"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_MIN__"/>
+									<listOptionValue builtIn="false" value="__GNUC__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MAX__"/>
+									<listOptionValue builtIn="false" value="__EXCEPTIONS"/>
+									<listOptionValue builtIn="false" value="__DBL_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="unix"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_raw_strings"/>
+									<listOptionValue builtIn="false" value="__ELF__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INTPTR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_INT128__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_ACQUIRE"/>
+									<listOptionValue builtIn="false" value="__cpp_range_based_for"/>
+									<listOptionValue builtIn="false" value="__LONG_LONG_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__GNUC_STDC_INLINE__"/>
+									<listOptionValue builtIn="false" value="__INT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT16_MAX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_TYPE__"/>
+									<listOptionValue builtIn="false" value="__has_include(STR)"/>
+									<listOptionValue builtIn="false" value="__INT8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cplusplus"/>
+									<listOptionValue builtIn="false" value="__FLT_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MAX__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_INT__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GLIBCXX_TYPE_INT_N_0"/>
+									<listOptionValue builtIn="false" value="__SHRT_MAX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__DEC32_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_exceptions"/>
+									<listOptionValue builtIn="false" value="__STDC_HOSTED__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_WCHAR_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_WINT_T__"/>
+									<listOptionValue builtIn="false" value="__UINT64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__ORDER_PDP_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__UINTPTR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__x86_64"/>
+									<listOptionValue builtIn="false" value="__cpp_digit_separators"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_POINTER__"/>
+									<listOptionValue builtIn="false" value="__GXX_EXPERIMENTAL_CXX0X__"/>
+									<listOptionValue builtIn="false" value="__DEC64_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__WINT_MAX__"/>
+								</option>
 								<inputType id="cdt.managedbuild.tool.gnu.cpp.compiler.input.958073850" superClass="cdt.managedbuild.tool.gnu.cpp.compiler.input"/>
 							</tool>
 							<tool id="cdt.managedbuild.tool.gnu.c.compiler.base.419916163" name="GCC C Compiler" superClass="cdt.managedbuild.tool.gnu.c.compiler.base">
-								<option id="gnu.c.compiler.option.preprocessor.def.symbols.1241715501" name="Defined symbols (-D)" superClass="gnu.c.compiler.option.preprocessor.def.symbols" useByScannerDiscovery="false"/>
+								<option id="gnu.c.compiler.option.preprocessor.def.symbols.1241715501" name="Defined symbols (-D)" superClass="gnu.c.compiler.option.preprocessor.def.symbols" useByScannerDiscovery="false" valueType="definedSymbols">
+									<listOptionValue builtIn="false" value="STREETE_WITH_CPLEX=1"/>
+									<listOptionValue builtIn="false" value="__LDBL_DECIMAL_DIG__=21"/>
+									<listOptionValue builtIn="false" value="__FLT_EVAL_METHOD_TS_18661_3__=0"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32_DENORM_MIN__=1.40129846432481707092372958328991613e-45F32"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DIG__=15"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DENORM_MIN__=3.64519953188247460252840593361941982e-4951F64x"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX__=1.18973149535723176502126385303097021e+4932F64x"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN_EXP__=(-1021)"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN__=3.36210314311209350626267781732175260e-4932L"/>
+									<listOptionValue builtIn="false" value="__WINT_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DIG__=18"/>
+									<listOptionValue builtIn="false" value="__GXX_ABI_VERSION=1011"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX__=1.79769313486231570814527423731704357e+308F32x"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN__=2.22507385850720138309023271733240406e-308F64"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX_EXP__=128"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN_10_EXP__=(-4931)"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT64_DECIMAL_DIG__=17"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX_10_EXP__=38"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX_10_EXP__=4932"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX_10_EXP__=4932"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__INTMAX_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__INTPTR_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT128_DECIMAL_DIG__=36"/>
+									<listOptionValue builtIn="false" value="__FLT128_DENORM_MIN__=6.47517511943802511092443895822764655e-4966F128"/>
+									<listOptionValue builtIn="false" value="__DBL_EPSILON__=double(2.22044604925031308084726333618164062e-16L)"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN_EXP__=(-125)"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN_EXP__=(-16381)"/>
+									<listOptionValue builtIn="false" value="__FLT128_EPSILON__=1.92592994438723585305597794258492732e-34F128"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MANT_DIG__=64"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX__=3.40282346638528859811704183484516925e+38F"/>
+									<listOptionValue builtIn="false" value="__GNUG__=7"/>
+									<listOptionValue builtIn="false" value="__DBL_DENORM_MIN__=double(4.94065645841246544176568792868221372e-324L)"/>
+									<listOptionValue builtIn="false" value="__cpp_inheriting_constructors=201511"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN__=3.36210314311209350626267781732175260e-4932F128"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DECIMAL_DIG__=21"/>
+									<listOptionValue builtIn="false" value="__FLT64X_EPSILON__=1.08420217248550443400745280086994171e-19F64x"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX__=1.79769313486231570814527423731704357e+308F64"/>
+									<listOptionValue builtIn="false" value="__LDBL_DENORM_MIN__=3.64519953188247460252840593361941982e-4951L"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DENORM_MIN__=4.94065645841246544176568792868221372e-324F32x"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX_EXP__=1024"/>
+									<listOptionValue builtIn="false" value="&quot;__VERSION__=&quot;7.1.1 20170516&quot;"/>
+									<listOptionValue builtIn="false" value="__FLT128_DIG__=33"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__FLT_EPSILON__=1.19209289550781250000000000000000000e-7F"/>
+									<listOptionValue builtIn="false" value="__SHRT_WIDTH__=16"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__SIZE_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN__=double(2.22507385850720138309023271733240406e-308L)"/>
+									<listOptionValue builtIn="false" value="__FLT128_MANT_DIG__=113"/>
+									<listOptionValue builtIn="false" value="__LONG_LONG_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32_DECIMAL_DIG__=9"/>
+									<listOptionValue builtIn="false" value="__LONG_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN_10_EXP__=(-307)"/>
+									<listOptionValue builtIn="false" value="__FLT_DENORM_MIN__=1.40129846432481707092372958328991613e-45F"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX_EXP__=16384"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX__=1.18973149535723176508575932662800702e+4932F128"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX__=3.40282346638528859811704183484516925e+38F32"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DECIMAL_DIG__=17"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_WIDTH__=8"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX_EXP__=1024"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX_10_EXP__=308"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN__=1.17549435082228750796873653722224568e-38F"/>
+									<listOptionValue builtIn="false" value="__FLT64_MANT_DIG__=53"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN__=2.22507385850720138309023271733240406e-308F32x"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN_EXP__=(-1021)"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64_EPSILON__=2.22044604925031308084726333618164062e-16F64"/>
+									<listOptionValue builtIn="false" value="__INT_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN_EXP__=(-16381)"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN_10_EXP__=(-4931)"/>
+									<listOptionValue builtIn="false" value="__GNUC_MINOR__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32_DIG__=6"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN_10_EXP__=(-37)"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX__=double(1.79769313486231570814527423731704357e+308L)"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN__=1.17549435082228750796873653722224568e-38F32"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_WIDTH__=8"/>
+									<listOptionValue builtIn="false" value="__FLT32_EPSILON__=1.19209289550781250000000000000000000e-7F32"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX_10_EXP__=308"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__GNUC__=7"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN_10_EXP__=(-307)"/>
+									<listOptionValue builtIn="false" value="__LDBL_EPSILON__=1.08420217248550443400745280086994171e-19L"/>
+									<listOptionValue builtIn="false" value="__SCHAR_WIDTH__=8"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX_EXP__=16384"/>
+									<listOptionValue builtIn="false" value="__FLT64_DENORM_MIN__=4.94065645841246544176568792868221372e-324F64"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MANT_DIG__=53"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX__=1.18973149535723176502126385303097021e+4932L"/>
+									<listOptionValue builtIn="false" value="__FLT32X_EPSILON__=2.22044604925031308084726333618164062e-16F32x"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_WIDTH__=16"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32_MANT_DIG__=24"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN__=3.36210314311209350626267781732175260e-4932F64x"/>
+									<listOptionValue builtIn="false" value="__FLT64_DIG__=15"/>
+									<listOptionValue builtIn="false" value="__WCHAR_WIDTH__=32"/>
+								</option>
 								<option id="gnu.c.compiler.option.include.paths.951413942" name="Include paths (-I)" superClass="gnu.c.compiler.option.include.paths" useByScannerDiscovery="false" valueType="includePath">
 									<listOptionValue builtIn="false" value="../../src"/>
 								</option>
+								<option id="gnu.c.compiler.option.preprocessor.undef.symbol.470339196" name="Undefined symbols (-U)" superClass="gnu.c.compiler.option.preprocessor.undef.symbol" useByScannerDiscovery="false" valueType="undefDefinedSymbols"/>
 								<inputType id="cdt.managedbuild.tool.gnu.c.compiler.input.406690453" superClass="cdt.managedbuild.tool.gnu.c.compiler.input"/>
 							</tool>
 							<tool id="cdt.managedbuild.tool.gnu.c.linker.base.1190158571" name="GCC C Linker" superClass="cdt.managedbuild.tool.gnu.c.linker.base"/>
@@ -106,14 +922,482 @@
 							</tool>
 							<tool id="cdt.managedbuild.tool.gnu.assembler.base.960891752" name="GCC Assembler" superClass="cdt.managedbuild.tool.gnu.assembler.base">
 								<option id="gnu.both.asm.option.include.paths.963947628" name="Include paths (-I)" superClass="gnu.both.asm.option.include.paths" valueType="includePath">
-									<listOptionValue builtIn="false" value="../../src"/>
+									<listOptionValue builtIn="false" value="/opt/ibm/ILOG/CPLEX_Studio1271/concert/include"/>
+									<listOptionValue builtIn="false" value="/opt/ibm/ILOG/CPLEX_Studio1271/cplex/include"/>
 								</option>
 								<inputType id="cdt.managedbuild.tool.gnu.assembler.input.1865888372" superClass="cdt.managedbuild.tool.gnu.assembler.input"/>
 							</tool>
 						</toolChain>
 					</folderInfo>
+					<folderInfo id="org.omnetpp.cdt.gnu.config.release.1746235823.1437195524" name="/" resourcePath="src/inet">
+						<toolChain id="org.omnetpp.cdt.gnu.toolchain.release.1936887763" name="GCC for OMNeT++" superClass="org.omnetpp.cdt.gnu.toolchain.release" unusedChildren="">
+							<targetPlatform binaryParser="org.eclipse.cdt.core.ELF;org.eclipse.cdt.core.MachO64;org.eclipse.cdt.core.PE" id="org.omnetpp.cdt.targetPlatform" isAbstract="false" name="Windows, Linux, Mac" osList="win32,linux,macosx" superClass="org.omnetpp.cdt.targetPlatform"/>
+							<tool id="cdt.managedbuild.tool.gnu.archiver.base.1392101980" name="GCC Archiver" superClass="cdt.managedbuild.tool.gnu.archiver.base.1643927787"/>
+							<tool id="cdt.managedbuild.tool.gnu.cpp.compiler.base.1572001067" name="GCC C++ Compiler" superClass="cdt.managedbuild.tool.gnu.cpp.compiler.base.1039888888">
+								<option id="gnu.cpp.compiler.option.include.paths.1652595034" name="Include paths (-I)" superClass="gnu.cpp.compiler.option.include.paths" valueType="includePath">
+									<listOptionValue builtIn="false" value="../../src"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1/x86_64-pc-linux-gnu"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1/backward"/>
+									<listOptionValue builtIn="false" value="/usr/lib/gcc/x86_64-pc-linux-gnu/7.1.1/include"/>
+									<listOptionValue builtIn="false" value="/usr/lib/gcc/x86_64-pc-linux-gnu/7.1.1/include-fixed"/>
+								</option>
+								<option id="gnu.cpp.compiler.option.preprocessor.undef.896049820" name="Undefined symbols (-U)" superClass="gnu.cpp.compiler.option.preprocessor.undef" valueType="undefDefinedSymbols">
+									<listOptionValue builtIn="false" value="__STDC__"/>
+									<listOptionValue builtIn="false" value="__cpp_init_captures"/>
+									<listOptionValue builtIn="false" value="__INT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_binary_literals"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_DWARF2_CFI_ASM"/>
+									<listOptionValue builtIn="false" value="__WINT_TYPE__"/>
+									<listOptionValue builtIn="false" value="__ORDER_LITTLE_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__cpp_rvalue_reference"/>
+									<listOptionValue builtIn="false" value="__DEC64_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_POINTER_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_TEST_AND_SET_TRUEVAL"/>
+									<listOptionValue builtIn="false" value="__cpp_runtime_arrays"/>
+									<listOptionValue builtIn="false" value="__STDC_ISO_10646__"/>
+									<listOptionValue builtIn="false" value="__GXX_WEAK__"/>
+									<listOptionValue builtIn="false" value="__BYTE_ORDER__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__has_include_next(STR)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_SIZE_T__"/>
+									<listOptionValue builtIn="false" value="__PRAGMA_REDEFINE_EXTNAME"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_RELEASE"/>
+									<listOptionValue builtIn="false" value="__cpp_constexpr"/>
+									<listOptionValue builtIn="false" value="__cpp_initializer_lists"/>
+									<listOptionValue builtIn="false" value="__SCHAR_MAX__"/>
+									<listOptionValue builtIn="false" value="__GXX_ABI_VERSION"/>
+									<listOptionValue builtIn="false" value="__k8__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_C(c)"/>
+									<listOptionValue builtIn="false" value="__GCC_IEC_559_COMPLEX"/>
+									<listOptionValue builtIn="false" value="__UINT64_MAX__"/>
+									<listOptionValue builtIn="false" value="__x86_64__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MIN__"/>
+									<listOptionValue builtIn="false" value="__UINT16_C(c)"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__amd64__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_user_defined_literals"/>
+									<listOptionValue builtIn="false" value="__INT32_C(c)"/>
+									<listOptionValue builtIn="false" value="__UINT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FXSR__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_HLE_RELEASE"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_8"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_LONG_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__cpp_ref_qualifiers"/>
+									<listOptionValue builtIn="false" value="__UINT8_C(c)"/>
+									<listOptionValue builtIn="false" value="__cpp_generic_lambdas"/>
+									<listOptionValue builtIn="false" value="__BIGGEST_ALIGNMENT__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_hex_float"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_alias_templates"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_4"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_2"/>
+									<listOptionValue builtIn="false" value="__GCC_HAVE_SYNC_COMPARE_AND_SWAP_1"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG__"/>
+									<listOptionValue builtIn="false" value="__UINT64_C(c)"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_lambdas"/>
+									<listOptionValue builtIn="false" value="__DEC64_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_MAX__"/>
+									<listOptionValue builtIn="false" value="__SSE_MATH__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MIN__"/>
+									<listOptionValue builtIn="false" value="__WINT_MIN__"/>
+									<listOptionValue builtIn="false" value="__REGISTER_PREFIX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_C(c)"/>
+									<listOptionValue builtIn="false" value="__CHAR16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_RADIX__"/>
+									<listOptionValue builtIn="false" value="__ORDER_BIG_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__SIZE_MAX__"/>
+									<listOptionValue builtIn="false" value="__DBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__SIZE_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_variadic_templates"/>
+									<listOptionValue builtIn="false" value="__cpp_unicode_characters"/>
+									<listOptionValue builtIn="false" value="__SEG_GS"/>
+									<listOptionValue builtIn="false" value="__UINT32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__FLOAT_WORD_ORDER__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_static_assert"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX__"/>
+									<listOptionValue builtIn="false" value="__GNUG__"/>
+									<listOptionValue builtIn="false" value="__DBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__gnu_linux__"/>
+									<listOptionValue builtIn="false" value="__cpp_inheriting_constructors"/>
+									<listOptionValue builtIn="false" value="__code_model_small__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_SHORT__"/>
+									<listOptionValue builtIn="false" value="__GLIBCXX_BITSIZE_INT_N_0"/>
+									<listOptionValue builtIn="false" value="__DEC32_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__STDC_UTF_16__"/>
+									<listOptionValue builtIn="false" value="__DECIMAL_BID_FORMAT__"/>
+									<listOptionValue builtIn="false" value="__unix__"/>
+									<listOptionValue builtIn="false" value="__cpp_rvalue_references"/>
+									<listOptionValue builtIn="false" value="__LP64__"/>
+									<listOptionValue builtIn="false" value="__UINT8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__linux"/>
+									<listOptionValue builtIn="false" value="__INTPTR_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_variable_templates"/>
+									<listOptionValue builtIn="false" value="__INT16_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT8_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_BOOL_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC128_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__LDBL_DIG__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_CONSUME"/>
+									<listOptionValue builtIn="false" value="__LDBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__GNUC_PATCHLEVEL__"/>
+									<listOptionValue builtIn="false" value="linux"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__VERSION__"/>
+									<listOptionValue builtIn="false" value="__SSE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG_DOUBLE__"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_MAX__"/>
+									<listOptionValue builtIn="false" value="__SSE2_MATH__"/>
+									<listOptionValue builtIn="false" value="__STDC_UTF_32__"/>
+									<listOptionValue builtIn="false" value="__unix"/>
+									<listOptionValue builtIn="false" value="__FLT_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_INT_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_LLONG_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__UINT16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__cpp_delegating_constructors"/>
+									<listOptionValue builtIn="false" value="__STDC_IEC_559__"/>
+									<listOptionValue builtIn="false" value="__cpp_decltype"/>
+									<listOptionValue builtIn="false" value="__DEPRECATED"/>
+									<listOptionValue builtIn="false" value="__DEC32_MIN__"/>
+									<listOptionValue builtIn="false" value="__STDC_IEC_559_COMPLEX__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_DENORM__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_MIN__"/>
+									<listOptionValue builtIn="false" value="__CHAR32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GXX_RTTI"/>
+									<listOptionValue builtIn="false" value="__FLT_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__DEC32_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_HLE_ACQUIRE"/>
+									<listOptionValue builtIn="false" value="__cpp_unicode_literals"/>
+									<listOptionValue builtIn="false" value="__UINT8_MAX__"/>
+									<listOptionValue builtIn="false" value="__k8"/>
+									<listOptionValue builtIn="false" value="__UINT32_C(c)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT80__"/>
+									<listOptionValue builtIn="false" value="__INT64_C(c)"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_LONG_LONG__"/>
+									<listOptionValue builtIn="false" value="__LONG_MAX__"/>
+									<listOptionValue builtIn="false" value="__GCC_IEC_559"/>
+									<listOptionValue builtIn="false" value="__USER_LABEL_PREFIX__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_rtti"/>
+									<listOptionValue builtIn="false" value="__INT8_C(c)"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_ACQ_REL"/>
+									<listOptionValue builtIn="false" value="__LDBL_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_attributes"/>
+									<listOptionValue builtIn="false" value="__SSE2__"/>
+									<listOptionValue builtIn="false" value="__cpp_aggregate_nsdmi"/>
+									<listOptionValue builtIn="false" value="__INT16_C(c)"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR16_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__DBL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC_EVAL_METHOD__"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__CHAR_BIT__"/>
+									<listOptionValue builtIn="false" value="__MMX__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_SEQ_CST"/>
+									<listOptionValue builtIn="false" value="__FLT_EVAL_METHOD__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINTPTR_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_return_type_deduction"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_DOUBLE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_WCHAR_T__"/>
+									<listOptionValue builtIn="false" value="__DEC32_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__DEC128_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cpp_decltype_auto"/>
+									<listOptionValue builtIn="false" value="__NO_INLINE__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN_10_EXP__"/>
+									<listOptionValue builtIn="false" value="__GCC_ASM_FLAG_OUTPUTS__"/>
+									<listOptionValue builtIn="false" value="__INT64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_SHORT_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__linux__"/>
+									<listOptionValue builtIn="false" value="__GNUC_MINOR__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_RELAXED"/>
+									<listOptionValue builtIn="false" value="__SEG_FS"/>
+									<listOptionValue builtIn="false" value="__FINITE_MATH_ONLY__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR32_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_TYPE__"/>
+									<listOptionValue builtIn="false" value="_LP64"/>
+									<listOptionValue builtIn="false" value="__DBL_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__amd64"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__FLT_DIG__"/>
+									<listOptionValue builtIn="false" value="__cpp_sized_deallocation"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_PTRDIFF_T__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT128__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT_HAS_INFINITY__"/>
+									<listOptionValue builtIn="false" value="__INT_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX_10_EXP__"/>
+									<listOptionValue builtIn="false" value="_STDC_PREDEF_H"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_FLOAT__"/>
+									<listOptionValue builtIn="false" value="__STDC_NO_THREADS__"/>
+									<listOptionValue builtIn="false" value="_GNU_SOURCE"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__INT32_TYPE__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__UINT_LEAST16_MAX__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MIN_EXP__"/>
+									<listOptionValue builtIn="false" value="__cpp_nsdmi"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_MIN__"/>
+									<listOptionValue builtIn="false" value="__GNUC__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MAX__"/>
+									<listOptionValue builtIn="false" value="__EXCEPTIONS"/>
+									<listOptionValue builtIn="false" value="__DBL_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC128_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="unix"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_raw_strings"/>
+									<listOptionValue builtIn="false" value="__ELF__"/>
+									<listOptionValue builtIn="false" value="__UINTMAX_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INTPTR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_INT128__"/>
+									<listOptionValue builtIn="false" value="__ATOMIC_ACQUIRE"/>
+									<listOptionValue builtIn="false" value="__cpp_range_based_for"/>
+									<listOptionValue builtIn="false" value="__LONG_LONG_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_CHAR_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__GNUC_STDC_INLINE__"/>
+									<listOptionValue builtIn="false" value="__INT32_MAX__"/>
+									<listOptionValue builtIn="false" value="__FLT_MANT_DIG__"/>
+									<listOptionValue builtIn="false" value="__UINT16_MAX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_TYPE__"/>
+									<listOptionValue builtIn="false" value="__has_include(STR)"/>
+									<listOptionValue builtIn="false" value="__INT8_TYPE__"/>
+									<listOptionValue builtIn="false" value="__cplusplus"/>
+									<listOptionValue builtIn="false" value="__FLT_DECIMAL_DIG__"/>
+									<listOptionValue builtIn="false" value="__DEC64_MAX__"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_INT__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__GLIBCXX_TYPE_INT_N_0"/>
+									<listOptionValue builtIn="false" value="__SHRT_MAX__"/>
+									<listOptionValue builtIn="false" value="__INTMAX_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX_EXP__"/>
+									<listOptionValue builtIn="false" value="__DEC32_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__UINT_FAST64_MAX__"/>
+									<listOptionValue builtIn="false" value="__cpp_exceptions"/>
+									<listOptionValue builtIn="false" value="__STDC_HOSTED__"/>
+									<listOptionValue builtIn="false" value="__DBL_HAS_QUIET_NAN__"/>
+									<listOptionValue builtIn="false" value="__GCC_ATOMIC_WCHAR_T_LOCK_FREE"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_WINT_T__"/>
+									<listOptionValue builtIn="false" value="__UINT64_TYPE__"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_TYPE__"/>
+									<listOptionValue builtIn="false" value="__ORDER_PDP_ENDIAN__"/>
+									<listOptionValue builtIn="false" value="__WCHAR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__UINTPTR_TYPE__"/>
+									<listOptionValue builtIn="false" value="__x86_64"/>
+									<listOptionValue builtIn="false" value="__cpp_digit_separators"/>
+									<listOptionValue builtIn="false" value="__SIZEOF_POINTER__"/>
+									<listOptionValue builtIn="false" value="__GXX_EXPERIMENTAL_CXX0X__"/>
+									<listOptionValue builtIn="false" value="__DEC64_SUBNORMAL_MIN__"/>
+									<listOptionValue builtIn="false" value="__WINT_MAX__"/>
+								</option>
+								<inputType id="cdt.managedbuild.tool.gnu.cpp.compiler.input.246242537" superClass="cdt.managedbuild.tool.gnu.cpp.compiler.input"/>
+							</tool>
+							<tool id="cdt.managedbuild.tool.gnu.c.compiler.base.513196674" name="GCC C Compiler" superClass="cdt.managedbuild.tool.gnu.c.compiler.base.419916163">
+								<option id="gnu.c.compiler.option.include.paths.525691555" name="Include paths (-I)" superClass="gnu.c.compiler.option.include.paths" valueType="includePath">
+									<listOptionValue builtIn="false" value="../../src"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1/x86_64-pc-linux-gnu"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1/backward"/>
+									<listOptionValue builtIn="false" value="/usr/lib/gcc/x86_64-pc-linux-gnu/7.1.1/include"/>
+									<listOptionValue builtIn="false" value="/usr/lib/gcc/x86_64-pc-linux-gnu/7.1.1/include-fixed"/>
+								</option>
+								<option id="gnu.c.compiler.option.preprocessor.def.symbols.301097121" name="Defined symbols (-D)" superClass="gnu.c.compiler.option.preprocessor.def.symbols" valueType="definedSymbols">
+									<listOptionValue builtIn="false" value="STREETE_WITH_CPLEX=1"/>
+									<listOptionValue builtIn="false" value="__LDBL_DECIMAL_DIG__=21"/>
+									<listOptionValue builtIn="false" value="__FLT_EVAL_METHOD_TS_18661_3__=0"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST64_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32_DENORM_MIN__=1.40129846432481707092372958328991613e-45F32"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST32_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__INT_FAST64_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DIG__=15"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DENORM_MIN__=3.64519953188247460252840593361941982e-4951F64x"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX__=1.18973149535723176502126385303097021e+4932F64x"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN_EXP__=(-1021)"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN__=3.36210314311209350626267781732175260e-4932L"/>
+									<listOptionValue builtIn="false" value="__WINT_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DIG__=18"/>
+									<listOptionValue builtIn="false" value="__GXX_ABI_VERSION=1011"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX__=1.79769313486231570814527423731704357e+308F32x"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN__=2.22507385850720138309023271733240406e-308F64"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX_EXP__=128"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN_10_EXP__=(-4931)"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__PTRDIFF_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT64_DECIMAL_DIG__=17"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX_10_EXP__=38"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX_10_EXP__=4932"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX_10_EXP__=4932"/>
+									<listOptionValue builtIn="false" value="__INT_FAST32_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__INTMAX_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__INTPTR_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT128_DECIMAL_DIG__=36"/>
+									<listOptionValue builtIn="false" value="__FLT128_DENORM_MIN__=6.47517511943802511092443895822764655e-4966F128"/>
+									<listOptionValue builtIn="false" value="__DBL_EPSILON__=double(2.22044604925031308084726333618164062e-16L)"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN_EXP__=(-125)"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN_EXP__=(-16381)"/>
+									<listOptionValue builtIn="false" value="__FLT128_EPSILON__=1.92592994438723585305597794258492732e-34F128"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MANT_DIG__=64"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX__=3.40282346638528859811704183484516925e+38F"/>
+									<listOptionValue builtIn="false" value="__GNUG__=7"/>
+									<listOptionValue builtIn="false" value="__DBL_DENORM_MIN__=double(4.94065645841246544176568792868221372e-324L)"/>
+									<listOptionValue builtIn="false" value="__cpp_inheriting_constructors=201511"/>
+									<listOptionValue builtIn="false" value="__FLT128_MIN__=3.36210314311209350626267781732175260e-4932F128"/>
+									<listOptionValue builtIn="false" value="__FLT64X_DECIMAL_DIG__=21"/>
+									<listOptionValue builtIn="false" value="__FLT64X_EPSILON__=1.08420217248550443400745280086994171e-19F64x"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX__=1.79769313486231570814527423731704357e+308F64"/>
+									<listOptionValue builtIn="false" value="__LDBL_DENORM_MIN__=3.64519953188247460252840593361941982e-4951L"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DENORM_MIN__=4.94065645841246544176568792868221372e-324F32x"/>
+									<listOptionValue builtIn="false" value="__SIG_ATOMIC_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX_EXP__=1024"/>
+									<listOptionValue builtIn="false" value="&quot;__VERSION__=&quot;7.1.1 20170516&quot;"/>
+									<listOptionValue builtIn="false" value="__FLT128_DIG__=33"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__FLT_EPSILON__=1.19209289550781250000000000000000000e-7F"/>
+									<listOptionValue builtIn="false" value="__SHRT_WIDTH__=16"/>
+									<listOptionValue builtIn="false" value="__FLT128_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__SIZE_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN__=double(2.22507385850720138309023271733240406e-308L)"/>
+									<listOptionValue builtIn="false" value="__FLT128_MANT_DIG__=113"/>
+									<listOptionValue builtIn="false" value="__LONG_LONG_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32_DECIMAL_DIG__=9"/>
+									<listOptionValue builtIn="false" value="__LONG_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN_10_EXP__=(-307)"/>
+									<listOptionValue builtIn="false" value="__FLT_DENORM_MIN__=1.40129846432481707092372958328991613e-45F"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MAX_EXP__=16384"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX__=1.18973149535723176508575932662800702e+4932F128"/>
+									<listOptionValue builtIn="false" value="__FLT32_MAX__=3.40282346638528859811704183484516925e+38F32"/>
+									<listOptionValue builtIn="false" value="__FLT32X_DECIMAL_DIG__=17"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__INT_FAST8_WIDTH__=8"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX_EXP__=1024"/>
+									<listOptionValue builtIn="false" value="__FLT64_MAX_10_EXP__=308"/>
+									<listOptionValue builtIn="false" value="__FLT32X_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN__=1.17549435082228750796873653722224568e-38F"/>
+									<listOptionValue builtIn="false" value="__FLT64_MANT_DIG__=53"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MIN__=2.22507385850720138309023271733240406e-308F32x"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN_EXP__=(-1021)"/>
+									<listOptionValue builtIn="false" value="__FLT32_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64_EPSILON__=2.22044604925031308084726333618164062e-16F64"/>
+									<listOptionValue builtIn="false" value="__INT_WIDTH__=32"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN_EXP__=(-16381)"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN_10_EXP__=(-4931)"/>
+									<listOptionValue builtIn="false" value="__GNUC_MINOR__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32_DIG__=6"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN_10_EXP__=(-37)"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX__=double(1.79769313486231570814527423731704357e+308L)"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_INFINITY__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32_MIN__=1.17549435082228750796873653722224568e-38F32"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST8_WIDTH__=8"/>
+									<listOptionValue builtIn="false" value="__FLT32_EPSILON__=1.19209289550781250000000000000000000e-7F32"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MAX_10_EXP__=308"/>
+									<listOptionValue builtIn="false" value="__INT_FAST16_WIDTH__=64"/>
+									<listOptionValue builtIn="false" value="__GNUC__=7"/>
+									<listOptionValue builtIn="false" value="__FLT64_MIN_10_EXP__=(-307)"/>
+									<listOptionValue builtIn="false" value="__LDBL_EPSILON__=1.08420217248550443400745280086994171e-19L"/>
+									<listOptionValue builtIn="false" value="__SCHAR_WIDTH__=8"/>
+									<listOptionValue builtIn="false" value="__FLT128_MAX_EXP__=16384"/>
+									<listOptionValue builtIn="false" value="__FLT64_DENORM_MIN__=4.94065645841246544176568792868221372e-324F64"/>
+									<listOptionValue builtIn="false" value="__FLT32X_MANT_DIG__=53"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX__=1.18973149535723176502126385303097021e+4932L"/>
+									<listOptionValue builtIn="false" value="__FLT32X_EPSILON__=2.22044604925031308084726333618164062e-16F32x"/>
+									<listOptionValue builtIn="false" value="__INT_LEAST16_WIDTH__=16"/>
+									<listOptionValue builtIn="false" value="__FLT64X_HAS_DENORM__=1"/>
+									<listOptionValue builtIn="false" value="__FLT32_MANT_DIG__=24"/>
+									<listOptionValue builtIn="false" value="__FLT64_HAS_QUIET_NAN__=1"/>
+									<listOptionValue builtIn="false" value="__FLT64X_MIN__=3.36210314311209350626267781732175260e-4932F64x"/>
+									<listOptionValue builtIn="false" value="__FLT64_DIG__=15"/>
+									<listOptionValue builtIn="false" value="__WCHAR_WIDTH__=32"/>
+								</option>
+								<option id="gnu.c.compiler.option.preprocessor.undef.symbol.1786059288" name="Undefined symbols (-U)" superClass="gnu.c.compiler.option.preprocessor.undef.symbol" valueType="undefDefinedSymbols">
+									<listOptionValue builtIn="false" value="__VERSION__"/>
+									<listOptionValue builtIn="false" value="__FLT_MAX__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MAX__"/>
+									<listOptionValue builtIn="false" value="__GNUG__"/>
+									<listOptionValue builtIn="false" value="__DBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__GXX_ABI_VERSION"/>
+									<listOptionValue builtIn="false" value="__cpp_inheriting_constructors"/>
+									<listOptionValue builtIn="false" value="__FLT_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__FLT_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__DBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__LDBL_DENORM_MIN__"/>
+									<listOptionValue builtIn="false" value="__LDBL_EPSILON__"/>
+									<listOptionValue builtIn="false" value="__DBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__GNUC__"/>
+									<listOptionValue builtIn="false" value="__GNUC_MINOR__"/>
+									<listOptionValue builtIn="false" value="__FLT_MIN__"/>
+									<listOptionValue builtIn="false" value="__LDBL_MIN__"/>
+									<listOptionValue builtIn="false" value="__DBL_MAX__"/>
+								</option>
+								<inputType id="cdt.managedbuild.tool.gnu.c.compiler.input.1015000945" superClass="cdt.managedbuild.tool.gnu.c.compiler.input"/>
+							</tool>
+							<tool id="cdt.managedbuild.tool.gnu.c.linker.base.239731342" name="GCC C Linker" superClass="cdt.managedbuild.tool.gnu.c.linker.base.1190158571"/>
+							<tool id="cdt.managedbuild.tool.gnu.cpp.linker.base.690648949" name="GCC C++ Linker" superClass="cdt.managedbuild.tool.gnu.cpp.linker.base.893445214"/>
+							<tool id="cdt.managedbuild.tool.gnu.assembler.base.1785189203" name="GCC Assembler" superClass="cdt.managedbuild.tool.gnu.assembler.base.960891752">
+								<option id="gnu.both.asm.option.include.paths.46691094" name="Include paths (-I)" superClass="gnu.both.asm.option.include.paths" valueType="includePath">
+									<listOptionValue builtIn="false" value="../../src"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1/x86_64-pc-linux-gnu"/>
+									<listOptionValue builtIn="false" value="/usr/include/c++/7.1.1/backward"/>
+									<listOptionValue builtIn="false" value="/usr/lib/gcc/x86_64-pc-linux-gnu/7.1.1/include"/>
+									<listOptionValue builtIn="false" value="/usr/lib/gcc/x86_64-pc-linux-gnu/7.1.1/include-fixed"/>
+								</option>
+								<inputType id="cdt.managedbuild.tool.gnu.assembler.input.337180982" superClass="cdt.managedbuild.tool.gnu.assembler.input"/>
+							</tool>
+						</toolChain>
+					</folderInfo>
 					<sourceEntries>
-						<entry excluding="inet/transportlayer/tcp_lwip|inet/applications/voipstream|inet/linklayer/ext|inet/transportlayer/tcp_nsc|inet/routing/extras|transport/tcp_nsc|transport/tcp_lwip" flags="VALUE_WORKSPACE_PATH" kind="sourcePath" name="src"/>
+						<entry excluding="inet/linklayer/csmaca|inet/linklayer/csma|inet/linklayer/lmac|inet/linklayer/bmac|inet/linklayer/ieee8021d|inet/node/internetcloud|inet/networklayer/internetcloud|inet/networklayer/diffserv|inet/node/httptools|inet/applications/httptools|inet/applications/voip|inet/visualizer/util|inet/visualizer/transportlayer|inet/visualizer/scene|inet/visualizer/power|inet/visualizer/physicallayer|inet/visualizer/networklayer|inet/visualizer/mobility|inet/visualizer/linklayer|inet/visualizer/integrated|inet/visualizer/environment|inet/visualizer/common|inet/visualizer/base|inet/physicallayer/idealradio|inet/linklayer/ideal|inet/physicallayer/apskradio|inet/physicallayer/ieee802154|inet/linklayer/ieee802154|inet/node/wireless|inet/common/serializer/headerserializers/ieee80211|inet/physicallayer/ieee80211|inet/linklayer/ieee80211|inet/physicallayer/propagation|inet/physicallayer/pathloss|inet/physicallayer/obstacleloss|inet/physicallayer/neighborcache|inet/physicallayer/modulation|inet/physicallayer/errormodel|inet/physicallayer/energyconsumer|inet/physicallayer/communicationcache|inet/physicallayer/common|inet/physicallayer/base|inet/physicallayer/backgroundnoise|inet/physicallayer/antenna|inet/physicallayer/analogmodel|inet/power/storage|inet/power/generator|inet/power/consumer|inet/power/base|inet/environment/objectcache|inet/environment/ground|inet/environment/common|inet/mobility/static|inet/mobility/single|inet/mobility/group|inet/mobility/base|inet/node/rip|inet/routing/rip|inet/node/gpsr|inet/routing/gpsr|inet/node/aodv|inet/routing/aodv|inet/node/dymo|inet/routing/dymo|inet/routing/pim|inet/node/bgp|inet/routing/bgpv4|inet/networklayer/ted|inet/networklayer/rsvp_te|inet/networklayer/ldp|inet/node/mpls|inet/networklayer/mpls|inet/applications/dhcp|inet/node/rtp|inet/transportlayer/rtp|inet/applications/rtpapp|inet/networklayer/probabilistic|inet/networklayer/flood|inet/networklayer/wiseroute|inet/node/xmipv6|inet/networklayer/xmipv6|inet/transportlayer/tcp_lwip|inet/applications/voipstream|inet/linklayer/ext|inet/transportlayer/tcp_nsc|inet/routing/extras|transport/tcp_nsc|transport/tcp_lwip" flags="VALUE_WORKSPACE_PATH" kind="sourcePath" name="src"/>
 					</sourceEntries>
 				</configuration>
 			</storageModule>
diff --git a/.oppbuildspec b/.oppbuildspec
index bb9d2c5de..18bd7adea 100644
--- a/.oppbuildspec
+++ b/.oppbuildspec
@@ -1,5 +1,5 @@
 <?xml version="1.0" encoding="UTF-8" standalone="no"?>
 <buildspec version="4.0">
     <dir path="." type="custom"/>
-    <dir makemake-options="--make-so --deep -o INET -O out -pINET --meta:export-include-path --meta:export-library --meta:use-exported-libs --meta:feature-cflags --meta:feature-ldflags" path="src" type="makemake"/>
+    <dir makemake-options="--make-so --deep -o INET -O out -pINET -DSTREETE_WITH_CPLEX -I/opt/ibm/ILOG/CPLEX_Studio1271/cplex/include -I/opt/ibm/ILOG/CPLEX_Studio1271/concert/include -lboost_filesystem --meta:export-library --meta:use-exported-libs --meta:feature-cflags --meta:feature-ldflags -- /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libilocplex.a /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libcplex.a /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libcplexdistmip.a /opt/ibm/ILOG/CPLEX_Studio1271/concert/lib/x86-64_linux/static_pic/libconcert.a" path="src" type="makemake"/>
 </buildspec>
diff --git a/examples/configurator/routers200/routers200.ned b/examples/configurator/routers200/routers200.ned
new file mode 100755
index 000000000..11e64eadd
--- /dev/null
+++ b/examples/configurator/routers200/routers200.ned
@@ -0,0 +1,2423 @@
+package inet.examples.configurator.routers200;
+
+import inet.node.inet.StandardHost;
+import inet.node.inet.Router;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import ned.DatarateChannel;
+
+
+network routers200
+{
+    @display("bgb=3681.40808765859,1493.01009985049");
+    types:
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 100000Mbps;
+        }
+        channel CTM extends DatarateChannel
+        {
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=64,103");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = true;
+                
+                addDefaultRoutes = false;
+                optimizeRoutes = false;
+	}
+       
+    client0: StandardHost {
+        parameters:
+            @display("p=1913.32618169882,439.348214676013;i=misc/cloud_vs");
+    }
+    node0: Router {
+      parameters: 
+        @display("p=1913.32618169882,439.348214676013");
+    }
+    client1: StandardHost {
+        parameters:
+            @display("p=327.07906631577,740.408494762727;i=misc/cloud_vs");
+    }
+    node1: Router {
+      parameters: 
+        @display("p=327.07906631577,740.408494762727");
+    }
+    client10: StandardHost {
+        parameters:
+            @display("p=163.366173107909,845.557552275434;i=misc/cloud_vs");
+    }
+    node10: Router {
+      parameters: 
+        @display("p=163.366173107909,845.557552275434");
+    }
+    client100: StandardHost {
+        parameters:
+            @display("p=1645.79900519803,166.198316676176;i=misc/cloud_vs");
+    }
+    node100: Router {
+      parameters: 
+        @display("p=1645.79900519803,166.198316676176");
+    }
+    client101: StandardHost {
+        parameters:
+            @display("p=2248.10899291133,1146.10685354595;i=misc/cloud_vs");
+    }
+    node101: Router {
+      parameters: 
+        @display("p=2248.10899291133,1146.10685354595");
+    }
+    client102: StandardHost {
+        parameters:
+            @display("p=97.7166581801271,796.39315169118;i=misc/cloud_vs");
+    }
+    node102: Router {
+      parameters: 
+        @display("p=97.7166581801271,796.39315169118");
+    }
+    client103: StandardHost {
+        parameters:
+            @display("p=2175.23528056719,962.353240374171;i=misc/cloud_vs");
+    }
+    node103: Router {
+      parameters: 
+        @display("p=2175.23528056719,962.353240374171");
+    }
+    client104: StandardHost {
+        parameters:
+            @display("p=602.093467863079,537.07317290594;i=misc/cloud_vs");
+    }
+    node104: Router {
+      parameters: 
+        @display("p=602.093467863079,537.07317290594");
+    }
+    client105: StandardHost {
+        parameters:
+            @display("p=1969.55847879697,258.343744054042;i=misc/cloud_vs");
+    }
+    node105: Router {
+      parameters: 
+        @display("p=1969.55847879697,258.343744054042");
+    }
+    client106: StandardHost {
+        parameters:
+            @display("p=1773.03112543917,647.960133085544;i=misc/cloud_vs");
+    }
+    node106: Router {
+      parameters: 
+        @display("p=1773.03112543917,647.960133085544");
+    }
+    client107: StandardHost {
+        parameters:
+            @display("p=1139.62020527371,223.345809212427;i=misc/cloud_vs");
+    }
+    node107: Router {
+      parameters: 
+        @display("p=1139.62020527371,223.345809212427");
+    }
+    client108: StandardHost {
+        parameters:
+            @display("p=2207.96561787432,977.226374937882;i=misc/cloud_vs");
+    }
+    node108: Router {
+      parameters: 
+        @display("p=2207.96561787432,977.226374937882");
+    }
+    client109: StandardHost {
+        parameters:
+            @display("p=3681.40808765859,358.439048669726;i=misc/cloud_vs");
+    }
+    node109: Router {
+      parameters: 
+        @display("p=3681.40808765859,358.439048669726");
+    }
+    client11: StandardHost {
+        parameters:
+            @display("p=704.587002579723,740.14018930352;i=misc/cloud_vs");
+    }
+    node11: Router {
+      parameters: 
+        @display("p=704.587002579723,740.14018930352");
+    }
+    client110: StandardHost {
+        parameters:
+            @display("p=2470.78400990232,474.022005167765;i=misc/cloud_vs");
+    }
+    node110: Router {
+      parameters: 
+        @display("p=2470.78400990232,474.022005167765");
+    }
+    client111: StandardHost {
+        parameters:
+            @display("p=1510.55438678782,1018.68329562704;i=misc/cloud_vs");
+    }
+    node111: Router {
+      parameters: 
+        @display("p=1510.55438678782,1018.68329562704");
+    }
+    client112: StandardHost {
+        parameters:
+            @display("p=3618.77819485009,307.705118616289;i=misc/cloud_vs");
+    }
+    node112: Router {
+      parameters: 
+        @display("p=3618.77819485009,307.705118616289");
+    }
+    client113: StandardHost {
+        parameters:
+            @display("p=1437.54582225758,92.6358250135054;i=misc/cloud_vs");
+    }
+    node113: Router {
+      parameters: 
+        @display("p=1437.54582225758,92.6358250135054");
+    }
+    client114: StandardHost {
+        parameters:
+            @display("p=1716.26878758769,162.617026204012;i=misc/cloud_vs");
+    }
+    node114: Router {
+      parameters: 
+        @display("p=1716.26878758769,162.617026204012");
+    }
+    client115: StandardHost {
+        parameters:
+            @display("p=3462.3935395288,517.447100936582;i=misc/cloud_vs");
+    }
+    node115: Router {
+      parameters: 
+        @display("p=3462.3935395288,517.447100936582");
+    }
+    client116: StandardHost {
+        parameters:
+            @display("p=1867.52725599079,1254.35414951894;i=misc/cloud_vs");
+    }
+    node116: Router {
+      parameters: 
+        @display("p=1867.52725599079,1254.35414951894");
+    }
+    client117: StandardHost {
+        parameters:
+            @display("p=2288.02150853366,694.764722486653;i=misc/cloud_vs");
+    }
+    node117: Router {
+      parameters: 
+        @display("p=2288.02150853366,694.764722486653");
+    }
+    client118: StandardHost {
+        parameters:
+            @display("p=439.424460982792,717.200892355282;i=misc/cloud_vs");
+    }
+    node118: Router {
+      parameters: 
+        @display("p=439.424460982792,717.200892355282");
+    }
+    client119: StandardHost {
+        parameters:
+            @display("p=884.250382522112,1014.74214071112;i=misc/cloud_vs");
+    }
+    node119: Router {
+      parameters: 
+        @display("p=884.250382522112,1014.74214071112");
+    }
+    client12: StandardHost {
+        parameters:
+            @display("p=1599.33066370105,780.668577917362;i=misc/cloud_vs");
+    }
+    node12: Router {
+      parameters: 
+        @display("p=1599.33066370105,780.668577917362");
+    }
+    client120: StandardHost {
+        parameters:
+            @display("p=1709.19827721751,776.823997110768;i=misc/cloud_vs");
+    }
+    node120: Router {
+      parameters: 
+        @display("p=1709.19827721751,776.823997110768");
+    }
+    client121: StandardHost {
+        parameters:
+            @display("p=1493.40030933592,385.867418037071;i=misc/cloud_vs");
+    }
+    node121: Router {
+      parameters: 
+        @display("p=1493.40030933592,385.867418037071");
+    }
+    client122: StandardHost {
+        parameters:
+            @display("p=2123.20902135441,967.989791109855;i=misc/cloud_vs");
+    }
+    node122: Router {
+      parameters: 
+        @display("p=2123.20902135441,967.989791109855");
+    }
+    client123: StandardHost {
+        parameters:
+            @display("p=717.260369512587,781.609988846171;i=misc/cloud_vs");
+    }
+    node123: Router {
+      parameters: 
+        @display("p=717.260369512587,781.609988846171");
+    }
+    client124: StandardHost {
+        parameters:
+            @display("p=601.923616897864,421.136237307124;i=misc/cloud_vs");
+    }
+    node124: Router {
+      parameters: 
+        @display("p=601.923616897864,421.136237307124");
+    }
+    client125: StandardHost {
+        parameters:
+            @display("p=2202.37866327361,1100.07261848498;i=misc/cloud_vs");
+    }
+    node125: Router {
+      parameters: 
+        @display("p=2202.37866327361,1100.07261848498");
+    }
+    client126: StandardHost {
+        parameters:
+            @display("p=2156.91220242666,1150.9441150041;i=misc/cloud_vs");
+    }
+    node126: Router {
+      parameters: 
+        @display("p=2156.91220242666,1150.9441150041");
+    }
+    client127: StandardHost {
+        parameters:
+            @display("p=180.369291897557,760.396719122005;i=misc/cloud_vs");
+    }
+    node127: Router {
+      parameters: 
+        @display("p=180.369291897557,760.396719122005");
+    }
+    client128: StandardHost {
+        parameters:
+            @display("p=3090.95258569069,250.787516641589;i=misc/cloud_vs");
+    }
+    node128: Router {
+      parameters: 
+        @display("p=3090.95258569069,250.787516641589");
+    }
+    client129: StandardHost {
+        parameters:
+            @display("p=383.645614885961,383.564260511153;i=misc/cloud_vs");
+    }
+    node129: Router {
+      parameters: 
+        @display("p=383.645614885961,383.564260511153");
+    }
+    client13: StandardHost {
+        parameters:
+            @display("p=438.893531570204,579.758298838899;i=misc/cloud_vs");
+    }
+    node13: Router {
+      parameters: 
+        @display("p=438.893531570204,579.758298838899");
+    }
+    client130: StandardHost {
+        parameters:
+            @display("p=499.931325146383,415.242203017627;i=misc/cloud_vs");
+    }
+    node130: Router {
+      parameters: 
+        @display("p=499.931325146383,415.242203017627");
+    }
+    client131: StandardHost {
+        parameters:
+            @display("p=1826.24710620121,166.059414796149;i=misc/cloud_vs");
+    }
+    node131: Router {
+      parameters: 
+        @display("p=1826.24710620121,166.059414796149");
+    }
+    client132: StandardHost {
+        parameters:
+            @display("p=1373.08959982786,601.797016513749;i=misc/cloud_vs");
+    }
+    node132: Router {
+      parameters: 
+        @display("p=1373.08959982786,601.797016513749");
+    }
+    client133: StandardHost {
+        parameters:
+            @display("p=2142.25256051657,1061.20176495133;i=misc/cloud_vs");
+    }
+    node133: Router {
+      parameters: 
+        @display("p=2142.25256051657,1061.20176495133");
+    }
+    client134: StandardHost {
+        parameters:
+            @display("p=1937.00954904483,409.058709502133;i=misc/cloud_vs");
+    }
+    node134: Router {
+      parameters: 
+        @display("p=1937.00954904483,409.058709502133");
+    }
+    client135: StandardHost {
+        parameters:
+            @display("p=2022.57009149616,710.680336176697;i=misc/cloud_vs");
+    }
+    node135: Router {
+      parameters: 
+        @display("p=2022.57009149616,710.680336176697");
+    }
+    client136: StandardHost {
+        parameters:
+            @display("p=2530.70612899931,707.205867596332;i=misc/cloud_vs");
+    }
+    node136: Router {
+      parameters: 
+        @display("p=2530.70612899931,707.205867596332");
+    }
+    client137: StandardHost {
+        parameters:
+            @display("p=1245.53799247307,956.791670523219;i=misc/cloud_vs");
+    }
+    node137: Router {
+      parameters: 
+        @display("p=1245.53799247307,956.791670523219");
+    }
+    client138: StandardHost {
+        parameters:
+            @display("p=1443.25757586391,502.056554491262;i=misc/cloud_vs");
+    }
+    node138: Router {
+      parameters: 
+        @display("p=1443.25757586391,502.056554491262");
+    }
+    client139: StandardHost {
+        parameters:
+            @display("p=267.758200200876,420.539259069656;i=misc/cloud_vs");
+    }
+    node139: Router {
+      parameters: 
+        @display("p=267.758200200876,420.539259069656");
+    }
+    client14: StandardHost {
+        parameters:
+            @display("p=1725.95759756995,1376.31968039156;i=misc/cloud_vs");
+    }
+    node14: Router {
+      parameters: 
+        @display("p=1725.95759756995,1376.31968039156");
+    }
+    client140: StandardHost {
+        parameters:
+            @display("p=3420.20603943164,441.493515211528;i=misc/cloud_vs");
+    }
+    node140: Router {
+      parameters: 
+        @display("p=3420.20603943164,441.493515211528");
+    }
+    client141: StandardHost {
+        parameters:
+            @display("p=3648.27702335198,338.075059742007;i=misc/cloud_vs");
+    }
+    node141: Router {
+      parameters: 
+        @display("p=3648.27702335198,338.075059742007");
+    }
+    client142: StandardHost {
+        parameters:
+            @display("p=2040.84000933209,908.432454478373;i=misc/cloud_vs");
+    }
+    node142: Router {
+      parameters: 
+        @display("p=2040.84000933209,908.432454478373");
+    }
+    client143: StandardHost {
+        parameters:
+            @display("p=2774.11637546787,548.162849395558;i=misc/cloud_vs");
+    }
+    node143: Router {
+      parameters: 
+        @display("p=2774.11637546787,548.162849395558");
+    }
+    client144: StandardHost {
+        parameters:
+            @display("p=1830.2177583233,1493.01009985049;i=misc/cloud_vs");
+    }
+    node144: Router {
+      parameters: 
+        @display("p=1830.2177583233,1493.01009985049");
+    }
+    client145: StandardHost {
+        parameters:
+            @display("p=2281.56254252204,787.720205855547;i=misc/cloud_vs");
+    }
+    node145: Router {
+      parameters: 
+        @display("p=2281.56254252204,787.720205855547");
+    }
+    client146: StandardHost {
+        parameters:
+            @display("p=820.578360391272,329.848967094529;i=misc/cloud_vs");
+    }
+    node146: Router {
+      parameters: 
+        @display("p=820.578360391272,329.848967094529");
+    }
+    client147: StandardHost {
+        parameters:
+            @display("p=1202.38777608996,205.674448576511;i=misc/cloud_vs");
+    }
+    node147: Router {
+      parameters: 
+        @display("p=1202.38777608996,205.674448576511");
+    }
+    client148: StandardHost {
+        parameters:
+            @display("p=2431.47681712618,1022.71997983439;i=misc/cloud_vs");
+    }
+    node148: Router {
+      parameters: 
+        @display("p=2431.47681712618,1022.71997983439");
+    }
+    client149: StandardHost {
+        parameters:
+            @display("p=3317.2979972906,278.036576702843;i=misc/cloud_vs");
+    }
+    node149: Router {
+      parameters: 
+        @display("p=3317.2979972906,278.036576702843");
+    }
+    client15: StandardHost {
+        parameters:
+            @display("p=2035.90853651858,689.517877435242;i=misc/cloud_vs");
+    }
+    node15: Router {
+      parameters: 
+        @display("p=2035.90853651858,689.517877435242");
+    }
+    client150: StandardHost {
+        parameters:
+            @display("p=2125.4621063284,0;i=misc/cloud_vs");
+    }
+    node150: Router {
+      parameters: 
+        @display("p=2125.4621063284,0");
+    }
+    client151: StandardHost {
+        parameters:
+            @display("p=1689.30906444768,1264.75170265519;i=misc/cloud_vs");
+    }
+    node151: Router {
+      parameters: 
+        @display("p=1689.30906444768,1264.75170265519");
+    }
+    client152: StandardHost {
+        parameters:
+            @display("p=2109.08581015831,1222.51953824992;i=misc/cloud_vs");
+    }
+    node152: Router {
+      parameters: 
+        @display("p=2109.08581015831,1222.51953824992");
+    }
+    client153: StandardHost {
+        parameters:
+            @display("p=2641.80517963698,757.811572946977;i=misc/cloud_vs");
+    }
+    node153: Router {
+      parameters: 
+        @display("p=2641.80517963698,757.811572946977");
+    }
+    client154: StandardHost {
+        parameters:
+            @display("p=2826.07684960486,325.17536193973;i=misc/cloud_vs");
+    }
+    node154: Router {
+      parameters: 
+        @display("p=2826.07684960486,325.17536193973");
+    }
+    client155: StandardHost {
+        parameters:
+            @display("p=660.483661568997,542.201191083455;i=misc/cloud_vs");
+    }
+    node155: Router {
+      parameters: 
+        @display("p=660.483661568997,542.201191083455");
+    }
+    client156: StandardHost {
+        parameters:
+            @display("p=1156.78412546491,993.191036763872;i=misc/cloud_vs");
+    }
+    node156: Router {
+      parameters: 
+        @display("p=1156.78412546491,993.191036763872");
+    }
+    client157: StandardHost {
+        parameters:
+            @display("p=1237.50199316316,994.924179476354;i=misc/cloud_vs");
+    }
+    node157: Router {
+      parameters: 
+        @display("p=1237.50199316316,994.924179476354");
+    }
+    client158: StandardHost {
+        parameters:
+            @display("p=1597.48653553603,426.418135997963;i=misc/cloud_vs");
+    }
+    node158: Router {
+      parameters: 
+        @display("p=1597.48653553603,426.418135997963");
+    }
+    client159: StandardHost {
+        parameters:
+            @display("p=2343.38517446248,1050.64932380721;i=misc/cloud_vs");
+    }
+    node159: Router {
+      parameters: 
+        @display("p=2343.38517446248,1050.64932380721");
+    }
+    client16: StandardHost {
+        parameters:
+            @display("p=688.563862791164,648.717326586711;i=misc/cloud_vs");
+    }
+    node16: Router {
+      parameters: 
+        @display("p=688.563862791164,648.717326586711");
+    }
+    client160: StandardHost {
+        parameters:
+            @display("p=1014.98023215672,1004.53096591284;i=misc/cloud_vs");
+    }
+    node160: Router {
+      parameters: 
+        @display("p=1014.98023215672,1004.53096591284");
+    }
+    client161: StandardHost {
+        parameters:
+            @display("p=2447.50019279768,831.284011772013;i=misc/cloud_vs");
+    }
+    node161: Router {
+      parameters: 
+        @display("p=2447.50019279768,831.284011772013");
+    }
+    client162: StandardHost {
+        parameters:
+            @display("p=1696.85236719101,719.879853224666;i=misc/cloud_vs");
+    }
+    node162: Router {
+      parameters: 
+        @display("p=1696.85236719101,719.879853224666");
+    }
+    client163: StandardHost {
+        parameters:
+            @display("p=2045.81558869719,297.299387925048;i=misc/cloud_vs");
+    }
+    node163: Router {
+      parameters: 
+        @display("p=2045.81558869719,297.299387925048");
+    }
+    client164: StandardHost {
+        parameters:
+            @display("p=2115.65273833526,916.718188643535;i=misc/cloud_vs");
+    }
+    node164: Router {
+      parameters: 
+        @display("p=2115.65273833526,916.718188643535");
+    }
+    client165: StandardHost {
+        parameters:
+            @display("p=708.457772476152,428.50628835445;i=misc/cloud_vs");
+    }
+    node165: Router {
+      parameters: 
+        @display("p=708.457772476152,428.50628835445");
+    }
+    client166: StandardHost {
+        parameters:
+            @display("p=958.96372519648,588.690438516244;i=misc/cloud_vs");
+    }
+    node166: Router {
+      parameters: 
+        @display("p=958.96372519648,588.690438516244");
+    }
+    client167: StandardHost {
+        parameters:
+            @display("p=106.514178846237,444.501621883237;i=misc/cloud_vs");
+    }
+    node167: Router {
+      parameters: 
+        @display("p=106.514178846237,444.501621883237");
+    }
+    client168: StandardHost {
+        parameters:
+            @display("p=1254.73752853162,458.080413662802;i=misc/cloud_vs");
+    }
+    node168: Router {
+      parameters: 
+        @display("p=1254.73752853162,458.080413662802");
+    }
+    client169: StandardHost {
+        parameters:
+            @display("p=1928.37512481029,335.3715395297;i=misc/cloud_vs");
+    }
+    node169: Router {
+      parameters: 
+        @display("p=1928.37512481029,335.3715395297");
+    }
+    client17: StandardHost {
+        parameters:
+            @display("p=524.242131414815,313.592592285502;i=misc/cloud_vs");
+    }
+    node17: Router {
+      parameters: 
+        @display("p=524.242131414815,313.592592285502");
+    }
+    client170: StandardHost {
+        parameters:
+            @display("p=2233.25908186913,398.634926250204;i=misc/cloud_vs");
+    }
+    node170: Router {
+      parameters: 
+        @display("p=2233.25908186913,398.634926250204");
+    }
+    client171: StandardHost {
+        parameters:
+            @display("p=2229.88299651287,1135.51091881633;i=misc/cloud_vs");
+    }
+    node171: Router {
+      parameters: 
+        @display("p=2229.88299651287,1135.51091881633");
+    }
+    client172: StandardHost {
+        parameters:
+            @display("p=3233.79556530672,332.638705406402;i=misc/cloud_vs");
+    }
+    node172: Router {
+      parameters: 
+        @display("p=3233.79556530672,332.638705406402");
+    }
+    client173: StandardHost {
+        parameters:
+            @display("p=2539.0987276846,775.472609725719;i=misc/cloud_vs");
+    }
+    node173: Router {
+      parameters: 
+        @display("p=2539.0987276846,775.472609725719");
+    }
+    client174: StandardHost {
+        parameters:
+            @display("p=719.625800006292,271.048355573677;i=misc/cloud_vs");
+    }
+    node174: Router {
+      parameters: 
+        @display("p=719.625800006292,271.048355573677");
+    }
+    client175: StandardHost {
+        parameters:
+            @display("p=1377.10946869019,240.475869996885;i=misc/cloud_vs");
+    }
+    node175: Router {
+      parameters: 
+        @display("p=1377.10946869019,240.475869996885");
+    }
+    client176: StandardHost {
+        parameters:
+            @display("p=1530.95242805109,544.448937717013;i=misc/cloud_vs");
+    }
+    node176: Router {
+      parameters: 
+        @display("p=1530.95242805109,544.448937717013");
+    }
+    client177: StandardHost {
+        parameters:
+            @display("p=1401.50209567576,578.284023707766;i=misc/cloud_vs");
+    }
+    node177: Router {
+      parameters: 
+        @display("p=1401.50209567576,578.284023707766");
+    }
+    client178: StandardHost {
+        parameters:
+            @display("p=5.63026499186753,548.91402180948;i=misc/cloud_vs");
+    }
+    node178: Router {
+      parameters: 
+        @display("p=5.63026499186753,548.91402180948");
+    }
+    client179: StandardHost {
+        parameters:
+            @display("p=2974.25865657282,252.964685901671;i=misc/cloud_vs");
+    }
+    node179: Router {
+      parameters: 
+        @display("p=2974.25865657282,252.964685901671");
+    }
+    client18: StandardHost {
+        parameters:
+            @display("p=1139.50886539784,359.394011660586;i=misc/cloud_vs");
+    }
+    node18: Router {
+      parameters: 
+        @display("p=1139.50886539784,359.394011660586");
+    }
+    client180: StandardHost {
+        parameters:
+            @display("p=2629.58841438139,605.936861311852;i=misc/cloud_vs");
+    }
+    node180: Router {
+      parameters: 
+        @display("p=2629.58841438139,605.936861311852");
+    }
+    client181: StandardHost {
+        parameters:
+            @display("p=404.741217808692,799.647927128123;i=misc/cloud_vs");
+    }
+    node181: Router {
+      parameters: 
+        @display("p=404.741217808692,799.647927128123");
+    }
+    client182: StandardHost {
+        parameters:
+            @display("p=3314.44004669854,267.222321142424;i=misc/cloud_vs");
+    }
+    node182: Router {
+      parameters: 
+        @display("p=3314.44004669854,267.222321142424");
+    }
+    client183: StandardHost {
+        parameters:
+            @display("p=2526.04079847592,751.319109336791;i=misc/cloud_vs");
+    }
+    node183: Router {
+      parameters: 
+        @display("p=2526.04079847592,751.319109336791");
+    }
+    client184: StandardHost {
+        parameters:
+            @display("p=1329.13610869566,1259.32755962892;i=misc/cloud_vs");
+    }
+    node184: Router {
+      parameters: 
+        @display("p=1329.13610869566,1259.32755962892");
+    }
+    client185: StandardHost {
+        parameters:
+            @display("p=953.42738922119,823.277952331548;i=misc/cloud_vs");
+    }
+    node185: Router {
+      parameters: 
+        @display("p=953.42738922119,823.277952331548");
+    }
+    client186: StandardHost {
+        parameters:
+            @display("p=2147.00273713644,1131.79235303215;i=misc/cloud_vs");
+    }
+    node186: Router {
+      parameters: 
+        @display("p=2147.00273713644,1131.79235303215");
+    }
+    client187: StandardHost {
+        parameters:
+            @display("p=2132.2635137434,765.238019831756;i=misc/cloud_vs");
+    }
+    node187: Router {
+      parameters: 
+        @display("p=2132.2635137434,765.238019831756");
+    }
+    client188: StandardHost {
+        parameters:
+            @display("p=1040.7797239764,934.129417900076;i=misc/cloud_vs");
+    }
+    node188: Router {
+      parameters: 
+        @display("p=1040.7797239764,934.129417900076");
+    }
+    client189: StandardHost {
+        parameters:
+            @display("p=1708.79761190164,697.999269699687;i=misc/cloud_vs");
+    }
+    node189: Router {
+      parameters: 
+        @display("p=1708.79761190164,697.999269699687");
+    }
+    client19: StandardHost {
+        parameters:
+            @display("p=1600.7293316207,977.670747963555;i=misc/cloud_vs");
+    }
+    node19: Router {
+      parameters: 
+        @display("p=1600.7293316207,977.670747963555");
+    }
+    client190: StandardHost {
+        parameters:
+            @display("p=1249.55098221011,1237.06312397475;i=misc/cloud_vs");
+    }
+    node190: Router {
+      parameters: 
+        @display("p=1249.55098221011,1237.06312397475");
+    }
+    client191: StandardHost {
+        parameters:
+            @display("p=960.118244121844,301.986709457333;i=misc/cloud_vs");
+    }
+    node191: Router {
+      parameters: 
+        @display("p=960.118244121844,301.986709457333");
+    }
+    client192: StandardHost {
+        parameters:
+            @display("p=1897.31422955397,667.354933184896;i=misc/cloud_vs");
+    }
+    node192: Router {
+      parameters: 
+        @display("p=1897.31422955397,667.354933184896");
+    }
+    client193: StandardHost {
+        parameters:
+            @display("p=1828.10517098462,473.527601739181;i=misc/cloud_vs");
+    }
+    node193: Router {
+      parameters: 
+        @display("p=1828.10517098462,473.527601739181");
+    }
+    client194: StandardHost {
+        parameters:
+            @display("p=1316.31002153453,958.883348951045;i=misc/cloud_vs");
+    }
+    node194: Router {
+      parameters: 
+        @display("p=1316.31002153453,958.883348951045");
+    }
+    client195: StandardHost {
+        parameters:
+            @display("p=1982.26708086005,688.334517788655;i=misc/cloud_vs");
+    }
+    node195: Router {
+      parameters: 
+        @display("p=1982.26708086005,688.334517788655");
+    }
+    client196: StandardHost {
+        parameters:
+            @display("p=645.170293157241,316.230198794975;i=misc/cloud_vs");
+    }
+    node196: Router {
+      parameters: 
+        @display("p=645.170293157241,316.230198794975");
+    }
+    client197: StandardHost {
+        parameters:
+            @display("p=2821.31697072426,240.617349717982;i=misc/cloud_vs");
+    }
+    node197: Router {
+      parameters: 
+        @display("p=2821.31697072426,240.617349717982");
+    }
+    client198: StandardHost {
+        parameters:
+            @display("p=1652.79249041082,1323.52120108677;i=misc/cloud_vs");
+    }
+    node198: Router {
+      parameters: 
+        @display("p=1652.79249041082,1323.52120108677");
+    }
+    client199: StandardHost {
+        parameters:
+            @display("p=1658.10937905246,805.331337043001;i=misc/cloud_vs");
+    }
+    node199: Router {
+      parameters: 
+        @display("p=1658.10937905246,805.331337043001");
+    }
+    client2: StandardHost {
+        parameters:
+            @display("p=1624.53251037589,1162.09159087109;i=misc/cloud_vs");
+    }
+    node2: Router {
+      parameters: 
+        @display("p=1624.53251037589,1162.09159087109");
+    }
+    client20: StandardHost {
+        parameters:
+            @display("p=2306.23114008462,134.018997333206;i=misc/cloud_vs");
+    }
+    node20: Router {
+      parameters: 
+        @display("p=2306.23114008462,134.018997333206");
+    }
+    client21: StandardHost {
+        parameters:
+            @display("p=2103.93560131887,542.055634731255;i=misc/cloud_vs");
+    }
+    node21: Router {
+      parameters: 
+        @display("p=2103.93560131887,542.055634731255");
+    }
+    client22: StandardHost {
+        parameters:
+            @display("p=123.122356618626,660.881029590544;i=misc/cloud_vs");
+    }
+    node22: Router {
+      parameters: 
+        @display("p=123.122356618626,660.881029590544");
+    }
+    client23: StandardHost {
+        parameters:
+            @display("p=2231.70544210714,1058.78919492961;i=misc/cloud_vs");
+    }
+    node23: Router {
+      parameters: 
+        @display("p=2231.70544210714,1058.78919492961");
+    }
+    client24: StandardHost {
+        parameters:
+            @display("p=2398.90861049355,1118.02486370246;i=misc/cloud_vs");
+    }
+    node24: Router {
+      parameters: 
+        @display("p=2398.90861049355,1118.02486370246");
+    }
+    client25: StandardHost {
+        parameters:
+            @display("p=2472.37708539032,992.794341696549;i=misc/cloud_vs");
+    }
+    node25: Router {
+      parameters: 
+        @display("p=2472.37708539032,992.794341696549");
+    }
+    client26: StandardHost {
+        parameters:
+            @display("p=1494.95655150199,441.325254560215;i=misc/cloud_vs");
+    }
+    node26: Router {
+      parameters: 
+        @display("p=1494.95655150199,441.325254560215");
+    }
+    client27: StandardHost {
+        parameters:
+            @display("p=2168.78052466819,662.912133020194;i=misc/cloud_vs");
+    }
+    node27: Router {
+      parameters: 
+        @display("p=2168.78052466819,662.912133020194");
+    }
+    client28: StandardHost {
+        parameters:
+            @display("p=3026.24297346117,87.6015809661085;i=misc/cloud_vs");
+    }
+    node28: Router {
+      parameters: 
+        @display("p=3026.24297346117,87.6015809661085");
+    }
+    client29: StandardHost {
+        parameters:
+            @display("p=2122.59749732266,819.690706921978;i=misc/cloud_vs");
+    }
+    node29: Router {
+      parameters: 
+        @display("p=2122.59749732266,819.690706921978");
+    }
+    client3: StandardHost {
+        parameters:
+            @display("p=2522.64816440153,657.037149195301;i=misc/cloud_vs");
+    }
+    node3: Router {
+      parameters: 
+        @display("p=2522.64816440153,657.037149195301");
+    }
+    client30: StandardHost {
+        parameters:
+            @display("p=1135.3376134993,677.010933428428;i=misc/cloud_vs");
+    }
+    node30: Router {
+      parameters: 
+        @display("p=1135.3376134993,677.010933428428");
+    }
+    client31: StandardHost {
+        parameters:
+            @display("p=430.860375734647,451.6836573484;i=misc/cloud_vs");
+    }
+    node31: Router {
+      parameters: 
+        @display("p=430.860375734647,451.6836573484");
+    }
+    client32: StandardHost {
+        parameters:
+            @display("p=1271.68987562047,551.631981625144;i=misc/cloud_vs");
+    }
+    node32: Router {
+      parameters: 
+        @display("p=1271.68987562047,551.631981625144");
+    }
+    client33: StandardHost {
+        parameters:
+            @display("p=1791.46596543226,1072.42904408347;i=misc/cloud_vs");
+    }
+    node33: Router {
+      parameters: 
+        @display("p=1791.46596543226,1072.42904408347");
+    }
+    client34: StandardHost {
+        parameters:
+            @display("p=2057.72334667439,866.291731766515;i=misc/cloud_vs");
+    }
+    node34: Router {
+      parameters: 
+        @display("p=2057.72334667439,866.291731766515");
+    }
+    client35: StandardHost {
+        parameters:
+            @display("p=0,747.511219832481;i=misc/cloud_vs");
+    }
+    node35: Router {
+      parameters: 
+        @display("p=0,747.511219832481");
+    }
+    client36: StandardHost {
+        parameters:
+            @display("p=2701.24671870728,589.732288645075;i=misc/cloud_vs");
+    }
+    node36: Router {
+      parameters: 
+        @display("p=2701.24671870728,589.732288645075");
+    }
+    client37: StandardHost {
+        parameters:
+            @display("p=1258.2970013367,870.451843917087;i=misc/cloud_vs");
+    }
+    node37: Router {
+      parameters: 
+        @display("p=1258.2970013367,870.451843917087");
+    }
+    client38: StandardHost {
+        parameters:
+            @display("p=277.349736950077,446.798266764446;i=misc/cloud_vs");
+    }
+    node38: Router {
+      parameters: 
+        @display("p=277.349736950077,446.798266764446");
+    }
+    client39: StandardHost {
+        parameters:
+            @display("p=459.158834159052,566.390903077772;i=misc/cloud_vs");
+    }
+    node39: Router {
+      parameters: 
+        @display("p=459.158834159052,566.390903077772");
+    }
+    client4: StandardHost {
+        parameters:
+            @display("p=2056.49605366961,863.130289484357;i=misc/cloud_vs");
+    }
+    node4: Router {
+      parameters: 
+        @display("p=2056.49605366961,863.130289484357");
+    }
+    client40: StandardHost {
+        parameters:
+            @display("p=2296.2085299315,938.225222956828;i=misc/cloud_vs");
+    }
+    node40: Router {
+      parameters: 
+        @display("p=2296.2085299315,938.225222956828");
+    }
+    client41: StandardHost {
+        parameters:
+            @display("p=2132.1127189559,404.21629359935;i=misc/cloud_vs");
+    }
+    node41: Router {
+      parameters: 
+        @display("p=2132.1127189559,404.21629359935");
+    }
+    client42: StandardHost {
+        parameters:
+            @display("p=971.953387900794,886.935179597126;i=misc/cloud_vs");
+    }
+    node42: Router {
+      parameters: 
+        @display("p=971.953387900794,886.935179597126");
+    }
+    client43: StandardHost {
+        parameters:
+            @display("p=2580.84105962837,958.539817816728;i=misc/cloud_vs");
+    }
+    node43: Router {
+      parameters: 
+        @display("p=2580.84105962837,958.539817816728");
+    }
+    client44: StandardHost {
+        parameters:
+            @display("p=3117.34624553073,208.431308028762;i=misc/cloud_vs");
+    }
+    node44: Router {
+      parameters: 
+        @display("p=3117.34624553073,208.431308028762");
+    }
+    client45: StandardHost {
+        parameters:
+            @display("p=1157.37959304825,443.413740967748;i=misc/cloud_vs");
+    }
+    node45: Router {
+      parameters: 
+        @display("p=1157.37959304825,443.413740967748");
+    }
+    client46: StandardHost {
+        parameters:
+            @display("p=2374.55547447208,347.545841310378;i=misc/cloud_vs");
+    }
+    node46: Router {
+      parameters: 
+        @display("p=2374.55547447208,347.545841310378");
+    }
+    client47: StandardHost {
+        parameters:
+            @display("p=1691.71371090555,570.046551537453;i=misc/cloud_vs");
+    }
+    node47: Router {
+      parameters: 
+        @display("p=1691.71371090555,570.046551537453");
+    }
+    client48: StandardHost {
+        parameters:
+            @display("p=2161.93532277782,1042.00167732323;i=misc/cloud_vs");
+    }
+    node48: Router {
+      parameters: 
+        @display("p=2161.93532277782,1042.00167732323");
+    }
+    client49: StandardHost {
+        parameters:
+            @display("p=1880.24433424409,923.353803630528;i=misc/cloud_vs");
+    }
+    node49: Router {
+      parameters: 
+        @display("p=1880.24433424409,923.353803630528");
+    }
+    client5: StandardHost {
+        parameters:
+            @display("p=1784.79179644324,764.400832198387;i=misc/cloud_vs");
+    }
+    node5: Router {
+      parameters: 
+        @display("p=1784.79179644324,764.400832198387");
+    }
+    client50: StandardHost {
+        parameters:
+            @display("p=1608.13243379495,1172.03770278468;i=misc/cloud_vs");
+    }
+    node50: Router {
+      parameters: 
+        @display("p=1608.13243379495,1172.03770278468");
+    }
+    client51: StandardHost {
+        parameters:
+            @display("p=2874.4935681408,595.1535019917;i=misc/cloud_vs");
+    }
+    node51: Router {
+      parameters: 
+        @display("p=2874.4935681408,595.1535019917");
+    }
+    client52: StandardHost {
+        parameters:
+            @display("p=848.966818423366,714.325659141346;i=misc/cloud_vs");
+    }
+    node52: Router {
+      parameters: 
+        @display("p=848.966818423366,714.325659141346");
+    }
+    client53: StandardHost {
+        parameters:
+            @display("p=369.274044868433,547.765022252554;i=misc/cloud_vs");
+    }
+    node53: Router {
+      parameters: 
+        @display("p=369.274044868433,547.765022252554");
+    }
+    client54: StandardHost {
+        parameters:
+            @display("p=1702.87960880917,776.66850916423;i=misc/cloud_vs");
+    }
+    node54: Router {
+      parameters: 
+        @display("p=1702.87960880917,776.66850916423");
+    }
+    client55: StandardHost {
+        parameters:
+            @display("p=8.19342336058071,553.338303238351;i=misc/cloud_vs");
+    }
+    node55: Router {
+      parameters: 
+        @display("p=8.19342336058071,553.338303238351");
+    }
+    client56: StandardHost {
+        parameters:
+            @display("p=2032.7900445795,794.36182826118;i=misc/cloud_vs");
+    }
+    node56: Router {
+      parameters: 
+        @display("p=2032.7900445795,794.36182826118");
+    }
+    client57: StandardHost {
+        parameters:
+            @display("p=2058.27009532123,767.83996895729;i=misc/cloud_vs");
+    }
+    node57: Router {
+      parameters: 
+        @display("p=2058.27009532123,767.83996895729");
+    }
+    client58: StandardHost {
+        parameters:
+            @display("p=1921.09889240398,836.723852191514;i=misc/cloud_vs");
+    }
+    node58: Router {
+      parameters: 
+        @display("p=1921.09889240398,836.723852191514");
+    }
+    client59: StandardHost {
+        parameters:
+            @display("p=1562.79376286914,331.425036790708;i=misc/cloud_vs");
+    }
+    node59: Router {
+      parameters: 
+        @display("p=1562.79376286914,331.425036790708");
+    }
+    client6: StandardHost {
+        parameters:
+            @display("p=2329.54955002867,1415.7194619263;i=misc/cloud_vs");
+    }
+    node6: Router {
+      parameters: 
+        @display("p=2329.54955002867,1415.7194619263");
+    }
+    client60: StandardHost {
+        parameters:
+            @display("p=1917.15378224666,416.205882297746;i=misc/cloud_vs");
+    }
+    node60: Router {
+      parameters: 
+        @display("p=1917.15378224666,416.205882297746");
+    }
+    client61: StandardHost {
+        parameters:
+            @display("p=2371.79614612033,380.019897671167;i=misc/cloud_vs");
+    }
+    node61: Router {
+      parameters: 
+        @display("p=2371.79614612033,380.019897671167");
+    }
+    client62: StandardHost {
+        parameters:
+            @display("p=2273.46503847389,458.554612534562;i=misc/cloud_vs");
+    }
+    node62: Router {
+      parameters: 
+        @display("p=2273.46503847389,458.554612534562");
+    }
+    client63: StandardHost {
+        parameters:
+            @display("p=2357.4691272155,131.160660292204;i=misc/cloud_vs");
+    }
+    node63: Router {
+      parameters: 
+        @display("p=2357.4691272155,131.160660292204");
+    }
+    client64: StandardHost {
+        parameters:
+            @display("p=1160.94178221558,1249.19206751817;i=misc/cloud_vs");
+    }
+    node64: Router {
+      parameters: 
+        @display("p=1160.94178221558,1249.19206751817");
+    }
+    client65: StandardHost {
+        parameters:
+            @display("p=1954.29922574266,863.191159054682;i=misc/cloud_vs");
+    }
+    node65: Router {
+      parameters: 
+        @display("p=1954.29922574266,863.191159054682");
+    }
+    client66: StandardHost {
+        parameters:
+            @display("p=2971.03551050891,608.8438819803;i=misc/cloud_vs");
+    }
+    node66: Router {
+      parameters: 
+        @display("p=2971.03551050891,608.8438819803");
+    }
+    client67: StandardHost {
+        parameters:
+            @display("p=707.832676718749,759.420542332325;i=misc/cloud_vs");
+    }
+    node67: Router {
+      parameters: 
+        @display("p=707.832676718749,759.420542332325");
+    }
+    client68: StandardHost {
+        parameters:
+            @display("p=2620.09235770087,1000.83786594027;i=misc/cloud_vs");
+    }
+    node68: Router {
+      parameters: 
+        @display("p=2620.09235770087,1000.83786594027");
+    }
+    client69: StandardHost {
+        parameters:
+            @display("p=3262.39435383498,291.342811652413;i=misc/cloud_vs");
+    }
+    node69: Router {
+      parameters: 
+        @display("p=3262.39435383498,291.342811652413");
+    }
+    client7: StandardHost {
+        parameters:
+            @display("p=2537.36649161809,564.784688953301;i=misc/cloud_vs");
+    }
+    node7: Router {
+      parameters: 
+        @display("p=2537.36649161809,564.784688953301");
+    }
+    client70: StandardHost {
+        parameters:
+            @display("p=1311.53665293796,620.329014200237;i=misc/cloud_vs");
+    }
+    node70: Router {
+      parameters: 
+        @display("p=1311.53665293796,620.329014200237");
+    }
+    client71: StandardHost {
+        parameters:
+            @display("p=1128.28556596033,833.686230951838;i=misc/cloud_vs");
+    }
+    node71: Router {
+      parameters: 
+        @display("p=1128.28556596033,833.686230951838");
+    }
+    client72: StandardHost {
+        parameters:
+            @display("p=1290.34128724807,898.473195192386;i=misc/cloud_vs");
+    }
+    node72: Router {
+      parameters: 
+        @display("p=1290.34128724807,898.473195192386");
+    }
+    client73: StandardHost {
+        parameters:
+            @display("p=782.448024179127,685.929011573393;i=misc/cloud_vs");
+    }
+    node73: Router {
+      parameters: 
+        @display("p=782.448024179127,685.929011573393");
+    }
+    client74: StandardHost {
+        parameters:
+            @display("p=937.384534549773,370.367820093168;i=misc/cloud_vs");
+    }
+    node74: Router {
+      parameters: 
+        @display("p=937.384534549773,370.367820093168");
+    }
+    client75: StandardHost {
+        parameters:
+            @display("p=2117.18180542189,1080.6983899469;i=misc/cloud_vs");
+    }
+    node75: Router {
+      parameters: 
+        @display("p=2117.18180542189,1080.6983899469");
+    }
+    client76: StandardHost {
+        parameters:
+            @display("p=1775.08121609431,802.742577843827;i=misc/cloud_vs");
+    }
+    node76: Router {
+      parameters: 
+        @display("p=1775.08121609431,802.742577843827");
+    }
+    client77: StandardHost {
+        parameters:
+            @display("p=2337.77048971913,814.587951668452;i=misc/cloud_vs");
+    }
+    node77: Router {
+      parameters: 
+        @display("p=2337.77048971913,814.587951668452");
+    }
+    client78: StandardHost {
+        parameters:
+            @display("p=2281.95067524458,934.882395773588;i=misc/cloud_vs");
+    }
+    node78: Router {
+      parameters: 
+        @display("p=2281.95067524458,934.882395773588");
+    }
+    client79: StandardHost {
+        parameters:
+            @display("p=1613.2292631154,1173.7835149355;i=misc/cloud_vs");
+    }
+    node79: Router {
+      parameters: 
+        @display("p=1613.2292631154,1173.7835149355");
+    }
+    client8: StandardHost {
+        parameters:
+            @display("p=2804.29028327368,686.180538762153;i=misc/cloud_vs");
+    }
+    node8: Router {
+      parameters: 
+        @display("p=2804.29028327368,686.180538762153");
+    }
+    client80: StandardHost {
+        parameters:
+            @display("p=2804.76078787531,524.897769331534;i=misc/cloud_vs");
+    }
+    node80: Router {
+      parameters: 
+        @display("p=2804.76078787531,524.897769331534");
+    }
+    client81: StandardHost {
+        parameters:
+            @display("p=2848.28564159835,611.011418653738;i=misc/cloud_vs");
+    }
+    node81: Router {
+      parameters: 
+        @display("p=2848.28564159835,611.011418653738");
+    }
+    client82: StandardHost {
+        parameters:
+            @display("p=3355.98949930293,255.312236745232;i=misc/cloud_vs");
+    }
+    node82: Router {
+      parameters: 
+        @display("p=3355.98949930293,255.312236745232");
+    }
+    client83: StandardHost {
+        parameters:
+            @display("p=3111.94999213675,428.921405688084;i=misc/cloud_vs");
+    }
+    node83: Router {
+      parameters: 
+        @display("p=3111.94999213675,428.921405688084");
+    }
+    client84: StandardHost {
+        parameters:
+            @display("p=1595.24218175079,551.686593696886;i=misc/cloud_vs");
+    }
+    node84: Router {
+      parameters: 
+        @display("p=1595.24218175079,551.686593696886");
+    }
+    client85: StandardHost {
+        parameters:
+            @display("p=806.484854746629,871.54368940939;i=misc/cloud_vs");
+    }
+    node85: Router {
+      parameters: 
+        @display("p=806.484854746629,871.54368940939");
+    }
+    client86: StandardHost {
+        parameters:
+            @display("p=2988.37320002345,182.897522663623;i=misc/cloud_vs");
+    }
+    node86: Router {
+      parameters: 
+        @display("p=2988.37320002345,182.897522663623");
+    }
+    client87: StandardHost {
+        parameters:
+            @display("p=814.074009493669,592.607880273647;i=misc/cloud_vs");
+    }
+    node87: Router {
+      parameters: 
+        @display("p=814.074009493669,592.607880273647");
+    }
+    client88: StandardHost {
+        parameters:
+            @display("p=539.408678685112,226.999882520374;i=misc/cloud_vs");
+    }
+    node88: Router {
+      parameters: 
+        @display("p=539.408678685112,226.999882520374");
+    }
+    client89: StandardHost {
+        parameters:
+            @display("p=638.695392262446,683.414513653227;i=misc/cloud_vs");
+    }
+    node89: Router {
+      parameters: 
+        @display("p=638.695392262446,683.414513653227");
+    }
+    client9: StandardHost {
+        parameters:
+            @display("p=488.84141144095,280.402227427038;i=misc/cloud_vs");
+    }
+    node9: Router {
+      parameters: 
+        @display("p=488.84141144095,280.402227427038");
+    }
+    client90: StandardHost {
+        parameters:
+            @display("p=3246.40867557255,608.934358171831;i=misc/cloud_vs");
+    }
+    node90: Router {
+      parameters: 
+        @display("p=3246.40867557255,608.934358171831");
+    }
+    client91: StandardHost {
+        parameters:
+            @display("p=1179.15688821506,1041.77015950952;i=misc/cloud_vs");
+    }
+    node91: Router {
+      parameters: 
+        @display("p=1179.15688821506,1041.77015950952");
+    }
+    client92: StandardHost {
+        parameters:
+            @display("p=1376.35323793745,325.249612571895;i=misc/cloud_vs");
+    }
+    node92: Router {
+      parameters: 
+        @display("p=1376.35323793745,325.249612571895");
+    }
+    client93: StandardHost {
+        parameters:
+            @display("p=683.386625914415,250.119523314555;i=misc/cloud_vs");
+    }
+    node93: Router {
+      parameters: 
+        @display("p=683.386625914415,250.119523314555");
+    }
+    client94: StandardHost {
+        parameters:
+            @display("p=303.542843389624,566.333623078122;i=misc/cloud_vs");
+    }
+    node94: Router {
+      parameters: 
+        @display("p=303.542843389624,566.333623078122");
+    }
+    client95: StandardHost {
+        parameters:
+            @display("p=1790.29626578617,1166.45280680509;i=misc/cloud_vs");
+    }
+    node95: Router {
+      parameters: 
+        @display("p=1790.29626578617,1166.45280680509");
+    }
+    client96: StandardHost {
+        parameters:
+            @display("p=2155.75647374874,134.855737656545;i=misc/cloud_vs");
+    }
+    node96: Router {
+      parameters: 
+        @display("p=2155.75647374874,134.855737656545");
+    }
+    client97: StandardHost {
+        parameters:
+            @display("p=598.584219625417,303.855598242296;i=misc/cloud_vs");
+    }
+    node97: Router {
+      parameters: 
+        @display("p=598.584219625417,303.855598242296");
+    }
+    client98: StandardHost {
+        parameters:
+            @display("p=735.320128790289,905.908441875533;i=misc/cloud_vs");
+    }
+    node98: Router {
+      parameters: 
+        @display("p=735.320128790289,905.908441875533");
+    }
+    client99: StandardHost {
+        parameters:
+            @display("p=1090.04596586924,294.339648265086;i=misc/cloud_vs");
+    }
+    node99: Router {
+      parameters: 
+        @display("p=1090.04596586924,294.339648265086");
+    }
+  connections:
+
+    client0.pppg++ <--> C <--> node0.pppg++;
+    client1.pppg++ <--> C <--> node1.pppg++;
+    client10.pppg++ <--> C <--> node10.pppg++;
+    client100.pppg++ <--> C <--> node100.pppg++;
+    client101.pppg++ <--> C <--> node101.pppg++;
+    client102.pppg++ <--> C <--> node102.pppg++;
+    client103.pppg++ <--> C <--> node103.pppg++;
+    client104.pppg++ <--> C <--> node104.pppg++;
+    client105.pppg++ <--> C <--> node105.pppg++;
+    client106.pppg++ <--> C <--> node106.pppg++;
+    client107.pppg++ <--> C <--> node107.pppg++;
+    client108.pppg++ <--> C <--> node108.pppg++;
+    client109.pppg++ <--> C <--> node109.pppg++;
+    client11.pppg++ <--> C <--> node11.pppg++;
+    client110.pppg++ <--> C <--> node110.pppg++;
+    client111.pppg++ <--> C <--> node111.pppg++;
+    client112.pppg++ <--> C <--> node112.pppg++;
+    client113.pppg++ <--> C <--> node113.pppg++;
+    client114.pppg++ <--> C <--> node114.pppg++;
+    client115.pppg++ <--> C <--> node115.pppg++;
+    client116.pppg++ <--> C <--> node116.pppg++;
+    client117.pppg++ <--> C <--> node117.pppg++;
+    client118.pppg++ <--> C <--> node118.pppg++;
+    client119.pppg++ <--> C <--> node119.pppg++;
+    client12.pppg++ <--> C <--> node12.pppg++;
+    client120.pppg++ <--> C <--> node120.pppg++;
+    client121.pppg++ <--> C <--> node121.pppg++;
+    client122.pppg++ <--> C <--> node122.pppg++;
+    client123.pppg++ <--> C <--> node123.pppg++;
+    client124.pppg++ <--> C <--> node124.pppg++;
+    client125.pppg++ <--> C <--> node125.pppg++;
+    client126.pppg++ <--> C <--> node126.pppg++;
+    client127.pppg++ <--> C <--> node127.pppg++;
+    client128.pppg++ <--> C <--> node128.pppg++;
+    client129.pppg++ <--> C <--> node129.pppg++;
+    client13.pppg++ <--> C <--> node13.pppg++;
+    client130.pppg++ <--> C <--> node130.pppg++;
+    client131.pppg++ <--> C <--> node131.pppg++;
+    client132.pppg++ <--> C <--> node132.pppg++;
+    client133.pppg++ <--> C <--> node133.pppg++;
+    client134.pppg++ <--> C <--> node134.pppg++;
+    client135.pppg++ <--> C <--> node135.pppg++;
+    client136.pppg++ <--> C <--> node136.pppg++;
+    client137.pppg++ <--> C <--> node137.pppg++;
+    client138.pppg++ <--> C <--> node138.pppg++;
+    client139.pppg++ <--> C <--> node139.pppg++;
+    client14.pppg++ <--> C <--> node14.pppg++;
+    client140.pppg++ <--> C <--> node140.pppg++;
+    client141.pppg++ <--> C <--> node141.pppg++;
+    client142.pppg++ <--> C <--> node142.pppg++;
+    client143.pppg++ <--> C <--> node143.pppg++;
+    client144.pppg++ <--> C <--> node144.pppg++;
+    client145.pppg++ <--> C <--> node145.pppg++;
+    client146.pppg++ <--> C <--> node146.pppg++;
+    client147.pppg++ <--> C <--> node147.pppg++;
+    client148.pppg++ <--> C <--> node148.pppg++;
+    client149.pppg++ <--> C <--> node149.pppg++;
+    client15.pppg++ <--> C <--> node15.pppg++;
+    client150.pppg++ <--> C <--> node150.pppg++;
+    client151.pppg++ <--> C <--> node151.pppg++;
+    client152.pppg++ <--> C <--> node152.pppg++;
+    client153.pppg++ <--> C <--> node153.pppg++;
+    client154.pppg++ <--> C <--> node154.pppg++;
+    client155.pppg++ <--> C <--> node155.pppg++;
+    client156.pppg++ <--> C <--> node156.pppg++;
+    client157.pppg++ <--> C <--> node157.pppg++;
+    client158.pppg++ <--> C <--> node158.pppg++;
+    client159.pppg++ <--> C <--> node159.pppg++;
+    client16.pppg++ <--> C <--> node16.pppg++;
+    client160.pppg++ <--> C <--> node160.pppg++;
+    client161.pppg++ <--> C <--> node161.pppg++;
+    client162.pppg++ <--> C <--> node162.pppg++;
+    client163.pppg++ <--> C <--> node163.pppg++;
+    client164.pppg++ <--> C <--> node164.pppg++;
+    client165.pppg++ <--> C <--> node165.pppg++;
+    client166.pppg++ <--> C <--> node166.pppg++;
+    client167.pppg++ <--> C <--> node167.pppg++;
+    client168.pppg++ <--> C <--> node168.pppg++;
+    client169.pppg++ <--> C <--> node169.pppg++;
+    client17.pppg++ <--> C <--> node17.pppg++;
+    client170.pppg++ <--> C <--> node170.pppg++;
+    client171.pppg++ <--> C <--> node171.pppg++;
+    client172.pppg++ <--> C <--> node172.pppg++;
+    client173.pppg++ <--> C <--> node173.pppg++;
+    client174.pppg++ <--> C <--> node174.pppg++;
+    client175.pppg++ <--> C <--> node175.pppg++;
+    client176.pppg++ <--> C <--> node176.pppg++;
+    client177.pppg++ <--> C <--> node177.pppg++;
+    client178.pppg++ <--> C <--> node178.pppg++;
+    client179.pppg++ <--> C <--> node179.pppg++;
+    client18.pppg++ <--> C <--> node18.pppg++;
+    client180.pppg++ <--> C <--> node180.pppg++;
+    client181.pppg++ <--> C <--> node181.pppg++;
+    client182.pppg++ <--> C <--> node182.pppg++;
+    client183.pppg++ <--> C <--> node183.pppg++;
+    client184.pppg++ <--> C <--> node184.pppg++;
+    client185.pppg++ <--> C <--> node185.pppg++;
+    client186.pppg++ <--> C <--> node186.pppg++;
+    client187.pppg++ <--> C <--> node187.pppg++;
+    client188.pppg++ <--> C <--> node188.pppg++;
+    client189.pppg++ <--> C <--> node189.pppg++;
+    client19.pppg++ <--> C <--> node19.pppg++;
+    client190.pppg++ <--> C <--> node190.pppg++;
+    client191.pppg++ <--> C <--> node191.pppg++;
+    client192.pppg++ <--> C <--> node192.pppg++;
+    client193.pppg++ <--> C <--> node193.pppg++;
+    client194.pppg++ <--> C <--> node194.pppg++;
+    client195.pppg++ <--> C <--> node195.pppg++;
+    client196.pppg++ <--> C <--> node196.pppg++;
+    client197.pppg++ <--> C <--> node197.pppg++;
+    client198.pppg++ <--> C <--> node198.pppg++;
+    client199.pppg++ <--> C <--> node199.pppg++;
+    client2.pppg++ <--> C <--> node2.pppg++;
+    client20.pppg++ <--> C <--> node20.pppg++;
+    client21.pppg++ <--> C <--> node21.pppg++;
+    client22.pppg++ <--> C <--> node22.pppg++;
+    client23.pppg++ <--> C <--> node23.pppg++;
+    client24.pppg++ <--> C <--> node24.pppg++;
+    client25.pppg++ <--> C <--> node25.pppg++;
+    client26.pppg++ <--> C <--> node26.pppg++;
+    client27.pppg++ <--> C <--> node27.pppg++;
+    client28.pppg++ <--> C <--> node28.pppg++;
+    client29.pppg++ <--> C <--> node29.pppg++;
+    client3.pppg++ <--> C <--> node3.pppg++;
+    client30.pppg++ <--> C <--> node30.pppg++;
+    client31.pppg++ <--> C <--> node31.pppg++;
+    client32.pppg++ <--> C <--> node32.pppg++;
+    client33.pppg++ <--> C <--> node33.pppg++;
+    client34.pppg++ <--> C <--> node34.pppg++;
+    client35.pppg++ <--> C <--> node35.pppg++;
+    client36.pppg++ <--> C <--> node36.pppg++;
+    client37.pppg++ <--> C <--> node37.pppg++;
+    client38.pppg++ <--> C <--> node38.pppg++;
+    client39.pppg++ <--> C <--> node39.pppg++;
+    client4.pppg++ <--> C <--> node4.pppg++;
+    client40.pppg++ <--> C <--> node40.pppg++;
+    client41.pppg++ <--> C <--> node41.pppg++;
+    client42.pppg++ <--> C <--> node42.pppg++;
+    client43.pppg++ <--> C <--> node43.pppg++;
+    client44.pppg++ <--> C <--> node44.pppg++;
+    client45.pppg++ <--> C <--> node45.pppg++;
+    client46.pppg++ <--> C <--> node46.pppg++;
+    client47.pppg++ <--> C <--> node47.pppg++;
+    client48.pppg++ <--> C <--> node48.pppg++;
+    client49.pppg++ <--> C <--> node49.pppg++;
+    client5.pppg++ <--> C <--> node5.pppg++;
+    client50.pppg++ <--> C <--> node50.pppg++;
+    client51.pppg++ <--> C <--> node51.pppg++;
+    client52.pppg++ <--> C <--> node52.pppg++;
+    client53.pppg++ <--> C <--> node53.pppg++;
+    client54.pppg++ <--> C <--> node54.pppg++;
+    client55.pppg++ <--> C <--> node55.pppg++;
+    client56.pppg++ <--> C <--> node56.pppg++;
+    client57.pppg++ <--> C <--> node57.pppg++;
+    client58.pppg++ <--> C <--> node58.pppg++;
+    client59.pppg++ <--> C <--> node59.pppg++;
+    client6.pppg++ <--> C <--> node6.pppg++;
+    client60.pppg++ <--> C <--> node60.pppg++;
+    client61.pppg++ <--> C <--> node61.pppg++;
+    client62.pppg++ <--> C <--> node62.pppg++;
+    client63.pppg++ <--> C <--> node63.pppg++;
+    client64.pppg++ <--> C <--> node64.pppg++;
+    client65.pppg++ <--> C <--> node65.pppg++;
+    client66.pppg++ <--> C <--> node66.pppg++;
+    client67.pppg++ <--> C <--> node67.pppg++;
+    client68.pppg++ <--> C <--> node68.pppg++;
+    client69.pppg++ <--> C <--> node69.pppg++;
+    client7.pppg++ <--> C <--> node7.pppg++;
+    client70.pppg++ <--> C <--> node70.pppg++;
+    client71.pppg++ <--> C <--> node71.pppg++;
+    client72.pppg++ <--> C <--> node72.pppg++;
+    client73.pppg++ <--> C <--> node73.pppg++;
+    client74.pppg++ <--> C <--> node74.pppg++;
+    client75.pppg++ <--> C <--> node75.pppg++;
+    client76.pppg++ <--> C <--> node76.pppg++;
+    client77.pppg++ <--> C <--> node77.pppg++;
+    client78.pppg++ <--> C <--> node78.pppg++;
+    client79.pppg++ <--> C <--> node79.pppg++;
+    client8.pppg++ <--> C <--> node8.pppg++;
+    client80.pppg++ <--> C <--> node80.pppg++;
+    client81.pppg++ <--> C <--> node81.pppg++;
+    client82.pppg++ <--> C <--> node82.pppg++;
+    client83.pppg++ <--> C <--> node83.pppg++;
+    client84.pppg++ <--> C <--> node84.pppg++;
+    client85.pppg++ <--> C <--> node85.pppg++;
+    client86.pppg++ <--> C <--> node86.pppg++;
+    client87.pppg++ <--> C <--> node87.pppg++;
+    client88.pppg++ <--> C <--> node88.pppg++;
+    client89.pppg++ <--> C <--> node89.pppg++;
+    client9.pppg++ <--> C <--> node9.pppg++;
+    client90.pppg++ <--> C <--> node90.pppg++;
+    client91.pppg++ <--> C <--> node91.pppg++;
+    client92.pppg++ <--> C <--> node92.pppg++;
+    client93.pppg++ <--> C <--> node93.pppg++;
+    client94.pppg++ <--> C <--> node94.pppg++;
+    client95.pppg++ <--> C <--> node95.pppg++;
+    client96.pppg++ <--> C <--> node96.pppg++;
+    client97.pppg++ <--> C <--> node97.pppg++;
+    client98.pppg++ <--> C <--> node98.pppg++;
+    client99.pppg++ <--> C <--> node99.pppg++;
+
+    node0.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.888579825572968ms;  }  <--> node134.pppg++;
+    node0.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.21314802565492ms;  }  <--> node192.pppg++;
+    node0.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.87376098325306ms;  }  <--> node195.pppg++;
+    node0.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.03463194952336ms;  }  <--> node21.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.42607053899228ms;  }  <--> node10.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.83283483214167ms;  }  <--> node13.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.2543385071131ms;  }  <--> node181.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.75874558392268ms;  }  <--> node94.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 16.8290675361389ms;  }  <--> node119.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.30536455727541ms;  }  <--> node35.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 12.5694846580283ms;  }  <--> node98.pppg++;
+    node100.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.54186526992333ms;  }  <--> node113.pppg++;
+    node100.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.597634043567413ms;  }  <--> node114.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.29101251355675ms;  }  <--> node126.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.49841805894841ms;  }  <--> node159.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.41135410541608ms;  }  <--> node23.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.64100510177642ms;  }  <--> node6.pppg++;
+    node102.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.92489186842065ms;  }  <--> node10.pppg++;
+    node102.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.95149685346461ms;  }  <--> node127.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.21015558195377ms;  }  <--> node122.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.05384090318162ms;  }  <--> node29.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.55143110326532ms;  }  <--> node78.pppg++;
+    node104.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.38446786847443ms;  }  <--> node16.pppg++;
+    node104.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.48664259566769ms;  }  <--> node39.pppg++;
+    node105.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.84931926088809ms;  }  <--> node131.pppg++;
+    node105.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.14785296414128ms;  }  <--> node169.pppg++;
+    node106.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.81516516276726ms;  }  <--> node189.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.29361436289322ms;  }  <--> node113.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.765674085335563ms;  }  <--> node147.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.70400132942796ms;  }  <--> node18.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.8536321208133ms;  }  <--> node191.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.00096251337222ms;  }  <--> node99.pppg++;
+    node108.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.858566917670976ms;  }  <--> node103.pppg++;
+    node108.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.07151044598387ms;  }  <--> node48.pppg++;
+    node108.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.05255800670096ms;  }  <--> node78.pppg++;
+    node109.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.57438616419617ms;  }  <--> node112.pppg++;
+    node109.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 38.8126647735567ms;  }  <--> node6.pppg++;
+    node11.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.50765173884586ms;  }  <--> node16.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.16057502721154ms;  }  <--> node143.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.23441967889987ms;  }  <--> node154.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.6767312750729ms;  }  <--> node197.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.05688184575624ms;  }  <--> node3.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.85783204222699ms;  }  <--> node36.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.68478234267838ms;  }  <--> node46.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.95974094470732ms;  }  <--> node184.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.39336197697615ms;  }  <--> node19.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.4482103567693ms;  }  <--> node140.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.89468019980096ms;  }  <--> node28.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.20738490331906ms;  }  <--> node82.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.53233398941792ms;  }  <--> node150.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.05575030116745ms;  }  <--> node175.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.52217060944315ms;  }  <--> node93.pppg++;
+    node114.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.82263930991315ms;  }  <--> node113.pppg++;
+    node114.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.16438568829203ms;  }  <--> node169.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.32253431240374ms;  }  <--> node109.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.16335899274255ms;  }  <--> node140.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.5253603213272ms;  }  <--> node141.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 34.4419803133483ms;  }  <--> node6.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.99272351512603ms;  }  <--> node14.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.63975324871253ms;  }  <--> node151.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.29894335794377ms;  }  <--> node152.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.31031334808853ms;  }  <--> node33.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.87181956651835ms;  }  <--> node75.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.10457073356358ms;  }  <--> node95.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.76015497667869ms;  }  <--> node110.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.65778631690204ms;  }  <--> node136.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.40095531961975ms;  }  <--> node27.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.43561123000342ms;  }  <--> node62.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.29290827953611ms;  }  <--> node1.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.12136300332335ms;  }  <--> node39.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.92223132534472ms;  }  <--> node89.pppg++;
+    node119.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.09944957484694ms;  }  <--> node160.pppg++;
+    node119.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.01600027616779ms;  }  <--> node42.pppg++;
+    node119.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 9.38120215164814ms;  }  <--> node64.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.77079688301633ms;  }  <--> node111.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.55524766744516ms;  }  <--> node162.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.36359977763404ms;  }  <--> node19.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.32189646428744ms;  }  <--> node72.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.23463914382822ms;  }  <--> node84.pppg++;
+    node120.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.30840265185093ms;  }  <--> node199.pppg++;
+    node120.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.128947608387903ms;  }  <--> node54.pppg++;
+    node121.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.24383533861528ms;  }  <--> node138.pppg++;
+    node121.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.72101537746168ms;  }  <--> node59.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.47614846184309ms;  }  <--> node142.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.4064727016205ms;  }  <--> node164.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.21184970297096ms;  }  <--> node48.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.07190781238358ms;  }  <--> node75.pppg++;
+    node123.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.633703176764145ms;  }  <--> node67.pppg++;
+    node123.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.4060741318346ms;  }  <--> node98.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.15645978785625ms;  }  <--> node104.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.41225580628517ms;  }  <--> node155.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.09082099739018ms;  }  <--> node17.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.90909893178269ms;  }  <--> node196.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.80930794954667ms;  }  <--> node133.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.18137981074509ms;  }  <--> node171.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.62078758895282ms;  }  <--> node186.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.33234218128271ms;  }  <--> node23.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.86164674753188ms;  }  <--> node48.pppg++;
+    node126.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.78768060371657ms;  }  <--> node125.pppg++;
+    node127.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.97980028952923ms;  }  <--> node1.pppg++;
+    node127.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.34534868771532ms;  }  <--> node10.pppg++;
+    node127.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.92594745799559ms;  }  <--> node22.pppg++;
+    node128.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.20524887697107ms;  }  <--> node179.pppg++;
+    node128.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.85641968392332ms;  }  <--> node83.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.78709561168169ms;  }  <--> node130.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.8616535179807ms;  }  <--> node139.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.96608084876069ms;  }  <--> node31.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.25988762511186ms;  }  <--> node38.pppg++;
+    node13.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.74197681176402ms;  }  <--> node118.pppg++;
+    node13.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.499549438988711ms;  }  <--> node39.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.6522330554911ms;  }  <--> node104.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.42181434485802ms;  }  <--> node124.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.39312139187949ms;  }  <--> node31.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.67364000329236ms;  }  <--> node9.pppg++;
+    node131.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.924599906339977ms;  }  <--> node114.pppg++;
+    node131.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.72389017817757ms;  }  <--> node169.pppg++;
+    node132.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.4805133537754ms;  }  <--> node12.pppg++;
+    node132.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.19476768905098ms;  }  <--> node32.pppg++;
+    node132.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 8.24118755430176ms;  }  <--> node72.pppg++;
+    node133.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.57745196744656ms;  }  <--> node122.pppg++;
+    node133.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.92541485734441ms;  }  <--> node186.pppg++;
+    node134.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.657743339969ms;  }  <--> node41.pppg++;
+    node134.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.335114040240284ms;  }  <--> node60.pppg++;
+    node135.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.630213188473897ms;  }  <--> node15.pppg++;
+    node135.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.70903983801502ms;  }  <--> node57.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.58390473778887ms;  }  <--> node153.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.20449740144959ms;  }  <--> node183.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.37428065822167ms;  }  <--> node3.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.85786863335364ms;  }  <--> node77.pppg++;
+    node137.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.05479628741639ms;  }  <--> node157.pppg++;
+    node137.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.62728725121459ms;  }  <--> node194.pppg++;
+    node137.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.88269890414463ms;  }  <--> node72.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.08482819167853ms;  }  <--> node168.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.8123360917476ms;  }  <--> node176.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.8244935975153ms;  }  <--> node26.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.89925751916503ms;  }  <--> node92.pppg++;
+    node139.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.37087432612648ms;  }  <--> node167.pppg++;
+    node139.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.72771823486812ms;  }  <--> node38.pppg++;
+    node14.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.23834074208886ms;  }  <--> node144.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.1228742001057ms;  }  <--> node141.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.63270822162309ms;  }  <--> node149.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.84588724689264ms;  }  <--> node172.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.12938830816069ms;  }  <--> node82.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.32853551578982ms;  }  <--> node90.pppg++;
+    node141.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.689992057660579ms;  }  <--> node109.pppg++;
+    node141.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.897755349442053ms;  }  <--> node112.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.6897713993841ms;  }  <--> node164.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.20612428418497ms;  }  <--> node34.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.28062916270257ms;  }  <--> node4.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.62410179200747ms;  }  <--> node49.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.26849372636276ms;  }  <--> node65.pppg++;
+    node143.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.66733298364646ms;  }  <--> node36.pppg++;
+    node143.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.1252044312561ms;  }  <--> node81.pppg++;
+    node144.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.57298469689654ms;  }  <--> node116.pppg++;
+    node144.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 18.9875785151801ms;  }  <--> node64.pppg++;
+    node145.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.53400555368651ms;  }  <--> node117.pppg++;
+    node145.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.1043690014699ms;  }  <--> node187.pppg++;
+    node145.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.00659548350493ms;  }  <--> node78.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.96903479660552ms;  }  <--> node174.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.80034320812625ms;  }  <--> node191.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.15440078172299ms;  }  <--> node87.pppg++;
+    node147.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.59521101229585ms;  }  <--> node113.pppg++;
+    node148.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.24075482121861ms;  }  <--> node159.pppg++;
+    node148.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.89646386829273ms;  }  <--> node40.pppg++;
+    node149.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.76818209355178ms;  }  <--> node172.pppg++;
+    node149.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.296030765878539ms;  }  <--> node182.pppg++;
+    node149.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.705903205024505ms;  }  <--> node69.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.79480136272883ms;  }  <--> node187.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.01728027124756ms;  }  <--> node195.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.176981220844ms;  }  <--> node57.pppg++;
+    node150.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.11642866144421ms;  }  <--> node105.pppg++;
+    node150.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.09336650162959ms;  }  <--> node114.pppg++;
+    node150.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.88660668027065ms;  }  <--> node131.pppg++;
+    node150.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.39341570665402ms;  }  <--> node28.pppg++;
+    node150.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.82435348502888ms;  }  <--> node63.pppg++;
+    node151.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.18754980841106ms;  }  <--> node14.pppg++;
+    node151.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.86458673274846ms;  }  <--> node198.pppg++;
+    node151.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.15437055477675ms;  }  <--> node79.pppg++;
+    node152.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.09734569901628ms;  }  <--> node101.pppg++;
+    node152.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.29667850544701ms;  }  <--> node126.pppg++;
+    node152.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 10.4354944364078ms;  }  <--> node144.pppg++;
+    node152.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.6502305753522ms;  }  <--> node186.pppg++;
+    node152.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.83423315648319ms;  }  <--> node6.pppg++;
+    node152.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.8665106280078ms;  }  <--> node75.pppg++;
+    node153.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.13295212625535ms;  }  <--> node173.pppg++;
+    node153.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.14124584103838ms;  }  <--> node180.pppg++;
+    node153.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.70803320443464ms;  }  <--> node36.pppg++;
+    node153.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.63348742182952ms;  }  <--> node68.pppg++;
+    node154.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.11457095598683ms;  }  <--> node143.pppg++;
+    node154.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.56291557711897ms;  }  <--> node179.pppg++;
+    node154.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.6517771981997ms;  }  <--> node83.pppg++;
+    node155.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.959355714464172ms;  }  <--> node104.pppg++;
+    node155.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.94022253780541ms;  }  <--> node16.pppg++;
+    node155.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.17966208790104ms;  }  <--> node165.pppg++;
+    node156.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.28456391001597ms;  }  <--> node137.pppg++;
+    node156.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.4249694597804ms;  }  <--> node91.pppg++;
+    node157.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.89172583003514ms;  }  <--> node156.pppg++;
+    node157.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.5484595180858ms;  }  <--> node184.pppg++;
+    node157.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.5991025607075ms;  }  <--> node190.pppg++;
+    node157.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.88180201427455ms;  }  <--> node91.pppg++;
+    node158.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.29688013323343ms;  }  <--> node114.pppg++;
+    node158.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.79495305587496ms;  }  <--> node121.pppg++;
+    node158.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.36790391418064ms;  }  <--> node176.pppg++;
+    node158.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.41068658292505ms;  }  <--> node84.pppg++;
+    node159.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.28179575514659ms;  }  <--> node24.pppg++;
+    node159.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.25405310504289ms;  }  <--> node40.pppg++;
+    node16.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.01703926505375ms;  }  <--> node73.pppg++;
+    node16.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.70069113291115ms;  }  <--> node87.pppg++;
+    node16.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.32244852118026ms;  }  <--> node89.pppg++;
+    node160.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.34442128559321ms;  }  <--> node156.pppg++;
+    node160.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.34856869599482ms;  }  <--> node42.pppg++;
+    node160.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.5809590775666ms;  }  <--> node64.pppg++;
+    node160.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.03168293339296ms;  }  <--> node91.pppg++;
+    node161.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.7747007167721ms;  }  <--> node136.pppg++;
+    node161.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.43218351534519ms;  }  <--> node25.pppg++;
+    node161.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.41952088602703ms;  }  <--> node40.pppg++;
+    node162.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.56975708365337ms;  }  <--> node120.pppg++;
+    node162.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.638737747950305ms;  }  <--> node189.pppg++;
+    node162.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.55076982174115ms;  }  <--> node54.pppg++;
+    node163.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.34641381672282ms;  }  <--> node105.pppg++;
+    node163.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.330166502036ms;  }  <--> node134.pppg++;
+    node163.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.10117262626794ms;  }  <--> node41.pppg++;
+    node163.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.54035165829808ms;  }  <--> node96.pppg++;
+    node164.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.83832625705069ms;  }  <--> node103.pppg++;
+    node164.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.87687051647758ms;  }  <--> node34.pppg++;
+    node165.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.5034738271428ms;  }  <--> node124.pppg++;
+    node165.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.05602662504457ms;  }  <--> node146.pppg++;
+    node165.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.28909882262002ms;  }  <--> node174.pppg++;
+    node165.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.76184277120457ms;  }  <--> node87.pppg++;
+    node166.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.97491092488789ms;  }  <--> node30.pppg++;
+    node166.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.96669024538462ms;  }  <--> node52.pppg++;
+    node167.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.89732697001723ms;  }  <--> node22.pppg++;
+    node167.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.32869330957708ms;  }  <--> node55.pppg++;
+    node167.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.83044225648229ms;  }  <--> node88.pppg++;
+    node168.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.11128580758815ms;  }  <--> node18.pppg++;
+    node168.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.56061639962823ms;  }  <--> node32.pppg++;
+    node168.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.95793444132151ms;  }  <--> node92.pppg++;
+    node169.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.00926064168828ms;  }  <--> node134.pppg++;
+    node169.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.72191778189939ms;  }  <--> node163.pppg++;
+    node17.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.78462206823868ms;  }  <--> node130.pppg++;
+    node170.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.59931140113384ms;  }  <--> node163.pppg++;
+    node170.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.90463383124043ms;  }  <--> node61.pppg++;
+    node170.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.72641153258117ms;  }  <--> node62.pppg++;
+    node171.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.539433692122423ms;  }  <--> node101.pppg++;
+    node171.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.8742342450181ms;  }  <--> node126.pppg++;
+    node171.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.08927904583888ms;  }  <--> node23.pppg++;
+    node172.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.73873050587543ms;  }  <--> node128.pppg++;
+    node172.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.6011953452776ms;  }  <--> node44.pppg++;
+    node172.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.17236906825227ms;  }  <--> node69.pppg++;
+    node172.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.52459022114891ms;  }  <--> node90.pppg++;
+    node173.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.86603447148637ms;  }  <--> node136.pppg++;
+    node173.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.43706652207652ms;  }  <--> node161.pppg++;
+    node173.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.708443821820576ms;  }  <--> node183.pppg++;
+    node173.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.06568458718335ms;  }  <--> node43.pppg++;
+    node174.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.78866748197325ms;  }  <--> node191.pppg++;
+    node174.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.685329521603885ms;  }  <--> node93.pppg++;
+    node175.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.93663440875501ms;  }  <--> node147.pppg++;
+    node175.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.21069047884999ms;  }  <--> node59.pppg++;
+    node175.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.30803535269553ms;  }  <--> node92.pppg++;
+    node176.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.55250933668757ms;  }  <--> node12.pppg++;
+    node176.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.3449489542584ms;  }  <--> node177.pppg++;
+    node176.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.86120644349139ms;  }  <--> node26.pppg++;
+    node176.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.07356048117306ms;  }  <--> node84.pppg++;
+    node177.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.63411914836667ms;  }  <--> node12.pppg++;
+    node177.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.80535495359596ms;  }  <--> node132.pppg++;
+    node177.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.183405759407ms;  }  <--> node138.pppg++;
+    node178.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.23878492901881ms;  }  <--> node167.pppg++;
+    node178.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.127641079701926ms;  }  <--> node55.pppg++;
+    node179.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.59585484770033ms;  }  <--> node197.pppg++;
+    node179.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.07122711409869ms;  }  <--> node83.pppg++;
+    node179.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.9123662911067ms;  }  <--> node86.pppg++;
+    node18.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.24038347682523ms;  }  <--> node147.pppg++;
+    node18.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.30013992021858ms;  }  <--> node45.pppg++;
+    node18.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.59163972888166ms;  }  <--> node74.pppg++;
+    node18.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.86674530376102ms;  }  <--> node99.pppg++;
+    node180.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.30148758680794ms;  }  <--> node136.pppg++;
+    node180.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.37001862481538ms;  }  <--> node3.pppg++;
+    node181.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.23986197715043ms;  }  <--> node10.pppg++;
+    node181.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.35033422743895ms;  }  <--> node118.pppg++;
+    node181.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.45202818571096ms;  }  <--> node123.pppg++;
+    node181.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.28249276099093ms;  }  <--> node67.pppg++;
+    node182.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.53551721342326ms;  }  <--> node44.pppg++;
+    node182.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.868312099950811ms;  }  <--> node69.pppg++;
+    node183.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.71286778315237ms;  }  <--> node161.pppg++;
+    node184.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 10.9286918578134ms;  }  <--> node14.pppg++;
+    node184.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 14.7770780325507ms;  }  <--> node144.pppg++;
+    node184.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 8.18586546978596ms;  }  <--> node194.pppg++;
+    node184.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.53862214913513ms;  }  <--> node50.pppg++;
+    node185.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.38767436935081ms;  }  <--> node166.pppg++;
+    node185.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.77859519417096ms;  }  <--> node42.pppg++;
+    node185.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.64278078323316ms;  }  <--> node52.pppg++;
+    node185.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.41608969691263ms;  }  <--> node85.pppg++;
+    node186.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.577338983372296ms;  }  <--> node126.pppg++;
+    node186.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.57362276892388ms;  }  <--> node75.pppg++;
+    node187.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.8741427225549ms;  }  <--> node27.pppg++;
+    node187.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.49586816307243ms;  }  <--> node29.pppg++;
+    node188.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.1197465878562ms;  }  <--> node156.pppg++;
+    node188.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.0073780613852ms;  }  <--> node160.pppg++;
+    node188.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.34284436253847ms;  }  <--> node71.pppg++;
+    node189.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.497071112766ms;  }  <--> node47.pppg++;
+    node189.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.34489081834986ms;  }  <--> node5.pppg++;
+    node189.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.46534972553482ms;  }  <--> node84.pppg++;
+    node19.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.8595431912702ms;  }  <--> node199.pppg++;
+    node19.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.05404679619585ms;  }  <--> node2.pppg++;
+    node190.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.1489425449714ms;  }  <--> node184.pppg++;
+    node191.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.88199834026154ms;  }  <--> node74.pppg++;
+    node192.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.34815204647189ms;  }  <--> node106.pppg++;
+    node192.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.6931847363836ms;  }  <--> node195.pppg++;
+    node192.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.42608876346659ms;  }  <--> node5.pppg++;
+    node193.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.55524154307535ms;  }  <--> node0.pppg++;
+    node193.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.83579732180162ms;  }  <--> node106.pppg++;
+    node193.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 8.55741917242367ms;  }  <--> node114.pppg++;
+    node193.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.57573568828122ms;  }  <--> node158.pppg++;
+    node193.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.99709105441652ms;  }  <--> node169.pppg++;
+    node193.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.402431039123ms;  }  <--> node192.pppg++;
+    node194.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.81956420512971ms;  }  <--> node111.pppg++;
+    node194.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.07617653961012ms;  }  <--> node157.pppg++;
+    node195.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.982238957404908ms;  }  <--> node135.pppg++;
+    node195.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.52135986906249ms;  }  <--> node21.pppg++;
+    node195.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.05513332976441ms;  }  <--> node56.pppg++;
+    node195.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.22331216038892ms;  }  <--> node58.pppg++;
+    node196.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.16306932678045ms;  }  <--> node165.pppg++;
+    node196.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.48686228409373ms;  }  <--> node174.pppg++;
+    node196.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.636152700005512ms;  }  <--> node97.pppg++;
+    node197.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.30273774662877ms;  }  <--> node154.pppg++;
+    node197.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.48935363444801ms;  }  <--> node28.pppg++;
+    node197.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.75720209920853ms;  }  <--> node46.pppg++;
+    node198.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.4161882524895ms;  }  <--> node14.pppg++;
+    node198.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 8.65580255695443ms;  }  <--> node184.pppg++;
+    node199.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.38701915588023ms;  }  <--> node12.pppg++;
+    node199.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.45403047594653ms;  }  <--> node162.pppg++;
+    node199.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.43594178802684ms;  }  <--> node76.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.79906060102424ms;  }  <--> node111.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.25083139057611ms;  }  <--> node151.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.80158425176456ms;  }  <--> node33.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.494766831078301ms;  }  <--> node50.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.1824382378275ms;  }  <--> node95.pppg++;
+    node20.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.80295464748406ms;  }  <--> node150.pppg++;
+    node20.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.24274444986161ms;  }  <--> node170.pppg++;
+    node20.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.85167481061241ms;  }  <--> node46.pppg++;
+    node20.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.15630890197475ms;  }  <--> node96.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.39613829985566ms;  }  <--> node134.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.18960764834342ms;  }  <--> node15.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.47815129885982ms;  }  <--> node27.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.77614710488421ms;  }  <--> node41.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.46987179562187ms;  }  <--> node62.pppg++;
+    node22.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.72278369049021ms;  }  <--> node102.pppg++;
+    node22.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.55055816593311ms;  }  <--> node55.pppg++;
+    node22.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.08698264476534ms;  }  <--> node94.pppg++;
+    node23.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.29079892281016ms;  }  <--> node108.pppg++;
+    node23.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.70381219182281ms;  }  <--> node159.pppg++;
+    node23.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.61448169962811ms;  }  <--> node40.pppg++;
+    node23.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.74126853748211ms;  }  <--> node48.pppg++;
+    node24.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.83528345194255ms;  }  <--> node101.pppg++;
+    node24.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.71263649787297ms;  }  <--> node148.pppg++;
+    node24.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.22297304238612ms;  }  <--> node68.pppg++;
+    node25.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.26290620775333ms;  }  <--> node148.pppg++;
+    node25.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.84235794542379ms;  }  <--> node24.pppg++;
+    node25.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.32665056814914ms;  }  <--> node40.pppg++;
+    node26.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.51002737591914ms;  }  <--> node121.pppg++;
+    node26.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.5084692661049ms;  }  <--> node158.pppg++;
+    node27.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.04918536719109ms;  }  <--> node145.pppg++;
+    node27.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.59203335575996ms;  }  <--> node15.pppg++;
+    node27.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.82629523632696ms;  }  <--> node62.pppg++;
+    node28.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.83151823777107ms;  }  <--> node63.pppg++;
+    node28.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.32022111433915ms;  }  <--> node82.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.42003522746134ms;  }  <--> node145.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.64595216944376ms;  }  <--> node164.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.99646272237968ms;  }  <--> node56.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.6881221392687ms;  }  <--> node78.pppg++;
+    node3.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.50878403677342ms;  }  <--> node117.pppg++;
+    node3.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.52489276488285ms;  }  <--> node7.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.38340024740771ms;  }  <--> node185.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.82616498231081ms;  }  <--> node37.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.37018965629575ms;  }  <--> node45.pppg++;
+    node31.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.22633959681056ms;  }  <--> node38.pppg++;
+    node31.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.78359206842007ms;  }  <--> node53.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.05794980982215ms;  }  <--> node138.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.28942146981712ms;  }  <--> node177.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.1721098105557ms;  }  <--> node30.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.43194927651393ms;  }  <--> node45.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.99072656583144ms;  }  <--> node70.pppg++;
+    node33.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.21759535286601ms;  }  <--> node19.pppg++;
+    node33.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.56002258496216ms;  }  <--> node95.pppg++;
+    node34.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.8806711835232ms;  }  <--> node29.pppg++;
+    node34.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.0901054204483208ms;  }  <--> node4.pppg++;
+    node35.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.38976614236741ms;  }  <--> node102.pppg++;
+    node35.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.4079031281322ms;  }  <--> node178.pppg++;
+    node35.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.33858049985979ms;  }  <--> node22.pppg++;
+    node36.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.31866490674114ms;  }  <--> node180.pppg++;
+    node36.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.21719278824038ms;  }  <--> node8.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.36794900363828ms;  }  <--> node137.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.89046356130317ms;  }  <--> node70.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.97273576368764ms;  }  <--> node71.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.03869474861153ms;  }  <--> node72.pppg++;
+    node38.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.4613131153528ms;  }  <--> node167.pppg++;
+    node38.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.09193617756725ms;  }  <--> node53.pppg++;
+    node38.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.27987753846905ms;  }  <--> node94.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.16169437718926ms;  }  <--> node130.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.15410976642097ms;  }  <--> node31.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.57446738238993ms;  }  <--> node53.pppg++;
+    node4.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.84262979394735ms;  }  <--> node29.pppg++;
+    node4.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.93844592020738ms;  }  <--> node56.pppg++;
+    node40.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.48653276437405ms;  }  <--> node77.pppg++;
+    node40.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.336276828090686ms;  }  <--> node78.pppg++;
+    node41.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.37461956615792ms;  }  <--> node170.pppg++;
+    node42.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.00447466047963ms;  }  <--> node188.pppg++;
+    node43.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.62062674233079ms;  }  <--> node153.pppg++;
+    node43.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.54931963151091ms;  }  <--> node161.pppg++;
+    node43.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.68367354296625ms;  }  <--> node25.pppg++;
+    node44.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.18192173125134ms;  }  <--> node128.pppg++;
+    node44.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.36694521922155ms;  }  <--> node28.pppg++;
+    node45.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.03678051387782ms;  }  <--> node166.pppg++;
+    node45.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.46811829407161ms;  }  <--> node168.pppg++;
+    node45.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.58972824809875ms;  }  <--> node74.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.29321707025706ms;  }  <--> node170.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.89357749246828ms;  }  <--> node63.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.55563422120077ms;  }  <--> node106.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.17027396380779ms;  }  <--> node158.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.40500975640741ms;  }  <--> node193.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.68260285292133ms;  }  <--> node84.pppg++;
+    node48.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.19092393587947ms;  }  <--> node103.pppg++;
+    node48.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.705826980229253ms;  }  <--> node133.pppg++;
+    node49.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.56110570693142ms;  }  <--> node33.pppg++;
+    node49.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.31620879430491ms;  }  <--> node65.pppg++;
+    node49.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.02111727571669ms;  }  <--> node75.pppg++;
+    node49.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.99673875491374ms;  }  <--> node76.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.17821795269002ms;  }  <--> node106.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.57120492578182ms;  }  <--> node120.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.12413603945289ms;  }  <--> node162.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.44636235476316ms;  }  <--> node58.pppg++;
+    node50.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.81265298128635ms;  }  <--> node111.pppg++;
+    node50.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.28311104010221ms;  }  <--> node198.pppg++;
+    node51.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.628719856443383ms;  }  <--> node81.pppg++;
+    node52.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.20002274219158ms;  }  <--> node123.pppg++;
+    node52.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.37481725572185ms;  }  <--> node87.pppg++;
+    node53.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.30000299915107ms;  }  <--> node1.pppg++;
+    node53.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.45316785108132ms;  }  <--> node13.pppg++;
+    node54.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.20869203626971ms;  }  <--> node199.pppg++;
+    node55.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.28858403859369ms;  }  <--> node35.pppg++;
+    node56.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.28742908254941ms;  }  <--> node135.pppg++;
+    node56.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.61254936039297ms;  }  <--> node58.pppg++;
+    node57.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.49881199775875ms;  }  <--> node187.pppg++;
+    node57.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.93861844886453ms;  }  <--> node29.pppg++;
+    node57.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.890646447844903ms;  }  <--> node56.pppg++;
+    node58.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.63549918724391ms;  }  <--> node192.pppg++;
+    node58.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.52289093658431ms;  }  <--> node49.pppg++;
+    node58.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.01438962350689ms;  }  <--> node65.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.57553207517658ms;  }  <--> node100.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.59886651595306ms;  }  <--> node113.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.84665882155552ms;  }  <--> node114.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.62529096052278ms;  }  <--> node158.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.23720904993311ms;  }  <--> node92.pppg++;
+    node6.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 13.6339395254341ms;  }  <--> node144.pppg++;
+    node6.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 8.30229791696945ms;  }  <--> node24.pppg++;
+    node6.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 13.4915954574629ms;  }  <--> node68.pppg++;
+    node60.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.632355417852207ms;  }  <--> node0.pppg++;
+    node60.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.20555878953141ms;  }  <--> node169.pppg++;
+    node60.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.01878404639866ms;  }  <--> node193.pppg++;
+    node61.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.91016907698494ms;  }  <--> node110.pppg++;
+    node61.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.884824006441913ms;  }  <--> node46.pppg++;
+    node61.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.53495134971925ms;  }  <--> node62.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.95293220648596ms;  }  <--> node110.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.48271146694602ms;  }  <--> node41.pppg++;
+    node63.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.02013876471298ms;  }  <--> node197.pppg++;
+    node63.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.399381223053487ms;  }  <--> node20.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 26.0139766751445ms;  }  <--> node10.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.37303080025749ms;  }  <--> node184.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.31583257130856ms;  }  <--> node190.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.66552737512574ms;  }  <--> node91.pppg++;
+    node65.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.21710827677219ms;  }  <--> node4.pppg++;
+    node65.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.50520229853242ms;  }  <--> node56.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.72225505592446ms;  }  <--> node51.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.69532828683364ms;  }  <--> node8.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.60145803257747ms;  }  <--> node80.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.82481936366149ms;  }  <--> node90.pppg++;
+    node67.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.52890498544356ms;  }  <--> node11.pppg++;
+    node67.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.46925608936896ms;  }  <--> node89.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.4722049105964ms;  }  <--> node25.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.46938518145569ms;  }  <--> node43.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 12.8660041930289ms;  }  <--> node66.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 9.41551355116282ms;  }  <--> node8.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 16.6461947914275ms;  }  <--> node90.pppg++;
+    node69.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.7011248343805ms;  }  <--> node44.pppg++;
+    node7.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.68668936545061ms;  }  <--> node110.pppg++;
+    node7.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.93498022506271ms;  }  <--> node180.pppg++;
+    node7.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.86019985797258ms;  }  <--> node36.pppg++;
+    node70.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.19411327955482ms;  }  <--> node132.pppg++;
+    node70.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.56503159456211ms;  }  <--> node30.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.23785981208448ms;  }  <--> node137.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.38909857518565ms;  }  <--> node156.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.71453390571916ms;  }  <--> node185.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.26791856350787ms;  }  <--> node30.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.68123718652741ms;  }  <--> node42.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.02220893930318ms;  }  <--> node111.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.74623964903113ms;  }  <--> node194.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.58444988087505ms;  }  <--> node70.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.10930127923783ms;  }  <--> node11.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.90383633098791ms;  }  <--> node123.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.48966779652657ms;  }  <--> node52.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.47432866272819ms;  }  <--> node67.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.82312701373286ms;  }  <--> node146.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.95267747700614ms;  }  <--> node166.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.32480587850856ms;  }  <--> node87.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.76673892440018ms;  }  <--> node99.pppg++;
+    node75.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.808150788841019ms;  }  <--> node133.pppg++;
+    node75.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.01847293193443ms;  }  <--> node142.pppg++;
+    node75.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.93453673997355ms;  }  <--> node33.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.52953530253112ms;  }  <--> node120.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.11695380173415ms;  }  <--> node19.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.3517191331467ms;  }  <--> node33.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.06269104000215ms;  }  <--> node5.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.20993905114664ms;  }  <--> node58.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.41080307078764ms;  }  <--> node117.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.37784424967862ms;  }  <--> node145.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.35979668464954ms;  }  <--> node161.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.49452986397633ms;  }  <--> node78.pppg++;
+    node78.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.57312306707995ms;  }  <--> node23.pppg++;
+    node79.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.2033714139587ms;  }  <--> node198.pppg++;
+    node79.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.427584554046271ms;  }  <--> node2.pppg++;
+    node79.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.137434664415196ms;  }  <--> node50.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.79513560015039ms;  }  <--> node143.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.71938672568157ms;  }  <--> node153.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.19824498988646ms;  }  <--> node81.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.804676658261912ms;  }  <--> node143.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.44555552045992ms;  }  <--> node154.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.23665897991689ms;  }  <--> node51.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.28951079365507ms;  }  <--> node83.pppg++;
+    node81.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.15625787438167ms;  }  <--> node66.pppg++;
+    node81.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.4554575559734ms;  }  <--> node80.pppg++;
+    node82.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.743148304493222ms;  }  <--> node149.pppg++;
+    node82.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.544391051026298ms;  }  <--> node182.pppg++;
+    node82.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.67448358422374ms;  }  <--> node44.pppg++;
+    node83.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.06500213201734ms;  }  <--> node172.pppg++;
+    node83.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.37722740940601ms;  }  <--> node66.pppg++;
+    node84.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.92894580768754ms;  }  <--> node162.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.28150096715286ms;  }  <--> node119.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.09093905956043ms;  }  <--> node123.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.65096492724282ms;  }  <--> node42.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.3688781599201ms;  }  <--> node52.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.09001590527337ms;  }  <--> node128.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.22171582366727ms;  }  <--> node197.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.61052206963668ms;  }  <--> node28.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.35997211250458ms;  }  <--> node44.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.91782151886817ms;  }  <--> node155.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.49514372976116ms;  }  <--> node166.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.60418683683378ms;  }  <--> node73.pppg++;
+    node88.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 8.0063070509201ms;  }  <--> node113.pppg++;
+    node88.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.36309981694174ms;  }  <--> node17.pppg++;
+    node88.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.54509901612876ms;  }  <--> node9.pppg++;
+    node88.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.18411198529042ms;  }  <--> node97.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.03544260110898ms;  }  <--> node104.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.00196525556705ms;  }  <--> node11.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.60719522737918ms;  }  <--> node181.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.51080682519511ms;  }  <--> node39.pppg++;
+    node9.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.07914599205082ms;  }  <--> node129.pppg++;
+    node9.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.68972435334115ms;  }  <--> node139.pppg++;
+    node9.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 6.54896821200077ms;  }  <--> node167.pppg++;
+    node9.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.988171266302812ms;  }  <--> node17.pppg++;
+    node90.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.37626443712998ms;  }  <--> node115.pppg++;
+    node90.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 30.1067822711652ms;  }  <--> node6.pppg++;
+    node90.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.33845296877923ms;  }  <--> node83.pppg++;
+    node91.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.59951194557059ms;  }  <--> node190.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 2.20799301081752ms;  }  <--> node121.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.73493287843545ms;  }  <--> node147.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.04680640248513ms;  }  <--> node18.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.58601265962453ms;  }  <--> node107.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.30827480544377ms;  }  <--> node191.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.8481581520663ms;  }  <--> node196.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.57360913130267ms;  }  <--> node88.pppg++;
+    node94.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 5.7495930434101ms;  }  <--> node127.pppg++;
+    node94.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.51295795990586ms;  }  <--> node167.pppg++;
+    node94.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.201596670584ms;  }  <--> node53.pppg++;
+    node95.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.72424439086587ms;  }  <--> node151.pppg++;
+    node96.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.75435408870673ms;  }  <--> node105.pppg++;
+    node96.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.67594714104326ms;  }  <--> node150.pppg++;
+    node96.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.22510563727144ms;  }  <--> node170.pppg++;
+    node97.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 3.19332069215669ms;  }  <--> node124.pppg++;
+    node97.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 0.898934756234249ms;  }  <--> node17.pppg++;
+    node97.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.72829991489675ms;  }  <--> node93.pppg++;
+    node98.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 4.52782310003854ms;  }  <--> node119.pppg++;
+    node98.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 7.67293124201558ms;  }  <--> node181.pppg++;
+    node98.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.82725415855207ms;  }  <--> node85.pppg++;
+    node99.pppg++ <-->  CTM {  datarate = 2400000000bps; delay = 1.48586534123801ms;  }  <--> node191.pppg++;
+}
+
diff --git a/examples/configurator/routers200/routers200.ned.ini b/examples/configurator/routers200/routers200.ned.ini
new file mode 100755
index 000000000..094538d1d
--- /dev/null
+++ b/examples/configurator/routers200/routers200.ned.ini
@@ -0,0 +1,8 @@
+[General]
+network = routers200
+sim-time-limit = 10s
+#total-stack = 64MiB
+
+# ip config
+#*.configurator.dumpConfig = "ipv4config.xxx"
+#*.configurator.dumpTopology = true
diff --git a/examples/spring/ATT/ATT.ned b/examples/spring/ATT/ATT.ned
new file mode 100644
index 000000000..0d80a8d2d
--- /dev/null
+++ b/examples/spring/ATT/ATT.ned
@@ -0,0 +1,295 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.ATT;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network ATT
+{
+    @display("bgi=maps/usa,s;bgb=1444.3561,948.276");
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 900kbps;
+            delay = 5us;
+        }
+
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=59.024002,820.624;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        R1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=165.648,95.2;is=vs");
+            gates:
+                pppg[];
+        }
+        R2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=100.912,167.552;is=vs");
+            gates:
+                pppg[];
+        }
+        R3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=59.024002,428.4;is=vs");
+            gates:
+                pppg[];
+        }
+        R4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=137.088,323.68;is=vs");
+            gates:
+                pppg[];
+        }
+        R5: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=129.472,514.08;is=vs");
+            gates:
+                pppg[];
+        }
+        R6: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=194.20801,609.28;is=vs");
+            gates:
+                pppg[];
+        }
+        R7: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=338.912,344.624;is=vs");
+            gates:
+                pppg[];
+        }
+        R8: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=310.352,630.224;is=vs");
+            gates:
+                pppg[];
+        }
+        R9: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=550.256,396.032;is=vs");
+            gates:
+                pppg[];
+        }
+        R10: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=734.94403,428.4;is=vs");
+            gates:
+                pppg[];
+        }
+        R11: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=634.032,645.456;is=vs");
+            gates:
+                pppg[];
+        }
+        R12: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=662.592,820.624;is=vs");
+            gates:
+                pppg[];
+        }
+        R13: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=915.824,323.68;is=vs");
+            gates:
+                pppg[];
+        }
+        R14: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=862.512,460.768;is=vs");
+            gates:
+                pppg[];
+        }
+        R15: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=763.504,776.83203;is=vs");
+            gates:
+                pppg[];
+        }
+        R16: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=1140.496,323.68;is=vs");
+            gates:
+                pppg[];
+        }
+        R17: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=1014.83203,514.08;is=vs");
+            gates:
+                pppg[];
+        }
+        R18: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=944.38403,717.808;is=vs");
+            gates:
+                pppg[];
+        }
+        R19: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=1336.608,213.248;is=vs");
+            gates:
+                pppg[];
+        }
+        R20: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=1290.912,302.736;is=vs");
+            gates:
+                pppg[];
+        }
+        R21: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=1241.408,396.032;is=vs");
+            gates:
+                pppg[];
+        }
+        R22: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p=1241.408,481.712;is=vs");
+            gates:
+                pppg[];
+        }
+        R23: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p=1241.408,565.488;is=vs");
+            gates:
+                pppg[];
+        }
+        R24: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p=1064.336,609.28;is=vs");
+            gates:
+                pppg[];
+        }
+        R25: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 25;
+                @display("p=1184.288,820.624;is=vs");
+            gates:
+                pppg[];
+        }
+
+
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=59.024002,742.56;is=vs");
+            gates:
+                pppg[];
+        }
+
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=59.024002,908.208;is=vs;i=block/control");
+        }
+    connections:
+
+        R1.pppg++ <--> C <--> R2.pppg++;
+        R1.pppg++ <--> C <--> R3.pppg++;
+        R1.pppg++ <--> C <--> R13.pppg++;
+        R2.pppg++ <--> C <--> R3.pppg++;
+        R3.pppg++ <--> C <--> R4.pppg++;
+        R3.pppg++ <--> C <--> R5.pppg++;
+        R3.pppg++ <--> C <--> R7.pppg++;
+        R3.pppg++ <--> C <--> R9.pppg++;
+        R3.pppg++ <--> C <--> R10.pppg++;
+        R3.pppg++ <--> C <--> R11.pppg++;
+        R3.pppg++ <--> C <--> R13.pppg++;
+        R4.pppg++ <--> C <--> R7.pppg++;
+        R5.pppg++ <--> C <--> R6.pppg++;
+        R5.pppg++ <--> C <--> R7.pppg++;
+        R5.pppg++ <--> C <--> R8.pppg++;
+        R5.pppg++ <--> C <--> R11.pppg++;
+        R5.pppg++ <--> C <--> R14.pppg++;
+        R6.pppg++ <--> C <--> R8.pppg++;
+        R7.pppg++ <--> C <--> R9.pppg++;
+        R7.pppg++ <--> C <--> R13.pppg++;
+        R8.pppg++ <--> C <--> R12.pppg++;
+        R9.pppg++ <--> C <--> R10.pppg++;
+        R9.pppg++ <--> C <--> R11.pppg++;
+        R9.pppg++ <--> C <--> R13.pppg++;
+        R10.pppg++ <--> C <--> R11.pppg++;
+        R10.pppg++ <--> C <--> R13.pppg++;
+        R10.pppg++ <--> C <--> R14.pppg++;
+        R11.pppg++ <--> C <--> R12.pppg++;
+        R11.pppg++ <--> C <--> R14.pppg++;
+        R11.pppg++ <--> C <--> R15.pppg++;
+        R11.pppg++ <--> C <--> R17.pppg++;
+        R11.pppg++ <--> C <--> R18.pppg++;
+        R11.pppg++ <--> C <--> R24.pppg++;
+        R12.pppg++ <--> C <--> R15.pppg++;
+        R13.pppg++ <--> C <--> R14.pppg++;
+        R13.pppg++ <--> C <--> R16.pppg++;
+        R13.pppg++ <--> C <--> R21.pppg++;
+        R14.pppg++ <--> C <--> R16.pppg++;
+        R14.pppg++ <--> C <--> R17.pppg++;
+        R14.pppg++ <--> C <--> R24.pppg++;
+        R15.pppg++ <--> C <--> R18.pppg++;
+        R15.pppg++ <--> C <--> R25.pppg++;
+        R16.pppg++ <--> C <--> R17.pppg++;
+        R16.pppg++ <--> C <--> R20.pppg++;
+        R16.pppg++ <--> C <--> R21.pppg++;
+        R17.pppg++ <--> C <--> R24.pppg++;
+        R18.pppg++ <--> C <--> R25.pppg++;
+        R19.pppg++ <--> C <--> R20.pppg++;
+        R20.pppg++ <--> C <--> R21.pppg++;
+        R21.pppg++ <--> C <--> R22.pppg++;
+        R22.pppg++ <--> C <--> R23.pppg++;
+        R22.pppg++ <--> C <--> R24.pppg++;
+        R23.pppg++ <--> C <--> R24.pppg++;
+        R24.pppg++ <--> C <--> R25.pppg++;
+
+
+
+        R6.pppg++ <--> C <--> springController.pppg++;
+}
+
diff --git a/examples/spring/ATT/ATT.ned.ini b/examples/spring/ATT/ATT.ned.ini
new file mode 100644
index 000000000..a27656dc0
--- /dev/null
+++ b/examples/spring/ATT/ATT.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = ATT
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmParser = "AMPL"
+**.springNetworkController.tmFile = "ATT_2020_Traffic.dat"
+**.springNetworkController.tmIndex = 0 # ${0..11}
\ No newline at end of file
diff --git a/examples/spring/ATT/ATT_2020_Traffic.dat b/examples/spring/ATT/ATT_2020_Traffic.dat
new file mode 100644
index 000000000..0863d3498
--- /dev/null
+++ b/examples/spring/ATT/ATT_2020_Traffic.dat
@@ -0,0 +1,380 @@
+set N := 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24;

+

+set Np[1]:=	2	3	13	;							

+set Np[2]:=	1	3;									

+set Np[3]:=	1	2	4	5	7	9	10	11	13	;	

+set Np[4] :=	3	7	;								

+set Np[5]:=	3	6	7	8	11	14	;				

+set Np[6]:=	5	8	;								

+set Np[7]:=	3	4	5	9	13	;					

+set Np[8]:=	5	6	12	;							

+set Np[9]:=	3	7	10	11	13	;					

+set Np[10]:=	3	9	11	13	14	;					

+set Np[11]:=	3	5	9	10	12	14	15	17	18	24	;

+set Np[12]:=	8	11	15	;							

+set Np[13]:=	1	3	7	9	10	14	16	21	;		

+set Np[14]:=	5	10	11	13	16	17	24	;			

+set Np[15]:=	11	12	18	25	;						

+set Np[16]:=	13	14	17	20	21	;					

+set Np[17]:=	11	14	16	24	;						

+set Np[18]:=	11	15	25	;							

+set Np[19]:=	20	;									

+set Np[20]:=	16	19	21	;							

+set Np[21]:=	13	16	20	22	;						

+set Np[22]:=	21	23	24	;							

+set Np[23]:=	22	24	;								

+set Np[24]:=	11	14	17	22	23	25	;				

+set Np[25]:=	15	18	24	;	

+

+param Dm:1	 2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25:=

+1	0	233	1094	1007	1547	1714	1128	1796	1643	2421	2706	2877	2791	2772	3044	3255	3174	3382	4000	3870	3824	3740	3805	3510	4103

+2	233	0	863	779	1332	1502	1023	1621	1581	2407	2628	2769	2827	2770	2955	3302	3166	3319	4076	3930	3876	3782	3822	3494	4069

+3	1094	863	0	121	348	739	600	1052	1526	2422	2387	2396	2988	2806	2646	3483	3155	3097	4334	4134	4055	3923	3874	3441	3927

+4	1007	779	121	0	582	762	857	1022	1429	2326	2316	2346	2882	2709	2587	3377	3064	3029	4225	4027	3950	3821	3779	3355	3852

+5	1547	1332	560	582	0	180	934	575	1337	2182	1994	1936	2807	2555	2209	3294	2862	2690	4170	3940	3848	3696	3596	3114	3541

+6	1714	1502	739	762	180	0	1011	481	1342	2149	1903	1814	2790	2515	2096	3271	2803	2587	4150	3911	3815	3657	3538	3041	3442

+7	1128	1023	600	857	934	1011	0	814	598	1160	1609	1751	2025	1868	1932	1932	2239	2308	3369	3170	3094	2967	2940	2547	3086

+8	1796	1621	1052	1022	575	481	814	0	944	1366	1425	1364	2339	2046	1634	2812	2325	2116	3694	3448	3348	3186	3059	2560	2968

+9	1643	1581	1526	1429	1337	1342	598	944	0	565	1067	1292	1479	1280	1415	1972	1643	1740	2840	2622	2537	2399	2351	1949	2495

+10	2421	2407	2422	2326	2182	2149	1160	1366	565	0	710	1067	973	720	1069	1450	1079	1269	2330	2093	2001	1852	1788	1391	1960

+11	2706	2628	2387	2316	1994	1903	1609	1425	1067	710	0	407	1296	882	363	1651	993	713	2492	2208	2091	1905	1701	1160	1549

+12	2877	2769	2396	2346	1936	1814	1751	1364	1292	1067	407	0	1696	1277	305	2025	1327	816	2840	2548	2425	2233	1987	1420	1668

+13	2791	2827	2988	2882	2807	2790	2025	2339	1479	973	1296	1696	0	423	1518	495	640	1346	1363	1146	1069	956	1033	949	1589

+14	2772	2770	2806	2709	2555	2515	1868	2046	1280	720	882	1277	423	0	1095	791	408	966	1665	1405	1302	1142	1072	753	1388

+15	3044	2955	2646	2587	2209	2096	1932	1634	1415	1069	363	305	1518	1095	0	1795	1072	512	2581	2284	2159	1963	1700	1130	1366

+16	3255	3302	3483	3377	3294	3271	1932	2812	1972	1450	1651	2025	495	791	1795	0	739	1490	881	651	577	490	690	895	1443

+17	3174	3166	3155	3064	2862	2803	2239	2325	1643	1079	993	1327	640	408	1072	739	0	757	1514	1222	1101	912	735	347	989

+18	3382	3319	3097	3029	2690	2587	2308	2116	1740	1269	713	816	1346	966	512	1490	757	0	989	1883	1753	1555	1249	684	859

+19	4000	4076	4334	4225	4170	4150	3369	3694	2840	2330	2492	2840	1363	1665	2581	881	1514	989	0	304	434	632	980	1506	1797

+20	3870	3930	4134	4027	3940	3911	3170	3448	2622	2093	2208	2548	1146	1405	2284	651	1222	1883	304	0	130	328	682	1202	1513

+21	3824	3876	4055	3950	3848	3815	3094	3348	2537	2001	2091	2425	1069	1302	2159	577	1101	1753	434	130	0	199	556	1072	1392

+22	3740	3782	3923	3821	3696	3657	2967	3186	2399	1852	1905	2233	956	1142	1963	490	912	1555	632	328	199	0	376	874	1222

+23	3805	3822	3874	3779	3596	3538	2940	3059	2351	1788	1701	1987	1033	1072	1700	690	735	1249	980	682	556	376	0	572	846

+24	3510	3494	3441	3355	3114	3041	2547	2560	1949	1391	1160	1420	949	753	1130	895	347	684	1506	1202	1072	874	572	0	647

+25	4103	4069	3927	3852	3541	3442	3086	2968	2495	1960	1549	1668	1589	1388	1366	1443	989	859	1797	1513	1392	1222	846	647	0;

+

+

+param Lsd:=

+[*,*,0]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   1071.45	705.43	327.76	497.26	7457.97	121.22	338.63	2503.75	616.17	423.03	1058.06	2129.37	9539.91	869.88	711.75	267.72	205.42	188.74	1195.55	542.42	37.12	523.32	588.30	22866.13	4831.83

+2   95.01	0.00	25.15	38.16	501.22	9.30	25.98	60.09	47.28	32.46	81.19	11.56	59.91	66.75	54.62	20.54	15.76	14.48	91.74	41.62	2.85	40.16	45.14	89.19	89.01

+3   44.15	25.15	0.00	17.73	232.88	4.32	12.07	27.92	21.97	15.08	37.72	5.37	27.83	31.01	25.38	9.54	7.32	6.73	42.62	19.34	1.32	18.66	20.97	41.44	41.36

+4   66.98	38.16	17.73	0.00	353.31	6.56	18.32	42.36	33.33	22.88	57.23	8.15	42.23	47.05	38.50	14.48	11.11	10.21	64.67	29.34	2.01	28.31	31.82	62.87	62.74

+5   2739.59	1033.24	480.07	728.34	4926.24	177.55	495.98	2646.67	902.49	619.60	1549.73	1945.20	8777.65	1274.10	1042.49	392.13	300.87	276.44	1751.10	794.48	54.37	766.50	861.67	20618.61	4899.23

+6   16.33	9.30	4.32	6.56	86.13	0.00	4.47	10.33	8.12	5.58	13.95	1.99	10.29	11.47	9.39	3.53	2.71	2.49	15.76	7.15	0.49	6.90	7.76	15.33	15.29

+7   45.61	25.98	12.07	18.32	240.60	4.47	0.00	28.85	22.70	15.58	38.97	5.55	28.76	32.04	26.22	9.86	7.57	6.95	44.04	19.98	1.37	19.28	21.67	42.81	42.73

+8   3054.82	760.12	353.17	535.81	8537.94	130.62	364.87	777.13	663.93	455.82	1140.08	3366.85	15026.57	937.31	766.93	288.47	221.34	203.37	1288.22	584.47	40.00	563.89	633.90	36401.25	7196.39

+9   82.99	47.28	21.97	33.33	437.80	8.12	22.70	52.49	0.00	28.35	70.91	10.09	52.32	58.30	47.70	17.94	13.77	12.65	80.13	36.35	2.49	35.07	39.43	77.90	77.74

+10  56.98	32.46	15.08	22.88	300.57	5.58	15.58	36.04	28.35	0.00	48.69	6.93	35.92	40.03	32.75	12.32	9.45	8.68	55.01	24.96	1.71	24.08	27.07	53.48	53.38

+11  142.51	81.19	37.72	57.23	751.77	13.95	38.97	90.13	70.91	48.69	0.00	17.33	89.85	100.11	81.92	30.81	23.64	21.72	137.60	62.43	4.27	60.23	67.71	133.77	133.50

+12  3070.50	621.98	288.99	438.44	7483.83	106.88	298.56	3895.06	543.27	372.98	932.89	130.32	17001.97	766.97	627.55	236.05	181.11	166.41	1054.11	478.25	32.73	461.41	518.70	41447.12	7861.42

+13  13607.25	2762.00	1283.29	1946.95	33208.97	474.62	1325.83	17251.59	2412.49	1656.29	4142.65	16903.31	2990.36	3405.85	2786.74	1048.21	804.27	738.97	4680.94	2123.75	145.35	2048.98	2303.38	183484.45	34813.80

+14  117.16	66.75	31.01	47.05	618.06	11.47	32.04	74.10	58.30	40.03	100.11	14.25	73.87	0.00	67.35	25.33	19.44	17.86	113.12	51.32	3.51	49.52	55.67	109.98	109.76

+15  95.86	54.62	25.38	38.50	505.71	9.39	26.22	60.63	47.70	32.75	81.92	11.66	60.44	67.35	0.00	20.73	15.90	14.61	92.56	41.99	2.87	40.52	45.55	89.99	89.80

+16  36.06	20.54	9.54	14.48	190.22	3.53	9.86	22.81	17.94	12.32	30.81	4.39	22.73	25.33	20.73	0.00	5.98	5.50	34.82	15.80	1.08	15.24	17.13	33.85	33.78

+17  27.67	15.76	7.32	11.11	145.95	2.71	7.57	17.50	13.77	9.45	23.64	3.37	17.44	19.44	15.90	5.98	0.00	4.22	26.71	12.12	0.83	11.69	13.15	25.97	25.92

+18  25.42	14.48	6.73	10.21	134.10	2.49	6.95	16.08	12.65	8.68	21.72	3.09	16.03	17.86	14.61	5.50	4.22	0.00	24.54	11.14	0.76	10.74	12.08	23.86	23.81

+19  161.02	91.74	42.62	64.67	849.45	15.76	44.04	101.84	80.13	55.01	137.60	19.59	101.53	113.12	92.56	34.82	26.71	24.54	0.00	70.54	4.83	68.06	76.51	151.16	150.85

+20  73.06	41.62	19.34	29.34	385.40	7.15	19.98	46.21	36.35	24.96	62.43	8.89	46.06	51.32	41.99	15.80	12.12	11.14	70.54	0.00	2.19	30.88	34.71	68.58	68.44

+21  5.00	2.85	1.32	2.01	26.38	0.49	1.37	3.16	2.49	1.71	4.27	0.61	3.15	3.51	2.87	1.08	0.83	0.76	4.83	2.19	0.00	2.11	2.38	4.69	4.68

+22  70.48	40.16	18.66	28.31	371.83	6.90	19.28	44.58	35.07	24.08	60.23	8.57	44.44	49.52	40.52	15.24	11.69	10.74	68.06	30.88	2.11	0.00	33.49	66.17	66.03

+23  79.24	45.14	20.97	31.82	417.99	7.76	21.67	50.11	39.43	27.07	67.71	9.64	49.96	55.67	45.55	17.13	13.15	12.08	76.51	34.71	2.38	33.49	0.00	74.38	74.23

+24  33612.34	6784.49	3152.24	4782.43	81737.33	1165.84	3256.72	42680.60	5925.97	4068.46	10175.89	41870.74	186441.78	8366.04	6845.27	2574.79	1975.59	1815.19	11498.13	5216.73	357.04	5033.06	5657.95	11031.89	86164.99

+25  5548.32	1069.04	496.70	753.57	13099.07	183.70	513.17	7133.31	933.76	641.07	1603.43	7066.93	31455.28	1318.25	1078.62	405.71	311.30	286.02	1811.78	822.01	56.26	793.06	891.53	76770.56	1611.49

+

+[*,*,2]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   479.84	292.43	135.87	206.14	2939.47	56.50	157.84	786.16	287.20	241.66	604.44	617.50	2798.55	496.94	658.82	187.00	117.35	107.82	835.08	378.88	25.93	298.96	410.92	6887.93	2015.19

+2   19.06	0.00	5.04	7.65	100.53	2.10	5.86	13.55	10.66	8.97	22.44	3.19	16.56	18.45	24.46	6.94	4.36	4.00	31.00	14.07	0.96	11.10	15.26	30.14	30.08

+3   8.85	5.04	0.00	3.56	46.71	0.97	2.72	6.30	4.95	4.17	10.43	1.48	7.69	8.57	11.36	3.23	2.02	1.86	14.40	6.54	0.45	5.16	7.09	14.00	13.98

+4   13.43	7.65	3.56	0.00	70.86	1.48	4.13	9.55	7.52	6.32	15.82	2.25	11.67	13.00	17.24	4.89	3.07	2.82	21.85	9.92	0.68	7.82	10.75	21.25	21.20

+5   826.36	338.79	157.41	238.81	2206.19	65.46	182.86	789.94	332.74	279.97	700.26	562.88	2567.09	575.71	763.26	216.65	135.95	124.91	967.46	438.94	30.04	346.35	476.07	6236.23	1988.86

+6   3.68	2.10	0.97	1.48	19.42	0.00	1.13	2.62	2.06	1.73	4.34	0.62	3.20	3.56	4.73	1.34	0.84	0.77	5.99	2.72	0.19	2.14	2.95	5.82	5.81

+7   10.29	5.86	2.72	4.13	54.26	1.13	0.00	7.31	5.76	4.84	12.11	1.72	8.94	9.96	13.20	3.75	2.35	2.16	16.73	7.59	0.52	5.99	8.23	16.27	16.24

+8   995.20	327.05	151.96	230.54	3395.41	63.19	176.53	391.34	321.21	270.28	676.01	938.12	4225.52	555.77	736.83	209.14	131.24	120.59	933.95	423.74	29.00	334.36	459.58	10425.23	2814.95

+9   18.72	10.66	4.95	7.52	98.73	2.06	5.76	13.31	0.00	8.81	22.04	3.14	16.26	18.12	24.02	6.82	4.28	3.93	30.45	13.81	0.95	10.90	14.98	29.60	29.54

+10  15.75	8.97	4.17	6.32	83.08	1.73	4.84	11.20	8.81	0.00	18.54	2.64	13.68	15.25	20.21	5.74	3.60	3.31	25.62	11.62	0.80	9.17	12.61	24.91	24.86

+11  39.39	22.44	10.43	15.82	207.79	4.34	12.11	28.01	22.04	18.54	0.00	6.60	34.22	38.13	50.56	14.35	9.00	8.27	64.08	29.07	1.99	22.94	31.53	62.30	62.17

+12  1016.91	276.57	128.50	194.95	3024.09	53.44	149.28	1187.13	271.63	228.55	571.65	80.43	5124.85	469.98	623.08	176.86	110.98	101.97	789.78	358.33	24.52	282.74	388.63	12667.99	3175.14

+13  4505.70	1226.68	569.94	864.69	13408.84	237.02	662.10	5257.95	1204.76	1013.72	2535.48	5063.96	1845.56	2084.53	2763.60	784.42	492.25	452.28	3502.96	1589.30	108.77	1254.06	1723.72	56082.92	14061.79

+14  32.38	18.45	8.57	13.00	170.83	3.56	9.96	23.03	18.12	15.25	38.13	5.43	28.14	0.00	41.56	11.80	7.40	6.80	52.68	23.90	1.64	18.86	25.92	51.22	51.12

+15  42.93	24.46	11.36	17.24	226.48	4.73	13.20	30.53	24.02	20.21	50.56	7.20	37.30	41.56	0.00	15.64	9.82	9.02	69.85	31.69	2.17	25.01	34.37	67.91	67.77

+16  12.19	6.94	3.23	4.89	64.28	1.34	3.75	8.67	6.82	5.74	14.35	2.04	10.59	11.80	15.64	0.00	2.79	2.56	19.83	8.99	0.62	7.10	9.76	19.27	19.24

+17  7.65	4.36	2.02	3.07	40.34	0.84	2.35	5.44	4.28	3.60	9.00	1.28	6.64	7.40	9.82	2.79	0.00	1.61	12.44	5.64	0.39	4.45	6.12	12.10	12.07

+18  7.03	4.00	1.86	2.82	37.07	0.77	2.16	5.00	3.93	3.31	8.27	1.18	6.10	6.80	9.02	2.56	1.61	0.00	11.43	5.19	0.35	4.09	5.62	11.11	11.09

+19  54.42	31.00	14.40	21.85	287.07	5.99	16.73	38.70	30.45	25.62	64.08	9.12	47.28	52.68	69.85	19.83	12.44	11.43	0.00	40.17	2.75	31.70	43.57	86.07	85.90

+20  24.69	14.07	6.54	9.92	130.25	2.72	7.59	17.56	13.81	11.62	29.07	4.14	21.45	23.90	31.69	8.99	5.64	5.19	40.17	0.00	1.25	14.38	19.77	39.05	38.97

+21  1.69	0.96	0.45	0.68	8.91	0.19	0.52	1.20	0.95	0.80	1.99	0.28	1.47	1.64	2.17	0.62	0.39	0.35	2.75	1.25	0.00	0.98	1.35	2.67	2.67

+22  19.48	11.10	5.16	7.82	102.77	2.14	5.99	13.85	10.90	9.17	22.94	3.27	16.93	18.86	25.01	7.10	4.45	4.09	31.70	14.38	0.98	0.00	15.60	30.81	30.75

+23  26.78	15.26	7.09	10.75	141.26	2.95	8.23	19.04	14.98	12.61	31.53	4.49	23.27	25.92	34.37	9.76	6.12	5.62	43.57	19.77	1.35	15.60	0.00	42.36	42.27

+24  11145.21	3028.60	1407.16	2134.88	33123.93	585.18	1634.68	13014.69	2974.48	2502.82	6259.98	12544.39	56203.63	5146.59	6823.18	1936.70	1215.34	1116.66	8648.64	3923.91	268.55	3096.22	4255.78	11031.89	34812.45

+25  2028.15	468.98	217.90	330.59	5392.76	90.62	253.13	2494.22	460.60	387.57	969.37	2546.85	11378.34	796.96	1056.58	299.90	188.20	172.92	1339.25	607.62	41.59	479.45	659.01	28119.56	1216.05

+

+[*,*,4]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   296.14	175.98	81.76	124.05	1752.08	41.57	116.14	448.62	211.32	213.53	534.08	269.42	1250.17	439.09	642.39	202.33	103.69	95.27	903.52	409.93	28.06	264.16	444.60	3163.27	1305.53

+2   7.26	0.00	1.92	2.91	38.29	0.98	2.73	6.31	4.97	5.02	12.55	1.79	9.26	10.32	15.10	4.75	2.44	2.24	21.23	9.63	0.66	6.21	10.45	20.64	20.60

+3   3.37	1.92	0.00	1.35	17.79	0.45	1.27	2.93	2.31	2.33	5.83	0.83	4.30	4.79	7.01	2.21	1.13	1.04	9.86	4.48	0.31	2.88	4.85	9.59	9.57

+4   5.12	2.91	1.35	0.00	26.99	0.69	1.92	4.45	3.50	3.54	8.85	1.26	6.53	7.27	10.64	3.35	1.72	1.58	14.97	6.79	0.46	4.38	7.36	14.55	14.52

+5   447.94	185.34	86.11	130.65	1361.59	43.79	122.31	439.78	222.56	224.89	562.50	248.62	1161.18	462.45	676.56	213.09	109.21	100.34	951.58	431.74	29.55	278.21	468.25	2916.54	1297.08

+6   1.71	0.98	0.45	0.69	9.05	0.00	0.64	1.49	1.17	1.19	2.97	0.42	2.19	2.44	3.57	1.12	0.58	0.53	5.02	2.28	0.16	1.47	2.47	4.88	4.87

+7   4.79	2.73	1.27	1.92	25.27	0.64	0.00	4.17	3.28	3.31	8.28	1.18	6.11	6.81	9.96	3.14	1.61	1.48	14.01	6.36	0.44	4.10	6.89	13.62	13.59

+8   530.73	199.80	92.83	140.84	2006.92	47.20	131.85	295.31	239.92	242.44	606.37	333.79	1542.89	498.53	729.33	229.71	117.72	108.17	1025.81	465.41	31.85	299.92	504.78	3899.33	1544.12

+9   8.72	4.97	2.31	3.50	45.98	1.17	3.28	7.58	0.00	6.03	15.07	2.15	11.12	12.39	18.13	5.71	2.93	2.69	25.50	11.57	0.79	7.45	12.55	24.79	24.74

+10  8.81	5.02	2.33	3.54	46.46	1.19	3.31	7.66	6.03	0.00	15.23	2.17	11.24	12.52	18.32	5.77	2.96	2.72	25.76	11.69	0.80	7.53	12.68	25.05	25.00

+11  22.03	12.55	5.83	8.85	116.21	2.97	8.28	19.16	15.07	15.23	0.00	5.42	28.11	31.32	45.81	14.43	7.40	6.79	64.44	29.24	2.00	18.84	31.71	62.65	62.52

+12  492.68	170.50	79.22	120.19	1747.35	40.28	112.52	507.71	204.75	206.89	517.48	72.89	1558.62	425.44	622.41	196.03	100.47	92.31	875.42	397.18	27.18	255.95	430.77	3930.61	1438.95

+13  2183.26	756.11	351.31	532.99	7747.33	178.63	498.99	2249.49	907.97	917.48	2294.77	1503.44	1672.46	1886.63	2760.10	869.32	445.52	409.34	3882.08	1761.31	120.55	1135.01	1910.28	17406.00	6376.39

+14  18.11	10.32	4.79	7.27	95.54	2.44	6.81	15.75	12.39	12.52	31.32	4.46	23.11	0.00	37.67	11.86	6.08	5.59	52.98	24.04	1.65	15.49	26.07	51.51	51.40

+15  26.50	15.10	7.01	10.64	139.78	3.57	9.96	23.04	18.13	18.32	45.81	6.52	33.80	37.67	0.00	17.36	8.89	8.17	77.50	35.16	2.41	22.66	38.14	75.35	75.20

+16  8.35	4.75	2.21	3.35	44.02	1.12	3.14	7.26	5.71	5.77	14.43	2.05	10.65	11.86	17.36	0.00	2.80	2.57	24.41	11.08	0.76	7.14	12.01	23.73	23.68

+17  4.28	2.44	1.13	1.72	22.56	0.58	1.61	3.72	2.93	2.96	7.40	1.05	5.46	6.08	8.89	2.80	0.00	1.32	12.51	5.68	0.39	3.66	6.16	12.16	12.14

+18  3.93	2.24	1.04	1.58	20.73	0.53	1.48	3.42	2.69	2.72	6.79	0.97	5.01	5.59	8.17	2.57	1.32	0.00	11.49	5.22	0.36	3.36	5.66	11.18	11.15

+19  37.27	21.23	9.86	14.97	196.60	5.02	14.01	32.41	25.50	25.76	64.44	9.17	47.55	52.98	77.50	24.41	12.51	11.49	0.00	49.46	3.38	31.87	53.64	105.98	105.77

+20  16.91	9.63	4.48	6.79	89.20	2.28	6.36	14.70	11.57	11.69	29.24	4.16	21.57	24.04	35.16	11.08	5.68	5.22	49.46	0.00	1.54	14.46	24.34	48.08	47.99

+21  1.16	0.66	0.31	0.46	6.10	0.16	0.44	1.01	0.79	0.80	2.00	0.28	1.48	1.65	2.41	0.76	0.39	0.36	3.38	1.54	0.00	0.99	1.67	3.29	3.28

+22  10.90	6.21	2.88	4.38	57.48	1.47	4.10	9.47	7.45	7.53	18.84	2.68	13.90	15.49	22.66	7.14	3.66	3.36	31.87	14.46	0.99	0.00	15.68	30.99	30.92

+23  18.34	10.45	4.85	7.36	96.74	2.47	6.89	15.95	12.55	12.68	31.71	4.51	23.40	26.07	38.14	12.01	6.16	5.66	53.64	24.34	1.67	15.68	0.00	52.15	52.04

+24  5405.68	1871.19	869.40	1319.02	19175.17	442.07	1234.89	5570.33	2247.03	2270.56	5679.04	3724.26	17097.81	4668.98	6830.63	2151.37	1102.55	1013.03	9607.29	4358.85	298.32	2808.89	4727.51	11031.89	15788.09

+25  940.53	291.48	135.43	205.46	3072.76	68.86	192.36	993.71	350.02	353.69	884.63	715.50	3262.58	727.29	1064.01	335.12	171.75	157.80	1496.53	678.98	46.47	437.54	736.41	8184.40	1349.37

+

+[*,*,6]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   268.37	158.85	73.81	111.98	1633.60	45.95	128.37	485.02	233.58	302.66	757.00	269.81	1275.90	622.36	639.90	369.39	146.97	135.03	1649.58	748.42	51.22	374.42	811.72	2843.43	1890.80

+2   5.96	0.00	1.58	2.39	31.44	0.98	2.74	6.35	4.99	6.47	16.18	2.30	11.94	13.30	13.68	7.90	3.14	2.89	35.26	16.00	1.10	8.00	17.35	34.29	34.21

+3   2.77	1.58	0.00	1.11	14.61	0.46	1.28	2.95	2.32	3.01	7.52	1.07	5.55	6.18	6.36	3.67	1.46	1.34	16.38	7.43	0.51	3.72	8.06	15.93	15.90

+4   4.20	2.39	1.11	0.00	22.17	0.69	1.93	4.47	3.52	4.56	11.41	1.62	8.42	9.38	9.64	5.57	2.21	2.03	24.86	11.28	0.77	5.64	12.23	24.17	24.12

+5   451.78	164.70	76.52	116.10	1233.89	47.64	133.09	471.78	242.18	313.80	784.86	252.96	1204.32	645.27	663.45	382.99	152.38	140.00	1710.29	775.96	53.11	388.20	841.59	2743.24	1912.41

+6   1.72	0.98	0.46	0.69	9.10	0.00	0.79	1.84	1.44	1.87	4.68	0.67	3.45	3.85	3.96	2.28	0.91	0.84	10.20	4.63	0.32	2.32	5.02	9.92	9.90

+7   4.82	2.74	1.28	1.93	25.41	0.79	0.00	5.13	4.04	5.23	13.08	1.86	9.65	10.75	11.05	6.38	2.54	2.33	28.50	12.93	0.88	6.47	14.02	27.71	27.65

+8   507.05	181.68	84.41	128.07	1846.28	52.56	146.82	327.68	267.15	346.15	865.79	286.58	1361.88	711.80	731.86	422.48	168.09	154.44	1886.64	855.98	58.58	428.22	928.37	3009.11	2123.11

+9   8.76	4.99	2.32	3.52	46.24	1.44	4.04	9.33	0.00	9.51	23.80	3.39	17.56	19.56	20.11	11.61	4.62	4.24	51.85	23.53	1.61	11.77	25.52	50.41	50.31

+10  11.36	6.47	3.01	4.56	59.91	1.87	5.23	12.09	9.51	0.00	30.83	4.39	22.75	25.35	26.06	15.05	5.99	5.50	67.19	30.48	2.09	15.25	33.06	65.32	65.19

+11  28.41	16.18	7.52	11.41	149.85	4.68	13.08	30.24	23.80	30.83	0.00	10.98	56.90	63.40	65.19	37.63	14.97	13.76	168.05	76.24	5.22	38.14	82.69	163.38	163.05

+12  434.47	155.20	72.11	109.40	1578.29	44.90	125.41	453.39	228.20	295.69	739.57	103.71	1168.48	608.03	625.17	360.89	143.58	131.93	1611.60	731.19	50.04	365.80	793.03	2572.21	1815.68

+13  1926.27	688.74	320.01	485.50	7002.62	199.24	556.57	2010.22	1012.74	1312.23	3282.10	1089.97	2379.71	2698.35	2774.40	1601.57	637.20	585.46	7152.05	3244.90	222.08	1623.34	3519.35	11403.75	8054.87

+14  23.35	13.30	6.18	9.38	123.19	3.85	10.75	24.86	19.56	25.35	63.40	9.02	46.78	0.00	53.59	30.94	12.31	11.31	138.16	62.68	4.29	31.36	67.98	134.32	134.05

+15  24.01	13.68	6.36	9.64	126.67	3.96	11.05	25.57	20.11	26.06	65.19	9.28	48.10	53.59	0.00	31.81	12.66	11.63	142.05	64.45	4.41	32.24	69.90	138.11	137.82

+16  13.86	7.90	3.67	5.57	73.12	2.28	6.38	14.76	11.61	15.05	37.63	5.36	27.77	30.94	31.81	0.00	7.31	6.71	82.00	37.20	2.55	18.61	40.35	79.73	79.56

+17  5.51	3.14	1.46	2.21	29.09	0.91	2.54	5.87	4.62	5.99	14.97	2.13	11.05	12.31	12.66	7.31	0.00	2.67	32.63	14.80	1.01	7.41	16.05	31.72	31.65

+18  5.07	2.89	1.34	2.03	26.73	0.84	2.33	5.39	4.24	5.50	13.76	1.96	10.15	11.31	11.63	6.71	2.67	0.00	29.98	13.60	0.93	6.80	14.75	29.14	29.08

+19  61.90	35.26	16.38	24.86	326.53	10.20	28.50	65.90	51.85	67.19	168.05	23.92	123.99	138.16	142.05	82.00	32.63	29.98	0.00	166.14	11.37	83.12	180.19	356.02	355.29

+20  28.08	16.00	7.43	11.28	148.15	4.63	12.93	29.90	23.53	30.48	76.24	10.85	56.26	62.68	64.45	37.20	14.80	13.60	166.14	0.00	5.16	37.71	81.75	161.53	161.20

+21  1.92	1.10	0.51	0.77	10.14	0.32	0.88	2.05	1.61	2.09	5.22	0.74	3.85	4.29	4.41	2.55	1.01	0.93	11.37	5.16	0.00	2.58	5.60	11.06	11.03

+22  14.05	8.00	3.72	5.64	74.11	2.32	6.47	14.96	11.77	15.25	38.14	5.43	28.14	31.36	32.24	18.61	7.41	6.80	83.12	37.71	2.58	0.00	40.90	80.81	80.64

+23  30.46	17.35	8.06	12.23	160.68	5.02	14.02	32.43	25.52	33.06	82.69	11.77	61.01	67.98	69.90	40.35	16.05	14.75	180.19	81.75	5.60	40.90	0.00	175.19	174.83

+24  4781.20	1711.27	795.10	1206.29	17394.76	495.04	1382.87	4989.76	2516.29	3260.41	8154.84	2703.93	12848.00	6704.44	6893.38	3979.33	1583.22	1454.67	17770.29	8062.43	551.80	4033.43	8744.32	11031.89	20005.88

+25  781.24	279.69	129.95	197.15	2842.79	80.91	226.01	815.32	411.25	532.87	1332.80	441.76	2099.12	1095.76	1126.64	650.37	258.76	237.75	2904.33	1317.70	90.18	659.21	1429.15	4724.76	2473.16

+

+[*,*,8]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   381.86	229.62	106.69	161.86	2654.28	85.56	239.01	1057.87	434.91	635.84	1590.35	562.69	2662.18	1307.49	650.05	690.49	308.76	283.69	3083.51	1399.00	95.75	786.60	1517.32	4852.18	3466.32

+2   12.07	0.00	3.19	4.85	63.66	2.56	7.16	16.55	13.02	19.04	47.62	6.78	35.14	39.15	19.46	20.68	9.25	8.49	92.33	41.89	2.87	23.55	45.43	89.76	89.58

+3   5.61	3.19	0.00	2.25	29.58	1.19	3.33	7.69	6.05	8.85	22.13	3.15	16.33	18.19	9.04	9.61	4.30	3.95	42.90	19.46	1.33	10.94	21.11	41.71	41.62

+4   8.51	4.85	2.25	0.00	44.88	1.81	5.04	11.67	9.18	13.42	33.57	4.78	24.77	27.60	13.72	14.57	6.52	5.99	65.08	29.53	2.02	16.60	32.03	63.28	63.15

+5   972.69	253.27	117.68	178.53	1755.67	94.38	263.63	1049.93	479.71	701.34	1754.17	542.81	2591.84	1442.18	717.02	761.62	340.56	312.91	3401.14	1543.10	105.61	867.62	1673.62	4922.82	3713.53

+6   4.50	2.56	1.19	1.81	23.72	0.00	2.67	6.17	4.85	7.09	17.74	2.53	13.09	14.59	7.25	7.70	3.44	3.17	34.40	15.61	1.07	8.78	16.93	33.45	33.38

+7   12.56	7.16	3.33	5.04	66.27	2.67	0.00	17.23	13.56	19.82	49.57	7.06	36.57	40.75	20.26	21.52	9.62	8.84	96.11	43.60	2.98	24.52	47.29	93.44	93.25

+8   972.06	266.03	123.61	187.53	2903.58	99.13	276.92	600.59	503.89	736.69	1842.58	542.62	2600.50	1514.86	753.15	800.01	357.73	328.68	3572.55	1620.87	110.93	911.35	1757.96	4444.38	3861.81

+9   22.86	13.02	6.05	9.18	120.58	4.85	13.56	31.35	0.00	36.06	90.19	12.84	66.55	74.15	36.87	39.16	17.51	16.09	174.88	79.34	5.43	44.61	86.05	170.02	169.67

+10  33.42	19.04	8.85	13.42	176.29	7.09	19.82	45.83	36.06	0.00	131.86	18.77	97.30	108.41	53.90	57.25	25.60	23.52	255.67	116.00	7.94	65.22	125.81	248.57	248.06

+11  83.58	47.62	22.13	33.57	440.93	17.74	49.57	114.64	90.19	131.86	0.00	46.95	243.36	271.16	134.81	143.20	64.03	58.83	639.48	290.13	19.86	163.13	314.67	621.72	620.44

+12  730.07	224.33	104.23	158.13	2370.29	83.59	233.51	820.37	424.89	621.19	1553.71	214.48	1972.67	1277.37	635.08	674.59	301.64	277.15	3012.47	1366.77	93.54	768.47	1482.36	3141.63	3186.21

+13  3240.74	998.14	463.76	703.60	10539.84	371.93	1038.98	3643.79	1890.54	2763.99	6913.20	1810.31	4921.36	5683.64	2825.77	3001.56	1342.16	1233.18	13403.94	6081.40	416.21	3419.31	6595.74	13973.76	14170.94

+14  68.72	39.15	18.19	27.60	362.51	14.59	40.75	94.25	74.15	108.41	271.16	38.60	200.07	0.00	110.83	117.73	52.64	48.37	525.74	238.53	16.33	134.12	258.70	511.14	510.09

+15  34.17	19.46	9.04	13.72	180.23	7.25	20.26	46.86	36.87	53.90	134.81	19.19	99.47	110.83	0.00	58.53	26.17	24.05	261.39	118.59	8.12	66.68	128.62	254.13	253.61

+16  36.29	20.68	9.61	14.57	191.44	7.70	21.52	49.77	39.16	57.25	143.20	20.38	105.66	117.73	58.53	0.00	27.80	25.54	277.65	125.97	8.62	70.83	136.62	269.94	269.38

+17  16.23	9.25	4.30	6.52	85.60	3.44	9.62	22.26	17.51	25.60	64.03	9.11	47.25	52.64	26.17	27.80	0.00	11.42	124.15	56.33	3.86	31.67	61.09	120.70	120.46

+18  14.91	8.49	3.95	5.99	78.65	3.17	8.84	20.45	16.09	23.52	58.83	8.37	43.41	48.37	24.05	25.54	11.42	0.00	114.07	51.75	3.54	29.10	56.13	110.90	110.68

+19  162.06	92.33	42.90	65.08	854.92	34.40	96.11	222.26	174.88	255.67	639.48	91.02	471.84	525.74	261.39	277.65	124.15	114.07	0.00	562.53	38.50	316.29	610.11	1205.44	1202.97

+20  73.53	41.89	19.46	29.53	387.88	15.61	43.60	100.84	79.34	116.00	290.13	41.30	214.07	238.53	118.59	125.97	56.33	51.75	562.53	0.00	17.47	143.50	276.81	546.91	545.79

+21  5.03	2.87	1.33	2.02	26.55	1.07	2.98	6.90	5.43	7.94	19.86	2.83	14.65	16.33	8.12	8.62	3.86	3.54	38.50	17.47	0.00	9.82	18.94	37.43	37.35

+22  41.34	23.55	10.94	16.60	218.09	8.78	24.52	56.70	44.61	65.22	163.13	23.22	120.36	134.12	66.68	70.83	31.67	29.10	316.29	143.50	9.82	0.00	155.64	307.51	306.87

+23  79.75	45.43	21.11	32.03	420.69	16.93	47.29	109.37	86.05	125.81	314.67	44.79	232.18	258.70	128.62	136.62	61.09	56.13	610.11	276.81	18.94	155.64	0.00	593.17	591.95

+24  8034.71	2475.92	1150.37	1745.29	26140.88	922.59	2577.22	9035.18	4689.54	6856.16	17148.42	4488.28	21715.75	14098.44	7009.40	7445.47	3329.27	3058.95	33248.88	15085.10	1032.43	8481.71	16360.95	11031.89	35148.30

+25  1244.90	438.86	203.90	309.35	4477.24	163.53	456.81	1452.06	831.22	1215.26	3039.56	696.06	3408.72	2498.95	1242.42	1319.71	590.11	542.20	5893.37	2673.84	183.00	1503.38	2899.98	5673.45	4550.79

+

+[*,*,10]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   789.70	501.51	233.02	353.52	6207.98	166.28	464.49	2671.51	845.18	1042.99	2608.70	1414.17	6541.09	2144.72	686.54	1024.64	506.46	465.34	4575.67	2075.99	142.08	1290.28	2251.57	12901.89	5656.46

+2   51.61	0.00	13.66	20.73	272.27	9.75	27.23	62.98	49.55	61.15	152.95	21.77	112.86	125.75	40.25	60.08	29.69	27.28	268.28	121.72	8.33	75.65	132.01	260.83	260.29

+3   23.98	13.66	0.00	9.63	126.50	4.53	12.65	29.26	23.02	28.41	71.07	10.12	52.44	58.43	18.70	27.91	13.80	12.68	124.65	56.55	3.87	35.15	61.34	121.19	120.94

+4   36.38	20.73	9.63	0.00	191.93	6.87	19.20	44.40	34.93	43.11	107.82	15.35	79.55	88.64	28.37	42.35	20.93	19.23	189.11	85.80	5.87	53.33	93.06	183.86	183.48

+5   2730.37	664.39	308.69	468.33	3630.81	220.28	615.34	2815.22	1119.67	1381.72	3455.91	1400.82	6573.30	2841.25	909.51	1357.40	670.95	616.47	6061.70	2750.21	188.23	1709.31	2982.81	13260.91	6941.94

+6   17.11	9.75	4.53	6.87	90.27	0.00	9.03	20.88	16.43	20.28	50.71	7.22	37.42	41.69	13.35	19.92	9.85	9.05	88.95	40.36	2.76	25.08	43.77	86.48	86.30

+7   47.80	27.23	12.65	19.20	252.17	9.03	0.00	58.33	45.90	56.64	141.66	20.16	104.52	116.46	37.28	55.64	27.50	25.27	248.47	112.73	7.72	70.07	122.27	241.57	241.08

+8   2613.46	578.93	268.98	408.09	6752.72	191.94	536.18	1105.12	975.64	1203.98	3011.36	1356.78	6330.43	2475.77	792.51	1182.79	584.64	537.17	5281.95	2396.43	164.01	1489.44	2599.11	11892.23	6207.85

+9   86.98	49.55	23.02	34.93	458.85	16.43	45.90	106.14	0.00	103.06	257.77	36.69	190.19	211.92	67.84	101.24	50.04	45.98	452.12	205.13	14.04	127.49	222.48	439.57	438.66

+10  107.34	61.15	28.41	43.11	566.24	20.28	56.64	130.98	103.06	0.00	318.09	45.28	234.71	261.52	83.71	124.94	61.76	56.74	557.94	253.14	17.32	157.33	274.55	542.44	541.33

+11  268.47	152.95	71.07	107.82	1416.27	50.71	141.66	327.61	257.77	318.09	0.00	113.25	587.04	654.10	209.38	312.49	154.46	141.92	1395.49	633.14	43.33	393.51	686.69	1356.74	1353.96

+12  1870.75	471.67	219.15	332.49	5276.37	156.38	436.85	1938.43	794.89	980.93	2453.47	333.11	4492.65	2017.10	645.69	963.67	476.33	437.65	4303.41	1952.47	133.63	1213.50	2117.60	7845.31	4882.46

+13  8310.02	2104.39	977.75	1483.40	23509.04	697.71	1949.02	8615.98	3546.46	4376.47	10946.29	4240.47	7643.59	8999.41	2880.79	4299.46	2125.16	1952.61	19199.87	8711.03	596.19	5414.10	9447.78	34874.31	21758.64

+14  220.72	125.75	58.43	88.64	1164.37	41.69	116.46	269.35	211.92	261.52	654.10	93.11	482.63	0.00	172.14	256.92	126.99	116.68	1147.29	520.53	35.63	323.52	564.56	1115.44	1113.15

+15  70.66	40.25	18.70	28.37	372.73	13.35	37.28	86.22	67.84	83.71	209.38	29.80	154.49	172.14	0.00	82.24	40.65	37.35	367.26	166.63	11.40	103.56	180.72	357.06	356.33

+16  105.45	60.08	27.91	42.35	556.28	19.92	55.64	128.68	101.24	124.94	312.49	44.48	230.57	256.92	82.24	0.00	60.67	55.74	548.12	248.68	17.02	154.56	269.72	532.90	531.80

+17  52.12	29.69	13.80	20.93	274.96	9.85	27.50	63.60	50.04	61.76	154.46	21.99	113.97	126.99	40.65	60.67	0.00	27.55	270.93	122.92	8.41	76.40	133.32	263.40	262.86

+18  47.89	27.28	12.68	19.23	252.64	9.05	25.27	58.44	45.98	56.74	141.92	20.20	104.72	116.68	37.35	55.74	27.55	0.00	248.93	112.94	7.73	70.19	122.49	242.02	241.52

+19  470.90	268.28	124.65	189.11	2484.14	88.95	248.47	574.64	452.12	557.94	1395.49	198.64	1029.67	1147.29	367.26	548.12	270.93	248.93	0.00	1110.53	76.01	690.22	1204.46	2379.74	2374.85

+20  213.65	121.72	56.55	85.80	1127.06	40.36	112.73	260.72	205.13	253.14	633.14	90.12	467.16	520.53	166.63	248.68	122.92	112.94	1110.53	0.00	34.48	313.15	546.46	1079.69	1077.48

+21  14.62	8.33	3.87	5.87	77.14	2.76	7.72	17.84	14.04	17.32	43.33	6.17	31.97	35.63	11.40	17.02	8.41	7.73	76.01	34.48	0.00	21.43	37.40	73.89	73.74

+22  132.79	75.65	35.15	53.33	700.49	25.08	70.07	162.04	127.49	157.33	393.51	56.01	290.35	323.52	103.56	154.56	76.40	70.19	690.22	313.15	21.43	0.00	339.64	671.05	669.67

+23  231.72	132.01	61.34	93.06	1222.39	43.77	122.27	282.77	222.48	274.55	686.69	97.74	506.67	564.56	180.72	269.72	133.32	122.49	1204.46	546.46	37.40	339.64	0.00	1171.01	1168.60

+24  20557.74	5195.50	2413.96	3662.35	58077.07	1722.56	4811.90	21308.58	8755.79	10805.00	27025.12	10493.22	49361.50	22218.50	7112.34	10614.86	5246.77	4820.77	47402.26	21506.53	1471.92	13366.78	23325.48	11031.89	53747.55

+25  2941.73	982.61	456.55	692.65	10159.21	325.78	910.06	3187.82	1655.96	2043.52	5111.20	1434.69	6901.56	4202.13	1345.14	2007.56	992.31	911.74	8965.08	4067.48	278.38	2528.03	4411.49	11679.94	6394.07

+

+[*,*,12]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   1226.51	823.27	382.51	580.33	10635.14	246.93	689.78	5049.08	1255.13	1412.28	3532.34	2993.27	13630.66	2904.09	725.63	1311.87	685.78	630.10	5858.34	2657.95	181.91	1747.12	2882.75	29183.45	8787.11

+2   124.50	0.00	32.96	50.00	656.80	21.27	59.43	137.44	108.14	121.68	304.34	43.32	224.56	250.21	62.52	113.03	59.09	54.29	504.75	229.01	15.67	150.53	248.37	490.73	489.72

+3   57.85	32.96	0.00	23.23	305.16	9.88	27.61	63.86	50.24	56.54	141.41	20.13	104.34	116.26	29.05	52.52	27.45	25.22	234.52	106.40	7.28	69.94	115.40	228.01	227.54

+4   87.76	50.00	23.23	0.00	462.98	15.00	41.89	96.89	76.23	85.77	214.53	30.54	158.29	176.38	44.07	79.68	41.65	38.27	355.80	161.43	11.05	106.11	175.08	345.92	345.21

+5   5233.90	1265.81	588.13	892.28	5639.18	379.66	1060.56	5462.98	1929.81	2171.44	5431.13	2943.67	13615.72	4465.16	1115.68	2017.05	1054.42	968.81	9007.46	4086.71	279.70	2686.27	4432.35	29228.34	11443.92

+6   37.34	21.27	9.88	15.00	197.00	0.00	17.83	41.22	32.43	36.50	91.28	12.99	67.35	75.05	18.75	33.90	17.72	16.28	151.39	68.69	4.70	45.15	74.50	147.19	146.89

+7   104.32	59.43	27.61	41.89	550.30	17.83	0.00	115.16	90.61	101.95	254.99	36.30	188.15	209.64	52.38	94.70	49.51	45.49	422.91	191.87	13.13	126.12	208.10	411.16	410.32

+8   5101.64	938.78	436.18	661.75	11702.87	281.57	786.56	1552.74	1431.23	1610.43	4027.96	3062.29	13989.59	3311.56	827.44	1495.93	782.00	718.51	6680.32	3030.88	207.44	1992.25	3287.22	29403.88	9582.71

+9   189.81	108.14	50.24	76.23	1001.33	32.43	90.61	209.54	0.00	185.51	463.99	66.05	342.36	381.47	95.31	172.32	90.08	82.77	769.52	349.13	23.89	229.49	378.66	748.15	746.62

+10  213.58	121.68	56.54	85.77	1126.70	36.50	101.95	235.78	185.51	0.00	522.09	74.31	385.22	429.23	107.25	193.90	101.36	93.13	865.87	392.85	26.89	258.23	426.07	841.83	840.10

+11  534.20	304.34	141.41	214.53	2818.07	91.28	254.99	589.72	463.99	522.09	0.00	185.87	963.50	1073.57	268.25	484.97	253.52	232.93	2165.69	982.58	67.25	645.87	1065.68	2105.56	2101.23

+12  3793.02	742.08	344.79	523.10	9041.94	222.58	621.76	3926.87	1131.36	1273.01	3184.01	426.76	10293.79	2617.71	654.07	1182.50	618.16	567.97	5280.65	2395.84	163.97	1574.83	2598.48	20990.46	7359.68

+13  16847.77	3317.71	1541.49	2338.68	40328.78	995.09	2779.75	17446.27	5058.07	5691.38	14235.09	9970.71	9792.45	11703.27	2924.22	5286.73	2763.66	2539.27	23608.71	10711.33	733.09	7040.76	11617.26	93143.36	32804.85

+14  439.19	250.21	116.26	176.38	2316.86	75.05	209.64	484.84	381.47	429.23	1073.57	152.82	792.14	0.00	220.54	398.71	208.43	191.51	1780.51	807.82	55.29	531.00	876.14	1731.07	1727.51

+15  109.74	62.52	29.05	44.07	578.90	18.75	52.38	121.14	95.31	107.25	268.25	38.18	197.93	220.54	0.00	99.62	52.08	47.85	444.88	201.85	13.81	132.68	218.92	432.53	431.64

+16  198.40	113.03	52.52	79.68	1046.60	33.90	94.70	219.02	172.32	193.90	484.97	69.03	357.83	398.71	99.62	0.00	94.15	86.51	804.31	364.92	24.98	239.87	395.78	781.98	780.37

+17  103.71	59.09	27.45	41.65	547.11	17.72	49.51	114.49	90.08	101.36	253.52	36.09	187.06	208.43	52.08	94.15	0.00	45.22	420.46	190.76	13.06	125.39	206.90	408.78	407.94

+18  95.29	54.29	25.22	38.27	502.69	16.28	45.49	105.20	82.77	93.13	232.93	33.16	171.87	191.51	47.85	86.51	45.22	0.00	386.32	175.27	12.00	115.21	190.10	375.59	374.82

+19  885.97	504.75	234.52	355.80	4673.74	151.39	422.91	978.05	769.52	865.87	2165.69	308.27	1597.96	1780.51	444.88	804.31	420.46	386.32	0.00	1629.60	111.53	1071.17	1767.42	3492.04	3484.87

+20  401.97	229.01	106.40	161.43	2120.49	68.69	191.87	443.74	349.13	392.85	982.58	139.86	725.00	807.82	201.85	364.92	190.76	175.27	1629.60	0.00	50.60	485.99	801.88	1584.35	1581.09

+21  27.51	15.67	7.28	11.05	145.13	4.70	13.13	30.37	23.89	26.89	67.25	9.57	49.62	55.29	13.81	24.98	13.06	12.00	111.53	50.60	0.00	33.26	54.88	108.43	108.21

+22  264.22	150.53	69.94	106.11	1393.84	45.15	126.12	291.68	229.49	258.23	645.87	91.93	476.56	531.00	132.68	239.87	125.39	115.21	1071.17	485.99	33.26	0.00	527.09	1041.42	1039.28

+23  435.96	248.37	115.40	175.08	2299.83	74.50	208.10	481.27	378.66	426.07	1065.68	151.69	786.32	876.14	218.92	395.78	206.90	190.10	1767.42	801.88	54.88	527.09	0.00	1718.35	1714.82

+24  41630.47	8155.01	3789.01	5748.52	99319.30	2445.97	6832.69	43101.47	12432.84	13989.53	34990.18	24665.53	112955.07	28766.91	7187.81	12994.91	6793.14	6241.59	58030.76	26328.70	1801.95	17306.34	28555.49	11031.89	80831.05

+25  5931.91	1611.59	748.79	1136.02	17627.16	483.37	1350.28	6224.01	2456.98	2764.61	6914.76	3220.48	15000.92	5684.92	1420.45	2568.06	1342.46	1233.46	11468.04	5203.08	356.10	3420.08	5643.14	29530.49	7745.55

+

+[*,*,14]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   1571.33	1099.56	510.88	775.09	14472.01	311.84	871.10	7340.04	1585.06	1656.54	4143.29	4714.50	21315.70	3406.37	756.48	1310.12	804.40	739.08	5850.53	2654.40	181.67	2049.30	2878.90	47304.38	11447.47

+2   204.35	0.00	54.09	82.07	1078.00	33.02	92.23	213.30	167.83	175.39	438.69	62.44	323.69	360.67	80.10	138.71	85.17	78.25	619.45	281.05	19.24	216.98	304.82	602.25	601.01

+3   94.95	54.09	0.00	38.13	500.87	15.34	42.85	99.11	77.98	81.49	203.83	29.01	150.39	167.57	37.21	64.45	39.57	36.36	287.81	130.58	8.94	100.81	141.63	279.82	279.25

+4   144.05	82.07	38.13	0.00	759.89	23.27	65.01	150.36	118.30	123.64	309.24	44.02	228.17	254.24	56.46	97.78	60.04	55.16	436.66	198.11	13.56	152.95	214.87	424.53	423.66

+5   7552.30	1858.23	863.38	1309.88	7224.54	526.99	1472.13	8046.05	2678.71	2799.52	7002.07	4591.64	21079.92	5756.70	1278.43	2214.07	1359.41	1249.04	9887.26	4485.88	307.02	3463.26	4865.28	45883.80	14622.82

+6   57.95	33.02	15.34	23.27	305.72	0.00	26.16	60.49	47.60	49.74	124.41	17.71	91.80	102.28	22.72	39.34	24.15	22.19	175.68	79.70	5.46	61.54	86.45	170.80	170.45

+7   161.89	92.23	42.85	65.01	854.02	26.16	0.00	168.98	132.96	138.95	347.54	49.47	256.43	285.73	63.45	109.89	67.47	61.99	490.74	222.65	15.24	171.90	241.48	477.12	476.14

+8   7501.85	1239.92	576.10	874.03	16122.52	351.64	982.29	1880.94	1787.39	1868.00	4672.19	5127.05	23198.90	3841.21	853.04	1477.36	907.08	833.43	6597.36	2993.24	204.86	2310.89	3246.40	51197.61	12643.96

+9   294.58	167.83	77.98	118.30	1553.98	47.60	132.96	307.48	0.00	252.84	632.39	90.02	466.61	519.91	115.46	199.96	122.77	112.81	892.96	405.14	27.73	312.78	439.41	868.17	866.38

+10  307.86	175.39	81.49	123.64	1624.07	49.74	138.95	321.35	252.84	0.00	660.91	94.08	487.65	543.36	120.67	208.98	128.31	117.89	933.24	423.41	28.98	326.89	459.22	907.32	905.46

+11  770.02	438.69	203.83	309.24	4062.06	124.41	347.54	803.76	632.39	660.91	0.00	235.30	1219.70	1359.04	301.81	522.70	320.93	294.87	2334.18	1059.02	72.48	817.61	1148.59	2269.36	2264.70

+12  5805.67	957.65	444.95	675.06	12462.37	271.59	758.68	6216.59	1380.50	1442.75	3608.57	480.16	17960.75	2966.76	658.85	1141.04	700.58	643.70	5095.48	2311.83	158.22	1784.82	2507.36	39234.92	9779.19

+13  25782.37	4286.42	1991.58	3021.53	55603.71	1215.63	3395.81	27604.99	6179.06	6457.73	16151.86	17597.25	11017.71	13279.13	2948.99	5107.25	3135.79	2881.19	22807.21	10347.69	708.20	7988.80	11222.86	173922.07	43532.64

+14  633.06	360.67	167.57	254.24	3339.59	102.28	285.73	660.80	519.91	543.36	1359.04	193.45	1002.77	0.00	248.13	429.73	263.85	242.43	1919.03	870.67	59.59	672.19	944.31	1865.74	1861.91

+15  140.59	80.10	37.21	56.46	741.65	22.72	63.45	146.75	115.46	120.67	301.81	42.96	222.69	248.13	0.00	95.43	58.59	53.84	426.17	193.36	13.23	149.28	209.71	414.34	413.49

+16  243.48	138.71	64.45	97.78	1284.43	39.34	109.89	254.15	199.96	208.98	522.70	74.40	385.67	429.73	95.43	0.00	101.48	93.24	738.07	334.87	22.92	258.53	363.19	717.58	716.10

+17  149.49	85.17	39.57	60.04	788.63	24.15	67.47	156.04	122.77	128.31	320.93	45.68	236.80	263.85	58.59	101.48	0.00	57.25	453.17	205.60	14.07	158.73	222.99	440.58	439.68

+18  137.36	78.25	36.36	55.16	724.59	22.19	61.99	143.37	112.81	117.89	294.87	41.97	217.57	242.43	53.84	93.24	57.25	0.00	416.37	188.91	12.93	145.85	204.89	404.81	403.98

+19  1087.30	619.45	287.81	436.66	5735.83	175.68	490.74	1134.94	892.96	933.24	2334.18	332.25	1722.28	1919.03	426.17	738.07	453.17	416.37	0.00	1495.39	102.35	1154.50	1621.87	3204.45	3197.87

+20  493.31	281.05	130.58	198.11	2602.36	79.70	222.65	514.93	405.14	423.41	1059.02	150.74	781.40	870.67	193.36	334.87	205.60	188.91	1495.39	0.00	46.43	523.80	735.85	1453.87	1450.88

+21  33.76	19.24	8.94	13.56	178.11	5.46	15.24	35.24	27.73	28.98	72.48	10.32	53.48	59.59	13.23	22.92	14.07	12.93	102.35	46.43	0.00	35.85	50.36	99.50	99.30

+22  380.85	216.98	100.81	152.95	2009.12	61.54	171.90	397.54	312.78	326.89	817.61	116.38	603.27	672.19	149.28	258.53	158.73	145.85	1154.50	523.80	35.85	0.00	568.10	1122.44	1120.14

+23  535.03	304.82	141.63	214.87	2822.46	86.45	241.48	558.48	439.41	459.22	1148.59	163.49	847.49	944.31	209.71	363.19	222.99	204.89	1621.87	735.85	50.36	568.10	0.00	1576.83	1573.59

+24  63533.43	10421.21	4841.95	7345.98	135926.12	2955.46	8255.94	68034.19	15022.59	15700.10	39268.58	43495.68	196769.74	32284.37	7169.61	12416.81	7623.77	7004.77	55449.16	25157.42	1721.79	19422.47	27285.15	11031.89	106834.72

+25  9348.80	2038.28	947.03	1436.79	23903.32	578.06	1614.77	9977.45	2938.26	3070.77	7680.51	5928.63	27071.37	6314.47	1402.30	2428.59	1491.13	1370.06	10845.26	4920.52	336.76	3798.83	5336.68	57759.90	7419.76

+

+[*,*,16]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   1767.93	1265.90	588.17	892.35	15802.65	305.66	853.86	7545.19	1553.69	1427.36	3570.06	5309.31	23886.95	2935.10	774.07	1196.63	693.11	636.83	5343.75	2424.47	165.93	1765.77	2629.53	54728.04	12455.90

+2   258.69	0.00	68.47	103.89	1364.64	35.59	99.41	229.90	180.88	166.17	415.63	59.16	306.67	341.70	90.12	139.31	80.69	74.14	622.12	282.26	19.32	205.57	306.13	604.85	603.60

+3   120.19	68.47	0.00	48.27	634.05	16.53	46.19	106.82	84.04	77.21	193.11	27.49	142.49	158.76	41.87	64.73	37.49	34.45	289.05	131.14	8.98	95.51	142.24	281.03	280.45

+4   182.35	103.89	48.27	0.00	961.95	25.08	70.07	162.06	127.50	117.14	292.98	41.70	216.17	240.87	63.52	98.20	56.88	52.26	438.54	198.97	13.62	144.91	215.79	426.36	425.48

+5   8017.13	2242.49	1041.92	1580.75	8128.50	541.47	1512.58	8353.12	2752.30	2528.50	6324.20	5084.68	23189.38	5199.39	1371.23	2119.78	1227.81	1128.12	9466.21	4294.84	293.94	3127.99	4658.09	52374.03	15521.74

+6   62.46	35.59	16.53	25.08	329.51	0.00	24.00	55.51	43.68	40.12	100.36	14.29	74.05	82.51	21.76	33.64	19.48	17.90	150.22	68.15	4.66	49.64	73.92	146.05	145.75

+7   174.48	99.41	46.19	70.07	920.46	24.00	0.00	155.07	122.01	112.08	280.34	39.90	206.85	230.48	60.78	93.97	54.43	50.01	419.62	190.38	13.03	138.66	206.49	407.97	407.13

+8   8001.45	1384.97	643.49	976.27	17679.13	334.41	934.17	1801.82	1699.82	1561.60	3905.83	6267.74	28165.68	3211.15	846.87	1309.18	758.29	696.73	5846.34	2652.50	181.54	1931.85	2876.84	64745.60	14322.65

+9   317.49	180.88	84.04	127.50	1674.88	43.68	122.01	282.16	0.00	203.95	510.12	72.61	376.39	419.39	110.60	170.98	99.04	90.99	763.55	346.43	23.71	252.31	375.73	742.35	740.83

+10  291.68	166.17	77.21	117.14	1538.69	40.12	112.08	259.22	203.95	0.00	468.64	66.71	345.78	385.29	101.61	157.08	90.98	83.60	701.47	318.26	21.78	231.79	345.17	681.99	680.59

+11  729.53	415.63	193.11	292.98	3848.51	100.36	280.34	648.35	510.12	468.64	0.00	166.84	864.86	963.66	254.15	392.88	227.56	209.09	1754.48	796.01	54.48	579.75	863.34	1705.76	1702.26

+12  6672.92	1066.38	495.47	751.70	14058.67	257.49	719.28	7375.25	1308.81	1202.39	3007.37	404.33	24010.85	2472.49	652.06	1008.03	583.86	536.46	4501.50	2042.34	139.78	1487.46	2215.08	55244.94	11823.16

+13  29617.01	4765.23	2214.04	3359.05	62646.90	1150.61	3214.18	32717.17	5848.56	5372.99	13438.74	23704.76	9277.65	11048.56	2913.82	4504.48	2609.06	2397.22	20115.43	9126.42	624.62	6646.88	9898.31	244731.37	52519.91

+14  599.78	341.70	158.76	240.87	3164.03	82.51	230.48	533.03	419.39	385.29	963.66	137.17	711.04	0.00	208.94	323.01	187.09	171.90	1442.43	654.44	44.79	476.63	709.79	1402.38	1399.50

+15  158.18	90.12	41.87	63.52	834.44	21.76	60.78	140.58	110.60	101.61	254.15	36.18	187.52	208.94	0.00	85.19	49.34	45.33	380.41	172.59	11.81	125.70	187.19	369.85	369.09

+16  244.53	139.31	64.73	98.20	1289.97	33.64	93.97	217.32	170.98	157.08	392.88	55.92	289.89	323.01	85.19	0.00	76.28	70.08	588.08	266.81	18.26	194.32	289.38	571.75	570.57

+17  141.64	80.69	37.49	56.88	747.17	19.48	54.43	125.87	99.04	90.98	227.56	32.39	167.91	187.09	49.34	76.28	0.00	40.59	340.62	154.54	10.58	112.55	167.61	331.16	330.48

+18  130.14	74.14	34.45	52.26	686.50	17.90	50.01	115.65	90.99	83.60	209.09	29.76	154.28	171.90	45.33	70.08	40.59	0.00	312.97	141.99	9.72	103.42	154.00	304.28	303.65

+19  1091.99	622.12	289.05	438.54	5760.55	150.22	419.62	970.46	763.55	701.47	1754.48	249.74	1294.55	1442.43	380.41	588.08	340.62	312.97	0.00	1191.49	81.55	867.78	1292.26	2553.23	2547.98

+20  495.44	282.26	131.14	198.97	2613.57	68.15	190.38	440.30	346.43	318.26	796.01	113.31	587.34	654.44	172.59	266.81	154.54	141.99	1191.49	0.00	37.00	393.71	586.30	1158.41	1156.03

+21  33.91	19.32	8.98	13.62	178.87	4.66	13.03	30.13	23.71	21.78	54.48	7.75	40.20	44.79	11.81	18.26	10.58	9.72	81.55	37.00	0.00	26.95	40.13	79.28	79.12

+22  360.83	205.57	95.51	144.91	1903.50	49.64	138.66	320.68	252.31	231.79	579.75	82.52	427.77	476.63	125.70	194.32	112.55	103.42	867.78	393.71	26.95	0.00	427.01	843.68	841.95

+23  537.34	306.13	142.24	215.79	2834.62	73.92	206.49	477.54	375.73	345.17	863.34	122.89	637.01	709.79	187.19	289.38	167.61	154.00	1292.26	586.30	40.13	427.01	0.00	1256.38	1253.80

+24  73113.56	11652.37	5413.97	8213.84	153792.34	2813.58	7859.60	80825.49	14301.41	13138.50	32861.60	58673.94	263267.49	27016.92	7125.12	11014.75	6379.89	5861.89	49188.03	22316.73	1527.37	16253.54	24204.21	11031.89	129500.02

+25  11169.12	2220.70	1031.79	1565.39	26899.92	536.21	1497.88	12114.46	2725.55	2503.92	6262.74	8347.10	37624.18	5148.86	1357.90	2099.18	1215.87	1117.15	9374.21	4253.10	291.09	3097.59	4612.82	85868.11	6623.04

+

+[*,*,18]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   1488.72	1031.57	479.29	727.16	13381.83	264.04	737.58	6702.78	1342.10	1545.95	3866.67	5086.46	22932.44	3178.95	749.09	1461.05	750.69	689.74	6524.55	2960.20	202.60	1912.48	3210.57	51886.93	13885.34

+2   183.43	0.00	48.55	73.66	967.64	26.75	74.72	172.80	135.96	156.61	391.71	55.76	289.02	322.04	75.88	148.01	76.05	69.87	660.96	299.88	20.52	193.74	325.24	642.60	641.28

+3   85.23	48.55	0.00	34.23	449.59	12.43	34.72	80.29	63.17	72.76	182.00	25.91	134.29	149.63	35.26	68.77	35.33	32.46	307.10	139.33	9.54	90.02	151.11	298.57	297.96

+4   129.30	73.66	34.23	0.00	682.09	18.85	52.67	121.81	95.84	110.39	276.12	39.30	203.73	227.01	53.49	104.33	53.61	49.25	465.91	211.39	14.47	136.57	229.26	452.98	452.05

+5   6825.90	1706.85	793.04	1203.17	6844.74	436.88	1220.40	7177.58	2220.65	2557.93	6397.81	4864.14	22221.03	5259.91	1239.44	2417.46	1242.10	1141.25	10795.54	4897.96	335.22	3164.39	5312.22	50189.69	17058.84

+6   46.95	26.75	12.43	18.85	247.67	0.00	19.12	44.23	34.80	40.09	100.26	14.27	73.98	82.43	19.42	37.88	19.46	17.88	169.18	76.76	5.25	49.59	83.25	164.48	164.14

+7   131.15	74.72	34.72	52.67	691.86	19.12	0.00	123.55	97.21	111.98	280.07	39.87	206.65	230.26	54.26	105.83	54.37	49.96	472.59	214.41	14.67	138.52	232.55	459.46	458.52

+8   7007.55	1145.45	532.20	807.43	14961.48	293.18	819.00	1608.35	1490.26	1716.60	4293.50	5769.30	26001.10	3529.87	831.78	1622.33	833.56	765.88	7244.77	3286.97	224.96	2123.59	3564.97	58792.46	15620.23

+9   238.64	135.96	63.17	95.84	1258.92	34.80	97.21	224.82	0.00	203.75	509.62	72.54	376.02	418.98	98.73	192.56	98.94	90.91	859.92	390.15	26.70	252.06	423.15	836.04	834.33

+10  274.89	156.61	72.76	110.39	1450.13	40.09	111.98	258.97	203.75	0.00	587.02	83.56	433.13	482.61	113.72	221.81	113.97	104.71	990.53	449.41	30.76	290.34	487.41	963.02	961.04

+11  687.55	391.71	182.00	276.12	3627.01	100.26	280.07	647.72	509.62	587.02	0.00	208.99	1083.34	1207.10	284.44	554.79	285.05	261.91	2477.48	1124.04	76.93	726.20	1219.10	2408.68	2403.73

+12  6122.66	903.90	419.98	637.17	12323.18	231.36	646.29	6652.83	1176.00	1354.61	3388.12	452.52	23226.95	2785.52	656.38	1280.23	657.78	604.38	5717.04	2593.84	177.52	1675.78	2813.22	52706.52	13345.54

+13  27176.69	4043.43	1878.68	2850.24	54940.68	1034.94	2891.06	29519.26	5260.60	6059.60	15156.07	22884.37	10383.58	12460.45	2936.17	5726.84	2942.46	2703.56	25574.07	11603.02	794.12	7496.28	12584.36	233570.53	59334.46

+14  565.26	322.04	149.63	227.01	2981.92	82.43	230.26	532.52	418.98	482.61	1207.10	171.82	890.66	0.00	233.85	456.11	234.35	215.32	2036.84	924.12	63.25	597.04	1002.28	1980.28	1976.21

+15  133.20	75.88	35.26	53.49	702.66	19.42	54.26	125.48	98.73	113.72	284.44	40.49	209.87	233.85	0.00	107.48	55.22	50.74	479.96	217.76	14.90	140.69	236.18	466.63	465.67

+16  259.79	148.01	68.77	104.33	1370.49	37.88	105.83	244.74	192.56	221.81	554.79	78.97	409.35	456.11	107.48	0.00	107.71	98.96	936.13	424.73	29.07	274.40	460.65	910.14	908.27

+17  133.48	76.05	35.33	53.61	704.16	19.46	54.37	125.75	98.94	113.97	285.05	40.57	210.32	234.35	55.22	107.71	0.00	50.85	480.99	218.23	14.94	140.99	236.68	467.63	466.67

+18  122.65	69.87	32.46	49.25	646.99	17.88	49.96	115.54	90.91	104.71	261.91	37.28	193.25	215.32	50.74	98.96	50.85	0.00	441.94	200.51	13.72	129.54	217.47	429.66	428.78

+19  1160.15	660.96	307.10	465.91	6120.15	169.18	472.59	1092.94	859.92	990.53	2477.48	352.65	1828.01	2036.84	479.96	936.13	480.99	441.94	0.00	1896.68	129.81	1225.37	2057.09	4064.36	4056.02

+20  526.36	299.88	139.33	211.39	2776.73	76.76	214.41	495.87	390.15	449.41	1124.04	160.00	829.37	924.12	217.76	424.73	218.23	200.51	1896.68	0.00	58.90	555.96	933.31	1844.01	1840.22

+21  36.02	20.52	9.54	14.47	190.04	5.25	14.67	33.94	26.70	30.76	76.93	10.95	56.76	63.25	14.90	29.07	14.94	13.72	129.81	58.90	0.00	38.05	63.88	126.21	125.95

+22  340.06	193.74	90.02	136.57	1793.94	49.59	138.52	320.36	252.06	290.34	726.20	103.37	535.83	597.04	140.69	274.40	140.99	129.54	1225.37	555.96	38.05	0.00	602.98	1191.35	1188.90

+23  570.88	325.24	151.11	229.26	3011.57	83.25	232.55	537.81	423.15	487.41	1219.10	173.53	899.52	1002.28	236.18	460.65	236.68	217.47	2057.09	933.31	63.88	602.98	0.00	1999.97	1995.86

+24  67209.92	9945.36	4620.86	7010.56	135452.29	2545.58	7110.95	73021.88	12939.17	14904.40	37278.40	56664.16	254846.95	30648.16	7221.91	14085.93	7237.39	6649.76	62902.86	28539.19	1953.24	18438.11	30952.94	11031.89	146568.95

+25  11070.76	2002.99	930.64	1411.92	25131.35	512.68	1432.14	11903.20	2605.94	3001.73	7507.83	8867.35	40061.27	6172.51	1454.49	2836.89	1457.60	1339.26	12668.57	5747.76	393.38	3713.42	6233.89	91096.59	8356.21

+

+[*,*,20]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1    1666.18	1179.01	547.80	831.10	15587.59	340.19	950.32	8083.92	1729.21	1722.33	4307.85	5465.84	24659.32	3541.67	764.96	1184.45	836.34	768.44	5289.35	2399.79	164.24	2130.69	2602.76	55233.47	12857.32

+2    229.76	0.00	60.82	92.27	1212.08	37.77	105.51	244.01	191.99	191.22	478.28	68.08	352.90	393.22	84.93	131.50	92.86	85.32	587.25	266.44	18.24	236.56	288.97	570.95	569.77

+3    106.75	60.82	0.00	42.87	563.16	17.55	49.02	113.37	89.20	88.85	222.22	31.63	163.97	182.70	39.46	61.10	43.14	39.64	272.85	123.79	8.47	109.91	134.26	265.28	264.73

+4    161.96	92.27	42.87	0.00	854.40	26.62	74.37	172.00	135.33	134.79	337.14	47.99	248.76	277.18	59.87	92.70	65.45	60.14	413.96	187.81	12.85	166.75	203.70	402.46	401.64

+5    8250.16	2039.40	947.56	1437.59	7660.66	588.45	1643.81	8931.75	2991.10	2979.22	7451.52	5290.04	24219.88	6126.21	1323.20	2048.81	1446.67	1329.21	9149.28	4151.05	284.10	3685.57	4502.14	52552.51	15610.11

+6    66.30	37.77	17.55	26.62	349.73	0.00	30.44	70.41	55.40	55.18	138.00	19.64	101.83	113.46	24.51	37.94	26.79	24.62	169.45	76.88	5.26	68.26	83.38	164.74	164.40

+7    185.20	105.51	49.02	74.37	976.97	30.44	0.00	196.68	154.75	154.13	385.51	54.87	284.45	316.94	68.46	106.00	74.84	68.77	473.34	214.76	14.70	190.67	232.92	460.20	459.25

+8    8225.19	1332.60	619.16	939.36	17469.35	384.51	1074.11	2029.23	1954.46	1946.70	4869.01	6023.28	27187.38	4003.02	864.61	1338.75	945.29	868.54	5978.37	2712.40	185.64	2408.24	2941.81	60681.36	14286.12

+9    336.99	191.99	89.20	135.33	1777.70	55.40	154.75	357.88	0.00	280.46	701.47	99.85	517.58	576.71	124.56	192.87	136.19	125.13	861.30	390.77	26.74	346.95	423.82	837.38	835.66

+10   335.65	191.22	88.85	134.79	1770.64	55.18	154.13	356.46	280.46	0.00	698.69	99.45	515.53	574.42	124.07	192.11	135.65	124.63	857.87	389.22	26.64	345.57	422.14	834.05	832.34

+11   839.51	478.28	222.22	337.14	4428.66	138.00	385.51	891.56	701.47	698.69	0.00	248.75	1289.42	1436.72	310.32	480.49	339.27	311.73	2145.69	973.50	66.63	864.34	1055.84	2086.11	2081.82

+12   6638.33	1017.33	472.68	717.12	13649.36	293.54	819.99	7226.61	1492.07	1486.14	3717.09	493.69	22194.69	3055.98	660.06	1022.02	721.65	663.06	4563.99	2070.69	141.72	1838.49	2245.83	49501.40	11423.93

+13   29475.73	4554.85	2116.29	3210.75	60897.55	1314.26	3671.33	32085.43	6680.39	6653.85	16642.39	21820.95	11328.21	13682.42	2955.26	4575.86	3231.02	2968.69	20434.21	9271.05	634.52	8231.42	10055.17	219347.96	50793.58

+14   690.20	393.22	182.70	277.18	3640.99	113.46	316.94	732.99	576.71	574.42	1436.72	204.51	1060.08	0.00	255.12	395.03	278.93	256.28	1764.06	800.36	54.78	710.61	868.05	1715.08	1711.55

+15   149.08	84.93	39.46	59.87	786.42	24.51	68.46	158.32	124.56	124.07	310.32	44.17	228.97	255.12	0.00	85.32	60.25	55.35	381.02	172.87	11.83	153.48	187.49	370.44	369.68

+16   230.82	131.50	61.10	92.70	1217.67	37.94	106.00	245.14	192.87	192.11	480.49	68.39	354.53	395.03	85.32	0.00	93.28	85.71	589.96	267.67	18.32	237.65	290.31	573.58	572.40

+17   162.99	92.86	43.14	65.45	859.80	26.79	74.84	173.09	136.19	135.65	339.27	48.29	250.33	278.93	60.25	93.28	0.00	60.52	416.57	189.00	12.94	167.81	204.99	405.01	404.17

+18   149.75	85.32	39.64	60.14	789.99	24.62	68.77	159.04	125.13	124.63	311.73	44.37	230.01	256.28	55.35	85.71	60.52	0.00	382.75	173.65	11.89	154.18	188.34	372.12	371.36

+19   1030.78	587.25	272.85	413.96	5437.69	169.45	473.34	1094.69	861.30	857.87	2145.69	305.42	1583.20	1764.06	381.02	589.96	416.57	382.75	0.00	1195.31	81.81	1061.27	1296.40	2561.41	2556.15

+20   467.67	266.44	123.79	187.81	2467.09	76.88	214.76	496.67	390.77	389.22	973.50	138.57	718.30	800.36	172.87	267.67	189.00	173.65	1195.31	0.00	37.12	481.50	588.18	1162.12	1159.73

+21   32.01	18.24	8.47	12.85	168.85	5.26	14.70	33.99	26.74	26.64	66.63	9.48	49.16	54.78	11.83	18.32	12.94	11.89	81.81	37.12	0.00	32.95	40.26	79.54	79.37

+22   415.23	236.56	109.91	166.75	2190.44	68.26	190.67	440.97	346.95	345.57	864.34	123.03	637.75	710.61	153.48	237.65	167.81	154.18	1061.27	481.50	32.95	0.00	522.22	1031.80	1029.68

+23   507.22	288.97	134.26	203.70	2675.75	83.38	232.92	538.67	423.82	422.14	1055.84	150.29	779.05	868.05	187.49	290.31	204.99	188.34	1296.40	588.18	40.26	522.22	0.00	1260.40	1257.82

+24   72502.91	10982.63	5102.80	7741.73	148083.20	3168.94	8852.29	78936.26	16107.73	16043.72	40128.04	53910.58	242964.99	32990.97	7125.72	11033.29	7790.63	7158.08	49270.85	22354.31	1529.94	19847.56	24244.96	11031.89	124536.48

+25   11400.57	2093.80	972.83	1475.93	26120.73	604.15	1687.66	12388.72	3070.88	3058.67	7650.26	8084.74	36612.35	6289.60	1358.49	2103.46	1485.25	1364.66	9393.30	4261.76	291.68	3783.86	4622.21	80832.16	6633.64

+

+[*,*,22]: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  :=

+1   1817.76	1265.37	587.92	891.97	14928.74	283.73	792.59	6717.80	1442.21	1153.01	2883.86	4854.47	21799.60	2370.95	764.96	690.87	559.89	514.43	3085.18	1399.75	95.80	1426.38	1518.14	50751.01	9827.20

+2   229.76	0.00	60.82	92.27	1212.08	37.77	105.51	244.01	191.99	191.22	478.28	68.08	352.90	393.22	84.93	131.50	92.86	85.32	587.25	266.44	18.24	236.56	288.97	570.95	569.77

+3   106.75	60.82	0.00	42.87	563.16	17.55	49.02	113.37	89.20	88.85	222.22	31.63	163.97	182.70	39.46	61.10	43.14	39.64	272.85	123.79	8.47	109.91	134.26	265.28	264.73

+4   161.96	92.27	42.87	0.00	854.40	26.62	74.37	172.00	135.33	134.79	337.14	47.99	248.76	277.18	59.87	92.70	65.45	60.14	413.96	187.81	12.85	166.75	203.70	402.46	401.64

+5   6923.81	2114.67	982.53	1490.65	8357.57	539.24	1506.35	7741.10	2740.97	2483.01	6210.44	4757.20	21727.47	5105.86	1323.20	1618.62	1205.72	1107.82	7228.21	3279.46	224.45	3071.72	3556.83	48645.78	12969.18

+6   66.30	37.77	17.55	26.62	349.73	0.00	30.44	70.41	55.40	55.18	138.00	19.64	101.83	113.46	24.51	37.94	26.79	24.62	169.45	76.88	5.26	68.26	83.38	164.74	164.40

+7   185.20	105.51	49.02	74.37	976.97	30.44	0.00	196.68	154.75	154.13	385.51	54.87	284.45	316.94	68.46	106.00	74.84	68.77	473.34	214.76	14.70	190.67	232.92	460.20	459.25

+8   7397.67	1431.63	665.17	1009.17	17513.61	319.76	893.24	1610.92	1625.34	1293.80	3236.01	6350.91	28461.70	2660.46	864.61	772.71	628.25	577.24	3450.65	1565.57	107.15	1600.55	1697.98	66824.48	12405.91

+9   336.99	191.99	89.20	135.33	1777.70	55.40	154.75	357.88	0.00	280.46	701.47	99.85	517.58	576.71	124.56	192.87	136.19	125.13	861.30	390.77	26.74	346.95	423.82	837.38	835.66

+10  335.65	191.22	88.85	134.79	1770.64	55.18	154.13	356.46	280.46	0.00	698.69	99.45	515.53	574.42	124.07	192.11	135.65	124.63	857.87	389.22	26.64	345.57	422.14	834.05	832.34

+11  839.51	478.28	222.22	337.14	4428.66	138.00	385.51	891.56	701.47	698.69	0.00	248.75	1289.42	1436.72	310.32	480.49	339.27	311.73	2145.69	973.50	66.63	864.34	1055.84	2086.11	2081.82

+12  6381.23	1103.68	512.80	778.00	14092.79	237.08	662.27	7421.92	1205.08	916.81	2293.10	291.00	25413.06	1885.26	660.06	528.44	445.19	409.05	2359.82	1070.66	73.28	1134.18	1161.21	60079.37	10530.16

+13  28337.67	4937.12	2293.90	3480.21	62860.46	1064.33	2973.15	32950.00	5409.98	4133.66	10338.98	25192.77	6677.23	8500.11	2955.26	2390.96	2007.25	1844.28	10677.20	4844.27	331.55	5113.72	5253.99	266172.48	46837.19

+14  690.20	393.22	182.70	277.18	3640.99	113.46	316.94	732.99	576.71	574.42	1436.72	204.51	1060.08	0.00	255.12	395.03	278.93	256.28	1764.06	800.36	54.78	710.61	868.05	1715.08	1711.55

+15  149.08	84.93	39.46	59.87	786.42	24.51	68.46	158.32	124.56	124.07	310.32	44.17	228.97	255.12	0.00	85.32	60.25	55.35	381.02	172.87	11.83	153.48	187.49	370.44	369.68

+16  230.82	131.50	61.10	92.70	1217.67	37.94	106.00	245.14	192.87	192.11	480.49	68.39	354.53	395.03	85.32	0.00	93.28	85.71	589.96	267.67	18.32	237.65	290.31	573.58	572.40

+17  162.99	92.86	43.14	65.45	859.80	26.79	74.84	173.09	136.19	135.65	339.27	48.29	250.33	278.93	60.25	93.28	0.00	60.52	416.57	189.00	12.94	167.81	204.99	405.01	404.17

+18  149.75	85.32	39.64	60.14	789.99	24.62	68.77	159.04	125.13	124.63	311.73	44.37	230.01	256.28	55.35	85.71	60.52	0.00	382.75	173.65	11.89	154.18	188.34	372.12	371.36

+19  1030.78	587.25	272.85	413.96	5437.69	169.45	473.34	1094.69	861.30	857.87	2145.69	305.42	1583.20	1764.06	381.02	589.96	416.57	382.75	0.00	1195.31	81.81	1061.27	1296.40	2561.41	2556.15

+20  467.67	266.44	123.79	187.81	2467.09	76.88	214.76	496.67	390.77	389.22	973.50	138.57	718.30	800.36	172.87	267.67	189.00	173.65	1195.31	0.00	37.12	481.50	588.18	1162.12	1159.73

+21  32.01	18.24	8.47	12.85	168.85	5.26	14.70	33.99	26.74	26.64	66.63	9.48	49.16	54.78	11.83	18.32	12.94	11.89	81.81	37.12	0.00	32.95	40.26	79.54	79.37

+22  415.23	236.56	109.91	166.75	2190.44	68.26	190.67	440.97	346.95	345.57	864.34	123.03	637.75	710.61	153.48	237.65	167.81	154.18	1061.27	481.50	32.95	0.00	522.22	1031.80	1029.68

+23  507.22	288.97	134.26	203.70	2675.75	83.38	232.92	538.67	423.82	422.14	1055.84	150.29	779.05	868.05	187.49	290.31	204.99	188.34	1296.40	588.18	40.26	522.22	0.00	1260.40	1257.82

+24  69683.01	11929.81	5542.88	8409.41	152946.96	2549.65	7122.33	81078.51	12959.87	9799.14	24509.30	62265.35	278265.21	20150.14	7125.72	5619.50	4758.34	4372.00	25094.72	11385.54	779.23	12122.44	12348.49	11031.89	114733.26

+25  10752.38	2232.44	1037.25	1573.66	26627.48	513.50	1434.43	12375.37	2610.11	2144.62	5364.05	9004.11	40435.67	4410.01	1358.49	1311.00	1041.40	956.84	5854.49	2656.20	181.79	2653.09	2880.85	94485.46	3200.17 ;
\ No newline at end of file
diff --git a/examples/spring/CORONET/CORONET.ned b/examples/spring/CORONET/CORONET.ned
new file mode 100644
index 000000000..521659b92
--- /dev/null
+++ b/examples/spring/CORONET/CORONET.ned
@@ -0,0 +1,696 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+
+
+package inet.examples.spring.CORONET;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+//
+// Example network to demonstrate RSVP-TE.
+//
+// See the README file in the model directory for scenario description.
+//
+network CORONET
+{
+    // @statistic[queueLength](src=ql record=vector(count));
+    //@display("bgb=1750,1500;bgi=maps/germany,s;bgg=500,2,grey95");
+    @display("bgb=2791.8162,1607.868;bgi=maps/usa,s");
+    types:
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 10000Mbps;
+            //thruputDisplayFormat = "u";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+        }
+    submodules:
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=81.756004,1501.8881;is=vs");
+            gates:
+                pppg[];
+        }
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=80.35625,1376.5375;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        Abilene: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=1221.9504,1148.49;is=vs");
+            gates:
+                pppg[];
+        }
+        Albany: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=2498.7551,453.44205;is=vs");
+            gates:
+                pppg[];
+        }
+        Albuquerque: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=831.35626,992.6107;is=vs");
+            gates:
+                pppg[];
+        }
+        Atlanta: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=2042.5564,1060.6959;is=vs");
+            gates:
+                pppg[];
+        }
+        Austin: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=1322.2865,1275.7019;is=vs");
+            gates:
+                pppg[];
+        }
+        Baltimore: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=2387.1174,715.3082;is=vs");
+            gates:
+                pppg[];
+        }
+        Baton_Rouge: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=1709.2972,1295.4108;is=vs");
+            gates:
+                pppg[];
+        }
+        Billings: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=858.23206,363.71838;is=vs");
+            gates:
+                pppg[];
+        }
+        Birmingham: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=1942.2203,1078.6132;is=vs");
+            gates:
+                pppg[];
+        }
+        Bismarck: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=1250.5641,317.94;is=vs");
+            gates:
+                pppg[];
+        }
+        Boston: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=2618.662,438.28134;is=vs");
+            gates:
+                pppg[];
+        }
+        Buffalo: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=2239.6453,498.92407;is=vs");
+            gates:
+                pppg[];
+        }
+        Charleston: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=2302.3552,1078.6132;is=vs");
+            gates:
+                pppg[];
+        }
+        Charlotte: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=2224.4846,956.5008;is=vs");
+            gates:
+                pppg[];
+        }
+        Chicago: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=1823.967,618.1421;is=vs");
+            gates:
+                pppg[];
+        }
+        Cincinnati: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=2004.9303,756.1042;is=vs");
+            gates:
+                pppg[];
+        }
+        Cleveland: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=2124.9753,603.80835;is=vs");
+            gates:
+                pppg[];
+        }
+        Columbus: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=2069.4321,700.56104;is=vs");
+            gates:
+                pppg[];
+        }
+        Dallas: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=1406.4972,1128.7811;is=vs");
+            gates:
+                pppg[];
+        }
+        Denver: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=996.19415,720.2699;is=vs");
+            gates:
+                pppg[];
+        }
+        Detroit: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=2069.4321,535.72314;is=vs");
+            gates:
+                pppg[];
+        }
+        El_Paso: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p=843.8983,1159.2404;is=vs");
+            gates:
+                pppg[];
+        }
+        Fresno: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p=279.50772,824.1894;is=vs");
+            gates:
+                pppg[];
+        }
+        Greensboro: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p=2280.9927,897.2364;is=vs");
+            gates:
+                pppg[];
+        }
+        Hartford: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 25;
+                @display("p=2545.6152,498.92407;is=vs");
+            gates:
+                pppg[];
+        }
+        Houston: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 26;
+                @display("p=1481.7493,1343.7871;is=vs");
+            gates:
+                pppg[];
+        }
+        Jacksonville: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 27;
+                @display("p=2239.6453,1236.2842;is=vs");
+            gates:
+                pppg[];
+        }
+        Kansas_City: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 28;
+                @display("p=1481.7493,793.7302;is=vs");
+            gates:
+                pppg[];
+        }
+        Las_Vegas: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 29;
+                @display("p=440.76218,858.23206;is=vs");
+            gates:
+                pppg[];
+        }
+        Little_Rock: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 30;
+                @display("p=1603.5859,1040.987;is=vs");
+            gates:
+                pppg[];
+        }
+        Long_Island: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 31;
+                @display("p=2572.3079,557.6923;is=vs");
+            gates:
+                pppg[];
+        }
+        Los_Angeles: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 32;
+                @display("p=252.63197,944.2344;is=vs");
+            gates:
+                pppg[];
+        }
+        Louisville: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 33;
+                @display("p=1942.2203,827.7728;is=vs");
+            gates:
+                pppg[];
+        }
+        Memphis: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 34;
+                @display("p=1736.173,1012.31964;is=vs");
+            gates:
+                pppg[];
+        }
+        Miami: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 35;
+                @display("p=2348.94,1501.4581;is=vs");
+            gates:
+                pppg[];
+        }
+        Milwaukee: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 36;
+                @display("p=1811.425,516.0142;is=vs");
+            gates:
+                pppg[];
+        }
+        Minneapolis: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 37;
+                @display("p=1555.2096,438.97046;is=vs");
+            gates:
+                pppg[];
+        }
+        Nashville: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 38;
+                @display("p=1897.4274,924.5255;is=vs");
+            gates:
+                pppg[];
+        }
+        New_Orleans: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 39;
+                @display("p=1784.5493,1324.0782;is=vs");
+            gates:
+                pppg[];
+        }
+        New_York: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 40;
+                @display("p=2514.6155,586.1539;is=vs");
+            gates:
+                pppg[];
+        }
+        Newark: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 41;
+                @display("p=2451.5386,603.07697;is=vs");
+            gates:
+                pppg[];
+        }
+        Norfolk: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 42;
+                @display("p=2451.8948,822.8112;is=vs");
+            gates:
+                pppg[];
+        }
+        Oakland: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 43;
+                @display("p=141.54558,700.56104;is=vs");
+            gates:
+                pppg[];
+        }
+        Oklahoma_City: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 44;
+                @display("p=1349.1622,992.6107;is=vs");
+            gates:
+                pppg[];
+        }
+        Omaha: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 45;
+                @display("p=1415.4557,645.0178;is=vs");
+            gates:
+                pppg[];
+        }
+        Orlando: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 46;
+                @display("p=2275.4795,1324.0782;is=vs");
+            gates:
+                pppg[];
+        }
+        Philadelphia: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 47;
+                @display("p=2419.231,644.6154;is=vs");
+            gates:
+                pppg[];
+        }
+        Phoenix: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 48;
+                @display("p=600.2249,1078.6132;is=vs");
+            gates:
+                pppg[];
+        }
+        Pittsburgh: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 49;
+                @display("p=2203.811,668.448;is=vs");
+            gates:
+                pppg[];
+        }
+        Portland: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 50;
+                @display("p=208.932,284.63202;is=vs");
+            gates:
+                pppg[];
+        }
+        Providence: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 51;
+                @display("p=2628.3098,479.62866;is=vs");
+            gates:
+                pppg[];
+        }
+        Raleigh: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 52;
+                @display("p=2348.5266,897.2364;is=vs");
+            gates:
+                pppg[];
+        }
+        Richmond: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 53;
+                @display("p=2386.923,801.5385;is=vs");
+            gates:
+                pppg[];
+        }
+        Rochester: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 54;
+                @display("p=2290.6404,479.62866;is=vs");
+            gates:
+                pppg[];
+        }
+        Sacramento: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 55;
+                @display("p=169.56801,675.244;is=vs");
+            gates:
+                pppg[];
+        }
+        Salt_Lake_City: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 56;
+                @display("p=686,595;is=vs");
+            gates:
+                pppg[];
+        }
+        San_Antonio: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 57;
+                @display("p=1295.4108,1343.7871;is=vs");
+            gates:
+                pppg[];
+        }
+        San_Diego: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 58;
+                @display("p=292.04974,1040.987;is=vs");
+            gates:
+                pppg[];
+        }
+        San_Francisco: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 59;
+                @display("p=114.66983,739.97876;is=vs");
+            gates:
+                pppg[];
+        }
+        San_Jose: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 60;
+                @display("p=114.66983,793.7302;is=vs");
+            gates:
+                pppg[];
+        }
+        Santa_Barbara: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 61;
+                @display("p=195.29706,897.6498;is=vs");
+            gates:
+                pppg[];
+        }
+        Scranton: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 62;
+                @display("p=2387.1174,549.91907;is=vs");
+            gates:
+                pppg[];
+        }
+        Seattle: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 63;
+                @display("p=254.352,163.51201;is=vs");
+            gates:
+                pppg[];
+        }
+        Spokane: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 64;
+                @display("p=469.34003,205.904;is=vs");
+            gates:
+                pppg[];
+        }
+        Springfield: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 65;
+                @display("p=1736.173,756.1042;is=vs");
+            gates:
+                pppg[];
+        }
+        St_Louis: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 66;
+                @display("p=1709.2972,813.43915;is=vs");
+            gates:
+                pppg[];
+        }
+        Syracuse: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 67;
+                @display("p=2348.5266,464.468;is=vs");
+            gates:
+                pppg[];
+        }
+        Tallahassee: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 68;
+                @display("p=2083.7659,1255.993;is=vs");
+            gates:
+                pppg[];
+        }
+        Tampa: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 69;
+                @display("p=2225.3115,1377.8297;is=vs");
+            gates:
+                pppg[];
+        }
+        Toledo: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 70;
+                @display("p=2042.5564,596.6415;is=vs");
+            gates:
+                pppg[];
+        }
+        Tucson: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 71;
+                @display("p=627.10065,1159.2404;is=vs");
+            gates:
+                pppg[];
+        }
+        Tulsa: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 72;
+                @display("p=1454.8735,956.7764;is=vs");
+            gates:
+                pppg[];
+        }
+        Washington_DC: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 73;
+                @display("p=2366.154,747.6923;is=vs");
+            gates:
+                pppg[];
+        }
+        West_Palm_Beach: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 74;
+                @display("p=2366.857,1456.6652;is=vs");
+            gates:
+                pppg[];
+        }
+        Wilmington: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 75;
+                @display("p=2430.7693,691.5385;is=vs");
+            gates:
+                pppg[];
+        }
+
+
+
+
+    connections:
+        Abilene.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.68475466721178ms; thruputDisplayFormat = "u"; } <--> Dallas.pppg++;
+        Abilene.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.80604538816431ms; thruputDisplayFormat = "u"; } <--> El_Paso.pppg++;
+        Albany.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.38532480626368ms; thruputDisplayFormat = "u"; } <--> Boston.pppg++;
+        Albany.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.17110610033007ms; thruputDisplayFormat = "u"; } <--> Syracuse.pppg++;
+        Albuquerque.pppg++ <--> CTM {  datarate = 1Gbps; delay = 5.66721559685283ms; thruputDisplayFormat = "u"; } <--> Dallas.pppg++;
+        Albuquerque.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.2386858897456ms; thruputDisplayFormat = "u"; } <--> Denver.pppg++;
+        Albuquerque.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.18474733406474ms; thruputDisplayFormat = "u"; } <--> El_Paso.pppg++;
+        Albuquerque.pppg++ <--> CTM {  datarate = 1Gbps; delay = 4.71768216629312ms; thruputDisplayFormat = "u"; } <--> Las_Vegas.pppg++;
+        Atlanta.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.33114047377725ms; thruputDisplayFormat = "u"; } <--> Birmingham.pppg++;
+        Atlanta.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.19618982194395ms; thruputDisplayFormat = "u"; } <--> Charlotte.pppg++;
+        Atlanta.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.77055443751435ms; thruputDisplayFormat = "u"; } <--> Jacksonville.pppg++;
+        Austin.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.41024408777612ms; thruputDisplayFormat = "u"; } <--> Houston.pppg++;
+        Austin.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.717762531754152ms; thruputDisplayFormat = "u"; } <--> San_Antonio.pppg++;
+        Baltimore.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.895974825654706ms; thruputDisplayFormat = "u"; } <--> Philadelphia.pppg++;
+        Baltimore.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.92409376972305ms; thruputDisplayFormat = "u"; } <--> Pittsburgh.pppg++;
+        Baltimore.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.335897370269597ms; thruputDisplayFormat = "u"; } <--> Washington_DC.pppg++;
+        Baton_Rouge.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.50075897856389ms; thruputDisplayFormat = "u"; } <--> Houston.pppg++;
+        Baton_Rouge.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.73675202882922ms; thruputDisplayFormat = "u"; } <--> New_Orleans.pppg++;
+        Billings.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.64508549352575ms; thruputDisplayFormat = "u"; } <--> Bismarck.pppg++;
+        Billings.pppg++ <--> CTM {  datarate = 1Gbps; delay = 4.40020856002781ms; thruputDisplayFormat = "u"; } <--> Denver.pppg++;
+        Billings.pppg++ <--> CTM {  datarate = 1Gbps; delay = 4.2442898993016ms; thruputDisplayFormat = "u"; } <--> Spokane.pppg++;
+        Birmingham.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.76191453998937ms; thruputDisplayFormat = "u"; } <--> Nashville.pppg++;
+        Birmingham.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.91232215196503ms; thruputDisplayFormat = "u"; } <--> New_Orleans.pppg++;
+        Bismarck.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.69470082107468ms; thruputDisplayFormat = "u"; } <--> Minneapolis.pppg++;
+        Boston.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.399614678843727ms; thruputDisplayFormat = "u"; } <--> Providence.pppg++;
+        Buffalo.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.68216869667593ms; thruputDisplayFormat = "u"; } <--> Cleveland.pppg++;
+        Buffalo.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.633131912193536ms; thruputDisplayFormat = "u"; } <--> Rochester.pppg++;
+        Charleston.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.89655552979235ms; thruputDisplayFormat = "u"; } <--> Jacksonville.pppg++;
+        Charleston.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.15090906556023ms; thruputDisplayFormat = "u"; } <--> Raleigh.pppg++;
+        Charlotte.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.799417234703577ms; thruputDisplayFormat = "u"; } <--> Greensboro.pppg++;
+        Chicago.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.29572634310024ms; thruputDisplayFormat = "u"; } <--> Detroit.pppg++;
+        Chicago.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.826632402710898ms; thruputDisplayFormat = "u"; } <--> Milwaukee.pppg++;
+        Chicago.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.78786503647313ms; thruputDisplayFormat = "u"; } <--> Springfield.pppg++;
+        Cincinnati.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.966076883737223ms; thruputDisplayFormat = "u"; } <--> Columbus.pppg++;
+        Cincinnati.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.88746290782511ms; thruputDisplayFormat = "u"; } <--> Louisville.pppg++;
+        Cincinnati.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.88525369597971ms; thruputDisplayFormat = "u"; } <--> Washington_DC.pppg++;
+        Cleveland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.19481528582321ms; thruputDisplayFormat = "u"; } <--> Columbus.pppg++;
+        Cleveland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.956218147249691ms; thruputDisplayFormat = "u"; } <--> Toledo.pppg++;
+        Columbus.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.47356783442454ms; thruputDisplayFormat = "u"; } <--> Pittsburgh.pppg++;
+        Dallas.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.16365624543814ms; thruputDisplayFormat = "u"; } <--> Houston.pppg++;
+        Dallas.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.76979140367416ms; thruputDisplayFormat = "u"; } <--> Little_Rock.pppg++;
+        Dallas.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.83468067539009ms; thruputDisplayFormat = "u"; } <--> Oklahoma_City.pppg++;
+        Denver.pppg++ <--> CTM {  datarate = 1Gbps; delay = 4.60168679379067ms; thruputDisplayFormat = "u"; } <--> Omaha.pppg++;
+        Denver.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.65635861574596ms; thruputDisplayFormat = "u"; } <--> Salt_Lake_City.pppg++;
+        Detroit.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.53621847829746ms; thruputDisplayFormat = "u"; } <--> Toledo.pppg++;
+        El_Paso.pppg++ <--> CTM {  datarate = 1Gbps; delay = 4.82226595404322ms; thruputDisplayFormat = "u"; } <--> San_Antonio.pppg++;
+        El_Paso.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.52874265339866ms; thruputDisplayFormat = "u"; } <--> Tucson.pppg++;
+        Fresno.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.48099520330338ms; thruputDisplayFormat = "u"; } <--> Las_Vegas.pppg++;
+        Fresno.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.93335390838853ms; thruputDisplayFormat = "u"; } <--> Los_Angeles.pppg++;
+        Fresno.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.44970530907705ms; thruputDisplayFormat = "u"; } <--> Oakland.pppg++;
+        Greensboro.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.45204589678432ms; thruputDisplayFormat = "u"; } <--> Louisville.pppg++;
+        Greensboro.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.655486050763748ms; thruputDisplayFormat = "u"; } <--> Raleigh.pppg++;
+        Greensboro.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.5894827343299ms; thruputDisplayFormat = "u"; } <--> Richmond.pppg++;
+        Hartford.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.931353810788593ms; thruputDisplayFormat = "u"; } <--> Long_Island.pppg++;
+        Hartford.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.627799741212363ms; thruputDisplayFormat = "u"; } <--> Providence.pppg++;
+        Jacksonville.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.23288517391358ms; thruputDisplayFormat = "u"; } <--> Orlando.pppg++;
+        Kansas_City.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.57016102896173ms; thruputDisplayFormat = "u"; } <--> Omaha.pppg++;
+        Kansas_City.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.35432898815149ms; thruputDisplayFormat = "u"; } <--> St_Louis.pppg++;
+        Kansas_City.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.09219192219622ms; thruputDisplayFormat = "u"; } <--> Tulsa.pppg++;
+        Las_Vegas.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.47950161925654ms; thruputDisplayFormat = "u"; } <--> Phoenix.pppg++;
+        Las_Vegas.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.50002564285406ms; thruputDisplayFormat = "u"; } <--> Salt_Lake_City.pppg++;
+        Little_Rock.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.30671673562391ms; thruputDisplayFormat = "u"; } <--> Memphis.pppg++;
+        Long_Island.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.146807614126083ms; thruputDisplayFormat = "u"; } <--> New_York.pppg++;
+        Los_Angeles.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.11922254305026ms; thruputDisplayFormat = "u"; } <--> San_Diego.pppg++;
+        Los_Angeles.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.753383066920627ms; thruputDisplayFormat = "u"; } <--> Santa_Barbara.pppg++;
+        Louisville.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.4755910709122ms; thruputDisplayFormat = "u"; } <--> Nashville.pppg++;
+        Louisville.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.36900837766988ms; thruputDisplayFormat = "u"; } <--> St_Louis.pppg++;
+        Memphis.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.88918164709447ms; thruputDisplayFormat = "u"; } <--> Nashville.pppg++;
+        Miami.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.98557455341429ms; thruputDisplayFormat = "u"; } <--> Tampa.pppg++;
+        Miami.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.649125157504867ms; thruputDisplayFormat = "u"; } <--> West_Palm_Beach.pppg++;
+        Milwaukee.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.84166923743758ms; thruputDisplayFormat = "u"; } <--> Minneapolis.pppg++;
+        Minneapolis.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.80663501967152ms; thruputDisplayFormat = "u"; } <--> Omaha.pppg++;
+        New_Orleans.pppg++ <--> CTM {  datarate = 1Gbps; delay = 3.26679666802315ms; thruputDisplayFormat = "u"; } <--> Tallahassee.pppg++;
+        New_York.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.121067673859765ms; thruputDisplayFormat = "u"; } <--> Newark.pppg++;
+        New_York.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.997875436790523ms; thruputDisplayFormat = "u"; } <--> Scranton.pppg++;
+        New_York.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.02075836303456ms; thruputDisplayFormat = "u"; } <--> Wilmington.pppg++;
+        Newark.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.680302260549521ms; thruputDisplayFormat = "u"; } <--> Philadelphia.pppg++;
+        Norfolk.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.49327911701849ms; thruputDisplayFormat = "u"; } <--> Raleigh.pppg++;
+        Norfolk.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.91834526716334ms; thruputDisplayFormat = "u"; } <--> Wilmington.pppg++;
+        Oakland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.663245108683785ms; thruputDisplayFormat = "u"; } <--> Sacramento.pppg++;
+        Oakland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 5.67858701167762ms; thruputDisplayFormat = "u"; } <--> Salt_Lake_City.pppg++;
+        Oakland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.128599585812623ms; thruputDisplayFormat = "u"; } <--> San_Francisco.pppg++;
+        Oklahoma_City.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.966793884092144ms; thruputDisplayFormat = "u"; } <--> Tulsa.pppg++;
+        Orlando.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.3789642738346ms; thruputDisplayFormat = "u"; } <--> West_Palm_Beach.pppg++;
+        Philadelphia.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.967044951928753ms; thruputDisplayFormat = "u"; } <--> Scranton.pppg++;
+        Phoenix.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.87337540780798ms; thruputDisplayFormat = "u"; } <--> San_Diego.pppg++;
+        Phoenix.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.11229137805425ms; thruputDisplayFormat = "u"; } <--> Tucson.pppg++;
+        Pittsburgh.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.36782690314183ms; thruputDisplayFormat = "u"; } <--> Scranton.pppg++;
+        Portland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 4.68870202779622ms; thruputDisplayFormat = "u"; } <--> Sacramento.pppg++;
+        Portland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 6.10594644685907ms; thruputDisplayFormat = "u"; } <--> Salt_Lake_City.pppg++;
+        Portland.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.3954086552899ms; thruputDisplayFormat = "u"; } <--> Seattle.pppg++;
+        Richmond.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.950723342639263ms; thruputDisplayFormat = "u"; } <--> Washington_DC.pppg++;
+        Rochester.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.726329604838963ms; thruputDisplayFormat = "u"; } <--> Syracuse.pppg++;
+        San_Francisco.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.385813361568745ms; thruputDisplayFormat = "u"; } <--> San_Jose.pppg++;
+        San_Jose.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.23494935417058ms; thruputDisplayFormat = "u"; } <--> Santa_Barbara.pppg++;
+        Scranton.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.11887541117122ms; thruputDisplayFormat = "u"; } <--> Syracuse.pppg++;
+        Seattle.pppg++ <--> CTM {  datarate = 1Gbps; delay = 2.22103475966462ms; thruputDisplayFormat = "u"; } <--> Spokane.pppg++;
+        Springfield.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.720299842249914ms; thruputDisplayFormat = "u"; } <--> St_Louis.pppg++;
+        Tallahassee.pppg++ <--> CTM {  datarate = 1Gbps; delay = 1.97047134324241ms; thruputDisplayFormat = "u"; } <--> Tampa.pppg++;
+
+
+
+}
+
diff --git a/examples/spring/CORONET/CORONET.ned.ini b/examples/spring/CORONET/CORONET.ned.ini
new file mode 100644
index 000000000..8f841d261
--- /dev/null
+++ b/examples/spring/CORONET/CORONET.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = CORONET
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmFile = ""
+**.springNetworkController.tmParser = "Generator"
+**.springNetworkController.tmIndex = 0
diff --git a/examples/spring/FatTreeTopology/ASConfig.xml b/examples/spring/FatTreeTopology/ASConfig.xml
new file mode 100644
index 000000000..afb4aec95
--- /dev/null
+++ b/examples/spring/FatTreeTopology/ASConfig.xml
@@ -0,0 +1,132 @@
+<?xml version="1.0"?>
+<OSPFASConfig xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="OSPF.xsd">
+
+<!-- Areas -->
+<Area id="0.0.0.0">
+  <AddressRange address="10.0.0.0" mask="255.0.0.0" status="Advertise" />
+</Area>
+<!-- Routers -->
+<Router name="Cores[0]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Cores[1]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Cores[2]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Cores[3]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[0]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[1]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[2]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[3]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[4]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[5]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[6]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Aggregation[7]" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[0]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[1]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[2]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[3]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[4]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[5]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[6]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="Edges[7]" RFC1583Compatible="true" >
+<BroadcastInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<BroadcastInterface ifName="ppp1" areaID="0.0.0.0" interfaceOutputCost="1" routerPriority="1" />
+<PointToPointInterface ifName="ppp2" areaID="0.0.0.0" interfaceOutputCost="2" />
+<PointToPointInterface ifName="ppp3" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+<Router name="springController" RFC1583Compatible="true" >
+<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+</Router>
+</OSPFASConfig>
diff --git a/examples/spring/FatTreeTopology/FatTreeTopology.ned b/examples/spring/FatTreeTopology/FatTreeTopology.ned
new file mode 100644
index 000000000..86c528148
--- /dev/null
+++ b/examples/spring/FatTreeTopology/FatTreeTopology.ned
@@ -0,0 +1,100 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.FatTreeTopology;
+
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+
+network FatTreeTopology
+{
+    parameters:
+        int k = default(4);
+    
+    types:
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 10Mbps;
+            delay = 5us;
+            thruputDisplayFormat = "u";
+        }
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 10000Mbps;
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=100,100");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        Cores[k^2 / 4]: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = index+1;
+                @display("p=550,100,r,150");
+            gates:
+                pppg[];
+        }
+        Aggregation[k^2 / 2]: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = index + (k^2 / 4) + 2;
+                @display("p=500,300,r,100");
+            gates:
+                pppg[];
+        }
+        Edges[k^2 / 2]: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = index + (k^2 / 4) + (k^2 / 2) + 2;
+                @display("p=500,450,r,100");
+            gates:
+                pppg[];
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=300,100");
+            gates:
+                pppg[];
+        }
+        client[k^3 / 4]: StandardHost { // client
+            parameters:
+                @display("p=0,550,r,100;i=device/pc2");
+        }
+
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=200,100");
+        }
+    connections:
+        for i=0..((k^2 / 2)-1), for j=0..((k/2)-1) {
+            Edges[i].pppg++ <--> C <--> client[j + i*(k/2)].pppg++; 	
+        }
+        for i=0..((k^2 / 2)-1), for j=0..((k/2)-1) {
+            Aggregation[i].pppg++ <--> CTM <--> Cores[(j+(k/2)*i)%((k^2)/4)].pppg++;
+            Aggregation[i].pppg++ <--> CTM <--> Edges[j+(floor(2*i/k)*(k/2))].pppg++; 	
+        }
+        Cores[0].pppg++ <--> C <--> springController.pppg++;
+}
diff --git a/examples/spring/FatTreeTopology/FatTreeTopology.ned.ini b/examples/spring/FatTreeTopology/FatTreeTopology.ned.ini
new file mode 100644
index 000000000..59af83f49
--- /dev/null
+++ b/examples/spring/FatTreeTopology/FatTreeTopology.ned.ini
@@ -0,0 +1,51 @@
+[General]
+network = FatTreeTopology
+debug-on-errors = false
+sim-time-limit = 200s
+#cpu-time-limit= 5800000s
+total-stack = 64MiB
+tkenv-plugin-path = ../../../etc/plugins
+
+**.hasOSPF=true
+**.ospf.ospfConfig = xmldoc("ASConfig.xml")
+**.springFecTable.config = xmldoc("fec.xml")
+
+**.routingFile = ""
+#*.configurator.dumpConfig = "ipv4config.xxx"
+*.configurator.dumpTopology = true
+**.client[9].numUdpApps = 1
+**.client[9].udpApp[*].typename = "UDPBasicApp"
+**.client[9].udpApp[0].localPort = 100
+**.client[9].udpApp[0].destPort = 100
+**.client[9].udpApp[0].messageLength = 128 bytes
+**.client[9].udpApp[0].sendInterval = 0.0002s
+**.client[9].udpApp[0].destAddresses = "client[0]"
+
+**.client[10].numUdpApps = 1
+**.client[10].udpApp[*].typename = "UDPBasicApp"
+**.client[10].udpApp[0].localPort = 100
+**.client[10].udpApp[0].destPort = 100
+**.client[10].udpApp[0].messageLength = 128 bytes
+**.client[10].udpApp[0].sendInterval = 0.0002s
+**.client[10].udpApp[0].destAddresses = "client[2]"
+
+**.client[12].numUdpApps = 1
+**.client[12].udpApp[*].typename = "UDPBasicApp"
+**.client[12].udpApp[0].localPort = 100
+**.client[12].udpApp[0].destPort = 100
+**.client[12].udpApp[0].messageLength = 128 bytes
+**.client[12].udpApp[0].sendInterval = 0.0002s
+**.client[12].udpApp[0].destAddresses = "client[4]"
+
+**.client[0..6].numUdpApps = 1
+**.client[0..6].udpApp[*].typename = "UDPSink"
+**.client[0..6].udpApp[0].localPort = 100
+
+**.client[*].udpApp[*].startTime = 80s
+
+# NIC configuration
+**.ppp[*].queueType = "DropTailQueue" # in routers
+**.ppp[*].queue.frameCapacity = 10  # in routers
+
+# scenario
+**.scenarioManager.script = xmldoc("scenario.xml")
diff --git a/examples/spring/FatTreeTopology/MapReduce.c b/examples/spring/FatTreeTopology/MapReduce.c
new file mode 100644
index 000000000..5344a90b8
--- /dev/null
+++ b/examples/spring/FatTreeTopology/MapReduce.c
@@ -0,0 +1,99 @@
+#include <stdio.h>
+#include <stdlib.h>
+#include <math.h>
+#include <string.h>
+
+#define INT_MAX 32767
+#define MIN(x,y) (x < y)?(x):(y)
+
+int main(int argc, char *argv[]) {
+	int NodeNumber,k;
+	int* FirstGroup;
+	int* secondGroup;
+	int FirstGroupPointer,secondGroupPointer;	
+	int RandomValue;
+	int HowManyToConnect;
+	int i; 
+	int RandomSender,RandomReciver;
+	double temp;
+	char* FileName;
+	FILE* file;
+	time_t t;
+	
+	/* Intializes random number generator */
+   	srand((unsigned) time(&t));
+
+	//get inputs//
+	if(argc != 3) {
+		printf("error\n");
+		return 0;
+	}		
+	k = atoi(argv[1]);
+	NodeNumber = ((k*k*k) / 4);	
+
+	FileName = strdup(argv[2]);	
+	
+	//two group partition//
+	FirstGroup = (int*)malloc(NodeNumber*sizeof(int));
+	secondGroup = (int*)malloc(NodeNumber*sizeof(int));	
+	FirstGroupPointer = 0;
+	secondGroupPointer = 0;
+	for (i = 0;i < NodeNumber; i++){
+		if((double)rand()/(double)RAND_MAX < 0.5){		
+			FirstGroup[FirstGroupPointer] = i;
+			FirstGroupPointer ++;
+		}else{
+			secondGroup[secondGroupPointer] = i;
+			secondGroupPointer ++;
+		}
+	}
+
+	//write to file//
+	file = fopen(strcat(argv[2],".ned.ini"),"wb");
+	fprintf(file,"[General]\n");			
+	fprintf(file,"network = %s\n",FileName);
+	fprintf(file,"debug-on-errors = false\n");
+	fprintf(file,"sim-time-limit = 200s\n");
+	fprintf(file,"#cpu-time-limit= 5800000s\n");
+	fprintf(file,"total-stack = 64MiB\n");
+	fprintf(file,"tkenv-plugin-path = ../../../etc/plugins\n\n");
+	fprintf(file,"**.ospf.ospfConfig = xmldoc(\"ASConfig.xml\")\n");
+	fprintf(file,"**.springFecTable.config = xmldoc(\"fec.xml\")\n\n");
+	fprintf(file,"**.routingFile = \"\"\n");
+	fprintf(file,"#*.configurator.dumpConfig = \"ipv4config.xxx\"\n");
+	fprintf(file,"*.configurator.dumpTopology = true\n");
+	
+	HowManyToConnect = rand() % (MIN(FirstGroupPointer,secondGroupPointer));
+	
+	for(i = 0;i < HowManyToConnect;i++){
+		//decide who will send to who//
+		do{ 
+			RandomSender = rand() % FirstGroupPointer;
+		}while(FirstGroup[RandomSender] == INT_MAX);
+		do{ 
+			RandomReciver = rand() % secondGroupPointer;	
+		}while(secondGroup[RandomReciver] == INT_MAX);
+
+		fprintf(file,"**.client[%d].numUdpApps = 1\n",FirstGroup[RandomSender]);	
+		fprintf(file,"**.client[%d].udpApp[*].typename = \"UDPBasicApp\"\n",FirstGroup[RandomSender]);
+		fprintf(file,"**.client[%d].udpApp[0].localPort = 100\n",FirstGroup[RandomSender]);
+		fprintf(file,"**.client[%d].udpApp[0].destPort = 100\n",FirstGroup[RandomSender]);	
+		fprintf(file,"**.client[%d].udpApp[0].messageLength = 128 bytes\n",FirstGroup[RandomSender]);
+		fprintf(file,"**.client[%d].udpApp[0].sendInterval = 0.1s\n",FirstGroup[RandomSender]);
+		fprintf(file,"**.client[%d].udpApp[0].destAddresses = \"client[%d]\"\n\n",FirstGroup[RandomSender],secondGroup[RandomReciver]);
+		fprintf(file,"**.client[%d].numUdpApps = 1\n",secondGroup[RandomReciver]);	
+		fprintf(file,"**.client[%d].udpApp[*].typename = \"UDPSink\"\n",secondGroup[RandomReciver]);
+		fprintf(file,"**.client[%d].udpApp[0].localPort = 100\n\n",secondGroup[RandomReciver]);
+
+		FirstGroup[RandomSender] = INT_MAX;
+		secondGroup[RandomReciver] = INT_MAX;
+	}
+	fprintf(file,"**.client[*].udpApp[*].startTime = 80s\n\n");	
+	fprintf(file,"# NIC configuration\n");
+	fprintf(file,"**.ppp[*].queueType = \"DropTailQueue\" # in routers\n");
+	fprintf(file,"**.ppp[*].queue.frameCapacity = 10  # in routers\n\n");	
+	fprintf(file,"# scenario\n");
+	fprintf(file,"**.scenarioManager.script = xmldoc(\"scenario.xml\")\n");
+
+	if(!fclose(file)) printf("success\n");
+}
diff --git a/examples/spring/FatTreeTopology/XML.c b/examples/spring/FatTreeTopology/XML.c
new file mode 100644
index 000000000..9ab54345e
--- /dev/null
+++ b/examples/spring/FatTreeTopology/XML.c
@@ -0,0 +1,76 @@
+/*
+ ============================================================================
+ Name        : XML.c
+ Author      : Boaz
+ Version     :
+ Copyright   : Boaz
+ Description : AS Configuration XML
+ ============================================================================
+ */
+
+#include <stdio.h>
+#include <stdlib.h>
+#include <math.h>
+#include <string.h>
+
+int main(int argc, char *argv[]) {
+	int Index,i,k,EntryIndex;
+	FILE* file,*file2;
+	if (argc != 2) {printf("Failed"); return 0;}
+	
+	k = atoi(argv[1]);	
+
+	file = fopen("ASConfig.xml", "wb");
+	file2 = fopen("fec.xml", "wb");
+
+	/*Doc Configuratioin*/
+	fprintf(file,"<?xml version=\"1.0\"?>\n<OSPFASConfig xmlns:xsi=\"http://www.w3.org/2001/XMLSchema-instance\" xsi:schemaLocation=\"OSPF.xsd\">\n\n");
+	/*Area Configuratioin*/
+	fprintf(file,"<!-- Areas -->\n<Area id=\"0.0.0.0\">\n  <AddressRange address=\"10.0.0.0\" mask=\"255.0.0.0\" status=\"Advertise\" />\n</Area>\n");
+
+	/*Core Routers Configuratioin*/
+	fprintf(file,"<!-- Routers -->\n");
+	for(Index = 0; Index < (k*k*0.25) ; Index++) {
+		fprintf(file,"<Router name=\"Cores[%d]\" RFC1583Compatible=\"true\" >\n",Index);
+		for(i=0;i<k;i++)
+			fprintf(file,"<PointToPointInterface ifName=\"ppp%d\" areaID=\"0.0.0.0\" interfaceOutputCost=\"2\" />\n",i);
+		fprintf(file,"</Router>\n");
+	}
+	/*Aggregation Routers Configuratioin*/
+	for(Index = 0; Index < (k*k*0.5) ; Index++) {
+		fprintf(file,"<Router name=\"Aggregation[%d]\" RFC1583Compatible=\"true\" >\n",Index);
+		for(i=0;i<k;i++)
+			fprintf(file,"<PointToPointInterface ifName=\"ppp%d\" areaID=\"0.0.0.0\" interfaceOutputCost=\"2\" />\n",i);
+		fprintf(file,"</Router>\n");
+	}
+
+	/*Edge Routers Configuratioin*/
+	for(Index = 0; Index < (k*k*0.5) ; Index++) {
+		fprintf(file,"<Router name=\"Edges[%d]\" RFC1583Compatible=\"true\" >\n",Index);
+		for(i=0;i<(k/2);i++)
+			fprintf(file,"<BroadcastInterface ifName=\"ppp%d\" areaID=\"0.0.0.0\" interfaceOutputCost=\"1\" routerPriority=\"1\" />\n",i);
+		for(i=(k/2);i<k;i++)
+			fprintf(file,"<PointToPointInterface ifName=\"ppp%d\" areaID=\"0.0.0.0\" interfaceOutputCost=\"2\" />\n",i);
+		fprintf(file,"</Router>\n");
+	}
+
+	fprintf(file,"<Router name=\"springController\" RFC1583Compatible=\"true\" >\n");
+	fprintf(file,"<PointToPointInterface ifName=\"ppp0\" areaID=\"0.0.0.0\" interfaceOutputCost=\"2\" />\n");
+	fprintf(file,"</Router>\n");
+	fprintf(file,"</OSPFASConfig>\n");
+/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
+	fprintf(file2,"<?xml version=\"1.0\"?>\n<fectable>\n");
+	EntryIndex = 0;	
+	for(Index = 0; Index < (k*k*k*0.25) ; Index++) {
+		fprintf(file2,"<fecentry>\n");
+		fprintf(file2,"<destination>client[%d]</destination>\n",Index);
+		fprintf(file2,"<sid>%d</sid>\n",EntryIndex + (k*k / 4) + (k*k / 2) + 2);
+		fprintf(file2,"</fecentry>\n");
+		
+		if((Index + 1) % (k/2) == 0) EntryIndex++;
+	}
+	fprintf(file2,"</fectable>\n");
+
+	if(!fclose(file) & !fclose(file2)) printf("Success!");
+	return 0;
+}
diff --git a/examples/spring/FatTreeTopology/fec.xml b/examples/spring/FatTreeTopology/fec.xml
new file mode 100644
index 000000000..33ea1940b
--- /dev/null
+++ b/examples/spring/FatTreeTopology/fec.xml
@@ -0,0 +1,67 @@
+<?xml version="1.0"?>
+<fectable>
+<fecentry>
+<destination>client[0]</destination>
+<sid>14</sid>
+</fecentry>
+<fecentry>
+<destination>client[1]</destination>
+<sid>14</sid>
+</fecentry>
+<fecentry>
+<destination>client[2]</destination>
+<sid>15</sid>
+</fecentry>
+<fecentry>
+<destination>client[3]</destination>
+<sid>15</sid>
+</fecentry>
+<fecentry>
+<destination>client[4]</destination>
+<sid>16</sid>
+</fecentry>
+<fecentry>
+<destination>client[5]</destination>
+<sid>16</sid>
+</fecentry>
+<fecentry>
+<destination>client[6]</destination>
+<sid>17</sid>
+</fecentry>
+<fecentry>
+<destination>client[7]</destination>
+<sid>17</sid>
+</fecentry>
+<fecentry>
+<destination>client[8]</destination>
+<sid>18</sid>
+</fecentry>
+<fecentry>
+<destination>client[9]</destination>
+<sid>18</sid>
+</fecentry>
+<fecentry>
+<destination>client[10]</destination>
+<sid>19</sid>
+</fecentry>
+<fecentry>
+<destination>client[11]</destination>
+<sid>19</sid>
+</fecentry>
+<fecentry>
+<destination>client[12]</destination>
+<sid>20</sid>
+</fecentry>
+<fecentry>
+<destination>client[13]</destination>
+<sid>20</sid>
+</fecentry>
+<fecentry>
+<destination>client[14]</destination>
+<sid>21</sid>
+</fecentry>
+<fecentry>
+<destination>client[15]</destination>
+<sid>21</sid>
+</fecentry>
+</fectable>
diff --git a/examples/spring/FatTreeTopology/scenario.xml b/examples/spring/FatTreeTopology/scenario.xml
new file mode 100644
index 000000000..fd51922f4
--- /dev/null
+++ b/examples/spring/FatTreeTopology/scenario.xml
@@ -0,0 +1,4 @@
+<?xml version="1.0"?><scenario>
+	<at t="82">
+		</at>
+</scenario>
diff --git a/examples/spring/Geant/Geant.ned b/examples/spring/Geant/Geant.ned
new file mode 100644
index 000000000..12ae79ffa
--- /dev/null
+++ b/examples/spring/Geant/Geant.ned
@@ -0,0 +1,332 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+
+
+package inet.examples.spring.Geant;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+//
+// Example network to demonstrate RSVP-TE.
+//
+// See the README file in the model directory for scenario description.
+//
+network Geant
+{
+    // @statistic[queueLength](src=ql record=vector(count));
+    @display("bgb=740.50775,756.54236;bgi=maps/europe,s");
+    @statistic[endToEndDelayStripped](source=endToEndDelay; record=vector(sumPerDuration));
+    types:
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 100Mbps;
+            //thruputDisplayFormat = "u";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 14Gbps;
+            thruputDisplayFormat = "u";
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=45.384617,116.15385;i=block/cogwheel;is=vs");
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=45.384617,149.23077;is=vs");
+            gates:
+                pppg[];
+        }
+
+        clientat: StandardHost {
+            parameters:
+                @display("p=378.46155,510.00003;i=misc/cloud;is=vs");
+        }
+        clientbe: StandardHost {
+            parameters:
+                @display("p=257.69232,435.38464;i=misc/cloud;is=vs");
+        }
+        clientch: StandardHost {
+            parameters:
+                @display("p=313.84616,510.76926;i=misc/cloud;is=vs");
+        }
+        clientcz: StandardHost {
+            parameters:
+                @display("p=405.38464,457.69232;i=misc/cloud;is=vs");
+        }
+        clientde: StandardHost {
+            parameters:
+                @display("p=322.3077,435.38464;i=misc/cloud;is=vs");
+        }
+        clientes: StandardHost {
+            parameters:
+                @display("p=155.38463,615.38464;i=misc/cloud;is=vs");
+        }
+        clientfr: StandardHost {
+            parameters:
+                @display("p=237.69232,490.76926;i=misc/cloud;is=vs");
+        }
+        clientgr: StandardHost {
+            parameters:
+                @display("p=526.1539,639.2308;i=misc/cloud;is=vs");
+        }
+        clienthr: StandardHost {
+            parameters:
+                @display("p=451.53848,560.7692;i=misc/cloud;is=vs");
+        }
+        clienthu: StandardHost {
+            parameters:
+                @display("p=483.84616,510.00003;i=misc/cloud;is=vs");
+        }
+        clientie: StandardHost {
+            parameters:
+                @display("p=119.230774,385.38464;i=misc/cloud;is=vs");
+        }
+        clientil: StandardHost {
+            parameters:
+                @display("p=685.38464,728.46155;i=misc/cloud;is=vs");
+        }
+        clientit: StandardHost {
+            parameters:
+                @display("p=376.08466,604.9423;i=misc/cloud;is=vs");
+        }
+        clientlu: StandardHost {
+            parameters:
+                @display("p=290.76926,466.9231;i=misc/cloud;is=vs");
+        }
+        clientnl: StandardHost {
+            parameters:
+                @display("p=290.76926,394.6154;i=misc/cloud;is=vs");
+        }
+        clientny: StandardHost {
+            parameters:
+                @display("p=0.7692308,407.69232;i=misc/cloud;is=vs");
+        }
+        clientpl: StandardHost {
+            parameters:
+                @display("p=451.53848,384.6154;i=misc/cloud;is=vs");
+        }
+        clientpt: StandardHost {
+            parameters:
+                @display("p=60.000004,619.2308;i=misc/cloud;is=vs");
+        }
+        clientse: StandardHost {
+            parameters:
+                @display("p=375.38464,297.69232;i=misc/cloud;is=vs");
+        }
+        clientsi: StandardHost {
+            parameters:
+                @display("p=408.46155,561.53845;i=misc/cloud;is=vs");
+        }
+        clientsk: StandardHost {
+            parameters:
+                @display("p=463.07693,476.15387;i=misc/cloud;is=vs");
+        }
+        clientuk: StandardHost {
+            parameters:
+                @display("p=197.69232,421.53848;i=misc/cloud;is=vs");
+        }
+
+
+        at: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=378.46155,511.53848;is=s");
+        }
+        be: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=257.69232,436.15387;is=s");
+        }
+        ch: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=313.84616,510.76926;is=s");
+        }
+        cz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=405.38464,458.46155;is=s");
+        }
+        de: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=322.3077,433.07693;is=s");
+        }
+        es: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=155.38463,616.1539;is=s");
+        }
+        fr: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=234.61539,491.53848;is=s");
+        }
+        gr: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=526.1539,640.7692;is=s");
+        }
+        hr: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=451.53848,558.46155;is=s");
+        }
+        hu: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=483.84616,511.53848;is=s");
+        }
+        ie: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=119.230774,385.38464;is=s");
+        }
+        il: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=685.38464,730.7693;is=s");
+        }
+        it: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=376.08466,604.9423;is=s");
+        }
+        lu: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=290.76926,467.69232;is=s");
+        }
+        nl: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=290.76926,395.38464;is=s");
+        }
+        ny: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=0.7692308,408.46155;is=s");
+        }
+        pl: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=451.53848,386.15387;is=s");
+        }
+        pt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=60.000004,620.7692;is=s");
+        }
+        se: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=375.38464,298.46155;is=s");
+        }
+        si: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=408.46155,561.53845;is=s");
+        }
+        sk: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=463.07693,476.9231;is=s");
+        }
+        uk: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p=197.69232,422.3077;is=s");
+        }
+
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=45.384617,61.538464;i=block/control;is=vs");
+        }
+        lifecycleController: LifecycleController {
+            parameters:
+                @display("p=45.384617,87.692314;i=block/cogwheel;is=vs");
+        }
+
+    connections:
+        at.pppg++ <--> CTM {  delay = 3.9396ms; } <--> ch.pppg++;
+        at.pppg++ <--> CTM {  delay = 2.9302ms; } <--> de.pppg++;
+        at.pppg++ <--> CTM {  delay = 1.0682ms; } <--> hu.pppg++;
+        at.pppg++ <--> CTM {  delay = 33.3298ms; } <--> ny.pppg++;
+        at.pppg++ <--> CTM {  delay = 1.3573ms; } <--> si.pppg++;
+        be.pppg++ <--> CTM {  delay = 1.2936ms; } <--> fr.pppg++;
+        be.pppg++ <--> CTM {  delay = 0.9114ms; } <--> lu.pppg++;
+        be.pppg++ <--> CTM {  delay = 0.8281ms; } <--> nl.pppg++;
+        ch.pppg++ <--> CTM {  delay = 2.009ms; } <--> fr.pppg++;
+        ch.pppg++ <--> CTM {  delay = 1.225ms; } <--> it.pppg++;
+        cz.pppg++ <--> CTM {  delay = 2.0139ms; } <--> de.pppg++;
+        cz.pppg++ <--> CTM {  delay = 1.5141ms; } <--> pl.pppg++;
+        cz.pppg++ <--> CTM {  delay = 1.421ms; } <--> sk.pppg++;
+        de.pppg++ <--> CTM {  delay = 2.3422ms; } <--> fr.pppg++;
+        de.pppg++ <--> CTM {  delay = 8.7906ms; } <--> gr.pppg++;
+        de.pppg++ <--> CTM {  delay = 5.3312ms; } <--> ie.pppg++;
+        de.pppg++ <--> CTM {  delay = 2.5382ms; } <--> it.pppg++;
+        de.pppg++ <--> CTM {  delay = 1.7542ms; } <--> nl.pppg++;
+        de.pppg++ <--> CTM {  delay = 5.8016ms; } <--> se.pppg++;
+        es.pppg++ <--> CTM {  delay = 5.1646ms; } <--> fr.pppg++;
+        es.pppg++ <--> CTM {  delay = 5.8261ms; } <--> it.pppg++;
+        es.pppg++ <--> CTM {  delay = 2.4647ms; } <--> pt.pppg++;
+        fr.pppg++ <--> CTM {  delay = 1.4063ms; } <--> lu.pppg++;
+        fr.pppg++ <--> CTM {  delay = 1.6807ms; } <--> uk.pppg++;
+        gr.pppg++ <--> CTM {  delay = 7.1197ms; } <--> it.pppg++;
+        hr.pppg++ <--> CTM {  delay = 1.4896ms; } <--> hu.pppg++;
+        hr.pppg++ <--> CTM {  delay = 0.5635ms; } <--> si.pppg++;
+        hu.pppg++ <--> CTM {  delay = 0.7987ms; } <--> sk.pppg++;
+        ie.pppg++ <--> CTM {  delay = 2.2687ms; } <--> uk.pppg++;
+        il.pppg++ <--> CTM {  delay = 13.0242ms; } <--> it.pppg++;
+        il.pppg++ <--> CTM {  delay = 16.1504ms; } <--> nl.pppg++;
+        nl.pppg++ <--> CTM {  delay = 1.7591ms; } <--> uk.pppg++;
+        ny.pppg++ <--> CTM {  delay = 27.3175ms; } <--> uk.pppg++;
+        pl.pppg++ <--> CTM {  delay = 3.8073ms; } <--> se.pppg++;
+        pt.pppg++ <--> CTM {  delay = 7.7812ms; } <--> uk.pppg++;
+        se.pppg++ <--> CTM {  delay = 6.9874ms; } <--> uk.pppg++;
+
+
+        clientat.ethg++ <--> C <--> at.ethg++;
+        clientbe.ethg++ <--> C <--> be.ethg++;
+        clientch.ethg++ <--> C <--> ch.ethg++;
+        clientcz.ethg++ <--> C <--> cz.ethg++;
+        clientde.ethg++ <--> C <--> de.ethg++;
+        clientes.ethg++ <--> C <--> es.ethg++;
+        clientfr.ethg++ <--> C <--> fr.ethg++;
+        clientgr.ethg++ <--> C <--> gr.ethg++;
+        clienthr.ethg++ <--> C <--> hr.ethg++;
+        clienthu.ethg++ <--> C <--> hu.ethg++;
+        clientie.ethg++ <--> C <--> ie.ethg++;
+        clientil.ethg++ <--> C <--> il.ethg++;
+        clientit.ethg++ <--> C <--> it.ethg++;
+        clientlu.ethg++ <--> C <--> lu.ethg++;
+        clientnl.ethg++ <--> C <--> nl.ethg++;
+        clientny.ethg++ <--> C <--> ny.ethg++;
+        clientpl.ethg++ <--> C <--> pl.ethg++;
+        clientpt.ethg++ <--> C <--> pt.ethg++;
+        clientse.ethg++ <--> C <--> se.ethg++;
+        clientsi.ethg++ <--> C <--> si.ethg++;
+        clientsk.ethg++ <--> C <--> sk.ethg++;
+        clientuk.ethg++ <--> C <--> uk.ethg++;
+}
+
diff --git a/examples/spring/Geant/Geant.ned.ini b/examples/spring/Geant/Geant.ned.ini
new file mode 100644
index 000000000..2b9c3f11f
--- /dev/null
+++ b/examples/spring/Geant/Geant.ned.ini
@@ -0,0 +1,8 @@
+[General]
+network = Geant
+include ../streete_notraffic.ini
+
+#**.springNetworkController.onMode="${none,streete,lastoff,allon,locality}"
+**.springNetworkController.tmFile = "directed-geant-uhlig-15min-over-4months-ALL-native/*.txt"
+**.springNetworkController.tmParser = "SndLib"
+**.springNetworkController.tmIndex = 0 # ${0, 120, 150, 180, 200, 201}#,120..286}
\ No newline at end of file
diff --git a/examples/spring/Geant/directed-geant-uhlig-15min-over-4months-ALL-native.tar.xz b/examples/spring/Geant/directed-geant-uhlig-15min-over-4months-ALL-native.tar.xz
new file mode 100644
index 0000000000000000000000000000000000000000..05aed32941dc793a49b31aea23cfadc7b8e908f9
GIT binary patch
literal 197744
zcmV(rK<>Z&H+ooF000E$*0e?f03iVu0001VFXf}?7>DovT>vr~N~-6Df!x$EF_*F4
zuv)!b@oCZ-znAxhmL`!HZ;KwkMN1eYr-Q*mZTcMY&pp(>gt2g`)+ZLbGTG>M$tOZr
z8`7`EfQ9z>mUUPfN*VQv80aYG85&^<-+9@4O_wXXZi25h3@$&S5FO$vw!rDXdj$AM
z-j}RQNh7ft`NT^1*fB>I(~I8fSL&(ZG4)X*B1`QkJ?L;>wgNVdSg-8bT2)ietgo)(
z5j0(*xQMF3)IAdfBEvX-H`^G6Ctloj?|s=y9Gv8g-QW!IsTn|oZQTqd6_tSgEGYYe
z<L_+g&HT|W*SAAn<u_K#dx8sLWej+73~K;+VMbI7>VhW^v43BbcEZJbJh9o&tVo;g
z&FfBBjjrldcP9InJ`f6Dae?bJ`^Ai775BRItd**9l!3xNX6xL<95<>J^e7OgXdO{`
z;0EjEH9QJm=GoPM5;MdMIc|tkY@~A*lFtZ34Wlrfq*zm8*B+NRvgEWkL`4xqFZDTR
zC2SCDZ4Ko_*5HSZZ*I$jw9IC_M_!i~O7J_Ov_p^F$BpRxebXEoTBvNrBJ{f+*^7<0
zo-2PU=XW{Q14E75E?~ivrR%;!{&<S|hOeV_Kx=1bWpEdHeO7)-*PPhXLw-=|G*z+M
zDVW$xp7eHMmb~%WXxR3=LdtV?gfxfGxpdf6z5@q_<5pBZtp?z)8H$fWo|@aF6bkAN
zDmfs)&InPKrt-T<`J4t*dBL{0hi_l%*uuiXaH{pF7j?E?51hlo`bCu&Verhc7;-Sk
zXYJ=$j#R1w)p0FT>NC0WC~kc9QKQmN;AfWx1sw_&<!<D^n)beh`KpmJ{2EIgs`a2Q
z^OU{THrapu%X;U@(ve9}azR?ytBa;9fHc)6a%CF{8#*qi*afWnq8bO2fgHOcw2wdc
z7l~d%*Wq+Z{xmx>ACWe>6sQ<`AVR)VmKjyos-wI%jbyzP{CT~jf^6C}q0+G_G;RO8
zAv0J+8(%-XtT>B81qMHfar*DX4(nzPZAMS7!>W=+v_!_o6OouASxV5yDQmX8^%*w*
z8|$!MOkxx&1L>H|?A#@ys-^C2CCZL=*MUmZ%p4W_LSD(cF1d$Td>^7o27`ZvSFo*n
zSi{{$ZP_+=VHMBlhfBi^xuJHVc5GRl?c+1(tMI1$7Ni+D*##<Vr4bQmQ(C#BfH%_>
z^tj4ojR9g@g9F!82d%{o05qu-LD2F!)4w)SsWOqaT<xr)mSN&1s7x~mr@CjjCHnP;
z&HM8zhV`$JS8f&NxXeUyw|_Z)GBT8`o5fpNeR!$d;}QJUE|N*=u?;Rlhmi75>TVEv
z%NT0E4_7X54`skXNIAcEOgak;FSO(bpo4a}+a=-_C#XkuPV?vf(9X7Z&+OGnj#arV
z3HzDyh71-rD9s<WM?LRiY5?~E-nQNeO66ZXj}n`dHbiohn1`HL_I_n{HB9?O-x*t=
zu?Hee_A`4Vt}?mt#SSGMAs%Ue&9NkUPXPrvpaV!6mh4w2+I?0P5mQ-cURZs@7QD2v
zOkdYN^U$URs>>sG#_^dzYli4So$rL0<T_PZ>4)Mx@00WRBz4pDOS9<%*M)<~YiT`E
zda_c~9V(t6jIpds8mO}cFjQTc<ngmcuA^z;&;b%yizEnZ!Z0CeTg_qXMaer%+@2y=
z5_xx$F%(JJMz{LtaC3(5<(BcP8xjoYp)S<Qza|GEJw?C?rAAN7-JvK>VrTL*S;jyY
z46nT=T6`v>@_6_S)(}Co%8;|_j2rT)a3gBMRZfJWR7Lawy*Y)l(5cqD`pnR@gFsQ>
zPxZEqQpvSL7B@v&d?G4y%}eQv^vIPa9YTopbicr0bdq#8)@K%4Y48Hgbg<zg{2+;{
zO}P0~1d)|)eWh&cd5Nh{{rZb{-#plNTBTj^Yl#`nmGmvkkj&`!RpjbiCl$4Z3>5i)
z0!jYW>CIV2(r=A=cA7eK0lm^<%0`Y#A{^!fd`2%j+t!h5EPiKP+$oO<)b`~vN#M;F
z+;`*K2dakfrlrVJwxMSAT`;lQ-!FVnC@Mx@6#oI`s02SY#{k{Z?>P-$%KT$DK`5Y!
ziqdG1zm;ZkLm58=lX;QD1c~~D=3Cu@8+{ji8TOH@4&SM|nG_!hZSYSe2uVp~&)d>_
zVYOe?JGqPmw3uwKIZvWl#|S5tDt@*q-2+ca2#T|YtJJ2)j|q6|Uz&!Nn9oOcQ9f2<
zKPrF5Y08l7!sc)h&Au2DUtY>EH`*W%$8(cs603sk^PJ(1@+bSqkjI|AO_z@rR){!j
zwB~Ft4}KO=?&j%#&-z@>e3uK5rG+TdOT)mI&jk+1TbcN~-+y8Z*P)@F2^oy5x_Ks}
zxhg0yMJUtDt=Olpu5DO<u@HC)Ut;JLxp><>qfSsUseFe)>J4C<i&KM=9mAoGRIil%
z&!M>3<R?sjP534wIr3t~*+I<uK+Lw?obnpxFK@!5!jyh`>Pj?G_QJP*rVY;TqdK@0
z6zu|b*{{w?mb>%%G#}8$VCEfa?|#6)<_*6gRz7{tVJKZGG*HGWaG+cHqSoqK3BxwJ
zdR$rT^HwAukA%sMJ7>&Lbb&|%Y$O1vVI-wGlNENAykF^r@3n`EZwU7rn6$@{7ko0y
z%w3sQPj*QIZ^U_Lfk*Flan@KaUe?lZz6AA_lxab4NR|Oj<;%n&S(VA}n;_H<3Cytu
zEY$eA@p^u-h;$#{%0&1ii9Oa|YYD-Fv_Uw@tiG#*W<aWI%5sxvKtilhBl|vhA2jKX
zz1#+^Q^=pQ>`?<(ii}|f{Jd`I1T1s1ZEZ`zxy4kYut`}S5<9m=*3Ju3h$R46;9_cg
ze_BdX>)%m(q{7PleO$Wmm4wxC4>Bz7)t$0U>m(UlK25>_+zT>*NHyvYN}e2pso3$N
zFGJUDbsH-?hvp<GV#-=1tN)KtDvf75#F5)0lxtM^RZAr_A98j_dX|xTP+d67aV!f%
z4h}-UQc}i&R^*9r^)_AW0zGkrflqU4QF?1Fl-i;fAH0~13J?r(&a_akOPHl;MMv**
zH0d0x(hewLWVvQKwm}jGpS2%Ppd}B9A1vGUl3_$SmM6iYo(JZ~SuwFMI;2UJyi3Ry
z3#c$u`q`f1+ui|L;sm-5v-I)3gS+a(z|An)F{Yw|bABIVwh8<_ShS5cV6fwYSzwJ;
z#dRC5(v!f`CjczVa*R1P0#B_9n-45rq#6t&Ogdq;&9p%*zK@W{oLbFJI<6$}1moB~
z?CK8>2ujgu!(+A)Pcf+-i5z1ah^Vvy-gnVecOu_z0Ko0t;XH(Aq8bRS#6qO1?9I4Z
z19e@GIv!dprzoG)b}NQLmiMfoOqlhQy=CnvXd}m*7T8KP31h=L;t(1~F{-pW(4e0-
zg%ngJ{>ebBX9PMJGQ=kn{!I2_;c)kMDkE+3IF;)q>_BUPF6^5z*+B)?H(Xa#1VDBw
zmDr8pDY0N}@f_riOB0s|e;L_j_cM|2N(B?GUZD(@aoLBiOUwSi-JY&`p32~ExtyJz
z#9WV-zY*~oNHHJ-ExO&qw}Pfs9*CnEqfZsC@|L!dx3fpQRIWT7Pb{i025P-U6sdvZ
zVzpZ+8+oOcCx2e@rtM>bOfohe8q-X#B2on9T|bbtfLCm<I<Q}|Y7vyj-HHT7^}bpf
z*Fep%y2IWehkiyEA1o2a0?~9P>RM2EYG$(|(CD<$$+;xl&5coxyGA&MF~-qTrSjz3
z2)AKOFxN=|^41!tiV`IPVq3u@I;AFj!%$<VU6@O>UR?%8^idA^RD0iaZRGsqoDb_h
zWE4M;GZ9;hL2kuqBJ1&$(|vxnqgk5VvVCxq-F0D@paSC47ykNH%4Wj*(a>gX_hu`8
z-n062aK?JkQ>X>mSktugjjJ^jXEM&g#6{^?uLn)swXBy2<e*6OtpKwCfK|l=>Qn<1
z++;#0wUe2d0f===4R;dVX6i5@VNESOG3?1tRz#7)RnXheA%&J{%3S_6b|+JR>#59$
zEkMmbK1`KQMdU%K@;w`*+HmE>&N?|NR~aP+jx^znDzy+3q>0A!;$jpI53v7a*B}jL
zg)^)kuEh3LA~V?(4Fexpu+eXKx-;Q-`8dErYAx>zK*nMGU^Z6T{>Q|oeaZr$>lS`G
zF9xjkRXjKRULcRLJSQM7eR|Yj{G@DnQwd@wn$P|6`sFihD*OWAmXh%=T;hP6d7Q{h
z<C$0}#(|CE=j>%{e~{DMJnSL0&TIz|eFznGv4lcp+O^+58fg!H#|30kEeIe!73+wK
zLOXz2kIKwXO`xAlJZ4h%M~$p*!yx|^Pg-inOh0s0C%Tx;so?FAX|`VJt9x6J8Oij`
zRNKWjGV+Y#Z7=z6I-P&9q`ZuK>^<U{)u@5qjS*BLfc^LH+Vreo{S+0XfP8evmJ1uD
zB(neVEFLV{ZE>W;rv;N6*QIyg(Y)Hh&tk}rhTeX=;+@i6k5*J3CuMHTAI}b~#*xj#
z&_;?=lVVkkXvcuTMRcLt8%xW@sU|uSneE{@ZVA3-?_RnAc_cBBI5$<|NKoqIh!J#1
zrOvtToEK<?hnaD5?DUnTfv!j$p1w#`20Z#1!z-d+qK7ZY5O;sT??%ry=R(;@xahMR
zCeu*JJ0s9>Gj8G!VGuRk)J(Dy2u=a_`>~LV%^To-%?n47g7UI1`?@@xw8}mGM}F2W
zzp&Aha@OXR_RZ*P;uJI#+}95<B6Ao|laoTlqkkH#fcT9f^63GjdMKA30y&@@`@4Zg
z``OXEYd@Y|qHCjQ!NJ1~%V+6Ez?`WAzVZU0B&uCS?CQTiXU##(YH<6xF-uN?e+mDE
zoor-_Q32a=SA85B&zIt*FoivM3iH#%Kbpl(5dm1sfAI(tcV7Zc%eg^#mIsk`kissH
zUGYrU7%#ein<nOI91G^OCvV|fwuz(cJz<`^H8GKNr$+{5F1<;MC->aNn@!B%oo`Kw
zj+;sc2!W~!e^{l6KokV1ia_s~UM;YruPKj?H-LjlsBLiG$MNprp@>xxP(C@Zg#z{L
z;eGXXDs&2w3g`g|hbV5z$(wc|{uMD1Br(ALuf3IqNLzp)jyzL+Af%1P>KM9iLfaQC
zY>@}SiHYaX&ZnHAYxQ?SX(i!Twqr4PkGf~<e{K@@GKJME90O{2es9RzI<tERwMG9G
zA`ucC@@_==`d#nbjB!q~M0v_4&#~TOQj>OCI)Ln{XNrJZ`vyWb6rdks+p{GR7DPwP
z6MxRt!eb%ie7vMr(bPg?MYGm%3kASG0F~MB^&@$LH`&%19HF|)p94Dnz`@>BmMDnU
zQ(`5i7m97q+Zre|s`<n0x#<{S!u}an!6=LEpy113ZQmK`wOtZ@ZO-t7E4MQfvf~3=
zZryh0$@v=?Fw)a3TTOGAy2QC)-^hv=vP(~x&SB@pJDG}xU~jr+(p3k%I3dwp_Ec(<
zzv=Qc;BD_ZU3+EqAax#K+NcQQO6v1STs}(TEtbk{&EN3o7Ut_T04uWt)}kQ4p$|iT
zn09xxkz0Ox{&#{|&u6hm0fm5_fcrT8dCm@k)H=n<4}%zzH>|z#7$g3+__iHFD;Owh
z*YV-|A$H)r*-v1~=VE(PfBua9EcFmB`m2}^I_ow2vN!zB09<Abx@%G4`Uu#8Yynu)
z|FQ^>LOzQlE~-AV`{bG2WcgeoU4A`VJ7hssF>iCkwsTW?fU^&CN|P$wYC{rkNnw$c
z>_%@UxfzAWBN)BV-0m{|eBCH(gxH)y<=3)F-U{IYG#i8zXtG1O$rrr=_%F*l<aj+$
zgH?Lo32%6d9TvdO=~AS&JjYoa6X#hkBhDL9qFh^cziWdtR8747qfd!~+E{{S#J{SP
zLHTM6oakH<Mt8rLm#8mn=5=Ry3^-odgqzj)ZL3pWc8607Zgr9j{A%+VZVs;hIA5)*
zTOKkl9YrD!hq7wk2KK{9a%&W2EM7mA9r3CW_vD7$H43e^yY$d?%Y9r%;YaXil7b|L
zdtUD=2&_DB#5aLfb0W@m*o~LUT7rss8s49xM1iKS!rv&1S)Ac{u8lkDuY0184OAg*
zhO`Dnn+^!qXwen3H7~>IKLnR7<cVd6it(8=`q`7x!U!8ve-`&m$0(D`jb@uB+HXb*
z*}cx49T<=`s13@mE!LjZ#VgkYE7^|MXu%`RZ9uQ?)8#@OpZ>DtH0J8_p=1lIv7h&Z
z&VhxFpnL$cs1u|OOvlu~@@tuC5hUuP0U*>d8`{k?FZQeW1v*kCmLLK*WnUIX1-nYL
zL^5^~<h{L~B%y$!mhsH4sl_N6fDzMy_13MO3@99~@ntUuwFk7G0Tm9Q*Ly<T^ihf}
z*5k<A>^LXIH%C98v@ZHA!SlFF(Oj7J-Y+XfjZw3<y%T>JU*=~c_2kK5{B)!Xh3Q%q
zz)7c=7@@CBt|_{MNo5%Rf!`|}ogNxp0LOga(#m928^aSqWQ>bO=z_j3Ph~Mul!?v7
zBZiSQz<Fc{6BwNMvLLxJwr@(lo1O`vUFWVP5%hY-6s<_}Bw67#Lj;<9Mlfb*2PSfp
z-6sqAK;@_guVQ&+W4B?&wG|xWq6D03VP5u-?ct?NQ6Z+vPnC3~iZ;eoG&z~6`ZO*j
z)Y(ngBglT3Ew$2z;L+{}X*80s&Qe}lC9Bs6EDZ&)X_?INng=%bwxy^|w#@lWk!@Y$
zN)HJFFwg}6xSTFko+%{`ugO{cXkqHIR#w<uyw6Z$ewJNV#KVvmC`fMrjne>&&7^(#
zSh5}L(ET7S^H@kA^`#b!cc6IIKzx#?&$I+yBdiW5gu1VoP{ScnA}ywj=2*4gZy%?w
zWKC~Arl9>=0)u3xj_%Cw!vxcjms!g$0a?XM=-~j#3DUtniT7Xn+K-xy;2)rq*}GIc
zze`BTJ3;Z|Kz&4hXQA5PdaMcn=kNV-FgA@|dOfg|HQ6|iYvXdfq04N^+K8N9s9rXA
zB)w`B@^GBFDuDs{Jg}7Dt19Jty(*6u`vCiO(W;X>3SE*!?1<!rhX*|ug#8!jxm}~j
zPb70V5DG-u`73+R4UO+(^pTq?T(oEppA_r)uZN1_ibqhRB!q>A7sCKTh2M0F>^KQ#
zmu#(kwv2VHBWG%oIO!S9%Riak2X%vVEhHpc+x{ZNze{ar%<ZM;#I@AEHsjdZLaZhK
z`#EccE2H_H%_E{8xLxukmo&pC@M^eHK>3z8%kn5124`uta*<6e7m}+(z<5l9F0ENO
zCRp3oH2z*kqW)6f@K!Qs4YKIe;I>`a;)q;8xkuU3^aYS6twX#l5HPk2YO9;HwYqGG
z?NM6HK9sgg75<<^v+r@h>y02kUb{RG9l!JOcJW!|Wi&Yu9a~S!f5CMa=<&Fi6oJ#4
zBw$9tKl{sA8Oet?2P73XO3dQ?n~f^DXV`xDUP}yO&x+|n1K|WRNG_|JYW3<8Pl8@i
zECj=1>zM;V(I*3{bv13u{2QPcY6Dru|DJ)6$=G=6vDkyFKg?@sP(XZOolKw}{F`%G
zREg7I_-|a5-Z8!}R3coESI+UtkRPrYvgGi9Lg1sBhBc=zSr%bK)1j`kNhea%2DdsD
zGuNaSpEA$Hf|sPbQXkkKCw|B2P%`o@yUB-h7c{CiHra0+gJo$la(7B15!>YH@w`}E
zgYul-4sWVAYb2?-HuKh2%(Z^3{VH@IL_+?Cw08Xsz!tkWVuyHBLAK_%QXxgTO#~0b
zNaz{b(?p)5?zX_yD3W5vw0Z5yUPBV^0N>ZIGbnbLT9X3!oI^dX%<OxvfHB#i$Ix7+
zd45RBzUSnZ<@1o$bOZ(zR#lKly}SwD=&}nTkzpt-Zw1!vW0Q)SJ}?co<TY(&<z~3n
z0c0h&AYW5JZVUI;M8rR%m^)dGH~7!n8Ob?hf;O2#kKj-!`=Fai`HWz{<lA%tojuth
zl+}69n4Y4Kn|s^|clzN}obRZwLLy5e&ax-Ln!zS9kxZ7r^ZlMo6ds7>e40X7It09_
zsfAC8=9n|+J!0duhduQ<b?^7%&&F8>X)$FR7bH-q83`b?rs;34{p<A0tP}dDlrdG;
z0w60XVBfmt3Oub{;W<<%QZ8q}l?l=!dE&4P<-kpNSV5ZKD1cez{s4=Upihr4DeEQN
z5parPO2?oHRFgxD6MbLHXnJG24bfsHiq~oDs7hEHSvwUx{qT&*BE$?Dk|<zf&;;Le
z@H(#n@0$b_ke7>0pcu<5<flEu>B|^aWDVlDOf>PvGN3R0?~+Eg%)L4Ke0ZQC(rt^>
zN#)B;z7*aT6x(HEhizy9AWEEJRGMyVm8?lW8*;5z{3s%6M<o#%?;rm{q%5;p^un}H
zJ*E8^g31EpdyC$MnEoh2ZP_BNfkKt-VMN3Y(^+_AACzI<^!Z3-F~b~C?xx~5ov#{$
z2MG_hwwYB=n<8xWw{NhMSm0tptUyF8&;q6GcS4j1&I;a0e9N~Qk)&;SSped=;l5D9
z@22H)%1YVmW3@-lSK(<lrB5X&h@SxpAOx~w>hqnBxg92E?mH(y%x58{e^&=lD&QzU
z2bN6JJ?2l~xyS@`hKa+HO;%HHh<dG0vZ41+Mmjgxj&{OAU4hzt&7^(qxf;;U2;1H~
zlHz6>R}}jmegPY|O~^ahsjj8~6!&ijJ!7o_pH<|V6H;gHA#PuA15<U(%3>Og9u>B4
z#X|N<8yf*%%l@JqdZ*_H@5jKVI%AX;2G5Z}Zth7$B7?WBb-i{Yt+uBUE<OjBbo7)E
zGm@F=!7~m|>7^lRKs5+Bq}sTjuzy9$+Fdf^r>>N_T0nD37U`|lsOa*WzXdrGr(wR{
zv%4@GUVfh_AKRz^wMTjT^7gzl!4j+~v~aiH+Z`#fKdr0U?`+mo<|~iM1-B7j<f{ZO
zqudqEuhR8PWQ}etT(}r@Xu?{`kaatl)5HzVvPX0J-(PJ4+N3bDME0doxL=S)adh&|
zeMjAcB^ho8-YwyTn0;g7ZP<250iF*=+7n215n6p17fup<-SQvtTp0~q4aFkNmy2-n
zx|j?F4=3}Fkg1!p*(wQaVq}30aoU8xYxfOP_OnoQeA&WcJBt&rQwO7F9L=X~<gxIU
zfW!Y}b)|vN-X<_EmH}x+xnf~gte#w*S;(XjWxVYaP3bmAmmuwBT}pWPmNR6KD1eHm
z{%H0_?p;HDsbNKK8mDg|W1>_*6hkq3j?cZTcd4r<=(i-ir#}tfuOywO%G-c-BPAU$
z8qVNBuIa(x>fZ6@iHqdl3oLDpZ;)aC5n~Tm%13@dBYW_J0%yu+$5AFEJU)XnGE3U?
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literal 0
HcmV?d00001

diff --git a/examples/spring/Generated200/Generated200.ned b/examples/spring/Generated200/Generated200.ned
new file mode 100755
index 000000000..ce9e0313b
--- /dev/null
+++ b/examples/spring/Generated200/Generated200.ned
@@ -0,0 +1,1628 @@
+
+//
+// OMNeT++ network description -- exported from igen topology
+// Generator Model Used:
+package inet.examples.spring.Generated200;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network Generated200
+{
+    @display("bgb=3681.40808765859,1493.01009985049");
+    @statistic[endToEndDelayStripped](source=endToEndDelay; record=vector(sumPerDuration));
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            delay = 0;
+            datarate = 100000Mbps;
+            thruputDisplayFormat = "u";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=69.09375,1372.6625;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = true;
+
+                addDefaultRoutes = false;
+                optimizeRoutes = false;
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=69.09375,1220.6562;is=vs");
+            gates:
+                pppg[];
+        }
+        node0: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 203;
+                @display("p=1913.32618169882,439.348214676013;is=vs");
+        }
+        node1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=327.07906631577,740.408494762727;is=vs");
+        }
+        node10: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=163.366173107909,845.557552275434;is=vs");
+        }
+        node100: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 100;
+                @display("p=1645.79900519803,166.198316676176;is=vs");
+        }
+        node101: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 101;
+                @display("p=2248.10899291133,1146.10685354595;is=vs");
+        }
+        node102: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 102;
+                @display("p=97.7166581801271,796.39315169118;is=vs");
+        }
+        node103: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 103;
+                @display("p=2175.23528056719,962.353240374171;is=vs");
+        }
+        node104: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 104;
+                @display("p=602.093467863079,537.07317290594;is=vs");
+        }
+        node105: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 105;
+                @display("p=1969.55847879697,258.343744054042;is=vs");
+        }
+        node106: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 106;
+                @display("p=1773.03112543917,647.960133085544;is=vs");
+        }
+        node107: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 107;
+                @display("p=1139.62020527371,223.345809212427;is=vs");
+        }
+        node108: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 108;
+                @display("p=2207.96561787432,977.226374937882;is=vs");
+        }
+        node109: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 109;
+                @display("p=3681.40808765859,358.439048669726;is=vs");
+        }
+        node11: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=704.587002579723,740.14018930352;is=vs");
+        }
+        node110: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 110;
+                @display("p=2470.78400990232,474.022005167765;is=vs");
+        }
+        node111: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 111;
+                @display("p=1510.55438678782,1018.68329562704;is=vs");
+        }
+        node112: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 112;
+                @display("p=3618.77819485009,307.705118616289;is=vs");
+        }
+        node113: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 113;
+                @display("p=1437.54582225758,92.6358250135054;is=vs");
+        }
+        node114: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 114;
+                @display("p=1716.26878758769,162.617026204012;is=vs");
+        }
+        node115: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 115;
+                @display("p=3462.3935395288,517.447100936582;is=vs");
+        }
+        node116: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 116;
+                @display("p=1867.52725599079,1254.35414951894;is=vs");
+        }
+        node117: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 117;
+                @display("p=2288.02150853366,694.764722486653;is=vs");
+        }
+        node118: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 118;
+                @display("p=439.424460982792,717.200892355282;is=vs");
+        }
+        node119: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 119;
+                @display("p=884.250382522112,1014.74214071112;is=vs");
+        }
+        node12: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=1599.33066370105,780.668577917362;is=vs");
+        }
+        node120: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 120;
+                @display("p=1709.19827721751,776.823997110768;is=vs");
+        }
+        node121: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 121;
+                @display("p=1493.40030933592,385.867418037071;is=vs");
+        }
+        node122: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 122;
+                @display("p=2123.20902135441,967.989791109855;is=vs");
+        }
+        node123: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 123;
+                @display("p=717.260369512587,781.609988846171;is=vs");
+        }
+        node124: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 124;
+                @display("p=601.923616897864,421.136237307124;is=vs");
+        }
+        node125: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 125;
+                @display("p=2202.37866327361,1100.07261848498;is=vs");
+        }
+        node126: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 126;
+                @display("p=2156.91220242666,1150.9441150041;is=vs");
+        }
+        node127: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 127;
+                @display("p=180.369291897557,760.396719122005;is=vs");
+        }
+        node128: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 128;
+                @display("p=3090.95258569069,250.787516641589;is=vs");
+        }
+        node129: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 129;
+                @display("p=383.645614885961,383.564260511153;is=vs");
+        }
+        node13: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=438.893531570204,579.758298838899;is=vs");
+        }
+        node130: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 130;
+                @display("p=499.931325146383,415.242203017627;is=vs");
+        }
+        node131: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 131;
+                @display("p=1826.24710620121,166.059414796149;is=vs");
+        }
+        node132: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 132;
+                @display("p=1373.08959982786,601.797016513749;is=vs");
+        }
+        node133: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 133;
+                @display("p=2142.25256051657,1061.20176495133;is=vs");
+        }
+        node134: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 134;
+                @display("p=1937.00954904483,409.058709502133;is=vs");
+        }
+        node135: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 135;
+                @display("p=2022.57009149616,710.680336176697;is=vs");
+        }
+        node136: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 136;
+                @display("p=2530.70612899931,707.205867596332;is=vs");
+        }
+        node137: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 137;
+                @display("p=1245.53799247307,956.791670523219;is=vs");
+        }
+        node138: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 138;
+                @display("p=1443.25757586391,502.056554491262;is=vs");
+        }
+        node139: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 139;
+                @display("p=267.758200200876,420.539259069656;is=vs");
+        }
+        node14: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=1725.95759756995,1376.31968039156;is=vs");
+        }
+        node140: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 140;
+                @display("p=3420.20603943164,441.493515211528;is=vs");
+        }
+        node141: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 141;
+                @display("p=3648.27702335198,338.075059742007;is=vs");
+        }
+        node142: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 142;
+                @display("p=2040.84000933209,908.432454478373;is=vs");
+        }
+        node143: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 143;
+                @display("p=2774.11637546787,548.162849395558;is=vs");
+        }
+        node144: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 144;
+                @display("p=1830.2177583233,1493.01009985049;is=vs");
+        }
+        node145: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 145;
+                @display("p=2281.56254252204,787.720205855547;is=vs");
+        }
+        node146: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 146;
+                @display("p=820.578360391272,329.848967094529;is=vs");
+        }
+        node147: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 147;
+                @display("p=1202.38777608996,205.674448576511;is=vs");
+        }
+        node148: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 148;
+                @display("p=2431.47681712618,1022.71997983439;is=vs");
+        }
+        node149: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 149;
+                @display("p=3317.2979972906,278.036576702843;is=vs");
+        }
+        node15: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=2035.90853651858,689.517877435242;is=vs");
+        }
+        node150: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 150;
+                @display("p=2125.4621063284,0;is=vs");
+        }
+        node151: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 151;
+                @display("p=1689.30906444768,1264.75170265519;is=vs");
+        }
+        node152: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 152;
+                @display("p=2109.08581015831,1222.51953824992;is=vs");
+        }
+        node153: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 153;
+                @display("p=2641.80517963698,757.811572946977;is=vs");
+        }
+        node154: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 154;
+                @display("p=2826.07684960486,325.17536193973;is=vs");
+        }
+        node155: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 155;
+                @display("p=660.483661568997,542.201191083455;is=vs");
+        }
+        node156: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 156;
+                @display("p=1156.78412546491,993.191036763872;is=vs");
+        }
+        node157: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 157;
+                @display("p=1237.50199316316,994.924179476354;is=vs");
+        }
+        node158: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 158;
+                @display("p=1597.48653553603,426.418135997963;is=vs");
+        }
+        node159: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 159;
+                @display("p=2343.38517446248,1050.64932380721;is=vs");
+        }
+        node16: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=688.563862791164,648.717326586711;is=vs");
+        }
+        node160: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 160;
+                @display("p=1014.98023215672,1004.53096591284;is=vs");
+        }
+        node161: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 161;
+                @display("p=2447.50019279768,831.284011772013;is=vs");
+        }
+        node162: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 162;
+                @display("p=1696.85236719101,719.879853224666;is=vs");
+        }
+        node163: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 163;
+                @display("p=2045.81558869719,297.299387925048;is=vs");
+        }
+        node164: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 164;
+                @display("p=2115.65273833526,916.718188643535;is=vs");
+        }
+        node165: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 165;
+                @display("p=708.457772476152,428.50628835445;is=vs");
+        }
+        node166: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 166;
+                @display("p=958.96372519648,588.690438516244;is=vs");
+        }
+        node167: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 167;
+                @display("p=106.514178846237,444.501621883237;is=vs");
+        }
+        node168: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 168;
+                @display("p=1254.73752853162,458.080413662802;is=vs");
+        }
+        node169: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 169;
+                @display("p=1928.37512481029,335.3715395297;is=vs");
+        }
+        node17: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=524.242131414815,313.592592285502;is=vs");
+        }
+        node170: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 170;
+                @display("p=2233.25908186913,398.634926250204;is=vs");
+        }
+        node171: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 171;
+                @display("p=2229.88299651287,1135.51091881633;is=vs");
+        }
+        node172: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 172;
+                @display("p=3233.79556530672,332.638705406402;is=vs");
+        }
+        node173: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 173;
+                @display("p=2539.0987276846,775.472609725719;is=vs");
+        }
+        node174: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 174;
+                @display("p=719.625800006292,271.048355573677;is=vs");
+        }
+        node175: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 175;
+                @display("p=1377.10946869019,240.475869996885;is=vs");
+        }
+        node176: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 176;
+                @display("p=1530.95242805109,544.448937717013;is=vs");
+        }
+        node177: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 177;
+                @display("p=1401.50209567576,578.284023707766;is=vs");
+        }
+        node178: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 178;
+                @display("p=5.63026499186753,548.91402180948;is=vs");
+        }
+        node179: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 179;
+                @display("p=2974.25865657282,252.964685901671;is=vs");
+        }
+        node18: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=1139.50886539784,359.394011660586;is=vs");
+        }
+        node180: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 180;
+                @display("p=2629.58841438139,605.936861311852;is=vs");
+        }
+        node181: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 181;
+                @display("p=404.741217808692,799.647927128123;is=vs");
+        }
+        node182: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 182;
+                @display("p=3314.44004669854,267.222321142424;is=vs");
+        }
+        node183: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 183;
+                @display("p=2526.04079847592,751.319109336791;is=vs");
+        }
+        node184: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 184;
+                @display("p=1329.13610869566,1259.32755962892;is=vs");
+        }
+        node185: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 185;
+                @display("p=953.42738922119,823.277952331548;is=vs");
+        }
+        node186: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 186;
+                @display("p=2147.00273713644,1131.79235303215;is=vs");
+        }
+        node187: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 187;
+                @display("p=2132.2635137434,765.238019831756;is=vs");
+        }
+        node188: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 188;
+                @display("p=1040.7797239764,934.129417900076;is=vs");
+        }
+        node189: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 189;
+                @display("p=1708.79761190164,697.999269699687;is=vs");
+        }
+        node19: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=1600.7293316207,977.670747963555;is=vs");
+        }
+        node190: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 190;
+                @display("p=1249.55098221011,1237.06312397475;is=vs");
+        }
+        node191: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 191;
+                @display("p=960.118244121844,301.986709457333;is=vs");
+        }
+        node192: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 192;
+                @display("p=1897.31422955397,667.354933184896;is=vs");
+        }
+        node193: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 193;
+                @display("p=1828.10517098462,473.527601739181;is=vs");
+        }
+        node194: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 194;
+                @display("p=1316.31002153453,958.883348951045;is=vs");
+        }
+        node195: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 195;
+                @display("p=1982.26708086005,688.334517788655;is=vs");
+        }
+        node196: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 196;
+                @display("p=645.170293157241,316.230198794975;is=vs");
+        }
+        node197: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 197;
+                @display("p=2821.31697072426,240.617349717982;is=vs");
+        }
+        node198: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 198;
+                @display("p=1652.79249041082,1323.52120108677;is=vs");
+        }
+        node199: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 199;
+                @display("p=1658.10937905246,805.331337043001;is=vs");
+        }
+        node2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=1624.53251037589,1162.09159087109;is=vs");
+        }
+        node20: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=2306.23114008462,134.018997333206;is=vs");
+        }
+        node21: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=2103.93560131887,542.055634731255;is=vs");
+        }
+        node22: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p=123.122356618626,660.881029590544;is=vs");
+        }
+        node23: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p=2231.70544210714,1058.78919492961;is=vs");
+        }
+        node24: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p=2398.90861049355,1118.02486370246;is=vs");
+        }
+        node25: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 25;
+                @display("p=2472.37708539032,992.794341696549;is=vs");
+        }
+        node26: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 26;
+                @display("p=1494.95655150199,441.325254560215;is=vs");
+        }
+        node27: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 27;
+                @display("p=2168.78052466819,662.912133020194;is=vs");
+        }
+        node28: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 28;
+                @display("p=3026.24297346117,87.6015809661085;is=vs");
+        }
+        node29: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 29;
+                @display("p=2122.59749732266,819.690706921978;is=vs");
+        }
+        node3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=2522.64816440153,657.037149195301;is=vs");
+        }
+        node30: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 30;
+                @display("p=1135.3376134993,677.010933428428;is=vs");
+        }
+        node31: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 31;
+                @display("p=430.860375734647,451.6836573484;is=vs");
+        }
+        node32: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 32;
+                @display("p=1271.68987562047,551.631981625144;is=vs");
+        }
+        node33: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 33;
+                @display("p=1791.46596543226,1072.42904408347;is=vs");
+        }
+        node34: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 34;
+                @display("p=2057.72334667439,866.291731766515;is=vs");
+        }
+        node35: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 35;
+                @display("p=0,747.511219832481;is=vs");
+        }
+        node36: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 36;
+                @display("p=2701.24671870728,589.732288645075;is=vs");
+        }
+        node37: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 37;
+                @display("p=1258.2970013367,870.451843917087;is=vs");
+        }
+        node38: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 38;
+                @display("p=277.349736950077,446.798266764446;is=vs");
+        }
+        node39: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 39;
+                @display("p=459.158834159052,566.390903077772;is=vs");
+        }
+        node4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=2056.49605366961,863.130289484357;is=vs");
+        }
+        node40: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 40;
+                @display("p=2296.2085299315,938.225222956828;is=vs");
+        }
+        node41: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 41;
+                @display("p=2132.1127189559,404.21629359935;is=vs");
+        }
+        node42: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 42;
+                @display("p=971.953387900794,886.935179597126;is=vs");
+        }
+        node43: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 43;
+                @display("p=2580.84105962837,958.539817816728;is=vs");
+        }
+        node44: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 44;
+                @display("p=3117.34624553073,208.431308028762;is=vs");
+        }
+        node45: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 45;
+                @display("p=1157.37959304825,443.413740967748;is=vs");
+        }
+        node46: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 46;
+                @display("p=2519.6187,276.375;is=vs");
+        }
+        node47: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 47;
+                @display("p=1691.71371090555,570.046551537453;is=vs");
+        }
+        node48: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 48;
+                @display("p=2161.93532277782,1042.00167732323;is=vs");
+        }
+        node49: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 49;
+                @display("p=1880.24433424409,923.353803630528;is=vs");
+        }
+        node5: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=1784.79179644324,764.400832198387;is=vs");
+        }
+        node50: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 50;
+                @display("p=1608.13243379495,1172.03770278468;is=vs");
+        }
+        node51: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 51;
+                @display("p=2874.4935681408,595.1535019917;is=vs");
+        }
+        node52: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 52;
+                @display("p=848.966818423366,714.325659141346;is=vs");
+        }
+        node53: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 53;
+                @display("p=369.274044868433,547.765022252554;is=vs");
+        }
+        node54: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 54;
+                @display("p=1702.87960880917,776.66850916423;is=vs");
+        }
+        node55: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 55;
+                @display("p=8.19342336058071,553.338303238351;is=vs");
+        }
+        node56: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 56;
+                @display("p=2032.7900445795,794.36182826118;is=vs");
+        }
+        node57: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 57;
+                @display("p=2058.27009532123,767.83996895729;is=vs");
+        }
+        node58: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 58;
+                @display("p=1921.09889240398,836.723852191514;is=vs");
+        }
+        node59: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 59;
+                @display("p=1562.79376286914,331.425036790708;is=vs");
+        }
+        node6: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=2329.54955002867,1415.7194619263;is=vs");
+        }
+        node60: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 60;
+                @display("p=1917.15378224666,416.205882297746;is=vs");
+        }
+        node61: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 61;
+                @display("p=2371.79614612033,380.019897671167;is=vs");
+        }
+        node62: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 62;
+                @display("p=2273.46503847389,458.554612534562;is=vs");
+        }
+        node63: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 63;
+                @display("p=2468.95,87.518745;is=vs");
+        }
+        node64: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 64;
+                @display("p=1160.94178221558,1249.19206751817;is=vs");
+        }
+        node65: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 65;
+                @display("p=1954.29922574266,863.191159054682;is=vs");
+        }
+        node66: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 66;
+                @display("p=2971.03551050891,608.8438819803;is=vs");
+        }
+        node67: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 67;
+                @display("p=707.832676718749,759.420542332325;is=vs");
+        }
+        node68: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 68;
+                @display("p=2620.09235770087,1000.83786594027;is=vs");
+        }
+        node69: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 69;
+                @display("p=3262.39435383498,291.342811652413;is=vs");
+        }
+        node7: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=2537.36649161809,564.784688953301;is=vs");
+        }
+        node70: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 70;
+                @display("p=1311.53665293796,620.329014200237;is=vs");
+        }
+        node71: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 71;
+                @display("p=1128.28556596033,833.686230951838;is=vs");
+        }
+        node72: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 72;
+                @display("p=1290.34128724807,898.473195192386;is=vs");
+        }
+        node73: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 73;
+                @display("p=782.448024179127,685.929011573393;is=vs");
+        }
+        node74: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 74;
+                @display("p=937.384534549773,370.367820093168;is=vs");
+        }
+        node75: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 75;
+                @display("p=2117.18180542189,1080.6983899469;is=vs");
+        }
+        node76: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 76;
+                @display("p=1775.08121609431,802.742577843827;is=vs");
+        }
+        node77: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 77;
+                @display("p=2337.77048971913,814.587951668452;is=vs");
+        }
+        node78: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 78;
+                @display("p=2281.95067524458,934.882395773588;is=vs");
+        }
+        node79: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 79;
+                @display("p=1613.2292631154,1173.7835149355;is=vs");
+        }
+        node8: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=2804.29028327368,686.180538762153;is=vs");
+        }
+        node80: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 80;
+                @display("p=2804.76078787531,524.897769331534;is=vs");
+        }
+        node81: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 81;
+                @display("p=2848.28564159835,611.011418653738;is=vs");
+        }
+        node82: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 82;
+                @display("p=3355.98949930293,255.312236745232;is=vs");
+        }
+        node83: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 83;
+                @display("p=3111.94999213675,428.921405688084;is=vs");
+        }
+        node84: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 84;
+                @display("p=1595.24218175079,551.686593696886;is=vs");
+        }
+        node85: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 85;
+                @display("p=806.484854746629,871.54368940939;is=vs");
+        }
+        node86: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 86;
+                @display("p=2988.37320002345,182.897522663623;is=vs");
+        }
+        node87: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 87;
+                @display("p=814.074009493669,592.607880273647;is=vs");
+        }
+        node88: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 88;
+                @display("p=539.408678685112,226.999882520374;is=vs");
+        }
+        node89: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 89;
+                @display("p=638.695392262446,683.414513653227;is=vs");
+        }
+        node9: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=488.84141144095,280.402227427038;is=vs");
+        }
+        node90: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 90;
+                @display("p=3246.40867557255,608.934358171831;is=vs");
+        }
+        node91: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 91;
+                @display("p=1179.15688821506,1041.77015950952;is=vs");
+        }
+        node92: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 92;
+                @display("p=1376.35323793745,325.249612571895;is=vs");
+        }
+        node93: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 93;
+                @display("p=683.386625914415,250.119523314555;is=vs");
+        }
+        node94: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 94;
+                @display("p=303.542843389624,566.333623078122;is=vs");
+        }
+        node95: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 95;
+                @display("p=1790.29626578617,1166.45280680509;is=vs");
+        }
+        node96: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 96;
+                @display("p=2155.75647374874,134.855737656545;is=vs");
+        }
+        node97: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 97;
+                @display("p=598.584219625417,303.855598242296;is=vs");
+        }
+        node98: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 98;
+                @display("p=735.320128790289,905.908441875533;is=vs");
+        }
+        node99: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 99;
+                @display("p=1090.04596586924,294.339648265086;is=vs");
+        }
+    connections:
+
+
+        node0.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.888579825572968ms; thruputDisplayFormat = "u"; } <--> node134.pppg++;
+        node0.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.21314802565492ms; thruputDisplayFormat = "u"; } <--> node192.pppg++;
+        node0.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.87376098325306ms; thruputDisplayFormat = "u"; } <--> node195.pppg++;
+        node0.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.03463194952336ms; thruputDisplayFormat = "u"; } <--> node21.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.42607053899228ms; thruputDisplayFormat = "u"; } <--> node10.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.83283483214167ms; thruputDisplayFormat = "u"; } <--> node13.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.2543385071131ms; thruputDisplayFormat = "u"; } <--> node181.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.75874558392268ms; thruputDisplayFormat = "u"; } <--> node94.pppg++;
+        node10.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 16.8290675361389ms; thruputDisplayFormat = "u"; } <--> node119.pppg++;
+        node10.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.30536455727541ms; thruputDisplayFormat = "u"; } <--> node35.pppg++;
+        node10.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 12.5694846580283ms; thruputDisplayFormat = "u"; } <--> node98.pppg++;
+        node100.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.54186526992333ms; thruputDisplayFormat = "u"; } <--> node113.pppg++;
+        node100.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.597634043567413ms; thruputDisplayFormat = "u"; } <--> node114.pppg++;
+        node101.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.29101251355675ms; thruputDisplayFormat = "u"; } <--> node126.pppg++;
+        node101.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.49841805894841ms; thruputDisplayFormat = "u"; } <--> node159.pppg++;
+        node101.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.41135410541608ms; thruputDisplayFormat = "u"; } <--> node23.pppg++;
+        node101.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.64100510177642ms; thruputDisplayFormat = "u"; } <--> node6.pppg++;
+        node102.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.92489186842065ms; thruputDisplayFormat = "u"; } <--> node10.pppg++;
+        node102.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.95149685346461ms; thruputDisplayFormat = "u"; } <--> node127.pppg++;
+        node103.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.21015558195377ms; thruputDisplayFormat = "u"; } <--> node122.pppg++;
+        node103.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.05384090318162ms; thruputDisplayFormat = "u"; } <--> node29.pppg++;
+        node103.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.55143110326532ms; thruputDisplayFormat = "u"; } <--> node78.pppg++;
+        node104.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.38446786847443ms; thruputDisplayFormat = "u"; } <--> node16.pppg++;
+        node104.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.48664259566769ms; thruputDisplayFormat = "u"; } <--> node39.pppg++;
+        node105.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.84931926088809ms; thruputDisplayFormat = "u"; } <--> node131.pppg++;
+        node105.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.14785296414128ms; thruputDisplayFormat = "u"; } <--> node169.pppg++;
+        node106.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.81516516276726ms; thruputDisplayFormat = "u"; } <--> node189.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.29361436289322ms; thruputDisplayFormat = "u"; } <--> node113.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.765674085335563ms; thruputDisplayFormat = "u"; } <--> node147.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.70400132942796ms; thruputDisplayFormat = "u"; } <--> node18.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.8536321208133ms; thruputDisplayFormat = "u"; } <--> node191.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.00096251337222ms; thruputDisplayFormat = "u"; } <--> node99.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.858566917670976ms; thruputDisplayFormat = "u"; } <--> node103.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.07151044598387ms; thruputDisplayFormat = "u"; } <--> node48.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.05255800670096ms; thruputDisplayFormat = "u"; } <--> node78.pppg++;
+        node109.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.57438616419617ms; thruputDisplayFormat = "u"; } <--> node112.pppg++;
+        node11.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.50765173884586ms; thruputDisplayFormat = "u"; } <--> node16.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.16057502721154ms; thruputDisplayFormat = "u"; } <--> node143.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.23441967889987ms; thruputDisplayFormat = "u"; } <--> node154.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.6767312750729ms; thruputDisplayFormat = "u"; } <--> node197.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.05688184575624ms; thruputDisplayFormat = "u"; } <--> node3.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.85783204222699ms; thruputDisplayFormat = "u"; } <--> node36.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.68478234267838ms; thruputDisplayFormat = "u"; } <--> node46.pppg++;
+        node111.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.95974094470732ms; thruputDisplayFormat = "u"; } <--> node184.pppg++;
+        node111.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.39336197697615ms; thruputDisplayFormat = "u"; } <--> node19.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.4482103567693ms; thruputDisplayFormat = "u"; } <--> node140.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.89468019980096ms; thruputDisplayFormat = "u"; } <--> node28.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.20738490331906ms; thruputDisplayFormat = "u"; } <--> node82.pppg++;
+        node113.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.05575030116745ms; thruputDisplayFormat = "u"; } <--> node175.pppg++;
+        node113.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.52217060944315ms; thruputDisplayFormat = "u"; } <--> node93.pppg++;
+        node114.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.82263930991315ms; thruputDisplayFormat = "u"; } <--> node113.pppg++;
+        node114.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.16438568829203ms; thruputDisplayFormat = "u"; } <--> node169.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.32253431240374ms; thruputDisplayFormat = "u"; } <--> node109.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.16335899274255ms; thruputDisplayFormat = "u"; } <--> node140.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.5253603213272ms; thruputDisplayFormat = "u"; } <--> node141.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.99272351512603ms; thruputDisplayFormat = "u"; } <--> node14.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.63975324871253ms; thruputDisplayFormat = "u"; } <--> node151.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.29894335794377ms; thruputDisplayFormat = "u"; } <--> node152.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.31031334808853ms; thruputDisplayFormat = "u"; } <--> node33.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.87181956651835ms; thruputDisplayFormat = "u"; } <--> node75.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.10457073356358ms; thruputDisplayFormat = "u"; } <--> node95.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.76015497667869ms; thruputDisplayFormat = "u"; } <--> node110.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.65778631690204ms; thruputDisplayFormat = "u"; } <--> node136.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.40095531961975ms; thruputDisplayFormat = "u"; } <--> node27.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.43561123000342ms; thruputDisplayFormat = "u"; } <--> node62.pppg++;
+        node118.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.29290827953611ms; thruputDisplayFormat = "u"; } <--> node1.pppg++;
+        node118.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.12136300332335ms; thruputDisplayFormat = "u"; } <--> node39.pppg++;
+        node118.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.92223132534472ms; thruputDisplayFormat = "u"; } <--> node89.pppg++;
+        node119.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.09944957484694ms; thruputDisplayFormat = "u"; } <--> node160.pppg++;
+        node119.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.01600027616779ms; thruputDisplayFormat = "u"; } <--> node42.pppg++;
+        node119.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 9.38120215164814ms; thruputDisplayFormat = "u"; } <--> node64.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.77079688301633ms; thruputDisplayFormat = "u"; } <--> node111.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.55524766744516ms; thruputDisplayFormat = "u"; } <--> node162.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.36359977763404ms; thruputDisplayFormat = "u"; } <--> node19.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.32189646428744ms; thruputDisplayFormat = "u"; } <--> node72.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.23463914382822ms; thruputDisplayFormat = "u"; } <--> node84.pppg++;
+        node120.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.30840265185093ms; thruputDisplayFormat = "u"; } <--> node199.pppg++;
+        node120.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.128947608387903ms; thruputDisplayFormat = "u"; } <--> node54.pppg++;
+        node121.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.24383533861528ms; thruputDisplayFormat = "u"; } <--> node138.pppg++;
+        node121.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.72101537746168ms; thruputDisplayFormat = "u"; } <--> node59.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.47614846184309ms; thruputDisplayFormat = "u"; } <--> node142.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.4064727016205ms; thruputDisplayFormat = "u"; } <--> node164.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.21184970297096ms; thruputDisplayFormat = "u"; } <--> node48.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.07190781238358ms; thruputDisplayFormat = "u"; } <--> node75.pppg++;
+        node123.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.633703176764145ms; thruputDisplayFormat = "u"; } <--> node67.pppg++;
+        node123.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.4060741318346ms; thruputDisplayFormat = "u"; } <--> node98.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.15645978785625ms; thruputDisplayFormat = "u"; } <--> node104.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.41225580628517ms; thruputDisplayFormat = "u"; } <--> node155.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.09082099739018ms; thruputDisplayFormat = "u"; } <--> node17.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.90909893178269ms; thruputDisplayFormat = "u"; } <--> node196.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.80930794954667ms; thruputDisplayFormat = "u"; } <--> node133.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.18137981074509ms; thruputDisplayFormat = "u"; } <--> node171.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.62078758895282ms; thruputDisplayFormat = "u"; } <--> node186.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.33234218128271ms; thruputDisplayFormat = "u"; } <--> node23.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.86164674753188ms; thruputDisplayFormat = "u"; } <--> node48.pppg++;
+        node126.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.78768060371657ms; thruputDisplayFormat = "u"; } <--> node125.pppg++;
+        node127.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.97980028952923ms; thruputDisplayFormat = "u"; } <--> node1.pppg++;
+        node127.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.34534868771532ms; thruputDisplayFormat = "u"; } <--> node10.pppg++;
+        node127.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.92594745799559ms; thruputDisplayFormat = "u"; } <--> node22.pppg++;
+        node128.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.20524887697107ms; thruputDisplayFormat = "u"; } <--> node179.pppg++;
+        node128.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.85641968392332ms; thruputDisplayFormat = "u"; } <--> node83.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.78709561168169ms; thruputDisplayFormat = "u"; } <--> node130.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.8616535179807ms; thruputDisplayFormat = "u"; } <--> node139.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.96608084876069ms; thruputDisplayFormat = "u"; } <--> node31.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.25988762511186ms; thruputDisplayFormat = "u"; } <--> node38.pppg++;
+        node13.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.74197681176402ms; thruputDisplayFormat = "u"; } <--> node118.pppg++;
+        node13.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.499549438988711ms; thruputDisplayFormat = "u"; } <--> node39.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.6522330554911ms; thruputDisplayFormat = "u"; } <--> node104.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.42181434485802ms; thruputDisplayFormat = "u"; } <--> node124.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.39312139187949ms; thruputDisplayFormat = "u"; } <--> node31.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.67364000329236ms; thruputDisplayFormat = "u"; } <--> node9.pppg++;
+        node131.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.924599906339977ms; thruputDisplayFormat = "u"; } <--> node114.pppg++;
+        node131.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.72389017817757ms; thruputDisplayFormat = "u"; } <--> node169.pppg++;
+        node132.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.4805133537754ms; thruputDisplayFormat = "u"; } <--> node12.pppg++;
+        node132.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.19476768905098ms; thruputDisplayFormat = "u"; } <--> node32.pppg++;
+        node132.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 8.24118755430176ms; thruputDisplayFormat = "u"; } <--> node72.pppg++;
+        node133.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.57745196744656ms; thruputDisplayFormat = "u"; } <--> node122.pppg++;
+        node133.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.92541485734441ms; thruputDisplayFormat = "u"; } <--> node186.pppg++;
+        node134.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.657743339969ms; thruputDisplayFormat = "u"; } <--> node41.pppg++;
+        node134.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.335114040240284ms; thruputDisplayFormat = "u"; } <--> node60.pppg++;
+        node135.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.630213188473897ms; thruputDisplayFormat = "u"; } <--> node15.pppg++;
+        node135.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.70903983801502ms; thruputDisplayFormat = "u"; } <--> node57.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.58390473778887ms; thruputDisplayFormat = "u"; } <--> node153.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.20449740144959ms; thruputDisplayFormat = "u"; } <--> node183.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.37428065822167ms; thruputDisplayFormat = "u"; } <--> node3.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.85786863335364ms; thruputDisplayFormat = "u"; } <--> node77.pppg++;
+        node137.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.05479628741639ms; thruputDisplayFormat = "u"; } <--> node157.pppg++;
+        node137.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.62728725121459ms; thruputDisplayFormat = "u"; } <--> node194.pppg++;
+        node137.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.88269890414463ms; thruputDisplayFormat = "u"; } <--> node72.pppg++;
+        node138.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.08482819167853ms; thruputDisplayFormat = "u"; } <--> node168.pppg++;
+        node138.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.8123360917476ms; thruputDisplayFormat = "u"; } <--> node176.pppg++;
+        node138.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.8244935975153ms; thruputDisplayFormat = "u"; } <--> node26.pppg++;
+        node138.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.89925751916503ms; thruputDisplayFormat = "u"; } <--> node92.pppg++;
+        node139.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.37087432612648ms; thruputDisplayFormat = "u"; } <--> node167.pppg++;
+        node139.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.72771823486812ms; thruputDisplayFormat = "u"; } <--> node38.pppg++;
+        node14.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.23834074208886ms; thruputDisplayFormat = "u"; } <--> node144.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.1228742001057ms; thruputDisplayFormat = "u"; } <--> node141.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.63270822162309ms; thruputDisplayFormat = "u"; } <--> node149.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.84588724689264ms; thruputDisplayFormat = "u"; } <--> node172.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.12938830816069ms; thruputDisplayFormat = "u"; } <--> node82.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.32853551578982ms; thruputDisplayFormat = "u"; } <--> node90.pppg++;
+        node141.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.689992057660579ms; thruputDisplayFormat = "u"; } <--> node109.pppg++;
+        node141.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.897755349442053ms; thruputDisplayFormat = "u"; } <--> node112.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.6897713993841ms; thruputDisplayFormat = "u"; } <--> node164.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.20612428418497ms; thruputDisplayFormat = "u"; } <--> node34.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.28062916270257ms; thruputDisplayFormat = "u"; } <--> node4.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.62410179200747ms; thruputDisplayFormat = "u"; } <--> node49.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.26849372636276ms; thruputDisplayFormat = "u"; } <--> node65.pppg++;
+        node143.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.66733298364646ms; thruputDisplayFormat = "u"; } <--> node36.pppg++;
+        node143.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.1252044312561ms; thruputDisplayFormat = "u"; } <--> node81.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.57298469689654ms; thruputDisplayFormat = "u"; } <--> node116.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 18.9875785151801ms; thruputDisplayFormat = "u"; } <--> node64.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.53400555368651ms; thruputDisplayFormat = "u"; } <--> node117.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.1043690014699ms; thruputDisplayFormat = "u"; } <--> node187.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.00659548350493ms; thruputDisplayFormat = "u"; } <--> node78.pppg++;
+        node146.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.96903479660552ms; thruputDisplayFormat = "u"; } <--> node174.pppg++;
+        node146.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.80034320812625ms; thruputDisplayFormat = "u"; } <--> node191.pppg++;
+        node146.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.15440078172299ms; thruputDisplayFormat = "u"; } <--> node87.pppg++;
+        node147.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.59521101229585ms; thruputDisplayFormat = "u"; } <--> node113.pppg++;
+        node148.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.24075482121861ms; thruputDisplayFormat = "u"; } <--> node159.pppg++;
+        node148.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.89646386829273ms; thruputDisplayFormat = "u"; } <--> node40.pppg++;
+        node149.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.76818209355178ms; thruputDisplayFormat = "u"; } <--> node172.pppg++;
+        node149.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.296030765878539ms; thruputDisplayFormat = "u"; } <--> node182.pppg++;
+        node149.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.705903205024505ms; thruputDisplayFormat = "u"; } <--> node69.pppg++;
+        node15.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.79480136272883ms; thruputDisplayFormat = "u"; } <--> node187.pppg++;
+        node15.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.01728027124756ms; thruputDisplayFormat = "u"; } <--> node195.pppg++;
+        node15.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.176981220844ms; thruputDisplayFormat = "u"; } <--> node57.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.11642866144421ms; thruputDisplayFormat = "u"; } <--> node105.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.88660668027065ms; thruputDisplayFormat = "u"; } <--> node131.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.82435348502888ms; thruputDisplayFormat = "u"; } <--> node63.pppg++;
+        node151.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.18754980841106ms; thruputDisplayFormat = "u"; } <--> node14.pppg++;
+        node151.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.86458673274846ms; thruputDisplayFormat = "u"; } <--> node198.pppg++;
+        node151.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.15437055477675ms; thruputDisplayFormat = "u"; } <--> node79.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.09734569901628ms; thruputDisplayFormat = "u"; } <--> node101.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.29667850544701ms; thruputDisplayFormat = "u"; } <--> node126.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 10.4354944364078ms; thruputDisplayFormat = "u"; } <--> node144.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.6502305753522ms; thruputDisplayFormat = "u"; } <--> node186.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.83423315648319ms; thruputDisplayFormat = "u"; } <--> node6.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.8665106280078ms; thruputDisplayFormat = "u"; } <--> node75.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.13295212625535ms; thruputDisplayFormat = "u"; } <--> node173.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.14124584103838ms; thruputDisplayFormat = "u"; } <--> node180.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.70803320443464ms; thruputDisplayFormat = "u"; } <--> node36.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.63348742182952ms; thruputDisplayFormat = "u"; } <--> node68.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.11457095598683ms; thruputDisplayFormat = "u"; } <--> node143.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.56291557711897ms; thruputDisplayFormat = "u"; } <--> node179.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.6517771981997ms; thruputDisplayFormat = "u"; } <--> node83.pppg++;
+        node155.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.959355714464172ms; thruputDisplayFormat = "u"; } <--> node104.pppg++;
+        node155.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.94022253780541ms; thruputDisplayFormat = "u"; } <--> node16.pppg++;
+        node155.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.17966208790104ms; thruputDisplayFormat = "u"; } <--> node165.pppg++;
+        node156.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.28456391001597ms; thruputDisplayFormat = "u"; } <--> node137.pppg++;
+        node156.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.4249694597804ms; thruputDisplayFormat = "u"; } <--> node91.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.89172583003514ms; thruputDisplayFormat = "u"; } <--> node156.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.5484595180858ms; thruputDisplayFormat = "u"; } <--> node184.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.5991025607075ms; thruputDisplayFormat = "u"; } <--> node190.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.88180201427455ms; thruputDisplayFormat = "u"; } <--> node91.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.29688013323343ms; thruputDisplayFormat = "u"; } <--> node114.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.79495305587496ms; thruputDisplayFormat = "u"; } <--> node121.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.36790391418064ms; thruputDisplayFormat = "u"; } <--> node176.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.41068658292505ms; thruputDisplayFormat = "u"; } <--> node84.pppg++;
+        node159.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.28179575514659ms; thruputDisplayFormat = "u"; } <--> node24.pppg++;
+        node159.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.25405310504289ms; thruputDisplayFormat = "u"; } <--> node40.pppg++;
+        node16.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.01703926505375ms; thruputDisplayFormat = "u"; } <--> node73.pppg++;
+        node16.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.70069113291115ms; thruputDisplayFormat = "u"; } <--> node87.pppg++;
+        node16.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.32244852118026ms; thruputDisplayFormat = "u"; } <--> node89.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.34442128559321ms; thruputDisplayFormat = "u"; } <--> node156.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.34856869599482ms; thruputDisplayFormat = "u"; } <--> node42.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.5809590775666ms; thruputDisplayFormat = "u"; } <--> node64.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.03168293339296ms; thruputDisplayFormat = "u"; } <--> node91.pppg++;
+        node161.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.7747007167721ms; thruputDisplayFormat = "u"; } <--> node136.pppg++;
+        node161.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.43218351534519ms; thruputDisplayFormat = "u"; } <--> node25.pppg++;
+        node161.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.41952088602703ms; thruputDisplayFormat = "u"; } <--> node40.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.56975708365337ms; thruputDisplayFormat = "u"; } <--> node120.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.638737747950305ms; thruputDisplayFormat = "u"; } <--> node189.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.55076982174115ms; thruputDisplayFormat = "u"; } <--> node54.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.34641381672282ms; thruputDisplayFormat = "u"; } <--> node105.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.330166502036ms; thruputDisplayFormat = "u"; } <--> node134.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.10117262626794ms; thruputDisplayFormat = "u"; } <--> node41.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.54035165829808ms; thruputDisplayFormat = "u"; } <--> node96.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.83832625705069ms; thruputDisplayFormat = "u"; } <--> node103.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.87687051647758ms; thruputDisplayFormat = "u"; } <--> node34.pppg++;
+        node165.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.5034738271428ms; thruputDisplayFormat = "u"; } <--> node124.pppg++;
+        node165.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.05602662504457ms; thruputDisplayFormat = "u"; } <--> node146.pppg++;
+        node165.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.28909882262002ms; thruputDisplayFormat = "u"; } <--> node174.pppg++;
+        node165.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.76184277120457ms; thruputDisplayFormat = "u"; } <--> node87.pppg++;
+        node166.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.97491092488789ms; thruputDisplayFormat = "u"; } <--> node30.pppg++;
+        node166.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.96669024538462ms; thruputDisplayFormat = "u"; } <--> node52.pppg++;
+        node167.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.89732697001723ms; thruputDisplayFormat = "u"; } <--> node22.pppg++;
+        node167.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.32869330957708ms; thruputDisplayFormat = "u"; } <--> node55.pppg++;
+        node167.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.83044225648229ms; thruputDisplayFormat = "u"; } <--> node88.pppg++;
+        node168.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.11128580758815ms; thruputDisplayFormat = "u"; } <--> node18.pppg++;
+        node168.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.56061639962823ms; thruputDisplayFormat = "u"; } <--> node32.pppg++;
+        node168.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.95793444132151ms; thruputDisplayFormat = "u"; } <--> node92.pppg++;
+        node169.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.00926064168828ms; thruputDisplayFormat = "u"; } <--> node134.pppg++;
+        node169.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.72191778189939ms; thruputDisplayFormat = "u"; } <--> node163.pppg++;
+        node17.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.78462206823868ms; thruputDisplayFormat = "u"; } <--> node130.pppg++;
+        node170.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.59931140113384ms; thruputDisplayFormat = "u"; } <--> node163.pppg++;
+        node170.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.90463383124043ms; thruputDisplayFormat = "u"; } <--> node61.pppg++;
+        node170.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.72641153258117ms; thruputDisplayFormat = "u"; } <--> node62.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.539433692122423ms; thruputDisplayFormat = "u"; } <--> node101.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.8742342450181ms; thruputDisplayFormat = "u"; } <--> node126.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.08927904583888ms; thruputDisplayFormat = "u"; } <--> node23.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.73873050587543ms; thruputDisplayFormat = "u"; } <--> node128.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.6011953452776ms; thruputDisplayFormat = "u"; } <--> node44.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.17236906825227ms; thruputDisplayFormat = "u"; } <--> node69.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.52459022114891ms; thruputDisplayFormat = "u"; } <--> node90.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.86603447148637ms; thruputDisplayFormat = "u"; } <--> node136.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.43706652207652ms; thruputDisplayFormat = "u"; } <--> node161.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.708443821820576ms; thruputDisplayFormat = "u"; } <--> node183.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.06568458718335ms; thruputDisplayFormat = "u"; } <--> node43.pppg++;
+        node174.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.78866748197325ms; thruputDisplayFormat = "u"; } <--> node191.pppg++;
+        node174.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.685329521603885ms; thruputDisplayFormat = "u"; } <--> node93.pppg++;
+        node175.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.93663440875501ms; thruputDisplayFormat = "u"; } <--> node147.pppg++;
+        node175.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.21069047884999ms; thruputDisplayFormat = "u"; } <--> node59.pppg++;
+        node175.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.30803535269553ms; thruputDisplayFormat = "u"; } <--> node92.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.55250933668757ms; thruputDisplayFormat = "u"; } <--> node12.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.3449489542584ms; thruputDisplayFormat = "u"; } <--> node177.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.86120644349139ms; thruputDisplayFormat = "u"; } <--> node26.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.07356048117306ms; thruputDisplayFormat = "u"; } <--> node84.pppg++;
+        node177.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.63411914836667ms; thruputDisplayFormat = "u"; } <--> node12.pppg++;
+        node177.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.80535495359596ms; thruputDisplayFormat = "u"; } <--> node132.pppg++;
+        node177.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.183405759407ms; thruputDisplayFormat = "u"; } <--> node138.pppg++;
+        node178.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.23878492901881ms; thruputDisplayFormat = "u"; } <--> node167.pppg++;
+        node178.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.127641079701926ms; thruputDisplayFormat = "u"; } <--> node55.pppg++;
+        node179.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.59585484770033ms; thruputDisplayFormat = "u"; } <--> node197.pppg++;
+        node179.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.07122711409869ms; thruputDisplayFormat = "u"; } <--> node83.pppg++;
+        node179.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.9123662911067ms; thruputDisplayFormat = "u"; } <--> node86.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.24038347682523ms; thruputDisplayFormat = "u"; } <--> node147.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.30013992021858ms; thruputDisplayFormat = "u"; } <--> node45.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.59163972888166ms; thruputDisplayFormat = "u"; } <--> node74.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.86674530376102ms; thruputDisplayFormat = "u"; } <--> node99.pppg++;
+        node180.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.30148758680794ms; thruputDisplayFormat = "u"; } <--> node136.pppg++;
+        node180.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.37001862481538ms; thruputDisplayFormat = "u"; } <--> node3.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.23986197715043ms; thruputDisplayFormat = "u"; } <--> node10.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.35033422743895ms; thruputDisplayFormat = "u"; } <--> node118.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.45202818571096ms; thruputDisplayFormat = "u"; } <--> node123.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.28249276099093ms; thruputDisplayFormat = "u"; } <--> node67.pppg++;
+        node182.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.53551721342326ms; thruputDisplayFormat = "u"; } <--> node44.pppg++;
+        node182.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.868312099950811ms; thruputDisplayFormat = "u"; } <--> node69.pppg++;
+        node183.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.71286778315237ms; thruputDisplayFormat = "u"; } <--> node161.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 10.9286918578134ms; thruputDisplayFormat = "u"; } <--> node14.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 14.7770780325507ms; thruputDisplayFormat = "u"; } <--> node144.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 8.18586546978596ms; thruputDisplayFormat = "u"; } <--> node194.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.53862214913513ms; thruputDisplayFormat = "u"; } <--> node50.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.38767436935081ms; thruputDisplayFormat = "u"; } <--> node166.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.77859519417096ms; thruputDisplayFormat = "u"; } <--> node42.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.64278078323316ms; thruputDisplayFormat = "u"; } <--> node52.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.41608969691263ms; thruputDisplayFormat = "u"; } <--> node85.pppg++;
+        node186.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.577338983372296ms; thruputDisplayFormat = "u"; } <--> node126.pppg++;
+        node186.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.57362276892388ms; thruputDisplayFormat = "u"; } <--> node75.pppg++;
+        node187.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.8741427225549ms; thruputDisplayFormat = "u"; } <--> node27.pppg++;
+        node187.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.49586816307243ms; thruputDisplayFormat = "u"; } <--> node29.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.1197465878562ms; thruputDisplayFormat = "u"; } <--> node156.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.0073780613852ms; thruputDisplayFormat = "u"; } <--> node160.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.34284436253847ms; thruputDisplayFormat = "u"; } <--> node71.pppg++;
+        node189.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.497071112766ms; thruputDisplayFormat = "u"; } <--> node47.pppg++;
+        node189.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.34489081834986ms; thruputDisplayFormat = "u"; } <--> node5.pppg++;
+        node189.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.46534972553482ms; thruputDisplayFormat = "u"; } <--> node84.pppg++;
+        node19.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.8595431912702ms; thruputDisplayFormat = "u"; } <--> node199.pppg++;
+        node19.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.05404679619585ms; thruputDisplayFormat = "u"; } <--> node2.pppg++;
+        node190.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.1489425449714ms; thruputDisplayFormat = "u"; } <--> node184.pppg++;
+        node191.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.88199834026154ms; thruputDisplayFormat = "u"; } <--> node74.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.34815204647189ms; thruputDisplayFormat = "u"; } <--> node106.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.6931847363836ms; thruputDisplayFormat = "u"; } <--> node195.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.42608876346659ms; thruputDisplayFormat = "u"; } <--> node5.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.55524154307535ms; thruputDisplayFormat = "u"; } <--> node0.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.83579732180162ms; thruputDisplayFormat = "u"; } <--> node106.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 8.55741917242367ms; thruputDisplayFormat = "u"; } <--> node114.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.57573568828122ms; thruputDisplayFormat = "u"; } <--> node158.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.99709105441652ms; thruputDisplayFormat = "u"; } <--> node169.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.402431039123ms; thruputDisplayFormat = "u"; } <--> node192.pppg++;
+        node194.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.81956420512971ms; thruputDisplayFormat = "u"; } <--> node111.pppg++;
+        node194.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.07617653961012ms; thruputDisplayFormat = "u"; } <--> node157.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.982238957404908ms; thruputDisplayFormat = "u"; } <--> node135.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.52135986906249ms; thruputDisplayFormat = "u"; } <--> node21.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.05513332976441ms; thruputDisplayFormat = "u"; } <--> node56.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.22331216038892ms; thruputDisplayFormat = "u"; } <--> node58.pppg++;
+        node196.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.16306932678045ms; thruputDisplayFormat = "u"; } <--> node165.pppg++;
+        node196.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.48686228409373ms; thruputDisplayFormat = "u"; } <--> node174.pppg++;
+        node196.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.636152700005512ms; thruputDisplayFormat = "u"; } <--> node97.pppg++;
+        node197.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.30273774662877ms; thruputDisplayFormat = "u"; } <--> node154.pppg++;
+        node197.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.48935363444801ms; thruputDisplayFormat = "u"; } <--> node28.pppg++;
+        node197.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.75720209920853ms; thruputDisplayFormat = "u"; } <--> node46.pppg++;
+        node198.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.4161882524895ms; thruputDisplayFormat = "u"; } <--> node14.pppg++;
+        node198.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 8.65580255695443ms; thruputDisplayFormat = "u"; } <--> node184.pppg++;
+        node199.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.38701915588023ms; thruputDisplayFormat = "u"; } <--> node12.pppg++;
+        node199.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.45403047594653ms; thruputDisplayFormat = "u"; } <--> node162.pppg++;
+        node199.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.43594178802684ms; thruputDisplayFormat = "u"; } <--> node76.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.79906060102424ms; thruputDisplayFormat = "u"; } <--> node111.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.25083139057611ms; thruputDisplayFormat = "u"; } <--> node151.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.80158425176456ms; thruputDisplayFormat = "u"; } <--> node33.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.494766831078301ms; thruputDisplayFormat = "u"; } <--> node50.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.1824382378275ms; thruputDisplayFormat = "u"; } <--> node95.pppg++;
+        node20.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.80295464748406ms; thruputDisplayFormat = "u"; } <--> node150.pppg++;
+        node20.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.24274444986161ms; thruputDisplayFormat = "u"; } <--> node170.pppg++;
+        node20.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.85167481061241ms; thruputDisplayFormat = "u"; } <--> node46.pppg++;
+        node20.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.15630890197475ms; thruputDisplayFormat = "u"; } <--> node96.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.39613829985566ms; thruputDisplayFormat = "u"; } <--> node134.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.18960764834342ms; thruputDisplayFormat = "u"; } <--> node15.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.47815129885982ms; thruputDisplayFormat = "u"; } <--> node27.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.77614710488421ms; thruputDisplayFormat = "u"; } <--> node41.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.46987179562187ms; thruputDisplayFormat = "u"; } <--> node62.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.72278369049021ms; thruputDisplayFormat = "u"; } <--> node102.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.55055816593311ms; thruputDisplayFormat = "u"; } <--> node55.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.08698264476534ms; thruputDisplayFormat = "u"; } <--> node94.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.29079892281016ms; thruputDisplayFormat = "u"; } <--> node108.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.70381219182281ms; thruputDisplayFormat = "u"; } <--> node159.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.61448169962811ms; thruputDisplayFormat = "u"; } <--> node40.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.74126853748211ms; thruputDisplayFormat = "u"; } <--> node48.pppg++;
+        node24.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.83528345194255ms; thruputDisplayFormat = "u"; } <--> node101.pppg++;
+        node24.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.71263649787297ms; thruputDisplayFormat = "u"; } <--> node148.pppg++;
+        node24.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.22297304238612ms; thruputDisplayFormat = "u"; } <--> node68.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.26290620775333ms; thruputDisplayFormat = "u"; } <--> node148.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.84235794542379ms; thruputDisplayFormat = "u"; } <--> node24.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.32665056814914ms; thruputDisplayFormat = "u"; } <--> node40.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.51002737591914ms; thruputDisplayFormat = "u"; } <--> node121.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.5084692661049ms; thruputDisplayFormat = "u"; } <--> node158.pppg++;
+        node27.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.04918536719109ms; thruputDisplayFormat = "u"; } <--> node145.pppg++;
+        node27.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.59203335575996ms; thruputDisplayFormat = "u"; } <--> node15.pppg++;
+        node27.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.82629523632696ms; thruputDisplayFormat = "u"; } <--> node62.pppg++;
+        node28.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.32022111433915ms; thruputDisplayFormat = "u"; } <--> node82.pppg++;
+        node29.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.42003522746134ms; thruputDisplayFormat = "u"; } <--> node145.pppg++;
+        node29.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.64595216944376ms; thruputDisplayFormat = "u"; } <--> node164.pppg++;
+        node29.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.99646272237968ms; thruputDisplayFormat = "u"; } <--> node56.pppg++;
+        node29.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.6881221392687ms; thruputDisplayFormat = "u"; } <--> node78.pppg++;
+        node3.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.50878403677342ms; thruputDisplayFormat = "u"; } <--> node117.pppg++;
+        node3.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.52489276488285ms; thruputDisplayFormat = "u"; } <--> node7.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.38340024740771ms; thruputDisplayFormat = "u"; } <--> node185.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.82616498231081ms; thruputDisplayFormat = "u"; } <--> node37.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.37018965629575ms; thruputDisplayFormat = "u"; } <--> node45.pppg++;
+        node31.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.22633959681056ms; thruputDisplayFormat = "u"; } <--> node38.pppg++;
+        node31.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.78359206842007ms; thruputDisplayFormat = "u"; } <--> node53.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.05794980982215ms; thruputDisplayFormat = "u"; } <--> node138.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.28942146981712ms; thruputDisplayFormat = "u"; } <--> node177.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.1721098105557ms; thruputDisplayFormat = "u"; } <--> node30.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.43194927651393ms; thruputDisplayFormat = "u"; } <--> node45.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.99072656583144ms; thruputDisplayFormat = "u"; } <--> node70.pppg++;
+        node33.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.21759535286601ms; thruputDisplayFormat = "u"; } <--> node19.pppg++;
+        node33.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.56002258496216ms; thruputDisplayFormat = "u"; } <--> node95.pppg++;
+        node34.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.8806711835232ms; thruputDisplayFormat = "u"; } <--> node29.pppg++;
+        node34.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.0901054204483208ms; thruputDisplayFormat = "u"; } <--> node4.pppg++;
+        node35.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.38976614236741ms; thruputDisplayFormat = "u"; } <--> node102.pppg++;
+        node35.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.4079031281322ms; thruputDisplayFormat = "u"; } <--> node178.pppg++;
+        node35.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.33858049985979ms; thruputDisplayFormat = "u"; } <--> node22.pppg++;
+        node36.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.31866490674114ms; thruputDisplayFormat = "u"; } <--> node180.pppg++;
+        node36.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.21719278824038ms; thruputDisplayFormat = "u"; } <--> node8.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.36794900363828ms; thruputDisplayFormat = "u"; } <--> node137.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.89046356130317ms; thruputDisplayFormat = "u"; } <--> node70.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.97273576368764ms; thruputDisplayFormat = "u"; } <--> node71.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.03869474861153ms; thruputDisplayFormat = "u"; } <--> node72.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.4613131153528ms; thruputDisplayFormat = "u"; } <--> node167.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.09193617756725ms; thruputDisplayFormat = "u"; } <--> node53.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.27987753846905ms; thruputDisplayFormat = "u"; } <--> node94.pppg++;
+        node39.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.16169437718926ms; thruputDisplayFormat = "u"; } <--> node130.pppg++;
+        node39.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.15410976642097ms; thruputDisplayFormat = "u"; } <--> node31.pppg++;
+        node39.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.57446738238993ms; thruputDisplayFormat = "u"; } <--> node53.pppg++;
+        node4.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.84262979394735ms; thruputDisplayFormat = "u"; } <--> node29.pppg++;
+        node4.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.93844592020738ms; thruputDisplayFormat = "u"; } <--> node56.pppg++;
+        node40.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.48653276437405ms; thruputDisplayFormat = "u"; } <--> node77.pppg++;
+        node40.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.336276828090686ms; thruputDisplayFormat = "u"; } <--> node78.pppg++;
+        node41.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.37461956615792ms; thruputDisplayFormat = "u"; } <--> node170.pppg++;
+        node42.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.00447466047963ms; thruputDisplayFormat = "u"; } <--> node188.pppg++;
+        node43.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.62062674233079ms; thruputDisplayFormat = "u"; } <--> node153.pppg++;
+        node43.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.54931963151091ms; thruputDisplayFormat = "u"; } <--> node161.pppg++;
+        node43.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.68367354296625ms; thruputDisplayFormat = "u"; } <--> node25.pppg++;
+        node44.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.18192173125134ms; thruputDisplayFormat = "u"; } <--> node128.pppg++;
+        node44.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.36694521922155ms; thruputDisplayFormat = "u"; } <--> node28.pppg++;
+        node45.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.03678051387782ms; thruputDisplayFormat = "u"; } <--> node166.pppg++;
+        node45.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.46811829407161ms; thruputDisplayFormat = "u"; } <--> node168.pppg++;
+        node45.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.58972824809875ms; thruputDisplayFormat = "u"; } <--> node74.pppg++;
+        node46.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.29321707025706ms; thruputDisplayFormat = "u"; } <--> node170.pppg++;
+        node46.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.89357749246828ms; thruputDisplayFormat = "u"; } <--> node63.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.55563422120077ms; thruputDisplayFormat = "u"; } <--> node106.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.17027396380779ms; thruputDisplayFormat = "u"; } <--> node158.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.40500975640741ms; thruputDisplayFormat = "u"; } <--> node193.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.68260285292133ms; thruputDisplayFormat = "u"; } <--> node84.pppg++;
+        node48.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.19092393587947ms; thruputDisplayFormat = "u"; } <--> node103.pppg++;
+        node48.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.705826980229253ms; thruputDisplayFormat = "u"; } <--> node133.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.56110570693142ms; thruputDisplayFormat = "u"; } <--> node33.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.31620879430491ms; thruputDisplayFormat = "u"; } <--> node65.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.02111727571669ms; thruputDisplayFormat = "u"; } <--> node75.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.99673875491374ms; thruputDisplayFormat = "u"; } <--> node76.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.17821795269002ms; thruputDisplayFormat = "u"; } <--> node106.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.57120492578182ms; thruputDisplayFormat = "u"; } <--> node120.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.12413603945289ms; thruputDisplayFormat = "u"; } <--> node162.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.44636235476316ms; thruputDisplayFormat = "u"; } <--> node58.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.81265298128635ms; thruputDisplayFormat = "u"; } <--> node111.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.28311104010221ms; thruputDisplayFormat = "u"; } <--> node198.pppg++;
+        node51.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.628719856443383ms; thruputDisplayFormat = "u"; } <--> node81.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.20002274219158ms; thruputDisplayFormat = "u"; } <--> node123.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.37481725572185ms; thruputDisplayFormat = "u"; } <--> node87.pppg++;
+        node53.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.30000299915107ms; thruputDisplayFormat = "u"; } <--> node1.pppg++;
+        node53.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.45316785108132ms; thruputDisplayFormat = "u"; } <--> node13.pppg++;
+        node54.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.20869203626971ms; thruputDisplayFormat = "u"; } <--> node199.pppg++;
+        node55.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.28858403859369ms; thruputDisplayFormat = "u"; } <--> node35.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.28742908254941ms; thruputDisplayFormat = "u"; } <--> node135.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.61254936039297ms; thruputDisplayFormat = "u"; } <--> node58.pppg++;
+        node57.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.49881199775875ms; thruputDisplayFormat = "u"; } <--> node187.pppg++;
+        node57.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.93861844886453ms; thruputDisplayFormat = "u"; } <--> node29.pppg++;
+        node57.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.890646447844903ms; thruputDisplayFormat = "u"; } <--> node56.pppg++;
+        node58.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.63549918724391ms; thruputDisplayFormat = "u"; } <--> node192.pppg++;
+        node58.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.52289093658431ms; thruputDisplayFormat = "u"; } <--> node49.pppg++;
+        node58.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.01438962350689ms; thruputDisplayFormat = "u"; } <--> node65.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.57553207517658ms; thruputDisplayFormat = "u"; } <--> node100.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.59886651595306ms; thruputDisplayFormat = "u"; } <--> node113.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.84665882155552ms; thruputDisplayFormat = "u"; } <--> node114.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.62529096052278ms; thruputDisplayFormat = "u"; } <--> node158.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.23720904993311ms; thruputDisplayFormat = "u"; } <--> node92.pppg++;
+        node6.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 13.6339395254341ms; thruputDisplayFormat = "u"; } <--> node144.pppg++;
+        node6.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 8.30229791696945ms; thruputDisplayFormat = "u"; } <--> node24.pppg++;
+        node6.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 13.4915954574629ms; thruputDisplayFormat = "u"; } <--> node68.pppg++;
+        node60.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.632355417852207ms; thruputDisplayFormat = "u"; } <--> node0.pppg++;
+        node60.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.20555878953141ms; thruputDisplayFormat = "u"; } <--> node169.pppg++;
+        node60.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.01878404639866ms; thruputDisplayFormat = "u"; } <--> node193.pppg++;
+        node61.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.91016907698494ms; thruputDisplayFormat = "u"; } <--> node110.pppg++;
+        node61.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.884824006441913ms; thruputDisplayFormat = "u"; } <--> node46.pppg++;
+        node61.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.53495134971925ms; thruputDisplayFormat = "u"; } <--> node62.pppg++;
+        node62.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.95293220648596ms; thruputDisplayFormat = "u"; } <--> node110.pppg++;
+        node62.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.48271146694602ms; thruputDisplayFormat = "u"; } <--> node41.pppg++;
+        node63.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.399381223053487ms; thruputDisplayFormat = "u"; } <--> node20.pppg++;
+        node64.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.37303080025749ms; thruputDisplayFormat = "u"; } <--> node184.pppg++;
+        node64.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.31583257130856ms; thruputDisplayFormat = "u"; } <--> node190.pppg++;
+        node64.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.66552737512574ms; thruputDisplayFormat = "u"; } <--> node91.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.21710827677219ms; thruputDisplayFormat = "u"; } <--> node4.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.50520229853242ms; thruputDisplayFormat = "u"; } <--> node56.pppg++;
+        node66.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.72225505592446ms; thruputDisplayFormat = "u"; } <--> node51.pppg++;
+        node66.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.69532828683364ms; thruputDisplayFormat = "u"; } <--> node8.pppg++;
+        node66.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.60145803257747ms; thruputDisplayFormat = "u"; } <--> node80.pppg++;
+        node66.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.82481936366149ms; thruputDisplayFormat = "u"; } <--> node90.pppg++;
+        node67.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.52890498544356ms; thruputDisplayFormat = "u"; } <--> node11.pppg++;
+        node67.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.46925608936896ms; thruputDisplayFormat = "u"; } <--> node89.pppg++;
+        node68.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.4722049105964ms; thruputDisplayFormat = "u"; } <--> node25.pppg++;
+        node68.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.46938518145569ms; thruputDisplayFormat = "u"; } <--> node43.pppg++;
+        node68.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 12.8660041930289ms; thruputDisplayFormat = "u"; } <--> node66.pppg++;
+        node68.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 9.41551355116282ms; thruputDisplayFormat = "u"; } <--> node8.pppg++;
+        node68.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 16.6461947914275ms; thruputDisplayFormat = "u"; } <--> node90.pppg++;
+        node69.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.7011248343805ms; thruputDisplayFormat = "u"; } <--> node44.pppg++;
+        node7.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.68668936545061ms; thruputDisplayFormat = "u"; } <--> node110.pppg++;
+        node7.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.93498022506271ms; thruputDisplayFormat = "u"; } <--> node180.pppg++;
+        node7.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.86019985797258ms; thruputDisplayFormat = "u"; } <--> node36.pppg++;
+        node70.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.19411327955482ms; thruputDisplayFormat = "u"; } <--> node132.pppg++;
+        node70.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.56503159456211ms; thruputDisplayFormat = "u"; } <--> node30.pppg++;
+        node71.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.23785981208448ms; thruputDisplayFormat = "u"; } <--> node137.pppg++;
+        node71.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.38909857518565ms; thruputDisplayFormat = "u"; } <--> node156.pppg++;
+        node71.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.71453390571916ms; thruputDisplayFormat = "u"; } <--> node185.pppg++;
+        node71.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.26791856350787ms; thruputDisplayFormat = "u"; } <--> node30.pppg++;
+        node71.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.68123718652741ms; thruputDisplayFormat = "u"; } <--> node42.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.02220893930318ms; thruputDisplayFormat = "u"; } <--> node111.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.74623964903113ms; thruputDisplayFormat = "u"; } <--> node194.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.58444988087505ms; thruputDisplayFormat = "u"; } <--> node70.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.10930127923783ms; thruputDisplayFormat = "u"; } <--> node11.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.90383633098791ms; thruputDisplayFormat = "u"; } <--> node123.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.48966779652657ms; thruputDisplayFormat = "u"; } <--> node52.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.47432866272819ms; thruputDisplayFormat = "u"; } <--> node67.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.82312701373286ms; thruputDisplayFormat = "u"; } <--> node146.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.95267747700614ms; thruputDisplayFormat = "u"; } <--> node166.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.32480587850856ms; thruputDisplayFormat = "u"; } <--> node87.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.76673892440018ms; thruputDisplayFormat = "u"; } <--> node99.pppg++;
+        node75.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.808150788841019ms; thruputDisplayFormat = "u"; } <--> node133.pppg++;
+        node75.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.01847293193443ms; thruputDisplayFormat = "u"; } <--> node142.pppg++;
+        node75.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.93453673997355ms; thruputDisplayFormat = "u"; } <--> node33.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.52953530253112ms; thruputDisplayFormat = "u"; } <--> node120.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.11695380173415ms; thruputDisplayFormat = "u"; } <--> node19.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.3517191331467ms; thruputDisplayFormat = "u"; } <--> node33.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.06269104000215ms; thruputDisplayFormat = "u"; } <--> node5.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.20993905114664ms; thruputDisplayFormat = "u"; } <--> node58.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.41080307078764ms; thruputDisplayFormat = "u"; } <--> node117.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.37784424967862ms; thruputDisplayFormat = "u"; } <--> node145.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.35979668464954ms; thruputDisplayFormat = "u"; } <--> node161.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.49452986397633ms; thruputDisplayFormat = "u"; } <--> node78.pppg++;
+        node78.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.57312306707995ms; thruputDisplayFormat = "u"; } <--> node23.pppg++;
+        node79.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.2033714139587ms; thruputDisplayFormat = "u"; } <--> node198.pppg++;
+        node79.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.427584554046271ms; thruputDisplayFormat = "u"; } <--> node2.pppg++;
+        node79.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.137434664415196ms; thruputDisplayFormat = "u"; } <--> node50.pppg++;
+        node8.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.79513560015039ms; thruputDisplayFormat = "u"; } <--> node143.pppg++;
+        node8.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.71938672568157ms; thruputDisplayFormat = "u"; } <--> node153.pppg++;
+        node8.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.19824498988646ms; thruputDisplayFormat = "u"; } <--> node81.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.804676658261912ms; thruputDisplayFormat = "u"; } <--> node143.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.44555552045992ms; thruputDisplayFormat = "u"; } <--> node154.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.23665897991689ms; thruputDisplayFormat = "u"; } <--> node51.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.28951079365507ms; thruputDisplayFormat = "u"; } <--> node83.pppg++;
+        node81.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.15625787438167ms; thruputDisplayFormat = "u"; } <--> node66.pppg++;
+        node81.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.4554575559734ms; thruputDisplayFormat = "u"; } <--> node80.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.743148304493222ms; thruputDisplayFormat = "u"; } <--> node149.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.544391051026298ms; thruputDisplayFormat = "u"; } <--> node182.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.67448358422374ms; thruputDisplayFormat = "u"; } <--> node44.pppg++;
+        node83.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.06500213201734ms; thruputDisplayFormat = "u"; } <--> node172.pppg++;
+        node83.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.37722740940601ms; thruputDisplayFormat = "u"; } <--> node66.pppg++;
+        node84.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.92894580768754ms; thruputDisplayFormat = "u"; } <--> node162.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.28150096715286ms; thruputDisplayFormat = "u"; } <--> node119.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.09093905956043ms; thruputDisplayFormat = "u"; } <--> node123.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.65096492724282ms; thruputDisplayFormat = "u"; } <--> node42.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.3688781599201ms; thruputDisplayFormat = "u"; } <--> node52.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.09001590527337ms; thruputDisplayFormat = "u"; } <--> node128.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.22171582366727ms; thruputDisplayFormat = "u"; } <--> node197.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.61052206963668ms; thruputDisplayFormat = "u"; } <--> node28.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.35997211250458ms; thruputDisplayFormat = "u"; } <--> node44.pppg++;
+        node87.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.91782151886817ms; thruputDisplayFormat = "u"; } <--> node155.pppg++;
+        node87.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.49514372976116ms; thruputDisplayFormat = "u"; } <--> node166.pppg++;
+        node87.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.60418683683378ms; thruputDisplayFormat = "u"; } <--> node73.pppg++;
+        node88.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.36309981694174ms; thruputDisplayFormat = "u"; } <--> node17.pppg++;
+        node88.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.54509901612876ms; thruputDisplayFormat = "u"; } <--> node9.pppg++;
+        node88.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.18411198529042ms; thruputDisplayFormat = "u"; } <--> node97.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.03544260110898ms; thruputDisplayFormat = "u"; } <--> node104.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.00196525556705ms; thruputDisplayFormat = "u"; } <--> node11.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.60719522737918ms; thruputDisplayFormat = "u"; } <--> node181.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.51080682519511ms; thruputDisplayFormat = "u"; } <--> node39.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.07914599205082ms; thruputDisplayFormat = "u"; } <--> node129.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.68972435334115ms; thruputDisplayFormat = "u"; } <--> node139.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 6.54896821200077ms; thruputDisplayFormat = "u"; } <--> node167.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.988171266302812ms; thruputDisplayFormat = "u"; } <--> node17.pppg++;
+        node90.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.37626443712998ms; thruputDisplayFormat = "u"; } <--> node115.pppg++;
+        node90.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.33845296877923ms; thruputDisplayFormat = "u"; } <--> node83.pppg++;
+        node91.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.59951194557059ms; thruputDisplayFormat = "u"; } <--> node190.pppg++;
+        node92.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 2.20799301081752ms; thruputDisplayFormat = "u"; } <--> node121.pppg++;
+        node92.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.73493287843545ms; thruputDisplayFormat = "u"; } <--> node147.pppg++;
+        node92.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.04680640248513ms; thruputDisplayFormat = "u"; } <--> node18.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.58601265962453ms; thruputDisplayFormat = "u"; } <--> node107.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.30827480544377ms; thruputDisplayFormat = "u"; } <--> node191.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.8481581520663ms; thruputDisplayFormat = "u"; } <--> node196.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.57360913130267ms; thruputDisplayFormat = "u"; } <--> node88.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 5.7495930434101ms; thruputDisplayFormat = "u"; } <--> node127.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.51295795990586ms; thruputDisplayFormat = "u"; } <--> node167.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.201596670584ms; thruputDisplayFormat = "u"; } <--> node53.pppg++;
+        node95.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.72424439086587ms; thruputDisplayFormat = "u"; } <--> node151.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.75435408870673ms; thruputDisplayFormat = "u"; } <--> node105.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.67594714104326ms; thruputDisplayFormat = "u"; } <--> node150.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.22510563727144ms; thruputDisplayFormat = "u"; } <--> node170.pppg++;
+        node97.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 3.19332069215669ms; thruputDisplayFormat = "u"; } <--> node124.pppg++;
+        node97.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 0.898934756234249ms; thruputDisplayFormat = "u"; } <--> node17.pppg++;
+        node97.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.72829991489675ms; thruputDisplayFormat = "u"; } <--> node93.pppg++;
+        node98.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 4.52782310003854ms; thruputDisplayFormat = "u"; } <--> node119.pppg++;
+        node98.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 7.67293124201558ms; thruputDisplayFormat = "u"; } <--> node181.pppg++;
+        node98.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.82725415855207ms; thruputDisplayFormat = "u"; } <--> node85.pppg++;
+        node99.pppg++ <--> CTM {  datarate = 2400000000bps; delay = 1.48586534123801ms; thruputDisplayFormat = "u"; } <--> node191.pppg++;
+}
+
diff --git a/examples/spring/Generated200/Generated200.ned.ini b/examples/spring/Generated200/Generated200.ned.ini
new file mode 100755
index 000000000..969828b5e
--- /dev/null
+++ b/examples/spring/Generated200/Generated200.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = Generated200
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmFile = ""
+**.springNetworkController.tmParser = "Generator"
+**.springNetworkController.tmIndex = 0
diff --git a/examples/spring/Generated500/Generated500.ned b/examples/spring/Generated500/Generated500.ned
new file mode 100644
index 000000000..08a2e11b9
--- /dev/null
+++ b/examples/spring/Generated500/Generated500.ned
@@ -0,0 +1,4033 @@
+//
+// OMNeT++ network description -- exported from igen topology
+// Generator Model Used:
+package inet.examples.spring.Generated500;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+network Generated500
+{
+    @display("bgb=3784.63056327775,1493.01009985049;bgl=2");
+    @statistic[endToEndDelayStripped](source=endToEndDelay; record=vector(sumPerDuration));
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            delay = 0;
+            datarate = 240000Mbps;
+            thruputDisplayFormat = " ";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=51.538464,33.076923;is=vs");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "</config>");
+                addStaticRoutes = true;
+                addDefaultRoutes = false;
+                optimizeRoutes = false;
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=178.46155,33.076923;is=vs");
+            gates:
+                pppg[];
+        }
+        node0: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=1918.56709950329,439.348214676013;is=vs");
+        }
+        node1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=332.319984120238,740.408494762727;is=vs");
+        }
+        node10: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=168.607090912377,845.557552275434;is=vs");
+        }
+        node100: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 101;
+                @display("p=1651.0399230025,166.198316676176;is=vs");
+        }
+        node101: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 102;
+                @display("p=2253.3499107158,1146.10685354595;is=vs");
+        }
+        node102: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 103;
+                @display("p=102.957575984596,796.39315169118;is=vs");
+        }
+        node103: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 104;
+                @display("p=2180.47619837166,962.353240374171;is=vs");
+        }
+        node104: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 105;
+                @display("p=607.334385667548,537.07317290594;is=vs");
+        }
+        node105: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 106;
+                @display("p=1974.79939660144,258.343744054042;is=vs");
+        }
+        node106: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 107;
+                @display("p=1778.27204324364,647.960133085544;is=vs");
+        }
+        node107: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 108;
+                @display("p=1144.86112307818,223.345809212427;is=vs");
+        }
+        node108: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 109;
+                @display("p=2213.20653567879,977.226374937882;is=vs");
+        }
+        node109: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 110;
+                @display("p=3686.64900546306,358.439048669726;is=vs");
+        }
+        node11: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=709.827920384191,740.14018930352;is=vs");
+        }
+        node110: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 111;
+                @display("p=2476.02492770679,474.022005167765;is=vs");
+        }
+        node111: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 112;
+                @display("p=1515.79530459228,1018.68329562704;is=vs");
+        }
+        node112: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 113;
+                @display("p=3624.01911265455,307.705118616289;is=vs");
+        }
+        node113: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 114;
+                @display("p=1442.78674006205,92.6358250135054;is=vs");
+        }
+        node114: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 115;
+                @display("p=1721.50970539216,162.617026204012;is=vs");
+        }
+        node115: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 116;
+                @display("p=3467.63445733326,517.447100936582;is=vs");
+        }
+        node116: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 117;
+                @display("p=1872.76817379525,1254.35414951894;is=vs");
+        }
+        node117: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 118;
+                @display("p=2293.26242633812,694.764722486653;is=vs");
+        }
+        node118: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 119;
+                @display("p=444.665378787261,717.200892355282;is=vs");
+        }
+        node119: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 120;
+                @display("p=889.49130032658,1014.74214071112;is=vs");
+        }
+        node12: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=1604.57158150551,780.668577917362;is=vs");
+        }
+        node120: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 121;
+                @display("p=1714.43919502198,776.823997110768;is=vs");
+        }
+        node121: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 122;
+                @display("p=1498.64122714039,385.867418037071;is=vs");
+        }
+        node122: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 123;
+                @display("p=2128.44993915888,967.989791109855;is=vs");
+        }
+        node123: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 124;
+                @display("p=722.501287317055,781.609988846171;is=vs");
+        }
+        node124: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 125;
+                @display("p=607.164534702332,421.136237307124;is=vs");
+        }
+        node125: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 126;
+                @display("p=2207.61958107807,1100.07261848498;is=vs");
+        }
+        node126: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 127;
+                @display("p=2162.15312023113,1150.9441150041;is=vs");
+        }
+        node127: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 128;
+                @display("p=185.610209702026,760.396719122005;is=vs");
+        }
+        node128: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 129;
+                @display("p=3096.19350349516,250.787516641589;is=vs");
+        }
+        node129: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 130;
+                @display("p=388.88653269043,383.564260511153;is=vs");
+        }
+        node13: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=444.134449374673,579.758298838899;is=vs");
+        }
+        node130: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 131;
+                @display("p=505.172242950852,415.242203017627;is=vs");
+        }
+        node131: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 132;
+                @display("p=1831.48802400568,166.059414796149;is=vs");
+        }
+        node132: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 133;
+                @display("p=1378.33051763233,601.797016513749;is=vs");
+        }
+        node133: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 134;
+                @display("p=2147.49347832104,1061.20176495133;is=vs");
+        }
+        node134: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 135;
+                @display("p=1942.2504668493,409.058709502133;is=vs");
+        }
+        node135: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 136;
+                @display("p=2027.81100930063,710.680336176697;is=vs");
+        }
+        node136: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 137;
+                @display("p=2535.94704680378,707.205867596332;is=vs");
+        }
+        node137: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 138;
+                @display("p=1250.77891027754,956.791670523219;is=vs");
+        }
+        node138: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 139;
+                @display("p=1448.49849366838,502.056554491262;is=vs");
+        }
+        node139: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 140;
+                @display("p=272.999118005345,420.539259069656;is=vs");
+        }
+        node14: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=1731.19851537442,1376.31968039156;is=vs");
+        }
+        node140: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 141;
+                @display("p=3425.44695723611,441.493515211528;is=vs");
+        }
+        node141: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 142;
+                @display("p=3653.51794115645,338.075059742007;is=vs");
+        }
+        node142: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 143;
+                @display("p=2046.08092713656,908.432454478373;is=vs");
+        }
+        node143: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 144;
+                @display("p=2779.35729327234,548.162849395558;is=vs");
+        }
+        node144: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 145;
+                @display("p=1835.45867612776,1493.01009985049;is=vs");
+        }
+        node145: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 146;
+                @display("p=2286.80346032651,787.720205855547;is=vs");
+        }
+        node146: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 147;
+                @display("p=825.81927819574,329.848967094529;is=vs");
+        }
+        node147: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 148;
+                @display("p=1207.62869389443,205.674448576511;is=vs");
+        }
+        node148: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 149;
+                @display("p=2436.71773493065,1022.71997983439;is=vs");
+        }
+        node149: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 150;
+                @display("p=3322.53891509507,278.036576702843;is=vs");
+        }
+        node15: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=2041.14945432304,689.517877435242;is=vs");
+        }
+        node150: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 151;
+                @display("p=2130.70302413287,0;is=vs");
+        }
+        node151: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 152;
+                @display("p=1694.54998225215,1264.75170265519;is=vs");
+        }
+        node152: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 153;
+                @display("p=2114.32672796278,1222.51953824992;is=vs");
+        }
+        node153: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 154;
+                @display("p=2647.04609744145,757.811572946977;is=vs");
+        }
+        node154: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 155;
+                @display("p=2831.31776740933,325.17536193973;is=vs");
+        }
+        node155: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 156;
+                @display("p=665.724579373466,542.201191083455;is=vs");
+        }
+        node156: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 157;
+                @display("p=1162.02504326938,993.191036763872;is=vs");
+        }
+        node157: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 158;
+                @display("p=1242.74291096763,994.924179476354;is=vs");
+        }
+        node158: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 159;
+                @display("p=1602.7274533405,426.418135997963;is=vs");
+        }
+        node159: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 160;
+                @display("p=2348.62609226695,1050.64932380721;is=vs");
+        }
+        node16: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=693.804780595633,648.717326586711;is=vs");
+        }
+        node160: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 161;
+                @display("p=1020.22114996118,1004.53096591284;is=vs");
+        }
+        node161: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 162;
+                @display("p=2452.74111060215,831.284011772013;is=vs");
+        }
+        node162: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 163;
+                @display("p=1702.09328499548,719.879853224666;is=vs");
+        }
+        node163: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 164;
+                @display("p=2051.05650650166,297.299387925048;is=vs");
+        }
+        node164: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 165;
+                @display("p=2120.89365613973,916.718188643535;is=vs");
+        }
+        node165: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 166;
+                @display("p=713.69869028062,428.50628835445;is=vs");
+        }
+        node166: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 167;
+                @display("p=964.204643000949,588.690438516244;is=vs");
+        }
+        node167: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 168;
+                @display("p=111.755096650706,444.501621883237;is=vs");
+        }
+        node168: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 169;
+                @display("p=1259.97844633609,458.080413662802;is=vs");
+        }
+        node169: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 170;
+                @display("p=1933.61604261476,335.3715395297;is=vs");
+        }
+        node17: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=529.483049219283,313.592592285502;is=vs");
+        }
+        node170: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 171;
+                @display("p=2238.4999996736,398.634926250204;is=vs");
+        }
+        node171: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 172;
+                @display("p=2235.12391431734,1135.51091881633;is=vs");
+        }
+        node172: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 173;
+                @display("p=3239.03648311119,332.638705406402;is=vs");
+        }
+        node173: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 174;
+                @display("p=2544.33964548907,775.472609725719;is=vs");
+        }
+        node174: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 175;
+                @display("p=724.866717810761,271.048355573677;is=vs");
+        }
+        node175: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 176;
+                @display("p=1382.35038649466,240.475869996885;is=vs");
+        }
+        node176: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 177;
+                @display("p=1536.19334585556,544.448937717013;is=vs");
+        }
+        node177: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 178;
+                @display("p=1406.74301348023,578.284023707766;is=vs");
+        }
+        node178: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 179;
+                @display("p=10.8711827963361,548.91402180948;is=vs");
+        }
+        node179: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 180;
+                @display("p=2979.49957437729,252.964685901671;is=vs");
+        }
+        node18: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=1144.74978320231,359.394011660586;is=vs");
+        }
+        node180: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 181;
+                @display("p=2634.82933218586,605.936861311852;is=vs");
+        }
+        node181: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 182;
+                @display("p=409.98213561316,799.647927128123;is=vs");
+        }
+        node182: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 183;
+                @display("p=3319.680964503,267.222321142424;is=vs");
+        }
+        node183: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 184;
+                @display("p=2531.28171628039,751.319109336791;is=vs");
+        }
+        node184: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 185;
+                @display("p=1334.37702650013,1259.32755962892;is=vs");
+        }
+        node185: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 186;
+                @display("p=958.668307025659,823.277952331548;is=vs");
+        }
+        node186: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 187;
+                @display("p=2152.24365494091,1131.79235303215;is=vs");
+        }
+        node187: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 188;
+                @display("p=2137.50443154787,765.238019831756;is=vs");
+        }
+        node188: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 189;
+                @display("p=1046.02064178087,934.129417900076;is=vs");
+        }
+        node189: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 190;
+                @display("p=1714.03852970611,697.999269699687;is=vs");
+        }
+        node19: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=1605.97024942517,977.670747963555;is=vs");
+        }
+        node190: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 191;
+                @display("p=1254.79190001458,1237.06312397475;is=vs");
+        }
+        node191: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 192;
+                @display("p=965.359161926312,301.986709457333;is=vs");
+        }
+        node192: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 193;
+                @display("p=1902.55514735844,667.354933184896;is=vs");
+        }
+        node193: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 194;
+                @display("p=1833.34608878909,473.527601739181;is=vs");
+        }
+        node194: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 195;
+                @display("p=1321.55093933899,958.883348951045;is=vs");
+        }
+        node195: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 196;
+                @display("p=1987.50799866452,688.334517788655;is=vs");
+        }
+        node196: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 197;
+                @display("p=650.41121096171,316.230198794975;is=vs");
+        }
+        node197: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 198;
+                @display("p=2826.55788852873,240.617349717982;is=vs");
+        }
+        node198: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 199;
+                @display("p=1658.03340821529,1323.52120108677;is=vs");
+        }
+        node199: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 200;
+                @display("p=1663.35029685693,805.331337043001;is=vs");
+        }
+        node2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=1629.77342818036,1162.09159087109;is=vs");
+        }
+        node20: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=2311.47205788909,134.018997333206;is=vs");
+        }
+        node200: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 201;
+                @display("p=2162.90298844038,1327.56031391457;is=vs");
+        }
+        node201: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 202;
+                @display("p=1982.99612279618,941.255276476536;is=vs");
+        }
+        node202: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 203;
+                @display("p=2212.63558851264,745.345142946548;is=vs");
+        }
+        node203: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 204;
+                @display("p=1604.33595403043,452.925927713133;is=vs");
+        }
+        node204: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 205;
+                @display("p=1607.77294868935,1008.88834301651;is=vs");
+        }
+        node205: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 206;
+                @display("p=1254.50957277881,298.558232739012;is=vs");
+        }
+        node206: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 207;
+                @display("p=2584.76037195609,514.82393855917;is=vs");
+        }
+        node207: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 208;
+                @display("p=449.489711567639,556.757411407932;is=vs");
+        }
+        node208: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 209;
+                @display("p=482.406241892073,650.950120898571;is=vs");
+        }
+        node209: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 210;
+                @display("p=2245.88392436264,216.343981233572;is=vs");
+        }
+        node21: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p=2109.17651912334,542.055634731255;is=vs");
+        }
+        node210: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 211;
+                @display("p=2225.91667116123,896.350461487887;is=vs");
+        }
+        node211: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 212;
+                @display("p=1384.04047087983,948.614785503562;is=vs");
+        }
+        node212: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 213;
+                @display("p=742.554840590861,484.882383877081;is=vs");
+        }
+        node213: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 214;
+                @display("p=635.565910823118,623.038580677013;is=vs");
+        }
+        node214: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 215;
+                @display("p=500.50251188323,509.404652750661;is=vs");
+        }
+        node215: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 216;
+                @display("p=532.551086969051,576.535309841907;is=vs");
+        }
+        node216: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 217;
+                @display("p=354.445110220922,350.278564363919;is=vs");
+        }
+        node217: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 218;
+                @display("p=297.88556039203,412.431953848588;is=vs");
+        }
+        node218: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 219;
+                @display("p=354.260547058959,748.036816793097;is=vs");
+        }
+        node219: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 220;
+                @display("p=306.722990253064,802.823556185095;is=vs");
+        }
+        node22: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p=128.363274423094,660.881029590544;is=vs");
+        }
+        node220: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 221;
+                @display("p=3316.86467953475,505.918444283998;is=vs");
+        }
+        node221: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 222;
+                @display("p=2471.56755531852,720.288529924852;is=vs");
+        }
+        node222: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 223;
+                @display("p=2397.98768457402,1044.19326365301;is=vs");
+        }
+        node223: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 224;
+                @display("p=1219.6770992493,917.553010597845;is=vs");
+        }
+        node224: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 225;
+                @display("p=1640.89715940034,206.903296944265;is=vs");
+        }
+        node225: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 226;
+                @display("p=2331.16774502195,816.828095575983;is=vs");
+        }
+        node226: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 227;
+                @display("p=2598.87022672188,813.690900236199;is=vs");
+        }
+        node227: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 228;
+                @display("p=307.192257000304,831.276573565828;is=vs");
+        }
+        node228: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 229;
+                @display("p=943.586796330032,779.98497391618;is=vs");
+        }
+        node229: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 230;
+                @display("p=455.18344926835,830.752757607974;is=vs");
+        }
+        node23: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p=2236.94635991161,1058.78919492961;is=vs");
+        }
+        node230: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 231;
+                @display("p=1697.4640582534,875.544322104426;is=vs");
+        }
+        node231: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 232;
+                @display("p=1615.63173250954,1143.69810415461;is=vs");
+        }
+        node232: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 233;
+                @display("p=285.361524280205,418.777760966205;is=vs");
+        }
+        node233: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 234;
+                @display("p=3681.44138081716,299.553403207335;is=vs");
+        }
+        node234: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 235;
+                @display("p=1449.61397647717,979.690657825788;is=vs");
+        }
+        node235: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 236;
+                @display("p=2742.97741584734,239.933428961436;is=vs");
+        }
+        node236: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 237;
+                @display("p=3192.08599196349,305.285479933721;is=vs");
+        }
+        node237: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 238;
+                @display("p=887.673097948164,951.456645087239;is=vs");
+        }
+        node238: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 239;
+                @display("p=144.685424528831,543.38297966244;is=vs");
+        }
+        node239: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 240;
+                @display("p=431.4585413614,687.461239234367;is=vs");
+        }
+        node24: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 25;
+                @display("p=2404.14952829802,1118.02486370246;is=vs");
+        }
+        node240: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 241;
+                @display("p=2076.87977392197,884.242795185835;is=vs");
+        }
+        node241: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 242;
+                @display("p=1720.36267602051,660.771432949022;is=vs");
+        }
+        node242: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 243;
+                @display("p=786.666096947636,337.773669616735;is=vs");
+        }
+        node243: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 244;
+                @display("p=1782.7669397458,138.543543816652;is=vs");
+        }
+        node244: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 245;
+                @display("p=2587.32792917644,208.547760040008;is=vs");
+        }
+        node245: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 246;
+                @display("p=2926.75543145265,267.524628084195;is=vs");
+        }
+        node246: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 247;
+                @display("p=126.196531905669,455.765471036347;is=vs");
+        }
+        node247: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 248;
+                @display("p=550.692717842514,490.497414944235;is=vs");
+        }
+        node248: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 249;
+                @display("p=2688.63130065574,249.144697084091;is=vs");
+        }
+        node249: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 250;
+                @display("p=1006.7243214789,887.031671676707;is=vs");
+        }
+        node25: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 26;
+                @display("p=2477.61800319479,992.794341696549;is=vs");
+        }
+        node250: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 251;
+                @display("p=2611.61429782747,994.189329690545;is=vs");
+        }
+        node251: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 252;
+                @display("p=1769.56017253649,457.030955117443;is=vs");
+        }
+        node252: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 253;
+                @display("p=2576.089477847,632.386669883053;is=vs");
+        }
+        node253: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 254;
+                @display("p=2091.00103430766,178.187025045469;is=vs");
+        }
+        node254: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 255;
+                @display("p=1984.56452408715,613.591595781818;is=vs");
+        }
+        node255: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 256;
+                @display("p=1705.19012661832,336.764298074149;is=vs");
+        }
+        node256: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 257;
+                @display("p=3351.64707948155,575.297881556884;is=vs");
+        }
+        node257: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 258;
+                @display("p=2151.91736134443,1173.79607485865;is=vs");
+        }
+        node258: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 259;
+                @display("p=2037.09513961273,224.401022974325;is=vs");
+        }
+        node259: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 260;
+                @display("p=2270.11915445937,268.630159313841;is=vs");
+        }
+        node26: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 27;
+                @display("p=1500.19746930646,441.325254560215;is=vs");
+        }
+        node260: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 261;
+                @display("p=1788.39547113049,709.155518718222;is=vs");
+        }
+        node261: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 262;
+                @display("p=1759.15868562385,1005.09113900447;is=vs");
+        }
+        node262: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 263;
+                @display("p=2742.64409098774,193.977221243696;is=vs");
+        }
+        node263: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 264;
+                @display("p=2129.45228041619,120.353628649377;is=vs");
+        }
+        node264: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 265;
+                @display("p=180.304401979708,720.546769217407;is=vs");
+        }
+        node265: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 266;
+                @display("p=1696.32879309096,1071.1734681333;is=vs");
+        }
+        node266: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 267;
+                @display("p=2698.27928717082,164.092388953588;is=vs");
+        }
+        node267: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 268;
+                @display("p=2723.15791274378,259.402166470096;is=vs");
+        }
+        node268: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 269;
+                @display("p=1947.39123475804,369.761489925244;is=vs");
+        }
+        node269: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 270;
+                @display("p=2989.88337684586,283.87856004654;is=vs");
+        }
+        node27: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 28;
+                @display("p=2174.02144247266,662.912133020194;is=vs");
+        }
+        node270: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 271;
+                @display("p=1412.9169597781,433.502152283512;is=vs");
+        }
+        node271: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 272;
+                @display("p=882.457466946567,237.341025202792;is=vs");
+        }
+        node272: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 273;
+                @display("p=1131.94662923331,1340.8034742723;is=vs");
+        }
+        node273: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 274;
+                @display("p=2737.89384149361,882.161758885164;is=vs");
+        }
+        node274: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 275;
+                @display("p=3102.58905813495,381.6830912331;is=vs");
+        }
+        node275: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 276;
+                @display("p=2152.88424757703,247.016489436578;is=vs");
+        }
+        node276: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 277;
+                @display("p=2317.25225382426,1170.56580799605;is=vs");
+        }
+        node277: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 278;
+                @display("p=2482.1994973002,960.663876316272;is=vs");
+        }
+        node278: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 279;
+                @display("p=1844.55497758278,298.814523854472;is=vs");
+        }
+        node279: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 280;
+                @display("p=1405.14597687546,448.919064659762;is=vs");
+        }
+        node28: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 29;
+                @display("p=3031.48389126564,87.6015809661085;is=vs");
+        }
+        node280: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 281;
+                @display("p=1382.33453416483,127.233014330216;is=vs");
+        }
+        node281: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 282;
+                @display("p=897.958632564513,608.342563047668;is=vs");
+        }
+        node282: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 283;
+                @display("p=1802.7605849011,1367.78405336988;is=vs");
+        }
+        node283: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 284;
+                @display("p=1844.70690738387,1030.48380615323;is=vs");
+        }
+        node284: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 285;
+                @display("p=2932.37110789225,540.777877415826;is=vs");
+        }
+        node285: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 286;
+                @display("p=2458.86449912474,209.532476952128;is=vs");
+        }
+        node286: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 287;
+                @display("p=1903.53832333092,427.53872837753;is=vs");
+        }
+        node287: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 288;
+                @display("p=2208.22022706606,62.4602904848216;is=vs");
+        }
+        node288: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 289;
+                @display("p=1534.32217251029,600.936028143076;is=vs");
+        }
+        node289: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 290;
+                @display("p=159.174231183499,708.655380134388;is=vs");
+        }
+        node29: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 30;
+                @display("p=2127.83841512713,819.690706921978;is=vs");
+        }
+        node290: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 291;
+                @display("p=2297.43081844354,1081.50828348816;is=vs");
+        }
+        node291: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 292;
+                @display("p=557.319964018865,705.007504371727;is=vs");
+        }
+        node292: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 293;
+                @display("p=714.654115219042,417.39417857502;is=vs");
+        }
+        node293: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 294;
+                @display("p=1414.97199775546,1061.08413166774;is=vs");
+        }
+        node294: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 295;
+                @display("p=3312.46244343144,288.320154303165;is=vs");
+        }
+        node295: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 296;
+                @display("p=2094.68001960746,154.897247413856;is=vs");
+        }
+        node296: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 297;
+                @display("p=2202.23777460849,815.25196378885;is=vs");
+        }
+        node297: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 298;
+                @display("p=295.125077283371,587.103212956683;is=vs");
+        }
+        node298: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 299;
+                @display("p=2210.20743519344,264.936409919374;is=vs");
+        }
+        node299: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 300;
+                @display("p=2010.23407276963,402.906629655541;is=vs");
+        }
+        node3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=2527.889082206,657.037149195301;is=vs");
+        }
+        node30: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 31;
+                @display("p=1140.57853130377,677.010933428428;is=vs");
+        }
+        node300: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 301;
+                @display("p=1860.17486267599,988.915326070082;is=vs");
+        }
+        node301: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 302;
+                @display("p=1903.54374640647,463.152560940705;is=vs");
+        }
+        node302: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 303;
+                @display("p=1388.28079536285,540.546071233513;is=vs");
+        }
+        node303: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 304;
+                @display("p=3598.2875569447,337.151216969485;is=vs");
+        }
+        node304: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 305;
+                @display("p=2575.95674065675,381.576239572524;is=vs");
+        }
+        node305: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 306;
+                @display("p=1584.80504911874,233.05436759405;is=vs");
+        }
+        node306: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 307;
+                @display("p=1009.67726307738,347.906863212697;is=vs");
+        }
+        node307: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 308;
+                @display("p=961.214503440942,640.680889255248;is=vs");
+        }
+        node308: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 309;
+                @display("p=2270.56435370166,609.569127307978;is=vs");
+        }
+        node309: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 310;
+                @display("p=1584.63505048699,615.823007995888;is=vs");
+        }
+        node31: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 32;
+                @display("p=436.101293539116,451.6836573484;is=vs");
+        }
+        node310: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 311;
+                @display("p=2089.36127810934,72.1377111065549;is=vs");
+        }
+        node311: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 312;
+                @display("p=740.679917149219,901.247364164087;is=vs");
+        }
+        node312: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 313;
+                @display("p=1515.72733826468,428.77126957961;is=vs");
+        }
+        node313: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 314;
+                @display("p=1909.26485219984,823.709315484541;is=vs");
+        }
+        node314: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 315;
+                @display("p=2183.48232473937,1200.2541330654;is=vs");
+        }
+        node315: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 316;
+                @display("p=1616.33305493684,334.010907715839;is=vs");
+        }
+        node316: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 317;
+                @display("p=3003.85887507751,532.244906017942;is=vs");
+        }
+        node317: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 318;
+                @display("p=2099.05109838739,830.130659131433;is=vs");
+        }
+        node318: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 319;
+                @display("p=1254.9367844022,280.565947044536;is=vs");
+        }
+        node319: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 320;
+                @display("p=2115.93596823467,1004.95097097594;is=vs");
+        }
+        node32: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 33;
+                @display("p=1276.93079342494,551.631981625144;is=vs");
+        }
+        node320: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 321;
+                @display("p=253.597349245644,768.3969960741;is=vs");
+        }
+        node321: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 322;
+                @display("p=2900.00720671702,597.174944019099;is=vs");
+        }
+        node322: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 323;
+                @display("p=2881.52006075949,706.482563938417;is=vs");
+        }
+        node323: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 324;
+                @display("p=755.80174974869,478.943758425052;is=vs");
+        }
+        node324: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 325;
+                @display("p=1902.47481341284,1027.16002948617;is=vs");
+        }
+        node325: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 326;
+                @display("p=508.173616693517,745.081153441194;is=vs");
+        }
+        node326: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 327;
+                @display("p=2619.08156834058,1139.0405660512;is=vs");
+        }
+        node327: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 328;
+                @display("p=2064.33258894121,743.564230734299;is=vs");
+        }
+        node328: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 329;
+                @display("p=518.89381279596,597.832473794878;is=vs");
+        }
+        node329: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 330;
+                @display("p=2317.37039058531,431.149832095454;is=vs");
+        }
+        node33: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 34;
+                @display("p=1796.70688323673,1072.42904408347;is=vs");
+        }
+        node330: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 331;
+                @display("p=2706.13713725635,313.659120578137;is=vs");
+        }
+        node331: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 332;
+                @display("p=3113.36202502092,316.245578019192;is=vs");
+        }
+        node332: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 333;
+                @display("p=1679.59525917358,830.547922769782;is=vs");
+        }
+        node333: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 334;
+                @display("p=931.739625333921,757.593342799271;is=vs");
+        }
+        node334: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 335;
+                @display("p=1454.7814095015,576.735843269646;is=vs");
+        }
+        node335: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 336;
+                @display("p=1372.97811062883,360.757076314681;is=vs");
+        }
+        node336: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 337;
+                @display("p=1386.04891024138,186.323993361123;is=vs");
+        }
+        node337: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 338;
+                @display("p=2028.16002549266,236.999021782188;is=vs");
+        }
+        node338: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 339;
+                @display("p=1996.22337761034,528.823496781581;is=vs");
+        }
+        node339: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 340;
+                @display("p=2825.88399934174,590.911767751075;is=vs");
+        }
+        node34: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 35;
+                @display("p=2062.96426447886,866.291731766515;is=vs");
+        }
+        node340: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 341;
+                @display("p=532.411524352227,763.336866080695;is=vs");
+        }
+        node341: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 342;
+                @display("p=1282.45161230636,132.453073001511;is=vs");
+        }
+        node342: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 343;
+                @display("p=363.66483198459,744.09640338211;is=vs");
+        }
+        node343: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 344;
+                @display("p=1009.32776856764,1189.32232592903;is=vs");
+        }
+        node344: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 345;
+                @display("p=279.786185081122,723.563258180329;is=vs");
+        }
+        node345: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 346;
+                @display("p=2326.44260643069,1003.39603096805;is=vs");
+        }
+        node346: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 347;
+                @display("p=2250.65187791318,87.503776058742;is=vs");
+        }
+        node347: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 348;
+                @display("p=1457.06936549331,526.870507045595;is=vs");
+        }
+        node348: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 349;
+                @display("p=1443.52820153158,236.484660234657;is=vs");
+        }
+        node349: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 350;
+                @display("p=1701.00628843976,775.12767854601;is=vs");
+        }
+        node35: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 36;
+                @display("p=5.24091780446861,747.511219832481;is=vs");
+        }
+        node350: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 351;
+                @display("p=2794.76334004107,441.046897077334;is=vs");
+        }
+        node351: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 352;
+                @display("p=2069.58855355159,1022.60172471276;is=vs");
+        }
+        node352: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 353;
+                @display("p=1558.3837630425,321.069461325717;is=vs");
+        }
+        node353: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 354;
+                @display("p=2317.87151330213,1053.443139275;is=vs");
+        }
+        node354: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 355;
+                @display("p=1177.0699548193,207.675459474174;is=vs");
+        }
+        node355: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 356;
+                @display("p=1728.05037760168,704.881648413777;is=vs");
+        }
+        node356: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 357;
+                @display("p=2430.69064268154,602.749792440818;is=vs");
+        }
+        node357: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 358;
+                @display("p=3185.30770195577,338.384360798787;is=vs");
+        }
+        node358: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 359;
+                @display("p=2699.16378090874,255.60709035515;is=vs");
+        }
+        node359: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 360;
+                @display("p=1212.8383310183,845.277724024956;is=vs");
+        }
+        node36: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 37;
+                @display("p=2706.48763651175,589.732288645075;is=vs");
+        }
+        node360: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 361;
+                @display("p=511.353736205115,380.32759376963;is=vs");
+        }
+        node361: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 362;
+                @display("p=1213.13442046845,927.112724421951;is=vs");
+        }
+        node362: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 363;
+                @display("p=1681.44739515913,1372.15550541744;is=vs");
+        }
+        node363: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 364;
+                @display("p=2043.94298131751,511.974853291633;is=vs");
+        }
+        node364: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 365;
+                @display("p=2224.40591044145,91.7186890590474;is=vs");
+        }
+        node365: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 366;
+                @display("p=834.584971355333,537.345895952211;is=vs");
+        }
+        node366: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 367;
+                @display("p=1608.01677309946,472.134908160467;is=vs");
+        }
+        node367: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 368;
+                @display("p=1761.13665264728,1181.77205110565;is=vs");
+        }
+        node368: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 369;
+                @display("p=2720.19369038532,838.036957734712;is=vs");
+        }
+        node369: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 370;
+                @display("p=720.905941462735,197.152117055984;is=vs");
+        }
+        node37: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 38;
+                @display("p=1263.53791914117,870.451843917087;is=vs");
+        }
+        node370: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 371;
+                @display("p=1140.15680613128,928.899185882864;is=vs");
+        }
+        node371: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 372;
+                @display("p=633.999533808617,382.25967769526;is=vs");
+        }
+        node372: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 373;
+                @display("p=698.787760709439,253.747580324907;is=vs");
+        }
+        node373: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 374;
+                @display("p=1953.12285922686,235.027995937429;is=vs");
+        }
+        node374: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 375;
+                @display("p=715.347767530978,618.771067284621;is=vs");
+        }
+        node375: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 376;
+                @display("p=2611.20167844554,829.129205842446;is=vs");
+        }
+        node376: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 377;
+                @display("p=468.533693338901,477.027781739636;is=vs");
+        }
+        node377: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 378;
+                @display("p=926.329513280876,956.456369640634;is=vs");
+        }
+        node378: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 379;
+                @display("p=855.798048529676,769.861100401539;is=vs");
+        }
+        node379: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 380;
+                @display("p=1419.27459487058,235.398372513328;is=vs");
+        }
+        node38: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 39;
+                @display("p=282.590654754546,446.798266764446;is=vs");
+        }
+        node380: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 381;
+                @display("p=1089.56250572408,1086.56538724213;is=vs");
+        }
+        node381: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 382;
+                @display("p=2053.79898195737,341.99482829404;is=vs");
+        }
+        node382: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 383;
+                @display("p=1268.5903658814,520.143199863466;is=vs");
+        }
+        node383: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 384;
+                @display("p=3157.69823175042,351.987651437946;is=vs");
+        }
+        node384: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 385;
+                @display("p=2347.13740011668,1416.09447584576;is=vs");
+        }
+        node385: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 386;
+                @display("p=2447.25382451597,545.262234440395;is=vs");
+        }
+        node386: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 387;
+                @display("p=40.6156497222869,748.800676588584;is=vs");
+        }
+        node387: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 388;
+                @display("p=276.27629665729,406.7243681961;is=vs");
+        }
+        node388: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 389;
+                @display("p=1310.04947017886,847.449000768714;is=vs");
+        }
+        node389: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 390;
+                @display("p=1949.33226615459,1087.93201603289;is=vs");
+        }
+        node39: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 40;
+                @display("p=464.399751963521,566.390903077772;is=vs");
+        }
+        node390: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 391;
+                @display("p=544.911496126508,736.483234824123;is=vs");
+        }
+        node391: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 392;
+                @display("p=1225.63521116715,1149.94258619263;is=vs");
+        }
+        node392: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 393;
+                @display("p=3310.01093758441,480.857862666815;is=vs");
+        }
+        node393: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 394;
+                @display("p=1553.19350749729,959.645542185601;is=vs");
+        }
+        node394: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 395;
+                @display("p=936.164132268448,940.499607906821;is=vs");
+        }
+        node395: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 396;
+                @display("p=1572.07383550759,608.991985379413;is=vs");
+        }
+        node396: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 397;
+                @display("p=1965.84480829193,178.599185597915;is=vs");
+        }
+        node397: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 398;
+                @display("p=1327.26633772501,383.532880708486;is=vs");
+        }
+        node398: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 399;
+                @display("p=2348.6030575996,1112.57823378968;is=vs");
+        }
+        node399: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 400;
+                @display("p=2083.78099606011,1122.70699513001;is=vs");
+        }
+        node4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=2061.73697147407,863.130289484357;is=vs");
+        }
+        node40: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 41;
+                @display("p=2301.44944773597,938.225222956828;is=vs");
+        }
+        node400: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 401;
+                @display("p=1746.87785372801,342.297424649027;is=vs");
+        }
+        node401: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 402;
+                @display("p=809.262335817493,343.253098048797;is=vs");
+        }
+        node402: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 403;
+                @display("p=3713.71678974961,342.724176212752;is=vs");
+        }
+        node403: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 404;
+                @display("p=501.623792442319,528.67607274145;is=vs");
+        }
+        node404: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 405;
+                @display("p=1786.15243944851,481.103574908818;is=vs");
+        }
+        node405: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 406;
+                @display("p=672.39593889496,677.090165580685;is=vs");
+        }
+        node406: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 407;
+                @display("p=1520.73420190711,794.039540223207;is=vs");
+        }
+        node407: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 408;
+                @display("p=562.101367337658,469.108399021573;is=vs");
+        }
+        node408: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 409;
+                @display("p=1460.72018803182,363.535762556498;is=vs");
+        }
+        node409: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 410;
+                @display("p=691.957920015466,687.223130472091;is=vs");
+        }
+        node41: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 42;
+                @display("p=2137.35363676037,404.21629359935;is=vs");
+        }
+        node410: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 411;
+                @display("p=1495.93829424403,1023.74863897416;is=vs");
+        }
+        node411: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 412;
+                @display("p=2962.26544762383,543.90014630012;is=vs");
+        }
+        node412: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 413;
+                @display("p=466.625673480337,779.738672999878;is=vs");
+        }
+        node413: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 414;
+                @display("p=1503.1714092524,1045.4204255455;is=vs");
+        }
+        node414: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 415;
+                @display("p=1335.27092731117,528.526761588901;is=vs");
+        }
+        node415: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 416;
+                @display("p=1980.82321819407,922.698422923051;is=vs");
+        }
+        node416: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 417;
+                @display("p=1752.89411413261,321.46043831996;is=vs");
+        }
+        node417: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 418;
+                @display("p=2955.66705268501,138.243878594148;is=vs");
+        }
+        node418: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 419;
+                @display("p=1247.07001753205,864.753820168559;is=vs");
+        }
+        node419: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 420;
+                @display("p=1669.22883099466,877.49581071379;is=vs");
+        }
+        node42: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 43;
+                @display("p=977.194305705262,886.935179597126;is=vs");
+        }
+        node420: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 421;
+                @display("p=2503.20414352325,398.297934064931;is=vs");
+        }
+        node421: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 422;
+                @display("p=366.036373698472,518.754150443724;is=vs");
+        }
+        node422: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 423;
+                @display("p=765.151812191306,224.692658529889;is=vs");
+        }
+        node423: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 424;
+                @display("p=1171.85112621731,286.8903644618;is=vs");
+        }
+        node424: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 425;
+                @display("p=3339.93515706608,570.004961861392;is=vs");
+        }
+        node425: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 426;
+                @display("p=2024.09501535874,211.170195863269;is=vs");
+        }
+        node426: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 427;
+                @display("p=598.420440199146,190.635216549234;is=vs");
+        }
+        node427: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 428;
+                @display("p=2111.41984773587,1232.37591856175;is=vs");
+        }
+        node428: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 429;
+                @display("p=2151.84535280396,988.348149323835;is=vs");
+        }
+        node429: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 430;
+                @display("p=1950.29775888708,646.708665268412;is=vs");
+        }
+        node43: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 44;
+                @display("p=2586.08197743284,958.539817816728;is=vs");
+        }
+        node430: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 431;
+                @display("p=2034.24327876862,1208.93943429827;is=vs");
+        }
+        node431: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 432;
+                @display("p=2133.12954210939,784.486919431311;is=vs");
+        }
+        node432: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 433;
+                @display("p=1185.74028695959,284.774694406192;is=vs");
+        }
+        node433: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 434;
+                @display("p=1073.46201486723,472.624745535123;is=vs");
+        }
+        node434: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 435;
+                @display("p=928.825481148823,371.360607513671;is=vs");
+        }
+        node435: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 436;
+                @display("p=0,585.793633595711;is=vs");
+        }
+        node436: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 437;
+                @display("p=3327.4069682711,529.836472672398;is=vs");
+        }
+        node437: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 438;
+                @display("p=279.917508270603,721.141581344051;is=vs");
+        }
+        node438: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 439;
+                @display("p=2262.89670800008,226.993568668482;is=vs");
+        }
+        node439: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 440;
+                @display("p=2598.31435061565,917.904006682113;is=vs");
+        }
+        node44: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 45;
+                @display("p=3122.5871633352,208.431308028762;is=vs");
+        }
+        node440: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 441;
+                @display("p=2467.61405377144,1142.9422696899;is=vs");
+        }
+        node441: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 442;
+                @display("p=2122.11669739743,617.041387995914;is=vs");
+        }
+        node442: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 443;
+                @display("p=1316.77680064735,357.039796302428;is=vs");
+        }
+        node443: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 444;
+                @display("p=1423.12519493809,472.852513945796;is=vs");
+        }
+        node444: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 445;
+                @display("p=1963.31851291506,975.507725969308;is=vs");
+        }
+        node445: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 446;
+                @display("p=1831.57449882127,682.97136346724;is=vs");
+        }
+        node446: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 447;
+                @display("p=1533.00442558843,411.734594731627;is=vs");
+        }
+        node447: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 448;
+                @display("p=311.186005321207,341.151665455649;is=vs");
+        }
+        node448: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 449;
+                @display("p=2174.59322654002,1302.98504678377;is=vs");
+        }
+        node449: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 450;
+                @display("p=1658.72901085121,908.947247039004;is=vs");
+        }
+        node45: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 46;
+                @display("p=1162.62051085272,443.413740967748;is=vs");
+        }
+        node450: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 451;
+                @display("p=2784.24056033093,506.523564960585;is=vs");
+        }
+        node451: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 452;
+                @display("p=1184.76714214514,1181.57125410755;is=vs");
+        }
+        node452: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 453;
+                @display("p=2647.17421197184,570.743797846987;is=vs");
+        }
+        node453: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 454;
+                @display("p=2163.85665047057,697.292841772537;is=vs");
+        }
+        node454: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 455;
+                @display("p=2580.766853205,1114.60366879004;is=vs");
+        }
+        node455: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 456;
+                @display("p=2180.21417422827,562.07709075988;is=vs");
+        }
+        node456: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 457;
+                @display("p=2501.90308696832,809.915645835085;is=vs");
+        }
+        node457: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 458;
+                @display("p=1687.10118854743,845.851596198188;is=vs");
+        }
+        node458: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 459;
+                @display("p=1982.94453908039,159.818317453079;is=vs");
+        }
+        node459: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 460;
+                @display("p=2964.46272268026,430.327923077451;is=vs");
+        }
+        node46: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 47;
+                @display("p=2379.79639227655,347.545841310378;is=vs");
+        }
+        node460: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 461;
+                @display("p=2198.90627837705,703.153552683903;is=vs");
+        }
+        node461: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 462;
+                @display("p=1889.02831859644,835.081991099963;is=vs");
+        }
+        node462: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 463;
+                @display("p=3188.36827156492,425.346473730121;is=vs");
+        }
+        node463: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 464;
+                @display("p=1951.37873097409,991.251009738625;is=vs");
+        }
+        node464: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 465;
+                @display("p=1962.39922858553,1196.25336113991;is=vs");
+        }
+        node465: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 466;
+                @display("p=301.022656464966,383.690126897011;is=vs");
+        }
+        node466: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 467;
+                @display("p=2532.33456016269,885.454785638001;is=vs");
+        }
+        node467: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 468;
+                @display("p=1280.40348017079,436.31580364395;is=vs");
+        }
+        node468: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 469;
+                @display("p=2365.08127912409,881.07022482277;is=vs");
+        }
+        node469: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 470;
+                @display("p=2511.5887886219,528.032506048981;is=vs");
+        }
+        node47: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 48;
+                @display("p=1696.95462871002,570.046551537453;is=vs");
+        }
+        node470: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 471;
+                @display("p=1430.32725147542,276.143831984561;is=vs");
+        }
+        node471: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 472;
+                @display("p=1272.01853750527,666.643849117364;is=vs");
+        }
+        node472: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 473;
+                @display("p=1603.69179130545,261.548993862408;is=vs");
+        }
+        node473: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 474;
+                @display("p=933.32800110191,370.629802715311;is=vs");
+        }
+        node474: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 475;
+                @display("p=2153.72842886848,370.798826495934;is=vs");
+        }
+        node475: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 476;
+                @display("p=2756.95483323298,446.598526057503;is=vs");
+        }
+        node476: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 477;
+                @display("p=310.700974745811,418.862803034082;is=vs");
+        }
+        node477: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 478;
+                @display("p=1320.33847618619,309.291764345727;is=vs");
+        }
+        node478: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 479;
+                @display("p=3784.63056327775,190.69366294018;is=vs");
+        }
+        node479: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 480;
+                @display("p=3673.05081349045,375.551792739236;is=vs");
+        }
+        node48: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 49;
+                @display("p=2167.17624058228,1042.00167732323;is=vs");
+        }
+        node480: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 481;
+                @display("p=1481.01986202656,101.610350456991;is=vs");
+        }
+        node481: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 482;
+                @display("p=2228.96110686345,1239.88143092599;is=vs");
+        }
+        node482: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 483;
+                @display("p=2096.42091599543,178.853668498613;is=vs");
+        }
+        node483: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 484;
+                @display("p=1899.01769946945,983.537517361191;is=vs");
+        }
+        node484: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 485;
+                @display("p=3514.49752505797,350.280549570158;is=vs");
+        }
+        node485: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 486;
+                @display("p=100.16210103056,580.587303060202;is=vs");
+        }
+        node486: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 487;
+                @display("p=1181.76444893192,413.448475991157;is=vs");
+        }
+        node487: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 488;
+                @display("p=733.337521636025,794.150870768911;is=vs");
+        }
+        node488: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 489;
+                @display("p=766.376612058082,745.536553233336;is=vs");
+        }
+        node489: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 490;
+                @display("p=390.805516044321,340.213574093363;is=vs");
+        }
+        node49: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 50;
+                @display("p=1885.48525204856,923.353803630528;is=vs");
+        }
+        node490: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 491;
+                @display("p=1646.50547333279,535.318382111322;is=vs");
+        }
+        node491: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 492;
+                @display("p=500.39500548715,233.211833810603;is=vs");
+        }
+        node492: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 493;
+                @display("p=1047.93415009725,763.174187005979;is=vs");
+        }
+        node493: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 494;
+                @display("p=1601.28131776569,411.308699341146;is=vs");
+        }
+        node494: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 495;
+                @display("p=518.181241080612,666.075017261378;is=vs");
+        }
+        node495: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 496;
+                @display("p=3276.73392274943,335.117479604679;is=vs");
+        }
+        node496: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 497;
+                @display("p=1541.68298171175,617.868332901938;is=vs");
+        }
+        node497: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 498;
+                @display("p=3286.2724202826,529.355575353554;is=vs");
+        }
+        node498: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 499;
+                @display("p=1640.11369814062,800.178574244771;is=vs");
+        }
+        node499: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 500;
+                @display("p=1830.63654352903,969.086019597884;is=vs");
+        }
+        node5: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=1790.03271424771,764.400832198387;is=vs");
+        }
+        node50: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 51;
+                @display("p=1613.37335159942,1172.03770278468;is=vs");
+        }
+        node51: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 52;
+                @display("p=2879.73448594527,595.1535019917;is=vs");
+        }
+        node52: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 53;
+                @display("p=854.207736227835,714.325659141346;is=vs");
+        }
+        node53: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 54;
+                @display("p=374.514962672902,547.765022252554;is=vs");
+        }
+        node54: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 55;
+                @display("p=1708.12052661364,776.66850916423;is=vs");
+        }
+        node55: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 56;
+                @display("p=13.4343411650493,553.338303238351;is=vs");
+        }
+        node56: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 57;
+                @display("p=2038.03096238397,794.36182826118;is=vs");
+        }
+        node57: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 58;
+                @display("p=2063.5110131257,767.83996895729;is=vs");
+        }
+        node58: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 59;
+                @display("p=1926.33981020845,836.723852191514;is=vs");
+        }
+        node59: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 60;
+                @display("p=1568.03468067361,331.425036790708;is=vs");
+        }
+        node6: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=2334.79046783314,1415.7194619263;is=vs");
+        }
+        node60: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 61;
+                @display("p=1922.39470005113,416.205882297746;is=vs");
+        }
+        node61: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 62;
+                @display("p=2377.0370639248,380.019897671167;is=vs");
+        }
+        node62: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 63;
+                @display("p=2278.70595627836,458.554612534562;is=vs");
+        }
+        node63: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 64;
+                @display("p=2362.71004501997,131.160660292204;is=vs");
+        }
+        node64: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 65;
+                @display("p=1166.18270002005,1249.19206751817;is=vs");
+        }
+        node65: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 66;
+                @display("p=1959.54014354713,863.191159054682;is=vs");
+        }
+        node66: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 67;
+                @display("p=2976.27642831338,608.8438819803;is=vs");
+        }
+        node67: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 68;
+                @display("p=713.073594523217,759.420542332325;is=vs");
+        }
+        node68: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 69;
+                @display("p=2625.33327550534,1000.83786594027;is=vs");
+        }
+        node69: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 70;
+                @display("p=3267.63527163945,291.342811652413;is=vs");
+        }
+        node7: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=2542.60740942256,564.784688953301;is=vs");
+        }
+        node70: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 71;
+                @display("p=1316.77757074243,620.329014200237;is=vs");
+        }
+        node71: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 72;
+                @display("p=1133.5264837648,833.686230951838;is=vs");
+        }
+        node72: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 73;
+                @display("p=1295.58220505253,898.473195192386;is=vs");
+        }
+        node73: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 74;
+                @display("p=787.688941983595,685.929011573393;is=vs");
+        }
+        node74: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 75;
+                @display("p=942.625452354241,370.367820093168;is=vs");
+        }
+        node75: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 76;
+                @display("p=2122.42272322636,1080.6983899469;is=vs");
+        }
+        node76: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 77;
+                @display("p=1780.32213389878,802.742577843827;is=vs");
+        }
+        node77: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 78;
+                @display("p=2343.0114075236,814.587951668452;is=vs");
+        }
+        node78: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 79;
+                @display("p=2287.19159304904,934.882395773588;is=vs");
+        }
+        node79: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 80;
+                @display("p=1618.47018091987,1173.7835149355;is=vs");
+        }
+        node8: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=2809.53120107815,686.180538762153;is=vs");
+        }
+        node80: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 81;
+                @display("p=2810.00170567978,524.897769331534;is=vs");
+        }
+        node81: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 82;
+                @display("p=2853.52655940281,611.011418653738;is=vs");
+        }
+        node82: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 83;
+                @display("p=3361.2304171074,255.312236745232;is=vs");
+        }
+        node83: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 84;
+                @display("p=3117.19090994122,428.921405688084;is=vs");
+        }
+        node84: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 85;
+                @display("p=1600.48309955526,551.686593696886;is=vs");
+        }
+        node85: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 86;
+                @display("p=811.725772551097,871.54368940939;is=vs");
+        }
+        node86: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 87;
+                @display("p=2993.61411782792,182.897522663623;is=vs");
+        }
+        node87: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 88;
+                @display("p=819.314927298137,592.607880273647;is=vs");
+        }
+        node88: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 89;
+                @display("p=544.64959648958,226.999882520374;is=vs");
+        }
+        node89: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 90;
+                @display("p=643.936310066914,683.414513653227;is=vs");
+        }
+        node9: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=494.082329245418,280.402227427038;is=vs");
+        }
+        node90: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 91;
+                @display("p=3251.64959337702,608.934358171831;is=vs");
+        }
+        node91: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 92;
+                @display("p=1184.39780601953,1041.77015950952;is=vs");
+        }
+        node92: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 93;
+                @display("p=1381.59415574191,325.249612571895;is=vs");
+        }
+        node93: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 94;
+                @display("p=688.627543718883,250.119523314555;is=vs");
+        }
+        node94: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 95;
+                @display("p=308.783761194093,566.333623078122;is=vs");
+        }
+        node95: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 96;
+                @display("p=1795.53718359064,1166.45280680509;is=vs");
+        }
+        node96: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 97;
+                @display("p=2160.99739155321,134.855737656545;is=vs");
+        }
+        node97: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 98;
+                @display("p=603.825137429885,303.855598242296;is=vs");
+        }
+        node98: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 99;
+                @display("p=740.561046594757,905.908441875533;is=vs");
+        }
+        node99: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 100;
+                @display("p=1095.28688367371,294.339648265086;is=vs");
+        }
+    connections:
+
+        springController.pppg++ <--> C <--> node0.pppg++;
+
+        node0.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.385609417385083ms; } <--> node286.pppg++;
+        node0.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.683829499883099ms; } <--> node301.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.483023196245808ms; } <--> node218.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.40100934676036ms; } <--> node239.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.630061554080408ms; } <--> node342.pppg++;
+        node1.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13078855964565ms; } <--> node344.pppg++;
+        node10.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92489186842065ms; } <--> node102.pppg++;
+        node10.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.74836756501542ms; } <--> node320.pppg++;
+        node10.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 21.7831331316612ms; } <--> node343.pppg++;
+        node100.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11185324196291ms; } <--> node224.pppg++;
+        node100.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.91797298361417ms; } <--> node305.pppg++;
+        node100.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.18548161202015ms; } <--> node480.pppg++;
+        node101.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.62751620146149ms; } <--> node481.pppg++;
+        node102.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.95149685346461ms; } <--> node127.pppg++;
+        node102.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.63991223816827ms; } <--> node289.pppg++;
+        node102.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8123086981114ms; } <--> node386.pppg++;
+        node103.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.858566917670976ms; } <--> node108.pppg++;
+        node103.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.06977561925359ms; } <--> node210.pppg++;
+        node104.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.64034140694731ms; } <--> node215.pppg++;
+        node104.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.55045706383447ms; } <--> node247.pppg++;
+        node105.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.34641381672282ms; } <--> node163.pppg++;
+        node105.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.14785296414128ms; } <--> node169.pppg++;
+        node105.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.797063248726868ms; } <--> node337.pppg++;
+        node106.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37331663177927ms; } <--> node445.pppg++;
+        node106.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.55563422120077ms; } <--> node47.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.525264130416287ms; } <--> node354.pppg++;
+        node107.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00096251337222ms; } <--> node99.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.22071747725671ms; } <--> node210.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.46093606760153ms; } <--> node428.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.07151044598387ms; } <--> node48.pppg++;
+        node108.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.05255800670096ms; } <--> node78.pppg++;
+        node109.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60441209387186ms; } <--> node233.pppg++;
+        node109.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.544583436675128ms; } <--> node402.pppg++;
+        node109.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.497323217989266ms; } <--> node479.pppg++;
+        node11.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48168622777251ms; } <--> node409.pppg++;
+        node11.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00196525556705ms; } <--> node89.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.57040608183263ms; } <--> node469.pppg++;
+        node110.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.91016907698494ms; } <--> node61.pppg++;
+        node111.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19281424481824ms; } <--> node204.pppg++;
+        node111.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.82950839152988ms; } <--> node393.pppg++;
+        node111.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.491394825445515ms; } <--> node410.pppg++;
+        node111.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.787868705497921ms; } <--> node413.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.897755349442053ms; } <--> node141.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.857677911479496ms; } <--> node303.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.57990770492991ms; } <--> node478.pppg++;
+        node112.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75055008908369ms; } <--> node484.pppg++;
+        node113.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.57980243002131ms; } <--> node341.pppg++;
+        node114.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.597634043567413ms; } <--> node100.pppg++;
+        node114.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.33585537136628ms; } <--> node416.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16335899274255ms; } <--> node140.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.23384752031392ms; } <--> node303.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 24.0780729921971ms; } <--> node326.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 34.2706513729282ms; } <--> node384.pppg++;
+        node115.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.59865834574244ms; } <--> node484.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.59589097303688ms; } <--> node282.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.34230530019885ms; } <--> node430.pppg++;
+        node116.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.79652946912533ms; } <--> node464.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.53400555368651ms; } <--> node145.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.35640296742367ms; } <--> node308.pppg++;
+        node117.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.81879652320008ms; } <--> node460.pppg++;
+        node118.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.35033422743895ms; } <--> node181.pppg++;
+        node118.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.46118306744329ms; } <--> node325.pppg++;
+        node119.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.59235534082464ms; } <--> node343.pppg++;
+        node119.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.52782310003854ms; } <--> node98.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.55524766744516ms; } <--> node162.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.67972152667195ms; } <--> node449.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.59163485818953ms; } <--> node496.pppg++;
+        node12.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.90481179185295ms; } <--> node498.pppg++;
+        node120.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.56975708365337ms; } <--> node162.pppg++;
+        node120.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.63251119918064ms; } <--> node332.pppg++;
+        node120.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97714921465315ms; } <--> node355.pppg++;
+        node121.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.19105405576382ms; } <--> node312.pppg++;
+        node121.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72101537746168ms; } <--> node59.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.21015558195377ms; } <--> node103.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.02837675317287ms; } <--> node351.pppg++;
+        node122.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.776342105771661ms; } <--> node428.pppg++;
+        node123.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.407754159207168ms; } <--> node487.pppg++;
+        node123.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.32243771392787ms; } <--> node488.pppg++;
+        node123.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.633703176764145ms; } <--> node67.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.15645978785625ms; } <--> node104.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42181434485802ms; } <--> node130.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.41225580628517ms; } <--> node155.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5034738271428ms; } <--> node165.pppg++;
+        node124.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11880186586857ms; } <--> node371.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.80930794954667ms; } <--> node133.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18137981074509ms; } <--> node171.pppg++;
+        node125.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.86164674753188ms; } <--> node48.pppg++;
+        node126.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78768060371657ms; } <--> node125.pppg++;
+        node127.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34534868771532ms; } <--> node10.pppg++;
+        node127.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.0900212899993ms; } <--> node264.pppg++;
+        node127.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.39046595891266ms; } <--> node320.pppg++;
+        node128.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.81340202866089ms; } <--> node236.pppg++;
+        node128.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.44680898985775ms; } <--> node269.pppg++;
+        node128.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.79209287974634ms; } <--> node331.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78709561168169ms; } <--> node130.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.96608084876069ms; } <--> node31.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42739498361813ms; } <--> node476.pppg++;
+        node129.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18050146768214ms; } <--> node489.pppg++;
+        node13.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.632640300969385ms; } <--> node207.pppg++;
+        node13.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.94110560943758ms; } <--> node239.pppg++;
+        node13.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.499549438988711ms; } <--> node39.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.15305202579288ms; } <--> node247.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.39312139187949ms; } <--> node31.pppg++;
+        node130.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.67816457034089ms; } <--> node407.pppg++;
+        node131.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.924599906339977ms; } <--> node114.pppg++;
+        node131.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.18236219241887ms; } <--> node373.pppg++;
+        node131.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.30306406482668ms; } <--> node416.pppg++;
+        node131.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.27292747692993ms; } <--> node458.pppg++;
+        node132.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.67599372777959ms; } <--> node302.pppg++;
+        node132.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.89258706137831ms; } <--> node406.pppg++;
+        node133.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92541485734441ms; } <--> node186.pppg++;
+        node133.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.705826980229253ms; } <--> node48.pppg++;
+        node133.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.808150788841019ms; } <--> node75.pppg++;
+        node134.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.888579825572968ms; } <--> node0.pppg++;
+        node134.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.35739394631893ms; } <--> node338.pppg++;
+        node134.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.335114040240284ms; } <--> node60.pppg++;
+        node135.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.982238957404908ms; } <--> node195.pppg++;
+        node135.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.14612626809876ms; } <--> node327.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.58390473778887ms; } <--> node153.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.29708532133095ms; } <--> node221.pppg++;
+        node136.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16969367900908ms; } <--> node252.pppg++;
+        node137.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.05479628741639ms; } <--> node157.pppg++;
+        node137.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.28069376686134ms; } <--> node223.pppg++;
+        node138.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8244935975153ms; } <--> node26.pppg++;
+        node138.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.688965356397161ms; } <--> node347.pppg++;
+        node139.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.178223868619419ms; } <--> node232.pppg++;
+        node139.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.30116163073053ms; } <--> node246.pppg++;
+        node14.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.23834074208886ms; } <--> node144.pppg++;
+        node14.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.18754980841106ms; } <--> node151.pppg++;
+        node14.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.33163486121205ms; } <--> node362.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.63270822162309ms; } <--> node149.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.39021237481483ms; } <--> node220.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.82830627280392ms; } <--> node436.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.75348524926471ms; } <--> node484.pppg++;
+        node140.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.49715163872508ms; } <--> node495.pppg++;
+        node141.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.689992057660579ms; } <--> node109.pppg++;
+        node141.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.672794020662766ms; } <--> node303.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.47614846184309ms; } <--> node122.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.67983648359831ms; } <--> node201.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.94850171698679ms; } <--> node240.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.20612428418497ms; } <--> node34.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.28062916270257ms; } <--> node4.pppg++;
+        node142.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51406597132936ms; } <--> node415.pppg++;
+        node143.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66733298364646ms; } <--> node36.pppg++;
+        node143.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.804676658261912ms; } <--> node80.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.57298469689654ms; } <--> node116.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 19.3184805437325ms; } <--> node272.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.52091912701771ms; } <--> node282.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 13.9618243307253ms; } <--> node384.pppg++;
+        node144.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 13.6339395254341ms; } <--> node6.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.89264288243727ms; } <--> node202.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.23100560138851ms; } <--> node210.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.21605448225608ms; } <--> node225.pppg++;
+        node145.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37784424967862ms; } <--> node77.pppg++;
+        node146.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.52029781472807ms; } <--> node242.pppg++;
+        node146.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.416712842910539ms; } <--> node401.pppg++;
+        node147.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.09410617333165ms; } <--> node318.pppg++;
+        node147.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16494852242309ms; } <--> node432.pppg++;
+        node148.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.09455215928871ms; } <--> node222.pppg++;
+        node148.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26290620775333ms; } <--> node25.pppg++;
+        node148.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99666985651227ms; } <--> node277.pppg++;
+        node148.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.35891873166831ms; } <--> node440.pppg++;
+        node149.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.296030765878539ms; } <--> node182.pppg++;
+        node149.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.301131674783555ms; } <--> node294.pppg++;
+        node15.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.630213188473897ms; } <--> node135.pppg++;
+        node15.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.01728027124756ms; } <--> node195.pppg++;
+        node15.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31179726734561ms; } <--> node254.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.53233398941792ms; } <--> node113.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.30339568178519ms; } <--> node243.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.39341570665402ms; } <--> node28.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.74864888149405ms; } <--> node287.pppg++;
+        node150.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.5534466945234ms; } <--> node480.pppg++;
+        node151.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.63975324871253ms; } <--> node116.pppg++;
+        node151.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.99958899474908ms; } <--> node282.pppg++;
+        node151.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.83454177443153ms; } <--> node367.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.87280078835589ms; } <--> node314.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.82509854844863ms; } <--> node399.pppg++;
+        node152.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08777923797742ms; } <--> node430.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.13295212625535ms; } <--> node173.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.67179680520556ms; } <--> node252.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.70803320443464ms; } <--> node36.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.65816508653996ms; } <--> node368.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.07792276799848ms; } <--> node375.pppg++;
+        node153.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.71938672568157ms; } <--> node8.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.30273774662877ms; } <--> node197.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.51417324815159ms; } <--> node235.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.34286400799353ms; } <--> node459.pppg++;
+        node154.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.44679473445416ms; } <--> node475.pppg++;
+        node155.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.959355714464172ms; } <--> node104.pppg++;
+        node155.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.17966208790104ms; } <--> node165.pppg++;
+        node156.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.1197465878562ms; } <--> node188.pppg++;
+        node156.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.14909174091751ms; } <--> node361.pppg++;
+        node156.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.07817726700024ms; } <--> node380.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.89172583003514ms; } <--> node156.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.96793883347758ms; } <--> node361.pppg++;
+        node157.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.88180201427455ms; } <--> node91.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.72205782466613ms; } <--> node203.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.78359969991352ms; } <--> node255.pppg++;
+        node158.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.411852830422651ms; } <--> node493.pppg++;
+        node159.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.39075946305379ms; } <--> node345.pppg++;
+        node159.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.745122543391333ms; } <--> node353.pppg++;
+        node16.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.868134886766065ms; } <--> node405.pppg++;
+        node16.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.01703926505375ms; } <--> node73.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.09944957484694ms; } <--> node119.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.34442128559321ms; } <--> node156.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.0073780613852ms; } <--> node188.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.03815904737425ms; } <--> node343.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.54602915476375ms; } <--> node377.pppg++;
+        node160.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61307381474566ms; } <--> node394.pppg++;
+        node161.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18802912208232ms; } <--> node456.pppg++;
+        node161.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.35979668464954ms; } <--> node77.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.57473844965023ms; } <--> node309.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50431399559042ms; } <--> node349.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.64733385341264ms; } <--> node355.pppg++;
+        node162.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.51670814513375ms; } <--> node498.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72191778189939ms; } <--> node169.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99009605950482ms; } <--> node258.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.21729133480028ms; } <--> node381.pppg++;
+        node163.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.35359456181233ms; } <--> node474.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.83832625705069ms; } <--> node103.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4064727016205ms; } <--> node122.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.6897713993841ms; } <--> node142.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.64595216944376ms; } <--> node29.pppg++;
+        node164.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.40513948050479ms; } <--> node317.pppg++;
+        node165.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.59181268948734ms; } <--> node212.pppg++;
+        node165.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50388737422355ms; } <--> node323.pppg++;
+        node166.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26804147355806ms; } <--> node281.pppg++;
+        node166.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.97491092488789ms; } <--> node30.pppg++;
+        node166.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.94044960397261ms; } <--> node434.pppg++;
+        node166.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.95267747700614ms; } <--> node74.pppg++;
+        node167.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.371356539494081ms; } <--> node246.pppg++;
+        node167.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.52124596495551ms; } <--> node387.pppg++;
+        node167.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.86310001116502ms; } <--> node447.pppg++;
+        node168.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.69480531828794ms; } <--> node382.pppg++;
+        node168.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.23888201350354ms; } <--> node414.pppg++;
+        node168.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.46811829407161ms; } <--> node45.pppg++;
+        node169.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.951953165892955ms; } <--> node268.pppg++;
+        node169.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.44268176539369ms; } <--> node278.pppg++;
+        node169.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.74031744482496ms; } <--> node373.pppg++;
+        node17.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.83064790306234ms; } <--> node360.pppg++;
+        node17.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36309981694174ms; } <--> node88.pppg++;
+        node170.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.55975399533726ms; } <--> node259.pppg++;
+        node170.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37461956615792ms; } <--> node41.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.539433692122423ms; } <--> node101.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8742342450181ms; } <--> node126.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08927904583888ms; } <--> node23.pppg++;
+        node171.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19259417071664ms; } <--> node314.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.60862542126744ms; } <--> node462.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.460884893381477ms; } <--> node495.pppg++;
+        node172.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.17236906825227ms; } <--> node69.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.86603447148637ms; } <--> node136.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.708443821820576ms; } <--> node183.pppg++;
+        node173.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.28324148484614ms; } <--> node456.pppg++;
+        node174.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48686228409373ms; } <--> node196.pppg++;
+        node174.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.545473818512318ms; } <--> node372.pppg++;
+        node174.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.32749206105904ms; } <--> node422.pppg++;
+        node175.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72611476823092ms; } <--> node318.pppg++;
+        node175.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.394681806435417ms; } <--> node379.pppg++;
+        node175.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.98954927187906ms; } <--> node477.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.86120644349139ms; } <--> node26.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.53822182913508ms; } <--> node288.pppg++;
+        node176.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26646310364197ms; } <--> node366.pppg++;
+        node177.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.80535495359596ms; } <--> node132.pppg++;
+        node177.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07231359582602ms; } <--> node302.pppg++;
+        node177.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.62734939775174ms; } <--> node347.pppg++;
+        node178.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.23878492901881ms; } <--> node167.pppg++;
+        node178.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.02049903319908ms; } <--> node435.pppg++;
+        node178.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72449817009836ms; } <--> node485.pppg++;
+        node179.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.20524887697107ms; } <--> node128.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.11393263060594ms; } <--> node205.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.71809412463381ms; } <--> node306.pppg++;
+        node18.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.86674530376102ms; } <--> node99.pppg++;
+        node180.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.14124584103838ms; } <--> node153.pppg++;
+        node180.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.31866490674114ms; } <--> node36.pppg++;
+        node180.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.93498022506271ms; } <--> node7.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.80540311542547ms; } <--> node218.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.2716572948477ms; } <--> node229.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78116477558897ms; } <--> node342.pppg++;
+        node181.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.28646224175914ms; } <--> node412.pppg++;
+        node182.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.868312099950811ms; } <--> node69.pppg++;
+        node182.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.544391051026298ms; } <--> node82.pppg++;
+        node183.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.20449740144959ms; } <--> node136.pppg++;
+        node183.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4500436748593ms; } <--> node221.pppg++;
+        node183.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70470293822181ms; } <--> node456.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.76507755936537ms; } <--> node293.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 9.64260123788755ms; } <--> node362.pppg++;
+        node184.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 7.53862214913513ms; } <--> node50.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.82358551925756ms; } <--> node237.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.5783415274409ms; } <--> node378.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77859519417096ms; } <--> node42.pppg++;
+        node185.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.46445846964057ms; } <--> node492.pppg++;
+        node186.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.62078758895282ms; } <--> node125.pppg++;
+        node186.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.577338983372296ms; } <--> node126.pppg++;
+        node186.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.14360811617697ms; } <--> node257.pppg++;
+        node186.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72118043794015ms; } <--> node399.pppg++;
+        node187.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60097275666833ms; } <--> node202.pppg++;
+        node187.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.531583956830561ms; } <--> node431.pppg++;
+        node187.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92098756698364ms; } <--> node453.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.554315113925ms; } <--> node249.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.50113487339302ms; } <--> node394.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00447466047963ms; } <--> node42.pppg++;
+        node188.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.34284436253847ms; } <--> node71.pppg++;
+        node189.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.638737747950305ms; } <--> node162.pppg++;
+        node189.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.26526717059086ms; } <--> node309.pppg++;
+        node189.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.327481997736663ms; } <--> node355.pppg++;
+        node19.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.850967305059484ms; } <--> node204.pppg++;
+        node19.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.31499562883137ms; } <--> node393.pppg++;
+        node190.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.1489425449714ms; } <--> node184.pppg++;
+        node190.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.48543708599437ms; } <--> node391.pppg++;
+        node190.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34455536943848ms; } <--> node451.pppg++;
+        node191.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.8536321208133ms; } <--> node107.pppg++;
+        node191.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.80034320812625ms; } <--> node146.pppg++;
+        node191.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97027792300275ms; } <--> node271.pppg++;
+        node191.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.35676264247269ms; } <--> node306.pppg++;
+        node191.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.90876380786162ms; } <--> node473.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34815204647189ms; } <--> node106.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.6931847363836ms; } <--> node195.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.25893145054222ms; } <--> node313.pppg++;
+        node192.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.04302268248042ms; } <--> node429.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.83579732180162ms; } <--> node106.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.402431039123ms; } <--> node192.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.61359994357746ms; } <--> node286.pppg++;
+        node193.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.739345504956251ms; } <--> node404.pppg++;
+        node194.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.62728725121459ms; } <--> node137.pppg++;
+        node194.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.07617653961012ms; } <--> node157.pppg++;
+        node194.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.55028455405463ms; } <--> node293.pppg++;
+        node194.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.74623964903113ms; } <--> node72.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.03563632491501ms; } <--> node254.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.00484891111551ms; } <--> node313.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.32757901234645ms; } <--> node429.pppg++;
+        node195.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.05513332976441ms; } <--> node56.pppg++;
+        node196.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72937620560698ms; } <--> node242.pppg++;
+        node196.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78271317087181ms; } <--> node372.pppg++;
+        node196.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8481581520663ms; } <--> node93.pppg++;
+        node197.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.27055985084224ms; } <--> node245.pppg++;
+        node197.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50100910183667ms; } <--> node262.pppg++;
+        node197.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.01233508451072ms; } <--> node417.pppg++;
+        node198.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.4161882524895ms; } <--> node14.pppg++;
+        node198.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.86458673274846ms; } <--> node151.pppg++;
+        node198.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 8.65580255695443ms; } <--> node184.pppg++;
+        node198.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.2033714139587ms; } <--> node79.pppg++;
+        node199.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.76684211492685ms; } <--> node332.pppg++;
+        node199.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13058229557964ms; } <--> node349.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.25083139057611ms; } <--> node151.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.613986379693633ms; } <--> node231.pppg++;
+        node2.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.97387948428495ms; } <--> node265.pppg++;
+        node20.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31057494266748ms; } <--> node209.pppg++;
+        node200.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 7.85565668472888ms; } <--> node116.pppg++;
+        node200.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 9.86401782893576ms; } <--> node144.pppg++;
+        node201.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.507612830188933ms; } <--> node415.pppg++;
+        node201.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.03644206443806ms; } <--> node444.pppg++;
+        node202.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08831195437996ms; } <--> node117.pppg++;
+        node202.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.91509036687887ms; } <--> node296.pppg++;
+        node202.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.17961938964046ms; } <--> node460.pppg++;
+        node203.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.41336820372764ms; } <--> node251.pppg++;
+        node203.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42843092131277ms; } <--> node312.pppg++;
+        node204.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.57131152516698ms; } <--> node261.pppg++;
+        node205.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.855882170239068ms; } <--> node432.pppg++;
+        node205.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75739112426601ms; } <--> node442.pppg++;
+        node206.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00697922052676ms; } <--> node110.pppg++;
+        node206.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.6299678768349ms; } <--> node304.pppg++;
+        node206.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.83124525097069ms; } <--> node452.pppg++;
+        node206.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.21808297567993ms; } <--> node469.pppg++;
+        node206.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.19338714737643ms; } <--> node475.pppg++;
+        node207.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19144035199296ms; } <--> node376.pppg++;
+        node207.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.361352001116613ms; } <--> node39.pppg++;
+        node207.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.1435328279899ms; } <--> node403.pppg++;
+        node208.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.93910490396876ms; } <--> node118.pppg++;
+        node208.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.05255342215841ms; } <--> node13.pppg++;
+        node208.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58556993530611ms; } <--> node328.pppg++;
+        node209.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.333205201504407ms; } <--> node438.pppg++;
+        node209.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.33475425946728ms; } <--> node96.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.32721832685589ms; } <--> node363.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.77614710488421ms; } <--> node41.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.05333959463179ms; } <--> node441.pppg++;
+        node21.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.29198492937275ms; } <--> node455.pppg++;
+        node210.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.4068295503629ms; } <--> node164.pppg++;
+        node210.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.13846629485052ms; } <--> node225.pppg++;
+        node210.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.97456091275276ms; } <--> node29.pppg++;
+        node211.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.45972604300969ms; } <--> node194.pppg++;
+        node211.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.20570701048676ms; } <--> node388.pppg++;
+        node211.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.15383641387899ms; } <--> node406.pppg++;
+        node212.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97433328513863ms; } <--> node155.pppg++;
+        node212.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.257571737162978ms; } <--> node323.pppg++;
+        node213.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.38912860491878ms; } <--> node104.pppg++;
+        node213.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26007858029535ms; } <--> node155.pppg++;
+        node213.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26140862459605ms; } <--> node16.pppg++;
+        node213.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16147697904659ms; } <--> node328.pppg++;
+        node213.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.65091770151209ms; } <--> node89.pppg++;
+        node214.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.52922093057648ms; } <--> node207.pppg++;
+        node214.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.524978280499528ms; } <--> node403.pppg++;
+        node215.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19198330503526ms; } <--> node213.pppg++;
+        node215.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36061021465685ms; } <--> node247.pppg++;
+        node215.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18141035421999ms; } <--> node39.pppg++;
+        node215.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.39930279732839ms; } <--> node403.pppg++;
+        node216.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.0075736015769ms; } <--> node129.pppg++;
+        node216.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.525594086396741ms; } <--> node489.pppg++;
+        node217.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.333931760241122ms; } <--> node387.pppg++;
+        node217.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.78364962617763ms; } <--> node465.pppg++;
+        node217.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.248883948266468ms; } <--> node476.pppg++;
+        node218.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77832275915189ms; } <--> node219.pppg++;
+        node218.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.215764963991721ms; } <--> node342.pppg++;
+        node219.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77701246164339ms; } <--> node1.pppg++;
+        node219.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.14686507462426ms; } <--> node181.pppg++;
+        node219.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.43815623639803ms; } <--> node320.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.21151729874541ms; } <--> node238.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.90008664555938ms; } <--> node264.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42482625802521ms; } <--> node289.pppg++;
+        node22.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.0645226768259ms; } <--> node435.pppg++;
+        node220.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.690364109122632ms; } <--> node392.pppg++;
+        node220.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.801086714775984ms; } <--> node497.pppg++;
+        node221.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.50362311100952ms; } <--> node117.pppg++;
+        node221.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.04612394171227ms; } <--> node161.pppg++;
+        node221.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.02569360894461ms; } <--> node3.pppg++;
+        node221.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.28770055918195ms; } <--> node356.pppg++;
+        node221.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.51587796177142ms; } <--> node456.pppg++;
+        node221.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.65397814338829ms; } <--> node77.pppg++;
+        node222.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.20008078941467ms; } <--> node159.pppg++;
+        node222.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.01573196610093ms; } <--> node24.pppg++;
+        node222.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.03174667793288ms; } <--> node345.pppg++;
+        node223.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97345756851093ms; } <--> node359.pppg++;
+        node223.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.81781820043041ms; } <--> node370.pppg++;
+        node223.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.55963079129832ms; } <--> node418.pppg++;
+        node224.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.39937705504886ms; } <--> node114.pppg++;
+        node224.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.892986342923638ms; } <--> node305.pppg++;
+        node225.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.89471340675148ms; } <--> node468.pppg++;
+        node226.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.81459314339602ms; } <--> node153.pppg++;
+        node226.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.53402319130695ms; } <--> node173.pppg++;
+        node226.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.42111528256744ms; } <--> node466.pppg++;
+        node227.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.98169432851108ms; } <--> node10.pppg++;
+        node227.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.32296395190659ms; } <--> node181.pppg++;
+        node227.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.774714749050318ms; } <--> node219.pppg++;
+        node227.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.04134260656855ms; } <--> node320.pppg++;
+        node227.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 19.0656241827788ms; } <--> node343.pppg++;
+        node228.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.21962871074741ms; } <--> node185.pppg++;
+        node228.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.80896417695222ms; } <--> node378.pppg++;
+        node229.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.14062582395436ms; } <--> node227.pppg++;
+        node229.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.4340915205801ms; } <--> node340.pppg++;
+        node229.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.53287651967066ms; } <--> node98.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.29079892281016ms; } <--> node108.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.33234218128271ms; } <--> node125.pppg++;
+        node23.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.9593781292206ms; } <--> node353.pppg++;
+        node230.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.79545438072567ms; } <--> node261.pppg++;
+        node230.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.620268659238561ms; } <--> node419.pppg++;
+        node231.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.6752647039028ms; } <--> node204.pppg++;
+        node231.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.84391675891198ms; } <--> node413.pppg++;
+        node232.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.244392028995483ms; } <--> node217.pppg++;
+        node232.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.763883307691812ms; } <--> node38.pppg++;
+        node232.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.351111397602114ms; } <--> node387.pppg++;
+        node233.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.693672612329301ms; } <--> node112.pppg++;
+        node233.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.09902519008361ms; } <--> node141.pppg++;
+        node233.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.14145046676609ms; } <--> node478.pppg++;
+        node234.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.88243332656287ms; } <--> node111.pppg++;
+        node234.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.73261310529181ms; } <--> node211.pppg++;
+        node234.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36358631895703ms; } <--> node293.pppg++;
+        node235.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.841204053920477ms; } <--> node197.pppg++;
+        node235.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.61877417504621ms; } <--> node358.pppg++;
+        node236.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.927385302591361ms; } <--> node172.pppg++;
+        node236.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.904700414076454ms; } <--> node357.pppg++;
+        node236.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.33647855565569ms; } <--> node383.pppg++;
+        node236.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.73363804730602ms; } <--> node44.pppg++;
+        node237.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72350923731404ms; } <--> node119.pppg++;
+        node237.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.14641299750762ms; } <--> node394.pppg++;
+        node237.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.75991777214975ms; } <--> node85.pppg++;
+        node238.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.78369811730319ms; } <--> node297.pppg++;
+        node238.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.37621608236165ms; } <--> node38.pppg++;
+        node238.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.25583878917512ms; } <--> node485.pppg++;
+        node238.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.78429063879484ms; } <--> node94.pppg++;
+        node239.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.848383529756605ms; } <--> node118.pppg++;
+        node239.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37379434231234ms; } <--> node208.pppg++;
+        node239.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.67458784073874ms; } <--> node297.pppg++;
+        node24.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.71263649787297ms; } <--> node148.pppg++;
+        node24.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.38347270992704ms; } <--> node398.pppg++;
+        node24.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72030823526676ms; } <--> node440.pppg++;
+        node240.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.31837165234036ms; } <--> node164.pppg++;
+        node240.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.54915832853711ms; } <--> node317.pppg++;
+        node241.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11876824865414ms; } <--> node106.pppg++;
+        node241.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.02049353364993ms; } <--> node189.pppg++;
+        node241.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.5043203297293ms; } <--> node47.pppg++;
+        node242.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.94931835745902ms; } <--> node174.pppg++;
+        node242.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36080174938317ms; } <--> node292.pppg++;
+        node242.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.08760263874149ms; } <--> node422.pppg++;
+        node243.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.30432626993596ms; } <--> node100.pppg++;
+        node243.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.820188117418357ms; } <--> node114.pppg++;
+        node243.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.846443124993785ms; } <--> node131.pppg++;
+        node243.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.42909118333327ms; } <--> node480.pppg++;
+        node244.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5581587805673ms; } <--> node266.pppg++;
+        node244.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.71250207043714ms; } <--> node304.pppg++;
+        node245.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.90265862110226ms; } <--> node154.pppg++;
+        node245.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.681117034786136ms; } <--> node179.pppg++;
+        node245.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.816327050168465ms; } <--> node269.pppg++;
+        node245.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.52960309772588ms; } <--> node417.pppg++;
+        node246.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.10281804314335ms; } <--> node178.pppg++;
+        node246.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.40249831072637ms; } <--> node238.pppg++;
+        node246.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.50261025839071ms; } <--> node387.pppg++;
+        node247.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.932347011195817ms; } <--> node214.pppg++;
+        node247.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.29915875722845ms; } <--> node376.pppg++;
+        node247.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.607253167378708ms; } <--> node407.pppg++;
+        node248.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.606279375397573ms; } <--> node235.pppg++;
+        node248.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48551822736753ms; } <--> node244.pppg++;
+        node248.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76685972899993ms; } <--> node330.pppg++;
+        node248.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.206867654083156ms; } <--> node358.pppg++;
+        node249.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.021779190274ms; } <--> node185.pppg++;
+        node249.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.10548712908156ms; } <--> node71.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.13841210209706ms; } <--> node250.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.881215737110578ms; } <--> node277.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.68367354296625ms; } <--> node43.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.09506350364237ms; } <--> node440.pppg++;
+        node25.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.14444163743439ms; } <--> node454.pppg++;
+        node250.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.09922343334857ms; } <--> node439.pppg++;
+        node250.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.36939840687433ms; } <--> node68.pppg++;
+        node251.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.53030922944407ms; } <--> node158.pppg++;
+        node251.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.04563453410317ms; } <--> node193.pppg++;
+        node251.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.42318028836285ms; } <--> node366.pppg++;
+        node251.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.13848320650793ms; } <--> node400.pppg++;
+        node251.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.28150249957811ms; } <--> node47.pppg++;
+        node251.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.85118298337041ms; } <--> node490.pppg++;
+        node252.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26610432655471ms; } <--> node180.pppg++;
+        node252.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.10396716000647ms; } <--> node3.pppg++;
+        node253.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.35206127570823ms; } <--> node258.pppg++;
+        node253.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.0504586407514922ms; } <--> node482.pppg++;
+        node254.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.8734376156575ms; } <--> node21.pppg++;
+        node254.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.93813074386943ms; } <--> node363.pppg++;
+        node255.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.60131733728382ms; } <--> node224.pppg++;
+        node255.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.38525487275194ms; } <--> node251.pppg++;
+        node255.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07992860482183ms; } <--> node315.pppg++;
+        node255.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.707683806607882ms; } <--> node416.pppg++;
+        node256.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.46686193893169ms; } <--> node115.pppg++;
+        node256.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.244629469805851ms; } <--> node424.pppg++;
+        node256.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.95143136255733ms; } <--> node90.pppg++;
+        node257.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.67353620545187ms; } <--> node126.pppg++;
+        node257.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.63691084020198ms; } <--> node152.pppg++;
+        node258.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.30694501272548ms; } <--> node275.pppg++;
+        node258.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.381073629242165ms; } <--> node425.pppg++;
+        node259.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.480973886772ms; } <--> node285.pppg++;
+        node259.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.645663914456145ms; } <--> node298.pppg++;
+        node259.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13598370547169ms; } <--> node438.pppg++;
+        node259.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.49169324904459ms; } <--> node46.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51002737591914ms; } <--> node121.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26127992263079ms; } <--> node270.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.406735957265023ms; } <--> node312.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.41896014059833ms; } <--> node347.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78632956705023ms; } <--> node366.pppg++;
+        node26.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.41749910573664ms; } <--> node443.pppg++;
+        node260.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.6768833814536ms; } <--> node106.pppg++;
+        node260.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5044371968301ms; } <--> node5.pppg++;
+        node261.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.66033377825038ms; } <--> node19.pppg++;
+        node261.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34503519987243ms; } <--> node265.pppg++;
+        node261.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.48789803357148ms; } <--> node449.pppg++;
+        node261.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.93512514608827ms; } <--> node499.pppg++;
+        node262.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.25119179024604ms; } <--> node235.pppg++;
+        node262.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58945737261358ms; } <--> node248.pppg++;
+        node263.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66136218357401ms; } <--> node287.pppg++;
+        node263.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.34063777487073ms; } <--> node310.pppg++;
+        node264.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.522161614147199ms; } <--> node289.pppg++;
+        node265.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.71622034481548ms; } <--> node204.pppg++;
+        node265.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.80436896002673ms; } <--> node231.pppg++;
+        node265.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.44090790357522ms; } <--> node33.pppg++;
+        node265.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.41494776943113ms; } <--> node367.pppg++;
+        node266.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.66514792945822ms; } <--> node150.pppg++;
+        node266.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31732970922861ms; } <--> node248.pppg++;
+        node266.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.900373902245388ms; } <--> node262.pppg++;
+        node267.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16039466821574ms; } <--> node154.pppg++;
+        node267.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.567778002420288ms; } <--> node235.pppg++;
+        node267.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48912768447156ms; } <--> node330.pppg++;
+        node268.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07206020115252ms; } <--> node134.pppg++;
+        node268.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.22539288795672ms; } <--> node299.pppg++;
+        node268.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.53485318974428ms; } <--> node381.pppg++;
+        node268.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.30761973490193ms; } <--> node60.pppg++;
+        node269.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.848920620841985ms; } <--> node179.pppg++;
+        node269.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.65647884277973ms; } <--> node331.pppg++;
+        node269.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.99978615597804ms; } <--> node459.pppg++;
+        node27.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26671546452828ms; } <--> node308.pppg++;
+        node27.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.56269320152428ms; } <--> node441.pppg++;
+        node27.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.1918010739632ms; } <--> node460.pppg++;
+        node270.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.74780876028193ms; } <--> node121.pppg++;
+        node270.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.43424019833979ms; } <--> node279.pppg++;
+        node270.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.05154574370642ms; } <--> node335.pppg++;
+        node270.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.79342408697947ms; } <--> node397.pppg++;
+        node270.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.01013079301695ms; } <--> node408.pppg++;
+        node271.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.60597817232547ms; } <--> node107.pppg++;
+        node271.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.59400114120693ms; } <--> node146.pppg++;
+        node271.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.20619639603305ms; } <--> node422.pppg++;
+        node272.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 26.8165177846132ms; } <--> node10.pppg++;
+        node272.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.75811888687387ms; } <--> node184.pppg++;
+        node272.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.27982582370531ms; } <--> node190.pppg++;
+        node272.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 14.6238555215345ms; } <--> node362.pppg++;
+        node273.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.62411145847229ms; } <--> node322.pppg++;
+        node273.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 7.53161809318209ms; } <--> node326.pppg++;
+        node273.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.24895124242029ms; } <--> node439.pppg++;
+        node274.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.98752574691626ms; } <--> node269.pppg++;
+        node274.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07243928371865ms; } <--> node383.pppg++;
+        node274.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.29714287940947ms; } <--> node459.pppg++;
+        node274.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.30129238697369ms; } <--> node83.pppg++;
+        node275.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.7525691012271ms; } <--> node163.pppg++;
+        node275.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.24062479711152ms; } <--> node209.pppg++;
+        node275.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.770651480670924ms; } <--> node298.pppg++;
+        node275.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.37006886021854ms; } <--> node474.pppg++;
+        node276.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.74080277652995ms; } <--> node101.pppg++;
+        node276.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.60381728618807ms; } <--> node24.pppg++;
+        node276.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.73021817296909ms; } <--> node384.pppg++;
+        node276.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.69020983760079ms; } <--> node6.pppg++;
+        node277.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.58226455114412ms; } <--> node161.pppg++;
+        node277.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.33817810017247ms; } <--> node466.pppg++;
+        node277.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.4102395135406ms; } <--> node468.pppg++;
+        node278.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.61660088512125ms; } <--> node131.pppg++;
+        node278.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.7589282586562ms; } <--> node193.pppg++;
+        node278.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08464636363173ms; } <--> node373.pppg++;
+        node278.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.65208464463153ms; } <--> node400.pppg++;
+        node278.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.22761879345648ms; } <--> node416.pppg++;
+        node279.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.50801561579871ms; } <--> node302.pppg++;
+        node279.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.703271692654085ms; } <--> node443.pppg++;
+        node28.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.23135560193186ms; } <--> node266.pppg++;
+        node28.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48209421415739ms; } <--> node417.pppg++;
+        node28.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.35908313783491ms; } <--> node478.pppg++;
+        node28.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.32022111433915ms; } <--> node82.pppg++;
+        node280.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.03550635445475ms; } <--> node113.pppg++;
+        node281.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.43311320462341ms; } <--> node87.pppg++;
+        node282.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92181095166331ms; } <--> node14.pppg++;
+        node283.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.14293150631006ms; } <--> node261.pppg++;
+        node283.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.97375032248494ms; } <--> node389.pppg++;
+        node283.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70396615460297ms; } <--> node499.pppg++;
+        node284.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.49485789599775ms; } <--> node411.pppg++;
+        node284.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99623576325707ms; } <--> node66.pppg++;
+        node284.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.01950216813838ms; } <--> node80.pppg++;
+        node285.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.20355487797277ms; } <--> node244.pppg++;
+        node285.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.85314795661769ms; } <--> node46.pppg++;
+        node285.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.28327194832302ms; } <--> node63.pppg++;
+        node286.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.53986043571969ms; } <--> node169.pppg++;
+        node286.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.58295392953274ms; } <--> node278.pppg++;
+        node286.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.405203026736735ms; } <--> node60.pppg++;
+        node287.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.776102024404537ms; } <--> node310.pppg++;
+        node287.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.732605246351613ms; } <--> node346.pppg++;
+        node287.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99712677984822ms; } <--> node96.pppg++;
+        node288.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51669172895904ms; } <--> node334.pppg++;
+        node289.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5019851574923ms; } <--> node127.pppg++;
+        node289.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.56957330132404ms; } <--> node386.pppg++;
+        node29.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.56874319114604ms; } <--> node296.pppg++;
+        node290.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.0694902456443ms; } <--> node101.pppg++;
+        node290.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.12803581180898ms; } <--> node171.pppg++;
+        node290.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.59447703599403ms; } <--> node23.pppg++;
+        node290.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.47420821286238ms; } <--> node276.pppg++;
+        node290.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.911000960451918ms; } <--> node353.pppg++;
+        node291.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.66031793048612ms; } <--> node213.pppg++;
+        node291.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.890414454956658ms; } <--> node390.pppg++;
+        node292.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.302827955259311ms; } <--> node165.pppg++;
+        node292.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.87330652936924ms; } <--> node196.pppg++;
+        node292.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4475213183652ms; } <--> node371.pppg++;
+        node292.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36593875411099ms; } <--> node401.pppg++;
+        node293.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.48036217409996ms; } <--> node157.pppg++;
+        node293.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.14743655547371ms; } <--> node211.pppg++;
+        node293.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19236891086718ms; } <--> node410.pppg++;
+        node293.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16911389408365ms; } <--> node413.pppg++;
+        node294.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.40782004405655ms; } <--> node140.pppg++;
+        node294.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.579750213173073ms; } <--> node182.pppg++;
+        node295.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.634834248281252ms; } <--> node253.pppg++;
+        node295.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.978321340802617ms; } <--> node263.pppg++;
+        node295.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.65222772579856ms; } <--> node425.pppg++;
+        node295.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.65239388594063ms; } <--> node482.pppg++;
+        node296.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.91026366316706ms; } <--> node145.pppg++;
+        node296.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.90592008207158ms; } <--> node187.pppg++;
+        node296.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26630938572435ms; } <--> node210.pppg++;
+        node297.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.22993249523685ms; } <--> node1.pppg++;
+        node297.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.58330594635902ms; } <--> node22.pppg++;
+        node297.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.19674750358048ms; } <--> node264.pppg++;
+        node297.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70895475117311ms; } <--> node53.pppg++;
+        node298.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.65571914169232ms; } <--> node170.pppg++;
+        node298.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37074938843099ms; } <--> node209.pppg++;
+        node298.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.9568613954331ms; } <--> node474.pppg++;
+        node299.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.939812038200814ms; } <--> node134.pppg++;
+        node299.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.00997584011349ms; } <--> node363.pppg++;
+        node299.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75087052992303ms; } <--> node381.pppg++;
+        node299.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72275606728144ms; } <--> node41.pppg++;
+        node3.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37428065822167ms; } <--> node136.pppg++;
+        node3.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.28386030657173ms; } <--> node356.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.44922276754744ms; } <--> node307.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.1721098105557ms; } <--> node32.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.8055585572607ms; } <--> node359.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.37018965629575ms; } <--> node45.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.95859768245675ms; } <--> node492.pppg++;
+        node30.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.26791856350787ms; } <--> node71.pppg++;
+        node300.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18921553812919ms; } <--> node283.pppg++;
+        node300.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.44233302154795ms; } <--> node324.pppg++;
+        node300.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.918131367915698ms; } <--> node483.pppg++;
+        node300.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.87710529952928ms; } <--> node49.pppg++;
+        node301.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.5595671325914ms; } <--> node192.pppg++;
+        node301.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.08103990002418ms; } <--> node193.pppg++;
+        node301.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.29985204515215ms; } <--> node254.pppg++;
+        node301.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.969609843432093ms; } <--> node286.pppg++;
+        node301.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.28743225275086ms; } <--> node338.pppg++;
+        node301.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.05617710158236ms; } <--> node429.pppg++;
+        node302.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.41938996191832ms; } <--> node138.pppg++;
+        node302.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.17107877308212ms; } <--> node347.pppg++;
+        node302.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.916894102414634ms; } <--> node414.pppg++;
+        node302.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92154390853224ms; } <--> node443.pppg++;
+        node303.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.40536275906735ms; } <--> node479.pppg++;
+        node304.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.83519627628313ms; } <--> node248.pppg++;
+        node304.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.86106554400745ms; } <--> node285.pppg++;
+        node304.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.45099018956458ms; } <--> node330.pppg++;
+        node304.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.05297299166067ms; } <--> node475.pppg++;
+        node305.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.40695224261836ms; } <--> node348.pppg++;
+        node305.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.799408901418999ms; } <--> node472.pppg++;
+        node305.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.68075270926265ms; } <--> node480.pppg++;
+        node306.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.50496743311443ms; } <--> node433.pppg++;
+        node306.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.0443231743529ms; } <--> node74.pppg++;
+        node307.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.41645672117664ms; } <--> node166.pppg++;
+        node307.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.43049273830066ms; } <--> node281.pppg++;
+        node307.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.23239451554792ms; } <--> node333.pppg++;
+        node308.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.46824140659422ms; } <--> node385.pppg++;
+        node308.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.01560324837332ms; } <--> node455.pppg++;
+        node308.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.86778210638162ms; } <--> node460.pppg++;
+        node309.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.50406315717283ms; } <--> node12.pppg++;
+        node309.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.74006136421585ms; } <--> node241.pppg++;
+        node309.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.28899074405564ms; } <--> node395.pppg++;
+        node309.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.30315208184988ms; } <--> node47.pppg++;
+        node31.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.84026199235283ms; } <--> node376.pppg++;
+        node31.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.11331381244914ms; } <--> node421.pppg++;
+        node31.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99154790745616ms; } <--> node476.pppg++;
+        node310.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97642871109636ms; } <--> node150.pppg++;
+        node310.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.7969315887564ms; } <--> node243.pppg++;
+        node310.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.25350292070042ms; } <--> node295.pppg++;
+        node311.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.28025438316057ms; } <--> node123.pppg++;
+        node311.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.126928476162856ms; } <--> node98.pppg++;
+        node312.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78447043392436ms; } <--> node366.pppg++;
+        node313.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.529123809825445ms; } <--> node461.pppg++;
+        node313.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.94490310856179ms; } <--> node5.pppg++;
+        node314.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.3016588434376ms; } <--> node101.pppg++;
+        node314.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.44706318063854ms; } <--> node126.pppg++;
+        node314.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07832967039812ms; } <--> node257.pppg++;
+        node315.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.1134006177708ms; } <--> node493.pppg++;
+        node316.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.83768173833547ms; } <--> node459.pppg++;
+        node316.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.13644353852233ms; } <--> node66.pppg++;
+        node316.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.6575091577235ms; } <--> node90.pppg++;
+        node317.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.671557608333121ms; } <--> node29.pppg++;
+        node317.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.2033775867292ms; } <--> node4.pppg++;
+        node318.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.489874844201625ms; } <--> node205.pppg++;
+        node318.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.04033743974224ms; } <--> node341.pppg++;
+        node319.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.04780804834854ms; } <--> node122.pppg++;
+        node319.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70689072138528ms; } <--> node133.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.867860709521376ms; } <--> node382.pppg++;
+        node32.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.13245454791775ms; } <--> node471.pppg++;
+        node320.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.95418676959101ms; } <--> node264.pppg++;
+        node320.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.32723084102169ms; } <--> node344.pppg++;
+        node321.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.62886975410889ms; } <--> node284.pppg++;
+        node321.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.99510015682007ms; } <--> node322.pppg++;
+        node321.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.355277381958424ms; } <--> node51.pppg++;
+        node321.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.894602806476378ms; } <--> node81.pppg++;
+        node322.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.85104722775996ms; } <--> node368.pppg++;
+        node322.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 7.29179229976989ms; } <--> node90.pppg++;
+        node323.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77805423600522ms; } <--> node292.pppg++;
+        node324.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.38012466228973ms; } <--> node283.pppg++;
+        node325.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.45404222242131ms; } <--> node291.pppg++;
+        node325.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.694903363275584ms; } <--> node340.pppg++;
+        node325.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26187809691414ms; } <--> node412.pppg++;
+        node325.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.15957874405811ms; } <--> node494.pppg++;
+        node326.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 21.6515325282646ms; } <--> node256.pppg++;
+        node326.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.78940162791186ms; } <--> node440.pppg++;
+        node326.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.16232703999443ms; } <--> node454.pppg++;
+        node326.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.76571680204597ms; } <--> node68.pppg++;
+        node327.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.53874220810859ms; } <--> node15.pppg++;
+        node327.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58052277275639ms; } <--> node187.pppg++;
+        node327.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31188574499408ms; } <--> node453.pppg++;
+        node327.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.661128281623136ms; } <--> node57.pppg++;
+        node328.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37507096383298ms; } <--> node13.pppg++;
+        node328.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.625333487290832ms; } <--> node215.pppg++;
+        node328.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.85799181264725ms; } <--> node494.pppg++;
+        node329.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.5848298315449ms; } <--> node110.pppg++;
+        node329.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.40178744528406ms; } <--> node170.pppg++;
+        node329.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.68146593514457ms; } <--> node385.pppg++;
+        node329.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.930789960699086ms; } <--> node62.pppg++;
+        node33.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.04194071129319ms; } <--> node261.pppg++;
+        node33.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.6252571362792ms; } <--> node283.pppg++;
+        node33.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.10552831165163ms; } <--> node367.pppg++;
+        node33.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.56002258496216ms; } <--> node95.pppg++;
+        node330.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50763598915038ms; } <--> node154.pppg++;
+        node330.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.67904116857126ms; } <--> node475.pppg++;
+        node331.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.960539949139067ms; } <--> node236.pppg++;
+        node331.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78657503166365ms; } <--> node274.pppg++;
+        node331.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11102272710784ms; } <--> node383.pppg++;
+        node332.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.29758194170506ms; } <--> node419.pppg++;
+        node332.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.17065121534639ms; } <--> node498.pppg++;
+        node332.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58242971847281ms; } <--> node54.pppg++;
+        node333.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.655217931914864ms; } <--> node228.pppg++;
+        node333.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34425713907504ms; } <--> node492.pppg++;
+        node333.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.93105908183745ms; } <--> node52.pppg++;
+        node334.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48027495627ms; } <--> node132.pppg++;
+        node334.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.61541116138305ms; } <--> node176.pppg++;
+        node334.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.816224402402958ms; } <--> node177.pppg++;
+        node334.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.35813978847058ms; } <--> node347.pppg++;
+        node334.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.87651564755031ms; } <--> node496.pppg++;
+        node335.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.855678701126035ms; } <--> node397.pppg++;
+        node335.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11602228677395ms; } <--> node408.pppg++;
+        node335.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.716621553470789ms; } <--> node442.pppg++;
+        node335.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.972488746483856ms; } <--> node92.pppg++;
+        node336.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.58812127602546ms; } <--> node113.pppg++;
+        node336.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.47473423635352ms; } <--> node175.pppg++;
+        node336.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60907648274453ms; } <--> node280.pppg++;
+        node337.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.65966950201653ms; } <--> node163.pppg++;
+        node337.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.354103356917248ms; } <--> node258.pppg++;
+        node337.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.704311539151676ms; } <--> node425.pppg++;
+        node338.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.7051566546435ms; } <--> node0.pppg++;
+        node338.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31619258302531ms; } <--> node254.pppg++;
+        node338.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.4343979345997ms; } <--> node299.pppg++;
+        node339.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.40235363756764ms; } <--> node143.pppg++;
+        node339.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.05404466809303ms; } <--> node36.pppg++;
+        node339.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.936339806491572ms; } <--> node51.pppg++;
+        node339.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.81648204794464ms; } <--> node80.pppg++;
+        node339.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.728557019476471ms; } <--> node81.pppg++;
+        node34.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.575730951160593ms; } <--> node240.pppg++;
+        node34.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.25299180084563ms; } <--> node317.pppg++;
+        node340.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.89414819808135ms; } <--> node123.pppg++;
+        node340.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.79546718326224ms; } <--> node311.pppg++;
+        node340.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.772535461092495ms; } <--> node390.pppg++;
+        node340.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.64068429503403ms; } <--> node67.pppg++;
+        node341.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.09091572837116ms; } <--> node147.pppg++;
+        node341.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.0688899511964ms; } <--> node175.pppg++;
+        node341.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.50419028788211ms; } <--> node271.pppg++;
+        node341.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.770412145451925ms; } <--> node280.pppg++;
+        node341.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.69643027025751ms; } <--> node336.pppg++;
+        node341.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.96608767979229ms; } <--> node369.pppg++;
+        node342.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75209185391066ms; } <--> node118.pppg++;
+        node342.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.02661991913118ms; } <--> node239.pppg++;
+        node343.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 16.2173304372514ms; } <--> node229.pppg++;
+        node343.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.21284932609893ms; } <--> node272.pppg++;
+        node343.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.44093497381348ms; } <--> node380.pppg++;
+        node343.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.46220878004429ms; } <--> node451.pppg++;
+        node344.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.22524389705632ms; } <--> node219.pppg++;
+        node344.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.94260690626768ms; } <--> node264.pppg++;
+        node344.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.0659815354021395ms; } <--> node437.pppg++;
+        node345.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.7417910828766ms; } <--> node108.pppg++;
+        node345.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.66098890025329ms; } <--> node148.pppg++;
+        node345.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61425840154498ms; } <--> node23.pppg++;
+        node346.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.4720746234668ms; } <--> node150.pppg++;
+        node346.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.33850862953237ms; } <--> node20.pppg++;
+        node346.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.50796338736863ms; } <--> node209.pppg++;
+        node346.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42987655081622ms; } <--> node63.pppg++;
+        node347.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.36656132472352ms; } <--> node176.pppg++;
+        node348.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.46876868595607ms; } <--> node336.pppg++;
+        node348.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61914445823804ms; } <--> node352.pppg++;
+        node348.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.243565775904054ms; } <--> node379.pppg++;
+        node348.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.08845249931609ms; } <--> node470.pppg++;
+        node349.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.57317520923377ms; } <--> node332.pppg++;
+        node349.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.150955808095465ms; } <--> node54.pppg++;
+        node35.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.30536455727541ms; } <--> node10.pppg++;
+        node35.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.38976614236741ms; } <--> node102.pppg++;
+        node35.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.40393470654658ms; } <--> node435.pppg++;
+        node350.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.19064842796017ms; } <--> node154.pppg++;
+        node350.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.4334170031416ms; } <--> node284.pppg++;
+        node351.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.15523504087601ms; } <--> node142.pppg++;
+        node351.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.99421559692271ms; } <--> node201.pppg++;
+        node351.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.19744593114834ms; } <--> node319.pppg++;
+        node351.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.40340189350876ms; } <--> node389.pppg++;
+        node351.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.74718605455171ms; } <--> node399.pppg++;
+        node352.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.91544353825731ms; } <--> node121.pppg++;
+        node352.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.41327846687831ms; } <--> node305.pppg++;
+        node352.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66456664109868ms; } <--> node408.pppg++;
+        node352.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.89689314491972ms; } <--> node470.pppg++;
+        node352.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.69753651114911ms; } <--> node472.pppg++;
+        node352.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.3045451024536ms; } <--> node59.pppg++;
+        node353.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37779094832928ms; } <--> node345.pppg++;
+        node354.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.289905290180751ms; } <--> node147.pppg++;
+        node354.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.95309753315686ms; } <--> node271.pppg++;
+        node354.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.23317040218894ms; } <--> node341.pppg++;
+        node354.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.10092383564307ms; } <--> node432.pppg++;
+        node355.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.81292346448525ms; } <--> node106.pppg++;
+        node355.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.2096378006283ms; } <--> node241.pppg++;
+        node355.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.16810721232024ms; } <--> node260.pppg++;
+        node356.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.54297697751201ms; } <--> node117.pppg++;
+        node356.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.80637510057119ms; } <--> node308.pppg++;
+        node356.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58995181019329ms; } <--> node385.pppg++;
+        node356.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.17277167162797ms; } <--> node7.pppg++;
+        node357.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.670150798987105ms; } <--> node172.pppg++;
+        node357.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.503111274580626ms; } <--> node383.pppg++;
+        node358.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.271037974097645ms; } <--> node267.pppg++;
+        node358.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58237025387929ms; } <--> node330.pppg++;
+        node359.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.909287138612355ms; } <--> node418.pppg++;
+        node359.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.00528197180831ms; } <--> node471.pppg++;
+        node359.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.722524927417ms; } <--> node71.pppg++;
+        node36.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.59937357303277ms; } <--> node450.pppg++;
+        node36.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13405864177659ms; } <--> node452.pppg++;
+        node36.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.97737649724557ms; } <--> node475.pppg++;
+        node36.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.21719278824038ms; } <--> node8.pppg++;
+        node360.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70409674992728ms; } <--> node124.pppg++;
+        node360.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60697929616302ms; } <--> node129.pppg++;
+        node360.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.954191275091976ms; } <--> node130.pppg++;
+        node360.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8747838428052ms; } <--> node489.pppg++;
+        node360.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.72837532532417ms; } <--> node9.pppg++;
+        node361.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.17809163518412ms; } <--> node137.pppg++;
+        node361.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.299071187322034ms; } <--> node223.pppg++;
+        node361.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.64937932663219ms; } <--> node370.pppg++;
+        node362.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.29047054005671ms; } <--> node144.pppg++;
+        node362.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.46259808484672ms; } <--> node198.pppg++;
+        node363.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.886045164482847ms; } <--> node338.pppg++;
+        node364.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.39735875812632ms; } <--> node209.pppg++;
+        node364.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.803208461524964ms; } <--> node287.pppg++;
+        node364.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.209108655030876ms; } <--> node346.pppg++;
+        node365.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.57511190460385ms; } <--> node166.pppg++;
+        node365.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.03140764696229ms; } <--> node212.pppg++;
+        node365.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.20875415011557ms; } <--> node281.pppg++;
+        node365.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.0113908466734ms; } <--> node323.pppg++;
+        node366.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.525787505716992ms; } <--> node203.pppg++;
+        node366.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.82134657007759ms; } <--> node490.pppg++;
+        node366.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.169074276687ms; } <--> node84.pppg++;
+        node367.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.48090050509265ms; } <--> node116.pppg++;
+        node367.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.36508866245286ms; } <--> node2.pppg++;
+        node368.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26096198950544ms; } <--> node273.pppg++;
+        node368.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.33006031733347ms; } <--> node375.pppg++;
+        node369.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.88955379363321ms; } <--> node271.pppg++;
+        node369.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11994800642659ms; } <--> node426.pppg++;
+        node369.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.47551127763604ms; } <--> node93.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60821931140717ms; } <--> node223.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18524445492834ms; } <--> node388.pppg++;
+        node37.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.03869474861153ms; } <--> node72.pppg++;
+        node370.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.82130491375974ms; } <--> node156.pppg++;
+        node370.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.13570618681678ms; } <--> node188.pppg++;
+        node370.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.78298329817419ms; } <--> node359.pppg++;
+        node371.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66037866796029ms; } <--> node165.pppg++;
+        node371.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.27277715053452ms; } <--> node17.pppg++;
+        node371.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.80917610922303ms; } <--> node196.pppg++;
+        node371.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60609901180064ms; } <--> node360.pppg++;
+        node371.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16641482715041ms; } <--> node97.pppg++;
+        node372.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.55575775850176ms; } <--> node369.pppg++;
+        node372.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.03400937734626ms; } <--> node422.pppg++;
+        node373.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.672203418379731ms; } <--> node105.pppg++;
+        node374.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.24898867140363ms; } <--> node155.pppg++;
+        node374.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.902737097586255ms; } <--> node16.pppg++;
+        node374.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.67251117940463ms; } <--> node212.pppg++;
+        node374.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42175772675104ms; } <--> node213.pppg++;
+        node374.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.25772996944625ms; } <--> node73.pppg++;
+        node375.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.494226321907044ms; } <--> node226.pppg++;
+        node376.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76302307691189ms; } <--> node130.pppg++;
+        node376.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.00893821035488ms; } <--> node214.pppg++;
+        node377.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.80451020299033ms; } <--> node119.pppg++;
+        node377.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.896798112489436ms; } <--> node237.pppg++;
+        node378.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5690847418631ms; } <--> node333.pppg++;
+        node378.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.59293997026567ms; } <--> node487.pppg++;
+        node379.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37205927854347ms; } <--> node336.pppg++;
+        node379.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11525557530505ms; } <--> node470.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.72771823486812ms; } <--> node139.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.28353109950935ms; } <--> node246.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.33070909997335ms; } <--> node421.pppg++;
+        node38.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.85828978094363ms; } <--> node476.pppg++;
+        node380.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.78607372990183ms; } <--> node160.pppg++;
+        node380.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.51072079396306ms; } <--> node451.pppg++;
+        node381.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.47633277014386ms; } <--> node169.pppg++;
+        node381.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00794878214709ms; } <--> node41.pppg++;
+        node382.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.80963902202687ms; } <--> node30.pppg++;
+        node382.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.08852692848257ms; } <--> node414.pppg++;
+        node382.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.63193847889627ms; } <--> node45.pppg++;
+        node383.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16231103250924ms; } <--> node83.pppg++;
+        node384.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 10.3437220173594ms; } <--> node326.pppg++;
+        node384.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 38.3731729502558ms; } <--> node479.pppg++;
+        node384.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.331676866587077ms; } <--> node6.pppg++;
+        node385.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99121309026991ms; } <--> node110.pppg++;
+        node385.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.14275022670512ms; } <--> node469.pppg++;
+        node385.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.52011465277696ms; } <--> node62.pppg++;
+        node385.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66465612790873ms; } <--> node7.pppg++;
+        node386.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.92732991391694ms; } <--> node22.pppg++;
+        node386.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.706238150703461ms; } <--> node35.pppg++;
+        node387.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.378813286214103ms; } <--> node139.pppg++;
+        node387.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8413485347893ms; } <--> node447.pppg++;
+        node388.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.81808986284492ms; } <--> node132.pppg++;
+        node388.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08613979551756ms; } <--> node359.pppg++;
+        node389.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00469404802122ms; } <--> node324.pppg++;
+        node389.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.74810651861162ms; } <--> node33.pppg++;
+        node389.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.63265976242113ms; } <--> node463.pppg++;
+        node39.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26336519709362ms; } <--> node328.pppg++;
+        node390.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.764843172978146ms; } <--> node325.pppg++;
+        node390.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.39596238136471ms; } <--> node89.pppg++;
+        node391.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.24088581807839ms; } <--> node157.pppg++;
+        node391.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.07320956192433ms; } <--> node184.pppg++;
+        node391.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.25702099082095ms; } <--> node293.pppg++;
+        node391.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.34357802329854ms; } <--> node451.pppg++;
+        node391.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.11424419460803ms; } <--> node91.pppg++;
+        node392.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.00834767206179ms; } <--> node140.pppg++;
+        node392.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.32695190949567ms; } <--> node462.pppg++;
+        node392.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37121781973693ms; } <--> node497.pppg++;
+        node393.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.84811404150322ms; } <--> node204.pppg++;
+        node393.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.45686416717875ms; } <--> node234.pppg++;
+        node393.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.76199767992533ms; } <--> node449.pppg++;
+        node394.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.22939577440146ms; } <--> node185.pppg++;
+        node394.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.489157998564008ms; } <--> node377.pppg++;
+        node394.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72369224993668ms; } <--> node42.pppg++;
+        node395.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.85939192052129ms; } <--> node176.pppg++;
+        node395.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.695167175857265ms; } <--> node288.pppg++;
+        node395.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.587702929447133ms; } <--> node496.pppg++;
+        node395.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.63331292536115ms; } <--> node84.pppg++;
+        node396.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.19733377353162ms; } <--> node131.pppg++;
+        node396.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.54085916367895ms; } <--> node373.pppg++;
+        node397.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.07923314322531ms; } <--> node279.pppg++;
+        node398.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.68605509533774ms; } <--> node159.pppg++;
+        node398.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.21719604645047ms; } <--> node222.pppg++;
+        node398.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76276540619908ms; } <--> node276.pppg++;
+        node398.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51573387958456ms; } <--> node290.pppg++;
+        node398.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77643938873196ms; } <--> node353.pppg++;
+        node399.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.20311092609813ms; } <--> node257.pppg++;
+        node399.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.44803019521341ms; } <--> node389.pppg++;
+        node399.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48779416043448ms; } <--> node75.pppg++;
+        node4.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.0901054204483208ms; } <--> node34.pppg++;
+        node4.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.93844592020738ms; } <--> node56.pppg++;
+        node4.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.21710827677219ms; } <--> node65.pppg++;
+        node40.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.86617385790202ms; } <--> node345.pppg++;
+        node40.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.336276828090686ms; } <--> node78.pppg++;
+        node400.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.7604988609958ms; } <--> node193.pppg++;
+        node400.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.530993713849488ms; } <--> node255.pppg++;
+        node401.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.314152420218684ms; } <--> node242.pppg++;
+        node401.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.76543931889171ms; } <--> node323.pppg++;
+        node401.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.29643997864271ms; } <--> node365.pppg++;
+        node401.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.68784076133374ms; } <--> node434.pppg++;
+        node402.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.2356418128505ms; } <--> node233.pppg++;
+        node402.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.0306911627866ms; } <--> node479.pppg++;
+        node403.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.2929904773295ms; } <--> node247.pppg++;
+        node403.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.1946057355317ms; } <--> node39.pppg++;
+        node404.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.54467059615776ms; } <--> node106.pppg++;
+        node404.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.700349187180564ms; } <--> node251.pppg++;
+        node405.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.6181925030665ms; } <--> node213.pppg++;
+        node405.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.460359069011125ms; } <--> node409.pppg++;
+        node405.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.562254113207507ms; } <--> node89.pppg++;
+        node406.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76172833296404ms; } <--> node12.pppg++;
+        node406.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.29045618412374ms; } <--> node234.pppg++;
+        node406.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.66840937290317ms; } <--> node388.pppg++;
+        node406.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.56412887477976ms; } <--> node393.pppg++;
+        node406.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.81315490810565ms; } <--> node496.pppg++;
+        node407.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97931355042088ms; } <--> node104.pppg++;
+        node407.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.45823307611593ms; } <--> node124.pppg++;
+        node408.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.781615365210824ms; } <--> node121.pppg++;
+        node408.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.40597394221499ms; } <--> node470.pppg++;
+        node409.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.04890778417127ms; } <--> node16.pppg++;
+        node409.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.8108896655184ms; } <--> node73.pppg++;
+        node41.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.23585901307538ms; } <--> node363.pppg++;
+        node41.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.935201125564765ms; } <--> node474.pppg++;
+        node41.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.48271146694602ms; } <--> node62.pppg++;
+        node410.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.62044478655504ms; } <--> node234.pppg++;
+        node411.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.745754387487485ms; } <--> node316.pppg++;
+        node411.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78398512871378ms; } <--> node66.pppg++;
+        node412.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75801842048007ms; } <--> node118.pppg++;
+        node412.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.40919986311074ms; } <--> node229.pppg++;
+        node412.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.40890812295069ms; } <--> node340.pppg++;
+        node413.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.6824998984114ms; } <--> node204.pppg++;
+        node413.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.614842407067224ms; } <--> node410.pppg++;
+        node414.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.12079277517635ms; } <--> node132.pppg++;
+        node414.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.41502045692026ms; } <--> node279.pppg++;
+        node414.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13832520802038ms; } <--> node32.pppg++;
+        node414.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.64391344768882ms; } <--> node467.pppg++;
+        node415.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4924325806061ms; } <--> node444.pppg++;
+        node415.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.14749003753619ms; } <--> node49.pppg++;
+        node416.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.33350458783555ms; } <--> node224.pppg++;
+        node416.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.571913803660401ms; } <--> node400.pppg++;
+        node417.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34150857621974ms; } <--> node262.pppg++;
+        node417.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.18762251834423ms; } <--> node266.pppg++;
+        node417.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.25553113395642ms; } <--> node86.pppg++;
+        node418.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.39048877026037ms; } <--> node37.pppg++;
+        node418.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.43926249938926ms; } <--> node388.pppg++;
+        node419.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.944611349647765ms; } <--> node457.pppg++;
+        node419.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19471988703035ms; } <--> node498.pppg++;
+        node42.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.650672258223456ms; } <--> node249.pppg++;
+        node420.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.0974370057656ms; } <--> node110.pppg++;
+        node420.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.38791971747083ms; } <--> node206.pppg++;
+        node420.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.16344160628901ms; } <--> node285.pppg++;
+        node420.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.06738136429886ms; } <--> node304.pppg++;
+        node420.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.10814025781551ms; } <--> node46.pppg++;
+        node421.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70332214566777ms; } <--> node207.pppg++;
+        node421.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.94812343816723ms; } <--> node376.pppg++;
+        node421.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.8408363716777ms; } <--> node476.pppg++;
+        node421.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.801594879903889ms; } <--> node53.pppg++;
+        node422.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.9371022974984ms; } <--> node146.pppg++;
+        node422.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.857587834371197ms; } <--> node369.pppg++;
+        node423.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75251802870292ms; } <--> node107.pppg++;
+        node423.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99986079975918ms; } <--> node18.pppg++;
+        node423.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.164077569242603ms; } <--> node432.pppg++;
+        node424.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.1128541084338ms; } <--> node436.pppg++;
+        node424.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.41533835546886ms; } <--> node497.pppg++;
+        node424.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.85060869672414ms; } <--> node90.pppg++;
+        node425.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.37440125789824ms; } <--> node105.pppg++;
+        node425.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.08271174675765ms; } <--> node253.pppg++;
+        node425.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.945386573088614ms; } <--> node373.pppg++;
+        node425.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.03150553195341ms; } <--> node396.pppg++;
+        node426.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 6.95658908066927ms; } <--> node113.pppg++;
+        node426.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 10.5214439381929ms; } <--> node150.pppg++;
+        node426.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.80550109298069ms; } <--> node341.pppg++;
+        node426.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.11053574017656ms; } <--> node88.pppg++;
+        node426.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.08298566531277ms; } <--> node97.pppg++;
+        node427.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.278590765066096ms; } <--> node152.pppg++;
+        node427.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.91955847216189ms; } <--> node200.pppg++;
+        node427.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.04561775272712ms; } <--> node314.pppg++;
+        node428.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.970603490746091ms; } <--> node103.pppg++;
+        node428.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.956071613486271ms; } <--> node319.pppg++;
+        node429.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.09098386714084ms; } <--> node254.pppg++;
+        node43.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13720995840432ms; } <--> node250.pppg++;
+        node43.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.39005173104408ms; } <--> node277.pppg++;
+        node43.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.14072297795903ms; } <--> node439.pppg++;
+        node430.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.65276625960367ms; } <--> node200.pppg++;
+        node430.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.65966574623454ms; } <--> node399.pppg++;
+        node430.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08329276308826ms; } <--> node427.pppg++;
+        node431.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.964736613248265ms; } <--> node29.pppg++;
+        node431.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66086728995569ms; } <--> node296.pppg++;
+        node431.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4317352477736ms; } <--> node317.pppg++;
+        node432.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72506932175567ms; } <--> node107.pppg++;
+        node432.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.08847281887724ms; } <--> node18.pppg++;
+        node432.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.76914791472966ms; } <--> node318.pppg++;
+        node433.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.61314350430656ms; } <--> node166.pppg++;
+        node433.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.23495420119817ms; } <--> node18.pppg++;
+        node433.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.67747108750582ms; } <--> node30.pppg++;
+        node433.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.52962062405437ms; } <--> node45.pppg++;
+        node434.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70840739996707ms; } <--> node146.pppg++;
+        node434.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.94003618167961ms; } <--> node191.pppg++;
+        node434.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.72049316168305ms; } <--> node365.pppg++;
+        node434.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.06130286434474ms; } <--> node473.pppg++;
+        node435.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.50122253780899ms; } <--> node386.pppg++;
+        node435.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.912045636824126ms; } <--> node55.pppg++;
+        node436.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26093614767306ms; } <--> node115.pppg++;
+        node436.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.67224603257114ms; } <--> node220.pppg++;
+        node436.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.3006970912543ms; } <--> node256.pppg++;
+        node436.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.660908190503328ms; } <--> node497.pppg++;
+        node437.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.15585476180594ms; } <--> node1.pppg++;
+        node437.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.94150118375005ms; } <--> node264.pppg++;
+        node437.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.6598845068923ms; } <--> node297.pppg++;
+        node438.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.56605368192228ms; } <--> node20.pppg++;
+        node438.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.93358721651725ms; } <--> node285.pppg++;
+        node438.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.16396398746043ms; } <--> node298.pppg++;
+        node439.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.44204710120712ms; } <--> node368.pppg++;
+        node439.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.43327047975101ms; } <--> node375.pppg++;
+        node439.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.71251054694173ms; } <--> node466.pppg++;
+        node439.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34180298364667ms; } <--> node68.pppg++;
+        node44.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.18192173125134ms; } <--> node128.pppg++;
+        node44.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.53551721342326ms; } <--> node182.pppg++;
+        node44.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.36694521922155ms; } <--> node28.pppg++;
+        node440.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.8560955759526ms; } <--> node276.pppg++;
+        node440.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 8.07169115922232ms; } <--> node384.pppg++;
+        node440.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.92037926393619ms; } <--> node454.pppg++;
+        node441.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.46869759926655ms; } <--> node15.pppg++;
+        node441.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.43044540748033ms; } <--> node254.pppg++;
+        node441.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31580202564861ms; } <--> node453.pppg++;
+        node441.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.79882787247271ms; } <--> node455.pppg++;
+        node442.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.733797167026709ms; } <--> node397.pppg++;
+        node442.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.21256451654936ms; } <--> node467.pppg++;
+        node442.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.30068171115588ms; } <--> node477.pppg++;
+        node443.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.884166550732012ms; } <--> node138.pppg++;
+        node443.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.0815972437173ms; } <--> node270.pppg++;
+        node444.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.80583509907998ms; } <--> node351.pppg++;
+        node444.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.510986312847811ms; } <--> node463.pppg++;
+        node445.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.39495525561063ms; } <--> node192.pppg++;
+        node445.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.08929986451561ms; } <--> node260.pppg++;
+        node445.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.134082998427ms; } <--> node313.pppg++;
+        node446.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.842425831501037ms; } <--> node121.pppg++;
+        node446.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.04646447923829ms; } <--> node158.pppg++;
+        node446.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50804569986706ms; } <--> node203.pppg++;
+        node446.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.522283431616261ms; } <--> node312.pppg++;
+        node447.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.589009856134783ms; } <--> node216.pppg++;
+        node447.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.6026592538719ms; } <--> node491.pppg++;
+        node448.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.736587200131077ms; } <--> node200.pppg++;
+        node448.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.80639028088801ms; } <--> node314.pppg++;
+        node448.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.53013087844017ms; } <--> node427.pppg++;
+        node448.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.24921811364125ms; } <--> node6.pppg++;
+        node449.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.22392990991475ms; } <--> node19.pppg++;
+        node449.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.24907644215729ms; } <--> node230.pppg++;
+        node449.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.31140668127026ms; } <--> node406.pppg++;
+        node449.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.887222987872004ms; } <--> node419.pppg++;
+        node45.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.30013992021858ms; } <--> node18.pppg++;
+        node45.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.859079403714518ms; } <--> node486.pppg++;
+        node450.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13635110055618ms; } <--> node143.pppg++;
+        node450.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.78958133405413ms; } <--> node350.pppg++;
+        node451.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.90173789055306ms; } <--> node64.pppg++;
+        node452.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.981307970924741ms; } <--> node180.pppg++;
+        node452.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.78915208547557ms; } <--> node475.pppg++;
+        node452.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76250901017109ms; } <--> node7.pppg++;
+        node453.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.34435832424703ms; } <--> node15.pppg++;
+        node453.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.61733503543808ms; } <--> node202.pppg++;
+        node453.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.95534857389438ms; } <--> node27.pppg++;
+        node454.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.36164314146098ms; } <--> node250.pppg++;
+        node454.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.27895330517533ms; } <--> node68.pppg++;
+        node455.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.74745808102801ms; } <--> node27.pppg++;
+        node455.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.34611124806351ms; } <--> node41.pppg++;
+        node456.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.03269595730148ms; } <--> node226.pppg++;
+        node456.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.15781655114429ms; } <--> node466.pppg++;
+        node457.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.96442811845621ms; } <--> node120.pppg++;
+        node457.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.838986945424795ms; } <--> node230.pppg++;
+        node457.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.446362722066295ms; } <--> node332.pppg++;
+        node457.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.29218817138246ms; } <--> node76.pppg++;
+        node458.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.70489678672632ms; } <--> node243.pppg++;
+        node458.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.926603236537899ms; } <--> node295.pppg++;
+        node458.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.5068638362219ms; } <--> node310.pppg++;
+        node458.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.531457108282ms; } <--> node396.pppg++;
+        node458.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.44446926954359ms; } <--> node425.pppg++;
+        node459.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.45655774224353ms; } <--> node245.pppg++;
+        node459.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.04618707431477ms; } <--> node284.pppg++;
+        node459.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.4275414799536ms; } <--> node350.pppg++;
+        node459.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.09225808001089ms; } <--> node411.pppg++;
+        node459.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.15081762088634ms; } <--> node83.pppg++;
+        node46.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.29321707025706ms; } <--> node170.pppg++;
+        node46.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.42133626519121ms; } <--> node329.pppg++;
+        node46.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.884824006441913ms; } <--> node61.pppg++;
+        node460.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.689806749381335ms; } <--> node453.pppg++;
+        node461.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.40451128389502ms; } <--> node49.pppg++;
+        node461.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.81407499732442ms; } <--> node5.pppg++;
+        node462.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36793822518572ms; } <--> node357.pppg++;
+        node462.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.03799475280838ms; } <--> node383.pppg++;
+        node462.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.09615992685202ms; } <--> node90.pppg++;
+        node463.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51289244185266ms; } <--> node324.pppg++;
+        node463.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.91518867693716ms; } <--> node351.pppg++;
+        node463.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.24046186620189ms; } <--> node483.pppg++;
+        node464.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.96716678534358ms; } <--> node389.pppg++;
+        node464.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.65318304139318ms; } <--> node399.pppg++;
+        node464.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.86797447160574ms; } <--> node430.pppg++;
+        node465.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.1376206418704ms; } <--> node216.pppg++;
+        node465.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.709158776660512ms; } <--> node387.pppg++;
+        node465.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.16529627168532ms; } <--> node447.pppg++;
+        node466.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26640706654409ms; } <--> node161.pppg++;
+        node466.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.29237543875208ms; } <--> node375.pppg++;
+        node466.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.32853293946459ms; } <--> node43.pppg++;
+        node467.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.661914157993778ms; } <--> node168.pppg++;
+        node467.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.76496063768891ms; } <--> node205.pppg++;
+        node467.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.82210013417476ms; } <--> node279.pppg++;
+        node467.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.57342567882311ms; } <--> node397.pppg++;
+        node467.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51355579790818ms; } <--> node486.pppg++;
+        node468.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.1900934337993ms; } <--> node148.pppg++;
+        node468.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.32788801741344ms; } <--> node161.pppg++;
+        node468.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.44449588337668ms; } <--> node345.pppg++;
+        node468.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.10762587152585ms; } <--> node40.pppg++;
+        node469.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.12221587441337ms; } <--> node7.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.80888395807981ms; } <--> node404.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.25968533619075ms; } <--> node490.pppg++;
+        node47.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.68260285292133ms; } <--> node84.pppg++;
+        node470.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.09292519679983ms; } <--> node175.pppg++;
+        node470.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.44720057053293ms; } <--> node92.pppg++;
+        node471.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.60256303880551ms; } <--> node132.pppg++;
+        node471.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.46838935904529ms; } <--> node30.pppg++;
+        node471.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.98101145338677ms; } <--> node388.pppg++;
+        node471.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50021974268563ms; } <--> node70.pppg++;
+        node472.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5327769620421ms; } <--> node224.pppg++;
+        node472.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.3478870270096ms; } <--> node255.pppg++;
+        node472.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97797973109328ms; } <--> node315.pppg++;
+        node473.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.119849714580676ms; } <--> node74.pppg++;
+        node474.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.34857085466872ms; } <--> node170.pppg++;
+        node474.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48033814220772ms; } <--> node381.pppg++;
+        node475.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.564124264298621ms; } <--> node350.pppg++;
+        node475.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.68216269639545ms; } <--> node450.pppg++;
+        node476.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.95371263410563ms; } <--> node216.pppg++;
+        node476.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.351404253027008ms; } <--> node232.pppg++;
+        node476.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.966474243615731ms; } <--> node465.pppg++;
+        node477.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.808470307241457ms; } <--> node205.pppg++;
+        node477.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07390756582777ms; } <--> node318.pppg++;
+        node477.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.840052921409414ms; } <--> node92.pppg++;
+        node478.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.20562971061869ms; } <--> node402.pppg++;
+        node478.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.43125232198467ms; } <--> node82.pppg++;
+        node479.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.85753516698308ms; } <--> node115.pppg++;
+        node479.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.04947009040479ms; } <--> node141.pppg++;
+        node48.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.74126853748211ms; } <--> node23.pppg++;
+        node48.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.58169544215292ms; } <--> node319.pppg++;
+        node48.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.50517905369215ms; } <--> node428.pppg++;
+        node480.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.357688620072039ms; } <--> node113.pppg++;
+        node480.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.42365474093539ms; } <--> node336.pppg++;
+        node480.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.68529730512983ms; } <--> node348.pppg++;
+        node481.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.9423434246143ms; } <--> node276.pppg++;
+        node481.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.59032744317854ms; } <--> node314.pppg++;
+        node481.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.22711415559702ms; } <--> node448.pppg++;
+        node482.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.35460972329595ms; } <--> node258.pppg++;
+        node482.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.9305713746601ms; } <--> node275.pppg++;
+        node482.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.30919222921687ms; } <--> node96.pppg++;
+        node483.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.19044169565607ms; } <--> node324.pppg++;
+        node483.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.51099290273085ms; } <--> node444.pppg++;
+        node483.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.66763410290393ms; } <--> node49.pppg++;
+        node484.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.09088657115014ms; } <--> node303.pppg++;
+        node485.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.24257409650291ms; } <--> node22.pppg++;
+        node485.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.42313048473814ms; } <--> node246.pppg++;
+        node485.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.71574555034877ms; } <--> node435.pppg++;
+        node485.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.63252595856989ms; } <--> node55.pppg++;
+        node486.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.64636484703878ms; } <--> node168.pppg++;
+        node486.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5504950263198ms; } <--> node18.pppg++;
+        node486.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.25740744701625ms; } <--> node205.pppg++;
+        node487.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.92002280216675ms; } <--> node311.pppg++;
+        node487.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4835197913343ms; } <--> node488.pppg++;
+        node488.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13222963051177ms; } <--> node11.pppg++;
+        node488.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.91467263392266ms; } <--> node378.pppg++;
+        node488.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.13152857143785ms; } <--> node67.pppg++;
+        node488.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.6746904469443ms; } <--> node73.pppg++;
+        node489.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.974657872691789ms; } <--> node447.pppg++;
+        node489.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.15326366993972ms; } <--> node491.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.27681524529449ms; } <--> node444.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76574065216088ms; } <--> node499.pppg++;
+        node49.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.52289093658431ms; } <--> node58.pppg++;
+        node490.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.873669918148747ms; } <--> node84.pppg++;
+        node491.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 7.3878474206083ms; } <--> node167.pppg++;
+        node491.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.482019507082ms; } <--> node426.pppg++;
+        node491.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.28647018267119ms; } <--> node9.pppg++;
+        node492.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.16827148826266ms; } <--> node228.pppg++;
+        node492.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.48248619432515ms; } <--> node249.pppg++;
+        node492.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.72506080371346ms; } <--> node307.pppg++;
+        node492.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61363276728998ms; } <--> node71.pppg++;
+        node493.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.43293982110814ms; } <--> node255.pppg++;
+        node493.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.93660946606006ms; } <--> node446.pppg++;
+        node493.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.21648507894211ms; } <--> node59.pppg++;
+        node494.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.97161426800142ms; } <--> node118.pppg++;
+        node494.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.777344564537851ms; } <--> node208.pppg++;
+        node494.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.43410819708799ms; } <--> node213.pppg++;
+        node494.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.29241777730912ms; } <--> node291.pppg++;
+        node495.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.33989694707975ms; } <--> node294.pppg++;
+        node495.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.99342790574183ms; } <--> node392.pppg++;
+        node495.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.7130446083925ms; } <--> node462.pppg++;
+        node496.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.900591413121ms; } <--> node132.pppg++;
+        node496.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.478759503655763ms; } <--> node288.pppg++;
+        node496.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.761828385652288ms; } <--> node309.pppg++;
+        node497.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.18997276158011ms; } <--> node462.pppg++;
+        node497.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.2432434799484ms; } <--> node90.pppg++;
+        node498.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.503274535066829ms; } <--> node199.pppg++;
+        node498.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42592772057323ms; } <--> node349.pppg++;
+        node498.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.98834792400643ms; } <--> node449.pppg++;
+        node499.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.93223218692396ms; } <--> node230.pppg++;
+        node499.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.873446953440025ms; } <--> node300.pppg++;
+        node499.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.66174678574662ms; } <--> node76.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.57120492578182ms; } <--> node120.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.02939732877134ms; } <--> node355.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.36066718068896ms; } <--> node445.pppg++;
+        node5.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.06269104000215ms; } <--> node76.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.28311104010221ms; } <--> node198.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.494766831078301ms; } <--> node2.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.773654434510846ms; } <--> node231.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.76602660793397ms; } <--> node293.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.39069462985143ms; } <--> node413.pppg++;
+        node50.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.137434664415196ms; } <--> node79.pppg++;
+        node51.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72390155508873ms; } <--> node284.pppg++;
+        node51.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.628719856443383ms; } <--> node81.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.99623317882582ms; } <--> node281.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.83592670633462ms; } <--> node307.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.5123176387658ms; } <--> node378.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92279990632599ms; } <--> node488.pppg++;
+        node52.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.37481725572185ms; } <--> node87.pppg++;
+        node53.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.45316785108132ms; } <--> node13.pppg++;
+        node53.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.26062556485182ms; } <--> node207.pppg++;
+        node53.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.93382791563986ms; } <--> node239.pppg++;
+        node54.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.128947608387903ms; } <--> node120.pppg++;
+        node54.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.55076982174115ms; } <--> node162.pppg++;
+        node55.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.127641079701926ms; } <--> node178.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.28742908254941ms; } <--> node135.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.80609713714955ms; } <--> node313.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.60663278265785ms; } <--> node317.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48217649131248ms; } <--> node327.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.890646447844903ms; } <--> node57.pppg++;
+        node56.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61254936039297ms; } <--> node58.pppg++;
+        node57.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.49881199775875ms; } <--> node187.pppg++;
+        node57.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.84908136652378ms; } <--> node317.pppg++;
+        node57.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48980456512426ms; } <--> node431.pppg++;
+        node58.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.506725455402515ms; } <--> node313.pppg++;
+        node58.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.795970018620258ms; } <--> node461.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.587155486343547ms; } <--> node315.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.23240542940654ms; } <--> node446.pppg++;
+        node59.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.94436334098941ms; } <--> node472.pppg++;
+        node6.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.17120254524638ms; } <--> node200.pppg++;
+        node6.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.54260130973357ms; } <--> node481.pppg++;
+        node60.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.632355417852207ms; } <--> node0.pppg++;
+        node60.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.20555878953141ms; } <--> node169.pppg++;
+        node61.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.61080740539473ms; } <--> node329.pppg++;
+        node61.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.74422668057149ms; } <--> node420.pppg++;
+        node62.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72641153258117ms; } <--> node170.pppg++;
+        node62.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.11355082457223ms; } <--> node308.pppg++;
+        node62.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.21249329980249ms; } <--> node455.pppg++;
+        node63.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.82435348502888ms; } <--> node150.pppg++;
+        node63.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.399381223053487ms; } <--> node20.pppg++;
+        node63.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.83314083103585ms; } <--> node244.pppg++;
+        node63.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.81536501877077ms; } <--> node266.pppg++;
+        node63.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.74753967662767ms; } <--> node438.pppg++;
+        node64.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31583257130856ms; } <--> node190.pppg++;
+        node64.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.65077706339113ms; } <--> node272.pppg++;
+        node64.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.34540448950975ms; } <--> node343.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.26849372636276ms; } <--> node142.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.68708393461152ms; } <--> node415.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.31620879430491ms; } <--> node49.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.50520229853242ms; } <--> node56.pppg++;
+        node65.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.01438962350689ms; } <--> node58.pppg++;
+        node66.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.36728216290339ms; } <--> node321.pppg++;
+        node66.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.17838465366186ms; } <--> node322.pppg++;
+        node67.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.52890498544356ms; } <--> node11.pppg++;
+        node67.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.40871928249611ms; } <--> node390.pppg++;
+        node68.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.12231229718148ms; } <--> node273.pppg++;
+        node69.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.936306404050388ms; } <--> node236.pppg++;
+        node69.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.506449320047458ms; } <--> node294.pppg++;
+        node69.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.7011248343805ms; } <--> node44.pppg++;
+        node69.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.19649275946764ms; } <--> node495.pppg++;
+        node7.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.52296728442625ms; } <--> node206.pppg++;
+        node7.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.92994698646541ms; } <--> node252.pppg++;
+        node7.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.52489276488285ms; } <--> node3.pppg++;
+        node70.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.19411327955482ms; } <--> node132.pppg++;
+        node70.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.99072656583144ms; } <--> node32.pppg++;
+        node70.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.51880825854019ms; } <--> node414.pppg++;
+        node71.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.59631260554454ms; } <--> node370.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.88269890414463ms; } <--> node137.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.41547282401667ms; } <--> node211.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77219978973579ms; } <--> node223.pppg++;
+        node72.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42462162837898ms; } <--> node388.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.10930127923783ms; } <--> node11.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48966779652657ms; } <--> node52.pppg++;
+        node73.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.60418683683378ms; } <--> node87.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.88199834026154ms; } <--> node191.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.32344757457084ms; } <--> node433.pppg++;
+        node74.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.179723780925747ms; } <--> node434.pppg++;
+        node75.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.57362276892388ms; } <--> node186.pppg++;
+        node75.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.06813635305626ms; } <--> node319.pppg++;
+        node75.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.03028816538052ms; } <--> node351.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.52953530253112ms; } <--> node120.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.65590209098181ms; } <--> node230.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.45087220284216ms; } <--> node461.pppg++;
+        node76.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.99673875491374ms; } <--> node49.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.41080307078764ms; } <--> node117.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.256058199339669ms; } <--> node225.pppg++;
+        node77.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.87099861137094ms; } <--> node468.pppg++;
+        node78.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.7286984438402ms; } <--> node210.pppg++;
+        node78.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.35468611732425ms; } <--> node225.pppg++;
+        node78.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.07428363214432ms; } <--> node345.pppg++;
+        node78.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.27332771463058ms; } <--> node468.pppg++;
+        node79.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.15437055477675ms; } <--> node151.pppg++;
+        node79.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.427584554046271ms; } <--> node2.pppg++;
+        node8.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48053066178463ms; } <--> node322.pppg++;
+        node8.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61050186151074ms; } <--> node339.pppg++;
+        node8.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.50789550045741ms; } <--> node368.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.2945089151309ms; } <--> node350.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.644845145764295ms; } <--> node450.pppg++;
+        node80.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.23665897991689ms; } <--> node51.pppg++;
+        node81.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.64986314893112ms; } <--> node322.pppg++;
+        node81.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.19824498988646ms; } <--> node8.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.20738490331906ms; } <--> node112.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.12938830816069ms; } <--> node140.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.743148304493222ms; } <--> node149.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.67448358422374ms; } <--> node44.pppg++;
+        node82.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.11821496297974ms; } <--> node484.pppg++;
+        node83.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.29068641397628ms; } <--> node316.pppg++;
+        node83.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.00375284662839ms; } <--> node462.pppg++;
+        node84.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.07356048117306ms; } <--> node176.pppg++;
+        node84.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76699302325674ms; } <--> node309.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.41608969691263ms; } <--> node185.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.76129725743721ms; } <--> node311.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.91970937421293ms; } <--> node378.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.68554285050646ms; } <--> node487.pppg++;
+        node85.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.82725415855207ms; } <--> node98.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.09001590527337ms; } <--> node128.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.9123662911067ms; } <--> node179.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.39323190794925ms; } <--> node245.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.61052206963668ms; } <--> node28.pppg++;
+        node86.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.35997211250458ms; } <--> node44.pppg++;
+        node87.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.18559234740337ms; } <--> node212.pppg++;
+        node87.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.52606714316251ms; } <--> node365.pppg++;
+        node87.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.9521523038089ms; } <--> node374.pppg++;
+        node88.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.467087440302847ms; } <--> node491.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.75100951190731ms; } <--> node291.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.913200290667475ms; } <--> node409.pppg++;
+        node89.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.46925608936896ms; } <--> node67.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.988171266302812ms; } <--> node17.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.01965660475468ms; } <--> node489.pppg++;
+        node9.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.54509901612876ms; } <--> node88.pppg++;
+        node90.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 12.5388115899971ms; } <--> node273.pppg++;
+        node90.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 19.7083737253978ms; } <--> node326.pppg++;
+        node90.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.82481936366149ms; } <--> node66.pppg++;
+        node90.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.33845296877923ms; } <--> node83.pppg++;
+        node91.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.4249694597804ms; } <--> node156.pppg++;
+        node91.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.60144983970859ms; } <--> node380.pppg++;
+        node91.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.80618699739358ms; } <--> node451.pppg++;
+        node92.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.30803535269553ms; } <--> node175.pppg++;
+        node92.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.42656220076611ms; } <--> node408.pppg++;
+        node92.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.17422629723941ms; } <--> node442.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.144057892472422ms; } <--> node372.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.83638033806994ms; } <--> node426.pppg++;
+        node93.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.72829991489675ms; } <--> node97.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.611040025353876ms; } <--> node297.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.27987753846905ms; } <--> node38.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.59663753073951ms; } <--> node421.pppg++;
+        node94.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.201596670584ms; } <--> node53.pppg++;
+        node95.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.10457073356358ms; } <--> node116.pppg++;
+        node95.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.965447049457875ms; } <--> node367.pppg++;
+        node95.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.38159768634426ms; } <--> node389.pppg++;
+        node95.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 4.31037321298236ms; } <--> node464.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.460775150599438ms; } <--> node263.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.05449818950414ms; } <--> node275.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.757418106253052ms; } <--> node295.pppg++;
+        node96.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.25973829007339ms; } <--> node364.pppg++;
+        node97.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.898934756234249ms; } <--> node17.pppg++;
+        node97.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.636152700005512ms; } <--> node196.pppg++;
+        node97.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 2.18411198529042ms; } <--> node88.pppg++;
+        node98.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 3.54752867295704ms; } <--> node237.pppg++;
+        node98.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 5.88161857317771ms; } <--> node340.pppg++;
+        node98.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 10.044498020564ms; } <--> node343.pppg++;
+        node99.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.48586534123801ms; } <--> node191.pppg++;
+        node99.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 1.77434942475775ms; } <--> node306.pppg++;
+        node99.pppg++ <--> CTM {  datarate = 24000000000bps; delay = 0.878439119684736ms; } <--> node423.pppg++;
+}
+
diff --git a/examples/spring/Generated500/Generated500.ned.ini b/examples/spring/Generated500/Generated500.ned.ini
new file mode 100755
index 000000000..83a0e463a
--- /dev/null
+++ b/examples/spring/Generated500/Generated500.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = Generated500
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmFile = ""
+**.springNetworkController.tmParser = "Generator"
+**.springNetworkController.tmIndex = 0
diff --git a/examples/spring/Germany50/Germany50.ned b/examples/spring/Germany50/Germany50.ned
new file mode 100644
index 000000000..6d3aacc04
--- /dev/null
+++ b/examples/spring/Germany50/Germany50.ned
@@ -0,0 +1,724 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+
+
+package inet.examples.spring.Germany50;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+//
+// Example network to demonstrate RSVP-TE.
+//
+// See the README file in the model directory for scenario description.
+//
+network Germany50
+{
+    // @statistic[queueLength](src=ql record=vector(count));
+    //@display("bgb=1750,1500;bgi=maps/germany,s;bgg=500,2,grey95");
+    @display("bgb=1750,1500;bgg=0,2,grey95;bgi=maps/germany,s");
+    types:
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 10000Mbps;
+            //thruputDisplayFormat = "u";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 3Gbps;
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=72.192,1428.7999;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='clientAachen' destination='*' gateway='Aachen' />"+
+"<route hosts='clientAugsburg' destination='*' gateway='Augsburg' />"+
+"<route hosts='clientBayreuth' destination='*' gateway='Bayreuth' />"+
+"<route hosts='clientBerlin' destination='*' gateway='Berlin' />"+
+"<route hosts='clientBielefeld' destination='*' gateway='Bielefeld' />"+
+"<route hosts='clientBraunschweig' destination='*' gateway='Braunschweig' />"+
+"<route hosts='clientBremen' destination='*' gateway='Bremen' />"+
+"<route hosts='clientBremerhaven' destination='*' gateway='Bremerhaven' />"+
+"<route hosts='clientChemnitz' destination='*' gateway='Chemnitz' />"+
+"<route hosts='clientDarmstadt' destination='*' gateway='Darmstadt' />"+
+"<route hosts='clientDortmund' destination='*' gateway='Dortmund' />"+
+"<route hosts='clientDresden' destination='*' gateway='Dresden' />"+
+"<route hosts='clientDuesseldorf' destination='*' gateway='Duesseldorf' />"+
+"<route hosts='clientErfurt' destination='*' gateway='Erfurt' />"+
+"<route hosts='clientEssen' destination='*' gateway='Essen' />"+
+"<route hosts='clientFlensburg' destination='*' gateway='Flensburg' />"+
+"<route hosts='clientFrankfurt' destination='*' gateway='Frankfurt' />"+
+"<route hosts='clientFreiburg' destination='*' gateway='Freiburg' />"+
+"<route hosts='clientFulda' destination='*' gateway='Fulda' />"+
+"<route hosts='clientGiessen' destination='*' gateway='Giessen' />"+
+"<route hosts='clientGreifswald' destination='*' gateway='Greifswald' />"+
+"<route hosts='clientHamburg' destination='*' gateway='Hamburg' />"+
+"<route hosts='clientHannover' destination='*' gateway='Hannover' />"+
+"<route hosts='clientKaiserslautern' destination='*' gateway='Kaiserslautern' />"+
+"<route hosts='clientKarlsruhe' destination='*' gateway='Karlsruhe' />"+
+"<route hosts='clientKassel' destination='*' gateway='Kassel' />"+
+"<route hosts='clientKempten' destination='*' gateway='Kempten' />"+
+"<route hosts='clientKiel' destination='*' gateway='Kiel' />"+
+"<route hosts='clientKoblenz' destination='*' gateway='Koblenz' />"+
+"<route hosts='clientKoeln' destination='*' gateway='Koeln' />"+
+"<route hosts='clientKonstanz' destination='*' gateway='Konstanz' />"+
+"<route hosts='clientLeipzig' destination='*' gateway='Leipzig' />"+
+"<route hosts='clientMagdeburg' destination='*' gateway='Magdeburg' />"+
+"<route hosts='clientMannheim' destination='*' gateway='Mannheim' />"+
+"<route hosts='clientMuenchen' destination='*' gateway='Muenchen' />"+
+"<route hosts='clientMuenster' destination='*' gateway='Muenster' />"+
+"<route hosts='clientNorden' destination='*' gateway='Norden' />"+
+"<route hosts='clientNuernberg' destination='*' gateway='Nuernberg' />"+
+"<route hosts='clientOldenburg' destination='*' gateway='Oldenburg' />"+
+"<route hosts='clientOsnabrueck' destination='*' gateway='Osnabrueck' />"+
+"<route hosts='clientPassau' destination='*' gateway='Passau' />"+
+"<route hosts='clientRegensburg' destination='*' gateway='Regensburg' />"+
+"<route hosts='clientSaarbruecken' destination='*' gateway='Saarbruecken' />"+
+"<route hosts='clientSchwerin' destination='*' gateway='Schwerin' />"+
+"<route hosts='clientSiegen' destination='*' gateway='Siegen' />"+
+"<route hosts='clientStuttgart' destination='*' gateway='Stuttgart' />"+
+"<route hosts='clientTrier' destination='*' gateway='Trier' />"+
+"<route hosts='clientUlm' destination='*' gateway='Ulm' />"+
+"<route hosts='clientWesel' destination='*' gateway='Wesel' />"+
+"<route hosts='clientWuerzburg' destination='*' gateway='Wuerzburg' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+                dumpTopology = true;
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=72.192,1281.408;is=vs");
+            gates:
+                pppg[];
+        }
+        clientAachen: StandardHost {
+            parameters:
+                @display("p=58,808;i=misc/cloud_s");
+        }
+        clientAugsburg: StandardHost {
+            parameters:
+                @display("p= 980.000000000000,  1294.00000000000;i=misc/cloud_s");
+        }
+        clientBayreuth: StandardHost {
+            parameters:
+                @display("p= 1118.00000000000,  974.000000000000;i=misc/cloud_s");
+        }
+        clientBerlin: StandardHost {
+            parameters:
+                @display("p= 1478.00000000000,  456.000000000000;i=misc/cloud_s");
+        }
+        clientBielefeld: StandardHost {
+            parameters:
+                @display("p= 500.000000000000,  552.000000000000;i=misc/cloud_s");
+        }
+        clientBraunschweig: StandardHost {
+            parameters:
+                @display("p= 910.000000000000,  504.000000000000;i=misc/cloud_s");
+        }
+        clientBremen: StandardHost {
+            parameters:
+                @display("p=620,373;i=misc/cloud_s");
+        }
+        clientBremerhaven: StandardHost {
+            parameters:
+                @display("p=643,252;i=misc/cloud_s");
+        }
+        clientChemnitz: StandardHost {
+            parameters:
+                @display("p= 1386.00000000000,  792.000000000000;i=misc/cloud_s");
+        }
+        clientDarmstadt: StandardHost {
+            parameters:
+                @display("p= 530.000000000000,  982.000000000000;i=misc/cloud_s");
+        }
+        clientDortmund: StandardHost {
+            parameters:
+                @display("p=311,668;i=misc/cloud_s");
+        }
+        clientDresden: StandardHost {
+            parameters:
+                @display("p=1609,745;i=misc/cloud_s");
+        }
+        clientDuesseldorf: StandardHost {
+            parameters:
+                @display("p= 154.000000000000,  710.000000000000;i=misc/cloud_s");
+        }
+        clientErfurt: StandardHost {
+            parameters:
+                @display("p= 1008.00000000000,  764.000000000000;i=misc/cloud_s");
+        }
+        clientEssen: StandardHost {
+            parameters:
+                @display("p=226,668;i=misc/cloud_s");
+        }
+        clientFlensburg: StandardHost {
+            parameters:
+                @display("p=620,41;i=misc/cloud_s");
+        }
+        clientFrankfurt: StandardHost {
+            parameters:
+                @display("p= 542.000000000000,  936.000000000000;i=misc/cloud_s");
+        }
+        clientFreiburg: StandardHost {
+            parameters:
+                @display("p=387,1381;i=misc/cloud_s");
+        }
+        clientFulda: StandardHost {
+            parameters:
+                @display("p= 738.000000000000,  848.000000000000;i=misc/cloud_s");
+        }
+        clientGiessen: StandardHost {
+            parameters:
+                @display("p= 534.000000000000,  846.000000000000;i=misc/cloud_s");
+        }
+        clientGreifswald: StandardHost {
+            parameters:
+                @display("p=1517,189;i=misc/cloud_s");
+        }
+        clientHamburg: StandardHost {
+            parameters:
+                @display("p= 798.000000000000,  246.000000000000;i=misc/cloud_s");
+        }
+        clientHannover: StandardHost {
+            parameters:
+                @display("p= 744.000000000000,  484.000000000000;i=misc/cloud_s");
+        }
+        clientKaiserslautern: StandardHost {
+            parameters:
+                @display("p= 350.000000000000,  1074.00000000000;i=misc/cloud_s");
+        }
+        clientKarlsruhe: StandardHost {
+            parameters:
+                @display("p= 482.000000000000,  1158.00000000000;i=misc/cloud_s");
+        }
+        clientKassel: StandardHost {
+            parameters:
+                @display("p= 702.000000000000,  696.000000000000;i=misc/cloud_s");
+        }
+        clientKempten: StandardHost {
+            parameters:
+                @display("p= 864.000000000000,  1416.00000000000;i=misc/cloud_s");
+        }
+        clientKiel: StandardHost {
+            parameters:
+                @display("p= 824.000000000000,  92.0000000000000;i=misc/cloud_s");
+        }
+        clientKoblenz: StandardHost {
+            parameters:
+                @display("p= 304.000000000000,  880.000000000000;i=misc/cloud_s");
+        }
+        clientKoeln: StandardHost {
+            parameters:
+                @display("p=204,778;i=misc/cloud_s");
+        }
+        clientKonstanz: StandardHost {
+            parameters:
+                @display("p= 636.000000000000,  1428.00000000000;i=misc/cloud_s");
+        }
+        clientLeipzig: StandardHost {
+            parameters:
+                @display("p= 1276.00000000000,  692.000000000000;i=misc/cloud_s");
+        }
+        clientMagdeburg: StandardHost {
+            parameters:
+                @display("p= 1128.00000000000,  532.000000000000;i=misc/cloud_s");
+        }
+        clientMannheim: StandardHost {
+            parameters:
+                @display("p= 498.000000000000,  1062.00000000000;i=misc/cloud_s");
+        }
+        clientMuenchen: StandardHost {
+            parameters:
+                @display("p= 1114.00000000000,  1330.00000000000;i=misc/cloud_s");
+        }
+        clientMuenster: StandardHost {
+            parameters:
+                @display("p=350,576;i=misc/cloud_s");
+        }
+        clientNorden: StandardHost {
+            parameters:
+                @display("p=265,276;i=misc/cloud_s");
+        }
+        clientNuernberg: StandardHost {
+            parameters:
+                @display("p= 1006.00000000000,  1046.00000000000;i=misc/cloud_s");
+        }
+        clientOldenburg: StandardHost {
+            parameters:
+                @display("p=461,389;i=misc/cloud_s");
+        }
+        clientOsnabrueck: StandardHost {
+            parameters:
+                @display("p= 406.000000000000,  504.000000000000;i=misc/cloud_s");
+        }
+        clientPassau: StandardHost {
+            parameters:
+                @display("p= 1492.00000000000,  1246.00000000000;i=misc/cloud_s");
+        }
+        clientRegensburg: StandardHost {
+            parameters:
+                @display("p= 1218.00000000000,  1160.00000000000;i=misc/cloud_s");
+        }
+        clientSaarbruecken: StandardHost {
+            parameters:
+                @display("p= 206.000000000000,  1114.00000000000;i=misc/cloud_s");
+        }
+        clientSchwerin: StandardHost {
+            parameters:
+                @display("p= 1090.00000000000,  250.000000000000;i=misc/cloud_s");
+        }
+        clientSiegen: StandardHost {
+            parameters:
+                @display("p= 406.000000000000,  778.000000000000;i=misc/cloud_s");
+        }
+        clientStuttgart: StandardHost {
+            parameters:
+                @display("p= 620.000000000000,  1212.00000000000;i=misc/cloud_s");
+        }
+        clientTrier: StandardHost {
+            parameters:
+                @display("p= 136.000000000000,  1010.00000000000;i=misc/cloud_s");
+        }
+        clientUlm: StandardHost {
+            parameters:
+                @display("p= 798.000000000000,  1280.00000000000;i=misc/cloud_s");
+        }
+        clientWesel: StandardHost {
+            parameters:
+                @display("p=74,647;i=misc/cloud_s");
+        }
+        clientWuerzburg: StandardHost {
+            parameters:
+                @display("p= 794.000000000000,  1004.00000000000;i=misc/cloud_s");
+        }
+        Aachen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=58,808");
+        }
+        Augsburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p= 980.000000000000,  1294.00000000000");
+        }
+        Bayreuth: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p= 1118.00000000000,  974.000000000000");
+        }
+        Berlin: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p= 1478.00000000000,  456.000000000000");
+        }
+        Bielefeld: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p= 500.000000000000,  552.000000000000");
+        }
+        Braunschweig: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p= 910.000000000000,  504.000000000000");
+        }
+        Bremen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=620,373");
+        }
+        Bremerhaven: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=643,252");
+        }
+        Chemnitz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p= 1386.00000000000,  792.000000000000");
+        }
+        Darmstadt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p= 530.000000000000,  982.000000000000");
+        }
+        Dortmund: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=311,668");
+        }
+        Dresden: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=1609,745");
+        }
+        Duesseldorf: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p= 154.000000000000,  710.000000000000");
+        }
+        Erfurt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p= 1008.00000000000,  764.000000000000");
+        }
+        Essen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=226,668");
+        }
+        Flensburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=620,41");
+        }
+        Frankfurt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p= 542.000000000000,  936.000000000000");
+        }
+        Freiburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=382,1381");
+        }
+        Fulda: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p= 738.000000000000,  848.000000000000");
+        }
+        Giessen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p= 534.000000000000,  846.000000000000");
+        }
+        Greifswald: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=1517,190");
+        }
+        Hamburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p= 798.000000000000,  246.000000000000");
+        }
+        Hannover: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p= 744.000000000000,  484.000000000000");
+        }
+        Kaiserslautern: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p= 350.000000000000,  1074.00000000000");
+        }
+        Karlsruhe: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 25;
+                @display("p= 482.000000000000,  1158.00000000000");
+        }
+        Kassel: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 26;
+                @display("p= 702.000000000000,  696.000000000000");
+        }
+        Kempten: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 27;
+                @display("p= 864.000000000000,  1416.00000000000");
+        }
+        Kiel: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 28;
+                @display("p= 824.000000000000,  92.0000000000000");
+        }
+        Koblenz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 29;
+                @display("p= 304.000000000000,  880.000000000000");
+        }
+        Koeln: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 30;
+                @display("p=204,778");
+        }
+        Konstanz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 31;
+                @display("p= 636.000000000000,  1428.00000000000");
+        }
+        Leipzig: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 32;
+                @display("p= 1276.00000000000,  692.000000000000");
+        }
+        Magdeburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 33;
+                @display("p= 1128.00000000000,  532.000000000000");
+        }
+        Mannheim: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 34;
+                @display("p= 498.000000000000,  1062.00000000000");
+        }
+        Muenchen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 35;
+                @display("p= 1114.00000000000,  1330.00000000000");
+        }
+        Muenster: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 36;
+                @display("p=350,576");
+        }
+        Norden: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 37;
+                @display("p=265,277");
+        }
+        Nuernberg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 38;
+                @display("p= 1006.00000000000,  1046.00000000000");
+        }
+        Oldenburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 39;
+                @display("p=461,389");
+        }
+        Osnabrueck: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 40;
+                @display("p= 406.000000000000,  504.000000000000");
+        }
+        Passau: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 41;
+                @display("p= 1492.00000000000,  1246.00000000000");
+        }
+        Regensburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 42;
+                @display("p= 1218.00000000000,  1160.00000000000");
+        }
+        Saarbruecken: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 43;
+                @display("p= 206.000000000000,  1114.00000000000");
+        }
+        Schwerin: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 44;
+                @display("p= 1090.00000000000,  250.000000000000");
+        }
+        Siegen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 45;
+                @display("p= 406.000000000000,  778.000000000000");
+        }
+        Stuttgart: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 46;
+                @display("p= 620.000000000000,  1212.00000000000");
+        }
+        Trier: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 47;
+                @display("p= 136.000000000000,  1010.00000000000");
+        }
+        Ulm: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 48;
+                @display("p= 798.000000000000,  1280.00000000000");
+        }
+        Wesel: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 49;
+                @display("p=74,647");
+        }
+        Wuerzburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 50;
+                @display("p= 794.000000000000,  1004.00000000000");
+        }
+
+
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=72.192,1482.944;is=vs;i=block/control");
+        }
+        lifecycleController: LifecycleController {
+            parameters:
+                @display("p=72.192,1380.672;is=vs;i=block/cogwheel");
+        }
+
+    connections:
+
+        Aachen.ethg++ <--> C <--> clientAachen.ethg++;
+        Augsburg.ethg++ <--> C <--> clientAugsburg.ethg++;
+        Bayreuth.ethg++ <--> C <--> clientBayreuth.ethg++;
+        Berlin.ethg++ <--> C <--> clientBerlin.ethg++;
+        Bielefeld.ethg++ <--> C <--> clientBielefeld.ethg++;
+        Braunschweig.ethg++ <--> C <--> clientBraunschweig.ethg++;
+        Bremen.ethg++ <--> C <--> clientBremen.ethg++;
+        Bremerhaven.ethg++ <--> C <--> clientBremerhaven.ethg++;
+        Chemnitz.ethg++ <--> C <--> clientChemnitz.ethg++;
+        Darmstadt.ethg++ <--> C <--> clientDarmstadt.ethg++;
+        Dortmund.ethg++ <--> C <--> clientDortmund.ethg++;
+        Dresden.ethg++ <--> C <--> clientDresden.ethg++;
+        Duesseldorf.ethg++ <--> C <--> clientDuesseldorf.ethg++;
+        Erfurt.ethg++ <--> C <--> clientErfurt.ethg++;
+        Essen.ethg++ <--> C <--> clientEssen.ethg++;
+        Flensburg.ethg++ <--> C <--> clientFlensburg.ethg++;
+        Frankfurt.ethg++ <--> C <--> clientFrankfurt.ethg++;
+        Freiburg.ethg++ <--> C <--> clientFreiburg.ethg++;
+        Fulda.ethg++ <--> C <--> clientFulda.ethg++;
+        Giessen.ethg++ <--> C <--> clientGiessen.ethg++;
+        Greifswald.ethg++ <--> C <--> clientGreifswald.ethg++;
+        Hamburg.ethg++ <--> C <--> clientHamburg.ethg++;
+        Hannover.ethg++ <--> C <--> clientHannover.ethg++;
+        Kaiserslautern.ethg++ <--> C <--> clientKaiserslautern.ethg++;
+        Karlsruhe.ethg++ <--> C <--> clientKarlsruhe.ethg++;
+        Kassel.ethg++ <--> C <--> clientKassel.ethg++;
+        Kempten.ethg++ <--> C <--> clientKempten.ethg++;
+        Kiel.ethg++ <--> C <--> clientKiel.ethg++;
+        Koblenz.ethg++ <--> C <--> clientKoblenz.ethg++;
+        Koeln.ethg++ <--> C <--> clientKoeln.ethg++;
+        Konstanz.ethg++ <--> C <--> clientKonstanz.ethg++;
+        Leipzig.ethg++ <--> C <--> clientLeipzig.ethg++;
+        Magdeburg.ethg++ <--> C <--> clientMagdeburg.ethg++;
+        Mannheim.ethg++ <--> C <--> clientMannheim.ethg++;
+        Muenchen.ethg++ <--> C <--> clientMuenchen.ethg++;
+        Muenster.ethg++ <--> C <--> clientMuenster.ethg++;
+        Norden.ethg++ <--> C <--> clientNorden.ethg++;
+        Nuernberg.ethg++ <--> C <--> clientNuernberg.ethg++;
+        Oldenburg.ethg++ <--> C <--> clientOldenburg.ethg++;
+        Osnabrueck.ethg++ <--> C <--> clientOsnabrueck.ethg++;
+        Passau.ethg++ <--> C <--> clientPassau.ethg++;
+        Regensburg.ethg++ <--> C <--> clientRegensburg.ethg++;
+        Saarbruecken.ethg++ <--> C <--> clientSaarbruecken.ethg++;
+        Schwerin.ethg++ <--> C <--> clientSchwerin.ethg++;
+        Siegen.ethg++ <--> C <--> clientSiegen.ethg++;
+        Stuttgart.ethg++ <--> C <--> clientStuttgart.ethg++;
+        Trier.ethg++ <--> C <--> clientTrier.ethg++;
+        Ulm.ethg++ <--> C <--> clientUlm.ethg++;
+        Wesel.ethg++ <--> C <--> clientWesel.ethg++;
+        Wuerzburg.ethg++ <--> C <--> clientWuerzburg.ethg++;
+
+        Duesseldorf.pppg++ <--> CTM {  delay = 0.1692509ms; thruputDisplayFormat = "u"; } <--> Essen.pppg++;
+        Dortmund.pppg++ <--> CTM {  delay = 0.1813931ms; thruputDisplayFormat = "u"; } <--> Essen.pppg++;
+        Wesel.pppg++ <--> CTM {  delay = 0.2121308ms; thruputDisplayFormat = "u"; } <--> Essen.pppg++;
+        Koeln.pppg++ <--> CTM {  delay = 0.1970633ms; thruputDisplayFormat = "u"; } <--> Duesseldorf.pppg++;
+        Aachen.pppg++ <--> CTM {  delay = 0.4065824ms; thruputDisplayFormat = "u"; } <--> Koeln.pppg++;
+        Koblenz.pppg++ <--> CTM {  delay = 0.5608295ms; thruputDisplayFormat = "u"; } <--> Koeln.pppg++;
+        Muenster.pppg++ <--> CTM {  delay = 0.3347043ms; thruputDisplayFormat = "u"; } <--> Dortmund.pppg++;
+        Siegen.pppg++ <--> CTM {  delay = 0.4917640ms; thruputDisplayFormat = "u"; } <--> Dortmund.pppg++;
+        Kassel.pppg++ <--> CTM {  delay = 0.8052807ms; thruputDisplayFormat = "u"; } <--> Dortmund.pppg++;
+        Wesel.pppg++ <--> CTM {  delay = 0.6795222ms; thruputDisplayFormat = "u"; } <--> Aachen.pppg++;
+        Trier.pppg++ <--> CTM {  delay = 0.8310155ms; thruputDisplayFormat = "u"; } <--> Aachen.pppg++;
+        Bielefeld.pppg++ <--> CTM {  delay = 0.6499017ms; thruputDisplayFormat = "u"; } <--> Muenster.pppg++;
+        Osnabrueck.pppg++ <--> CTM {  delay = 0.2852339ms; thruputDisplayFormat = "u"; } <--> Muenster.pppg++;
+        Siegen.pppg++ <--> CTM {  delay = 0.5087621ms; thruputDisplayFormat = "u"; } <--> Koblenz.pppg++;
+        Frankfurt.pppg++ <--> CTM {  delay = 0.6020728ms; thruputDisplayFormat = "u"; } <--> Koblenz.pppg++;
+        Kaiserslautern.pppg++ <--> CTM {  delay = 0.7168847ms; thruputDisplayFormat = "u"; } <--> Koblenz.pppg++;
+        Trier.pppg++ <--> CTM {  delay = 0.6388865ms; thruputDisplayFormat = "u"; } <--> Koblenz.pppg++;
+        Bielefeld.pppg++ <--> CTM {  delay = 0.9896236ms; thruputDisplayFormat = "u"; } <--> Siegen.pppg++;
+        Giessen.pppg++ <--> CTM {  delay = 0.4221938ms; thruputDisplayFormat = "u"; } <--> Siegen.pppg++;
+        Oldenburg.pppg++ <--> CTM {  delay = 1.1761372ms; thruputDisplayFormat = "u"; } <--> Wesel.pppg++;
+        Norden.pppg++ <--> CTM {  delay = 1.3283753ms; thruputDisplayFormat = "u"; } <--> Wesel.pppg++;
+        Leipzig.pppg++ <--> CTM {  delay = 0.9318918ms; thruputDisplayFormat = "u"; } <--> Berlin.pppg++;
+        Dresden.pppg++ <--> CTM {  delay = 0.9431275ms; thruputDisplayFormat = "u"; } <--> Berlin.pppg++;
+        Schwerin.pppg++ <--> CTM {  delay = 1.0262756ms; thruputDisplayFormat = "u"; } <--> Berlin.pppg++;
+        Magdeburg.pppg++ <--> CTM {  delay = 0.7626801ms; thruputDisplayFormat = "u"; } <--> Berlin.pppg++;
+        Greifswald.pppg++ <--> CTM {  delay = 1.1051460ms; thruputDisplayFormat = "u"; } <--> Berlin.pppg++;
+        Dresden.pppg++ <--> CTM {  delay = 0.5471536ms; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+        Erfurt.pppg++ <--> CTM {  delay = 0.7240240ms; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+        Magdeburg.pppg++ <--> CTM {  delay = 0.6244560ms; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+        Bayreuth.pppg++ <--> CTM {  delay = 0.9867669ms; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+        Erfurt.pppg++ <--> CTM {  delay = 1.0680677ms; thruputDisplayFormat = "u"; } <--> Dresden.pppg++;
+        Chemnitz.pppg++ <--> CTM {  delay = 0.3934504ms; thruputDisplayFormat = "u"; } <--> Dresden.pppg++;
+        Chemnitz.pppg++ <--> CTM {  delay = 0.7398412ms; thruputDisplayFormat = "u"; } <--> Erfurt.pppg++;
+        Kassel.pppg++ <--> CTM {  delay = 0.9603608ms; thruputDisplayFormat = "u"; } <--> Erfurt.pppg++;
+        Wuerzburg.pppg++ <--> CTM {  delay = 0.9446612ms; thruputDisplayFormat = "u"; } <--> Erfurt.pppg++;
+        Bayreuth.pppg++ <--> CTM {  delay = 0.7738619ms; thruputDisplayFormat = "u"; } <--> Chemnitz.pppg++;
+        Magdeburg.pppg++ <--> CTM {  delay = 1.5079799ms; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+        Greifswald.pppg++ <--> CTM {  delay = 0.8489397ms; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+        Hamburg.pppg++ <--> CTM {  delay = 0.5403916ms; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+        Kiel.pppg++ <--> CTM {  delay = 0.7406056ms; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+        Braunschweig.pppg++ <--> CTM {  delay = 0.4737908ms; thruputDisplayFormat = "u"; } <--> Magdeburg.pppg++;
+        Kiel.pppg++ <--> CTM {  delay = 0.4747512ms; thruputDisplayFormat = "u"; } <--> Hamburg.pppg++;
+        Hannover.pppg++ <--> CTM {  delay = 0.7761306ms; thruputDisplayFormat = "u"; } <--> Hamburg.pppg++;
+        Braunschweig.pppg++ <--> CTM {  delay = 0.9742376ms; thruputDisplayFormat = "u"; } <--> Hamburg.pppg++;
+        Oldenburg.pppg++ <--> CTM {  delay = 0.2556771ms; thruputDisplayFormat = "u"; } <--> Bremen.pppg++;
+        Bremerhaven.pppg++ <--> CTM {  delay = 0.3143595ms; thruputDisplayFormat = "u"; } <--> Bremen.pppg++;
+        Hannover.pppg++ <--> CTM {  delay = 0.6618626ms; thruputDisplayFormat = "u"; } <--> Bremen.pppg++;
+        Flensburg.pppg++ <--> CTM {  delay = 0.4473798ms; thruputDisplayFormat = "u"; } <--> Kiel.pppg++;
+        Norden.pppg++ <--> CTM {  delay = 0.5564636ms; thruputDisplayFormat = "u"; } <--> Oldenburg.pppg++;
+        Osnabrueck.pppg++ <--> CTM {  delay = 0.5235944ms; thruputDisplayFormat = "u"; } <--> Oldenburg.pppg++;
+        Bremerhaven.pppg++ <--> CTM {  delay = 1.6039268ms; thruputDisplayFormat = "u"; } <--> Flensburg.pppg++;
+        Bielefeld.pppg++ <--> CTM {  delay = 0.5316647ms; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+        Braunschweig.pppg++ <--> CTM {  delay = 0.3310783ms; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+        Osnabrueck.pppg++ <--> CTM {  delay = 0.6830404ms; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+        Braunschweig.pppg++ <--> CTM {  delay = 0.8299326ms; thruputDisplayFormat = "u"; } <--> Bielefeld.pppg++;
+        Kassel.pppg++ <--> CTM {  delay = 0.7549381ms; thruputDisplayFormat = "u"; } <--> Braunschweig.pppg++;
+        Giessen.pppg++ <--> CTM {  delay = 0.6942222ms; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+        Fulda.pppg++ <--> CTM {  delay = 0.5208602ms; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+        Darmstadt.pppg++ <--> CTM {  delay = 0.1722546ms; thruputDisplayFormat = "u"; } <--> Frankfurt.pppg++;
+        Giessen.pppg++ <--> CTM {  delay = 0.3173730ms; thruputDisplayFormat = "u"; } <--> Frankfurt.pppg++;
+        Fulda.pppg++ <--> CTM {  delay = 0.5059936ms; thruputDisplayFormat = "u"; } <--> Frankfurt.pppg++;
+        Mannheim.pppg++ <--> CTM {  delay = 0.2600577ms; thruputDisplayFormat = "u"; } <--> Darmstadt.pppg++;
+        Kaiserslautern.pppg++ <--> CTM {  delay = 0.5157838ms; thruputDisplayFormat = "u"; } <--> Darmstadt.pppg++;
+        Karlsruhe.pppg++ <--> CTM {  delay = 0.3341555ms; thruputDisplayFormat = "u"; } <--> Mannheim.pppg++;
+        Saarbruecken.pppg++ <--> CTM {  delay = 0.3387370ms; thruputDisplayFormat = "u"; } <--> Kaiserslautern.pppg++;
+        Karlsruhe.pppg++ <--> CTM {  delay = 0.4472132ms; thruputDisplayFormat = "u"; } <--> Kaiserslautern.pppg++;
+        Fulda.pppg++ <--> CTM {  delay = 0.5202330ms; thruputDisplayFormat = "u"; } <--> Giessen.pppg++;
+        Saarbruecken.pppg++ <--> CTM {  delay = 0.4728108ms; thruputDisplayFormat = "u"; } <--> Trier.pppg++;
+        Wuerzburg.pppg++ <--> CTM {  delay = 0.5333944ms; thruputDisplayFormat = "u"; } <--> Fulda.pppg++;
+        Karlsruhe.pppg++ <--> CTM {  delay = 0.7105882ms; thruputDisplayFormat = "u"; } <--> Saarbruecken.pppg++;
+        Karlsruhe.pppg++ <--> CTM {  delay = 0.3949351ms; thruputDisplayFormat = "u"; } <--> Stuttgart.pppg++;
+        Ulm.pppg++ <--> CTM {  delay = 0.4452532ms; thruputDisplayFormat = "u"; } <--> Stuttgart.pppg++;
+        Konstanz.pppg++ <--> CTM {  delay = 0.8542709ms; thruputDisplayFormat = "u"; } <--> Stuttgart.pppg++;
+        Wuerzburg.pppg++ <--> CTM {  delay = 0.7213829ms; thruputDisplayFormat = "u"; } <--> Stuttgart.pppg++;
+        Freiburg.pppg++ <--> CTM {  delay = 0.6633228ms; thruputDisplayFormat = "u"; } <--> Karlsruhe.pppg++;
+        Augsburg.pppg++ <--> CTM {  delay = 0.4325230ms; thruputDisplayFormat = "u"; } <--> Ulm.pppg++;
+        Freiburg.pppg++ <--> CTM {  delay = 0.6120198ms; thruputDisplayFormat = "u"; } <--> Konstanz.pppg++;
+        Kempten.pppg++ <--> CTM {  delay = 0.8919666ms; thruputDisplayFormat = "u"; } <--> Konstanz.pppg++;
+        Augsburg.pppg++ <--> CTM {  delay = 0.3309901ms; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+        Kempten.pppg++ <--> CTM {  delay = 0.6166699ms; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+        Passau.pppg++ <--> CTM {  delay = 0.9500414ms; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+        Nuernberg.pppg++ <--> CTM {  delay = 0.8315398ms; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+        Regensburg.pppg++ <--> CTM {  delay = 0.6203645ms; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+        Wuerzburg.pppg++ <--> CTM {  delay = 1.2021415ms; thruputDisplayFormat = "u"; } <--> Augsburg.pppg++;
+        Regensburg.pppg++ <--> CTM {  delay = 0.5885733ms; thruputDisplayFormat = "u"; } <--> Passau.pppg++;
+        Bayreuth.pppg++ <--> CTM {  delay = 0.4191313ms; thruputDisplayFormat = "u"; } <--> Nuernberg.pppg++;
+        Wuerzburg.pppg++ <--> CTM {  delay = 0.5376476ms; thruputDisplayFormat = "u"; } <--> Nuernberg.pppg++;
+        Regensburg.pppg++ <--> CTM {  delay = 0.5464578ms; thruputDisplayFormat = "u"; } <--> Nuernberg.pppg++;
+
+        Duesseldorf.pppg++ <--> C <--> springController.pppg++;
+
+
+
+
+
+}
+
diff --git a/examples/spring/Germany50/Germany50.ned.ini b/examples/spring/Germany50/Germany50.ned.ini
new file mode 100644
index 000000000..81c989744
--- /dev/null
+++ b/examples/spring/Germany50/Germany50.ned.ini
@@ -0,0 +1,8 @@
+[General]
+network = Germany50
+include ../streete_notraffic.ini
+
+#**.springNetworkController.onMode="${none,streete,lastoff,allon,locality}"
+**.springNetworkController.tmFile = "directed-germany50-DFN-aggregated-5min-over-1day-native/*.txt"
+**.springNetworkController.tmParser = "SndLib"
+**.springNetworkController.tmIndex = 0 # ${0, 120, 150, 180, 200, 201}#,120..286}
\ No newline at end of file
diff --git a/examples/spring/Germany50/directed-germany50-DFN-aggregated-5min-over-1day-native.tar.xz b/examples/spring/Germany50/directed-germany50-DFN-aggregated-5min-over-1day-native.tar.xz
new file mode 100644
index 0000000000000000000000000000000000000000..3acacb90a8b6912cfdcdcf46eafa0f6fc5d6d633
GIT binary patch
literal 1838864
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zs-4MFy*YcPOyCt|_tp6j`e=o2S!_P~&gc>g@NrVnwwEv%`Ql+fdL0kpuPio|I>p><
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z=U@+Cw9aPc`Ym!-H3PZHfBKg|63DVGOB??eIWM;(bmYa7C{kHqo;Mi)6Iy%KM?g7-
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literal 0
HcmV?d00001

diff --git a/examples/spring/Germany50_heterogeneous/Germany50_heterogeneous.ned b/examples/spring/Germany50_heterogeneous/Germany50_heterogeneous.ned
new file mode 100644
index 000000000..0bed6f589
--- /dev/null
+++ b/examples/spring/Germany50_heterogeneous/Germany50_heterogeneous.ned
@@ -0,0 +1,723 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+
+
+package inet.examples.spring.Germany50_heterogeneous;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+//
+// Example network to demonstrate RSVP-TE.
+//
+// See the README file in the model directory for scenario description.
+//
+network Germany50_heterogeneous
+{
+    // @statistic[queueLength](src=ql record=vector(count));
+    @display("bgb=1750,1500;bgi=maps/germany,s;bgg=500,2,grey95");
+    types:
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 10000Mbps;
+            //thruputDisplayFormat = "u";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=64,103");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='clientAachen' destination='*' gateway='Aachen' />"+
+"<route hosts='clientAugsburg' destination='*' gateway='Augsburg' />"+
+"<route hosts='clientBayreuth' destination='*' gateway='Bayreuth' />"+
+"<route hosts='clientBerlin' destination='*' gateway='Berlin' />"+
+"<route hosts='clientBielefeld' destination='*' gateway='Bielefeld' />"+
+"<route hosts='clientBraunschweig' destination='*' gateway='Braunschweig' />"+
+"<route hosts='clientBremen' destination='*' gateway='Bremen' />"+
+"<route hosts='clientBremerhaven' destination='*' gateway='Bremerhaven' />"+
+"<route hosts='clientChemnitz' destination='*' gateway='Chemnitz' />"+
+"<route hosts='clientDarmstadt' destination='*' gateway='Darmstadt' />"+
+"<route hosts='clientDortmund' destination='*' gateway='Dortmund' />"+
+"<route hosts='clientDresden' destination='*' gateway='Dresden' />"+
+"<route hosts='clientDuesseldorf' destination='*' gateway='Duesseldorf' />"+
+"<route hosts='clientErfurt' destination='*' gateway='Erfurt' />"+
+"<route hosts='clientEssen' destination='*' gateway='Essen' />"+
+"<route hosts='clientFlensburg' destination='*' gateway='Flensburg' />"+
+"<route hosts='clientFrankfurt' destination='*' gateway='Frankfurt' />"+
+"<route hosts='clientFreiburg' destination='*' gateway='Freiburg' />"+
+"<route hosts='clientFulda' destination='*' gateway='Fulda' />"+
+"<route hosts='clientGiessen' destination='*' gateway='Giessen' />"+
+"<route hosts='clientGreifswald' destination='*' gateway='Greifswald' />"+
+"<route hosts='clientHamburg' destination='*' gateway='Hamburg' />"+
+"<route hosts='clientHannover' destination='*' gateway='Hannover' />"+
+"<route hosts='clientKaiserslautern' destination='*' gateway='Kaiserslautern' />"+
+"<route hosts='clientKarlsruhe' destination='*' gateway='Karlsruhe' />"+
+"<route hosts='clientKassel' destination='*' gateway='Kassel' />"+
+"<route hosts='clientKempten' destination='*' gateway='Kempten' />"+
+"<route hosts='clientKiel' destination='*' gateway='Kiel' />"+
+"<route hosts='clientKoblenz' destination='*' gateway='Koblenz' />"+
+"<route hosts='clientKoeln' destination='*' gateway='Koeln' />"+
+"<route hosts='clientKonstanz' destination='*' gateway='Konstanz' />"+
+"<route hosts='clientLeipzig' destination='*' gateway='Leipzig' />"+
+"<route hosts='clientMagdeburg' destination='*' gateway='Magdeburg' />"+
+"<route hosts='clientMannheim' destination='*' gateway='Mannheim' />"+
+"<route hosts='clientMuenchen' destination='*' gateway='Muenchen' />"+
+"<route hosts='clientMuenster' destination='*' gateway='Muenster' />"+
+"<route hosts='clientNorden' destination='*' gateway='Norden' />"+
+"<route hosts='clientNuernberg' destination='*' gateway='Nuernberg' />"+
+"<route hosts='clientOldenburg' destination='*' gateway='Oldenburg' />"+
+"<route hosts='clientOsnabrueck' destination='*' gateway='Osnabrueck' />"+
+"<route hosts='clientPassau' destination='*' gateway='Passau' />"+
+"<route hosts='clientRegensburg' destination='*' gateway='Regensburg' />"+
+"<route hosts='clientSaarbruecken' destination='*' gateway='Saarbruecken' />"+
+"<route hosts='clientSchwerin' destination='*' gateway='Schwerin' />"+
+"<route hosts='clientSiegen' destination='*' gateway='Siegen' />"+
+"<route hosts='clientStuttgart' destination='*' gateway='Stuttgart' />"+
+"<route hosts='clientTrier' destination='*' gateway='Trier' />"+
+"<route hosts='clientUlm' destination='*' gateway='Ulm' />"+
+"<route hosts='clientWesel' destination='*' gateway='Wesel' />"+
+"<route hosts='clientWuerzburg' destination='*' gateway='Wuerzburg' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+                dumpTopology = true;
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=84,207");
+            gates:
+                pppg[];
+        }
+        clientAachen: StandardHost {
+            parameters:
+                @display("p=58,808;i=misc/cloud_s");
+        }
+        clientAugsburg: StandardHost {
+            parameters:
+                @display("p= 980.000000000000,  1294.00000000000;i=misc/cloud_s");
+        }
+        clientBayreuth: StandardHost {
+            parameters:
+                @display("p= 1118.00000000000,  974.000000000000;i=misc/cloud_s");
+        }
+        clientBerlin: StandardHost {
+            parameters:
+                @display("p= 1478.00000000000,  456.000000000000;i=misc/cloud_s");
+        }
+        clientBielefeld: StandardHost {
+            parameters:
+                @display("p= 500.000000000000,  552.000000000000;i=misc/cloud_s");
+        }
+        clientBraunschweig: StandardHost {
+            parameters:
+                @display("p= 910.000000000000,  504.000000000000;i=misc/cloud_s");
+        }
+        clientBremen: StandardHost {
+            parameters:
+                @display("p=620,373;i=misc/cloud_s");
+        }
+        clientBremerhaven: StandardHost {
+            parameters:
+                @display("p=643,252;i=misc/cloud_s");
+        }
+        clientChemnitz: StandardHost {
+            parameters:
+                @display("p= 1386.00000000000,  792.000000000000;i=misc/cloud_s");
+        }
+        clientDarmstadt: StandardHost {
+            parameters:
+                @display("p= 530.000000000000,  982.000000000000;i=misc/cloud_s");
+        }
+        clientDortmund: StandardHost {
+            parameters:
+                @display("p=311,668;i=misc/cloud_s");
+        }
+        clientDresden: StandardHost {
+            parameters:
+                @display("p=1609,745;i=misc/cloud_s");
+        }
+        clientDuesseldorf: StandardHost {
+            parameters:
+                @display("p= 154.000000000000,  710.000000000000;i=misc/cloud_s");
+        }
+        clientErfurt: StandardHost {
+            parameters:
+                @display("p= 1008.00000000000,  764.000000000000;i=misc/cloud_s");
+        }
+        clientEssen: StandardHost {
+            parameters:
+                @display("p=226,668;i=misc/cloud_s");
+        }
+        clientFlensburg: StandardHost {
+            parameters:
+                @display("p=620,41;i=misc/cloud_s");
+        }
+        clientFrankfurt: StandardHost {
+            parameters:
+                @display("p= 542.000000000000,  936.000000000000;i=misc/cloud_s");
+        }
+        clientFreiburg: StandardHost {
+            parameters:
+                @display("p=387,1381;i=misc/cloud_s");
+        }
+        clientFulda: StandardHost {
+            parameters:
+                @display("p= 738.000000000000,  848.000000000000;i=misc/cloud_s");
+        }
+        clientGiessen: StandardHost {
+            parameters:
+                @display("p= 534.000000000000,  846.000000000000;i=misc/cloud_s");
+        }
+        clientGreifswald: StandardHost {
+            parameters:
+                @display("p=1517,189;i=misc/cloud_s");
+        }
+        clientHamburg: StandardHost {
+            parameters:
+                @display("p= 798.000000000000,  246.000000000000;i=misc/cloud_s");
+        }
+        clientHannover: StandardHost {
+            parameters:
+                @display("p= 744.000000000000,  484.000000000000;i=misc/cloud_s");
+        }
+        clientKaiserslautern: StandardHost {
+            parameters:
+                @display("p= 350.000000000000,  1074.00000000000;i=misc/cloud_s");
+        }
+        clientKarlsruhe: StandardHost {
+            parameters:
+                @display("p= 482.000000000000,  1158.00000000000;i=misc/cloud_s");
+        }
+        clientKassel: StandardHost {
+            parameters:
+                @display("p= 702.000000000000,  696.000000000000;i=misc/cloud_s");
+        }
+        clientKempten: StandardHost {
+            parameters:
+                @display("p= 864.000000000000,  1416.00000000000;i=misc/cloud_s");
+        }
+        clientKiel: StandardHost {
+            parameters:
+                @display("p= 824.000000000000,  92.0000000000000;i=misc/cloud_s");
+        }
+        clientKoblenz: StandardHost {
+            parameters:
+                @display("p= 304.000000000000,  880.000000000000;i=misc/cloud_s");
+        }
+        clientKoeln: StandardHost {
+            parameters:
+                @display("p=204,778;i=misc/cloud_s");
+        }
+        clientKonstanz: StandardHost {
+            parameters:
+                @display("p= 636.000000000000,  1428.00000000000;i=misc/cloud_s");
+        }
+        clientLeipzig: StandardHost {
+            parameters:
+                @display("p= 1276.00000000000,  692.000000000000;i=misc/cloud_s");
+        }
+        clientMagdeburg: StandardHost {
+            parameters:
+                @display("p= 1128.00000000000,  532.000000000000;i=misc/cloud_s");
+        }
+        clientMannheim: StandardHost {
+            parameters:
+                @display("p= 498.000000000000,  1062.00000000000;i=misc/cloud_s");
+        }
+        clientMuenchen: StandardHost {
+            parameters:
+                @display("p= 1114.00000000000,  1330.00000000000;i=misc/cloud_s");
+        }
+        clientMuenster: StandardHost {
+            parameters:
+                @display("p=350,576;i=misc/cloud_s");
+        }
+        clientNorden: StandardHost {
+            parameters:
+                @display("p=265,276;i=misc/cloud_s");
+        }
+        clientNuernberg: StandardHost {
+            parameters:
+                @display("p= 1006.00000000000,  1046.00000000000;i=misc/cloud_s");
+        }
+        clientOldenburg: StandardHost {
+            parameters:
+                @display("p=461,389;i=misc/cloud_s");
+        }
+        clientOsnabrueck: StandardHost {
+            parameters:
+                @display("p= 406.000000000000,  504.000000000000;i=misc/cloud_s");
+        }
+        clientPassau: StandardHost {
+            parameters:
+                @display("p= 1492.00000000000,  1246.00000000000;i=misc/cloud_s");
+        }
+        clientRegensburg: StandardHost {
+            parameters:
+                @display("p= 1218.00000000000,  1160.00000000000;i=misc/cloud_s");
+        }
+        clientSaarbruecken: StandardHost {
+            parameters:
+                @display("p= 206.000000000000,  1114.00000000000;i=misc/cloud_s");
+        }
+        clientSchwerin: StandardHost {
+            parameters:
+                @display("p= 1090.00000000000,  250.000000000000;i=misc/cloud_s");
+        }
+        clientSiegen: StandardHost {
+            parameters:
+                @display("p= 406.000000000000,  778.000000000000;i=misc/cloud_s");
+        }
+        clientStuttgart: StandardHost {
+            parameters:
+                @display("p= 620.000000000000,  1212.00000000000;i=misc/cloud_s");
+        }
+        clientTrier: StandardHost {
+            parameters:
+                @display("p= 136.000000000000,  1010.00000000000;i=misc/cloud_s");
+        }
+        clientUlm: StandardHost {
+            parameters:
+                @display("p= 798.000000000000,  1280.00000000000;i=misc/cloud_s");
+        }
+        clientWesel: StandardHost {
+            parameters:
+                @display("p=74,647;i=misc/cloud_s");
+        }
+        clientWuerzburg: StandardHost {
+            parameters:
+                @display("p= 794.000000000000,  1004.00000000000;i=misc/cloud_s");
+        }
+        Aachen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=58,808");
+        }
+        Augsburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p= 980.000000000000,  1294.00000000000");
+        }
+        Bayreuth: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p= 1118.00000000000,  974.000000000000");
+        }
+        Berlin: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p= 1478.00000000000,  456.000000000000");
+        }
+        Bielefeld: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p= 500.000000000000,  552.000000000000");
+        }
+        Braunschweig: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p= 910.000000000000,  504.000000000000");
+        }
+        Bremen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=620,373");
+        }
+        Bremerhaven: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=643,252");
+        }
+        Chemnitz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p= 1386.00000000000,  792.000000000000");
+        }
+        Darmstadt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p= 530.000000000000,  982.000000000000");
+        }
+        Dortmund: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=311,668");
+        }
+        Dresden: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=1609,745");
+        }
+        Duesseldorf: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p= 154.000000000000,  710.000000000000");
+        }
+        Erfurt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p= 1008.00000000000,  764.000000000000");
+        }
+        Essen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=226,668");
+        }
+        Flensburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=620,41");
+        }
+        Frankfurt: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p= 542.000000000000,  936.000000000000");
+        }
+        Freiburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=382,1381");
+        }
+        Fulda: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p= 738.000000000000,  848.000000000000");
+        }
+        Giessen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p= 534.000000000000,  846.000000000000");
+        }
+        Greifswald: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=1517,190");
+        }
+        Hamburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p= 798.000000000000,  246.000000000000");
+        }
+        Hannover: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p= 744.000000000000,  484.000000000000");
+        }
+        Kaiserslautern: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p= 350.000000000000,  1074.00000000000");
+        }
+        Karlsruhe: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 25;
+                @display("p= 482.000000000000,  1158.00000000000");
+        }
+        Kassel: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 26;
+                @display("p= 702.000000000000,  696.000000000000");
+        }
+        Kempten: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 27;
+                @display("p= 864.000000000000,  1416.00000000000");
+        }
+        Kiel: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 28;
+                @display("p= 824.000000000000,  92.0000000000000");
+        }
+        Koblenz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 29;
+                @display("p= 304.000000000000,  880.000000000000");
+        }
+        Koeln: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 30;
+                @display("p=204,778");
+        }
+        Konstanz: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 31;
+                @display("p= 636.000000000000,  1428.00000000000");
+        }
+        Leipzig: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 32;
+                @display("p= 1276.00000000000,  692.000000000000");
+        }
+        Magdeburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 33;
+                @display("p= 1128.00000000000,  532.000000000000");
+        }
+        Mannheim: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 34;
+                @display("p= 498.000000000000,  1062.00000000000");
+        }
+        Muenchen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 35;
+                @display("p= 1114.00000000000,  1330.00000000000");
+        }
+        Muenster: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 36;
+                @display("p=350,576");
+        }
+        Norden: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 37;
+                @display("p=265,277");
+        }
+        Nuernberg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 38;
+                @display("p= 1006.00000000000,  1046.00000000000");
+        }
+        Oldenburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 39;
+                @display("p=461,389");
+        }
+        Osnabrueck: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 40;
+                @display("p= 406.000000000000,  504.000000000000");
+        }
+        Passau: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 41;
+                @display("p= 1492.00000000000,  1246.00000000000");
+        }
+        Regensburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 42;
+                @display("p= 1218.00000000000,  1160.00000000000");
+        }
+        Saarbruecken: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 43;
+                @display("p= 206.000000000000,  1114.00000000000");
+        }
+        Schwerin: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 44;
+                @display("p= 1090.00000000000,  250.000000000000");
+        }
+        Siegen: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 45;
+                @display("p= 406.000000000000,  778.000000000000");
+        }
+        Stuttgart: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 46;
+                @display("p= 620.000000000000,  1212.00000000000");
+        }
+        Trier: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 47;
+                @display("p= 136.000000000000,  1010.00000000000");
+        }
+        Ulm: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 48;
+                @display("p= 798.000000000000,  1280.00000000000");
+        }
+        Wesel: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 49;
+                @display("p=74,647");
+        }
+        Wuerzburg: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 50;
+                @display("p= 794.000000000000,  1004.00000000000");
+        }
+
+
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=58,24");
+        }
+        lifecycleController: LifecycleController {
+            parameters:
+                @display("p=58,89");
+        }
+
+    connections:
+
+        Aachen.ethg++ <--> C <--> clientAachen.ethg++;
+        Augsburg.ethg++ <--> C <--> clientAugsburg.ethg++;
+        Bayreuth.ethg++ <--> C <--> clientBayreuth.ethg++;
+        Berlin.ethg++ <--> C <--> clientBerlin.ethg++;
+        Bielefeld.ethg++ <--> C <--> clientBielefeld.ethg++;
+        Braunschweig.ethg++ <--> C <--> clientBraunschweig.ethg++;
+        Bremen.ethg++ <--> C <--> clientBremen.ethg++;
+        Bremerhaven.ethg++ <--> C <--> clientBremerhaven.ethg++;
+        Chemnitz.ethg++ <--> C <--> clientChemnitz.ethg++;
+        Darmstadt.ethg++ <--> C <--> clientDarmstadt.ethg++;
+        Dortmund.ethg++ <--> C <--> clientDortmund.ethg++;
+        Dresden.ethg++ <--> C <--> clientDresden.ethg++;
+        Duesseldorf.ethg++ <--> C <--> clientDuesseldorf.ethg++;
+        Erfurt.ethg++ <--> C <--> clientErfurt.ethg++;
+        Essen.ethg++ <--> C <--> clientEssen.ethg++;
+        Flensburg.ethg++ <--> C <--> clientFlensburg.ethg++;
+        Frankfurt.ethg++ <--> C <--> clientFrankfurt.ethg++;
+        Freiburg.ethg++ <--> C <--> clientFreiburg.ethg++;
+        Fulda.ethg++ <--> C <--> clientFulda.ethg++;
+        Giessen.ethg++ <--> C <--> clientGiessen.ethg++;
+        Greifswald.ethg++ <--> C <--> clientGreifswald.ethg++;
+        Hamburg.ethg++ <--> C <--> clientHamburg.ethg++;
+        Hannover.ethg++ <--> C <--> clientHannover.ethg++;
+        Kaiserslautern.ethg++ <--> C <--> clientKaiserslautern.ethg++;
+        Karlsruhe.ethg++ <--> C <--> clientKarlsruhe.ethg++;
+        Kassel.ethg++ <--> C <--> clientKassel.ethg++;
+        Kempten.ethg++ <--> C <--> clientKempten.ethg++;
+        Kiel.ethg++ <--> C <--> clientKiel.ethg++;
+        Koblenz.ethg++ <--> C <--> clientKoblenz.ethg++;
+        Koeln.ethg++ <--> C <--> clientKoeln.ethg++;
+        Konstanz.ethg++ <--> C <--> clientKonstanz.ethg++;
+        Leipzig.ethg++ <--> C <--> clientLeipzig.ethg++;
+        Magdeburg.ethg++ <--> C <--> clientMagdeburg.ethg++;
+        Mannheim.ethg++ <--> C <--> clientMannheim.ethg++;
+        Muenchen.ethg++ <--> C <--> clientMuenchen.ethg++;
+        Muenster.ethg++ <--> C <--> clientMuenster.ethg++;
+        Norden.ethg++ <--> C <--> clientNorden.ethg++;
+        Nuernberg.ethg++ <--> C <--> clientNuernberg.ethg++;
+        Oldenburg.ethg++ <--> C <--> clientOldenburg.ethg++;
+        Osnabrueck.ethg++ <--> C <--> clientOsnabrueck.ethg++;
+        Passau.ethg++ <--> C <--> clientPassau.ethg++;
+        Regensburg.ethg++ <--> C <--> clientRegensburg.ethg++;
+        Saarbruecken.ethg++ <--> C <--> clientSaarbruecken.ethg++;
+        Schwerin.ethg++ <--> C <--> clientSchwerin.ethg++;
+        Siegen.ethg++ <--> C <--> clientSiegen.ethg++;
+        Stuttgart.ethg++ <--> C <--> clientStuttgart.ethg++;
+        Trier.ethg++ <--> C <--> clientTrier.ethg++;
+        Ulm.ethg++ <--> C <--> clientUlm.ethg++;
+        Wesel.ethg++ <--> C <--> clientWesel.ethg++;
+        Wuerzburg.ethg++ <--> C <--> clientWuerzburg.ethg++;
+
+Aachen.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000406582s; thruputDisplayFormat = "u"; } <--> Koeln.pppg++;
+Aachen.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000679522s; thruputDisplayFormat = "u"; } <--> Wesel.pppg++;
+Aachen.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000831016s; thruputDisplayFormat = "u"; } <--> Trier.pppg++;
+Augsburg.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000432523s; thruputDisplayFormat = "u"; } <--> Ulm.pppg++;
+Augsburg.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00033099s; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+Augsburg.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.00120214s; thruputDisplayFormat = "u"; } <--> Wuerzburg.pppg++;
+Bayreuth.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000986767s; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+Bayreuth.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000773862s; thruputDisplayFormat = "u"; } <--> Chemnitz.pppg++;
+Bayreuth.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000419131s; thruputDisplayFormat = "u"; } <--> Nuernberg.pppg++;
+Berlin.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000931892s; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+Berlin.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000943127s; thruputDisplayFormat = "u"; } <--> Dresden.pppg++;
+Berlin.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.00102628s; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+Berlin.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00076268s; thruputDisplayFormat = "u"; } <--> Magdeburg.pppg++;
+Berlin.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00110515s; thruputDisplayFormat = "u"; } <--> Greifswald.pppg++;
+Bielefeld.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000649902s; thruputDisplayFormat = "u"; } <--> Muenster.pppg++;
+Bielefeld.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000989624s; thruputDisplayFormat = "u"; } <--> Siegen.pppg++;
+Bielefeld.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000531665s; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+Bielefeld.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000829933s; thruputDisplayFormat = "u"; } <--> Braunschweig.pppg++;
+Braunschweig.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000473791s; thruputDisplayFormat = "u"; } <--> Magdeburg.pppg++;
+Braunschweig.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000974238s; thruputDisplayFormat = "u"; } <--> Hamburg.pppg++;
+Braunschweig.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000331078s; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+Braunschweig.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000754938s; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+Bremen.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000255677s; thruputDisplayFormat = "u"; } <--> Oldenburg.pppg++;
+Bremen.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.00031436s; thruputDisplayFormat = "u"; } <--> Bremerhaven.pppg++;
+Bremen.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000661863s; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+Bremerhaven.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.00160393s; thruputDisplayFormat = "u"; } <--> Flensburg.pppg++;
+Chemnitz.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00039345s; thruputDisplayFormat = "u"; } <--> Dresden.pppg++;
+Chemnitz.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000739841s; thruputDisplayFormat = "u"; } <--> Erfurt.pppg++;
+Darmstadt.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000172255s; thruputDisplayFormat = "u"; } <--> Frankfurt.pppg++;
+Darmstadt.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000260058s; thruputDisplayFormat = "u"; } <--> Mannheim.pppg++;
+Darmstadt.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000515784s; thruputDisplayFormat = "u"; } <--> Kaiserslautern.pppg++;
+Dortmund.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000181393s; thruputDisplayFormat = "u"; } <--> Essen.pppg++;
+Dortmund.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000334704s; thruputDisplayFormat = "u"; } <--> Muenster.pppg++;
+Dortmund.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000491764s; thruputDisplayFormat = "u"; } <--> Siegen.pppg++;
+Dortmund.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000805281s; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+Dresden.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000547154s; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+Dresden.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00106807s; thruputDisplayFormat = "u"; } <--> Erfurt.pppg++;
+Duesseldorf.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000169251s; thruputDisplayFormat = "u"; } <--> Essen.pppg++;
+Duesseldorf.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000197063s; thruputDisplayFormat = "u"; } <--> Koeln.pppg++;
+Erfurt.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000724024s; thruputDisplayFormat = "u"; } <--> Leipzig.pppg++;
+Erfurt.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000960361s; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+Erfurt.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000944661s; thruputDisplayFormat = "u"; } <--> Wuerzburg.pppg++;
+Essen.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000212131s; thruputDisplayFormat = "u"; } <--> Wesel.pppg++;
+Flensburg.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.00044738s; thruputDisplayFormat = "u"; } <--> Kiel.pppg++;
+Frankfurt.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000602073s; thruputDisplayFormat = "u"; } <--> Koblenz.pppg++;
+Frankfurt.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000317373s; thruputDisplayFormat = "u"; } <--> Giessen.pppg++;
+Frankfurt.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000505994s; thruputDisplayFormat = "u"; } <--> Fulda.pppg++;
+Freiburg.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000663323s; thruputDisplayFormat = "u"; } <--> Karlsruhe.pppg++;
+Freiburg.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.00061202s; thruputDisplayFormat = "u"; } <--> Konstanz.pppg++;
+Fulda.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00052086s; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+Fulda.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000520233s; thruputDisplayFormat = "u"; } <--> Giessen.pppg++;
+Fulda.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000533394s; thruputDisplayFormat = "u"; } <--> Wuerzburg.pppg++;
+Giessen.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000422194s; thruputDisplayFormat = "u"; } <--> Siegen.pppg++;
+Giessen.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000694222s; thruputDisplayFormat = "u"; } <--> Kassel.pppg++;
+Greifswald.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.00084894s; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+Hamburg.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000540392s; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+Hamburg.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000474751s; thruputDisplayFormat = "u"; } <--> Kiel.pppg++;
+Hamburg.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000776131s; thruputDisplayFormat = "u"; } <--> Hannover.pppg++;
+Hannover.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00068304s; thruputDisplayFormat = "u"; } <--> Osnabrueck.pppg++;
+Kaiserslautern.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000716885s; thruputDisplayFormat = "u"; } <--> Koblenz.pppg++;
+Kaiserslautern.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000338737s; thruputDisplayFormat = "u"; } <--> Saarbruecken.pppg++;
+Kaiserslautern.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000447213s; thruputDisplayFormat = "u"; } <--> Karlsruhe.pppg++;
+Karlsruhe.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000334155s; thruputDisplayFormat = "u"; } <--> Mannheim.pppg++;
+Karlsruhe.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000710588s; thruputDisplayFormat = "u"; } <--> Saarbruecken.pppg++;
+Karlsruhe.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000394935s; thruputDisplayFormat = "u"; } <--> Stuttgart.pppg++;
+Kempten.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.000891967s; thruputDisplayFormat = "u"; } <--> Konstanz.pppg++;
+Kempten.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.00061667s; thruputDisplayFormat = "u"; } <--> Muenchen.pppg++;
+Kiel.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.000740606s; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+Koblenz.pppg++ <--> CTM {  datarate = 10Gbps; delay = 0.000560829s; thruputDisplayFormat = "u"; } <--> Koeln.pppg++;
+Koblenz.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.000508762s; thruputDisplayFormat = "u"; } <--> Siegen.pppg++;
+Koblenz.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000638887s; thruputDisplayFormat = "u"; } <--> Trier.pppg++;
+Konstanz.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.000854271s; thruputDisplayFormat = "u"; } <--> Stuttgart.pppg++;
+Leipzig.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000624456s; thruputDisplayFormat = "u"; } <--> Magdeburg.pppg++;
+Magdeburg.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.00150798s; thruputDisplayFormat = "u"; } <--> Schwerin.pppg++;
+Muenchen.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.000950041s; thruputDisplayFormat = "u"; } <--> Passau.pppg++;
+Muenchen.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.00083154s; thruputDisplayFormat = "u"; } <--> Nuernberg.pppg++;
+Muenchen.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.000620364s; thruputDisplayFormat = "u"; } <--> Regensburg.pppg++;
+Muenster.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000285234s; thruputDisplayFormat = "u"; } <--> Osnabrueck.pppg++;
+Norden.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.00132838s; thruputDisplayFormat = "u"; } <--> Wesel.pppg++;
+Norden.pppg++ <--> CTM {  datarate = 10Mbps; delay = 0.000556464s; thruputDisplayFormat = "u"; } <--> Oldenburg.pppg++;
+Nuernberg.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000537648s; thruputDisplayFormat = "u"; } <--> Wuerzburg.pppg++;
+Nuernberg.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000546458s; thruputDisplayFormat = "u"; } <--> Regensburg.pppg++;
+Oldenburg.pppg++ <--> CTM {  datarate = 1Mbps; delay = 0.00117614s; thruputDisplayFormat = "u"; } <--> Wesel.pppg++;
+Oldenburg.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000523594s; thruputDisplayFormat = "u"; } <--> Osnabrueck.pppg++;
+Passau.pppg++ <--> CTM {  datarate = 100Mbps; delay = 0.000588573s; thruputDisplayFormat = "u"; } <--> Regensburg.pppg++;
+Saarbruecken.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000472811s; thruputDisplayFormat = "u"; } <--> Trier.pppg++;
+Stuttgart.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000445253s; thruputDisplayFormat = "u"; } <--> Ulm.pppg++;
+Stuttgart.pppg++ <--> CTM {  datarate = 1Gbps; delay = 0.000721383s; thruputDisplayFormat = "u"; } <--> Wuerzburg.pppg++;
+
+
+Duesseldorf.pppg++ <--> C <--> springController.pppg++;
+
+
+
+
+
+}
+
diff --git a/examples/spring/Germany50_heterogeneous/Germany50_heterogeneous.ned.ini b/examples/spring/Germany50_heterogeneous/Germany50_heterogeneous.ned.ini
new file mode 100644
index 000000000..e9902e6d9
--- /dev/null
+++ b/examples/spring/Germany50_heterogeneous/Germany50_heterogeneous.ned.ini
@@ -0,0 +1,9 @@
+[General]
+
+network = Germany50_heterogeneous
+include ../streete_notraffic.ini
+
+#**.springNetworkController.onMode="${none,streete,lastoff,allon,locality}"
+**.springNetworkController.tmFile = "directed-germany50-DFN-aggregated-5min-over-1day-native/*.txt"
+**.springNetworkController.tmParser = "SndLib"
+**.springNetworkController.tmIndex = 0 # ${0,120..286}
\ No newline at end of file
diff --git a/examples/spring/Italian/ITALIAN_2020_Traffic.dat b/examples/spring/Italian/ITALIAN_2020_Traffic.dat
new file mode 100644
index 000000000..ff077de8a
--- /dev/null
+++ b/examples/spring/Italian/ITALIAN_2020_Traffic.dat
@@ -0,0 +1,324 @@
+set N := 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21;

+set T := 0 2 4 6 8 10 12 14 16 18 20 22;

+

+set Np[1]:=	2	6	;				

+set Np[2]:=	1	3	7	;				

+set Np[3]:=	2	4	7	;				

+set Np[4] :=	3	9	;				

+set Np[5]:=	6	7	8	;			

+set Np[6]:=	1	5	7	;			

+set Np[7]:=	2	3	5	6	8	9	;

+set Np[8]:=	5	7	10	11	;		

+set Np[9]:=	4	7	11	12	13	;	

+set Np[10]:= 8	15	;				

+set Np[11]:= 8	9	13	;			

+set Np[12]:= 9	13	14	;			

+set Np[13]:= 9	11	12	14	15	;	

+set Np[14]:= 12	13	15	19	20	;	

+set Np[15]:= 10	13	14	17	18	;	

+set Np[16]:= 17	21	;				

+set Np[17]:= 15	16	18	;			

+set Np[18]:= 15	17	19	21	;		

+set Np[19]:= 14	18	20	21	;		

+set Np[20]:= 14	19	;				

+set Np[21]:= 16	18	19	;

+

+param Lsd:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21:=

+1	0	204	295	646	204	247	293	443	481	583	585	744	701	881	759	785	808	860	951	1005	946

+2	204	0	166	554	354	430	379	556	536	693	664	797	769	924	839	913	913	946	1012	1044	1047

+3	295	166	0	389	352	450	314	489	427	612	562	672	654	791	730	839	820	838	888	907	948

+4	646	554	389	0	592	692	474	560	411	611	512	512	536	577	615	811	740	709	695	662	830

+5	204	354	352	592	0	104	132	242	311	381	395	562	512	701	564	581	605	662	760	825	744

+6	247	430	450	692	104	0	221	266	376	392	431	605	548	744	587	563	606	677	788	866	745

+7	293	379	314	474	132	221	0	179	189	314	296	451	409	588	471	536	535	576	659	712	671

+8	443	556	489	560	242	266	179	0	156	140	166	340	282	478	324	357	365	420	523	600	503

+9	481	536	427	411	311	376	189	156	0	210	136	265	232	401	304	431	395	413	478	525	520

+10	583	693	612	611	381	392	314	140	210	0	107	251	184	376	200	227	224	285	401	492	363

+11	585	664	562	512	395	431	296	166	136	107	0	175	118	312	176	303	259	282	366	435	386

+12	744	797	672	512	562	605	451	340	265	251	175	0	68	139	114	343	244	197	217	263	318

+13	701	769	654	536	512	548	409	282	232	184	118	68	0	197	81	289	204	187	250	318	304

+14	881	924	791	577	701	744	588	478	401	376	312	139	197	0	191	405	289	198	119	124	299

+15	759	839	730	615	564	587	471	324	304	200	176	114	81	191	0	231	130	109	201	296	223

+16	785	913	839	811	581	563	536	357	431	227	303	343	289	405	231	0	116	218	358	481	210

+17	808	913	820	740	605	606	535	365	395	224	259	244	204	289	130	116	0	103	244	365	139

+18	860	946	838	709	662	677	576	420	413	285	282	197	187	198	109	218	103	0	141	262	121

+19	951	1012	888	695	760	788	659	523	478	401	366	217	250	119	201	358	244	141	0	126	203

+20	1005	1044	907	662	825	866	712	600	525	492	435	263	318	124	296	481	365	262	126	0	326

+21	946	1047	948	830	744	745	671	503	520	363	386	318	304	299	223	210	139	121	203	326	0;

+

+param Lsd:=

+[*,*,0]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	48.18728786	107.8117236	24.57436583	51.79942435	10.94855605	157.7271182	19.21018492	429.1041405	16.47718582	26.63464939	14.07701942	14.07701942	14.07701942	60.88329753	33.13947909	42.85212734	41.40241961	203.6547507	143.0306692	16.81788845

+2   48.18728786	0	354.5732195	80.82063544	170.3589187	36.00781658	518.7359057	63.17881663	1411.245749	54.19047791	87.59653468	46.2967656	46.2967656	46.2967656	200.2341313	108.9897407	140.9328805	136.1650545	669.7835656	470.4019487	55.31098711

+3   107.8117236	354.5732195	0	180.8238728	381.152156	80.56201006	1160.59265	141.3529879	3157.447604	121.2429478	195.9839162	103.5819677	103.5819677	103.5819677	447.9933979	243.847959	315.3158733	304.6485883	1498.538803	1052.452776	123.7499166

+4   24.57436583	80.82063544	180.8238728	0	86.87897945	18.36312639	264.5429217	32.21968742	719.7016236	27.63584937	44.6721404	23.61024463	23.61024463	23.61024463	102.1146243	55.58216446	71.87240278	69.44092542	341.5736203	239.8937581	28.20728229

+5   51.79942435	170.3589187	381.152156	86.87897945	0	38.70697551	557.6205365	67.91472352	1517.03324	58.25261569	94.16280254	49.76718786	49.76718786	49.76718786	215.2437541	117.1596509	151.49726	146.3720361	719.9907834	505.6634486	59.45711867

+6   10.94855605	36.00781658	80.56201006	18.36312639	38.70697551	0	117.8611496	14.35475716	320.6468733	12.31253119	19.90266754	10.51901354	10.51901354	10.51901354	45.49487444	24.76338341	32.02113275	30.9378427	152.180445	106.879269	12.56712029

+7   157.7271182	518.7359057	1160.59265	264.5429217	557.6205365	117.8611496	0	206.7975418	4619.303864	177.3768206	286.7218636	151.5390416	151.5390416	151.5390416	655.4083845	356.7463218	461.3029302	445.696834	2192.342344	1539.724418	181.0444826

+8   19.21018492	63.17881663	141.3529879	32.21968742	67.91472352	14.35475716	206.7975418	0	562.6025662	21.60339683	34.92094502	18.45651557	18.45651557	18.45651557	79.82467703	43.44948981	56.18383635	54.28311061	267.0137027	187.5288862	22.05009532

+9   429.1041405	1411.245749	3157.447604	719.7016236	1517.03324	320.6468733	4619.303864	562.6025662	0	482.5620922	780.0404919	412.2691833	412.2691833	412.2691833	1783.06974	970.5453671	1254.996602	1212.539474	5964.371808	4188.893645	492.5401416

+10  16.47718582	54.19047791	121.2429478	27.63584937	58.25261569	12.31253119	177.3768206	21.60339683	482.5620922	0	29.95280381	15.83073968	15.83073968	15.83073968	68.46816114	37.26800759	48.19066113	46.56034828	229.0261345	160.8494826	18.91306718

+11  26.63464939	87.59653468	195.9839162	44.6721404	94.16280254	19.90266754	286.7218636	34.92094502	780.0404919	29.95280381	0	25.5896975	25.5896975	25.5896975	110.6757844	60.2421024	77.89809357	75.26276425	370.210718	260.0061455	30.57214495

+12  14.07701942	46.2967656	103.5819677	23.61024463	49.76718786	10.51901354	151.5390416	18.45651557	412.2691833	15.83073968	25.5896975	0	13.52473852	13.52473852	58.49467525	31.83932451	41.17091837	39.77808674	195.6648045	137.4191755	16.15807559

+13  14.07701942	46.2967656	103.5819677	23.61024463	49.76718786	10.51901354	151.5390416	18.45651557	412.2691833	15.83073968	25.5896975	13.52473852	0	13.52473852	58.49467525	31.83932451	41.17091837	39.77808674	195.6648045	137.4191755	16.15807559

+14  14.07701942	46.2967656	103.5819677	23.61024463	49.76718786	10.51901354	151.5390416	18.45651557	412.2691833	15.83073968	25.5896975	13.52473852	13.52473852	0	58.49467525	31.83932451	41.17091837	39.77808674	195.6648045	137.4191755	16.15807559

+15  60.88329753	200.2341313	447.9933979	102.1146243	215.2437541	45.49487444	655.4083845	79.82467703	1783.06974	68.46816114	110.6757844	58.49467525	58.49467525	58.49467525	0	137.705505	178.0647734	172.0407579	846.2529003	594.3397746	69.88389334

+16  33.13947909	108.9897407	243.847959	55.58216446	117.1596509	24.76338341	356.7463218	43.44948981	970.5453671	37.26800759	60.2421024	31.83932451	31.83932451	31.83932451	137.705505	0	96.92270415	93.64376326	460.6251867	323.5059751	38.03860691

+17  42.85212734	140.9328805	315.3158733	71.87240278	151.49726	32.02113275	461.3029302	56.18383635	1254.996602	48.19066113	77.89809357	41.17091837	41.17091837	41.17091837	178.0647734	96.92270415	0	121.0892439	595.6270194	418.3203725	49.18711071

+18  41.40241961	136.1650545	304.6485883	69.44092542	146.3720361	30.9378427	445.696834	54.28311061	1212.539474	46.56034828	75.26276425	39.77808674	39.77808674	39.77808674	172.0407579	93.64376326	121.0892439	0	575.4766758	404.1683966	47.52308751

+19  6812.462785	22404.95544	50127.67828	11425.99212	24084.43898	5090.593834	73336.12682	8931.885487	199514.4274	7661.161906	12383.93276	6545.190791	6545.190791	6545.190791	28308.03784	15408.39058	19924.342	19250.29209	91859.72497	66502.92872	7819.573544

+20  143.0306692	470.4019487	1052.452776	239.8937581	505.6634486	106.879269	1539.724418	187.5288862	4188.893645	160.8494826	260.0061455	137.4191755	137.4191755	137.4191755	594.3397746	323.5059751	418.3203725	404.1683966	1988.067722	0	164.175405

+21  16.81788845	55.31098711	123.7499166	28.20728229	59.45711867	12.56712029	181.0444826	22.05009532	492.5401416	18.91306718	30.57214495	16.15807559	16.15807559	16.15807559	69.88389334	38.03860691	49.18711071	47.52308751	233.7617615	164.175405	0

+

+[*,*,2]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	9.664696907	21.62328859	4.928764576	10.38916608	2.195900216	31.6345837	3.852896128	86.06339232	3.304751397	5.341985927	2.823361349	2.823361349	2.823361349	12.21107565	6.64662892	8.594648941	8.303887905	40.84607222	28.6869863	3.373084515

+2   9.664696907	0	71.11507725	16.20981342	34.16808433	7.221917835	104.0404125	12.67147708	283.0468995	10.8687284	17.56882355	9.28552378	9.28552378	9.28552378	40.16001472	21.85955791	28.2662427	27.30998235	134.3353287	94.34629881	11.09346365

+3   21.62328859	71.11507725	0	36.26699078	76.4458891	16.15794215	232.7745904	28.35050167	633.2743646	24.31712584	39.30756913	20.77494642	20.77494642	20.77494642	89.85192152	48.90743431	63.24141659	61.10192958	300.5548553	211.0854863	24.81993674

+4   4.928764576	16.20981342	36.26699078	0	17.42490689	3.683005596	53.05812529	6.462150646	144.347158	5.542791881	8.959680371	4.735395338	4.735395338	4.735395338	20.48064826	11.14785241	14.41510863	13.92743869	68.50780898	48.11435888	5.657401486

+5   10.38916608	34.16808433	76.4458891	17.42490689	0	7.763275402	111.8393193	13.62133558	304.2641973	11.68345221	18.88578891	9.981569994	9.981569994	9.981569994	43.17042392	23.49815826	30.38509046	29.35714849	144.4051535	101.4185314	11.92503368

+6   2.195900216	7.221917835	16.15794215	3.683005596	7.763275402	0	23.63885453	2.879065896	64.3106301	2.469466273	3.991784099	2.109748901	2.109748901	2.109748901	9.124692254	4.966674941	6.422327473	6.205057099	30.52211365	21.43627058	2.520528006

+7   31.6345837	104.0404125	232.7745904	53.05812529	111.8393193	23.63885453	0	41.47640699	926.4719753	35.57563178	57.50645101	30.39347038	30.39347038	30.39347038	131.4521665	71.55092612	92.52135161	89.39131055	439.7077572	308.8152598	36.31123745

+8   3.852896128	12.67147708	28.35050167	6.462150646	13.62133558	2.879065896	41.47640699	0	112.8385415	4.332891345	7.003929134	3.701736222	3.701736222	3.701736222	16.01005874	8.714459112	11.2685269	10.88730731	53.55367818	37.61178368	4.422483554

+9   86.06339232	283.0468995	633.2743646	144.347158	304.2641973	64.3106301	926.4719753	112.8385415	0	96.7852014	156.4490401	82.6868844	82.6868844	82.6868844	357.6218825	194.6577038	251.7087456	243.1933198	1196.245905	840.1466291	98.78645167

+10  3.304751397	10.8687284	24.31712584	5.542791881	11.68345221	2.469466273	35.57563178	4.332891345	96.7852014	0	6.007492499	3.175096744	3.175096744	3.175096744	13.73233595	7.474668397	9.665373468	9.338389315	45.93469092	32.26082161	3.793304625

+11  5.341985927	17.56882355	39.30756913	8.959680371	18.88578891	3.991784099	57.50645101	7.003929134	156.4490401	6.007492499	0	5.132404858	5.132404858	5.132404858	22.19771975	12.08247417	15.62365299	15.09509742	74.25141652	52.14820551	6.131710828

+12  2.823361349	9.28552378	20.77494642	4.735395338	9.981569994	2.109748901	30.39347038	3.701736222	82.6868844	3.175096744	5.132404858	0	2.712592976	2.712592976	11.73200095	6.385863053	8.257456792	7.978103126	39.24356641	27.56151548	3.240748963

+13  2.823361349	9.28552378	20.77494642	4.735395338	9.981569994	2.109748901	30.39347038	3.701736222	82.6868844	3.175096744	5.132404858	2.712592976	0	2.712592976	11.73200095	6.385863053	8.257456792	7.978103126	39.24356641	27.56151548	3.240748963

+14  2.823361349	9.28552378	20.77494642	4.735395338	9.981569994	2.109748901	30.39347038	3.701736222	82.6868844	3.175096744	5.132404858	2.712592976	2.712592976	0	11.73200095	6.385863053	8.257456792	7.978103126	39.24356641	27.56151548	3.240748963

+15  12.21107565	40.16001472	89.85192152	20.48064826	43.17042392	9.124692254	131.4521665	16.01005874	357.6218825	13.73233595	22.19771975	11.73200095	11.73200095	11.73200095	0	27.61894324	35.71361123	34.50540288	169.7289503	119.2039236	14.01628267

+16  6.64662892	21.85955791	48.90743431	11.14785241	23.49815826	4.966674941	71.55092612	8.714459112	194.6577038	7.474668397	12.08247417	6.385863053	6.385863053	6.385863053	27.61894324	0	19.43932935	18.78168765	92.3854198	64.88406664	7.629223866

+17  8.594648941	28.2662427	63.24141659	14.41510863	30.38509046	6.422327473	92.52135161	11.2685269	251.7087456	9.665373468	15.62365299	8.257456792	8.257456792	8.257456792	35.71361123	19.43932935	0	24.28629818	119.4621002	83.90054287	9.865226659

+18  8.303887905	27.30998235	61.10192958	13.92743869	29.35714849	6.205057099	89.39131055	10.88730731	243.1933198	9.338389315	15.09509742	7.978103126	7.978103126	7.978103126	34.50540288	18.78168765	24.28629818	0	115.4206409	81.06214784	9.531481378

+19  5276.654698	17353.96098	38826.84683	8850.105591	18654.82016	3942.96552	56803.16066	6918.272731	154535.7052	5934.022281	9592.087183	5069.636756	5069.636756	5069.636756	21926.24687	11934.70836	15432.5794	14910.48794	72775.59551	51510.44524	6056.72145

+20  28.6869863	94.34629881	211.0854863	48.11435888	101.4185314	21.43627058	308.8152598	37.61178368	840.1466291	32.26082161	52.14820551	27.56151548	27.56151548	27.56151548	119.2039236	64.88406664	83.90054287	81.06214784	398.7373605	0	32.92788617

+21  3.373084515	11.09346365	24.81993674	5.657401486	11.92503368	2.520528006	36.31123745	4.422483554	98.78645167	3.793304625	6.131710828	3.240748963	3.240748963	3.240748963	14.01628267	7.629223866	9.865226659	9.531481378	46.88449328	32.92788617	0

+

+[*,*,4]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	3.681249692	8.236235986	1.877349414	3.957197498	0.836410813	12.04950374	1.467554836	32.78124907	1.2587684	2.034744	1.075408592	1.075408592	1.075408592	4.651156565	2.531678013	3.273672115	3.16292224	15.55812792	10.92677406	1.284796249

+2   3.681249692	0	27.08748745	6.17426198	13.01450538	2.750803575	39.62863399	4.826521882	107.811587	4.139861133	6.691904248	3.536823957	3.536823957	3.536823957	15.29681099	8.326230154	10.76651428	10.40227801	51.16786302	35.93617956	4.225462011

+3   8.236235986	27.08748745	0	13.8139716	29.11797529	6.154504391	88.66303799	10.79860823	241.2120196	9.262309296	14.9721174	7.913105381	7.913105381	7.913105381	34.22428676	18.62867291	24.08843729	23.27351407	114.480307	80.40173312	9.453828234

+4   1.877349414	6.17426198	13.8139716	0	6.637086887	1.402844119	20.20965678	2.461410876	54.98133425	2.111230295	3.412711327	1.803695739	1.803695739	1.803695739	7.80100823	4.246178502	5.490665119	5.304913322	26.09438797	18.32659322	2.154884698

+5   3.957197498	13.01450538	29.11797529	6.637086887	0	2.957004804	42.59921069	5.188319704	115.8931825	4.450186618	7.193531806	3.801945557	3.801945557	3.801945557	16.44346546	8.950367372	11.57357608	11.18203653	55.0034245	38.62996855	4.542204169

+6   0.836410813	2.750803575	6.154504391	1.402844119	2.957004804	0	9.003958094	1.096626262	24.49569702	0.94061118	1.520456785	0.803596074	0.803596074	0.803596074	3.475563784	1.891789341	2.446242367	2.363484831	11.62576774	8.165001471	0.960060417

+7   12.04950374	39.62863399	88.66303799	20.20965678	42.59921069	9.003958094	0	15.79822026	352.8899775	13.55063535	21.90400869	11.57676796	11.57676796	11.57676796	50.06967649	27.25350078	35.24106347	34.04884163	167.4831669	117.6266665	13.83082501

+8   1.467554836	4.826521882	10.79860823	2.461410876	5.188319704	1.096626262	15.79822026	0	42.97981098	1.650383357	2.667772431	1.40997855	1.40997855	1.40997855	6.098176113	3.319307396	4.292143	4.146937774	20.39841117	14.32619858	1.684508721

+9   32.78124907	107.811587	241.2120196	54.98133425	115.8931825	24.49569702	352.8899775	42.97981098	0	36.86514914	59.59089935	31.49514885	31.49514885	31.49514885	136.2169407	74.14444748	95.87499237	92.63149606	455.6459361	320.0089511	37.62741846

+10  1.2587684	4.139861133	9.262309296	2.111230295	4.450186618	0.94061118	13.55063535	1.650383357	36.86514914	0	2.288233157	1.20938339	1.20938339	1.20938339	5.230599362	2.847075392	3.681507392	3.556960257	17.49636522	12.28803559	1.444856638

+11  2.034744	6.691904248	14.9721174	3.412711327	7.193531806	1.520456785	21.90400869	2.667772431	59.59089935	2.288233157	0	1.954915295	1.954915295	1.954915295	8.455034834	4.602172705	5.950995495	5.749670505	28.28210826	19.86307148	2.335547489

+12  1.075408592	3.536823957	7.913105381	1.803695739	3.801945557	0.803596074	11.57676796	1.40997855	31.49514885	1.20938339	1.954915295	0	1.033217301	1.033217301	4.468678667	2.432353195	3.14523679	3.038831942	14.94773899	10.49808611	1.234390094

+13  1.075408592	3.536823957	7.913105381	1.803695739	3.801945557	0.803596074	11.57676796	1.40997855	31.49514885	1.20938339	1.954915295	1.033217301	0	1.033217301	4.468678667	2.432353195	3.14523679	3.038831942	14.94773899	10.49808611	1.234390094

+14  1.075408592	3.536823957	7.913105381	1.803695739	3.801945557	0.803596074	11.57676796	1.40997855	31.49514885	1.20938339	1.954915295	1.033217301	1.033217301	0	4.468678667	2.432353195	3.14523679	3.038831942	14.94773899	10.49808611	1.234390094

+15  4.651156565	15.29681099	34.22428676	7.80100823	16.44346546	3.475563784	50.06967649	6.098176113	136.2169407	5.230599362	8.455034834	4.468678667	4.468678667	4.468678667	0	10.51996015	13.60319124	13.14298885	64.64917133	45.40436305	5.338753689

+16  2.531678013	8.326230154	18.62867291	4.246178502	8.950367372	1.891789341	27.25350078	3.319307396	74.14444748	2.847075392	4.602172705	2.432353195	2.432353195	2.432353195	10.51996015	0	7.40437345	7.153879996	35.18928751	24.71411702	2.905945036

+17  3.273672115	10.76651428	24.08843729	5.490665119	11.57357608	2.446242367	35.24106347	4.292143	95.87499237	3.681507392	5.950995495	3.14523679	3.14523679	3.14523679	13.60319124	7.40437345	0	9.250567147	45.50270163	31.95742718	3.757630782

+18  3.16292224	10.40227801	23.27351407	5.304913322	11.18203653	2.363484831	34.04884163	4.146937774	92.63149606	3.556960257	5.749670505	3.038831942	3.038831942	3.038831942	13.14298885	7.153879996	9.250567147	0	43.96332373	30.87629231	3.630508357

+19  4164.951661	13697.77117	30646.67852	6985.53612	14724.56104	3112.248524	44835.68319	5460.708186	121977.6125	4683.822872	7571.19458	4001.548943	4001.548943	4001.548943	17306.75278	9420.264588	12181.19261	11769.0971	57674.87068	40658.05454	4780.671374

+20  10.92677406	35.93617956	80.40173312	18.32659322	38.62996855	8.165001471	117.6266665	14.32619858	320.0089511	12.28803559	19.86307148	10.49808611	10.49808611	10.49808611	45.40436305	24.71411702	31.95742718	30.87629231	151.8776843	0	12.54211818

+21  1.284796249	4.225462011	9.453828234	2.154884698	4.542204169	0.960060417	13.83082501	1.684508721	37.62741846	1.444856638	2.335547489	1.234390094	1.234390094	1.234390094	5.338753689	2.905945036	3.757630782	3.630508357	17.85814166	12.54211818	0

+

+[*,*,6]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	3.02310211	6.763730927	1.541709868	3.249714936	0.686874161	9.895248414	1.205179896	26.92049481	1.03372108	1.670964862	0.883143024	0.883143024	0.883143024	3.819605407	2.079055154	2.688392776	2.597443178	12.77658765	8.973244547	1.055095573

+2   3.02310211	0	22.24468518	5.070404342	10.68772346	2.259004629	32.54367866	3.963618256	88.53662846	3.399721284	5.49550059	2.904497348	2.904497348	2.904497348	12.56198993	6.837635601	8.841636607	8.542519862	42.01988119	29.51137504	3.470018117

+3   6.763730927	22.24468518	0	11.34425812	23.91215481	5.054179089	72.81152861	8.867992679	198.087233	7.606359014	12.29534628	6.498370819	6.498370819	6.498370819	28.10554083	15.29816913	19.78181642	19.11258822	94.01308972	66.0272107	7.76363748

+4   1.541709868	5.070404342	11.34425812	0	5.450483681	1.152038403	16.59649879	2.021350638	45.15156577	1.733776651	2.802574038	1.481224272	1.481224272	1.481224272	6.406314816	3.487030836	4.509023483	4.356481087	21.42913574	15.05009637	1.769626356

+5   3.249714936	10.68772346	23.91215481	5.450483681	0	2.428340431	34.98316456	4.260732512	95.17336609	3.654565618	5.907445298	3.122219517	3.122219517	3.122219517	13.50364123	7.350187234	9.504408879	9.182870234	45.16970665	31.72355836	3.730131927

+6   0.686874161	2.259004629	5.054179089	1.152038403	2.428340431	0	7.394196806	0.900567319	20.11626474	0.772445197	1.248623837	0.659926164	0.659926164	0.659926164	2.854189498	1.553568171	2.008894011	1.940932177	9.547269519	6.705231985	0.788417227

+7   9.895248414	32.54367866	72.81152861	16.59649879	34.98316456	7.394196806	0	12.97375538	289.7989881	11.1280021	17.98792813	9.507030106	9.507030106	9.507030106	41.11803255	22.38101803	28.9405344	27.96146244	137.5399003	96.59693135	11.35809841

+8   1.205179896	3.963618256	8.867992679	2.021350638	4.260732512	0.900567319	12.97375538	0	35.2957197	1.355321651	2.190818103	1.157897314	1.157897314	1.157897314	5.00792139	2.725869211	3.524777629	3.405532736	16.75150696	11.76490724	1.383345954

+9   26.92049481	88.53662846	198.087233	45.15156577	95.17336609	20.11626474	289.7989881	35.2957197	0	30.27425996	48.93701559	25.8643284	25.8643284	25.8643284	111.8635668	60.88862599	78.73410282	76.07049091	374.1838523	262.7965545	30.90024792

+10  1.03372108	3.399721284	7.606359014	1.733776651	3.654565618	0.772445197	11.1280021	1.355321651	30.27425996	0	1.879134279	0.993165307	0.993165307	0.993165307	4.295453254	2.33806461	3.023313738	2.921033605	14.36829964	10.09113465	1.186539767

+11  1.670964862	5.49550059	12.29534628	2.802574038	5.907445298	1.248623837	17.98792813	2.190818103	48.93701559	1.879134279	0	1.60540823	1.60540823	1.60540823	6.943412099	3.779379064	4.887054274	4.721722918	23.22572721	16.3118773	1.917989578

+12  0.883143024	2.904497348	6.498370819	1.481224272	3.122219517	0.659926164	9.507030106	1.157897314	25.8643284	0.993165307	1.60540823	0	0.84849485	0.84849485	3.669751589	1.997487997	2.582919598	2.495538208	12.27532633	8.621199032	1.013701218

+13  0.883143024	2.904497348	6.498370819	1.481224272	3.122219517	0.659926164	9.507030106	1.157897314	25.8643284	0.993165307	1.60540823	0.84849485	0	0.84849485	3.669751589	1.997487997	2.582919598	2.495538208	12.27532633	8.621199032	1.013701218

+14  0.883143024	2.904497348	6.498370819	1.481224272	3.122219517	0.659926164	9.507030106	1.157897314	25.8643284	0.993165307	1.60540823	0.84849485	0.84849485	0	3.669751589	1.997487997	2.582919598	2.495538208	12.27532633	8.621199032	1.013701218

+15  3.819605407	12.56198993	28.10554083	6.406314816	13.50364123	2.854189498	41.11803255	5.00792139	111.8635668	4.295453254	6.943412099	3.669751589	3.669751589	3.669751589	0	8.639162344	11.17116186	10.79323617	53.0909508	37.28680129	4.384271347

+16  2.079055154	6.837635601	15.29816913	3.487030836	7.350187234	1.553568171	22.38101803	2.725869211	60.88862599	2.33806461	3.779379064	1.997487997	1.997487997	1.997487997	8.639162344	0	6.080591884	5.874882587	28.89801514	20.29563479	2.386409319

+17  2.688392776	8.841636607	19.78181642	4.509023483	9.504408879	2.008894011	28.9405344	3.524777629	78.73410282	3.023313738	4.887054274	2.582919598	2.582919598	2.582919598	11.17116186	6.080591884	0	7.596716171	37.36755853	26.24395888	3.085827504

+18  2.597443178	8.542519862	19.11258822	4.356481087	9.182870234	1.940932177	27.96146244	3.405532736	76.07049091	2.921033605	4.721722918	2.495538208	2.495538208	2.495538208	10.79323617	5.874882587	7.596716171	0	36.10339636	25.35611334	2.981432501

+19  3854.743308	12677.55212	28364.09365	6465.248772	13627.866	2880.446196	41496.29187	5053.991031	112892.6393	4334.968648	7007.287003	3703.510932	3703.510932	3703.510932	16017.73439	8718.637054	11273.92933	10892.52697	53401.7639	37629.81576	4424.60381

+20  8.973244547	29.51137504	66.0272107	15.05009637	31.72355836	6.705231985	96.59693135	11.76490724	262.7965545	10.09113465	16.3118773	8.621199032	8.621199032	8.621199032	37.28680129	20.29563479	26.24395888	25.35611334	124.7244241	0	10.29979141

+21  1.055095573	3.470018117	7.76363748	1.769626356	3.730131927	0.788417227	11.35809841	1.383345954	30.90024792	1.186539767	1.917989578	1.013701218	1.013701218	1.013701218	4.384271347	2.386409319	3.085827504	2.981432501	14.66539633	10.29979141	0

+

+[*,*,8]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	6.120536331	13.69376864	3.121327337	6.579333943	1.390637201	20.03380144	2.439992786	54.50291142	2.092859319	3.383015449	1.78800079	1.78800079	1.78800079	7.733127367	4.209230168	5.442887822	5.258752354	25.86732635	18.16712345	2.136133861

+2   6.120536331	0	45.03632324	10.26547991	21.63823693	4.573553719	65.8875421	8.024694058	179.2501978	6.883034999	11.12612469	5.880410549	5.880410549	5.880410549	25.43285439	13.84339516	17.9006716	17.29508342	85.07294827	59.7483765	7.025357125

+3   13.69376864	45.03632324	0	22.96744914	48.41226229	10.23263046	147.4133489	17.95403178	401.0450398	15.39974337	24.89301085	13.15652374	13.15652374	13.15652374	56.90214141	30.97249002	40.05002863	38.69511723	190.3377756	133.6779001	15.71816747

+4   3.121327337	10.26547991	22.96744914	0	11.03498399	2.332403155	33.60107271	4.092402295	91.41331937	3.510183445	5.674057837	2.998868923	2.998868923	2.998868923	12.97014826	7.059800874	9.128914947	8.82007944	43.38517161	30.47024489	3.58276433

+5   6.579333943	21.63823693	48.41226229	11.03498399	0	4.916388957	70.82649603	8.62622802	192.6868573	7.398989787	11.96014301	6.321208246	6.321208246	6.321208246	27.33931033	14.88110105	19.2425124	18.59152911	91.45004718	64.22713637	7.551980431

+6   1.390637201	4.573553719	10.23263046	2.332403155	4.916388957	0	14.97020231	1.823277811	40.72714869	1.563883295	2.527948868	1.336078609	1.336078609	1.336078609	5.778557878	3.145335515	4.067182759	3.929588044	19.32928754	13.57533238	1.596220076

+7   20.03380144	65.8875421	147.4133489	33.60107271	70.82649603	14.97020231	0	26.26650978	586.7235609	22.5296198	36.41814389	19.24781931	19.24781931	19.24781931	83.2470763	45.31234109	58.59265938	56.61044202	278.461635	195.5689905	22.99547002

+8   2.439992786	8.024694058	17.95403178	4.092402295	8.62622802	1.823277811	26.26650978	0	71.45929143	2.743967985	4.435504096	2.344265035	2.344265035	2.344265035	10.13897768	5.518762162	7.136222578	6.894800796	33.9149004	23.81909031	2.800705653

+9   54.50291142	179.2501978	401.0450398	91.41331937	192.6868573	40.72714869	586.7235609	71.45929143	0	61.29290418	99.07729575	52.36460956	52.36460956	52.36460956	226.4776377	123.274383	159.4041217	154.0114049	757.5681465	532.0547572	62.56027191

+10  2.092859319	6.883034999	15.39974337	3.510183445	7.398989787	1.563883295	22.5296198	2.743967985	61.29290418	0	3.804472758	2.010750587	2.010750587	2.010750587	8.69652322	4.733617611	6.120964789	5.913889657	29.08988738	20.43039038	2.402254204

+11  3.383015449	11.12612469	24.89301085	5.674057837	11.96014301	2.527948868	36.41814389	4.435504096	99.07729575	3.804472758	0	3.250290278	3.250290278	3.250290278	14.05754899	7.651685596	9.89427156	9.559543677	47.02252919	33.02483145	3.883138732

+12  1.78800079	5.880410549	13.15652374	2.998868923	6.321208246	1.336078609	19.24781931	2.344265035	52.36460956	2.010750587	3.250290278	0	1.717852512	1.717852512	7.429735123	4.04409028	5.229348089	5.052436771	24.85247869	17.45437632	2.052327347

+13  1.78800079	5.880410549	13.15652374	2.998868923	6.321208246	1.336078609	19.24781931	2.344265035	52.36460956	2.010750587	3.250290278	1.717852512	0	1.717852512	7.429735123	4.04409028	5.229348089	5.052436771	24.85247869	17.45437632	2.052327347

+14  1.78800079	5.880410549	13.15652374	2.998868923	6.321208246	1.336078609	19.24781931	2.344265035	52.36460956	2.010750587	3.250290278	1.717852512	1.717852512	0	7.429735123	4.04409028	5.229348089	5.052436771	24.85247869	17.45437632	2.052327347

+15  7.733127367	25.43285439	56.90214141	12.97014826	27.33931033	5.778557878	83.2470763	10.13897768	226.4776377	8.69652322	14.05754899	7.429735123	7.429735123	7.429735123	0	17.49074463	22.61700053	21.85185671	107.4873032	75.49041138	8.876343267

+16  4.209230168	13.84339516	30.97249002	7.059800874	14.88110105	3.145335515	45.31234109	5.518762162	123.274383	4.733617611	7.651685596	4.04409028	4.04409028	4.04409028	17.49074463	0	12.31069351	11.89421693	58.5065754	41.09029916	4.831495731

+17  5.442887822	17.9006716	40.05002863	9.128914947	19.2425124	4.067182759	58.59265938	7.136222578	159.4041217	6.120964789	9.89427156	5.229348089	5.229348089	5.229348089	22.61700053	12.31069351	0	15.38022059	75.65391153	53.13320487	6.247529411

+18  5.258752354	17.29508342	38.69511723	8.82007944	18.59152911	3.929588044	56.61044202	6.894800796	154.0114049	5.913889657	9.559543677	5.052436771	5.052436771	5.052436771	21.85185671	11.89421693	15.38022059	0	73.09450394	51.33568344	6.036172538

+19  4790.114485	15753.8184	35246.7713	8034.071095	16934.73031	3579.399702	51565.55777	6280.365178	140286.557	5386.86871	8707.637393	4602.184878	4602.184878	4602.184878	19904.51124	10834.2544	14009.60009	13535.64869	66221.08426	46760.86347	5498.254256

+20  18.16712345	59.7483765	133.6779001	30.47024489	64.22713637	13.57533238	195.5689905	23.81909031	532.0547572	20.43039038	33.02483145	17.45437632	17.45437632	17.45437632	75.49041138	41.09029916	53.13320487	51.33568344	252.5155755	0	20.85283434

+21  2.136133861	7.025357125	15.71816747	3.58276433	7.551980431	1.596220076	22.99547002	2.800705653	62.56027191	2.402254204	3.883138732	2.052327347	2.052327347	2.052327347	8.876343267	4.831495731	6.247529411	6.036172538	29.6913858	20.85283434	0

+

+[*,*,10]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	26.17637794	58.56566221	13.34932751	28.13856868	5.947492667	85.68078513	10.43538832	233.0986585	8.950764044	14.46851815	7.646941693	7.646941693	7.646941693	33.07312525	18.00208246	23.27820325	22.49069063	110.6296694	77.69735591	9.135841088

+2   26.17637794	0	192.6118488	43.90351881	92.54265266	19.56022548	281.7885738	34.32010091	766.619242	29.43744074	47.58433396	25.14940532	25.14940532	25.14940532	108.7715149	59.20558658	76.55779164	73.96780536	363.8409326	255.532522	30.04612559

+3   58.56566221	192.6118488	0	98.22744226	207.0501025	43.76302791	630.4590523	76.78600308	1715.193892	65.86179396	106.462706	56.26796726	56.26796726	56.26796726	243.3597121	132.4634903	171.2864085	165.4917083	814.0387186	571.7151319	67.2236337

+4   13.34932751	43.90351881	98.22744226	0	47.19454243	9.975247789	143.705442	17.50243171	390.9575023	15.01239165	24.26687375	12.82559601	12.82559601	12.82559601	55.47087453	30.193435	39.04264511	37.72181397	185.5501851	130.3154827	15.32280639

+5   28.13856868	92.54265266	207.0501025	47.19454243	0	21.02646704	302.911547	36.89274807	824.0852971	31.64408192	51.15127281	27.03461382	27.03461382	27.03461382	116.9250669	63.64365872	82.29659133	79.51245875	391.1145802	274.6873321	32.29839401

+6   5.947492667	19.56022548	43.76302791	9.975247789	21.02646704	0	64.02472795	7.797814845	174.1823231	6.688433492	10.81155987	5.714155873	5.714155873	5.714155873	24.71380069	13.45200596	17.39457252	16.80610591	82.66771221	58.05913271	6.826731797

+7   85.68078513	281.7885738	630.4590523	143.705442	302.911547	64.02472795	0	112.3369015	2509.305859	96.35492886	155.7535234	82.31928796	82.31928796	82.31928796	356.032023	193.792325	250.5897382	242.1121689	1190.927822	836.4116364	98.34728229

+8   10.43538832	34.32010091	76.78600308	17.50243171	36.89274807	7.797814845	112.3369015	0	305.6178934	11.73543284	18.96981332	10.02597881	10.02597881	10.02597881	43.36249264	23.60270348	30.5202762	29.48776083	145.0476237	101.8697507	11.97808913

+9   233.0986585	766.619242	1715.193892	390.9575023	824.0852971	174.1823231	2509.305859	305.6178934	0	262.1381752	423.7348818	223.9535453	223.9535453	223.9535453	968.6020832	527.2212542	681.741323	658.6776918	3239.975886	2275.497711	267.5584676

+10  8.950764044	29.43744074	65.86179396	15.01239165	31.64408192	6.688433492	96.35492886	11.73543284	262.1381752	0	16.27101146	8.599600502	8.599600502	8.599600502	37.19338736	20.24478852	26.17821038	25.29258915	124.4119543	87.3769211	10.27398753

+11  14.46851815	47.58433396	106.462706	24.26687375	51.15127281	10.81155987	155.7535234	18.96981332	423.7348818	16.27101146	0	13.90087766	13.90087766	13.90087766	60.12148206	32.72481417	42.3159308	40.88436286	201.1064765	141.2409669	16.60745097

+12  7.646941693	25.14940532	56.26796726	12.82559601	27.03461382	5.714155873	82.31928796	10.02597881	223.9535453	8.599600502	13.90087766	0	7.346930754	7.346930754	31.77557392	17.29581035	22.36493414	21.60831785	106.2893576	74.64907103	8.777416456

+13  7.646941693	25.14940532	56.26796726	12.82559601	27.03461382	5.714155873	82.31928796	10.02597881	223.9535453	8.599600502	13.90087766	7.346930754	0	7.346930754	31.77557392	17.29581035	22.36493414	21.60831785	106.2893576	74.64907103	8.777416456

+14  7.646941693	25.14940532	56.26796726	12.82559601	27.03461382	5.714155873	82.31928796	10.02597881	223.9535453	8.599600502	13.90087766	7.346930754	7.346930754	0	31.77557392	17.29581035	22.36493414	21.60831785	106.2893576	74.64907103	8.777416456

+15  33.07312525	108.7715149	243.3597121	55.47087453	116.9250669	24.71380069	356.032023	43.36249264	968.6020832	37.19338736	60.12148206	31.77557392	31.77557392	31.77557392	0	74.80461141	96.72863973	93.45626412	459.7028955	322.8582321	37.96244374

+16  18.00208246	59.20558658	132.4634903	30.193435	63.64365872	13.45200596	193.792325	23.60270348	527.2212542	20.24478852	32.72481417	17.29581035	17.29581035	17.29581035	74.80461141	0	52.65051112	50.86931944	250.2215732	175.735449	20.66339475

+17  23.27820325	76.55779164	171.2864085	39.04264511	82.29659133	17.39457252	250.5897382	30.5202762	681.741323	26.17821038	42.3159308	22.36493414	22.36493414	22.36493414	96.72863973	52.65051112	0	65.7782987	323.5574913	227.2406823	26.71950336

+18  22.49069063	73.96780536	165.4917083	37.72181397	79.51245875	16.80610591	242.1121689	29.48776083	658.6776918	25.29258915	40.88436286	21.60831785	21.60831785	21.60831785	93.45626412	50.86931944	65.7782987	0	312.6113885	219.5530226	25.81556993

+19  6234.849677	20505.29061	45877.46731	10457.20843	22042.37459	4658.974049	67118.12468	8174.571385	182598.0563	7011.589544	11333.92748	5990.239063	5990.239063	5990.239063	25907.86418	14101.94845	18235.0027	17618.10394	85124.14987	60864.2978	7156.569823

+20  77.69735591	255.532522	571.7151319	130.3154827	274.6873321	58.05913271	836.4116364	101.8697507	2275.497711	87.3769211	141.2409669	74.64907103	74.64907103	74.64907103	322.8582321	175.735449	227.2406823	219.5530226	1079.961425	0	89.18363415

+21  9.135841088	30.04612559	67.2236337	15.32280639	32.29839401	6.826731797	98.34728229	11.97808913	267.5584676	10.27398753	16.60745097	8.777416456	8.777416456	8.777416456	37.96244374	20.66339475	26.71950336	25.81556993	126.9844494	89.18363415	0

+

+[*,*,12]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	63.14433381	141.2758378	32.20210201	67.87765587	14.34692237	206.6846723	25.17291143	562.2954994	21.59160576	34.90188527	18.44644205	18.44644205	18.44644205	79.78110896	43.4257752	56.15317138	54.25348305	266.8679674	187.4265335	22.03806045

+2   63.14433381	0	464.6306263	105.9068773	223.2373083	47.1844275	679.7484285	82.78914346	1849.287989	71.01087815	114.7859752	60.66700475	60.66700475	60.66700475	262.3856081	142.8195043	184.6776037	178.429873	877.6803786	616.4119003	72.47918671

+3   141.2758378	464.6306263	0	236.9505215	499.4595057	105.5679762	1520.833667	185.2281099	4137.500457	158.8760337	256.8161517	135.733191	135.733191	135.733191	587.0478693	319.5369071	413.1880346	399.2096881	1963.676285	1379.127823	162.1611506

+4   32.20210201	105.9068773	236.9505215	0	113.8456951	24.062931	346.6554624	42.2204857	943.0927032	36.21385173	58.53810561	30.93872336	30.93872336	30.93872336	133.8103929	72.83453588	94.18116675	90.99497336	447.5960292	314.3553458	36.96265402

+5   67.87765587	223.2373083	499.4595057	113.8456951	0	50.72138922	730.702616	88.99504753	1987.911284	76.33387921	123.3903733	65.21462533	65.21462533	65.21462533	282.054128	153.5253059	198.5211035	191.8050407	943.4716165	662.6183588	77.9122527

+6   14.34692237	47.1844275	105.5679762	24.062931	50.72138922	0	154.4445455	18.81038793	420.1737451	16.13426724	26.08033652	13.78405243	13.78405243	13.78405243	59.61621137	32.44978952	41.96030085	40.54076404	199.416345	140.0539549	16.46787926

+7   206.6846723	679.7484285	1520.833667	346.6554624	730.702616	154.4445455	0	270.986262	6053.108156	232.4335248	375.7186152	198.5758538	198.5758538	198.5758538	858.8432273	467.4782465	604.4886008	584.0384657	2872.832295	2017.645669	237.2396073

+8   25.17291143	82.78914346	185.2281099	42.2204857	88.99504753	18.81038793	270.986262	0	737.231038	28.308962	45.7601975	24.18530762	24.18530762	24.18530762	104.6017794	56.93595158	73.62296314	71.13226349	349.8931591	245.736731	28.89431304

+9   562.2954994	1849.287989	4137.500457	943.0927032	1987.911284	420.1737451	6053.108156	737.231038	0	632.3464796	1022.160395	540.2350721	540.2350721	540.2350721	2336.523923	1271.796845	1644.540042	1588.904475	7815.677147	5489.10118	645.4216558

+10  21.59160576	71.01087815	158.8760337	36.21385173	76.33387921	16.13426724	232.4335248	28.308962	632.3464796	0	39.24997498	20.74450659	20.74450659	20.74450659	89.72026887	48.83577426	63.14875413	61.01240193	300.114477	210.7762	24.78357012

+11  34.90188527	114.7859752	256.8161517	58.53810561	123.3903733	26.08033652	375.7186152	45.7601975	1022.160395	39.24997498	0	33.53258656	33.53258656	33.53258656	145.028886	78.94089069	102.0771959	98.62387614	485.1219108	340.710498	40.0615559

+12  18.44644205	60.66700475	135.733191	30.93872336	65.21462533	13.78405243	198.5758538	24.18530762	540.2350721	20.74450659	33.53258656	0	17.72273647	17.72273647	76.65107261	41.72206042	53.9501252	52.12496696	256.3979896	180.0732657	21.17344561

+13  18.44644205	60.66700475	135.733191	30.93872336	65.21462533	13.78405243	198.5758538	24.18530762	540.2350721	20.74450659	33.53258656	17.72273647	0	17.72273647	76.65107261	41.72206042	53.9501252	52.12496696	256.3979896	180.0732657	21.17344561

+14  18.44644205	60.66700475	135.733191	30.93872336	65.21462533	13.78405243	198.5758538	24.18530762	540.2350721	20.74450659	33.53258656	17.72273647	17.72273647	0	76.65107261	41.72206042	53.9501252	52.12496696	256.3979896	180.0732657	21.17344561

+15  79.78110896	262.3856081	587.0478693	133.8103929	282.054128	59.61621137	858.8432273	104.6017794	2336.523923	89.72026887	145.028886	76.65107261	76.65107261	76.65107261	0	180.4484701	233.3350141	225.4411803	1108.924739	778.8192861	91.57543588

+16  43.4257752	142.8195043	319.5369071	72.83453588	153.5253059	32.44978952	467.4782465	56.93595158	1271.796845	48.83577426	78.94089069	41.72206042	41.72206042	41.72206042	180.4484701	0	127.0069319	122.7102273	603.6004898	423.9202949	49.84556299

+17  56.15317138	184.6776037	413.1880346	94.18116675	198.5211035	41.96030085	604.4886008	73.62296314	1644.540042	63.14875413	102.0771959	53.9501252	53.9501252	53.9501252	233.3350141	127.0069319	0	158.6746211	780.506084	548.1645143	64.4544957

+18  54.25348305	178.429873	399.2096881	90.99497336	191.8050407	40.54076404	584.0384657	71.13226349	1588.904475	61.01240193	98.62387614	52.12496696	52.12496696	52.12496696	225.4411803	122.7102273	158.6746211	0	754.1011943	529.6198497	62.27396965

+19  7112.759391	23392.57655	52337.33022	11929.6553	25146.09253	5314.989636	76568.81823	9325.607256	208309.1184	7998.869573	12929.82242	6833.70592	6833.70592	6833.70592	29555.86964	16087.59978	20802.61649	20098.85414	95155.08698	69434.40952	8164.264072

+20  187.4265335	616.4119003	1379.127823	314.3553458	662.6183588	140.0539549	2017.645669	245.736731	5489.10118	210.7762	340.710498	180.0732657	180.0732657	180.0732657	778.8192861	423.9202949	548.1645143	529.6198497	2605.152053	0	215.1344689

+21  22.03806045	72.47918671	162.1611506	36.96265402	77.9122527	16.46787926	237.2396073	28.89431304	645.4216558	24.78357012	40.0615559	21.17344561	21.17344561	21.17344561	91.57543588	49.84556299	64.4544957	62.27396965	306.3200143	215.1344689	0

+

+[*,*,14]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	103.6389789	231.8764439	52.85340379	111.4077942	23.54764546	339.2321544	41.31637282	922.8972402	35.43836539	57.28456591	30.27619905	30.27619905	30.27619905	130.9449664	71.27485127	92.16436367	89.04639969	438.0111719	307.6237152	36.17113277

+2   103.6389789	0	762.5995997	173.8252661	366.400044	77.44393823	1115.673075	135.8820622	3035.241761	116.5503611	188.3985552	99.57293153	99.57293153	99.57293153	430.6542626	234.4100682	303.1118886	292.8574701	1440.539361	1011.718647	118.9603002

+3   231.8764439	762.5995997	0	388.9075808	819.7643409	173.2690266	2496.148725	304.0154361	6790.891547	260.7636966	421.5130975	222.7792816	222.7792816	222.7792816	963.523377	524.456856	678.1667242	655.2240234	3222.987603	2263.566512	266.1555687

+4   52.85340379	173.8252661	388.9075808	0	186.8552708	39.49455871	568.9666197	69.2966061	1547.9008	59.43790028	96.07876317	50.77981673	50.77981673	50.77981673	219.6233875	119.5435358	154.5798232	149.3503147	734.6406659	515.9523443	60.66691166

+5   111.4077942	366.400044	819.7643409	186.8552708	0	83.24916379	1199.304331	146.0678306	3262.764578	125.2870182	202.5209789	107.0369544	107.0369544	107.0369544	462.9362615	251.9815316	325.8332652	314.8101718	1548.522711	1087.557442	127.8776072

+6   23.54764546	77.44393823	173.2690266	39.49455871	83.24916379	0	253.4902822	30.87354447	689.6323912	26.4812198	42.80573226	22.62380538	22.62380538	22.62380538	97.8482613	53.25993402	68.86956395	66.53967405	327.3026277	229.870964	27.02877818

+7   339.2321544	1115.673075	2496.148725	568.9666197	1199.304331	253.4902822	0	444.7705408	9934.98404	381.493821	616.6680571	325.9231269	325.9231269	325.9231269	1409.621889	767.2734071	992.1489005	958.5840342	4715.18801	3311.56771	389.3820581

+8   41.31637282	135.8820622	304.0154361	69.2966061	146.0678306	30.87354447	444.7705408	0	1210.019449	46.46358175	75.10634538	39.6954158	39.6954158	39.6954158	171.683205	93.4491431	120.8375837	116.7495912	574.2806607	403.328412	47.42432011

+9   922.8972402	3035.241761	6790.891547	1547.9008	3262.764578	689.6323912	9934.98404	1210.019449	0	1037.872118	1677.674833	886.6893967	886.6893967	886.6893967	3834.943517	2087.403864	2699.188359	2607.873541	12827.89366	9009.277749	1059.332443

+10  35.43836539	116.5503611	260.7636966	59.43790028	125.2870182	26.4812198	381.493821	46.46358175	1037.872118	0	64.4210982	34.04801907	34.04801907	34.04801907	147.2581385	80.15429847	103.646234	100.1398329	492.5787648	345.9475908	40.6773458

+11  57.28456591	188.3985552	421.5130975	96.07876317	202.5209789	42.80573226	616.6680571	75.10634538	1677.674833	64.4210982	0	55.03713195	55.03713195	55.03713195	238.0363329	129.5659137	167.5395989	161.8716551	796.2320046	559.2091324	65.75314833

+12  30.27619905	99.57293153	222.7792816	50.77981673	107.0369544	22.62380538	325.9231269	39.6954158	886.6893967	34.04801907	55.03713195	0	29.08837897	29.08837897	125.8076287	68.47853924	88.54849756	85.55286003	420.8267669	295.5547753	34.75203793

+13  30.27619905	99.57293153	222.7792816	50.77981673	107.0369544	22.62380538	325.9231269	39.6954158	886.6893967	34.04801907	55.03713195	29.08837897	0	29.08837897	125.8076287	68.47853924	88.54849756	85.55286003	420.8267669	295.5547753	34.75203793

+14  30.27619905	99.57293153	222.7792816	50.77981673	107.0369544	22.62380538	325.9231269	39.6954158	886.6893967	34.04801907	55.03713195	29.08837897	29.08837897	0	125.8076287	68.47853924	88.54849756	85.55286003	420.8267669	295.5547753	34.75203793

+15  130.9449664	430.6542626	963.523377	219.6233875	462.9362615	97.8482613	1409.621889	171.683205	3834.943517	147.2581385	238.0363329	125.8076287	125.8076287	125.8076287	0	296.1705994	382.973438	370.0172656	1820.081403	1278.278362	150.3030295

+16  71.27485127	234.4100682	524.456856	119.5435358	251.9815316	53.25993402	767.2734071	93.4491431	2087.403864	80.15429847	129.5659137	68.47853924	68.47853924	68.47853924	296.1705994	0	208.456847	201.4046534	990.6912413	695.7816143	81.81166767

+17  92.16436367	303.1118886	678.1667242	154.5798232	325.8332652	68.86956395	992.1489005	120.8375837	2699.188359	103.646234	167.5395989	88.54849756	88.54849756	88.54849756	382.973438	208.456847	0	260.4331175	1281.046908	899.7040133	105.7893515

+18  89.04639969	292.8574701	655.2240234	149.3503147	314.8101718	66.53967405	958.5840342	116.7495912	2607.873541	100.1398329	161.8716551	85.55286003	85.55286003	85.55286003	370.0172656	201.4046534	260.4331175	0	1237.708486	869.2666012	102.2104477

+19  7674.699391	25240.69536	56472.21484	12872.15175	27132.747	5734.897736	82618.09944	10062.3722	224766.4762	8630.816265	13951.33657	7373.59944	7373.59944	7373.59944	31890.91634	17358.59256	22446.11681	21686.75407	100587.0024	74920.04033	8809.277674

+20  307.6237152	1011.718647	2263.566512	515.9523443	1087.557442	229.870964	3311.56771	403.328412	9009.277749	345.9475908	559.2091324	295.5547753	295.5547753	295.5547753	1278.278362	695.7816143	899.7040133	869.2666012	4275.84365	0	353.1008301

+21  36.17113277	118.9603002	266.1555687	60.66691166	127.8776072	27.02877818	389.3820581	47.42432011	1059.332443	40.6773458	65.75314833	34.75203793	34.75203793	34.75203793	150.3030295	81.81166767	105.7893515	102.2104477	502.7639313	353.1008301	0

+

+[*,*,16]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	131.1966099	293.5324495	66.90713733	141.0311551	29.80897039	429.4340708	52.30240689	1168.295852	44.86143579	72.51654659	38.3266481	38.3266481	38.3266481	165.7632664	90.2268524	116.6708915	112.7238601	554.4784541	389.4209395	45.7890462

+2   131.1966099	0	965.3750277	220.0454487	463.8259091	98.03630116	1412.33083	172.0131372	3842.313319	147.5411318	238.4937791	126.0493994	126.0493994	126.0493994	545.1653408	296.7397652	383.7094171	370.7283461	1823.579144	1280.734893	150.5918743

+3   293.5324495	965.3750277	0	492.3182057	1037.739888	219.341305	3159.875308	384.8532181	8596.591341	330.1008301	533.5935376	282.0163494	282.0163494	282.0163494	1219.724489	663.9100677	858.4914291	829.4482583	4079.980829	2865.449425	336.9264022

+4   66.90713733	220.0454487	492.3182057	0	236.5401349	49.99617194	720.254989	87.72259134	1959.488017	75.24245312	121.6261308	64.28218295	64.28218295	64.28218295	278.0213023	151.3301925	195.6826376	189.0626015	929.9818064	653.1442043	76.79825894

+5   141.0311551	463.8259091	1037.739888	236.5401349	0	105.3851377	1518.199659	184.907304	4130.334512	158.6008683	256.3713589	135.4981079	135.4981079	135.4981079	586.0311315	318.9834851	412.4724135	398.5182768	1960.275295	1376.739243	161.8802956

+6   29.80897039	98.03630116	219.341305	49.99617194	105.3851377	0	320.8934129	39.08282782	873.0058199	33.52258289	54.18778738	28.639481	28.639481	28.639481	123.8661389	67.42176405	87.18199857	84.23259035	414.3324799	290.993712	34.21573719

+7   429.4340708	1412.33083	3159.875308	720.254989	1518.199659	320.8934129	0	563.035141	12576.69883	482.9331253	780.6402507	412.5861695	412.5861695	412.5861695	1784.440709	971.2916017	1255.961546	1213.471773	5968.957705	4192.114409	492.9188467

+8   52.30240689	172.0131372	384.8532181	87.72259134	184.907304	39.08282782	563.035141	0	1531.763929	58.81825999	95.07714178	50.25043699	50.25043699	50.25043699	217.333813	118.2972941	152.9683281	147.7933372	726.9820348	510.5735396	60.03445892

+9   1168.295852	3842.313319	8596.591341	1959.488017	4130.334512	873.0058199	12576.69883	1531.763929	0	1313.842579	2123.768999	1122.460333	1122.460333	1122.460333	4854.655977	2642.445083	3416.903232	3301.30778	16238.83385	11404.847	1341.009209

+10  44.86143579	147.5411318	330.1008301	75.24245312	158.6008683	33.52258289	482.9331253	58.81825999	1313.842579	0	81.55068464	43.10139602	43.10139602	43.10139602	186.4141151	101.4673469	131.2057941	126.76704	623.555584	437.9351434	51.49346242

+11  72.51654659	238.4937791	533.5935376	121.6261308	256.3713589	54.18778738	780.6402507	95.07714178	2123.768999	81.55068464	0	69.67151937	69.67151937	69.67151937	301.3302545	164.0175232	212.0884209	204.9133694	1007.950298	707.9029833	83.23692724

+12  38.3266481	126.0493994	282.0163494	64.28218295	135.4981079	28.639481	412.5861695	50.25043699	1122.460333	43.10139602	69.67151937	0	36.82298635	36.82298635	159.2599092	86.68700029	112.0935656	108.3013873	532.7247115	374.1428654	43.99261368

+13  38.3266481	126.0493994	282.0163494	64.28218295	135.4981079	28.639481	412.5861695	50.25043699	1122.460333	43.10139602	69.67151937	36.82298635	0	36.82298635	159.2599092	86.68700029	112.0935656	108.3013873	532.7247115	374.1428654	43.99261368

+14  38.3266481	126.0493994	282.0163494	64.28218295	135.4981079	28.639481	412.5861695	50.25043699	1122.460333	43.10139602	69.67151937	36.82298635	36.82298635	0	159.2599092	86.68700029	112.0935656	108.3013873	532.7247115	374.1428654	43.99261368

+15  165.7632664	545.1653408	1219.724489	278.0213023	586.0311315	123.8661389	1784.440709	217.333813	4854.655977	186.4141151	301.3302545	159.2599092	159.2599092	159.2599092	0	374.9224373	484.8061728	468.4049508	2304.041513	1618.172904	190.2686434

+16  90.2268524	296.7397652	663.9100677	151.3301925	318.9834851	67.42176405	971.2916017	118.2972941	2642.445083	101.4673469	164.0175232	86.68700029	86.68700029	86.68700029	374.9224373	0	263.8855758	254.9582021	1254.116295	880.790123	103.565411

+17  116.6708915	383.7094171	858.4914291	195.6826376	412.4724135	87.18199857	1255.961546	152.9683281	3416.903232	131.2057941	212.0884209	112.0935656	112.0935656	112.0935656	484.8061728	263.8855758	0	329.6823499	1621.677608	1138.93554	133.918767

+18  112.7238601	370.7283461	829.4482583	189.0626015	398.5182768	84.23259035	1213.471773	147.7933372	3301.30778	126.76704	204.9133694	108.3013873	108.3013873	108.3013873	468.4049508	254.9582021	329.6823499	0	1566.815488	1100.404812	129.3882318

+19  7973.538512	26223.52307	58671.14226	13373.3704	28189.24783	5958.204436	85835.10104	10454.18304	233518.4823	8966.884873	14494.57676	7660.714265	7660.714265	7660.714265	33132.6918	18034.50522	23320.1286	22531.19763	103121.8962	77837.29322	9152.295251

+20  389.4209395	1280.734893	2865.449425	653.1442043	1376.739243	290.993712	4192.114409	510.5735396	11404.847	437.9351434	707.9029833	374.1428654	374.1428654	374.1428654	1618.172904	880.790123	1138.93554	1100.404812	5412.791567	0	446.9904309

+21  45.7890462	150.5918743	336.9264022	76.79825894	161.8802956	34.21573719	492.9188467	60.03445892	1341.009209	51.49346242	83.23692724	43.99261368	43.99261368	43.99261368	190.2686434	103.565411	133.918767	129.3882318	636.4489888	446.9904309	0

+

+[*,*,18]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	93.02856145	208.1372495	47.4423443	100.002016	21.1368696	304.5020286	37.08645886	828.4122779	31.81023382	51.41985008	27.17656303	27.17656303	27.17656303	117.5389991	63.97782909	82.72870167	79.92995059	393.1681847	276.1296183	32.46798147

+2   93.02856145	0	684.5256915	156.0292721	328.8885066	69.51533333	1001.451985	121.9706418	2724.497844	104.6180939	169.1105678	89.37879044	89.37879044	89.37879044	386.5644658	210.4114848	272.0797063	262.8751213	1293.058903	908.1402698	106.7813067

+3   208.1372495	684.5256915	0	349.0917524	735.8379844	155.5299797	2240.596419	272.8907499	6095.649321	234.0670646	378.3591607	199.9714423	199.9714423	199.9714423	864.8791662	470.7636775	608.7369388	588.1430804	2893.022523	2031.825656	238.9069241

+4   47.4423443	156.0292721	349.0917524	0	167.7252827	35.45115959	510.7165922	62.20211397	1389.428824	53.35272901	86.24235027	45.58104827	45.58104827	45.58104827	197.1386443	107.3048315	138.7541515	134.0600329	659.4291553	463.1298462	54.45591588

+5   100.002016	328.8885066	735.8379844	167.7252827	0	74.72622781	1076.521187	131.1136051	2928.727186	112.4603039	181.787157	96.07865683	96.07865683	96.07865683	415.5414777	226.1840056	292.4748993	282.5803352	1389.987065	976.2147922	114.785672

+6   21.1368696	69.51533333	155.5299797	35.45115959	74.72622781	0	227.5382924	27.71275304	619.0287664	23.77010859	38.4233397	20.307611	20.307611	20.307611	87.8306896	47.80725452	61.81879181	59.72743286	293.7938305	206.3370878	24.26160869

+7   304.5020286	1001.451985	2240.596419	510.7165922	1076.521187	227.5382924	0	399.2355387	8917.853908	342.4370033	553.5344215	292.5555612	292.5555612	292.5555612	1265.306721	688.7210009	890.5740476	860.4455066	4232.453485	2972.533919	349.5176534

+8   37.08645886	121.9706418	272.8907499	62.20211397	131.1136051	27.71275304	399.2355387	0	1086.139306	41.70670355	67.41706005	35.63145321	35.63145321	35.63145321	154.1065124	83.88194713	108.4663965	104.7969271	515.4865889	362.0361986	42.56908282

+9   828.4122779	2724.497844	6095.649321	1389.428824	2928.727186	619.0287664	8917.853908	1086.139306	0	931.6161843	1505.916769	795.9113442	795.9113442	795.9113442	3442.327224	1873.6983	2422.849131	2340.883	11514.59138	8086.920166	950.8794303

+10  31.81023382	104.6180939	234.0670646	53.35272901	112.4603039	23.77010859	342.4370033	41.70670355	931.6161843	0	57.82575392	30.56222926	30.56222926	30.56222926	132.1820509	71.94821058	93.03507376	89.88765324	442.1492219	310.5299477	36.51285455

+11  51.41985008	169.1105678	378.3591607	86.24235027	181.787157	38.4233397	553.5344215	67.41706005	1505.916769	57.82575392	0	49.40250535	49.40250535	49.40250535	213.6664974	116.301132	150.387123	145.2994555	714.7148566	501.9580632	59.02143058

+12  27.17656303	89.37879044	199.9714423	45.58104827	96.07865683	20.307611	292.5555612	35.63145321	795.9113442	30.56222926	49.40250535	0	26.11035035	26.11035035	112.927615	61.46779968	79.483023	76.79407477	377.7430957	265.29628	31.19417163

+13  27.17656303	89.37879044	199.9714423	45.58104827	96.07865683	20.307611	292.5555612	35.63145321	795.9113442	30.56222926	49.40250535	26.11035035	0	26.11035035	112.927615	61.46779968	79.483023	76.79407477	377.7430957	265.29628	31.19417163

+14  27.17656303	89.37879044	199.9714423	45.58104827	96.07865683	20.307611	292.5555612	35.63145321	795.9113442	30.56222926	49.40250535	26.11035035	26.11035035	0	112.927615	61.46779968	79.483023	76.79407477	377.7430957	265.29628	31.19417163

+15  117.5389991	386.5644658	864.8791662	197.1386443	415.5414777	87.8306896	1265.306721	154.1065124	3442.327224	132.1820509	213.6664974	112.927615	112.927615	112.927615	0	265.8490569	343.7651391	332.135402	1633.743949	1147.409964	134.9152101

+16  63.97782909	210.4114848	470.7636775	107.3048315	226.1840056	47.80725452	688.7210009	83.88194713	1873.6983	71.94821058	116.301132	61.46779968	61.46779968	61.46779968	265.8490569	0	187.115319	180.7851193	889.2656216	624.5484404	73.43590058

+17  82.72870167	272.0797063	608.7369388	138.7541515	292.4748993	61.81879181	890.5740476	108.4663965	2422.849131	93.03507376	150.387123	79.483023	79.483023	79.483023	343.7651391	187.115319	0	233.7703297	1149.895071	807.593542	94.95878176

+18  79.92995059	262.8751213	588.1430804	134.0600329	282.5803352	59.72743286	860.4455066	104.7969271	2340.883	89.88765324	145.2994555	76.79407477	76.79407477	76.79407477	332.135402	180.7851193	233.7703297	0	1110.993577	780.2722707	91.74628129

+19  7543.881109	24810.45774	55509.62363	12652.74084	26670.25861	5637.144139	81209.84131	9890.855088	220935.2429	8483.700594	13713.53053	7247.913525	7247.913525	7247.913525	31347.32308	17062.70849	22063.51388	21317.09478	99391.981	73642.99865	8659.120057

+20  276.1296183	908.1402698	2031.825656	463.1298462	976.2147922	206.3370878	2972.533919	362.0361986	8086.920166	310.5299477	501.9580632	265.29628	265.29628	265.29628	1147.409964	624.5484404	807.593542	780.2722707	3838.088602	0	316.9508481

+21  32.46798147	106.7813067	238.9069241	54.45591588	114.785672	24.26160869	349.5176534	42.56908282	950.8794303	36.51285455	59.02143058	31.19417163	31.19417163	31.19417163	134.9152101	73.43590058	94.95878176	91.74628129	451.2916448	316.9508481	0

+

+[*,*,20]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	116.529111	260.7161529	59.42706325	125.2641752	26.4763916	381.4242651	46.45511027	1037.682888	39.84602374	64.40935262	34.04181126	34.04181126	34.04181126	147.2312896	80.13968432	103.6273367	100.1215749	492.4889553	345.8845158	40.6699293

+2   116.529111	0	857.4481755	195.4448407	411.9711699	87.0760535	1254.43528	152.7824383	3412.750952	131.0463505	211.8306874	111.9573476	111.9573476	111.9573476	484.217028	263.5648975	340.8115293	329.2817142	1619.706917	1137.551486	133.7560266

+3   260.7161529	857.4481755	0	437.2780889	921.7228002	194.8194188	2806.608043	341.8274559	7635.510914	293.1962671	473.9389275	250.487528	250.487528	250.487528	1083.361914	589.6863498	762.5139334	736.7177266	3623.847746	2545.098341	299.258755

+4   59.42706325	195.4448407	437.2780889	0	210.0954565	44.40670743	639.73203	77.91539426	1740.42147	66.83050866	108.0285909	57.09557312	57.09557312	57.09557312	246.9391185	134.4118024	173.8057395	167.9258092	826.0118402	580.1240867	68.21237873

+5   125.2641752	411.9711699	921.7228002	210.0954565	0	93.6033059	1348.468201	164.2350651	3668.571995	140.8696323	227.7095922	120.3497108	120.3497108	120.3497108	520.5141112	283.3218174	366.3588846	353.9647904	1741.120732	1222.822756	143.7824266

+6   26.4763916	87.0760535	194.8194188	44.40670743	93.6033059	0	285.0182193	34.71345171	775.4056465	29.77483021	48.12970927	25.43764861	25.43764861	25.43764861	110.018171	59.88415581	77.4352386	74.81556788	368.0109996	258.4612407	30.39049135

+7   381.4242651	1254.43528	2806.608043	639.73203	1348.468201	285.0182193	0	500.0890229	11170.65095	428.9422404	693.3663494	366.459923	366.459923	366.459923	1584.944075	862.7032892	1115.547746	1077.808239	5301.641069	3723.445033	437.8115795

+8   46.45511027	152.7824383	341.8274559	77.91539426	164.2350651	34.71345171	500.0890229	0	1360.516016	52.242505	84.44772177	44.63254619	44.63254619	44.63254619	193.0363601	105.071911	135.8667979	131.2703599	645.7070066	453.4925158	53.32273551

+9   1037.682888	3412.750952	7635.510914	1740.42147	3668.571995	775.4056465	11170.65095	1360.516016	0	1166.957804	1886.336192	996.9716818	996.9716818	996.9716818	4311.915878	2347.025405	3034.900798	2932.228669	14423.36715	10129.80963	1191.087263

+10  39.84602374	131.0463505	293.1962671	66.83050866	140.8696323	29.77483021	428.9422404	52.242505	1166.957804	0	72.43349346	38.28275263	38.28275263	38.28275263	165.5734179	90.12351568	116.5372684	112.5947575	553.8434106	388.9749361	45.73660405

+11  64.40935262	211.8306874	473.9389275	108.0285909	227.7095922	48.12970927	693.3663494	84.44772177	1886.336192	72.43349346	0	61.88239332	61.88239332	61.88239332	267.64218	145.6807168	188.3773915	182.0044954	895.2636218	628.760952	73.93121777

+12  34.04181126	111.9573476	250.487528	57.09557312	120.3497108	25.43764861	366.459923	44.63254619	996.9716818	38.28275263	61.88239332	0	32.70625566	32.70625566	141.4549938	76.99558006	99.56174605	96.19352512	473.1672343	332.3144976	39.07433407

+13  34.04181126	111.9573476	250.487528	57.09557312	120.3497108	25.43764861	366.459923	44.63254619	996.9716818	38.28275263	61.88239332	32.70625566	0	32.70625566	141.4549938	76.99558006	99.56174605	96.19352512	473.1672343	332.3144976	39.07433407

+14  34.04181126	111.9573476	250.487528	57.09557312	120.3497108	25.43764861	366.459923	44.63254619	996.9716818	38.28275263	61.88239332	32.70625566	32.70625566	0	141.4549938	76.99558006	99.56174605	96.19352512	473.1672343	332.3144976	39.07433407

+15  147.2312896	484.217028	1083.361914	246.9391185	520.5141112	110.018171	1584.944075	193.0363601	4311.915878	165.5734179	267.64218	141.4549938	141.4549938	141.4549938	0	333.0069151	430.6058852	416.0382846	2046.454626	1437.264653	168.9970182

+16  80.13968432	263.5648975	589.6863498	134.4118024	283.3218174	59.88415581	862.7032892	105.071911	2347.025405	90.12351568	145.6807168	76.99558006	76.99558006	76.99558006	333.0069151	0	234.3837359	226.4544233	1113.90879	782.3196812	91.98702072

+17  103.6273367	340.8115293	762.5139334	173.8057395	366.3588846	77.4352386	1115.547746	135.8667979	3034.900798	116.5372684	188.3773915	99.56174605	99.56174605	99.56174605	430.6058852	234.3837359	0	292.8245721	1440.377538	1011.604996	118.9469368

+18  100.1215749	329.2817142	736.7177266	167.9258092	353.9647904	74.81556788	1077.808239	131.2703599	2932.228669	112.5947575	182.0044954	96.19352512	96.19352512	96.19352512	416.0382846	226.4544233	292.8245721	0	1391.648885	977.3819205	114.9229057

+19  7817.757782	25711.18848	57524.87159	13112.092	27638.50845	5841.79772	84158.12228	10249.93743	228956.1817	8791.696923	14211.39311	7511.045249	7511.045249	7511.045249	32485.37131	17682.16123	22864.51826	22091.0008	101818.2365	76316.56935	8973.484899

+20  345.8845158	1137.551486	2545.098341	580.1240867	1222.822756	258.4612407	3723.445033	453.4925158	10129.80963	388.9749361	628.760952	332.3144976	332.3144976	332.3144976	1437.264653	782.3196812	1011.604996	977.3819205	4807.653109	0	397.0178619

+21  40.6699293	133.7560266	299.258755	68.21237873	143.7824266	30.39049135	437.8115795	53.32273551	1191.087263	45.73660405	73.93121777	39.07433407	39.07433407	39.07433407	168.9970182	91.98702072	118.9469368	114.9229057	565.2953604	397.0178619	0

+

+[*,*,22]:1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21 :=

+1   0	138.6955822	310.3102589	70.73143409	149.0922531	31.51279981	453.9797828	55.29192241	1235.073631	47.42563821	76.66146752	40.51733331	40.51733331	40.51733331	175.2380092	95.38406392	123.3395987	119.1669618	586.1714878	411.6795698	48.40626923

+2   138.6955822	0	1020.554202	232.6228676	490.3373994	103.6398873	1493.057228	181.8451119	4061.933332	155.9743288	252.1256728	133.254166	133.254166	133.254166	576.3260529	313.7008992	405.6415866	391.91854	1927.811788	1353.939494	159.1994465

+3   310.3102589	1020.554202	0	520.4582665	1097.055313	231.8784763	3340.488339	406.8507653	9087.957699	348.9688251	564.0928253	298.1359183	298.1359183	298.1359183	1289.44184	701.858024	907.5613209	876.8580924	4313.185507	3029.23358	356.1845352

+4   70.73143409	232.6228676	520.4582665	0	250.0603617	52.85386704	761.4235239	92.73666361	2071.488978	79.54318217	128.578071	67.95644183	67.95644183	67.95644183	293.9125212	159.9799657	206.8675202	199.8690942	983.137965	690.4768023	81.18791517

+5   149.0922531	490.3373994	1097.055313	250.0603617	0	111.4087707	1604.977337	195.4762871	4366.41732	167.6662208	271.0251043	143.2429464	143.2429464	143.2429464	619.5276619	337.2160318	436.0486264	421.2968952	2072.321255	1455.431287	171.1330945

+6   31.51279981	103.6398873	231.8784763	52.85386704	111.4087707	0	339.2351278	41.31673496	922.9053293	35.43867601	57.285068	30.27646442	30.27646442	30.27646442	130.9461141	71.27547599	92.16517148	89.04718017	438.015011	307.6264115	36.17144981

+7   453.9797828	1493.057228	3340.488339	761.4235239	1604.977337	339.2351278	0	595.2172601	13295.56128	510.5367512	825.2603032	436.1688845	436.1688845	436.1688845	1886.436268	1026.808957	1327.750145	1282.83173	6310.133049	4431.72845	521.0932391

+8   55.29192241	181.8451119	406.8507653	92.73666361	195.4762871	41.31673496	595.2172601	0	1619.316918	62.18021045	100.5115875	53.12266544	53.12266544	53.12266544	229.7562396	125.0589637	161.7117343	156.2409499	768.5350761	539.757044	63.46592522

+9   1235.073631	4061.933332	9087.957699	2071.488978	4366.41732	922.9053293	13295.56128	1619.316918	0	1388.939558	2245.159978	1186.618233	1186.618233	1186.618233	5132.139753	2793.482694	3612.207537	3490.004848	17167.01763	12056.72842	1417.658987

+10  47.42563821	155.9743288	348.9688251	79.54318217	167.6662208	35.43867601	510.5367512	62.18021045	1388.939558	0	86.21198135	45.5649976	45.5649976	45.5649976	197.0692249	107.2670457	138.7052913	134.0128258	659.1969474	462.9667621	54.43674007

+11  76.66146752	252.1256728	564.0928253	128.578071	271.0251043	57.285068	825.2603032	100.5115875	2245.159978	86.21198135	0	73.65382344	73.65382344	73.65382344	318.5537729	173.3924824	224.2110299	216.6258648	1065.563001	748.3654988	87.99460667

+12  40.51733331	133.254166	298.1359183	67.95644183	143.2429464	30.27646442	436.1688845	53.12266544	1186.618233	45.5649976	73.65382344	0	38.92772484	38.92772484	168.3629314	91.64187995	118.5006408	114.4917081	563.1743386	395.5282273	46.50715572

+13  40.51733331	133.254166	298.1359183	67.95644183	143.2429464	30.27646442	436.1688845	53.12266544	1186.618233	45.5649976	73.65382344	38.92772484	0	38.92772484	168.3629314	91.64187995	118.5006408	114.4917081	563.1743386	395.5282273	46.50715572

+14  40.51733331	133.254166	298.1359183	67.95644183	143.2429464	30.27646442	436.1688845	53.12266544	1186.618233	45.5649976	73.65382344	38.92772484	38.92772484	0	168.3629314	91.64187995	118.5006408	114.4917081	563.1743386	395.5282273	46.50715572

+15  175.2380092	576.3260529	1289.44184	293.9125212	619.5276619	130.9461141	1886.436268	229.7562396	5132.139753	197.0692249	318.5537729	168.3629314	168.3629314	168.3629314	0	396.3523583	512.5168588	495.1781712	2435.736558	1710.664881	201.1440714

+16  95.38406392	313.7008992	701.858024	159.9799657	337.2160318	71.27547599	1026.808957	125.0589637	2793.482694	107.2670457	173.3924824	91.64187995	91.64187995	91.64187995	396.3523583	0	278.9688209	269.5311739	1325.799423	931.1345697	109.4850315

+17  123.3395987	405.6415866	907.5613209	206.8675202	436.0486264	92.16517148	1327.750145	161.7117343	3612.207537	138.7052913	224.2110299	118.5006408	118.5006408	118.5006408	512.5168588	278.9688209	0	348.5264253	1714.369907	1204.035134	141.5733331

+18  119.1669618	391.91854	876.8580924	199.8690942	421.2968952	89.04718017	1282.83173	156.2409499	3490.004848	134.0128258	216.6258648	114.4917081	114.4917081	114.4917081	495.1781712	269.5311739	348.5264253	0	1656.371963	1163.302056	136.7838403

+19  8044.311225	26456.2817	59191.90427	13492.07174	28439.45412	6011.089149	86596.96893	10546.97383	235591.1802	9046.474477	14623.22987	7728.710366	7728.710366	7728.710366	33426.77585	18194.57855	23527.11685	22731.18337	103665.0878	78528.17298	9233.530548

+20  411.6795698	1353.939494	3029.23358	690.4768023	1455.431287	307.6264115	4431.72845	539.757044	12056.72842	462.9667621	748.3654988	395.5282273	395.5282273	395.5282273	1710.664881	931.1345697	1204.035134	1163.302056	5722.177413	0	472.5396342

+21  48.40626923	159.1994465	356.1845352	81.18791517	171.1330945	36.17144981	521.0932391	63.46592522	1417.658987	54.43674007	87.99460667	46.50715572	46.50715572	46.50715572	201.1440714	109.4850315	141.5733331	136.7838403	672.827317	472.5396342	0   ;

diff --git a/examples/spring/Italian/Italian.ned b/examples/spring/Italian/Italian.ned
new file mode 100644
index 000000000..c0df26d7c
--- /dev/null
+++ b/examples/spring/Italian/Italian.ned
@@ -0,0 +1,260 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.Italian;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.AdhocHost;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network Italian
+{
+    @display("bgi=maps/italy,s;bgb=814,950");
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 600kbps;
+            delay = 5us;
+        }
+
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=57.24,898.668;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        R1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=671.616,734.58;is=vs");
+            gates:
+                pppg[];
+        }
+        R2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=568.584,887.22003;is=vs");
+            gates:
+                pppg[];
+        }
+        R3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=440.74802,829.98004;is=vs");
+            gates:
+                pppg[];
+        }
+        R4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=194.616,688.788;is=vs");
+            gates:
+                pppg[];
+        }
+        R5: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=642.99603,532.33203;is=vs");
+            gates:
+                pppg[];
+        }
+        R6: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=614.37604,614.37604;is=vs");
+            gates:
+                pppg[];
+        }
+        R7: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=503.712,568.584;is=vs");
+            gates:
+                pppg[];
+        }
+        R8: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=503.712,438.84;is=vs");
+            gates:
+                pppg[];
+        }
+        R9: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=393.048,459.828;is=vs");
+            gates:
+                pppg[];
+        }
+        R10: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=469.368,343.44;is=vs");
+            gates:
+                pppg[];
+        }
+        R11: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=421.668,391.14;is=vs");
+            gates:
+                pppg[];
+        }
+        R12: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=291.924,364.428;is=vs");
+            gates:
+                pppg[];
+        }
+        R13: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=333.9,297.648;is=vs");
+            gates:
+                pppg[];
+        }
+        R14: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=173.628,257.58002;is=vs");
+            gates:
+                pppg[];
+        }
+        R15: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=305.28,217.51201;is=vs");
+            gates:
+                pppg[];
+        }
+        R16: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=450.288,120.204;is=vs");
+            gates:
+                pppg[];
+        }
+        R17: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=379.69202,173.628;is=vs");
+            gates:
+                pppg[];
+        }
+        R18: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=263.30402,152.64;is=vs");
+            gates:
+                pppg[];
+        }
+        R19: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=165.996,173.628;is=vs");
+            gates:
+                pppg[];
+        }
+        R20: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=59.148003,217.51201;is=vs");
+            gates:
+                pppg[];
+        }
+        R21: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=333.9,62.964;is=vs");
+            gates:
+                pppg[];
+        }
+
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=57.24,829.98004;is=vs");
+            gates:
+                pppg[];
+        }
+
+    connections:
+
+        R1.pppg++ <--> C <--> R2.pppg++;
+        R1.pppg++ <--> C <--> R6.pppg++;
+        R2.pppg++ <--> C <--> R3.pppg++;
+        R2.pppg++ <--> C <--> R7.pppg++;
+        R3.pppg++ <--> C <--> R4.pppg++;
+        R3.pppg++ <--> C <--> R7.pppg++;
+        R4.pppg++ <--> C <--> R9.pppg++;
+
+        R5.pppg++ <--> C <--> R6.pppg++;
+        R5.pppg++ <--> C <--> R7.pppg++;
+        R5.pppg++ <--> C <--> R8.pppg++;
+
+        R6.pppg++ <--> C <--> R7.pppg++;
+
+        R7.pppg++ <--> C <--> R8.pppg++;
+        R7.pppg++ <--> C <--> R9.pppg++;
+
+        R8.pppg++ <--> C <--> R10.pppg++;
+        R8.pppg++ <--> C <--> R11.pppg++;
+
+        R9.pppg++ <--> C <--> R11.pppg++;
+        R9.pppg++ <--> C <--> R12.pppg++;
+        R9.pppg++ <--> C <--> R13.pppg++;
+
+        R10.pppg++ <--> C <--> R15.pppg++;
+
+        R11.pppg++ <--> C <--> R13.pppg++;
+
+        R12.pppg++ <--> C <--> R14.pppg++;
+
+        R13.pppg++ <--> C <--> R14.pppg++;
+        R13.pppg++ <--> C <--> R15.pppg++;
+
+        R14.pppg++ <--> C <--> R15.pppg++;
+        R14.pppg++ <--> C <--> R19.pppg++;
+        R14.pppg++ <--> C <--> R20.pppg++;
+
+        R15.pppg++ <--> C <--> R17.pppg++;
+        R15.pppg++ <--> C <--> R18.pppg++;
+
+        R16.pppg++ <--> C <--> R17.pppg++;
+        R16.pppg++ <--> C <--> R21.pppg++;
+
+        R17.pppg++ <--> C <--> R18.pppg++;
+
+        R18.pppg++ <--> C <--> R19.pppg++;
+        R18.pppg++ <--> C <--> R21.pppg++;
+
+        R19.pppg++ <--> C <--> R20.pppg++;
+        R19.pppg++ <--> C <--> R21.pppg++;
+
+
+
+
+        R2.pppg++ <--> C <--> springController.pppg++;
+}
+
diff --git a/examples/spring/Italian/Italian.ned.ini b/examples/spring/Italian/Italian.ned.ini
new file mode 100644
index 000000000..031b2d338
--- /dev/null
+++ b/examples/spring/Italian/Italian.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = Italian
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmParser = "AMPL"
+**.springNetworkController.tmFile = "ITALIAN_2020_Traffic.dat"
+**.springNetworkController.tmIndex = 0 # ${0..11}
\ No newline at end of file
diff --git a/examples/spring/NSFNet/NSFNET.dat b/examples/spring/NSFNet/NSFNET.dat
new file mode 100644
index 000000000..8d9c4c75a
--- /dev/null
+++ b/examples/spring/NSFNet/NSFNET.dat
@@ -0,0 +1,254 @@
+

+                                     ##################################################

+                                     #Energy-Minimized Design for IP Over WDM Networks#

+                                     ###############Tucker paper#######################

+

+set N := 1 2 3 4 5 6 7 8 9 10 11 12 13 14;

+set T := 0 2 4 6 8 10 12 14 16 18 20 22;

+

+

+set Nm[1] :=2 3 4;

+set Nm[2] :=1 3 7;

+set Nm[3] :=1 2 6;

+set Nm[4] :=1 5 11;

+set Nm[5] :=4 6 7;

+set Nm[6] :=3 5 10 13;

+set Nm[7] :=2 5 8;

+set Nm[8] :=7 9;

+set Nm[9] :=8 10 12 14;

+set Nm[10] :=6 9;

+set Nm[11] :=4 12 14;

+set Nm[12] :=9 11 13;

+set Nm[13] :=6 12 14;

+set Nm[14] :=9 11 13;

+

+param Erp  :=1000;

+param Et  :=73;

+param Ee  :=8;

+

+param rpMax:= 1  500  2  500  3  500 4  500 5  500 6  500 7  500 8  500 9  500 10  500 11  500 12  500 13  500 14  500;

+param W   :=16;

+param B   :=40;

+param S   :=80;

+

+#param server:= 1  1  2  0  3  1  4  0  5  1  6  0  7  0  8  1  9  0  10  1  11  0  12  1  13  0  14  1 ;               

+param Dmn:

+         1    2    3    4    5    6    7    8    9    10   11    12    13    14 :=

+      1  0    260  252  324  0    0    0    0    0    0    0     0     0     0   

+      2  260  0    380  0    0    0    868  0    0    0    0     0     0     0

+      3  252  380  0    0    0    416  0    0    0    0    0     0     0     0

+      4  324  0    0    0    248  0    0    0    0    0    1140  0     0     0

+      5  0    0    0    248  0    272  292  0    0    0    0     0     0     0

+      6  0    0    416  0    272  0    0    0    0    704  0     0     1036  0     

+      7  0    868  0    0    292  0    0    212  0    0    0     0     0     0      

+      8  0    0    0    0    0    0    212  0    224  0    0     0     0     0

+      9  0    0    0    0    0    0    0    224  0    752  0     536   0     668

+     10  0    0    0    0    0    704  0    0    752  0    0     0     0     0

+     11  0    0    0    1140 0    0    0    0    0    0    0     408   0     684

+     12  0    0    0    0    0    0    0    0    536  0    408   0     664   0

+     13  0    0    0    0    0    1036 0    0    0    0    0     664   0     352

+     14  0    0    0    0    0    0    0    0    668  0    684   0     352   0     ;

+

+

+

+param Lsd :=

+[*,*,0]:      1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1    0 151 15 97 122 82 27 171 166 103 68 90 73 153 

+2 63 0 87 56 177 60 135 106 43 139 152 77 95 161 

+3 14 179 0 107 18 100 42 153 116 121 43 153 30 28 

+4 136 63 169 0 58 67 33 134 151 130 112 137 52 34 

+5 227 175 86 47 0 154 118 23 163 121 42 218 41 209 

+6 162 76 103 25 222 0 160 43 202 190 138 52 49 189 

+7 114 44 120 171 99 71 0 135 160 176 168 114 37 90 

+8 149 149 95 64 47 51 127 0 13 62 22 104 17 11 

+9 138 48 48 92 106 127 111 77 0 38 114 75 74 142 

+10 114 25 93 63 112 95 90 60 31 0 41 69 122 82 

+11 10 43 21 58 45 38 31 63 59 54 0 20 61 52 

+12 40 28 10 15 31 18 19 69 36 17 10 0 10 32 

+13 41 44 46 46 19 49 37 31 13 46 56 58 0 41 

+14 28 62 53 67 65 42 18 37 24 61 22 56 60 0

+

+[*,*,2]:      1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+      1   0 102 26 78 63 79 121 81 63 106 84 94 65 10 

+2 109 0 24 97 130 78 114 79 63 119 87 59 143 98 

+3 34 62 0 28 114 143 95 13 56 17 99 28 128 131 

+4 93 111 129 0 12 27 109 96 40 19 33 97 57 54 

+5 54 19 29 14 0 14 48 59 42 36 34 27 37 40 

+6 19 29 54 28 59 0 67 62 53 28 66 17 13 57 

+7 41 46 67 14 62 49 0 29 16 40 23 27 65 43 

+8 52 51 41 46 38 28 19 0 46 37 55 22 19 40 

+9 44 39 27 34 14 47 40 41 0 44 50 17 38 53 

+10 55 40 46 12 43 58 25 38 25 0 18 15 53 52 

+11 10 12 42 44 18 14 32 10 14 28 0 40 37 31 

+12 12 27 18 37 21 27 19 33 31 35 16 0 30 48 

+13 37 46 17 23 17 49 28 49 13 35 13 27 0 47 

+14 11 45 21 19 40 26 18 35 34 28 28 33 35 0

+

+[*,*,4]:      1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+     1   0 10 47 15 30 25 59 11 22 19 22 17 41 54 

+2 56 0 19 48 42 42 55 32 56 43 17 41 38 31 

+3 57 37 0 38 36 22 29 27 11 49 19 13 29 39 

+4 13 19 17 0 42 32 40 44 32 44 29 51 39 19 

+5 42 31 37 15 0 37 39 41 11 44 35 38 13 32 

+6 47 12 20 15 49 0 34 21 46 24 37 18 16 19 

+7 30 46 14 46 27 13 0 41 16 48 41 44 18 28 

+8 23 46 25 27 47 43 31 0 43 37 25 20 10 31 

+9 48 25 19 33 20 37 47 27 0 45 10 47 34 41 

+10 33 15 18 25 10 26 13 36 44 0 12 42 36 37 

+11 28 43 50 50 36 40 49 55 17 41 0 30 22 16 

+12 52 13 31 38 25 37 21 25 15 50 16 0 24 49 

+13 54 49 47 40 28 52 21 53 21 22 37 59 0 12 

+14 14 36 31 14 22 54 21 17 16 56 14 12 12 0 

+

+[*,*,6]:      1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1   0 39 35 45 17 31 46 41 48 17 46 41 48 43 

+2 45 0 35 17 34 20 20 39 41 16 38 29 13 42 

+3 44 14 0 22 32 28 40 17 39 49 10 35 37 16 

+4 12 20 37 0 43 32 24 41 19 35 19 18 48 21 

+5 59 12 38 53 0 29 25 24 11 40 29 10 11 32 

+6 52 56 30 46 40 0 50 53 39 39 13 49 33 39 

+7 39 38 50 43 27 10 0 23 27 21 48 28 53 15 

+8 12 30 31 15 30 28 29 0 26 12 26 11 39 23 

+9 39 31 25 30 30 21 21 11 0 34 15 11 19 33 

+10 16 19 24 10 23 25 28 32 22 0 20 35 38 28 

+11 28 27 17 29 13 27 21 18 22 24 0 10 15 15 

+12 18 27 24 24 27 17 17 28 16 17 21 0 17 24 

+13 24 24 24 12 14 15 23 28 17 20 12 28 0 14 

+14 20 23 18 23 11 11 11 10 17 16 23 12 17 0

+

+[*,*,8]:      1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1    0 26 26 23 11 39 13 28 11 15 29 19 19 29 

+2 22 0 22 16 30 14 24 25 34 23 10 20 21 13 

+3 34 31 0 36 29 29 25 32 32 38 23 20 13 37 

+4 34 23 13 0 36 32 11 22 38 12 14 16 13 27 

+5 22 22 28 23 0 15 21 15 20 24 14 20 19 29 

+6 23 25 22 18 25 0 24 29 14 22 28 21 28 20 

+7 19 18 27 28 13 15 0 14 24 28 22 10 22 10 

+8 37 42 16 15 11 23 10 0 49 35 12 46 35 27 

+9 10 19 25 36 41 10 43 15 0 35 32 49 28 18 

+10 22 41 23 29 34 14 49 40 16 0 28 38 49 41 

+11 11 56 19 12 10 30 48 30 34 34 0 15 42 51 

+12 30 49 62 42 44 13 37 25 35 61 39 0 15 43 

+13 52 56 61 61 27 61 48 54 59 55 62 64 0 64 

+14 41 36 16 31 59 35 20 10 49 56 13 15 33 0

+

+ [*,*,10]:    1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1    0 39 42 14 38 25 35 46 45 11 40 27 10 19 

+2 26 0 16 46 30 19 40 46 18 11 40 19 32 42 

+3 44 23 0 31 49 44 35 19 42 24 24 11 32 25 

+4 14 22 45 0 18 47 15 43 45 27 18 35 32 34 

+5 12 58 24 63 0 25 26 22 23 60 62 63 60 46 

+6 12 20 21 31 36 0 21 63 47 42 64 41 53 69 

+7 68 62 60 18 32 27 0 20 68 54 52 11 48 58 

+8 77 112 101 13 105 81 128 0 123 113 49 61 72 16 

+9 94 10 109 108 38 30 17 97 0 14 54 100 113 66 

+10 137 92 48 72 123 20 23 28 28 0 129 50 58 115 

+11 33 133 126 148 156 193 143 69 171 85 0 209 164 50 

+12 44 87 46 126 49 202 48 86 70 34 49 0 19 164 

+13 162 186 10 99 95 170 102 108 159 57 121 28 0 194 

+14 188 181 21 108 136 159 161 61 191 168 49 120 20 0 

+

+

+[*,*,12]:     1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1    0 13 15 69 122 27 11 37 116 113 111 95 48 111 

+2 129 0 119 41 74 12 19 14 56 102 63 33 48 33 

+3 106 27 0 17 78 56 114 30 126 27 13 33 116 42 

+4 84 55 80 0 96 123 131 132 23 29 82 114 126 19 

+5 124 15 209 21 0 133 61 43 33 56 108 201 19 25 

+6 77 65 113 108 92 0 194 130 68 105 90 200 119 176 

+7 168 170 128 184 73 197 0 63 198 153 35 164 104 45 

+8 11 185 165 88 135 69 118 0 99 110 17 78 51 178 

+9 164 183 119 115 23 83 64 99 0 24 167 64 150 177 

+10 115 48 60 110 167 55 64 140 165 0 51 44 90 170 

+11 77 12 148 32 52 56 119 99 163 107 0 136 77 140 

+12 128 31 92 13 11 129 63 154 83 132 18 0 110 13 

+13 119 165 90 123 52 141 113 105 52 145 83 129 0 66 

+14 12 86 110 74 71 14 56 105 151 79 159 71 95 0 

+

+

+[*,*,14]:     1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1   0 185 50 171 72 181 129 46 60 73 105 62 49 27 

+2 29 0 137 161 130 157 11 98 118 178 62 119 144 167 

+3 174 159 0 119 64 151 37 107 134 81 188 28 84 14 

+4 133 56 40 0 51 44 165 147 18 96 20 183 25 111 

+5 44 100 38 111 0 27 82 131 63 19 55 121 149 100 

+6 148 22 137 169 111 0 109 105 104 41 166 47 16 48 

+7 50 75 137 53 154 70 0 126 43 18 106 66 67 116 

+8 96 106 100 134 112 121 131 0 148 35 77 135 13 80 

+9 16 91 53 20 49 167 91 108 0 21 68 162 147 63 

+10 48 56 18 168 37 21 45 58 135 0 113 23 52 31 

+11 149 141 72 97 117 82 55 161 167 126 0 105 53 31 

+12 41 106 87 66 46 86 120 161 117 167 48 0 92 47 

+13 153 87 62 95 101 63 65 37 56 45 157 128 0 139 

+14 114 119 53 132 20 125 147 64 17 87 13 144 108 0   

+

+

+[*,*,16]:     1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1    0 123 50 157 88 24 142 22 55 71 112 92 79 32 

+2 165 0 21 10 156 75 130 40 26 77 118 94 141 143 

+3 53 89 0 149 33 165 96 45 20 42 41 40 41 163 

+4 104 128 57 0 118 135 157 158 145 51 26 19 154 33 

+5 86 25 76 40 0 64 156 46 59 34 64 39 53 42 

+6 37 63 20 90 164 0 139 81 156 38 87 85 121 49 

+7 159 54 57 141 141 110 0 137 11 51 56 162 147 92 

+8 94 123 69 24 120 35 60 0 158 89 188 49 29 103 

+9 57 11 113 148 29 184 76 172 0 103 50 64 96 65 

+10 84 147 161 80 86 140 142 26 24 0 145 162 124 74 

+11 202 124 185 91 90 92 141 174 199 66 0 10 133 19 

+12 141 94 200 130 50 92 78 134 171 10 31 0 88 65 

+13 73 174 180 72 49 122 103 209 96 83 93 86 0 126 

+14 185 77 88 200 111 93 131 165 26 40 51 27 73 0 

+

+

+

+[*,*,18]:     1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+          1   0 79 12 52 169 116 37 12 106 175 127 50 83 183 

+2 27 0 81 101 70 69 122 55 62 106 171 96 69 131 

+3 92 114 0 84 176 31 129 36 54 30 28 134 158 98 

+4 91 127 85 0 125 27 159 76 168 103 183 81 140 123 

+5 34 111 32 65 0 119 168 83 181 158 102 81 98 127 

+6 85 136 121 106 177 0 47 11 31 18 54 61 92 151 

+7 98 36 118 181 171 53 0 194 72 38 131 12 201 117 

+8 25 115 118 111 51 24 67 0 22 88 35 57 165 106 

+9 61 197 184 33 64 144 99 66 0 75 109 164 108 22 

+10 167 115 29 106 189 147 100 95 184 0 114 79 178 135 

+11 170 74 182 78 69 133 169 78 87 131 0 58 96 105 

+12 154 152 144 97 159 110 60 72 19 174 147 0 76 60 

+13 48 68 19 168 54 82 36 167 119 151 45 91 0 147 

+14 87 124 154 41 68 183 137 45 165 18 143 16 33 0

+

+

+

+[*,*,20]:     1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1   0 102 95 154 119 73 120 78 152 25 28 199 18 85 

+2 30 0 88 92 61 96 52 59 131 179 177 95 88 54 

+3 193 150 0 74 147 124 128 179 139 54 30 111 145 117 

+4 12 107 97 0 194 179 143 56 29 60 98 125 19 83 

+5 96 189 77 180 0 49 123 113 36 177 92 125 18 128 

+6 143 27 127 45 52 0 141 189 145 170 108 170 166 120 

+7 139 141 37 146 37 82 0 120 139 159 169 21 81 118 

+8 84 14 110 93 62 95 124 0 13 10 92 122 52 129 

+9 135 118 54 90 70 25 68 24 0 110 34 113 110 120 

+10 143 123 95 49 26 50 120 156 83 0 42 130 101 62 

+11 54 107 112 17 99 53 38 108 104 42 0 77 30 24 

+12 100 59 43 30 75 38 48 37 88 93 90 0 87 16 

+13 49 124 48 46 29 54 43 125 38 41 84 100 0 79 

+14 42 95 50 95 12 94 85 25 96 55 72 113 81 0

+

+

+[*,*,22]:     1   2   3   4   5   6    7    8    9    10   11    12    13    14 :=

+         1    0 114 155 70 50 143 98 100 62 130 134 132 73 22 

+2 104 0 157 113 84 37 95 45 139 53 158 132 70 58 

+3 69 108 0 149 145 51 124 88 152 147 106 17 49 53 

+4 128 48 53 0 62 147 132 46 58 44 154 46 150 132 

+5 21 72 49 104 0 108 98 77 16 32 128 61 87 96 

+6 118 111 119 67 67 0 97 100 56 99 42 53 13 108 

+7 100 62 36 19 41 85 0 102 49 40 68 100 77 51 

+8 73 104 117 169 135 135 76 0 103 176 116 65 83 116 

+9 128 93 123 55 27 21 33 87 0 40 119 155 55 148 

+10 116 165 27 53 94 129 129 28 73 0 91 173 26 87 

+11 35 229 172 18 10 159 220 165 175 41 0 159 144 155 

+12 224 25 209 199 148 205 136 43 207 136 67 0 48 147 

+13 193 157 198 108 226 155 165 22 189 174 224 193 0 79 

+14 35 55 74 218 195 64 57 200 104 55 214 175 95 0

+;

diff --git a/examples/spring/NSFNet/NSFNET2.dat b/examples/spring/NSFNet/NSFNET2.dat
new file mode 100644
index 000000000..c769aaeb9
--- /dev/null
+++ b/examples/spring/NSFNet/NSFNET2.dat
@@ -0,0 +1,120 @@
+

+                                     ##################################################

+                                     #Energy-Minimized Design for IP Over WDM Networks#

+                                     ###############Tucker paper#######################

+

+set N := 1 2 3 4 5 6 7 8 9 10 11 12 13 14;

+set T := 0 2 4 6 8 10 12 14 16 18 20 22;

+

+

+set Nm[1] :=2 3 4;

+set Nm[2] :=1 3 7;

+set Nm[3] :=1 2 6;

+set Nm[4] :=1 5 11;

+set Nm[5] :=4 6 7;

+set Nm[6] :=3 5 10 13;

+set Nm[7] :=2 5 8;

+set Nm[8] :=7 9;

+set Nm[9] :=8 10 12 14;

+set Nm[10] :=6 9;

+set Nm[11] :=4 12 14;

+set Nm[12] :=9 11 13;

+set Nm[13] :=6 12 14;

+set Nm[14] :=9 11 13;

+

+param Erp  :=1000;

+param Et  :=73;

+param Ee  :=8;

+

+param rpMax:= 1  500  2  500  3  500 4  500 5  500 6  500 7  500 8  500 9  500 10  500 11  500 12  500 13  500 14  500;

+param W   :=16;

+param B   :=40;

+param S   :=80;

+

+#param server:= 1  1  2  0  3  1  4  0  5  1  6  0  7  0  8  1  9  0  10  1  11  0  12  1  13  0  14  1 ;               

+param Dmn:

+         1    2    3    4    5    6    7    8    9    10   11    12    13    14 :=

+      1  0    260  252  324  0    0    0    0    0    0    0     0     0     0   

+      2  260  0    380  0    0    0    868  0    0    0    0     0     0     0

+      3  252  380  0    0    0    416  0    0    0    0    0     0     0     0

+      4  324  0    0    0    248  0    0    0    0    0    1140  0     0     0

+      5  0    0    0    248  0    272  292  0    0    0    0     0     0     0

+      6  0    0    416  0    272  0    0    0    0    704  0     0     1036  0     

+      7  0    868  0    0    292  0    0    212  0    0    0     0     0     0      

+      8  0    0    0    0    0    0    212  0    224  0    0     0     0     0

+      9  0    0    0    0    0    0    0    224  0    752  0     536   0     668

+     10  0    0    0    0    0    704  0    0    752  0    0     0     0     0

+     11  0    0    0    1140 0    0    0    0    0    0    0     408   0     684

+     12  0    0    0    0    0    0    0    0    536  0    408   0     664   0

+     13  0    0    0    0    0    1036 0    0    0    0    0     664   0     352

+     14  0    0    0    0    0    0    0    0    668  0    684   0     352   0     ;

+

+

+

+param Lsd :=

+[*,*,0]:          1    2    3    4    5    6    7    8    9    10   11    12    13    14 :=

+1	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+2	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+3	0   0   0   0   0   0   0   1000   0   0   0   0   0   0

+4	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+5	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+6	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+7	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+8	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+9	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+10	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+11	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+12	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+13	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+14	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+

+

+[*,*,1]:          1    2    3    4    5    6    7    8    9    10   11    12    13    14 :=

+1	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+2	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+3	0   0   0   0   0   0   0   1000   0   0   0   0   0   0

+4	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+5	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+6	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+7	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+8	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+9	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+10	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+11	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+12	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+13	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+14	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+

+[*,*,2]:          1    2    3    4    5    6    7    8    9    10   11    12    13    14 :=

+1	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+2	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+3	0   0   0   0   0   0   0   2000   0   0   0   0   0   0

+4	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+5	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+6	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+7	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+8	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+9	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+10	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+11	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+12	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+13	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+14	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+

+[*,*,3]:          1    2    3    4    5    6    7    8    9    10   11    12    13    14 :=

+1	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+2	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+3	0   0   0   0   0   0   0   2000   0   0   0   0   0   0

+4	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+5	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+6	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+7	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+8	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+9	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+10	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+11	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+12	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+13	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+14	0   0   0   0   0   0   0   0   0   0   0   0   0   0

+

+;

diff --git a/examples/spring/NSFNet/NSFNet.ned b/examples/spring/NSFNet/NSFNet.ned
new file mode 100644
index 000000000..a39ceff65
--- /dev/null
+++ b/examples/spring/NSFNet/NSFNet.ned
@@ -0,0 +1,187 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.NSFNet;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network NSFNet
+{
+    @display("bgi=maps/usa,s;bgb=850,554");
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 4kbps;
+            delay = 5us;
+        }
+
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=34.596,517.824;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        R1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=34.596,235.476;is=s");
+            gates:
+                pppg[];
+        }
+        R2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=94,59;is=s");
+            gates:
+                pppg[];
+        }
+        R3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=106.02,329.22;is=s");
+            gates:
+                pppg[];
+        }
+        R4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=176,200;is=s");
+            gates:
+                pppg[];
+        }
+        R5: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=261,231;is=s");
+            gates:
+                pppg[];
+        }
+        R6: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=419.616,433.008;is=s");
+            gates:
+                pppg[];
+        }
+        R7: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=376,217;is=s");
+            gates:
+                pppg[];
+        }
+        R8: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=481,247;is=s");
+            gates:
+                pppg[];
+        }
+        R9: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=658.44,229.896;is=s");
+            gates:
+                pppg[];
+        }
+        R10: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=623.844,376.09198;is=s");
+            gates:
+                pppg[];
+        }
+        R11: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=598.17596,180.79199;is=s");
+            gates:
+                pppg[];
+        }
+        R12: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=763.344,135.036;is=s");
+            gates:
+                pppg[];
+        }
+        R13: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=712.008,275.652;is=s");
+            gates:
+                pppg[];
+        }
+        R14: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=737.67596,207.57599;is=s");
+            gates:
+                pppg[];
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=15.624,17.855999;is=vs");
+            gates:
+                pppg[];
+        }
+
+    connections:
+
+        R1.pppg++ <--> C <--> R2.pppg++;
+        R1.pppg++ <--> C <--> R3.pppg++;
+        R1.pppg++ <--> C <--> R4.pppg++;
+        //R2.pppg++ <--> C <--> R1.pppg++;
+        R2.pppg++ <--> C <--> R3.pppg++;
+        R2.pppg++ <--> C <--> R7.pppg++;
+        //R3.pppg++ <--> C <--> R1.pppg++;
+        //R3.pppg++ <--> C <--> R2.pppg++;
+        R3.pppg++ <--> C <--> R6.pppg++;
+        //R4.pppg++ <--> C <--> R1.pppg++;
+        R4.pppg++ <--> C <--> R5.pppg++;
+        R4.pppg++ <--> C <--> R11.pppg++;
+        //R5.pppg++ <--> C <--> R4.pppg++;
+        R5.pppg++ <--> C <--> R6.pppg++;
+        R5.pppg++ <--> C <--> R7.pppg++;
+        //R6.pppg++ <--> C <--> R3.pppg++;       
+        //R6.pppg++ <--> C <--> R5.pppg++;   
+        R6.pppg++ <--> C <--> R10.pppg++;
+        R6.pppg++ <--> C <--> R13.pppg++;
+        //R7.pppg++ <--> C <--> R2.pppg++;   
+        //R7.pppg++ <--> C <--> R5.pppg++;
+        R7.pppg++ <--> C <--> R8.pppg++;
+        R8.pppg++ <--> C <--> R9.pppg++;
+        R9.pppg++ <--> C <--> R10.pppg++;
+        R9.pppg++ <--> C <--> R12.pppg++;
+        R9.pppg++ <--> C <--> R14.pppg++;
+        R11.pppg++ <--> C <--> R12.pppg++;
+        R11.pppg++ <--> C <--> R14.pppg++;
+        R12.pppg++ <--> C <--> R13.pppg++;
+        R13.pppg++ <--> C <--> R14.pppg++;
+
+
+        R2.pppg++ <--> C <--> springController.pppg++;
+}
+
diff --git a/examples/spring/NSFNet/NSFNet.ned.ini b/examples/spring/NSFNet/NSFNet.ned.ini
new file mode 100644
index 000000000..3bcf9e53c
--- /dev/null
+++ b/examples/spring/NSFNet/NSFNet.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = NSFNet
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmParser = "AMPL"
+**.springNetworkController.tmFile = "NSFNET.dat"
+**.springNetworkController.tmIndex = 0 # ${0..11}
\ No newline at end of file
diff --git a/examples/spring/USNET/USNET.ned b/examples/spring/USNET/USNET.ned
new file mode 100644
index 000000000..36364363f
--- /dev/null
+++ b/examples/spring/USNET/USNET.ned
@@ -0,0 +1,273 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.USNET;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network USNET
+{
+    @display("bgi=maps/usa,s;bgb=1444.3561,940");
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 4000kbps;
+            delay = 5us;
+        }
+
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=32.096,904.35205;is=vs;i=block/cogwheel");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        R1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=169.812,62.964;is=vs");
+            gates:
+                pppg[];
+        }
+        R2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=114.48,265.212;is=vs");
+            gates:
+                pppg[];
+        }
+        R3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=101.124,410.22;is=vs");
+            gates:
+                pppg[];
+        }
+        R4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=270.936,517.068;is=vs");
+            gates:
+                pppg[];
+        }
+        R5: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=154.548,570.492;is=vs");
+            gates:
+                pppg[];
+        }
+        R6: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=373.96802,186.98401;is=vs");
+            gates:
+                pppg[];
+        }
+        R7: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=358.704,410.22;is=vs");
+            gates:
+                pppg[];
+        }
+        R8: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 8;
+                @display("p=387.324,654.44403;is=vs");
+            gates:
+                pppg[];
+        }
+        R9: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 9;
+                @display("p=496.08002,343.44;is=vs");
+            gates:
+                pppg[];
+        }
+        R10: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 10;
+                @display("p=553.32,654.44403;is=vs");
+            gates:
+                pppg[];
+        }
+        R11: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 11;
+                @display("p=728.856,221.328;is=vs");
+            gates:
+                pppg[];
+        }
+        R12: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 12;
+                @display("p=757.476,431.208;is=vs");
+            gates:
+                pppg[];
+        }
+        R13: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 13;
+                @display("p=728.856,591.48;is=vs");
+            gates:
+                pppg[];
+        }
+        R14: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 14;
+                @display("p=671.616,797.544;is=vs");
+            gates:
+                pppg[];
+        }
+        R15: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 15;
+                @display("p=927.288,265.212;is=vs");
+            gates:
+                pppg[];
+        }
+        R16: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 16;
+                @display("p=927.288,431.208;is=vs");
+            gates:
+                pppg[];
+        }
+        R17: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 17;
+                @display("p=927.288,570.492;is=vs");
+            gates:
+                pppg[];
+        }
+        R18: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 18;
+                @display("p=898.668,755.568;is=vs");
+            gates:
+                pppg[];
+        }
+        R19: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 19;
+                @display("p=1375.668,145.008;is=vs");
+            gates:
+                pppg[];
+        }
+        R20: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 20;
+                @display("p=1261.188,322.452;is=vs");
+            gates:
+                pppg[];
+        }
+        R21: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 21;
+                @display("p=1232.568,496.08002;is=vs");
+            gates:
+                pppg[];
+        }
+        R22: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 22;
+                @display("p=1114.272,614.37604;is=vs");
+            gates:
+                pppg[];
+        }
+        R23: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 23;
+                @display("p=1142.892,755.568;is=vs");
+            gates:
+                pppg[];
+        }
+        R24: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 24;
+                @display("p=1203.948,849.06;is=vs");
+            gates:
+                pppg[];
+        }
+
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=32.096,37.760002;is=vs");
+            gates:
+                pppg[];
+        }
+
+    connections:
+
+        R1.pppg++ <--> C <--> R2.pppg++;
+        R1.pppg++ <--> C <--> R6.pppg++;
+        R2.pppg++ <--> C <--> R3.pppg++;
+        R2.pppg++ <--> C <--> R6.pppg++;
+        R3.pppg++ <--> C <--> R4.pppg++;
+        R3.pppg++ <--> C <--> R5.pppg++;
+        R3.pppg++ <--> C <--> R7.pppg++;
+        R4.pppg++ <--> C <--> R5.pppg++;
+        R4.pppg++ <--> C <--> R7.pppg++;
+        R5.pppg++ <--> C <--> R8.pppg++;
+        R6.pppg++ <--> C <--> R7.pppg++;
+        R6.pppg++ <--> C <--> R9.pppg++;
+        R6.pppg++ <--> C <--> R11.pppg++;
+        R7.pppg++ <--> C <--> R8.pppg++;
+        R7.pppg++ <--> C <--> R9.pppg++;
+        R8.pppg++ <--> C <--> R10.pppg++;
+        R9.pppg++ <--> C <--> R10.pppg++;
+        R9.pppg++ <--> C <--> R11.pppg++;
+        R9.pppg++ <--> C <--> R12.pppg++;
+        R10.pppg++ <--> C <--> R13.pppg++;
+        R10.pppg++ <--> C <--> R14.pppg++;
+        R11.pppg++ <--> C <--> R12.pppg++;
+        R11.pppg++ <--> C <--> R15.pppg++;
+        R11.pppg++ <--> C <--> R19.pppg++;
+        R12.pppg++ <--> C <--> R13.pppg++;
+        R12.pppg++ <--> C <--> R16.pppg++;
+        R13.pppg++ <--> C <--> R14.pppg++;
+        R13.pppg++ <--> C <--> R17.pppg++;
+        R14.pppg++ <--> C <--> R18.pppg++;
+        R15.pppg++ <--> C <--> R16.pppg++;
+        R15.pppg++ <--> C <--> R20.pppg++;
+        R16.pppg++ <--> C <--> R17.pppg++;
+        R16.pppg++ <--> C <--> R21.pppg++;
+        R16.pppg++ <--> C <--> R22.pppg++;
+        R17.pppg++ <--> C <--> R18.pppg++;
+        R17.pppg++ <--> C <--> R22.pppg++;
+        R17.pppg++ <--> C <--> R23.pppg++;
+        R18.pppg++ <--> C <--> R24.pppg++;
+        R19.pppg++ <--> C <--> R20.pppg++;
+        R20.pppg++ <--> C <--> R21.pppg++;
+        R21.pppg++ <--> C <--> R22.pppg++;
+        R22.pppg++ <--> C <--> R23.pppg++;
+        R23.pppg++ <--> C <--> R24.pppg++;
+
+
+
+
+        R2.pppg++ <--> C <--> springController.pppg++;
+}
+
diff --git a/examples/spring/USNET/USNET.ned.ini b/examples/spring/USNET/USNET.ned.ini
new file mode 100644
index 000000000..7e874e9f8
--- /dev/null
+++ b/examples/spring/USNET/USNET.ned.ini
@@ -0,0 +1,7 @@
+[General]
+network = USNET
+include ../streete_notraffic.ini
+
+**.springNetworkController.tmParser = "AMPL"
+**.springNetworkController.tmFile = "USNET_2020_Traffic.dat"
+**.springNetworkController.tmIndex = 0 # ${0..11}
\ No newline at end of file
diff --git a/examples/spring/USNET/USNET_2020_Traffic.dat b/examples/spring/USNET/USNET_2020_Traffic.dat
new file mode 100644
index 000000000..bf006340a
--- /dev/null
+++ b/examples/spring/USNET/USNET_2020_Traffic.dat
@@ -0,0 +1,729 @@
+set N := 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24;

+set T := 0 2 4 6 8 10 12 14 16 18 20 22;

+

+set Np[1] :=2 6;

+set Np[2] :=1 3 6;

+set Np[3] :=2 4 5 7;

+set Np[4] :=3 5 7;

+set Np[5] :=3 4 8;

+set Np[6] :=1 2 7 9 11;

+set Np[7] :=3 4 6 8 9;

+set Np[8] :=5 7 10;

+set Np[9] :=6 7 10 11 12;

+set Np[10] :=8 9 13 14;

+set Np[11] :=6 9 12 15 19;

+set Np[12] :=9 11 13 16;

+set Np[13] :=10 12 14 17;

+set Np[14] :=10 13 18;

+set Np[15] :=11 16 20;

+set Np[16] :=12 15 17 21 22;

+set Np[17] :=13 16 18 22 23;

+set Np[18] :=14 17 24;

+set Np[19] :=11 20;

+set Np[20] :=15 19 21;

+set Np[21] :=16 20 22;

+set Np[22] :=16 17 21 23;

+set Np[23] :=17 22 24;

+set Np[24] :=18 23;

+

+param Dm: 1   2   3   4   5   6    7    8    9    10   11    12    13    14   15  16   17   18   19   20   21  22    23   24:=

+1  0    252  0    0    0    364  0    0    0    0    0     0     0     0    0    0     0   0    0    0    0    0    0    0

+2  252  0    216  0    0    360  0    0    0    0    0     0     0     0    0    0     0   0    0    0    0    0    0    0

+3  0    216  0    276  432  0    304  0    0    0    0     0     0     0    0    0     0   0    0    0    0    0    0    0

+4  0    0    276  0    220  0    280  0    0    0    0     0     0     0    0    0     0   0    0    0    0    0    0    0

+5  0    0    432  220  0    0    0    368  0    0    0     0     0     0    0    0     0   0    0    0    0    0    0    0

+6  364  360  0    0    0    0    292  0    360  0    572   0     0     0    0    0     0   0    0    0    0    0    0    0 

+7  0    0    304  280  0    292  0    464  328  0    0     0     0     0    0    0     0   0    0    0    0    0    0    0  

+8  0    0    0    0    368  0    464  0    0    272  0     0     0     0    0    0     0   0    0    0    0    0    0    0

+9  0    0    0    0    0    360  328  0    0    440  364   320   0     0    0    0     0   0    0    0    0    0    0    0

+10 0    0    0    0    0    0    0    272  440  0    0     0     320   268  0    0     0   0    0    0    0    0    0    0

+11 0    0    0    0    0    572  0    0    360  0    0     288   0     0    344  0     0   0    648  0    0    0    0    0

+12 0    0    0    0    0    0    0    0    320  0    288   0     236   0    0    280   0   0    0    0    0    0    0    0

+13 0    0    0    0    0    0    0    0    0    320  0     236   0     244  0    0     332 0    0    0    0    0    0    0

+14 0    0    0    0    0    0    0    0    0    268  0     0     244   0    0    0     0   388  0    0    0    0    0    0

+15 0    0    0    0    0    0    0    0    0    0    344   0     0     0    0    228   0   0    0    272  0    0    0    0

+16 0    0    0    0    0    0    0    0    0    0    0     280   0     0    228  0     224 0    0    0    288  272  0    0

+17 0    0    0    0    0    0    0    0    0    0    0     0     332   0    0    224   0   280  0    0    0    168  364  0

+18 0    0    0    0    0    0    0    0    0    0    0     0     0     388  0    0     280 0    0    0    0    0    0    280

+19 0    0    0    0    0    0    0    0    0    0    648   0     0     0    0    0     0   0    0    188  0    0    0    0

+20 0    0    0    0    0    0    0    0    0    0    0     0     0     0    272  0     0   0    188  0    216  0    0    0

+21 0    0    0    0    0    0    0    0    0    0    0     0     0     0    0    288   0   0    0    216  0    164  0    0

+22 0    0    0    0    0    0    0    0    0    0    0     0     0     0    0    272   168 0    0    0    164  0    260  0

+23 0    0    0    0    0    0    0    0    0    0    0     0     0     0    0    0     364 0    0    0    0    260  0    180

+24 0    0    0    0    0    0    0    0    0    0    0     0     0     0    0    0     0   280  0    0    0    0    180  0  ;

+

+param Lsd:=

+

+[*,*,0]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   6.367500e+003   7693   7486   5336   7836   6.487200e+003   6.621200e+003   6.911200e+003   3.244200e+003   3914   15184   12860   13967   16716   5825   5.599700e+003   2.614970e+004   2.289170e+004   2.238470e+004   2.241470e+004   1.000700e+003   8.632000e+002   1.064200e+003   5.443500e+003   

+

+2   3.005000e+002   2.557000e+002   2.334000e+002   1.767000e+002   6.297000e+002   6.401000e+002   641   6.655000e+002   1.593000e+002   1.851000e+002   2.467000e+002   1.925000e+002   2.065000e+002   2.448000e+002   2.151000e+002   2.251000e+002   1.759000e+002   1.176000e+002   1.587000e+002   1.822000e+002   1.677800e+002   1.963800e+002   1.447800e+002   1.976800e+002   

+

+3   1.396000e+002   1.469000e+002   1.235000e+002   9.720000e+001   3.079000e+002   2.846200e+002   2.981200e+002   3.095200e+002   7.402000e+001   86   1.146000e+002   8.939000e+001   9.599000e+001   1.137900e+002   9.999000e+001   1.047000e+002   8.177000e+001   5.468000e+001   7.398000e+001   8.488000e+001   7.819000e+001   9.148000e+001   6.728000e+001   9.178000e+001   

+

+4   6.386700e+003   7530   7368   4708   5428   4.292800e+003   4.408800e+003   5.478800e+003   2.696800e+003   3260   12996   11015   11967   14329   4896   4691   22671   19881   1.940580e+004   1.941250e+004   7.335000e+002   5.902000e+002   8.084000e+002   4.577700e+003   

+

+5   2783   2927   2721   2195   1213   7.501000e+002   7.581000e+002   9.851000e+002   1.473100e+003   1712   2283   1781   1912   2267   1992   2085   1629   1089   1473   1691   1.557400e+003   1.822400e+003   1.340400e+003   1.830400e+003   

+

+6   5.166000e+001   5.436000e+001   5.052000e+001   4.074000e+001   1.186400e+002   1.082400e+002   1.084000e+002   1.125800e+002   2.555000e+001   3.177000e+001   4.239000e+001   3.311000e+001   3.554000e+001   4.212000e+001   3.702000e+001   3.874000e+001   3.026000e+001   2.024000e+001   2.734000e+001   3.138000e+001   2.890600e+001   3.382600e+001   2.488600e+001   3.400600e+001   

+

+7   1.443000e+002   1.518000e+002   1.411000e+002   1.138000e+002   3.309000e+002   3.068800e+002   2.933800e+002   3.051800e+002   6.248000e+001   7.490000e+001   1.184000e+002   9.239000e+001   9.919000e+001   1.175900e+002   1.033900e+002   1.082000e+002   8.454000e+001   5.650000e+001   7.630000e+001   8.760000e+001   8.069000e+001   9.443000e+001   6.953000e+001   9.493000e+001   

+

+8   1.069240e+004   12196   11980   8270   8800   7.300800e+003   7.452800e+003   5.279800e+003   1.530800e+003   2276   19324   18754   20013   24067   7425   7157   41067   36447   35828   3.584110e+004   9.951000e+002   8.115000e+002   1.088500e+003   7.796400e+003   

+

+9   2.624000e+002   2.761000e+002   2.566000e+002   2.071000e+002   6.025000e+002   5.587700e+002   5.595700e+002   5.809700e+002   9.297000e+001   1.155000e+002   1.693000e+002   122   1.804000e+002   2.139000e+002   188   1.967000e+002   1.537000e+002   1.027000e+002   1.389000e+002   1.595000e+002   1.468800e+002   1.718800e+002   1.264800e+002   1.725800e+002   

+

+10   1.803000e+002   1.896000e+002   1.762000e+002   1.421000e+002   4.135000e+002   3.835200e+002   3.841200e+002   3.988200e+002   9.542000e+001   8.920000e+001   1.261000e+002   9.363000e+001   1.021300e+002   1.468300e+002   1.290300e+002   135   1.054000e+002   7.039000e+001   9.529000e+001   1.094900e+002   1.009000e+002   1.181100e+002   8.691000e+001   1.186100e+002   

+

+11   49863   55630   54853   35253   33953   28299   28886   32986   19930   22734   33354   16844   21660   41150   32000   30935   205375   183756   181259   181244   3374   2586   3803   36893   

+

+12   6.417000e+001   6.750000e+001   6.269000e+001   5.058000e+001   1.469800e+002   1.363000e+002   1.365000e+002   1.417100e+002   3.401000e+001   3.952000e+001   5.263000e+001   3.833000e+001   4.133000e+001   4.950000e+001   4.320000e+001   4.809000e+001   3.754000e+001   2.509000e+001   3.399000e+001   3.902000e+001   3.594900e+001   4.206900e+001   3.096900e+001   4.224900e+001   

+

+13   3.323000e+002   3.495000e+002   3.249000e+002   262   764   7.087000e+002   7.097000e+002   7.368000e+002   1.762000e+002   2.048000e+002   2.727000e+002   2.128000e+002   1.544000e+002   1.967000e+002   1.641000e+002   1.752000e+002   1.947000e+002   1.302000e+002   1.758000e+002   2.018000e+002   1.858200e+002   2.175200e+002   1.602200e+002   2.188200e+002   

+

+14   1.153810e+004   12857   12662   8182   8282   6.957800e+003   7.090800e+003   8.050800e+003   4.645800e+003   5303   24088   20307   21402   22059   3636   3.405800e+003   4.279580e+004   4.163880e+004   4.111080e+004   4.112840e+004   9.124000e+002   7.605000e+002   9.885000e+002   8.502100e+003   

+

+15   303   3.187000e+002   2.962000e+002   2.392000e+002   6.962000e+002   6.458000e+002   6.468000e+002   6.715000e+002   1.607000e+002   1.867000e+002   2.488000e+002   1.941000e+002   2.083000e+002   2.469000e+002   1.555000e+002   1.656000e+002   1.159000e+002   5.710000e+001   1.601000e+002   1.839000e+002   1.694100e+002   1.983100e+002   1.461100e+002   1.992100e+002   

+

+16   114   1.199000e+002   1.115000e+002   90   2.618000e+002   2.428400e+002   2.431400e+002   2.523400e+002   6.034000e+001   7.010000e+001   9.350000e+001   7.299000e+001   7.839000e+001   9.299000e+001   8.169000e+001   7.680000e+001   5.807000e+001   3.590000e+001   5.160000e+001   6.920000e+001   6.374000e+001   7.461000e+001   5.491000e+001   7.501000e+001   

+

+17   1.226371e+005   136860   135020   86520   81620   67794   69244   79544   48904   55770   261700   220890   232730   280890   78510   75852   64662   11292   4949   4831   7791   5.738100e+003   8.921100e+003   9.070710e+004   

+

+18   8.050000e+001   8.470000e+001   7.871000e+001   6.351000e+001   1.851100e+002   1.716900e+002   1.719400e+002   1.784400e+002   4.254000e+001   4.945000e+001   6.589000e+001   5.144000e+001   5.524000e+001   6.545000e+001   5.755000e+001   6.023000e+001   4.704000e+001   2.714000e+001   3.824000e+001   4.451000e+001   4.065000e+001   5.265000e+001   3.875000e+001   5.295000e+001   

+

+19   5.093000e+002   5.354000e+002   4.976000e+002   4.018000e+002   1.169800e+003   1.085400e+003   1.086900e+003   1.128700e+003   2.701000e+002   3.139000e+002   4.188000e+002   3.267000e+002   3.503000e+002   4.149000e+002   3.639000e+002   3.808000e+002   2.976000e+002   199   96   1.359000e+002   1.114900e+002   1.599900e+002   2.453900e+002   3.346900e+002   

+

+20   2.311000e+002   243   2.259000e+002   1.822000e+002   5.307000e+002   4.922800e+002   4.929800e+002   5.118800e+002   1.224800e+002   1.424000e+002   1.898000e+002   1.481200e+002   1.589200e+002   1.883200e+002   1.655200e+002   1.732000e+002   1.353000e+002   9.040000e+001   1.222000e+002   1.046000e+002   9.354000e+001   1.156400e+002   7.564000e+001   1.520400e+002   

+

+21   1.582000e+001   1.664000e+001   1.547000e+001   1.248000e+001   3.630000e+001   3.366600e+001   3.371600e+001   3.500600e+001   8.386000e+000   9.750000e+000   1.299000e+001   1.013900e+001   1.087900e+001   1.288900e+001   1.132900e+001   1.186000e+001   9.266000e+000   6.196000e+000   8.376000e+000   9.606000e+000   8.680000e+000   1.019000e+001   7.450000e+000   1.024000e+001   

+

+22   1.897000e+002   2.345000e+002   2.179000e+002   1.758000e+002   5.122000e+002   4.751000e+002   4.758000e+002   4.939000e+002   1.180000e+002   1.372000e+002   1.829000e+002   1.427700e+002   1.532700e+002   1.816700e+002   1.596700e+002   1.671000e+002   1.305000e+002   8.720000e+001   1.179000e+002   1.354000e+002   1.247600e+002   1.127600e+002   7.426000e+001   1.134600e+002   

+

+23   2.086000e+002   2.216000e+002   245   1.977000e+002   5.753000e+002   5.335600e+002   5.343600e+002   5.547600e+002   1.327600e+002   1.543000e+002   2.056000e+002   1.605000e+002   1.722000e+002   2.041000e+002   1.794000e+002   1.877000e+002   1.467000e+002   9.810000e+001   1.327000e+002   1.523000e+002   1.402500e+002   1.641500e+002   7.875000e+001   1.228500e+002   

+

+24   7779   9886   9580   13972   13492   1.138810e+004   1.160210e+004   1.351210e+004   8.210100e+003   9254   43458   36602   38364   46404   12774   1.240060e+004   8.571060e+004   7.687760e+004   7.601160e+004   7.603210e+004   1.408100e+003   1.154100e+003   1.538100e+003   2445   

+

+

+

+

+

+[*,*,2]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   2.652300e+003   3232   3.040800e+003   2.149800e+003   3.029800e+003   2.450600e+003   2.526800e+003   2.524800e+003   1.111300e+003   1.515500e+003   5.423500e+003   4.755500e+003   5452   6442   2872   2.732100e+003   7.909100e+003   6.616100e+003   6.203800e+003   6.209200e+003   6.032000e+002   5.015000e+002   6.908000e+002   2.386300e+003   

+

+2   8.430000e+001   7.190000e+001   6.053000e+001   3.547000e+001   1.261700e+002   1.285100e+002   1.294200e+002   1.359800e+002   3.588000e+001   4.354000e+001   62   5.046000e+001   5.706000e+001   6.766000e+001   6.326000e+001   6.745000e+001   5.381000e+001   3.768000e+001   5.168000e+001   5.963000e+001   5.584000e+001   6.377000e+001   4.617000e+001   6.407000e+001   

+

+3   3.914000e+001   3.902000e+001   3.111000e+001   1.948000e+001   6.170000e+001   5.716000e+001   6.020000e+001   6.326000e+001   1.669000e+001   2.025000e+001   2.881000e+001   2.344000e+001   2.649000e+001   3.140000e+001   2.937000e+001   3.131000e+001   2.499000e+001   1.751000e+001   2.404000e+001   2.773000e+001   2.596900e+001   2.963900e+001   2.144900e+001   2.975900e+001   

+

+4   2.506900e+003   3012   2.854400e+003   1.890400e+003   2.314400e+003   1.817900e+003   1.883500e+003   2.084500e+003   9.388000e+002   1.284300e+003   4.677300e+003   4.104300e+003   4706   5560   2450   2.324900e+003   6.848900e+003   5.735900e+003   5.365100e+003   5.363300e+003   4.803000e+002   3.852000e+002   565   2.027900e+003   

+

+5   781   778   6.721000e+002   4.402000e+002   2.432000e+002   1.529000e+002   1.613000e+002   2.222000e+002   3.322000e+002   4.032000e+002   5.747000e+002   4.677000e+002   5.287000e+002   627   586   6.247000e+002   4.987000e+002   3.491000e+002   4.781000e+002   5.514000e+002   5.163500e+002   5.899500e+002   4.279500e+002   5.939500e+002   

+

+6   1.628000e+001   1.623000e+001   1.403000e+001   9.190000e+000   2.678000e+001   2.444000e+001   2.461000e+001   2.588000e+001   6.480000e+000   8.410000e+000   1.199000e+001   9.759000e+000   1.102900e+001   1.307900e+001   1.221900e+001   1.303000e+001   1.039900e+001   7.282000e+000   9.982000e+000   1.151200e+001   1.078100e+001   1.230800e+001   8.918000e+000   1.237800e+001   

+

+7   4.547000e+001   4.533000e+001   3.918000e+001   2.569000e+001   7.469000e+001   6.941000e+001   6.637000e+001   6.992000e+001   1.584000e+001   1.998000e+001   3.348000e+001   2.724000e+001   3.079000e+001   3.649000e+001   3.409000e+001   3.635000e+001   29   2.031000e+001   2.791000e+001   3.220000e+001   3.016000e+001   3.443000e+001   2.492000e+001   3.455000e+001   

+

+8   3.972600e+003   4638   4.427600e+003   2.997600e+003   3.477600e+003   2.820300e+003   2.906700e+003   2.293700e+003   7.457000e+002   1203   6704   6448   7241   8596   3472   3.308400e+003   1.180340e+004   1.010640e+004   9.623100e+003   9.623200e+003   6.502000e+002   5.268000e+002   7.571000e+002   3.219600e+003   

+

+9   8.280000e+001   8.250000e+001   7.133000e+001   4.672000e+001   1.358200e+002   1.262200e+002   1.271100e+002   1.336200e+002   2.362000e+001   3.115000e+001   4.933000e+001   3.793000e+001   5.603000e+001   6.640000e+001   62   6.611000e+001   5.278000e+001   3.697000e+001   5.077000e+001   5.856000e+001   5.484000e+001   6.265000e+001   4.535000e+001   6.295000e+001   

+

+10   6.960000e+001   6.940000e+001   5.995000e+001   3.931000e+001   1.144100e+002   1.063400e+002   1.070900e+002   1.125300e+002   2.966000e+001   2.773000e+001   4.303000e+001   3.348000e+001   3.895000e+001   5.595000e+001   5.225000e+001   5.570000e+001   4.442000e+001   3.111000e+001   4.271000e+001   4.931000e+001   4.617800e+001   5.268800e+001   3.818800e+001   5.288800e+001   

+

+11   1.912150e+004   21690   20903   12793   13653   11144   11477   12267   6576   8325   15059   10306   13357   20007   14687   1.404450e+004   6.283450e+004   5.487250e+004   5.296950e+004   5.294810e+004   2.358100e+003   1.861600e+003   2.804600e+003   1.554150e+004   

+

+12   2.478000e+001   2.470000e+001   2.135000e+001   1.399000e+001   4.073000e+001   3.785900e+001   3.811900e+001   4.005900e+001   1.055900e+001   1.282000e+001   1.827000e+001   1.382000e+001   1.576000e+001   1.887000e+001   1.756000e+001   1.984000e+001   1.583000e+001   1.108000e+001   1.522000e+001   1.756000e+001   1.644600e+001   1.877600e+001   1.358600e+001   1.883600e+001   

+

+13   1.285000e+002   1.281000e+002   1.106800e+002   7.248000e+001   2.110800e+002   1.961500e+002   1.975400e+002   2.076400e+002   5.474000e+001   6.647000e+001   9.470000e+001   7.704000e+001   5.894000e+001   7.504000e+001   6.824000e+001   7.460000e+001   8.201000e+001   5.742000e+001   7.882000e+001   9.092000e+001   8.515000e+001   9.724000e+001   7.044000e+001   9.774000e+001   

+

+14   4.420600e+003   5000   4.809500e+003   2.949500e+003   3.249500e+003   2.671100e+003   2.747600e+003   2.937600e+003   1.533500e+003   1.936900e+003   8.194900e+003   7.103900e+003   7800   8219   2298   2.157600e+003   1.316560e+004   1.244460e+004   1.203140e+004   1.203640e+004   6.004000e+002   4.980000e+002   6.882000e+002   3.584600e+003   

+

+15   1.432000e+002   1.427000e+002   1.233700e+002   8.077000e+001   2.356700e+002   2.190500e+002   2.205800e+002   2.317800e+002   6.098000e+001   74   1.055000e+002   8.586000e+001   9.706000e+001   1.150600e+002   7.246000e+001   7.960000e+001   5.646000e+001   2.905000e+001   8.785000e+001   1.013500e+002   9.492000e+001   1.084300e+002   7.853000e+001   1.089300e+002   

+

+16   5.392000e+001   5.375000e+001   4.645000e+001   3.041000e+001   8.851000e+001   8.226000e+001   8.284000e+001   8.705000e+001   2.296000e+001   2.786000e+001   3.968000e+001   3.229000e+001   3.648000e+001   4.328000e+001   4.048000e+001   3.820000e+001   2.951000e+001   1.917000e+001   2.807000e+001   3.807000e+001   3.564700e+001   4.070700e+001   2.950700e+001   4.100700e+001   

+

+17   4.695450e+004   53320   51435   31435   33235   27063   27888   29788   16122   20404   88654   76944   84460   100940   36130   34513   27593   7903   3113   3.022200e+003   5.572200e+003   4.306700e+003   6.716700e+003   3.823450e+004   

+

+18   3.109000e+001   3.099000e+001   2.679000e+001   1.754000e+001   5.110000e+001   4.749300e+001   4.782300e+001   5.025300e+001   1.324300e+001   1.607000e+001   2.289000e+001   1.862000e+001   2.104000e+001   2.494000e+001   2.330000e+001   2.485000e+001   1.983000e+001   1.224000e+001   1.745000e+001   2.038000e+001   1.898600e+001   2.355600e+001   1.703600e+001   2.364600e+001   

+

+19   2.405000e+002   2.397000e+002   2.072000e+002   1.358000e+002   3.951000e+002   3.671800e+002   3.697800e+002   3.885800e+002   1.025800e+002   1.245000e+002   1.773000e+002   1.443000e+002   1.631000e+002   1.933000e+002   1.806000e+002   1.925000e+002   1.536000e+002   1.076000e+002   4.880000e+001   7.150000e+001   6.067000e+001   8.327000e+001   1.318700e+002   1.828700e+002   

+

+20   1.091000e+002   1.088000e+002   9.399000e+001   6.159000e+001   1.790900e+002   1.664200e+002   1.676000e+002   1.761000e+002   4.650000e+001   5.647000e+001   8.040000e+001   6.542000e+001   7.392000e+001   8.762000e+001   8.192000e+001   8.730000e+001   6.970000e+001   4.879000e+001   6.689000e+001   5.689000e+001   5.198000e+001   6.219000e+001   3.949000e+001   8.299000e+001   

+

+21   7.480000e+000   7.450000e+000   6.439000e+000   4.216000e+000   1.227600e+001   1.141400e+001   1.149500e+001   1.207800e+001   3.178000e+000   3.858000e+000   5.498000e+000   4.474000e+000   5.064000e+000   6.006000e+000   5.616000e+000   5.987000e+000   4.778000e+000   3.344000e+000   4.584000e+000   5.287000e+000   4.856000e+000   5.560000e+000   4   5.590000e+000   

+

+22   7.340000e+001   8.580000e+001   7.415000e+001   4.858000e+001   1.418800e+002   1.318700e+002   1.328000e+002   1.395700e+002   3.677000e+001   4.458000e+001   6.350000e+001   5.164000e+001   5.834000e+001   6.914000e+001   6.464000e+001   6.892000e+001   5.499000e+001   3.856000e+001   5.286000e+001   6.094000e+001   5.707000e+001   5.250000e+001   3.450000e+001   5.280000e+001   

+

+23   9.450000e+001   9.410000e+001   1.020100e+002   6.681000e+001   1.949100e+002   1.812000e+002   1.824800e+002   1.916800e+002   5.038000e+001   6.119000e+001   8.720000e+001   7.101000e+001   8.031000e+001   9.511000e+001   8.881000e+001   9.470000e+001   7.553000e+001   5.291000e+001   7.261000e+001   8.381000e+001   7.849000e+001   8.961000e+001   4.101000e+001   6.611000e+001   

+

+24   3.501100e+003   4432   4125   5392   5532   4.602200e+003   4.725200e+003   5.285200e+003   3.019200e+003   3667   16823   14514   15630   18771   6157   5.932300e+003   3.126230e+004   2.763630e+004   2.697330e+004   2.698160e+004   9.666000e+002   8.027000e+002   1.107700e+003   1.806100e+003   

+

+

+

+

+

+[*,*,4]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   1.678400e+003   2031   1.791400e+003   1.295400e+003   1.792400e+003   1.442600e+003   1.509200e+003   1.501200e+003   682   1.046800e+003   3.325800e+003   2.990800e+003   3631   4230   2369   2.244500e+003   3.777500e+003   2.908500e+003   2440   2440   603   5.054000e+002   7.289000e+002   1.692400e+003   

+

+2   4.973000e+001   4.280000e+001   3.324000e+001   1.349000e+001   4.809000e+001   4.918000e+001   5.009000e+001   5.388000e+001   1.672000e+001   2.123000e+001   3.218000e+001   2.713000e+001   3.189000e+001   3.779000e+001   3.789000e+001   4.121000e+001   3.363000e+001   2.463000e+001   3.423000e+001   3.962000e+001   3.763600e+001   4.206600e+001   3.006600e+001   4.236600e+001   

+

+3   2.310000e+001   2.202000e+001   1.660000e+001   7.410000e+000   2.355000e+001   2.191600e+001   2.332600e+001   2.508600e+001   7.756000e+000   9.850000e+000   1.495000e+001   1.260600e+001   1.483600e+001   1.758600e+001   1.762600e+001   1.916000e+001   1.562000e+001   1.143000e+001   1.588000e+001   1.841000e+001   1.749200e+001   1.955200e+001   1.397200e+001   1.968200e+001   

+

+4   1.556730e+003   1866   1665   1140   1410   1108   1.165700e+003   1.264700e+003   5.814000e+002   8.954000e+002   2.870700e+003   2.582700e+003   3137   3654   2033   1.921700e+003   3.263700e+003   2.513800e+003   2.097900e+003   2.093500e+003   4.945000e+002   4.061300e+002   6.110300e+002   1.440730e+003   

+

+5   4.601000e+002   4.387000e+002   3.506000e+002   1.677000e+002   9.270000e+001   6.010000e+001   6.840000e+001   1.035000e+002   1.548000e+002   1.965000e+002   2.983000e+002   2.516000e+002   296   3.512000e+002   3.522000e+002   3.828000e+002   3.123000e+002   2.284000e+002   3.164000e+002   3.668000e+002   3.484100e+002   3.894100e+002   2.784100e+002   3.919100e+002   

+

+6   1.173000e+001   1.118000e+001   8.936000e+000   4.274000e+000   1.246400e+001   1.137400e+001   1.158700e+001   1.247900e+001   3.689000e+000   5.009000e+000   7.600000e+000   6.411000e+000   7.541000e+000   8.941000e+000   8.961000e+000   9.740000e+000   7.942000e+000   5.812000e+000   8.082000e+000   9.372000e+000   8.904000e+000   9.954000e+000   7.104000e+000   9.994000e+000   

+

+7   3.280000e+001   3.128000e+001   25   1.195000e+001   3.481000e+001   3.247900e+001   3.106900e+001   3.356900e+001   9.029000e+000   1.201000e+001   2.125000e+001   1.792000e+001   2.108000e+001   2.498000e+001   2.505000e+001   2.723000e+001   2.220000e+001   1.625000e+001   2.254000e+001   2.613000e+001   2.482500e+001   2.774500e+001   1.983500e+001   2.794500e+001   

+

+8   2.152300e+003   2558   2.287900e+003   1.688900e+003   2.045900e+003   1.646300e+003   1.722400e+003   1.478400e+003   5.573000e+002   9.739000e+002   3.697900e+003   3.532900e+003   4265   4978   2727   2.582800e+003   4.626800e+003   3.604800e+003   3.063600e+003   3061   673   5.593000e+002   8.215000e+002   1.976300e+003   

+

+9   5.965000e+001   5.687000e+001   4.544000e+001   2.175000e+001   6.332000e+001   5.909000e+001   6.018000e+001   6.473000e+001   1.343000e+001   1.884000e+001   3.198000e+001   2.591000e+001   3.831000e+001   4.539000e+001   4.549000e+001   4.947000e+001   4.033000e+001   2.953000e+001   4.103000e+001   4.756000e+001   4.518300e+001   5.050300e+001   3.610300e+001   5.080300e+001   

+

+10   6.023000e+001   5.743000e+001   4.593000e+001   2.198000e+001   6.395000e+001   5.967000e+001   6.077000e+001   6.537000e+001   2.029000e+001   1.897000e+001   3.227000e+001   2.614000e+001   3.192000e+001   4.592000e+001   4.602000e+001   5.004000e+001   4.084000e+001   2.987000e+001   4.147000e+001   4.803000e+001   4.562300e+001   5.099300e+001   3.639300e+001   5.129300e+001   

+

+11   8.815500e+003   10390   9377   6767   7887   6.352600e+003   6.644600e+003   6.694600e+003   3.243600e+003   4838   11029   9268   12079   15019   10619   1.005210e+004   2.037210e+004   1.624910e+004   1.413410e+004   1.410860e+004   2.488600e+003   2.037100e+003   3.082100e+003   7.995500e+003   

+

+12   2.146000e+001   2.046000e+001   1.634600e+001   7.826000e+000   2.282600e+001   2.130700e+001   2.170100e+001   2.333100e+001   7.221000e+000   9.170000e+000   1.390000e+001   1.086000e+001   1.293000e+001   1.548000e+001   1.552000e+001   1.781000e+001   1.452000e+001   1.063000e+001   1.474000e+001   1.709000e+001   1.623800e+001   1.814800e+001   1.298800e+001   1.827800e+001   

+

+13   1.112000e+002   106   8.470000e+001   4.048000e+001   1.180800e+002   1.102200e+002   1.122400e+002   1.207600e+002   3.746000e+001   4.752000e+001   7.210000e+001   6.076000e+001   4.836000e+001   6.166000e+001   6.186000e+001   6.930000e+001   7.539000e+001   5.518000e+001   7.668000e+001   8.888000e+001   8.444000e+001   9.435000e+001   6.735000e+001   9.475000e+001   

+

+14   2.084500e+003   2436   2190   1562   1877   1.524100e+003   1.592100e+003   1.609100e+003   763   1.130900e+003   3.736900e+003   3.329900e+003   3974   4355   2174   2.052400e+003   4.377400e+003   3.723400e+003   3.262400e+003   3.266500e+003   6.305000e+002   537   751   1.886500e+003   

+

+15   1.519000e+002   1.448000e+002   1.157500e+002   5.539000e+001   1.615900e+002   1.508200e+002   1.535800e+002   1.651400e+002   5.104000e+001   6.481000e+001   9.830000e+001   8.289000e+001   9.759000e+001   1.156900e+002   7.289000e+001   83   5.971000e+001   3.215000e+001   1.045500e+002   1.212500e+002   1.151900e+002   1.287500e+002   9.195000e+001   1.293500e+002   

+

+16   5.707000e+001   5.442000e+001   4.348000e+001   2.082000e+001   6.061000e+001   5.655000e+001   5.759000e+001   6.195000e+001   1.922000e+001   2.441000e+001   3.701000e+001   3.120000e+001   3.673000e+001   4.349000e+001   4.359000e+001   4.130000e+001   3.253000e+001   2.220000e+001   3.320000e+001   4.560000e+001   4.331600e+001   4.840600e+001   3.460600e+001   4.860600e+001   

+

+17   2.151990e+004   25430   22987   16647   19177   15407   16130   16210   7919   11839   40169   35849   42790   49990   26020   24591   18311   8201   2892   2.791500e+003   5.911500e+003   4.761400e+003   7.430400e+003   1.953990e+004   

+

+18   2.684000e+001   2.559000e+001   2.044000e+001   9.800000e+000   2.852000e+001   2.661000e+001   2.710000e+001   2.915000e+001   9.050000e+000   1.149000e+001   1.742000e+001   1.469000e+001   1.728000e+001   2.048000e+001   2.054000e+001   2.233000e+001   1.821000e+001   1.198000e+001   1.714000e+001   2.009000e+001   1.901800e+001   2.276800e+001   1.627800e+001   2.285800e+001   

+

+19   2.551000e+002   2.432000e+002   1.943000e+002   93   2.704000e+002   2.523000e+002   2.569000e+002   2.764000e+002   8.580000e+001   1.089000e+002   1.652000e+002   1.392000e+002   1.639000e+002   1.943000e+002   1.948000e+002   2.118000e+002   1.727000e+002   1.264000e+002   54   82   7.178000e+001   9.458000e+001   1.544800e+002   2.172800e+002   

+

+20   1.157000e+002   1.103000e+002   8.809000e+001   4.217000e+001   1.227700e+002   1.146100e+002   1.167100e+002   1.255300e+002   3.893000e+001   4.939000e+001   7.490000e+001   6.314000e+001   7.434000e+001   8.814000e+001   8.844000e+001   9.620000e+001   7.843000e+001   5.745000e+001   7.975000e+001   6.735000e+001   6.273000e+001   7.301000e+001   4.501000e+001   9.851000e+001   

+

+21   7.910000e+000   7.546000e+000   6.028000e+000   2.887000e+000   8.407000e+000   7.845000e+000   7.988000e+000   8.589000e+000   2.662000e+000   3.381000e+000   5.126000e+000   4.324000e+000   5.091000e+000   6.038000e+000   6.058000e+000   6.586000e+000   5.369000e+000   3.927000e+000   5.457000e+000   6.321000e+000   5.888000e+000   6.590000e+000   4.670000e+000   6.620000e+000   

+

+22   6.420000e+001   7.113000e+001   5.685000e+001   2.723000e+001   7.913000e+001   7.384000e+001   7.519000e+001   8.091000e+001   2.513000e+001   3.189000e+001   4.832000e+001   4.071000e+001   4.789000e+001   5.679000e+001   5.699000e+001   6.196000e+001   5.054000e+001   3.699000e+001   5.139000e+001   5.953000e+001   5.655000e+001   5.280000e+001   3.470000e+001   5.310000e+001   

+

+23   9.610000e+001   9.030000e+001   9.572000e+001   4.584000e+001   1.333400e+002   1.243900e+002   1.266600e+002   1.362400e+002   4.224000e+001   5.359000e+001   8.130000e+001   6.854000e+001   8.064000e+001   9.564000e+001   9.584000e+001   1.042000e+002   8.497000e+001   6.218000e+001   8.648000e+001   1.002800e+002   9.527000e+001   1.064600e+002   4.656000e+001   7.746000e+001   

+

+24   2.445700e+003   3007   2602   2744   3164   2.594700e+003   2.704700e+003   2.787700e+003   1.396700e+003   1993   6907   6094   7135   8387   4166   3973   9483   7789   7058   7.069900e+003   1.048900e+003   9.026000e+002   1.235600e+003   2.004700e+003   

+

+

+

+

+

+[*,*,6]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   2.198300e+003   2511   2.034900e+003   1.223900e+003   1.667900e+003   1.354900e+003   1438   1466   7.431000e+002   1.267100e+003   4.034100e+003   3.721100e+003   4648   5384   3458   3.290900e+003   4.240900e+003   3.120900e+003   2.260900e+003   2.259400e+003   1.048400e+003   9.087000e+002   1.320700e+003   2.585300e+003   

+

+2   7.318000e+001   6.425000e+001   4.661000e+001   1.108000e+001   3.953000e+001   4.063000e+001   4.193000e+001   4.634000e+001   1.681000e+001   2.293000e+001   3.797000e+001   3.346000e+001   4.119000e+001   4.877000e+001   5.407000e+001   6.031000e+001   5.052000e+001   3.894000e+001   5.484000e+001   6.393000e+001   6.164000e+001   6.735000e+001   4.745000e+001   6.775000e+001   

+

+3   3.394000e+001   3.155000e+001   2.255000e+001   6.090000e+000   1.930000e+001   1.804900e+001   1.946900e+001   2.151900e+001   7.809000e+000   1.065000e+001   1.762000e+001   1.552000e+001   1.912000e+001   2.267000e+001   2.518000e+001   2.808000e+001   2.352000e+001   1.812000e+001   2.552000e+001   2.972000e+001   2.865800e+001   3.130800e+001   2.200800e+001   3.141800e+001   

+

+4   2.029300e+003   2306   1.905400e+003   1.084400e+003   1.274400e+003   1004   1.075600e+003   1.239600e+003   6.337000e+002   1.085100e+003   3.490100e+003   3.222100e+003   4027   4659   2970   2.818600e+003   3.654600e+003   2.690600e+003   1.927500e+003   1.918700e+003   8.617000e+002   7.360000e+002   1.112100e+003   2.197300e+003   

+

+5   6.773000e+002   6.297000e+002   467   1.377000e+002   7.610000e+001   5.110000e+001   6.320000e+001   1.041000e+002   1.557000e+002   2.124000e+002   351   3.092000e+002   3.806000e+002   4.508000e+002   5.008000e+002   5.586000e+002   4.681000e+002   3.609000e+002   5.079000e+002   5.913000e+002   5.701000e+002   623   438   627   

+

+6   2.110000e+001   1.962000e+001   1.452900e+001   4.302000e+000   1.248200e+001   1.138200e+001   1.175900e+001   1.303600e+001   4.546000e+000   6.636000e+000   1.097000e+001   9.664000e+000   1.190400e+001   1.410400e+001   1.566400e+001   1.747000e+001   1.463000e+001   1.127200e+001   1.589200e+001   1.850200e+001   1.784500e+001   1.949300e+001   1.369300e+001   1.953300e+001   

+

+7   5.909000e+001   5.493000e+001   4.075000e+001   1.201000e+001   3.504000e+001   3.286600e+001   3.144600e+001   3.500600e+001   1.110600e+001   1.605000e+001   3.065000e+001   2.701000e+001   3.331000e+001   3.948000e+001   4.378000e+001   4.882000e+001   4.085000e+001   3.145000e+001   4.435000e+001   5.163000e+001   4.978700e+001   5.440700e+001   3.820700e+001   5.470700e+001   

+

+8   2677   3037   2.492600e+003   1.581600e+003   1.884600e+003   1.525400e+003   1.620800e+003   1.445800e+003   6.208000e+002   1221   4300   4171   5238   6055   3935   3.742500e+003   4.582500e+003   3.325500e+003   2.338500e+003   2.335500e+003   1.193500e+003   1.032500e+003   1.509500e+003   2920   

+

+9   1.074800e+002   9.995000e+001   7.404000e+001   2.187000e+001   6.369000e+001   5.973000e+001   6.164000e+001   6.811000e+001   1.651000e+001   2.550000e+001   4.760000e+001   4.098000e+001   6.058000e+001   7.178000e+001   7.958000e+001   8.880000e+001   7.435000e+001   5.729000e+001   8.079000e+001   9.409000e+001   9.074000e+001   9.910000e+001   6.970000e+001   9.950000e+001   

+

+10   1.393000e+002   1.295200e+002   9.597000e+001   2.836000e+001   8.246000e+001   7.733000e+001   7.981000e+001   8.822000e+001   3.202000e+001   2.993000e+001   5.850000e+001   4.990000e+001   6.470000e+001   93   1.032000e+002   1.151000e+002   9.638000e+001   7.422000e+001   1.046200e+002   1.218200e+002   1.174700e+002   1.283300e+002   9.023000e+001   1.289300e+002   

+

+11   1.012310e+004   11520   9462   6042   7152   5.777500e+003   6.141500e+003   6.241500e+003   3.128500e+003   5433   14397   13138   17241   20381   15081   14321   17501   12668   8809   8775   4455   3.821100e+003   5.710100e+003   1.108310e+004   

+

+12   4.957000e+001   4.608000e+001   3.417000e+001   1.008000e+001   2.937000e+001   2.754400e+001   2.843400e+001   3.142400e+001   1.140400e+001   1.556000e+001   2.568000e+001   2.088000e+001   2.614000e+001   3.134000e+001   3.504000e+001   4.102000e+001   3.436000e+001   2.644000e+001   3.724000e+001   4.336000e+001   4.180900e+001   4.568900e+001   3.208900e+001   4.588900e+001   

+

+13   2.569000e+002   2.388000e+002   1.768900e+002   5.228000e+001   1.518800e+002   1.424300e+002   1.470400e+002   1.625500e+002   5.915000e+001   8.070000e+001   1.334000e+002   1.175400e+002   9.794000e+001   1.247400e+002   1.436400e+002   1.656000e+002   1.779000e+002   137   1.926000e+002   2.244000e+002   2.164000e+002   2.365000e+002   1.666000e+002   2.378000e+002   

+

+14   2.498600e+003   2800   2.285800e+003   1.408800e+003   1.739800e+003   1.421200e+003   1.507400e+003   1.541400e+003   7.546000e+002   1.292200e+003   4.002200e+003   3.705200e+003   4650   5180   3360   3206   3896   2973   2142   2160   1182   1.054600e+003   1.423600e+003   2.699600e+003   

+

+15   4.523000e+002   4.205000e+002   3.114000e+002   9.190000e+001   2.678000e+002   2.511800e+002   2.591800e+002   2.864800e+002   1.038800e+002   1.417000e+002   2.348000e+002   2.069000e+002   2.549000e+002   3.021000e+002   1.901000e+002   2.287000e+002   168   9.610000e+001   3.391000e+002   3.946000e+002   3.804500e+002   4.157500e+002   2.927500e+002   4.187500e+002   

+

+16   1.701000e+002   1.581100e+002   1.172000e+002   3.461000e+001   1.007100e+002   9.445000e+001   9.748000e+001   1.077700e+002   3.917000e+001   5.342000e+001   8.830000e+001   7.778000e+001   9.578000e+001   1.134800e+002   1.259800e+002   120   9.715000e+001   7.014000e+001   1.071400e+002   1.486400e+002   1.433300e+002   1.566400e+002   1.101400e+002   1.574400e+002   

+

+17   2.431920e+004   27840   22936   14816   17256   13876   14760   14960   7570   13210   42320   39240   49340   57000   36700   34753   25793   13983   4299   4117   10367   8.736200e+003   1.363020e+004   2.675920e+004   

+

+18   6.224000e+001   5.787000e+001   4.287000e+001   1.264000e+001   3.679000e+001   3.450200e+001   3.560200e+001   3.935200e+001   1.429200e+001   1.950000e+001   3.220000e+001   2.836000e+001   3.492000e+001   4.138000e+001   4.598000e+001   5.129000e+001   4.297000e+001   3.037000e+001   4.387000e+001   5.158000e+001   4.964000e+001   5.723000e+001   4.033000e+001   5.763000e+001   

+

+19   7.588000e+002   7.054000e+002   5.227000e+002   1.544000e+002   4.493000e+002   4.214000e+002   4.349000e+002   4.807000e+002   1.746000e+002   2.382000e+002   3.944000e+002   3.476000e+002   4.277000e+002   5.067000e+002   5.617000e+002   6.265000e+002   5.249000e+002   4.043000e+002   1.613000e+002   2.548000e+002   2.311000e+002   2.904000e+002   4.914000e+002   7.024000e+002   

+

+20   3.446000e+002   3.204000e+002   2.374900e+002   7.009000e+001   2.037900e+002   1.910500e+002   1.971600e+002   2.179600e+002   7.926000e+001   1.081000e+002   1.788000e+002   1.575000e+002   194   2.299000e+002   2.548000e+002   2.842000e+002   2.379000e+002   1.832000e+002   2.582000e+002   2.167000e+002   2.059600e+002   2.328600e+002   1.390600e+002   3.190600e+002   

+

+21   2.356000e+001   2.190000e+001   1.622800e+001   4.789000e+000   1.394900e+001   1.308200e+001   1.350100e+001   1.492000e+001   5.420000e+000   7.397000e+000   1.223000e+001   1.077900e+001   1.327900e+001   1.573900e+001   1.746900e+001   1.948000e+001   1.631000e+001   1.256000e+001   1.771000e+001   2.063000e+001   1.950000e+001   2.134000e+001   1.488000e+001   2.142000e+001   

+

+22   1.513000e+002   1.602300e+002   1.187800e+002   3.508000e+001   1.020800e+002   9.573000e+001   9.880000e+001   1.092000e+002   3.960000e+001   5.402000e+001   8.940000e+001   7.876000e+001   9.706000e+001   1.150600e+002   1.276600e+002   1.424000e+002   1.192600e+002   9.185000e+001   1.293500e+002   1.506500e+002   1.452700e+002   1.376800e+002   9.058000e+001   1.384800e+002   

+

+23   2.746000e+002   2.484000e+002   2.574000e+002   76   221   2.072000e+002   2.138000e+002   2.364000e+002   8.590000e+001   1.172000e+002   1.939000e+002   1.708000e+002   2.104000e+002   2.494000e+002   2.771000e+002   309   2.588000e+002   1.994000e+002   2.804000e+002   3.266000e+002   3.149400e+002   3.440400e+002   1.430400e+002   2.468400e+002   

+

+24   3.520400e+003   3985   3.091900e+003   2.373900e+003   2.980900e+003   2459   2.602100e+003   2.678100e+003   1.306100e+003   2192   6712   6187   7739   8973   5953   5729   7089   5209   3941   4004   2134   1.951400e+003   2.469400e+003   3.797400e+003   

+

+

+

+

+

+

+

+[*,*,8]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   3.943700e+003   4366   3.447700e+003   2.047700e+003   2.716700e+003   2.276900e+003   2.448200e+003   2.578200e+003   1.550200e+003   2652   8442   7749   9707   11237   7027   6.678400e+003   8.628400e+003   6.293400e+003   4.727400e+003   4737   2047   1.767700e+003   2.500700e+003   4.802700e+003   

+

+2   1.905000e+002   1.642000e+002   1.170600e+002   2.247000e+001   7.997000e+001   8.283000e+001   8.726000e+001   1.003500e+002   4.385000e+001   6.219000e+001   1.073000e+002   9.636000e+001   1.210600e+002   1.435600e+002   1.517600e+002   1.673000e+002   1.384000e+002   1.041800e+002   1.458800e+002   1.694800e+002   1.623800e+002   1.792000e+002   1.269000e+002   1.802000e+002   

+

+3   8.846000e+001   7.982000e+001   5.622000e+001   1.233000e+001   3.907000e+001   3.684000e+001   4.055000e+001   4.662000e+001   2.037000e+001   2.891000e+001   4.990000e+001   4.483000e+001   5.628000e+001   6.671000e+001   7.051000e+001   7.770000e+001   6.429000e+001   4.839000e+001   6.779000e+001   7.879000e+001   7.549000e+001   8.329000e+001   5.899000e+001   8.369000e+001   

+

+4   3.821900e+003   4205   3.443200e+003   1.844200e+003   1.830200e+003   1.451200e+003   1597   2160   1310   2252   7258   6667   8356   9673   5993   5.676700e+003   7.396700e+003   5.390700e+003   3.998700e+003   3.987500e+003   1.647500e+003   1.390400e+003   2.072400e+003   4.026900e+003   

+

+5   1763   1591   1155   2.791000e+002   1.541000e+002   1.096000e+002   1.505000e+002   2.714000e+002   4.064000e+002   5.769000e+002   995   894   1122   1329   1405   1549   1.281500e+003   9.653000e+002   1.351300e+003   1.570300e+003   1.504400e+003   1.659600e+003   1.174600e+003   1.667600e+003   

+

+6   7.091000e+001   6.398000e+001   4.641000e+001   1.123000e+001   3.271000e+001   2.985000e+001   3.150000e+001   3.636000e+001   1.527000e+001   2.319000e+001   4.001000e+001   3.595000e+001   4.514000e+001   5.352000e+001   5.662000e+001   6.240000e+001   5.164000e+001   3.887000e+001   5.437000e+001   6.317000e+001   6.052000e+001   6.678000e+001   4.728000e+001   6.708000e+001   

+

+7   1.982000e+002   1.787900e+002   1.297000e+002   3.133000e+001   9.123000e+001   8.622000e+001   8.251000e+001   9.608000e+001   3.728000e+001   5.640000e+001   1.117000e+002   1.003700e+002   1.260700e+002   1.494700e+002   1.579700e+002   1.741000e+002   144   1.083700e+002   1.515700e+002   1.762700e+002   1.689000e+002   1.864300e+002   1.322300e+002   1.875300e+002   

+

+8   4.974300e+003   5451   4.379700e+003   2.723700e+003   2.983700e+003   2.477700e+003   2676   2368   1166   2431   8624   8454   10706   12376   8016   7622   8702   6110   4331   4351   2411   2.097300e+003   2.916300e+003   5.424300e+003   

+

+9   3.603000e+002   325   2.357500e+002   5.695000e+001   1.664500e+002   1.573600e+002   1.657100e+002   1.905100e+002   5.551000e+001   9.030000e+001   1.762000e+002   1.555000e+002   2.298000e+002   2.723000e+002   2.873000e+002   3.167000e+002   2.619000e+002   1.972000e+002   2.762000e+002   321   3.075600e+002   3.393600e+002   2.403600e+002   3.408600e+002   

+

+10   5.271000e+002   4.755000e+002   3.453700e+002   8.337000e+001   2.430700e+002   2.297900e+002   2.420200e+002   2.781200e+002   1.213200e+002   1.134000e+002   2.383000e+002   2.081000e+002   2.769000e+002   3.979000e+002   4.209000e+002   4.639000e+002   3.835000e+002   2.887000e+002   4.037000e+002   4.688000e+002   4.490600e+002   4.956600e+002   3.506600e+002   4.986600e+002   

+

+11   17935   19820   15797   9587   10907   8964   9717   10317   5811   10654   29244   27194   35830   41920   30270   28716   30166   20546   13591   13613   8943   7688   10973   20165   

+

+12   1.877000e+002   1.693600e+002   1.228700e+002   2.970000e+001   8.640000e+001   8.166000e+001   8.602000e+001   9.889000e+001   4.319000e+001   6.127000e+001   1.058000e+002   8.760000e+001   112   1.342000e+002   1.423000e+002   165   1.365000e+002   1.027400e+002   1.442400e+002   1.676400e+002   1.605900e+002   1.771500e+002   1.251500e+002   1.775500e+002   

+

+13   9.728000e+002   878   6.372000e+002   1.538000e+002   448   4.234000e+002   446   5.128000e+002   2.241000e+002   3.185000e+002   5.497000e+002   494   4.197000e+002   5.337000e+002   5.747000e+002   654   7.067000e+002   5.321000e+002   7.451000e+002   8.661000e+002   8.297000e+002   9.153000e+002   6.483000e+002   9.203000e+002   

+

+14   4843   5192   4.084700e+003   2.289700e+003   2.825700e+003   2.367200e+003   2.555500e+003   2.743500e+003   1.492500e+003   2663   7972   7466   9517   10557   7037   6749   6949   5061   3661   3764   2684   2471   3001   5299   

+

+15   1522   1.373300e+003   9.968000e+002   241   701   6.626000e+002   6.979000e+002   8.027000e+002   3.507000e+002   4.978000e+002   859   7.715000e+002   9.685000e+002   1.147500e+003   7.225000e+002   846   6.155000e+002   3.423000e+002   1.166300e+003   1.356300e+003   1.299400e+003   1.433600e+003   1.014600e+003   1.439600e+003   

+

+16   5.725000e+002   5.166000e+002   3.753000e+002   9.060000e+001   2.641000e+002   2.496000e+002   2.629000e+002   3.021000e+002   1.318000e+002   1.871000e+002   3.231000e+002   2.903000e+002   3.646000e+002   4.317000e+002   4.557000e+002   433   346   2.435000e+002   3.695000e+002   5.105000e+002   4.891200e+002   5.396200e+002   3.816200e+002   5.416200e+002   

+

+17   41461   46430   37200   23290   25680   20938   22738   24008   13698   25430   80850   75960   96970   111770   72670   68566   50066   26666   8803   8484   19584   16225   25198   47151   

+

+18   2.347000e+002   2.116800e+002   1.534800e+002   3.716000e+001   1.083600e+002   1.024100e+002   1.078800e+002   124   5.420000e+001   7.687000e+001   1.326000e+002   1.191400e+002   1.495400e+002   1.773400e+002   1.875400e+002   2.067000e+002   171   117   1.682000e+002   1.974000e+002   1.886500e+002   2.211500e+002   1.567500e+002   2.220500e+002   

+

+19   2555   2305   1.671900e+003   4.045000e+002   1.177500e+003   1.112900e+003   1172   1.347400e+003   5.884000e+002   835   1442   1296   1627   1929   2039   2247   1860   1400   576   894   798   1024   1705   2417   

+

+20   1160   1.046700e+003   7.594000e+002   1.833000e+002   5.343000e+002   5.050000e+002   532   6.121000e+002   2.676000e+002   3.792000e+002   6.545000e+002   5.876000e+002   7.381000e+002   8.751000e+002   9.251000e+002   1020   8.439000e+002   6.356000e+002   8.896000e+002   7.486000e+002   7.052000e+002   8.075000e+002   4.885000e+002   1.097500e+003   

+

+21   7.942000e+001   7.162000e+001   5.201000e+001   1.256000e+001   3.654000e+001   3.453000e+001   3.637000e+001   4.182000e+001   1.828000e+001   2.595000e+001   4.482000e+001   4.027000e+001   5.051000e+001   5.985000e+001   6.325000e+001   6.972000e+001   5.772000e+001   4.347000e+001   6.087000e+001   7.075000e+001   6.645000e+001   7.350000e+001   5.160000e+001   7.380000e+001   

+

+22   5.621000e+002   5.884000e+002   4.266000e+002   1.031000e+002   300   2.834900e+002   2.986900e+002   3.434900e+002   1.502900e+002   2.133000e+002   3.679000e+002   3.305000e+002   4.147000e+002   4.919000e+002   5.199000e+002   573   4.743000e+002   3.568000e+002   4.998000e+002   5.808000e+002   5.565000e+002   524   345   527   

+

+23   924   8.007000e+002   8.243000e+002   199   579   5.472000e+002   5.764000e+002   6.627000e+002   2.897000e+002   4.108000e+002   709   637   800   949   1003   1105   9.142000e+002   6.878000e+002   9.638000e+002   1.120800e+003   1.073700e+003   1.185100e+003   5.041000e+002   8.561000e+002   

+

+24   6728   7216   5257   3677   4817   4.061600e+003   4.381600e+003   4.741600e+003   2.517600e+003   4467   12996   12191   15585   18005   12555   12154   11964   8139   6049   6306   4946   4669   5319   7488   

+

+

+

+

+

+[*,*,10]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   6903   7760   6385   4775   6425   5.485200e+003   5.801200e+003   6.041200e+003   3.662200e+003   5412   16761   14657   17716   20686   11586   11069   19699   15447   13362   13438   3358   2973   3868   7783   

+

+2   579   4.946000e+002   3.628000e+002   9.590000e+001   3.423000e+002   3.532000e+002   3.684000e+002   4.156000e+002   1.669000e+002   2.242000e+002   3.648000e+002   3.188000e+002   3.895000e+002   4.613000e+002   4.683000e+002   511   4.181000e+002   3.085000e+002   4.295000e+002   4.985000e+002   4.747000e+002   5.287000e+002   3.767000e+002   5.307000e+002   

+

+3   2.694000e+002   2.454000e+002   177   5.270000e+001   1.669000e+002   1.567500e+002   1.708500e+002   1.928500e+002   7.755000e+001   1.042000e+002   1.694000e+002   148   1.808000e+002   2.143000e+002   2.178000e+002   2.376000e+002   1.945000e+002   1.434000e+002   1.996000e+002   2.316000e+002   2.205200e+002   2.456200e+002   1.750200e+002   2.469200e+002   

+

+4   7.182500e+003   7970   6885   4325   3915   3.115900e+003   3.378900e+003   4.928900e+003   3.053900e+003   4533   14265   12469   15074   17604   9714   9228   16898   13280   11359   11368   2538   2.158500e+003   3.059500e+003   6.342500e+003   

+

+5   5365   4887   3668   1192   659   456   596   1033   1545   2076   3375   2949   3607   4275   4345   4741   3878   2860   3980   4619   4.398100e+003   4.898100e+003   3.488100e+003   4.918100e+003   

+

+6   1.922000e+002   1.751000e+002   1.313500e+002   4.272000e+001   1.246200e+002   1.137200e+002   1.187700e+002   1.344000e+002   5.170000e+001   7.430000e+001   1.208000e+002   1.055500e+002   1.290500e+002   1.529500e+002   1.554500e+002   1.696000e+002   1.388000e+002   1.024000e+002   1.425000e+002   1.653000e+002   1.573800e+002   1.752800e+002   1.248800e+002   1.761800e+002   

+

+7   5.365000e+002   4.887000e+002   3.668000e+002   1.192000e+002   3.469000e+002   3.266000e+002   3.125000e+002   3.562000e+002   1.264000e+002   1.795000e+002   3.375000e+002   2.949000e+002   3.607000e+002   4.275000e+002   4.345000e+002   4.741000e+002   3.878000e+002   286   398   4.619000e+002   4.398100e+002   4.898100e+002   3.488100e+002   4.918100e+002   

+

+8   9388   10360   8767   6797   7017   5.940400e+003   6.304400e+003   5.004400e+003   2.237400e+003   4244   16123   15688   19205   22355   13075   12487   19507   14889   12513   12609   3919   3485   4491   8688   

+

+9   9.761000e+002   8.894000e+002   6.671000e+002   2.171000e+002   632   595   6.205000e+002   6.995000e+002   1.875000e+002   2.842000e+002   521   4.439000e+002   6.559000e+002   7.769000e+002   7.889000e+002   861   7.048000e+002   5.201000e+002   7.241000e+002   8.401000e+002   800   8.907000e+002   6.347000e+002   8.947000e+002   

+

+10   1206   1.098200e+003   8.239000e+002   268   7.800000e+002   7.344000e+002   7.659000e+002   8.638000e+002   3.468000e+002   3.242000e+002   616   5.205000e+002   6.675000e+002   9.595000e+002   9.755000e+002   1064   8.709000e+002   6.422000e+002   8.942000e+002   1.037200e+003   9.876000e+002   1.100300e+003   7.833000e+002   1.105300e+003   

+

+11   31905   35820   30089   22949   24539   20446   21807   22687   12817   20400   48980   42750   56120   67210   48210   45809   63209   46559   37009   37167   13647   11802   16142   30875   

+

+12   4.291000e+002   3.909000e+002   2.932000e+002   9.530000e+001   2.777000e+002   2.614500e+002   2.726500e+002   3.075500e+002   1.234500e+002   1.659000e+002   2.694000e+002   2.174000e+002   2.697000e+002   3.232000e+002   3.292000e+002   3.788000e+002   3.101000e+002   2.286000e+002   3.186000e+002   370   3.523800e+002   3.923800e+002   2.793800e+002   3.933800e+002   

+

+13   2220   2022   1.515500e+003   4.943000e+002   1.443300e+003   1.359100e+003   1.417600e+003   1.598800e+003   6.408000e+002   861   1399   1.222200e+003   1.010200e+003   1.287200e+003   1.316200e+003   1480   1607   1185   1651   1915   1.823700e+003   2.030700e+003   1.445700e+003   2.034700e+003   

+

+14   9006   9730   8024   5584   6714   5722   6075   6425   3415   5307   15080   13528   16768   18278   11128   10718   14358   11473   9693   9942   4562   4313   4823   8626   

+

+15   3152   2871   2.153800e+003   6.998000e+002   2.036800e+003   1.917900e+003   2.000100e+003   2.256100e+003   9.061000e+002   1218   1980   1730   2114   2505   1578   1810   1306   709   2339   2713   2.583500e+003   2.877500e+003   2.047500e+003   2.889500e+003   

+

+16   1184   1079   8.091000e+002   2.634000e+002   7.664000e+002   7.216000e+002   7.526000e+002   8.493000e+002   3.413000e+002   4.581000e+002   745   6.506000e+002   7.946000e+002   9.426000e+002   9.576000e+002   908   7.187000e+002   4.939000e+002   7.419000e+002   1.018900e+003   9.702000e+002   1080   769   1085   

+

+17   72049   82400   69800   55400   56500   46581   49771   51371   29771   47890   148500   133610   165910   192410   113810   107360   78560   38710   13590   13166   28166   22965   35485   70049   

+

+18   5.377000e+002   4.898000e+002   3.669000e+002   1.194000e+002   348   3.277000e+002   3.418000e+002   3.855000e+002   1.548000e+002   208   3.378000e+002   2.951000e+002   3.608000e+002   4.275000e+002   4.345000e+002   4.742000e+002   3.879000e+002   2.579000e+002   3.709000e+002   4.347000e+002   4.126200e+002   4.909200e+002   3.499200e+002   4.929200e+002   

+

+19   5285   4814   3613   1174   3419   3.219200e+003   3.357200e+003   3.787200e+003   1.521200e+003   2045   3328   2909   3555   4212   4282   4672   3824   2822   1192   1820   1.602800e+003   2.094800e+003   3.434800e+003   4.844800e+003   

+

+20   2397   2184   1.637100e+003   5.328000e+002   1.554800e+003   1.463800e+003   1.526700e+003   1722   691   928   1508   1318   1610   1909   1941   2117   1733   1278   1780   1503   1.404500e+003   1.627500e+003   9.975000e+002   2.197500e+003   

+

+21   1.642000e+002   1.496000e+002   1.122200e+002   3.647000e+001   1.062700e+002   1.000500e+002   1.043400e+002   1.176900e+002   4.729000e+001   6.351000e+001   1.033000e+002   9.028000e+001   1.102800e+002   1.307800e+002   1.328800e+002   145   1.186900e+002   8.751000e+001   1.218100e+002   1.413100e+002   1.319200e+002   1.472000e+002   1.041000e+002   1.479000e+002   

+

+22   1274   1.358400e+003   1.018600e+003   3.311000e+002   9.651000e+002   9.087000e+002   9.477000e+002   1.069200e+003   4.292000e+002   5.772000e+002   938   8.195000e+002   1.001500e+003   1.186500e+003   1.206500e+003   1316   1.077200e+003   7.945000e+002   1.105500e+003   1.282500e+003   1.221200e+003   1.142900e+003   7.519000e+002   1.149900e+003   

+

+23   1938   1706   1.774400e+003   5.784000e+002   1.679400e+003   1.581200e+003   1.648800e+003   1.860800e+003   7.488000e+002   1006   1636   1429   1746   2070   2104   2296   1880   1387   1927   2236   2.128700e+003   2.370700e+003   1.030700e+003   1.720700e+003   

+

+24   11431   12490   9489   8359   11129   9493   10091   10731   5403   8549   23342   21172   26510   30760   20470   19894   22634   16104   13484   14020   8250   7961   8481   11181   

+

+

+

+

+

+

+

+[*,*,12]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   10974   12290   10523   8093   11123   9621   10062   10712   6584   8886   28612   24290   28258   33308   16388   15760   39380   32640   30260   30433   4673   4247   5147   11704   

+

+2   1130   962   7.218000e+002   2.316000e+002   8.256000e+002   8.493000e+002   8.788000e+002   976   364   4.763000e+002   750   6.453000e+002   7.753000e+002   9.183000e+002   9.133000e+002   991   8.059000e+002   5.875000e+002   8.155000e+002   9.455000e+002   8.971000e+002   1.004500e+003   7.185000e+002   1.008500e+003   

+

+3   5.255000e+002   4.843000e+002   3.553000e+002   1.272000e+002   4.037000e+002   3.779000e+002   4.087000e+002   4.541000e+002   1.692000e+002   2.213000e+002   3.485000e+002   2.997000e+002   3.596000e+002   4.265000e+002   4.245000e+002   4.606000e+002   3.752000e+002   2.733000e+002   3.793000e+002   4.397000e+002   4.172300e+002   4.671300e+002   3.341300e+002   4.691300e+002   

+

+4   11845   13070   11733   7363   6293   5.024600e+003   5.384600e+003   8.534600e+003   5.441600e+003   7350   24317   20633   23976   28266   13526   12915   33725   28030   25761   25805   3325   2865   3884   9355   

+

+5   10480   9653   7424   2881   1591   1078   1351   2254   3374   4414   6940   5968   7168   8498   8458   9180   7470   5441   7561   8761   8313   9312   6662   9352   

+

+6   3.392000e+002   3.125000e+002   2.404000e+002   9.310000e+001   2.714000e+002   2.477000e+002   2.566000e+002   2.859000e+002   1.021000e+002   1.428000e+002   2.249000e+002   1.934000e+002   2.324000e+002   2.754000e+002   2.744000e+002   2.977000e+002   2.423000e+002   1.768000e+002   2.448000e+002   2.836000e+002   2.690500e+002   3.012500e+002   2.153500e+002   3.027500e+002   

+

+7   947   8.723000e+002   6.711000e+002   2.598000e+002   7.578000e+002   7.114000e+002   6.806000e+002   7.619000e+002   2.489000e+002   343   628   5.405000e+002   6.495000e+002   7.695000e+002   7.655000e+002   831   6.762000e+002   493   684   792   7.515000e+002   8.417000e+002   6.017000e+002   8.457000e+002   

+

+8   15777   17290   15284   12544   12244   10528   11032   7952   3260   5886   26918   26228   30760   36180   18350   17627   40717   33371   30621   30810   5290   4793   5843   12887   

+

+9   1724   1589   1.222100e+003   4.742000e+002   1.382200e+003   1.297400e+003   1.342300e+003   1.491200e+003   3.712000e+002   542   959   7.987000e+002   1.180700e+003   1.399700e+003   1.392700e+003   1511   1230   8.964000e+002   1.244400e+003   1.442400e+003   1.368100e+003   1.531700e+003   1.095700e+003   1.538700e+003   

+

+10   1938   1786   1.374100e+003   5.328000e+002   1.554800e+003   1.459500e+003   1.510400e+003   1.677700e+003   6.247000e+002   584   1053   8.729000e+002   1.095900e+003   1.574900e+003   1.566900e+003   1700   1383   1008   1399   1621   1538   1722   1231   1730   

+

+11   52885   59020   52043   43043   42343   35885   37732   39732   23582   33400   69750   55280   72330   91030   66130   63077   134677   108737   97437   97750   17550   15295   20275   44485   

+

+12   6.908000e+002   6.361000e+002   4.896000e+002   1.897000e+002   5.529000e+002   5.191000e+002   5.371000e+002   5.967000e+002   2.224000e+002   2.908000e+002   4.573000e+002   3.636000e+002   4.429000e+002   531   529   606   4.933000e+002   3.593000e+002   4.983000e+002   5.773000e+002   5.477000e+002   6.137000e+002   4.387000e+002   6.167000e+002   

+

+13   3579   3298   2537   984   2864   2.688200e+003   2.782200e+003   3.091200e+003   1.153200e+003   1508   2378   2045   1663   2117   2097   2343   2552   1860   2580   2990   2.836400e+003   3.176400e+003   2.273400e+003   3.194400e+003   

+

+14   14842   16000   13808   10538   11888   10288   10782   11482   6268   8768   25976   22426   26620   28450   14520   14033   29713   26060   24090   24492   6262   6027   6417   12622   

+

+15   4781   4404   3390   1316   3827   3593   3718   4132   1543   2017   3176   2731   3280   3885   2445   2774   1993   1070   3460   4006   3.801100e+003   4.256100e+003   3.036100e+003   4.266100e+003   

+

+16   1802   1660   1.276600e+003   4.945000e+002   1.443500e+003   1.355300e+003   1.402700e+003   1.557800e+003   5.798000e+002   758   1193   1026   1233   1462   1455   1378   1084   7.355000e+002   1.098500e+003   1.505500e+003   1.428400e+003   1.599900e+003   1.144900e+003   1.608900e+003   

+

+17   119950   136000   121080   103880   96180   80742   85042   88942   54932   78070   255890   221000   262110   307210   155210   146890   109950   47750   17410   16916   34656   28006   43146   100150   

+

+18   865   7.966000e+002   6.127000e+002   2.374000e+002   6.924000e+002   6.500000e+002   6.727000e+002   747   2.784000e+002   3.642000e+002   5.734000e+002   4.934000e+002   593   703   700   7.595000e+002   618   404   578   6.775000e+002   6.404000e+002   7.694000e+002   5.504000e+002   7.724000e+002   

+

+19   8049   7412   5704   2211   6442   6048   6258   6951   2590   3387   5335   4589   5510   6534   6504   7057   5746   4187   1797   2720   2375   3144   5114   7184   

+

+20   3646   3360   2584   1004   2925   2.745600e+003   2.840600e+003   3.155600e+003   1.175600e+003   1537   2423   2084   2503   2966   2946   3197   2601   1896   2636   2229   2.072500e+003   2.418500e+003   1.493500e+003   3.253500e+003   

+

+21   2.500000e+002   2.304000e+002   1.773300e+002   6.863000e+001   1.999300e+002   1.876800e+002   1.942500e+002   2.158500e+002   8.055000e+001   1.053000e+002   1.656000e+002   1.424000e+002   1.711000e+002   2.028000e+002   2.019000e+002   2.191000e+002   1.783000e+002   130   1.799000e+002   2.085000e+002   1.939000e+002   2.176000e+002   1.548000e+002   2.193000e+002   

+

+22   2043   2211   1701   659   1924   1.806400e+003   1.869400e+003   2.076400e+003   7.724000e+002   1010   1590   1368   1644   1948   1939   2104   1712   1249   1737   2011   1.908100e+003   1.779100e+003   1.167100e+003   1.785100e+003   

+

+23   2984   2673   2802   1087   3171   2.977100e+003   3.080100e+003   3.422100e+003   1.275100e+003   1667   2625   2257   2711   3214   3194   3467   2821   2055   2855   3308   3.138200e+003   3.514200e+003   1.544200e+003   2.559200e+003   

+

+24   16980   18730   14914   15634   19384   16746   17572   18692   9602   13750   38800   33880   40780   47730   28290   27600   45490   35530   32630   33430   11160   10910   11190   14160   

+

+

+

+

+

+[*,*,14]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   14356   16050   14332   10912   15262   13291   13826   15056   9338   11969   40212   33682   38170   45260   19650   18926   59946   50922   48752   48979   5029   4609   5329   14546   

+

+2   1481   1239   9.594000e+002   380   1352   1.388800e+003   1.431400e+003   1.577800e+003   5.648000e+002   724   1110   9.417000e+002   1.115700e+003   1.321700e+003   1.243700e+003   1329   1063   7.483000e+002   1.028300e+003   1.187300e+003   1.113800e+003   1.268500e+003   9.175000e+002   1.274500e+003   

+

+3   688   6.364000e+002   4.784000e+002   2.089000e+002   6.619000e+002   6.186000e+002   6.664000e+002   7.349000e+002   2.629000e+002   3.367000e+002   5.159000e+002   4.373000e+002   5.183000e+002   6.144000e+002   5.784000e+002   6.179000e+002   4.941000e+002   3.477000e+002   4.777000e+002   5.518000e+002   5.175700e+002   5.889700e+002   4.259700e+002   5.919700e+002   

+

+4   15939   17510   16241   9931   8281   6638   7069   11819   7668   9831   34069   28524   32285   38295   16095   15391   51381   43774   41652   41719   3459   2965   3887   11629   

+

+5   13710   12670   10079   4717   2607   1748   2142   3494   5224   6693   10270   8715   10325   12245   11525   12310   9850   6929   9519   10989   10308   11739   8489   11799   

+

+6   4.199000e+002   388   3.086000e+002   1.446000e+002   4.209000e+002   3.841000e+002   3.962000e+002   4.377000e+002   1.498000e+002   2.053000e+002   3.151000e+002   2.674000e+002   3.163000e+002   3.748000e+002   3.528000e+002   3.769000e+002   3.019000e+002   2.127000e+002   2.917000e+002   3.367000e+002   3.157900e+002   3.596900e+002   2.601900e+002   3.612900e+002   

+

+7   1173   1084   8.628000e+002   4.043000e+002   1.176300e+003   1.102500e+003   1.054700e+003   1.171200e+003   3.662000e+002   492   880   7.462000e+002   8.842000e+002   1.048200e+003   9.862000e+002   1054   8.433000e+002   5.935000e+002   8.155000e+002   9.405000e+002   8.822000e+002   1005   726   1009   

+

+8   21658   23620   21698   17928   16958   14715   15321   10441   4061   7054   38090   37180   42290   50110   22040   21192   65322   55299   52759   52990   5570   5061   5951   16128   

+

+9   2135   1973   1570   735   2136   2.002100e+003   2.063100e+003   2.274100e+003   5.441000e+002   773   1331   1088   1609   1907   1794   1917   1533   1079   1482   1711   1.604900e+003   1.827900e+003   1.321900e+003   1.836900e+003   

+

+10   2231   2062   1.640900e+003   7.689000e+002   2.234900e+003   2.094400e+003   2.158500e+003   2.379500e+003   8.515000e+002   796   1378   1124   1386   1992   1875   2003   1602   1128   1548   1787   1.676300e+003   1.909300e+003   1.381300e+003   1.919300e+003   

+

+11   73600   81540   75030   63230   58530   50179   52379   56479   35189   46190   86810   62470   81660   109260   79060   75500   226000   190280   179540   179910   17780   15310   19940   55170   

+

+12   794   7.337000e+002   5.841000e+002   2.732000e+002   7.962000e+002   7.463000e+002   7.691000e+002   848   303   3.882000e+002   596   468   562   673   631   714   571   4.018000e+002   5.518000e+002   6.368000e+002   5.973000e+002   6.805000e+002   4.915000e+002   6.835000e+002   

+

+13   4113   3801   3023   1418   4124   3865   3983   4390   1571   2013   3087   2619   2098   2674   2454   2690   2954   2077   2857   3299   3.094700e+003   3.524700e+003   2.550700e+003   3.538700e+003   

+

+14   19932   21470   19373   15423   16563   14471   15063   16313   9227   12079   37784   31904   36620   38610   15950   15334   48674   44597   42807   43243   6523   6312   6562   15322   

+

+15   4689   4333   3444   1614   4702   4408   4543   5007   1790   2293   3517   2984   3531   4181   2631   2900   2061   1068   3258   3761   3528   4018   2908   4035   

+

+16   1764   1631   1.297900e+003   6.079000e+002   1.765900e+003   1.654800e+003   1.705900e+003   1.880900e+003   6.739000e+002   863   1323   1122   1329   1575   1482   1399   1082   707   1041   1415   1.327600e+003   1.511600e+003   1.092600e+003   1.517600e+003   

+

+17   169413   190100   176410   152310   132410   112480   117560   126460   82480   108410   377920   318920   364900   431500   185200   175650   134060   48240   19180   18722   34512   27045   41505   125713   

+

+18   996   9.203000e+002   7.319000e+002   3.425000e+002   9.985000e+002   936   9.646000e+002   1063   380   4.872000e+002   747   6.338000e+002   7.508000e+002   8.898000e+002   8.378000e+002   895   7.159000e+002   4.449000e+002   6.329000e+002   7.399000e+002   6.904000e+002   8.534000e+002   6.174000e+002   8.574000e+002   

+

+19   7880   7281   5792   2709   7899   7404   7631   8414   3010   3854   5906   5007   5931   7031   6621   7074   5660   3985   1795   2641   2249   3074   4884   6784   

+

+20   3575   3305   2630   1231   3581   3.355900e+003   3.457900e+003   3.811900e+003   1.363900e+003   1747   2679   2272   2692   3192   3005   3211   2568   1807   2484   2110   1.932800e+003   2.305800e+003   1.456800e+003   3.076800e+003   

+

+21   2.449000e+002   2.264000e+002   1.801700e+002   8.427000e+001   2.455700e+002   2.301600e+002   2.371900e+002   2.613900e+002   9.329000e+001   1.195000e+002   1.834000e+002   1.556000e+002   1.844000e+002   2.186000e+002   2.057000e+002   2.198000e+002   1.758000e+002   1.237000e+002   1.697000e+002   1.959000e+002   1.802000e+002   2.058000e+002   148   2.072000e+002   

+

+22   2309   2551   2029   950   2765   2.591700e+003   2.671700e+003   2.944700e+003   1.053700e+003   1350   2070   1756   2080   2465   2320   2478   1982   1395   1918   2214   2077   1914   1258   1924   

+

+23   2991   2697   2855   1335   3888   3.644500e+003   3.755500e+003   4.138500e+003   1.478500e+003   1894   2905   2464   2920   3458   3258   3481   2784   1963   2693   3109   2.916200e+003   3.321200e+003   1.511200e+003   2.450200e+003   

+

+24   20250   22710   19288   23318   26118   22735   23697   25577   14027   18630   56910   48330   55940   65980   32650   31681   77321   63921   61081   61820   10680   10360   10710   13610   

+

+

+

+

+

+[*,*,16]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   15631   17650   16137   11607   16797   14526   14991   16331   9524   11755   41313   34437   38154   45484   18284   17707   66787   57802   55912   56145   4655   4331   4911   15321   

+

+2   1534   1305   1.039400e+003   4.814000e+002   1.712400e+003   1.752100e+003   1.786700e+003   1.927700e+003   6.097000e+002   755   1108   917   1057   1253   1202   1291   1039   7.407000e+002   1.021700e+003   1.181700e+003   1.113300e+003   1.259600e+003   9.076000e+002   1.266600e+003   

+

+3   713   6.824000e+002   5.234000e+002   2.643000e+002   8.373000e+002   7.793000e+002   8.308000e+002   8.959000e+002   2.827000e+002   3.504000e+002   5.139000e+002   4.256000e+002   4.908000e+002   5.817000e+002   5.587000e+002   6.002000e+002   483   3.444000e+002   4.754000e+002   5.492000e+002   5.174000e+002   586   422   589   

+

+4   16897   18710   17605   10465   9445   7570   7948   12648   7804   9629   35086   29245   32369   38599   14949   14373   57303   49714   47834   47906   3146   2742   3542   12327   

+

+5   14190   13590   11137   5967   3297   2145   2468   3778   5648   7000   10260   8491   9791   11601   11141   11970   9634   6870   9470   10950   10316   11670   8400   11720   

+

+6   3.706000e+002   3.549000e+002   2.908000e+002   1.558000e+002   4.541000e+002   4.144000e+002   4.228000e+002   4.567000e+002   1.374000e+002   1.822000e+002   2.674000e+002   2.214000e+002   2.553000e+002   3.026000e+002   2.904000e+002   312   2.511000e+002   179   2.472000e+002   2.857000e+002   2.692000e+002   3.046000e+002   2.191000e+002   3.061000e+002   

+

+7   1034   990   8.115000e+002   4.357000e+002   1.270700e+003   1.186500e+003   1135   1.229800e+003   3.358000e+002   434   747   6.185000e+002   7.135000e+002   8.455000e+002   8.115000e+002   872   7.017000e+002   5.005000e+002   6.895000e+002   7.965000e+002   7.503000e+002   8.495000e+002   6.115000e+002   8.535000e+002   

+

+8   23669   26010   24398   19338   18578   16034   16552   11072   3866   6360   41044   40024   44230   52760   20640   19939   78519   68136   65846   66042   4842   4404   5224   17289   

+

+9   1882   1802   1.476800e+003   7.918000e+002   2.307800e+003   2.154500e+003   2.196700e+003   2.369700e+003   4.997000e+002   679   1112   878   1298   1538   1476   1586   1277   911   1256   1452   1.367500e+003   1.547500e+003   1.114500e+003   1.554500e+003   

+

+10   1728   1654   1.355100e+003   7.271000e+002   2.122100e+003   1.981900e+003   2.020800e+003   2.178800e+003   6.868000e+002   642   1040   8.254000e+002   9.834000e+002   1.413400e+003   1.356400e+003   1457   1173   8.363000e+002   1.153300e+003   1.333300e+003   1.255600e+003   1.421300e+003   1.023300e+003   1.427300e+003   

+

+11   85907   95160   89770   72070   65470   56043   57933   63333   39743   48880   82700   52610   68400   100410   75510   72511   296611   257801   248071   248310   15110   12947   17257   62407   

+

+12   6.151000e+002   589   4.827000e+002   2.592000e+002   7.542000e+002   7.041000e+002   7.179000e+002   7.744000e+002   2.444000e+002   3.029000e+002   4.444000e+002   3.414000e+002   3.974000e+002   476   456   5.184000e+002   4.175000e+002   2.977000e+002   4.107000e+002   4.743000e+002   4.468500e+002   5.057500e+002   3.637500e+002   5.077500e+002   

+

+13   3189   3054   2502   1343   3912   3.652600e+003   3.724600e+003   4.017600e+003   1.267600e+003   1571   2305   1908   1488   1895   1790   1976   2163   1542   2122   2454   2.311900e+003   2.616900e+003   1.887900e+003   2.632900e+003   

+

+14   22020   24000   22340   17380   17960   15622   16107   17567   10013   12321   42616   35487   39291   41051   13281   12755   63035   59567   57837   58160   5280   5038   5418   16250   

+

+15   3849   3686   3020   1621   4726   4.412800e+003   4.499800e+003   4.853800e+003   1.530800e+003   1897   2788   2309   2662   3154   1984   2209   1575   825   2565   2965   2.793200e+003   3.161200e+003   2.279200e+003   3.178200e+003   

+

+16   1450   1388   1.137200e+003   6.102000e+002   1.777200e+003   1.659700e+003   1.692500e+003   1.824500e+003   5.755000e+002   713   1046   8.664000e+002   9.984000e+002   1.183400e+003   1.136400e+003   1074   8.361000e+002   5.543000e+002   8.193000e+002   1.117300e+003   1.052600e+003   1.191400e+003   8.584000e+002   1.197400e+003   

+

+17   203024   226400   214710   174610   150210   127620   132070   144670   94700   116390   440230   366730   404900   483100   179400   171410   136480   42110   16210   15786   30316   24010   37010   146424   

+

+18   771   7.387000e+002   6.051000e+002   3.244000e+002   9.454000e+002   8.827000e+002   9.001000e+002   9.708000e+002   3.068000e+002   3.801000e+002   5.573000e+002   4.615000e+002   5.315000e+002   6.302000e+002   6.052000e+002   6.502000e+002   5.235000e+002   3.315000e+002   4.725000e+002   5.523000e+002   5.178000e+002   6.328000e+002   4.558000e+002   6.368000e+002   

+

+19   6468   6194   5077   2726   7936   7410   7555   8146   2568   3183   4675   3874   4462   5289   5069   5446   4386   3125   1385   2059   1770   2389   3829   5339   

+

+20   2936   2812   2304   1236   3603   3364   3430   3699   1166   1445   2121   1756   2024   2399   2302   2474   1991   1419   1958   1660   1.529300e+003   1.810300e+003   1.134300e+003   2.424300e+003   

+

+21   2.010000e+002   1.925000e+002   1.577000e+002   8.460000e+001   2.468000e+002   2.304000e+002   2.349000e+002   2.533000e+002   7.980000e+001   9.890000e+001   1.452000e+002   1.202500e+002   1.386500e+002   1.643500e+002   1.577500e+002   1.695000e+002   1.364000e+002   9.720000e+001   134   1.549000e+002   1.431000e+002   1.624000e+002   1.162000e+002   1.632000e+002   

+

+22   1818   2047   1678   901   2618   2.444400e+003   2.492400e+003   2.688400e+003   8.504000e+002   1054   1546   1.280100e+003   1.475100e+003   1.748100e+003   1.677100e+003   1802   1451   1034   1426   1648   1.552100e+003   1.437100e+003   9.451000e+002   1.445100e+003   

+

+23   2476   2342   2501   1342   3902   3.642500e+003   3.713500e+003   4.005500e+003   1.264500e+003   1567   2300   1904   2196   2603   2498   2684   2160   1540   2122   2453   2.310800e+003   2.614800e+003   1.174800e+003   1.920800e+003   

+

+24   20739   23900   21133   27333   29133   25326   26113   28413   15803   19570   66380   55360   61510   73320   30680   29872   105532   90932   88262   88840   8900   8569   9049   11799   

+

+

+

+

+

+

+

+[*,*,18]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   16620   18240   16270   10080   14100   12221   12645   13775   8382   10871   40347   34427   38700   46010   19700   19076   64826   55695   53215   53454   5384   4975   5835   17200   

+

+2   1500   1284   9.752000e+002   3.414000e+002   1.216400e+003   1.246200e+003   1.275400e+003   1.386200e+003   4.582000e+002   6.034000e+002   957   8.262000e+002   9.962000e+002   1.180200e+003   1.182200e+003   1285   1.047900e+003   7.669000e+002   1.065900e+003   1.235900e+003   1.173900e+003   1.311900e+003   9.369000e+002   1.317900e+003   

+

+3   6.961000e+002   6.503000e+002   4.813000e+002   1.875000e+002   5.944000e+002   5.541000e+002   5.928000e+002   6.442000e+002   2.127000e+002   280   4.443000e+002   3.836000e+002   4.631000e+002   5.489000e+002   5.499000e+002   5.977000e+002   4.871000e+002   3.563000e+002   4.953000e+002   5.736000e+002   5.448000e+002   6.086000e+002   4.346000e+002   6.116000e+002   

+

+4   17430   18920   17456   9156   7786   6.224600e+003   6.571600e+003   1.086160e+004   6.929600e+003   8971   34408   29359   32941   39161   16191   15559   55699   47979   45571   45639   3729   3259   4317   13940   

+

+5   13890   12970   10112   4243   2343   1539   1809   2838   4238   5582   8860   7646   9236   10946   10966   11920   9716   7108   9868   11438   10864   12142   8672   12202   

+

+6   3.836000e+002   3.581000e+002   2.791000e+002   1.171000e+002   3.407000e+002   3.109000e+002   3.183000e+002   3.467000e+002   1.095000e+002   1.542000e+002   2.449000e+002   2.114000e+002   2.551000e+002   3.024000e+002   3.024000e+002   3.288000e+002   268   196   273   3.163000e+002   3.004600e+002   3.357600e+002   2.396600e+002   3.370600e+002   

+

+7   1072   1.000400e+003   7.801000e+002   3.269000e+002   9.529000e+002   8.908000e+002   8.521000e+002   9.313000e+002   2.673000e+002   371   684   5.905000e+002   7.135000e+002   8.455000e+002   8.465000e+002   920   7.497000e+002   5.484000e+002   7.614000e+002   8.824000e+002   8.381000e+002   9.374000e+002   6.694000e+002   9.424000e+002   

+

+8   23931   25820   23674   16774   15654   13535   14012   9252   3399   6198   39697   39007   43840   52090   22090   21335   73495   63194   60244   60457   5747   5229   6349   19241   

+

+9   1950   1821   1.419500e+003   5.955000e+002   1.729500e+003   1.616300e+003   1.653800e+003   1.797800e+003   3.978000e+002   586   1047   8.769000e+002   1.296900e+003   1.537900e+003   1.539900e+003   1674   1364   997   1386   1606   1.525800e+003   1.705800e+003   1.217800e+003   1.713800e+003   

+

+10   2245   2096   1.633200e+003   6.862000e+002   1.999200e+003   1.868900e+003   1.912700e+003   2.078700e+003   6.857000e+002   641   1171   9.752000e+002   1.231200e+003   1.770200e+003   1.773200e+003   1927   1571   1149   1601   1855   1.762300e+003   1.969300e+003   1.403300e+003   1.972300e+003   

+

+11   90480   98030   90560   64960   57560   49616   51376   56076   35916   46310   84840   58520   76780   109080   83180   79990   290790   250860   238640   239010   19110   16740   22040   72080   

+

+12   800   7.472000e+002   5.821000e+002   244   711   6.647000e+002   6.803000e+002   7.394000e+002   2.443000e+002   3.216000e+002   5.101000e+002   4.071000e+002   4.982000e+002   597   598   6.861000e+002   5.594000e+002   409   568   6.589000e+002   6.258000e+002   6.992000e+002   5.002000e+002   7.032000e+002   

+

+13   4144   3868   3018   1265   3689   3.449500e+003   3.530500e+003   3.836500e+003   1.266500e+003   1667   2646   2285   1865   2376   2376   2661   2896   2118   2948   3416   3.244300e+003   3.626300e+003   2.586300e+003   3.641300e+003   

+

+14   23756   25240   22861   15701   15981   13992   14456   15766   9144   11823   42388   36148   40640   42550   15620   15125   62255   58397   56317   56782   6942   6716   7076   19196   

+

+15   5645   5270   4104   1723   5022   4695   4805   5222   1723   2269   3605   3113   3752   4444   2794   3182   2292   1236   4016   4654   4.420200e+003   4.940200e+003   3.530200e+003   4.960200e+003   

+

+16   2120   1979   1.541700e+003   6.477000e+002   1.887700e+003   1765   1.806300e+003   1.963300e+003   6.483000e+002   853   1354   1.169100e+003   1.411100e+003   1.673100e+003   1.676100e+003   1588   1251   852   1270   1744   1.656400e+003   1.852400e+003   1.326400e+003   1.862400e+003   

+

+17   210780   230400   214580   157180   131380   112377   116497   127197   85217   109820   433420   369220   412900   491300   195800   186990   147810   51240   18560   18035   37315   30265   46545   166780   

+

+18   1003   936   7.292000e+002   3.062000e+002   8.912000e+002   8.332000e+002   8.527000e+002   9.267000e+002   3.057000e+002   4.027000e+002   639   5.516000e+002   6.666000e+002   7.896000e+002   7.916000e+002   860   7.007000e+002   4.607000e+002   6.597000e+002   7.737000e+002   7.323000e+002   8.773000e+002   6.273000e+002   8.813000e+002   

+

+19   9490   8858   6901   2891   8431   7882   8066   8766   2896   3817   6050   5223   6303   7463   7483   8130   6627   4850   2070   3150   2758   3635   5935   8345   

+

+20   4297   4012   3127   1313   3826   3.576600e+003   3.660600e+003   3.977600e+003   1.312600e+003   1728   2739   2365   2855   3384   3394   3689   3007   2201   3061   2587   2.409700e+003   2.805700e+003   1.725700e+003   3.775700e+003   

+

+21   295   2.754000e+002   2.147000e+002   8.980000e+001   2.616000e+002   2.445600e+002   2.503600e+002   2.721600e+002   8.996000e+001   1.184000e+002   1.878000e+002   1.621000e+002   1.956000e+002   2.319000e+002   2.323000e+002   2.525000e+002   2.059000e+002   1.506000e+002   2.094000e+002   2.427000e+002   226   2.532000e+002   1.795000e+002   2.548000e+002   

+

+22   2382   2598   2025   847   2468   2.307300e+003   2.362300e+003   2.567300e+003   8.483000e+002   1117   1772   1530   1847   2189   2193   2384   1943   1422   1978   2292   2.177500e+003   2.032500e+003   1.335500e+003   2.045500e+003   

+

+23   3540   3230   3399   1425   4148   3.877900e+003   3.967900e+003   4.311900e+003   1.423900e+003   1875   2976   2570   3098   3674   3684   4004   3268   2391   3321   3847   3.654300e+003   4.084300e+003   1.784300e+003   2.974300e+003   

+

+24   23270   25530   21351   26181   27481   24187   24966   27266   15496   19970   70730   60280   67700   80600   36100   35430   113780   97640   94650   95600   12540   12340   12470   15510   

+

+

+

+

+
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+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   15935   17730   16218   11728   16468   14374   14962   16432   10270   12984   44648   37398   41990   49890   20450   19662   68502   58602   56682   56900   4710   4295   4915   15755   

+

+2   1478   1214   9.599000e+002   4.269000e+002   1.520900e+003   1563   1.613100e+003   1.782100e+003   6.461000e+002   817   1233   1037   1217   1443   1299   1370   1080   7.362000e+002   1.001200e+003   1.151200e+003   1.067500e+003   1.236300e+003   9.033000e+002   1.242300e+003   

+

+3   687   6.319000e+002   4.819000e+002   2.347000e+002   7.437000e+002   6.954000e+002   7.501000e+002   8.293000e+002   3.008000e+002   3.803000e+002   5.736000e+002   4.819000e+002   5.654000e+002   6.703000e+002   6.033000e+002   6.362000e+002   5.013000e+002   3.415000e+002   4.645000e+002   5.343000e+002   4.956500e+002   5.744500e+002   4.204500e+002   5.774500e+002   

+

+4   17735   19400   18287   10667   8837   7095   7567   12857   8420   10652   37933   31777   35634   42344   16774   16027   58877   50513   48626   48691   3231   2730   3547   12715   

+

+5   13690   12600   10238   5301   2931   1971   2433   4000   5980   7570   11420   9603   11273   13353   12023   12680   9989   6810   9270   10660   9889   11448   8368   11508   

+

+6   4.262000e+002   3.921000e+002   3.187000e+002   1.654000e+002   4.814000e+002   4.393000e+002   4.537000e+002   5.026000e+002   1.744000e+002   236   356   2.993000e+002   3.515000e+002   4.169000e+002   3.759000e+002   3.963000e+002   3.122000e+002   2.127000e+002   2.887000e+002   3.322000e+002   3.081700e+002   3.568700e+002   2.608700e+002   3.580700e+002   

+

+7   1192   1097   8.917000e+002   4.627000e+002   1.345700e+003   1.261700e+003   1207   1343   426   564   994   8.362000e+002   9.802000e+002   1.162200e+003   1.046200e+003   1103   8.695000e+002   5.922000e+002   8.062000e+002   9.282000e+002   8.611000e+002   9.974000e+002   7.294000e+002   1.001400e+003   

+

+8   24077   26160   24459   19539   18419   16026   16697   11337   4436   7529   42769   41739   46980   55780   23050   22130   75640   64560   62320   62547   5257   4754   5514   17517   

+

+9   2168   1995   1.621500e+003   8.405000e+002   2.444500e+003   2.292300e+003   2.365800e+003   2.613800e+003   6.338000e+002   885   1495   1207   1785   2116   1905   2009   1583   1079   1468   1689   1.566800e+003   1.813800e+003   1.325800e+003   1.821800e+003   

+

+10   2161   1988   1.616100e+003   8.371000e+002   2.442100e+003   2.290700e+003   2.363600e+003   2.611600e+003   9.446000e+002   883   1491   1204   1466   2107   1897   2000   1576   1074   1461   1681   1.559700e+003   1.806700e+003   1.320700e+003   1.815700e+003   

+

+11   84670   93120   87470   71070   64070   55211   57611   62911   40331   51680   93220   64420   84000   116100   83300   79510   274410   233900   224300   224640   16470   13940   18050   61400   

+

+12   769   708   5.753000e+002   2.978000e+002   8.678000e+002   8.137000e+002   8.396000e+002   9.281000e+002   3.361000e+002   4.252000e+002   642   500   594   711   636   7.123000e+002   5.612000e+002   3.827000e+002   5.207000e+002   5.994000e+002   5.561000e+002   6.436000e+002   4.706000e+002   6.466000e+002   

+

+13   3982   3664   2978   1546   4505   4225   4359   4815   1743   2204   3327   2798   2220   2825   2435   2626   2905   1982   2702   3107   2.882900e+003   3.337900e+003   2.436900e+003   3.345900e+003   

+

+14   22385   24040   22213   17313   18123   15892   16539   18109   10529   13460   43680   36740   41550   43580   15930   15225   58675   54495   52905   53311   6051   5846   6046   16615   

+

+15   3951   3636   2956   1531   4456   4179   4312   4764   1726   2183   3299   2775   3253   3853   2423   2612   1839   923   2673   3075   2.852300e+003   3.303300e+003   2.414300e+003   3.320300e+003   

+

+16   1486   1368   1.112200e+003   5.762000e+002   1.678200e+003   1.573500e+003   1.623300e+003   1.794300e+003   6.493000e+002   821   1239   1.041300e+003   1.222300e+003   1.449300e+003   1.305300e+003   1229   937   5.916000e+002   8.576000e+002   1.156600e+003   1073   1.242400e+003   9.084000e+002   1.248400e+003   

+

+17   197230   219100   207260   171260   144860   123820   129340   141140   94590   121230   439150   369350   416400   494500   195900   185930   143180   45290   19370   18965   31915   24235   37155   141530   

+

+18   963   8.862000e+002   7.204000e+002   3.735000e+002   1.087500e+003   1.019800e+003   1.052300e+003   1.162200e+003   4.212000e+002   5.327000e+002   804   6.765000e+002   7.935000e+002   9.405000e+002   8.465000e+002   8.926000e+002   7.031000e+002   4.171000e+002   5.901000e+002   6.885000e+002   6.343000e+002   8.063000e+002   5.893000e+002   8.093000e+002   

+

+19   6630   6105   4959   2571   7491   7025   7249   8007   2898   3666   5528   4649   5458   6471   5831   6148   4843   3300   1550   2222   1.848300e+003   2.601300e+003   4.051300e+003   5.571300e+003   

+

+20   3005   2765   2247   1167   3395   3.183800e+003   3.285800e+003   3.629800e+003   1.315800e+003   1664   2514   2115   2480   2939   2643   2787   2197   1498   2034   1735   1.565400e+003   1.908400e+003   1.234400e+003   2.524400e+003   

+

+21   206   1.895000e+002   1.540500e+002   7.975000e+001   2.320500e+002   2.176200e+002   2.245700e+002   2.481700e+002   8.997000e+001   1.138000e+002   1.717000e+002   1.444000e+002   1.695000e+002   2.009000e+002   1.809000e+002   1.907000e+002   1.502000e+002   1.024000e+002   1.394000e+002   1.604000e+002   146   1.695000e+002   1.231000e+002   1.703000e+002   

+

+22   2196   2460   2000   1036   3013   2.825200e+003   2.915200e+003   3.221200e+003   1.168200e+003   1478   2229   1874   2199   2606   2347   2475   1950   1329   1804   2076   1.925800e+003   1.753800e+003   1.156800e+003   1.769800e+003   

+

+23   2549   2288   2438   1265   3689   3460   3570   3944   1427   1805   2725   2292   2688   3186   2867   3023   2383   1624   2213   2545   2.360900e+003   2.733900e+003   1.283900e+003   2.027900e+003   

+

+24   21170   23880   21063   27453   28253   24727   25744   28144   16504   21130   69150   58180   65830   78140   34110   32954   102244   86534   83864   84440   9200   8790   9270   12030   

+

+

+

+

+

+[*,*,22]:

+

+1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  :=

+

+1   12283   14492   13961   10971   16381   14014   14381   15611   8448   10025   35567   29341   31904   38184   13444   12946   59046   51575   50665   50782   2455   2227   2499   10866   

+

+2   980   810   7.208000e+002   5.088000e+002   1.813800e+003   1.850300e+003   1.871500e+003   1.984500e+003   5.605000e+002   661   902   7.148000e+002   7.818000e+002   9.268000e+002   7.888000e+002   8.172000e+002   6.308000e+002   410   550   6.288000e+002   5.729000e+002   6.817000e+002   5.067000e+002   6.857000e+002   

+

+3   4.547000e+002   4.566000e+002   3.778000e+002   2.797000e+002   8.857000e+002   8.219000e+002   8.693000e+002   9.224000e+002   2.606000e+002   3.074000e+002   419   3.317000e+002   3.635000e+002   4.307000e+002   3.671000e+002   3.803000e+002   2.933000e+002   1.907000e+002   2.553000e+002   2.921000e+002   2.660800e+002   3.165800e+002   2.353800e+002   3.176800e+002   

+

+4   13575   15494   15105   9795   9755   7808   8109   11969   6901   8198   30222   24949   27127   32467   11057   1.059990e+004   5.091990e+004   4.459990e+004   4.369190e+004   43728   1667   1378   1760   8904   

+

+5   9070   9110   8288   6318   3488   2216   2412   3462   5182   6114   8350   6622   7242   8582   7302   7565   5842   3799   5089   5824   5.306200e+003   6.309200e+003   4.689200e+003   6.339200e+003   

+

+6   2.056000e+002   2.065000e+002   1.879000e+002   1.433000e+002   4.172000e+002   3.807000e+002   3.851000e+002   4.089000e+002   1.099000e+002   1.387000e+002   1.894000e+002   1.502000e+002   1.644000e+002   1.948000e+002   1.658000e+002   1.717000e+002   1.325000e+002   8.620000e+001   1.155000e+002   1.322000e+002   1.204500e+002   1.431500e+002   1.063500e+002   1.437500e+002   

+

+7   5.741000e+002   5.765000e+002   5.244000e+002   4.003000e+002   1.165300e+003   1.084700e+003   1.037300e+003   1.103400e+003   2.684000e+002   3.275000e+002   5.285000e+002   4.192000e+002   4.592000e+002   5.437000e+002   4.627000e+002   4.793000e+002   3.694000e+002   2.403000e+002   3.223000e+002   3.688000e+002   3.359800e+002   3.996800e+002   2.971800e+002   4.013800e+002   

+

+8   20131   22656   22106   18206   18056   15438   15844   10684   3403   5151   37749   36650   39541   47431   15681   15091   76791   67579   66448   66530   2440   2107   2534   13201   

+

+9   1045   1050   9.552000e+002   7.292000e+002   2.123200e+003   1.976200e+003   1999   2120   400   507   764   5.641000e+002   8.341000e+002   9.891000e+002   8.421000e+002   8.724000e+002   6.735000e+002   4.378000e+002   5.868000e+002   6.714000e+002   6.117000e+002   7.274000e+002   5.404000e+002   7.304000e+002   

+

+10   773   776   7.058000e+002   5.385000e+002   1.567500e+003   1.459300e+003   1476   1.565300e+003   4.413000e+002   4.125000e+002   603   4.556000e+002   5.096000e+002   7.326000e+002   6.236000e+002   646   4.986000e+002   3.239000e+002   4.339000e+002   4.959000e+002   4.517500e+002   5.374500e+002   3.994500e+002   5.404500e+002   

+

+11   76893   86600   84760   69460   63860   54226   55726   62026   38566   44970   68810   37910   48870   79900   58990   56623   305923   270053   265242   265298   7538   5901   8122   50333   

+

+12   2.751000e+002   2.762000e+002   2.512000e+002   1.916000e+002   5.579000e+002   5.194000e+002   5.254000e+002   5.573000e+002   1.574000e+002   1.857000e+002   2.534000e+002   1.871000e+002   2.062000e+002   2.469000e+002   2.082000e+002   2.299000e+002   1.774000e+002   1.153000e+002   1.545000e+002   1.768000e+002   1.611100e+002   1.916100e+002   1.424100e+002   1.924100e+002   

+

+13   1425   1431   1302   993   2889   2.689200e+003   2.720200e+003   2.885200e+003   8.152000e+002   962   1313   1.041200e+003   7.712000e+002   9.822000e+002   7.812000e+002   822   919   5.972000e+002   8.002000e+002   9.162000e+002   8.348000e+002   9.926000e+002   7.376000e+002   9.966000e+002   

+

+14   18519   20720   20201   16521   16781   14439   14802   16362   9384   10946   40502   33290   35838   37198   8428   7926   64166   61627   60701   60807   2378   2136   2432   12160   

+

+15   1155   1160   1.055400e+003   8.054000e+002   2.345400e+003   2.183500e+003   2.208100e+003   2.341100e+003   6.601000e+002   779   1064   8.437000e+002   9.237000e+002   1.094700e+003   6.897000e+002   7.232000e+002   5.029000e+002   2.422000e+002   6.492000e+002   743   6.769000e+002   8.046000e+002   5.976000e+002   8.076000e+002   

+

+16   4.358000e+002   4.376000e+002   3.981000e+002   3.035000e+002   8.825000e+002   8.215000e+002   8.309000e+002   8.815000e+002   2.489000e+002   2.937000e+002   4.004000e+002   3.171000e+002   3.467000e+002   4.107000e+002   3.499000e+002   3.282000e+002   2.458000e+002   148   2.098000e+002   2.793000e+002   2.544600e+002   3.026600e+002   2.250600e+002   3.045600e+002   

+

+17   186118   210210   206070   169170   149370   126061   129681   144881   93171   108580   428190   352360   379170   455270   142470   136476   111336   23596   11019   10803   16143   11591   17878   121618   

+

+18   3.446000e+002   346   3.146000e+002   2.398000e+002   6.998000e+002   6.515000e+002   659   6.988000e+002   1.971000e+002   2.325000e+002   3.176000e+002   2.518000e+002   2.757000e+002   3.268000e+002   2.781000e+002   2.881000e+002   2.224000e+002   123   1.717000e+002   1.996000e+002   1.798700e+002   2.396700e+002   1.784700e+002   2.413700e+002   

+

+19   1943   1951   1774   1353   3938   3.665400e+003   3.707400e+003   3.932400e+003   1.110400e+003   1310   1789   1.417900e+003   1.551900e+003   1.839900e+003   1.565900e+003   1622   1252   813   406   563   4.522000e+002   6.682000e+002   1.005200e+003   1.359200e+003   

+

+20   882   885   8.047000e+002   6.137000e+002   1.788700e+003   1.665600e+003   1.684700e+003   1.786700e+003   5.037000e+002   5.938000e+002   811   643   704   835   711   7.365000e+002   5.685000e+002   3.696000e+002   4.946000e+002   4.251000e+002   3.747400e+002   4.726400e+002   3.156400e+002   6.166400e+002   

+

+21   6.040000e+001   6.060000e+001   5.508000e+001   4.203000e+001   1.224300e+002   1.139800e+002   1.152800e+002   1.222300e+002   3.443000e+001   4.063000e+001   5.545000e+001   4.396000e+001   4.816000e+001   5.711000e+001   4.861000e+001   5.036000e+001   3.886000e+001   2.523000e+001   3.383000e+001   3.871000e+001   3.461000e+001   4.134000e+001   3.064000e+001   4.160000e+001   

+

+22   791   961   8.739000e+002   6.669000e+002   1.938900e+003   1.804500e+003   1.825200e+003   1.935200e+003   5.462000e+002   6.446000e+002   880   6.977000e+002   7.637000e+002   9.047000e+002   7.697000e+002   7.974000e+002   6.155000e+002   4.003000e+002   5.373000e+002   6.149000e+002   5.603000e+002   5.005000e+002   3.295000e+002   5.035000e+002   

+

+23   791   795   8.738000e+002   6.668000e+002   1.938800e+003   1.804400e+003   1.825100e+003   1.935100e+003   5.461000e+002   6.445000e+002   880   6.977000e+002   7.637000e+002   9.047000e+002   7.697000e+002   7.974000e+002   6.154000e+002   4.002000e+002   5.372000e+002   6.148000e+002   5.603000e+002   6.665000e+002   3.295000e+002   5.035000e+002   

+

+24   14958   18500   17726   25536   25336   21659   22233   24543   14300   16747   62417   51357   55410   66450   21960   21134   107524   94635   93061   93177   3427   2964   3558   5208   ;

diff --git a/examples/spring/cplexVmConfig.cfg b/examples/spring/cplexVmConfig.cfg
new file mode 100644
index 000000000..27b12ae02
--- /dev/null
+++ b/examples/spring/cplexVmConfig.cfg
@@ -0,0 +1,42 @@
+<?xml version="1.0"?>
+<vmc>
+  <machine name="star-2">
+    <transport type="process">
+      <cmdline>
+         <item value="ssh"/>
+         <item value="star-2"/>
+         <item value="/opt/ibm/ILOG/CPLEX_Studio1263/cplex/bin/x86-64_linux/cplex"/>
+         <item value="-worker=process"/>
+         <item value="-stdio"/>
+         <item value="-libpath=/opt/ibm/ILOG/CPLEX_Studio1263/cplex/bin/x86-64_linux"/>
+      </cmdline>
+    </transport>
+  </machine>
+  
+  <machine name="star-3">
+    <transport type="process">
+      <cmdline>
+         <item value="ssh"/>
+         <item value="star-3"/>
+         <item value="/opt/ibm/ILOG/CPLEX_Studio1263/cplex/bin/x86-64_linux/cplex"/>
+         <item value="-worker=process"/>
+         <item value="-stdio"/>
+         <item value="-libpath=/opt/ibm/ILOG/CPLEX_Studio1263/cplex/bin/x86-64_linux"/>
+      </cmdline>
+    </transport>
+  </machine>
+  
+  <machine name="star-4">
+    <transport type="process">
+      <cmdline>
+         <item value="ssh"/>
+         <item value="star-4"/>
+         <item value="/opt/ibm/ILOG/CPLEX_Studio1263/cplex/bin/x86-64_linux/cplex"/>
+         <item value="-worker=process"/>
+         <item value="-stdio"/>
+         <item value="-libpath=/opt/ibm/ILOG/CPLEX_Studio1263/cplex/bin/x86-64_linux"/>
+      </cmdline>
+    </transport>
+  </machine>
+  
+</vmc>
\ No newline at end of file
diff --git a/examples/spring/onos/fec.xml b/examples/spring/onos/fec.xml
new file mode 100644
index 000000000..50b28d867
--- /dev/null
+++ b/examples/spring/onos/fec.xml
@@ -0,0 +1,15 @@
+<?xml version="1.0"?>
+<fectable>
+	<fecentry>
+		<destination>client1</destination>
+		<sid>4</sid>
+	</fecentry>
+	<fecentry>
+		<destination>client2</destination>
+		<sid>5</sid>
+	</fecentry>
+	<fecentry>
+		<destination>client3</destination>
+		<sid>6</sid>
+	</fecentry>
+</fectable>
diff --git a/examples/spring/onos/onos.ned b/examples/spring/onos/onos.ned
new file mode 100644
index 000000000..498f88151
--- /dev/null
+++ b/examples/spring/onos/onos.ned
@@ -0,0 +1,146 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.onos;
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network onos
+{
+    @display("bgb=635.7488,349.83002");
+    types:
+        channel C extends DatarateChannel
+        {
+            delay = 0;
+            datarate = 100000Mbps;
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+        }
+
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=551.655,283.67627");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client1' destination='*' gateway='star1' />"+
+                            "<route hosts='client2' destination='*' gateway='star2' />"+
+                            "<route hosts='client3' destination='*' gateway='star3' />"+
+                            "</config>");
+                addStaticRoutes = true;
+                addDefaultRoutes = false;
+                optimizeRoutes = false;
+        }
+
+
+        hp1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=111.00375,154.7325");
+            gates:
+                pppg[];
+        }
+        hp2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=285.91876,154.7325");
+            gates:
+                pppg[];
+        }
+        hp3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=284.79752,283.67627");
+            gates:
+                pppg[];
+        }
+
+        star1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 4;
+                @display("p=111.00375,284.79752");
+            gates:
+                pppg[];
+        }
+        star2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 5;
+                @display("p=111.00375,38.1225");
+            gates:
+                pppg[];
+        }
+        star3: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 6;
+                @display("p=488.86502,37.00125");
+            gates:
+                pppg[];
+        }
+
+        hp4: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 7;
+                @display("p=284.79752,37.00125");
+            gates:
+                pppg[];
+        }
+
+
+        springController: SPRING_CONTROLLER {
+
+            parameters:
+                @display("p=488.86502,130.065");
+
+            gates:
+                pppg[];
+        }
+        client1: StandardHost { // client
+            parameters:
+                @display("p=39.24375,283.67627;i=device/pc2");
+        }
+        client2: StandardHost { // client
+            parameters:
+                @display("p=39.24375,38.1225;i=device/pc2");
+        }
+        client3: StandardHost { // client
+            parameters:
+                @display("p=560.625,37.00125;i=device/pc2");
+        }
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=551.655,227.61375");
+        }
+    connections:
+        client1.ethg++ <--> C <--> star1.ethg++;
+        client2.ethg++ <--> C <--> star2.ethg++;
+        client3.ethg++ <--> C <--> star3.ethg++;
+        hp1.pppg++ <--> CTM {  datarate = 100Mbps; delay = 9ms; thruputDisplayFormat = "u"; } <--> star1.pppg++;
+        hp3.pppg++ <--> CTM {  datarate = 100Mbps; delay = 10ms; thruputDisplayFormat = "u"; } <--> star1.pppg++;
+        hp1.pppg++ <--> CTM {  datarate = 100Mbps; delay = 9ms; thruputDisplayFormat = "u"; } <--> hp2.pppg++;
+        hp2.pppg++ <--> CTM {  datarate = 100Mbps; delay = 9ms; thruputDisplayFormat = "u"; } <--> hp3.pppg++;
+        hp3.pppg++ <--> CTM {  datarate = 100Mbps; delay = 9ms; thruputDisplayFormat = "u"; } <--> star3.pppg++;
+        hp4.pppg++ <--> CTM {  datarate = 100Mbps; delay = 10ms; thruputDisplayFormat = "u"; } <--> star3.pppg++;
+        hp4.pppg++ <--> CTM {  datarate = 100Mbps; delay = 10ms; thruputDisplayFormat = "u"; } <--> star2.pppg++;
+        hp1.pppg++ <--> CTM {  datarate = 100Mbps; delay = 9ms; thruputDisplayFormat = "u"; } <--> star2.pppg++;
+        hp1.pppg++ <--> CTM {  datarate = 100Mbps; delay = 10ms; thruputDisplayFormat = "u"; } <--> hp3.pppg++;
+
+        star3.pppg++ <--> C <--> springController.pppg++;
+}
+
diff --git a/examples/spring/onos/onos.ned.as.xml b/examples/spring/onos/onos.ned.as.xml
new file mode 100644
index 000000000..615c3b0ad
--- /dev/null
+++ b/examples/spring/onos/onos.ned.as.xml
@@ -0,0 +1,21 @@
+<?xml version="1.0"?>
+<OSPFASConfig xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="OSPF.xsd">
+
+  <!-- Areas -->
+  <Area id="0.0.0.0">
+    <AddressRange address="10.0.0.0" mask="255.0.0.0" status="Advertise" />
+  </Area>
+
+  <!-- Routers -->
+  <Router name='hp1' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='hp2' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='hp3' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='hp4' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='star1' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='star2' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='star3' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  
+  <Router name="springController" RFC1583Compatible="true" >
+  	<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+  </Router>
+</OSPFASConfig>
diff --git a/examples/spring/onos/onos.ned.ini b/examples/spring/onos/onos.ned.ini
new file mode 100644
index 000000000..4bdea04d9
--- /dev/null
+++ b/examples/spring/onos/onos.ned.ini
@@ -0,0 +1,81 @@
+[General]
+network = onos
+debug-on-errors = true
+sim-time-limit = 3000s
+#cpu-time-limit= 5800000s
+total-stack = 64MiB
+tkenv-plugin-path = ../../../etc/plugins
+
+
+check-signals = true
+#**.endToEndDelayStripped.result-recording-modes = all 
+**.endToEndDelay.result-recording-modes = all
+**.numberLinksUp.result-recording-modes = all
+**.avgUtilization.result-recording-modes = all
+**.CPUTime.result-recording-modes = all
+**.NbLinksOn.result-recording-modes = all
+**.dropPk.result-recording-modes = all
+**.rcvdPk.result-recording-modes = count
+#**.endToEndDelay.vector-recording = true
+**.result-recording-modes = -
+warmup-period = 99s
+
+
+# NIC configuration
+**.ppp[*].queueType = "DropTailQueue" # in routers
+**.ppp[*].queue.frameCapacity = 10  # in routers
+
+**.hasOSPF=true
+**.ospf.ospfConfig = xmldoc("onos.ned.as.xml")
+**.springFecTable.config = xmldoc("fec.xml")
+**.networkLayer.ip.procDelay = exponential(50ns)
+**.spring.procDelay = exponential(10ns)
+
+# scenario
+#**.scenarioManager.script = xmldoc("scenarios/scenario-alpha0.0${1..9}-run${0..19}.xml")
+#**.scenarioManager.script = xml("<scenario></scenario>")
+**.scenarioManager.script = xmldoc("scenario.xml")
+*.*.hasStatus = true
+
+#**.springNetworkController.onMode="${none,streete,lastoff,allon,locality}"
+**.springNetworkController.onMode="streete"
+**.springNetworkController.typename = "OnOffNwController"
+#**.springNodeController.typename = "URStaticNodeController"
+#**.springNetworkController.tmFile = ""
+
+**.routingFile = ""
+
+
+**.client1.numUdpApps = 2
+**.client1.udpApp[*].typename = "UDPBasicApp"
+**.client1.udpApp[*].messageLength = 1000 bytes
+**.client1.udpApp[*].sendInterval = 500s
+**.client1.udpApp[0].localPort = 100
+**.client1.udpApp[0].destPort = 100
+**.client1.udpApp[0].destAddresses = "client3"
+**.client1.udpApp[1].localPort = 101
+**.client1.udpApp[1].destPort = 101
+**.client1.udpApp[1].destAddresses = "client3"
+
+**.client2.numUdpApps = 2
+**.client2.udpApp[*].typename = "UDPBasicApp"
+**.client2.udpApp[*].messageLength = 1000 bytes
+**.client2.udpApp[*].sendInterval = 0.0015s
+**.client2.udpApp[0].localPort = 102
+**.client2.udpApp[0].destPort = 102
+**.client2.udpApp[0].destAddresses = "client3"
+**.client2.udpApp[1].localPort = 103
+**.client2.udpApp[1].destPort = 103
+**.client2.udpApp[1].destAddresses = "client3"
+
+
+**.client3.numUdpApps = 4
+**.client3.udpApp[*].typename = "UDPSink"
+**.client3.udpApp[0].localPort = 100
+**.client3.udpApp[1].localPort = 101
+**.client3.udpApp[2].localPort = 102
+**.client3.udpApp[3].localPort = 103
+
+**.client*.udpApp[*].startTime = 101s
+
+
diff --git a/examples/spring/onos/scenario.xml b/examples/spring/onos/scenario.xml
new file mode 100644
index 000000000..7cc5b05ac
--- /dev/null
+++ b/examples/spring/onos/scenario.xml
@@ -0,0 +1,26 @@
+<?xml version="1.0"?><scenario>
+	<at t="110">
+			<set-param module="client1.udpApp[0]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+			<set-param module="client2.udpApp[0]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+			<set-param module="client1.udpApp[1]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+			<set-param module="client2.udpApp[1]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+	</at>
+	<at t="130">
+			<set-param module="client1.udpApp[0]" par="sendInterval" value="truncnormal(0.0001s,0.00002s)"/>
+			<set-param module="client2.udpApp[0]" par="sendInterval" value="truncnormal(0.0001s,0.00002s)"/>
+			<set-param module="client1.udpApp[1]" par="sendInterval" value="truncnormal(0.0001s,0.00002s)"/>
+			<set-param module="client2.udpApp[1]" par="sendInterval" value="truncnormal(0.0001s,0.00002s)"/>
+	</at>
+	<at t="140">
+			<set-param module="client1.udpApp[0]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+			<set-param module="client2.udpApp[0]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+			<set-param module="client1.udpApp[1]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+			<set-param module="client2.udpApp[1]" par="sendInterval" value="truncnormal(0.00025s,0.00005s)"/>
+	</at>
+	<at t="150">
+			<set-param module="client1.udpApp[0]" par="sendInterval" value="truncnormal(0.00035s,0.00005s)"/>
+			<set-param module="client2.udpApp[0]" par="sendInterval" value="truncnormal(0.00035s,0.00005s)"/>
+			<set-param module="client1.udpApp[1]" par="sendInterval" value="truncnormal(0.00035s,0.00005s)"/>
+			<set-param module="client2.udpApp[1]" par="sendInterval" value="truncnormal(0.00035s,0.00005s)"/>
+	</at>
+</scenario>
diff --git a/examples/spring/routers150/network.ned b/examples/spring/routers150/network.ned
new file mode 100755
index 000000000..cfd63e764
--- /dev/null
+++ b/examples/spring/routers150/network.ned
@@ -0,0 +1,2148 @@
+//
+// OMNeT++ network description -- exported from igen topology
+// Generator Model Used:
+package inet.examples.spring.routers150;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network BRITE
+{
+        // @statistic[queueLength](src=ql record=vector(count));
+    @display("bgb=3681.40808765859,1405.40851888438");
+    @statistic[endToEndDelayStripped](source=endToEndDelay; record=vector(sumPerDuration));
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            delay = 0;
+            datarate = 100000Mbps;
+            thruputDisplayFormat = "u";
+        }
+        channel CTM extends ConfigurableThruputMeteringChannel
+        {
+        }
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=64,103");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client0' destination='*' gateway='node0' />"+
+                            "<route hosts='client1' destination='*' gateway='node1' />"+
+                            "<route hosts='client10' destination='*' gateway='node10' />"+
+                            "<route hosts='client100' destination='*' gateway='node100' />"+
+                            "<route hosts='client101' destination='*' gateway='node101' />"+
+                            "<route hosts='client102' destination='*' gateway='node102' />"+
+                            "<route hosts='client103' destination='*' gateway='node103' />"+
+                            "<route hosts='client104' destination='*' gateway='node104' />"+
+                            "<route hosts='client105' destination='*' gateway='node105' />"+
+                            "<route hosts='client106' destination='*' gateway='node106' />"+
+                            "<route hosts='client107' destination='*' gateway='node107' />"+
+                            "<route hosts='client108' destination='*' gateway='node108' />"+
+                            "<route hosts='client109' destination='*' gateway='node109' />"+
+                            "<route hosts='client11' destination='*' gateway='node11' />"+
+                            "<route hosts='client110' destination='*' gateway='node110' />"+
+                            "<route hosts='client111' destination='*' gateway='node111' />"+
+                            "<route hosts='client112' destination='*' gateway='node112' />"+
+                            "<route hosts='client113' destination='*' gateway='node113' />"+
+                            "<route hosts='client114' destination='*' gateway='node114' />"+
+                            "<route hosts='client115' destination='*' gateway='node115' />"+
+                            "<route hosts='client116' destination='*' gateway='node116' />"+
+                            "<route hosts='client117' destination='*' gateway='node117' />"+
+                            "<route hosts='client118' destination='*' gateway='node118' />"+
+                            "<route hosts='client119' destination='*' gateway='node119' />"+
+                            "<route hosts='client12' destination='*' gateway='node12' />"+
+                            "<route hosts='client120' destination='*' gateway='node120' />"+
+                            "<route hosts='client121' destination='*' gateway='node121' />"+
+                            "<route hosts='client122' destination='*' gateway='node122' />"+
+                            "<route hosts='client123' destination='*' gateway='node123' />"+
+                            "<route hosts='client124' destination='*' gateway='node124' />"+
+                            "<route hosts='client125' destination='*' gateway='node125' />"+
+                            "<route hosts='client126' destination='*' gateway='node126' />"+
+                            "<route hosts='client127' destination='*' gateway='node127' />"+
+                            "<route hosts='client128' destination='*' gateway='node128' />"+
+                            "<route hosts='client129' destination='*' gateway='node129' />"+
+                            "<route hosts='client13' destination='*' gateway='node13' />"+
+                            "<route hosts='client130' destination='*' gateway='node130' />"+
+                            "<route hosts='client131' destination='*' gateway='node131' />"+
+                            "<route hosts='client132' destination='*' gateway='node132' />"+
+                            "<route hosts='client133' destination='*' gateway='node133' />"+
+                            "<route hosts='client134' destination='*' gateway='node134' />"+
+                            "<route hosts='client135' destination='*' gateway='node135' />"+
+                            "<route hosts='client136' destination='*' gateway='node136' />"+
+                            "<route hosts='client137' destination='*' gateway='node137' />"+
+                            "<route hosts='client138' destination='*' gateway='node138' />"+
+                            "<route hosts='client139' destination='*' gateway='node139' />"+
+                            "<route hosts='client14' destination='*' gateway='node14' />"+
+                            "<route hosts='client140' destination='*' gateway='node140' />"+
+                            "<route hosts='client141' destination='*' gateway='node141' />"+
+                            "<route hosts='client142' destination='*' gateway='node142' />"+
+                            "<route hosts='client143' destination='*' gateway='node143' />"+
+                            "<route hosts='client144' destination='*' gateway='node144' />"+
+                            "<route hosts='client145' destination='*' gateway='node145' />"+
+                            "<route hosts='client146' destination='*' gateway='node146' />"+
+                            "<route hosts='client147' destination='*' gateway='node147' />"+
+                            "<route hosts='client148' destination='*' gateway='node148' />"+
+                            "<route hosts='client149' destination='*' gateway='node149' />"+
+                            "<route hosts='client15' destination='*' gateway='node15' />"+
+                            "<route hosts='client16' destination='*' gateway='node16' />"+
+                            "<route hosts='client17' destination='*' gateway='node17' />"+
+                            "<route hosts='client18' destination='*' gateway='node18' />"+
+                            "<route hosts='client19' destination='*' gateway='node19' />"+
+                            "<route hosts='client2' destination='*' gateway='node2' />"+
+                            "<route hosts='client20' destination='*' gateway='node20' />"+
+                            "<route hosts='client21' destination='*' gateway='node21' />"+
+                            "<route hosts='client22' destination='*' gateway='node22' />"+
+                            "<route hosts='client23' destination='*' gateway='node23' />"+
+                            "<route hosts='client24' destination='*' gateway='node24' />"+
+                            "<route hosts='client25' destination='*' gateway='node25' />"+
+                            "<route hosts='client26' destination='*' gateway='node26' />"+
+                            "<route hosts='client27' destination='*' gateway='node27' />"+
+                            "<route hosts='client28' destination='*' gateway='node28' />"+
+                            "<route hosts='client29' destination='*' gateway='node29' />"+
+                            "<route hosts='client3' destination='*' gateway='node3' />"+
+                            "<route hosts='client30' destination='*' gateway='node30' />"+
+                            "<route hosts='client31' destination='*' gateway='node31' />"+
+                            "<route hosts='client32' destination='*' gateway='node32' />"+
+                            "<route hosts='client33' destination='*' gateway='node33' />"+
+                            "<route hosts='client34' destination='*' gateway='node34' />"+
+                            "<route hosts='client35' destination='*' gateway='node35' />"+
+                            "<route hosts='client36' destination='*' gateway='node36' />"+
+                            "<route hosts='client37' destination='*' gateway='node37' />"+
+                            "<route hosts='client38' destination='*' gateway='node38' />"+
+                            "<route hosts='client39' destination='*' gateway='node39' />"+
+                            "<route hosts='client4' destination='*' gateway='node4' />"+
+                            "<route hosts='client40' destination='*' gateway='node40' />"+
+                            "<route hosts='client41' destination='*' gateway='node41' />"+
+                            "<route hosts='client42' destination='*' gateway='node42' />"+
+                            "<route hosts='client43' destination='*' gateway='node43' />"+
+                            "<route hosts='client44' destination='*' gateway='node44' />"+
+                            "<route hosts='client45' destination='*' gateway='node45' />"+
+                            "<route hosts='client46' destination='*' gateway='node46' />"+
+                            "<route hosts='client47' destination='*' gateway='node47' />"+
+                            "<route hosts='client48' destination='*' gateway='node48' />"+
+                            "<route hosts='client49' destination='*' gateway='node49' />"+
+                            "<route hosts='client5' destination='*' gateway='node5' />"+
+                            "<route hosts='client50' destination='*' gateway='node50' />"+
+                            "<route hosts='client51' destination='*' gateway='node51' />"+
+                            "<route hosts='client52' destination='*' gateway='node52' />"+
+                            "<route hosts='client53' destination='*' gateway='node53' />"+
+                            "<route hosts='client54' destination='*' gateway='node54' />"+
+                            "<route hosts='client55' destination='*' gateway='node55' />"+
+                            "<route hosts='client56' destination='*' gateway='node56' />"+
+                            "<route hosts='client57' destination='*' gateway='node57' />"+
+                            "<route hosts='client58' destination='*' gateway='node58' />"+
+                            "<route hosts='client59' destination='*' gateway='node59' />"+
+                            "<route hosts='client6' destination='*' gateway='node6' />"+
+                            "<route hosts='client60' destination='*' gateway='node60' />"+
+                            "<route hosts='client61' destination='*' gateway='node61' />"+
+                            "<route hosts='client62' destination='*' gateway='node62' />"+
+                            "<route hosts='client63' destination='*' gateway='node63' />"+
+                            "<route hosts='client64' destination='*' gateway='node64' />"+
+                            "<route hosts='client65' destination='*' gateway='node65' />"+
+                            "<route hosts='client66' destination='*' gateway='node66' />"+
+                            "<route hosts='client67' destination='*' gateway='node67' />"+
+                            "<route hosts='client68' destination='*' gateway='node68' />"+
+                            "<route hosts='client69' destination='*' gateway='node69' />"+
+                            "<route hosts='client7' destination='*' gateway='node7' />"+
+                            "<route hosts='client70' destination='*' gateway='node70' />"+
+                            "<route hosts='client71' destination='*' gateway='node71' />"+
+                            "<route hosts='client72' destination='*' gateway='node72' />"+
+                            "<route hosts='client73' destination='*' gateway='node73' />"+
+                            "<route hosts='client74' destination='*' gateway='node74' />"+
+                            "<route hosts='client75' destination='*' gateway='node75' />"+
+                            "<route hosts='client76' destination='*' gateway='node76' />"+
+                            "<route hosts='client77' destination='*' gateway='node77' />"+
+                            "<route hosts='client78' destination='*' gateway='node78' />"+
+                            "<route hosts='client79' destination='*' gateway='node79' />"+
+                            "<route hosts='client8' destination='*' gateway='node8' />"+
+                            "<route hosts='client80' destination='*' gateway='node80' />"+
+                            "<route hosts='client81' destination='*' gateway='node81' />"+
+                            "<route hosts='client82' destination='*' gateway='node82' />"+
+                            "<route hosts='client83' destination='*' gateway='node83' />"+
+                            "<route hosts='client84' destination='*' gateway='node84' />"+
+                            "<route hosts='client85' destination='*' gateway='node85' />"+
+                            "<route hosts='client86' destination='*' gateway='node86' />"+
+                            "<route hosts='client87' destination='*' gateway='node87' />"+
+                            "<route hosts='client88' destination='*' gateway='node88' />"+
+                            "<route hosts='client89' destination='*' gateway='node89' />"+
+                            "<route hosts='client9' destination='*' gateway='node9' />"+
+                            "<route hosts='client90' destination='*' gateway='node90' />"+
+                            "<route hosts='client91' destination='*' gateway='node91' />"+
+                            "<route hosts='client92' destination='*' gateway='node92' />"+
+                            "<route hosts='client93' destination='*' gateway='node93' />"+
+                            "<route hosts='client94' destination='*' gateway='node94' />"+
+                            "<route hosts='client95' destination='*' gateway='node95' />"+
+                            "<route hosts='client96' destination='*' gateway='node96' />"+
+                            "<route hosts='client97' destination='*' gateway='node97' />"+
+                            "<route hosts='client98' destination='*' gateway='node98' />"+
+                            "<route hosts='client99' destination='*' gateway='node99' />"+
+                            "</config>");
+                addStaticRoutes = true;
+                addDefaultRoutes = false;
+                optimizeRoutes = false;
+        }
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=58,24");
+        }
+        lifecycleController: LifecycleController {
+            parameters:
+                @display("p=58,89");
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=58,101");
+            gates:
+                pppg[];
+        }
+    client0: StandardHost {
+        parameters:
+            @display("p=1913.32618169882,351.746633709905;i=misc/cloud_vs");
+    }
+    node0: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 1;
+        @display("p=1913.32618169882,351.746633709905");
+    }
+    client1: StandardHost {
+        parameters:
+            @display("p=327.07906631577,652.806913796619;i=misc/cloud_vs");
+    }
+    node1: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 2;
+        @display("p=327.07906631577,652.806913796619");
+    }
+    client10: StandardHost {
+        parameters:
+            @display("p=163.366173107909,757.955971309326;i=misc/cloud_vs");
+    }
+    node10: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 11;
+        @display("p=163.366173107909,757.955971309326");
+    }
+    client100: StandardHost {
+        parameters:
+            @display("p=1645.79900519803,78.5967357100672;i=misc/cloud_vs");
+    }
+    node100: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 101;
+        @display("p=1645.79900519803,78.5967357100672");
+    }
+    client101: StandardHost {
+        parameters:
+            @display("p=2248.10899291133,1058.50527257984;i=misc/cloud_vs");
+    }
+    node101: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 102;
+        @display("p=2248.10899291133,1058.50527257984");
+    }
+    client102: StandardHost {
+        parameters:
+            @display("p=97.7166581801271,708.791570725071;i=misc/cloud_vs");
+    }
+    node102: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 103;
+        @display("p=97.7166581801271,708.791570725071");
+    }
+    client103: StandardHost {
+        parameters:
+            @display("p=2175.23528056719,874.751659408062;i=misc/cloud_vs");
+    }
+    node103: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 104;
+        @display("p=2175.23528056719,874.751659408062");
+    }
+    client104: StandardHost {
+        parameters:
+            @display("p=602.093467863079,449.471591939831;i=misc/cloud_vs");
+    }
+    node104: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 105;
+        @display("p=602.093467863079,449.471591939831");
+    }
+    client105: StandardHost {
+        parameters:
+            @display("p=1969.55847879697,170.742163087933;i=misc/cloud_vs");
+    }
+    node105: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 106;
+        @display("p=1969.55847879697,170.742163087933");
+    }
+    client106: StandardHost {
+        parameters:
+            @display("p=1773.03112543917,560.358552119436;i=misc/cloud_vs");
+    }
+    node106: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 107;
+        @display("p=1773.03112543917,560.358552119436");
+    }
+    client107: StandardHost {
+        parameters:
+            @display("p=1139.62020527371,135.744228246318;i=misc/cloud_vs");
+    }
+    node107: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 108;
+        @display("p=1139.62020527371,135.744228246318");
+    }
+    client108: StandardHost {
+        parameters:
+            @display("p=2207.96561787432,889.624793971774;i=misc/cloud_vs");
+    }
+    node108: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 109;
+        @display("p=2207.96561787432,889.624793971774");
+    }
+    client109: StandardHost {
+        parameters:
+            @display("p=3681.40808765859,270.837467703617;i=misc/cloud_vs");
+    }
+    node109: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 110;
+        @display("p=3681.40808765859,270.837467703617");
+    }
+    client11: StandardHost {
+        parameters:
+            @display("p=704.587002579723,652.538608337411;i=misc/cloud_vs");
+    }
+    node11: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 12;
+        @display("p=704.587002579723,652.538608337411");
+    }
+    client110: StandardHost {
+        parameters:
+            @display("p=2470.78400990232,386.420424201657;i=misc/cloud_vs");
+    }
+    node110: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 111;
+        @display("p=2470.78400990232,386.420424201657");
+    }
+    client111: StandardHost {
+        parameters:
+            @display("p=1510.55438678782,931.081714660934;i=misc/cloud_vs");
+    }
+    node111: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 112;
+        @display("p=1510.55438678782,931.081714660934");
+    }
+    client112: StandardHost {
+        parameters:
+            @display("p=3618.77819485009,220.10353765018;i=misc/cloud_vs");
+    }
+    node112: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 113;
+        @display("p=3618.77819485009,220.10353765018");
+    }
+    client113: StandardHost {
+        parameters:
+            @display("p=1437.54582225758,5.0342440473969;i=misc/cloud_vs");
+    }
+    node113: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 114;
+        @display("p=1437.54582225758,5.0342440473969");
+    }
+    client114: StandardHost {
+        parameters:
+            @display("p=1716.26878758769,75.0154452379034;i=misc/cloud_vs");
+    }
+    node114: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 115;
+        @display("p=1716.26878758769,75.0154452379034");
+    }
+    client115: StandardHost {
+        parameters:
+            @display("p=3462.3935395288,429.845519970473;i=misc/cloud_vs");
+    }
+    node115: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 116;
+        @display("p=3462.3935395288,429.845519970473");
+    }
+    client116: StandardHost {
+        parameters:
+            @display("p=1867.52725599079,1166.75256855283;i=misc/cloud_vs");
+    }
+    node116: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 117;
+        @display("p=1867.52725599079,1166.75256855283");
+    }
+    client117: StandardHost {
+        parameters:
+            @display("p=2288.02150853366,607.163141520544;i=misc/cloud_vs");
+    }
+    node117: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 118;
+        @display("p=2288.02150853366,607.163141520544");
+    }
+    client118: StandardHost {
+        parameters:
+            @display("p=439.424460982792,629.599311389174;i=misc/cloud_vs");
+    }
+    node118: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 119;
+        @display("p=439.424460982792,629.599311389174");
+    }
+    client119: StandardHost {
+        parameters:
+            @display("p=884.250382522112,927.140559745015;i=misc/cloud_vs");
+    }
+    node119: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 120;
+        @display("p=884.250382522112,927.140559745015");
+    }
+    client12: StandardHost {
+        parameters:
+            @display("p=1599.33066370105,693.066996951254;i=misc/cloud_vs");
+    }
+    node12: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 13;
+        @display("p=1599.33066370105,693.066996951254");
+    }
+    client120: StandardHost {
+        parameters:
+            @display("p=1709.19827721751,689.222416144659;i=misc/cloud_vs");
+    }
+    node120: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 121;
+        @display("p=1709.19827721751,689.222416144659");
+    }
+    client121: StandardHost {
+        parameters:
+            @display("p=1493.40030933592,298.265837070963;i=misc/cloud_vs");
+    }
+    node121: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 122;
+        @display("p=1493.40030933592,298.265837070963");
+    }
+    client122: StandardHost {
+        parameters:
+            @display("p=2123.20902135441,880.388210143747;i=misc/cloud_vs");
+    }
+    node122: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 123;
+        @display("p=2123.20902135441,880.388210143747");
+    }
+    client123: StandardHost {
+        parameters:
+            @display("p=717.260369512587,694.008407880062;i=misc/cloud_vs");
+    }
+    node123: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 124;
+        @display("p=717.260369512587,694.008407880062");
+    }
+    client124: StandardHost {
+        parameters:
+            @display("p=601.923616897864,333.534656341015;i=misc/cloud_vs");
+    }
+    node124: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 125;
+        @display("p=601.923616897864,333.534656341015");
+    }
+    client125: StandardHost {
+        parameters:
+            @display("p=2202.37866327361,1012.47103751887;i=misc/cloud_vs");
+    }
+    node125: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 126;
+        @display("p=2202.37866327361,1012.47103751887");
+    }
+    client126: StandardHost {
+        parameters:
+            @display("p=2156.91220242666,1063.34253403799;i=misc/cloud_vs");
+    }
+    node126: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 127;
+        @display("p=2156.91220242666,1063.34253403799");
+    }
+    client127: StandardHost {
+        parameters:
+            @display("p=180.369291897557,672.795138155896;i=misc/cloud_vs");
+    }
+    node127: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 128;
+        @display("p=180.369291897557,672.795138155896");
+    }
+    client128: StandardHost {
+        parameters:
+            @display("p=3090.95258569069,163.18593567548;i=misc/cloud_vs");
+    }
+    node128: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 129;
+        @display("p=3090.95258569069,163.18593567548");
+    }
+    client129: StandardHost {
+        parameters:
+            @display("p=383.645614885961,295.962679545044;i=misc/cloud_vs");
+    }
+    node129: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 130;
+        @display("p=383.645614885961,295.962679545044");
+    }
+    client13: StandardHost {
+        parameters:
+            @display("p=438.893531570204,492.156717872791;i=misc/cloud_vs");
+    }
+    node13: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 14;
+        @display("p=438.893531570204,492.156717872791");
+    }
+    client130: StandardHost {
+        parameters:
+            @display("p=499.931325146383,327.640622051518;i=misc/cloud_vs");
+    }
+    node130: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 131;
+        @display("p=499.931325146383,327.640622051518");
+    }
+    client131: StandardHost {
+        parameters:
+            @display("p=1826.24710620121,78.4578338300407;i=misc/cloud_vs");
+    }
+    node131: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 132;
+        @display("p=1826.24710620121,78.4578338300407");
+    }
+    client132: StandardHost {
+        parameters:
+            @display("p=1373.08959982786,514.19543554764;i=misc/cloud_vs");
+    }
+    node132: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 133;
+        @display("p=1373.08959982786,514.19543554764");
+    }
+    client133: StandardHost {
+        parameters:
+            @display("p=2142.25256051657,973.600183985226;i=misc/cloud_vs");
+    }
+    node133: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 134;
+        @display("p=2142.25256051657,973.600183985226");
+    }
+    client134: StandardHost {
+        parameters:
+            @display("p=1937.00954904483,321.457128536025;i=misc/cloud_vs");
+    }
+    node134: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 135;
+        @display("p=1937.00954904483,321.457128536025");
+    }
+    client135: StandardHost {
+        parameters:
+            @display("p=2022.57009149616,623.078755210588;i=misc/cloud_vs");
+    }
+    node135: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 136;
+        @display("p=2022.57009149616,623.078755210588");
+    }
+    client136: StandardHost {
+        parameters:
+            @display("p=2530.70612899931,619.604286630223;i=misc/cloud_vs");
+    }
+    node136: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 137;
+        @display("p=2530.70612899931,619.604286630223");
+    }
+    client137: StandardHost {
+        parameters:
+            @display("p=1245.53799247307,869.190089557111;i=misc/cloud_vs");
+    }
+    node137: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 138;
+        @display("p=1245.53799247307,869.190089557111");
+    }
+    client138: StandardHost {
+        parameters:
+            @display("p=1443.25757586391,414.454973525153;i=misc/cloud_vs");
+    }
+    node138: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 139;
+        @display("p=1443.25757586391,414.454973525153");
+    }
+    client139: StandardHost {
+        parameters:
+            @display("p=267.758200200876,332.937678103548;i=misc/cloud_vs");
+    }
+    node139: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 140;
+        @display("p=267.758200200876,332.937678103548");
+    }
+    client14: StandardHost {
+        parameters:
+            @display("p=1725.95759756995,1288.71809942545;i=misc/cloud_vs");
+    }
+    node14: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 15;
+        @display("p=1725.95759756995,1288.71809942545");
+    }
+    client140: StandardHost {
+        parameters:
+            @display("p=3420.20603943164,353.891934245419;i=misc/cloud_vs");
+    }
+    node140: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 141;
+        @display("p=3420.20603943164,353.891934245419");
+    }
+    client141: StandardHost {
+        parameters:
+            @display("p=3648.27702335198,250.473478775899;i=misc/cloud_vs");
+    }
+    node141: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 142;
+        @display("p=3648.27702335198,250.473478775899");
+    }
+    client142: StandardHost {
+        parameters:
+            @display("p=2040.84000933209,820.830873512264;i=misc/cloud_vs");
+    }
+    node142: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 143;
+        @display("p=2040.84000933209,820.830873512264");
+    }
+    client143: StandardHost {
+        parameters:
+            @display("p=2774.11637546787,460.56126842945;i=misc/cloud_vs");
+    }
+    node143: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 144;
+        @display("p=2774.11637546787,460.56126842945");
+    }
+    client144: StandardHost {
+        parameters:
+            @display("p=1830.2177583233,1405.40851888438;i=misc/cloud_vs");
+    }
+    node144: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 145;
+        @display("p=1830.2177583233,1405.40851888438");
+    }
+    client145: StandardHost {
+        parameters:
+            @display("p=2281.56254252204,700.118624889438;i=misc/cloud_vs");
+    }
+    node145: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 146;
+        @display("p=2281.56254252204,700.118624889438");
+    }
+    client146: StandardHost {
+        parameters:
+            @display("p=820.578360391272,242.24738612842;i=misc/cloud_vs");
+    }
+    node146: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 147;
+        @display("p=820.578360391272,242.24738612842");
+    }
+    client147: StandardHost {
+        parameters:
+            @display("p=1202.38777608996,118.072867610402;i=misc/cloud_vs");
+    }
+    node147: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 148;
+        @display("p=1202.38777608996,118.072867610402");
+    }
+    client148: StandardHost {
+        parameters:
+            @display("p=2431.47681712618,935.118398868286;i=misc/cloud_vs");
+    }
+    node148: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 149;
+        @display("p=2431.47681712618,935.118398868286");
+    }
+    client149: StandardHost {
+        parameters:
+            @display("p=3317.2979972906,190.434995736734;i=misc/cloud_vs");
+    }
+    node149: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 150;
+        @display("p=3317.2979972906,190.434995736734");
+    }
+    client15: StandardHost {
+        parameters:
+            @display("p=2035.90853651858,601.916296469133;i=misc/cloud_vs");
+    }
+    node15: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 16;
+        @display("p=2035.90853651858,601.916296469133");
+    }
+    client16: StandardHost {
+        parameters:
+            @display("p=688.563862791164,561.115745620603;i=misc/cloud_vs");
+    }
+    node16: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 17;
+        @display("p=688.563862791164,561.115745620603");
+    }
+    client17: StandardHost {
+        parameters:
+            @display("p=524.242131414815,225.991011319394;i=misc/cloud_vs");
+    }
+    node17: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 18;
+        @display("p=524.242131414815,225.991011319394");
+    }
+    client18: StandardHost {
+        parameters:
+            @display("p=1139.50886539784,271.792430694478;i=misc/cloud_vs");
+    }
+    node18: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 19;
+        @display("p=1139.50886539784,271.792430694478");
+    }
+    client19: StandardHost {
+        parameters:
+            @display("p=1600.7293316207,890.069166997446;i=misc/cloud_vs");
+    }
+    node19: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 20;
+        @display("p=1600.7293316207,890.069166997446");
+    }
+    client2: StandardHost {
+        parameters:
+            @display("p=1624.53251037589,1074.49000990498;i=misc/cloud_vs");
+    }
+    node2: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 3;
+        @display("p=1624.53251037589,1074.49000990498");
+    }
+    client20: StandardHost {
+        parameters:
+            @display("p=2306.23114008462,46.4174163670973;i=misc/cloud_vs");
+    }
+    node20: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 21;
+        @display("p=2306.23114008462,46.4174163670973");
+    }
+    client21: StandardHost {
+        parameters:
+            @display("p=2103.93560131887,454.454053765147;i=misc/cloud_vs");
+    }
+    node21: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 22;
+        @display("p=2103.93560131887,454.454053765147");
+    }
+    client22: StandardHost {
+        parameters:
+            @display("p=123.122356618626,573.279448624436;i=misc/cloud_vs");
+    }
+    node22: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 23;
+        @display("p=123.122356618626,573.279448624436");
+    }
+    client23: StandardHost {
+        parameters:
+            @display("p=2231.70544210714,971.187613963502;i=misc/cloud_vs");
+    }
+    node23: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 24;
+        @display("p=2231.70544210714,971.187613963502");
+    }
+    client24: StandardHost {
+        parameters:
+            @display("p=2398.90861049355,1030.42328273635;i=misc/cloud_vs");
+    }
+    node24: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 25;
+        @display("p=2398.90861049355,1030.42328273635");
+    }
+    client25: StandardHost {
+        parameters:
+            @display("p=2472.37708539032,905.192760730441;i=misc/cloud_vs");
+    }
+    node25: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 26;
+        @display("p=2472.37708539032,905.192760730441");
+    }
+    client26: StandardHost {
+        parameters:
+            @display("p=1494.95655150199,353.723673594106;i=misc/cloud_vs");
+    }
+    node26: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 27;
+        @display("p=1494.95655150199,353.723673594106");
+    }
+    client27: StandardHost {
+        parameters:
+            @display("p=2168.78052466819,575.310552054086;i=misc/cloud_vs");
+    }
+    node27: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 28;
+        @display("p=2168.78052466819,575.310552054086");
+    }
+    client28: StandardHost {
+        parameters:
+            @display("p=3026.24297346117,0;i=misc/cloud_vs");
+    }
+    node28: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 29;
+        @display("p=3026.24297346117,0");
+    }
+    client29: StandardHost {
+        parameters:
+            @display("p=2122.59749732266,732.089125955869;i=misc/cloud_vs");
+    }
+    node29: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 30;
+        @display("p=2122.59749732266,732.089125955869");
+    }
+    client3: StandardHost {
+        parameters:
+            @display("p=2522.64816440153,569.435568229193;i=misc/cloud_vs");
+    }
+    node3: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 4;
+        @display("p=2522.64816440153,569.435568229193");
+    }
+    client30: StandardHost {
+        parameters:
+            @display("p=1135.3376134993,589.40935246232;i=misc/cloud_vs");
+    }
+    node30: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 31;
+        @display("p=1135.3376134993,589.40935246232");
+    }
+    client31: StandardHost {
+        parameters:
+            @display("p=430.860375734647,364.082076382291;i=misc/cloud_vs");
+    }
+    node31: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 32;
+        @display("p=430.860375734647,364.082076382291");
+    }
+    client32: StandardHost {
+        parameters:
+            @display("p=1271.68987562047,464.030400659035;i=misc/cloud_vs");
+    }
+    node32: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 33;
+        @display("p=1271.68987562047,464.030400659035");
+    }
+    client33: StandardHost {
+        parameters:
+            @display("p=1791.46596543226,984.827463117366;i=misc/cloud_vs");
+    }
+    node33: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 34;
+        @display("p=1791.46596543226,984.827463117366");
+    }
+    client34: StandardHost {
+        parameters:
+            @display("p=2057.72334667439,778.690150800406;i=misc/cloud_vs");
+    }
+    node34: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 35;
+        @display("p=2057.72334667439,778.690150800406");
+    }
+    client35: StandardHost {
+        parameters:
+            @display("p=0,659.909638866372;i=misc/cloud_vs");
+    }
+    node35: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 36;
+        @display("p=0,659.909638866372");
+    }
+    client36: StandardHost {
+        parameters:
+            @display("p=2701.24671870728,502.130707678967;i=misc/cloud_vs");
+    }
+    node36: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 37;
+        @display("p=2701.24671870728,502.130707678967");
+    }
+    client37: StandardHost {
+        parameters:
+            @display("p=1258.2970013367,782.850262950979;i=misc/cloud_vs");
+    }
+    node37: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 38;
+        @display("p=1258.2970013367,782.850262950979");
+    }
+    client38: StandardHost {
+        parameters:
+            @display("p=277.349736950077,359.196685798338;i=misc/cloud_vs");
+    }
+    node38: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 39;
+        @display("p=277.349736950077,359.196685798338");
+    }
+    client39: StandardHost {
+        parameters:
+            @display("p=459.158834159052,478.789322111663;i=misc/cloud_vs");
+    }
+    node39: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 40;
+        @display("p=459.158834159052,478.789322111663");
+    }
+    client4: StandardHost {
+        parameters:
+            @display("p=2056.49605366961,775.528708518249;i=misc/cloud_vs");
+    }
+    node4: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 5;
+        @display("p=2056.49605366961,775.528708518249");
+    }
+    client40: StandardHost {
+        parameters:
+            @display("p=2296.2085299315,850.62364199072;i=misc/cloud_vs");
+    }
+    node40: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 41;
+        @display("p=2296.2085299315,850.62364199072");
+    }
+    client41: StandardHost {
+        parameters:
+            @display("p=2132.1127189559,316.614712633242;i=misc/cloud_vs");
+    }
+    node41: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 42;
+        @display("p=2132.1127189559,316.614712633242");
+    }
+    client42: StandardHost {
+        parameters:
+            @display("p=971.953387900794,799.333598631017;i=misc/cloud_vs");
+    }
+    node42: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 43;
+        @display("p=971.953387900794,799.333598631017");
+    }
+    client43: StandardHost {
+        parameters:
+            @display("p=2580.84105962837,870.938236850619;i=misc/cloud_vs");
+    }
+    node43: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 44;
+        @display("p=2580.84105962837,870.938236850619");
+    }
+    client44: StandardHost {
+        parameters:
+            @display("p=3117.34624553073,120.829727062653;i=misc/cloud_vs");
+    }
+    node44: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 45;
+        @display("p=3117.34624553073,120.829727062653");
+    }
+    client45: StandardHost {
+        parameters:
+            @display("p=1157.37959304825,355.812160001639;i=misc/cloud_vs");
+    }
+    node45: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 46;
+        @display("p=1157.37959304825,355.812160001639");
+    }
+    client46: StandardHost {
+        parameters:
+            @display("p=2374.55547447208,259.944260344269;i=misc/cloud_vs");
+    }
+    node46: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 47;
+        @display("p=2374.55547447208,259.944260344269");
+    }
+    client47: StandardHost {
+        parameters:
+            @display("p=1691.71371090555,482.444970571345;i=misc/cloud_vs");
+    }
+    node47: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 48;
+        @display("p=1691.71371090555,482.444970571345");
+    }
+    client48: StandardHost {
+        parameters:
+            @display("p=2161.93532277782,954.400096357122;i=misc/cloud_vs");
+    }
+    node48: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 49;
+        @display("p=2161.93532277782,954.400096357122");
+    }
+    client49: StandardHost {
+        parameters:
+            @display("p=1880.24433424409,835.752222664419;i=misc/cloud_vs");
+    }
+    node49: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 50;
+        @display("p=1880.24433424409,835.752222664419");
+    }
+    client5: StandardHost {
+        parameters:
+            @display("p=1784.79179644324,676.799251232279;i=misc/cloud_vs");
+    }
+    node5: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 6;
+        @display("p=1784.79179644324,676.799251232279");
+    }
+    client50: StandardHost {
+        parameters:
+            @display("p=1608.13243379495,1084.43612181857;i=misc/cloud_vs");
+    }
+    node50: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 51;
+        @display("p=1608.13243379495,1084.43612181857");
+    }
+    client51: StandardHost {
+        parameters:
+            @display("p=2874.4935681408,507.551921025592;i=misc/cloud_vs");
+    }
+    node51: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 52;
+        @display("p=2874.4935681408,507.551921025592");
+    }
+    client52: StandardHost {
+        parameters:
+            @display("p=848.966818423366,626.724078175238;i=misc/cloud_vs");
+    }
+    node52: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 53;
+        @display("p=848.966818423366,626.724078175238");
+    }
+    client53: StandardHost {
+        parameters:
+            @display("p=369.274044868433,460.163441286446;i=misc/cloud_vs");
+    }
+    node53: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 54;
+        @display("p=369.274044868433,460.163441286446");
+    }
+    client54: StandardHost {
+        parameters:
+            @display("p=1702.87960880917,689.066928198122;i=misc/cloud_vs");
+    }
+    node54: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 55;
+        @display("p=1702.87960880917,689.066928198122");
+    }
+    client55: StandardHost {
+        parameters:
+            @display("p=8.19342336058071,465.736722272243;i=misc/cloud_vs");
+    }
+    node55: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 56;
+        @display("p=8.19342336058071,465.736722272243");
+    }
+    client56: StandardHost {
+        parameters:
+            @display("p=2032.7900445795,706.760247295071;i=misc/cloud_vs");
+    }
+    node56: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 57;
+        @display("p=2032.7900445795,706.760247295071");
+    }
+    client57: StandardHost {
+        parameters:
+            @display("p=2058.27009532123,680.238387991181;i=misc/cloud_vs");
+    }
+    node57: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 58;
+        @display("p=2058.27009532123,680.238387991181");
+    }
+    client58: StandardHost {
+        parameters:
+            @display("p=1921.09889240398,749.122271225406;i=misc/cloud_vs");
+    }
+    node58: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 59;
+        @display("p=1921.09889240398,749.122271225406");
+    }
+    client59: StandardHost {
+        parameters:
+            @display("p=1562.79376286914,243.823455824599;i=misc/cloud_vs");
+    }
+    node59: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 60;
+        @display("p=1562.79376286914,243.823455824599");
+    }
+    client6: StandardHost {
+        parameters:
+            @display("p=2329.54955002867,1328.11788096019;i=misc/cloud_vs");
+    }
+    node6: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 7;
+        @display("p=2329.54955002867,1328.11788096019");
+    }
+    client60: StandardHost {
+        parameters:
+            @display("p=1917.15378224666,328.604301331637;i=misc/cloud_vs");
+    }
+    node60: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 61;
+        @display("p=1917.15378224666,328.604301331637");
+    }
+    client61: StandardHost {
+        parameters:
+            @display("p=2371.79614612033,292.418316705059;i=misc/cloud_vs");
+    }
+    node61: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 62;
+        @display("p=2371.79614612033,292.418316705059");
+    }
+    client62: StandardHost {
+        parameters:
+            @display("p=2273.46503847389,370.953031568453;i=misc/cloud_vs");
+    }
+    node62: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 63;
+        @display("p=2273.46503847389,370.953031568453");
+    }
+    client63: StandardHost {
+        parameters:
+            @display("p=2357.4691272155,43.5590793260953;i=misc/cloud_vs");
+    }
+    node63: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 64;
+        @display("p=2357.4691272155,43.5590793260953");
+    }
+    client64: StandardHost {
+        parameters:
+            @display("p=1160.94178221558,1161.59048655206;i=misc/cloud_vs");
+    }
+    node64: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 65;
+        @display("p=1160.94178221558,1161.59048655206");
+    }
+    client65: StandardHost {
+        parameters:
+            @display("p=1954.29922574266,775.589578088573;i=misc/cloud_vs");
+    }
+    node65: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 66;
+        @display("p=1954.29922574266,775.589578088573");
+    }
+    client66: StandardHost {
+        parameters:
+            @display("p=2971.03551050891,521.242301014192;i=misc/cloud_vs");
+    }
+    node66: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 67;
+        @display("p=2971.03551050891,521.242301014192");
+    }
+    client67: StandardHost {
+        parameters:
+            @display("p=707.832676718749,671.818961366216;i=misc/cloud_vs");
+    }
+    node67: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 68;
+        @display("p=707.832676718749,671.818961366216");
+    }
+    client68: StandardHost {
+        parameters:
+            @display("p=2620.09235770087,913.236284974158;i=misc/cloud_vs");
+    }
+    node68: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 69;
+        @display("p=2620.09235770087,913.236284974158");
+    }
+    client69: StandardHost {
+        parameters:
+            @display("p=3262.39435383498,203.741230686304;i=misc/cloud_vs");
+    }
+    node69: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 70;
+        @display("p=3262.39435383498,203.741230686304");
+    }
+    client7: StandardHost {
+        parameters:
+            @display("p=2537.36649161809,477.183107987193;i=misc/cloud_vs");
+    }
+    node7: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 8;
+        @display("p=2537.36649161809,477.183107987193");
+    }
+    client70: StandardHost {
+        parameters:
+            @display("p=1311.53665293796,532.727433234129;i=misc/cloud_vs");
+    }
+    node70: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 71;
+        @display("p=1311.53665293796,532.727433234129");
+    }
+    client71: StandardHost {
+        parameters:
+            @display("p=1128.28556596033,746.08464998573;i=misc/cloud_vs");
+    }
+    node71: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 72;
+        @display("p=1128.28556596033,746.08464998573");
+    }
+    client72: StandardHost {
+        parameters:
+            @display("p=1290.34128724807,810.871614226278;i=misc/cloud_vs");
+    }
+    node72: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 73;
+        @display("p=1290.34128724807,810.871614226278");
+    }
+    client73: StandardHost {
+        parameters:
+            @display("p=782.448024179127,598.327430607284;i=misc/cloud_vs");
+    }
+    node73: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 74;
+        @display("p=782.448024179127,598.327430607284");
+    }
+    client74: StandardHost {
+        parameters:
+            @display("p=937.384534549773,282.766239127059;i=misc/cloud_vs");
+    }
+    node74: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 75;
+        @display("p=937.384534549773,282.766239127059");
+    }
+    client75: StandardHost {
+        parameters:
+            @display("p=2117.18180542189,993.096808980792;i=misc/cloud_vs");
+    }
+    node75: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 76;
+        @display("p=2117.18180542189,993.096808980792");
+    }
+    client76: StandardHost {
+        parameters:
+            @display("p=1775.08121609431,715.140996877719;i=misc/cloud_vs");
+    }
+    node76: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 77;
+        @display("p=1775.08121609431,715.140996877719");
+    }
+    client77: StandardHost {
+        parameters:
+            @display("p=2337.77048971913,726.986370702343;i=misc/cloud_vs");
+    }
+    node77: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 78;
+        @display("p=2337.77048971913,726.986370702343");
+    }
+    client78: StandardHost {
+        parameters:
+            @display("p=2281.95067524458,847.280814807479;i=misc/cloud_vs");
+    }
+    node78: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 79;
+        @display("p=2281.95067524458,847.280814807479");
+    }
+    client79: StandardHost {
+        parameters:
+            @display("p=1613.2292631154,1086.18193396939;i=misc/cloud_vs");
+    }
+    node79: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 80;
+        @display("p=1613.2292631154,1086.18193396939");
+    }
+    client8: StandardHost {
+        parameters:
+            @display("p=2804.29028327368,598.578957796045;i=misc/cloud_vs");
+    }
+    node8: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 9;
+        @display("p=2804.29028327368,598.578957796045");
+    }
+    client80: StandardHost {
+        parameters:
+            @display("p=2804.76078787531,437.296188365425;i=misc/cloud_vs");
+    }
+    node80: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 81;
+        @display("p=2804.76078787531,437.296188365425");
+    }
+    client81: StandardHost {
+        parameters:
+            @display("p=2848.28564159835,523.409837687629;i=misc/cloud_vs");
+    }
+    node81: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 82;
+        @display("p=2848.28564159835,523.409837687629");
+    }
+    client82: StandardHost {
+        parameters:
+            @display("p=3355.98949930293,167.710655779123;i=misc/cloud_vs");
+    }
+    node82: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 83;
+        @display("p=3355.98949930293,167.710655779123");
+    }
+    client83: StandardHost {
+        parameters:
+            @display("p=3111.94999213675,341.319824721975;i=misc/cloud_vs");
+    }
+    node83: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 84;
+        @display("p=3111.94999213675,341.319824721975");
+    }
+    client84: StandardHost {
+        parameters:
+            @display("p=1595.24218175079,464.085012730777;i=misc/cloud_vs");
+    }
+    node84: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 85;
+        @display("p=1595.24218175079,464.085012730777");
+    }
+    client85: StandardHost {
+        parameters:
+            @display("p=806.484854746629,783.942108443282;i=misc/cloud_vs");
+    }
+    node85: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 86;
+        @display("p=806.484854746629,783.942108443282");
+    }
+    client86: StandardHost {
+        parameters:
+            @display("p=2988.37320002345,95.2959416975145;i=misc/cloud_vs");
+    }
+    node86: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 87;
+        @display("p=2988.37320002345,95.2959416975145");
+    }
+    client87: StandardHost {
+        parameters:
+            @display("p=814.074009493669,505.006299307538;i=misc/cloud_vs");
+    }
+    node87: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 88;
+        @display("p=814.074009493669,505.006299307538");
+    }
+    client88: StandardHost {
+        parameters:
+            @display("p=539.408678685112,139.398301554266;i=misc/cloud_vs");
+    }
+    node88: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 89;
+        @display("p=539.408678685112,139.398301554266");
+    }
+    client89: StandardHost {
+        parameters:
+            @display("p=638.695392262446,595.812932687119;i=misc/cloud_vs");
+    }
+    node89: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 90;
+        @display("p=638.695392262446,595.812932687119");
+    }
+    client9: StandardHost {
+        parameters:
+            @display("p=488.84141144095,192.80064646093;i=misc/cloud_vs");
+    }
+    node9: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 10;
+        @display("p=488.84141144095,192.80064646093");
+    }
+    client90: StandardHost {
+        parameters:
+            @display("p=3246.40867557255,521.332777205723;i=misc/cloud_vs");
+    }
+    node90: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 91;
+        @display("p=3246.40867557255,521.332777205723");
+    }
+    client91: StandardHost {
+        parameters:
+            @display("p=1179.15688821506,954.168578543408;i=misc/cloud_vs");
+    }
+    node91: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 92;
+        @display("p=1179.15688821506,954.168578543408");
+    }
+    client92: StandardHost {
+        parameters:
+            @display("p=1376.35323793745,237.648031605786;i=misc/cloud_vs");
+    }
+    node92: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 93;
+        @display("p=1376.35323793745,237.648031605786");
+    }
+    client93: StandardHost {
+        parameters:
+            @display("p=683.386625914415,162.517942348447;i=misc/cloud_vs");
+    }
+    node93: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 94;
+        @display("p=683.386625914415,162.517942348447");
+    }
+    client94: StandardHost {
+        parameters:
+            @display("p=303.542843389624,478.732042112014;i=misc/cloud_vs");
+    }
+    node94: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 95;
+        @display("p=303.542843389624,478.732042112014");
+    }
+    client95: StandardHost {
+        parameters:
+            @display("p=1790.29626578617,1078.85122583898;i=misc/cloud_vs");
+    }
+    node95: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 96;
+        @display("p=1790.29626578617,1078.85122583898");
+    }
+    client96: StandardHost {
+        parameters:
+            @display("p=2155.75647374874,47.2541566904365;i=misc/cloud_vs");
+    }
+    node96: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 97;
+        @display("p=2155.75647374874,47.2541566904365");
+    }
+    client97: StandardHost {
+        parameters:
+            @display("p=598.584219625417,216.254017276188;i=misc/cloud_vs");
+    }
+    node97: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 98;
+        @display("p=598.584219625417,216.254017276188");
+    }
+    client98: StandardHost {
+        parameters:
+            @display("p=735.320128790289,818.306860909425;i=misc/cloud_vs");
+    }
+    node98: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 99;
+        @display("p=735.320128790289,818.306860909425");
+    }
+    client99: StandardHost {
+        parameters:
+            @display("p=1090.04596586924,206.738067298977;i=misc/cloud_vs");
+    }
+    node99: SPRING_LSR {
+      parameters: 
+         springNodeController.nodeId = 100;
+        @display("p=1090.04596586924,206.738067298977");
+    }
+  connections:
+
+    springController.pppg++ <--> C <--> node0.pppg++;
+
+    client0.ethg++ <--> C <--> node0.ethg++;
+    client1.ethg++ <--> C <--> node1.ethg++;
+    client10.ethg++ <--> C <--> node10.ethg++;
+    client100.ethg++ <--> C <--> node100.ethg++;
+    client101.ethg++ <--> C <--> node101.ethg++;
+    client102.ethg++ <--> C <--> node102.ethg++;
+    client103.ethg++ <--> C <--> node103.ethg++;
+    client104.ethg++ <--> C <--> node104.ethg++;
+    client105.ethg++ <--> C <--> node105.ethg++;
+    client106.ethg++ <--> C <--> node106.ethg++;
+    client107.ethg++ <--> C <--> node107.ethg++;
+    client108.ethg++ <--> C <--> node108.ethg++;
+    client109.ethg++ <--> C <--> node109.ethg++;
+    client11.ethg++ <--> C <--> node11.ethg++;
+    client110.ethg++ <--> C <--> node110.ethg++;
+    client111.ethg++ <--> C <--> node111.ethg++;
+    client112.ethg++ <--> C <--> node112.ethg++;
+    client113.ethg++ <--> C <--> node113.ethg++;
+    client114.ethg++ <--> C <--> node114.ethg++;
+    client115.ethg++ <--> C <--> node115.ethg++;
+    client116.ethg++ <--> C <--> node116.ethg++;
+    client117.ethg++ <--> C <--> node117.ethg++;
+    client118.ethg++ <--> C <--> node118.ethg++;
+    client119.ethg++ <--> C <--> node119.ethg++;
+    client12.ethg++ <--> C <--> node12.ethg++;
+    client120.ethg++ <--> C <--> node120.ethg++;
+    client121.ethg++ <--> C <--> node121.ethg++;
+    client122.ethg++ <--> C <--> node122.ethg++;
+    client123.ethg++ <--> C <--> node123.ethg++;
+    client124.ethg++ <--> C <--> node124.ethg++;
+    client125.ethg++ <--> C <--> node125.ethg++;
+    client126.ethg++ <--> C <--> node126.ethg++;
+    client127.ethg++ <--> C <--> node127.ethg++;
+    client128.ethg++ <--> C <--> node128.ethg++;
+    client129.ethg++ <--> C <--> node129.ethg++;
+    client13.ethg++ <--> C <--> node13.ethg++;
+    client130.ethg++ <--> C <--> node130.ethg++;
+    client131.ethg++ <--> C <--> node131.ethg++;
+    client132.ethg++ <--> C <--> node132.ethg++;
+    client133.ethg++ <--> C <--> node133.ethg++;
+    client134.ethg++ <--> C <--> node134.ethg++;
+    client135.ethg++ <--> C <--> node135.ethg++;
+    client136.ethg++ <--> C <--> node136.ethg++;
+    client137.ethg++ <--> C <--> node137.ethg++;
+    client138.ethg++ <--> C <--> node138.ethg++;
+    client139.ethg++ <--> C <--> node139.ethg++;
+    client14.ethg++ <--> C <--> node14.ethg++;
+    client140.ethg++ <--> C <--> node140.ethg++;
+    client141.ethg++ <--> C <--> node141.ethg++;
+    client142.ethg++ <--> C <--> node142.ethg++;
+    client143.ethg++ <--> C <--> node143.ethg++;
+    client144.ethg++ <--> C <--> node144.ethg++;
+    client145.ethg++ <--> C <--> node145.ethg++;
+    client146.ethg++ <--> C <--> node146.ethg++;
+    client147.ethg++ <--> C <--> node147.ethg++;
+    client148.ethg++ <--> C <--> node148.ethg++;
+    client149.ethg++ <--> C <--> node149.ethg++;
+    client15.ethg++ <--> C <--> node15.ethg++;
+    client16.ethg++ <--> C <--> node16.ethg++;
+    client17.ethg++ <--> C <--> node17.ethg++;
+    client18.ethg++ <--> C <--> node18.ethg++;
+    client19.ethg++ <--> C <--> node19.ethg++;
+    client2.ethg++ <--> C <--> node2.ethg++;
+    client20.ethg++ <--> C <--> node20.ethg++;
+    client21.ethg++ <--> C <--> node21.ethg++;
+    client22.ethg++ <--> C <--> node22.ethg++;
+    client23.ethg++ <--> C <--> node23.ethg++;
+    client24.ethg++ <--> C <--> node24.ethg++;
+    client25.ethg++ <--> C <--> node25.ethg++;
+    client26.ethg++ <--> C <--> node26.ethg++;
+    client27.ethg++ <--> C <--> node27.ethg++;
+    client28.ethg++ <--> C <--> node28.ethg++;
+    client29.ethg++ <--> C <--> node29.ethg++;
+    client3.ethg++ <--> C <--> node3.ethg++;
+    client30.ethg++ <--> C <--> node30.ethg++;
+    client31.ethg++ <--> C <--> node31.ethg++;
+    client32.ethg++ <--> C <--> node32.ethg++;
+    client33.ethg++ <--> C <--> node33.ethg++;
+    client34.ethg++ <--> C <--> node34.ethg++;
+    client35.ethg++ <--> C <--> node35.ethg++;
+    client36.ethg++ <--> C <--> node36.ethg++;
+    client37.ethg++ <--> C <--> node37.ethg++;
+    client38.ethg++ <--> C <--> node38.ethg++;
+    client39.ethg++ <--> C <--> node39.ethg++;
+    client4.ethg++ <--> C <--> node4.ethg++;
+    client40.ethg++ <--> C <--> node40.ethg++;
+    client41.ethg++ <--> C <--> node41.ethg++;
+    client42.ethg++ <--> C <--> node42.ethg++;
+    client43.ethg++ <--> C <--> node43.ethg++;
+    client44.ethg++ <--> C <--> node44.ethg++;
+    client45.ethg++ <--> C <--> node45.ethg++;
+    client46.ethg++ <--> C <--> node46.ethg++;
+    client47.ethg++ <--> C <--> node47.ethg++;
+    client48.ethg++ <--> C <--> node48.ethg++;
+    client49.ethg++ <--> C <--> node49.ethg++;
+    client5.ethg++ <--> C <--> node5.ethg++;
+    client50.ethg++ <--> C <--> node50.ethg++;
+    client51.ethg++ <--> C <--> node51.ethg++;
+    client52.ethg++ <--> C <--> node52.ethg++;
+    client53.ethg++ <--> C <--> node53.ethg++;
+    client54.ethg++ <--> C <--> node54.ethg++;
+    client55.ethg++ <--> C <--> node55.ethg++;
+    client56.ethg++ <--> C <--> node56.ethg++;
+    client57.ethg++ <--> C <--> node57.ethg++;
+    client58.ethg++ <--> C <--> node58.ethg++;
+    client59.ethg++ <--> C <--> node59.ethg++;
+    client6.ethg++ <--> C <--> node6.ethg++;
+    client60.ethg++ <--> C <--> node60.ethg++;
+    client61.ethg++ <--> C <--> node61.ethg++;
+    client62.ethg++ <--> C <--> node62.ethg++;
+    client63.ethg++ <--> C <--> node63.ethg++;
+    client64.ethg++ <--> C <--> node64.ethg++;
+    client65.ethg++ <--> C <--> node65.ethg++;
+    client66.ethg++ <--> C <--> node66.ethg++;
+    client67.ethg++ <--> C <--> node67.ethg++;
+    client68.ethg++ <--> C <--> node68.ethg++;
+    client69.ethg++ <--> C <--> node69.ethg++;
+    client7.ethg++ <--> C <--> node7.ethg++;
+    client70.ethg++ <--> C <--> node70.ethg++;
+    client71.ethg++ <--> C <--> node71.ethg++;
+    client72.ethg++ <--> C <--> node72.ethg++;
+    client73.ethg++ <--> C <--> node73.ethg++;
+    client74.ethg++ <--> C <--> node74.ethg++;
+    client75.ethg++ <--> C <--> node75.ethg++;
+    client76.ethg++ <--> C <--> node76.ethg++;
+    client77.ethg++ <--> C <--> node77.ethg++;
+    client78.ethg++ <--> C <--> node78.ethg++;
+    client79.ethg++ <--> C <--> node79.ethg++;
+    client8.ethg++ <--> C <--> node8.ethg++;
+    client80.ethg++ <--> C <--> node80.ethg++;
+    client81.ethg++ <--> C <--> node81.ethg++;
+    client82.ethg++ <--> C <--> node82.ethg++;
+    client83.ethg++ <--> C <--> node83.ethg++;
+    client84.ethg++ <--> C <--> node84.ethg++;
+    client85.ethg++ <--> C <--> node85.ethg++;
+    client86.ethg++ <--> C <--> node86.ethg++;
+    client87.ethg++ <--> C <--> node87.ethg++;
+    client88.ethg++ <--> C <--> node88.ethg++;
+    client89.ethg++ <--> C <--> node89.ethg++;
+    client9.ethg++ <--> C <--> node9.ethg++;
+    client90.ethg++ <--> C <--> node90.ethg++;
+    client91.ethg++ <--> C <--> node91.ethg++;
+    client92.ethg++ <--> C <--> node92.ethg++;
+    client93.ethg++ <--> C <--> node93.ethg++;
+    client94.ethg++ <--> C <--> node94.ethg++;
+    client95.ethg++ <--> C <--> node95.ethg++;
+    client96.ethg++ <--> C <--> node96.ethg++;
+    client97.ethg++ <--> C <--> node97.ethg++;
+    client98.ethg++ <--> C <--> node98.ethg++;
+    client99.ethg++ <--> C <--> node99.ethg++;
+
+    node0.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.03463194952336ms; thruputDisplayFormat = "u"; }  <--> node21.pppg++;
+    node0.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.94674155211957ms; thruputDisplayFormat = "u"; }  <--> node47.pppg++;
+    node0.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.632355417852207ms; thruputDisplayFormat = "u"; }  <--> node60.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.42607053899228ms; thruputDisplayFormat = "u"; }  <--> node10.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.29290827953611ms; thruputDisplayFormat = "u"; }  <--> node118.pppg++;
+    node1.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.75874558392268ms; thruputDisplayFormat = "u"; }  <--> node94.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.92489186842065ms; thruputDisplayFormat = "u"; }  <--> node102.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 16.8290675361389ms; thruputDisplayFormat = "u"; }  <--> node119.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.34534868771532ms; thruputDisplayFormat = "u"; }  <--> node127.pppg++;
+    node10.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 26.0139766751445ms; thruputDisplayFormat = "u"; }  <--> node64.pppg++;
+    node100.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.57553207517658ms; thruputDisplayFormat = "u"; }  <--> node59.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.69139999558386ms; thruputDisplayFormat = "u"; }  <--> node125.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.29101251355675ms; thruputDisplayFormat = "u"; }  <--> node126.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.41135410541608ms; thruputDisplayFormat = "u"; }  <--> node23.pppg++;
+    node101.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.64100510177642ms; thruputDisplayFormat = "u"; }  <--> node6.pppg++;
+    node102.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.38976614236741ms; thruputDisplayFormat = "u"; }  <--> node35.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.858566917670976ms; thruputDisplayFormat = "u"; }  <--> node108.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.21015558195377ms; thruputDisplayFormat = "u"; }  <--> node122.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.19092393587947ms; thruputDisplayFormat = "u"; }  <--> node48.pppg++;
+    node103.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.55143110326532ms; thruputDisplayFormat = "u"; }  <--> node78.pppg++;
+    node104.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.6522330554911ms; thruputDisplayFormat = "u"; }  <--> node130.pppg++;
+    node104.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.48664259566769ms; thruputDisplayFormat = "u"; }  <--> node39.pppg++;
+    node105.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.84931926088809ms; thruputDisplayFormat = "u"; }  <--> node131.pppg++;
+    node105.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.12178295185632ms; thruputDisplayFormat = "u"; }  <--> node134.pppg++;
+    node105.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.41909530849289ms; thruputDisplayFormat = "u"; }  <--> node41.pppg++;
+    node105.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.34396532609352ms; thruputDisplayFormat = "u"; }  <--> node60.pppg++;
+    node106.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.11654640483778ms; thruputDisplayFormat = "u"; }  <--> node0.pppg++;
+    node106.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.17821795269002ms; thruputDisplayFormat = "u"; }  <--> node5.pppg++;
+    node106.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.75686571326097ms; thruputDisplayFormat = "u"; }  <--> node54.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.29361436289322ms; thruputDisplayFormat = "u"; }  <--> node113.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.70400132942796ms; thruputDisplayFormat = "u"; }  <--> node18.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.58601265962453ms; thruputDisplayFormat = "u"; }  <--> node93.pppg++;
+    node107.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.00096251337222ms; thruputDisplayFormat = "u"; }  <--> node99.pppg++;
+    node108.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.29079892281016ms; thruputDisplayFormat = "u"; }  <--> node23.pppg++;
+    node109.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.57438616419617ms; thruputDisplayFormat = "u"; }  <--> node112.pppg++;
+    node109.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.32253431240374ms; thruputDisplayFormat = "u"; }  <--> node115.pppg++;
+    node11.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.50765173884586ms; thruputDisplayFormat = "u"; }  <--> node16.pppg++;
+    node11.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.52890498544356ms; thruputDisplayFormat = "u"; }  <--> node67.pppg++;
+    node11.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.10930127923783ms; thruputDisplayFormat = "u"; }  <--> node73.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.05688184575624ms; thruputDisplayFormat = "u"; }  <--> node3.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.85783204222699ms; thruputDisplayFormat = "u"; }  <--> node36.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.91016907698494ms; thruputDisplayFormat = "u"; }  <--> node61.pppg++;
+    node110.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 9.89772587901452ms; thruputDisplayFormat = "u"; }  <--> node86.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.77079688301633ms; thruputDisplayFormat = "u"; }  <--> node12.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.40928254069387ms; thruputDisplayFormat = "u"; }  <--> node137.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.39336197697615ms; thruputDisplayFormat = "u"; }  <--> node19.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.79906060102424ms; thruputDisplayFormat = "u"; }  <--> node2.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 10.7208882584418ms; thruputDisplayFormat = "u"; }  <--> node64.pppg++;
+    node111.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.9241441262412ms; thruputDisplayFormat = "u"; }  <--> node91.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.4482103567693ms; thruputDisplayFormat = "u"; }  <--> node140.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.897755349442053ms; thruputDisplayFormat = "u"; }  <--> node141.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.89468019980096ms; thruputDisplayFormat = "u"; }  <--> node28.pppg++;
+    node112.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.20738490331906ms; thruputDisplayFormat = "u"; }  <--> node82.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.54186526992333ms; thruputDisplayFormat = "u"; }  <--> node100.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.59521101229585ms; thruputDisplayFormat = "u"; }  <--> node147.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 9.81259203156265ms; thruputDisplayFormat = "u"; }  <--> node28.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.50664405585128ms; thruputDisplayFormat = "u"; }  <--> node63.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.0063070509201ms; thruputDisplayFormat = "u"; }  <--> node88.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.35687468657678ms; thruputDisplayFormat = "u"; }  <--> node92.pppg++;
+    node113.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.21964976168706ms; thruputDisplayFormat = "u"; }  <--> node96.pppg++;
+    node114.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.597634043567413ms; thruputDisplayFormat = "u"; }  <--> node100.pppg++;
+    node114.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.82263930991315ms; thruputDisplayFormat = "u"; }  <--> node113.pppg++;
+    node114.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.84665882155552ms; thruputDisplayFormat = "u"; }  <--> node59.pppg++;
+    node114.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.23446482263652ms; thruputDisplayFormat = "u"; }  <--> node60.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.16335899274255ms; thruputDisplayFormat = "u"; }  <--> node140.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.5253603213272ms; thruputDisplayFormat = "u"; }  <--> node141.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 34.4419803133483ms; thruputDisplayFormat = "u"; }  <--> node6.pppg++;
+    node115.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.37626443712998ms; thruputDisplayFormat = "u"; }  <--> node90.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.99272351512603ms; thruputDisplayFormat = "u"; }  <--> node14.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.57298469689654ms; thruputDisplayFormat = "u"; }  <--> node144.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.87181956651835ms; thruputDisplayFormat = "u"; }  <--> node75.pppg++;
+    node116.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.10457073356358ms; thruputDisplayFormat = "u"; }  <--> node95.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.76015497667869ms; thruputDisplayFormat = "u"; }  <--> node110.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.53400555368651ms; thruputDisplayFormat = "u"; }  <--> node145.pppg++;
+    node117.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.40095531961975ms; thruputDisplayFormat = "u"; }  <--> node27.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.80784660371406ms; thruputDisplayFormat = "u"; }  <--> node123.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.74197681176402ms; thruputDisplayFormat = "u"; }  <--> node13.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.12136300332335ms; thruputDisplayFormat = "u"; }  <--> node39.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.42547030300982ms; thruputDisplayFormat = "u"; }  <--> node67.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.92223132534472ms; thruputDisplayFormat = "u"; }  <--> node89.pppg++;
+    node118.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.02577764241648ms; thruputDisplayFormat = "u"; }  <--> node98.pppg++;
+    node119.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.01600027616779ms; thruputDisplayFormat = "u"; }  <--> node42.pppg++;
+    node119.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.52782310003854ms; thruputDisplayFormat = "u"; }  <--> node98.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.4805133537754ms; thruputDisplayFormat = "u"; }  <--> node132.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.36359977763404ms; thruputDisplayFormat = "u"; }  <--> node19.pppg++;
+    node12.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.32189646428744ms; thruputDisplayFormat = "u"; }  <--> node72.pppg++;
+    node120.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.71864341264602ms; thruputDisplayFormat = "u"; }  <--> node106.pppg++;
+    node120.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.52953530253112ms; thruputDisplayFormat = "u"; }  <--> node76.pppg++;
+    node121.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.51002737591914ms; thruputDisplayFormat = "u"; }  <--> node26.pppg++;
+    node121.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.20799301081752ms; thruputDisplayFormat = "u"; }  <--> node92.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.47614846184309ms; thruputDisplayFormat = "u"; }  <--> node142.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.13424360722894ms; thruputDisplayFormat = "u"; }  <--> node34.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.21184970297096ms; thruputDisplayFormat = "u"; }  <--> node48.pppg++;
+    node122.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.07190781238358ms; thruputDisplayFormat = "u"; }  <--> node75.pppg++;
+    node123.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.4060741318346ms; thruputDisplayFormat = "u"; }  <--> node98.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.15645978785625ms; thruputDisplayFormat = "u"; }  <--> node104.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.76242454145539ms; thruputDisplayFormat = "u"; }  <--> node146.pppg++;
+    node124.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.7110493208929ms; thruputDisplayFormat = "u"; }  <--> node87.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.33234218128271ms; thruputDisplayFormat = "u"; }  <--> node23.pppg++;
+    node125.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.86164674753188ms; thruputDisplayFormat = "u"; }  <--> node48.pppg++;
+    node126.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.90703899024492ms; thruputDisplayFormat = "u"; }  <--> node116.pppg++;
+    node126.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.78768060371657ms; thruputDisplayFormat = "u"; }  <--> node125.pppg++;
+    node126.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.46989584731077ms; thruputDisplayFormat = "u"; }  <--> node133.pppg++;
+    node126.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.49882965026039ms; thruputDisplayFormat = "u"; }  <--> node6.pppg++;
+    node127.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.97980028952923ms; thruputDisplayFormat = "u"; }  <--> node1.pppg++;
+    node127.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.95149685346461ms; thruputDisplayFormat = "u"; }  <--> node102.pppg++;
+    node127.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.92594745799559ms; thruputDisplayFormat = "u"; }  <--> node22.pppg++;
+    node128.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.14430851836088ms; thruputDisplayFormat = "u"; }  <--> node69.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.78709561168169ms; thruputDisplayFormat = "u"; }  <--> node130.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.96608084876069ms; thruputDisplayFormat = "u"; }  <--> node31.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.25988762511186ms; thruputDisplayFormat = "u"; }  <--> node38.pppg++;
+    node129.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.07914599205082ms; thruputDisplayFormat = "u"; }  <--> node9.pppg++;
+    node13.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.83283483214167ms; thruputDisplayFormat = "u"; }  <--> node1.pppg++;
+    node13.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.45316785108132ms; thruputDisplayFormat = "u"; }  <--> node53.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.42181434485802ms; thruputDisplayFormat = "u"; }  <--> node124.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.39312139187949ms; thruputDisplayFormat = "u"; }  <--> node31.pppg++;
+    node130.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.67364000329236ms; thruputDisplayFormat = "u"; }  <--> node9.pppg++;
+    node131.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.53184770097134ms; thruputDisplayFormat = "u"; }  <--> node113.pppg++;
+    node131.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.924599906339977ms; thruputDisplayFormat = "u"; }  <--> node114.pppg++;
+    node132.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.9507972267535ms; thruputDisplayFormat = "u"; }  <--> node138.pppg++;
+    node133.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.57745196744656ms; thruputDisplayFormat = "u"; }  <--> node122.pppg++;
+    node133.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.80930794954667ms; thruputDisplayFormat = "u"; }  <--> node125.pppg++;
+    node133.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.808150788841019ms; thruputDisplayFormat = "u"; }  <--> node75.pppg++;
+    node134.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.888579825572968ms; thruputDisplayFormat = "u"; }  <--> node0.pppg++;
+    node134.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.657743339969ms; thruputDisplayFormat = "u"; }  <--> node41.pppg++;
+    node135.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.98348010650446ms; thruputDisplayFormat = "u"; }  <--> node106.pppg++;
+    node135.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.630213188473897ms; thruputDisplayFormat = "u"; }  <--> node15.pppg++;
+    node135.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.28742908254941ms; thruputDisplayFormat = "u"; }  <--> node56.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.65778631690204ms; thruputDisplayFormat = "u"; }  <--> node117.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.37428065822167ms; thruputDisplayFormat = "u"; }  <--> node3.pppg++;
+    node136.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.92423888788097ms; thruputDisplayFormat = "u"; }  <--> node43.pppg++;
+    node137.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.23785981208448ms; thruputDisplayFormat = "u"; }  <--> node71.pppg++;
+    node137.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.88269890414463ms; thruputDisplayFormat = "u"; }  <--> node72.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.24383533861528ms; thruputDisplayFormat = "u"; }  <--> node121.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.8244935975153ms; thruputDisplayFormat = "u"; }  <--> node26.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.05794980982215ms; thruputDisplayFormat = "u"; }  <--> node32.pppg++;
+    node138.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.78141673625643ms; thruputDisplayFormat = "u"; }  <--> node84.pppg++;
+    node139.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.8616535179807ms; thruputDisplayFormat = "u"; }  <--> node129.pppg++;
+    node139.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.72771823486812ms; thruputDisplayFormat = "u"; }  <--> node38.pppg++;
+    node139.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.34152106903518ms; thruputDisplayFormat = "u"; }  <--> node55.pppg++;
+    node139.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.68972435334115ms; thruputDisplayFormat = "u"; }  <--> node9.pppg++;
+    node14.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.23834074208886ms; thruputDisplayFormat = "u"; }  <--> node144.pppg++;
+    node14.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 15.2591981468962ms; thruputDisplayFormat = "u"; }  <--> node64.pppg++;
+    node14.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.24745054766954ms; thruputDisplayFormat = "u"; }  <--> node79.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.1228742001057ms; thruputDisplayFormat = "u"; }  <--> node141.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.55057824995932ms; thruputDisplayFormat = "u"; }  <--> node69.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.12938830816069ms; thruputDisplayFormat = "u"; }  <--> node82.pppg++;
+    node140.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.32853551578982ms; thruputDisplayFormat = "u"; }  <--> node90.pppg++;
+    node141.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.689992057660579ms; thruputDisplayFormat = "u"; }  <--> node109.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.20612428418497ms; thruputDisplayFormat = "u"; }  <--> node34.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.26849372636276ms; thruputDisplayFormat = "u"; }  <--> node65.pppg++;
+    node142.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.01847293193443ms; thruputDisplayFormat = "u"; }  <--> node75.pppg++;
+    node143.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.16057502721154ms; thruputDisplayFormat = "u"; }  <--> node110.pppg++;
+    node143.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.66733298364646ms; thruputDisplayFormat = "u"; }  <--> node36.pppg++;
+    node143.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.79513560015039ms; thruputDisplayFormat = "u"; }  <--> node8.pppg++;
+    node143.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.804676658261912ms; thruputDisplayFormat = "u"; }  <--> node80.pppg++;
+    node144.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 13.6339395254341ms; thruputDisplayFormat = "u"; }  <--> node6.pppg++;
+    node145.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.04918536719109ms; thruputDisplayFormat = "u"; }  <--> node27.pppg++;
+    node145.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.42003522746134ms; thruputDisplayFormat = "u"; }  <--> node29.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.49487747387878ms; thruputDisplayFormat = "u"; }  <--> node107.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.82312701373286ms; thruputDisplayFormat = "u"; }  <--> node74.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.15440078172299ms; thruputDisplayFormat = "u"; }  <--> node87.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.65239316690725ms; thruputDisplayFormat = "u"; }  <--> node93.pppg++;
+    node146.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.27194096450327ms; thruputDisplayFormat = "u"; }  <--> node99.pppg++;
+    node147.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.765674085335563ms; thruputDisplayFormat = "u"; }  <--> node107.pppg++;
+    node147.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.73493287843545ms; thruputDisplayFormat = "u"; }  <--> node92.pppg++;
+    node148.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.88758706982204ms; thruputDisplayFormat = "u"; }  <--> node23.pppg++;
+    node148.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.71263649787297ms; thruputDisplayFormat = "u"; }  <--> node24.pppg++;
+    node148.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.26290620775333ms; thruputDisplayFormat = "u"; }  <--> node25.pppg++;
+    node149.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.63270822162309ms; thruputDisplayFormat = "u"; }  <--> node140.pppg++;
+    node149.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.7676047558345ms; thruputDisplayFormat = "u"; }  <--> node44.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.10572767474641ms; thruputDisplayFormat = "u"; }  <--> node0.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.01419379149531ms; thruputDisplayFormat = "u"; }  <--> node106.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.18960764834342ms; thruputDisplayFormat = "u"; }  <--> node21.pppg++;
+    node15.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.59203335575996ms; thruputDisplayFormat = "u"; }  <--> node27.pppg++;
+    node16.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.38446786847443ms; thruputDisplayFormat = "u"; }  <--> node104.pppg++;
+    node16.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.01703926505375ms; thruputDisplayFormat = "u"; }  <--> node73.pppg++;
+    node16.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.32244852118026ms; thruputDisplayFormat = "u"; }  <--> node89.pppg++;
+    node17.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.09082099739018ms; thruputDisplayFormat = "u"; }  <--> node124.pppg++;
+    node17.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.78462206823868ms; thruputDisplayFormat = "u"; }  <--> node130.pppg++;
+    node17.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.36309981694174ms; thruputDisplayFormat = "u"; }  <--> node88.pppg++;
+    node17.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.898934756234249ms; thruputDisplayFormat = "u"; }  <--> node97.pppg++;
+    node18.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.24038347682523ms; thruputDisplayFormat = "u"; }  <--> node147.pppg++;
+    node18.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.86674530376102ms; thruputDisplayFormat = "u"; }  <--> node99.pppg++;
+    node19.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.21759535286601ms; thruputDisplayFormat = "u"; }  <--> node33.pppg++;
+    node19.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.90891464047483ms; thruputDisplayFormat = "u"; }  <--> node54.pppg++;
+    node19.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.11695380173415ms; thruputDisplayFormat = "u"; }  <--> node76.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.05404679619585ms; thruputDisplayFormat = "u"; }  <--> node19.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.494766831078301ms; thruputDisplayFormat = "u"; }  <--> node50.pppg++;
+    node2.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.1824382378275ms; thruputDisplayFormat = "u"; }  <--> node95.pppg++;
+    node20.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.15630890197475ms; thruputDisplayFormat = "u"; }  <--> node96.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.39613829985566ms; thruputDisplayFormat = "u"; }  <--> node134.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.47815129885982ms; thruputDisplayFormat = "u"; }  <--> node27.pppg++;
+    node21.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.77614710488421ms; thruputDisplayFormat = "u"; }  <--> node41.pppg++;
+    node22.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.72278369049021ms; thruputDisplayFormat = "u"; }  <--> node102.pppg++;
+    node22.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.33858049985979ms; thruputDisplayFormat = "u"; }  <--> node35.pppg++;
+    node22.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.08698264476534ms; thruputDisplayFormat = "u"; }  <--> node94.pppg++;
+    node23.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.39976599496444ms; thruputDisplayFormat = "u"; }  <--> node24.pppg++;
+    node23.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.61448169962811ms; thruputDisplayFormat = "u"; }  <--> node40.pppg++;
+    node24.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.83528345194255ms; thruputDisplayFormat = "u"; }  <--> node101.pppg++;
+    node24.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.30229791696945ms; thruputDisplayFormat = "u"; }  <--> node6.pppg++;
+    node25.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.87441514047457ms; thruputDisplayFormat = "u"; }  <--> node136.pppg++;
+    node25.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.84235794542379ms; thruputDisplayFormat = "u"; }  <--> node24.pppg++;
+    node25.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.69855436919203ms; thruputDisplayFormat = "u"; }  <--> node77.pppg++;
+    node26.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.12211478386498ms; thruputDisplayFormat = "u"; }  <--> node59.pppg++;
+    node26.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.37722657022925ms; thruputDisplayFormat = "u"; }  <--> node84.pppg++;
+    node27.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.36497486171281ms; thruputDisplayFormat = "u"; }  <--> node29.pppg++;
+    node28.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.36694521922155ms; thruputDisplayFormat = "u"; }  <--> node44.pppg++;
+    node28.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.32022111433915ms; thruputDisplayFormat = "u"; }  <--> node82.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.05384090318162ms; thruputDisplayFormat = "u"; }  <--> node103.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.03756197544289ms; thruputDisplayFormat = "u"; }  <--> node122.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.93861844886453ms; thruputDisplayFormat = "u"; }  <--> node57.pppg++;
+    node29.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.6881221392687ms; thruputDisplayFormat = "u"; }  <--> node78.pppg++;
+    node3.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.50878403677342ms; thruputDisplayFormat = "u"; }  <--> node117.pppg++;
+    node3.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.66695735137783ms; thruputDisplayFormat = "u"; }  <--> node36.pppg++;
+    node3.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.52489276488285ms; thruputDisplayFormat = "u"; }  <--> node7.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.1721098105557ms; thruputDisplayFormat = "u"; }  <--> node32.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.61421495510876ms; thruputDisplayFormat = "u"; }  <--> node42.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.37018965629575ms; thruputDisplayFormat = "u"; }  <--> node45.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.54680396356734ms; thruputDisplayFormat = "u"; }  <--> node52.pppg++;
+    node30.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.56503159456211ms; thruputDisplayFormat = "u"; }  <--> node70.pppg++;
+    node31.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.22633959681056ms; thruputDisplayFormat = "u"; }  <--> node38.pppg++;
+    node31.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.15410976642097ms; thruputDisplayFormat = "u"; }  <--> node39.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.19476768905098ms; thruputDisplayFormat = "u"; }  <--> node132.pppg++;
+    node32.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.99072656583144ms; thruputDisplayFormat = "u"; }  <--> node70.pppg++;
+    node33.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.31031334808853ms; thruputDisplayFormat = "u"; }  <--> node116.pppg++;
+    node33.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.80158425176456ms; thruputDisplayFormat = "u"; }  <--> node2.pppg++;
+    node33.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.93453673997355ms; thruputDisplayFormat = "u"; }  <--> node75.pppg++;
+    node33.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.56002258496216ms; thruputDisplayFormat = "u"; }  <--> node95.pppg++;
+    node34.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.8806711835232ms; thruputDisplayFormat = "u"; }  <--> node29.pppg++;
+    node35.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.30536455727541ms; thruputDisplayFormat = "u"; }  <--> node10.pppg++;
+    node35.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.28858403859369ms; thruputDisplayFormat = "u"; }  <--> node55.pppg++;
+    node36.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.45767087182333ms; thruputDisplayFormat = "u"; }  <--> node136.pppg++;
+    node36.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.21719278824038ms; thruputDisplayFormat = "u"; }  <--> node8.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.36794900363828ms; thruputDisplayFormat = "u"; }  <--> node137.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.82616498231081ms; thruputDisplayFormat = "u"; }  <--> node30.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.89046356130317ms; thruputDisplayFormat = "u"; }  <--> node70.pppg++;
+    node37.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.97273576368764ms; thruputDisplayFormat = "u"; }  <--> node71.pppg++;
+    node38.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.35180781156132ms; thruputDisplayFormat = "u"; }  <--> node22.pppg++;
+    node38.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.09193617756725ms; thruputDisplayFormat = "u"; }  <--> node53.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.499549438988711ms; thruputDisplayFormat = "u"; }  <--> node13.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.16169437718926ms; thruputDisplayFormat = "u"; }  <--> node130.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.57446738238993ms; thruputDisplayFormat = "u"; }  <--> node53.pppg++;
+    node39.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.51080682519511ms; thruputDisplayFormat = "u"; }  <--> node89.pppg++;
+    node4.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.28062916270257ms; thruputDisplayFormat = "u"; }  <--> node142.pppg++;
+    node4.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.84262979394735ms; thruputDisplayFormat = "u"; }  <--> node29.pppg++;
+    node4.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.0901054204483208ms; thruputDisplayFormat = "u"; }  <--> node34.pppg++;
+    node4.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.21710827677219ms; thruputDisplayFormat = "u"; }  <--> node65.pppg++;
+    node40.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.89646386829273ms; thruputDisplayFormat = "u"; }  <--> node148.pppg++;
+    node40.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.32665056814914ms; thruputDisplayFormat = "u"; }  <--> node25.pppg++;
+    node41.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.49756106482187ms; thruputDisplayFormat = "u"; }  <--> node46.pppg++;
+    node41.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.48271146694602ms; thruputDisplayFormat = "u"; }  <--> node62.pppg++;
+    node41.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.3375333609365ms; thruputDisplayFormat = "u"; }  <--> node96.pppg++;
+    node42.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.34477131842612ms; thruputDisplayFormat = "u"; }  <--> node52.pppg++;
+    node42.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.65096492724282ms; thruputDisplayFormat = "u"; }  <--> node85.pppg++;
+    node42.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.36498778869969ms; thruputDisplayFormat = "u"; }  <--> node91.pppg++;
+    node43.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.68367354296625ms; thruputDisplayFormat = "u"; }  <--> node25.pppg++;
+    node43.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.46938518145569ms; thruputDisplayFormat = "u"; }  <--> node68.pppg++;
+    node44.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.18192173125134ms; thruputDisplayFormat = "u"; }  <--> node128.pppg++;
+    node44.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.35997211250458ms; thruputDisplayFormat = "u"; }  <--> node86.pppg++;
+    node45.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.30013992021858ms; thruputDisplayFormat = "u"; }  <--> node18.pppg++;
+    node45.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.43194927651393ms; thruputDisplayFormat = "u"; }  <--> node32.pppg++;
+    node45.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.30700992931975ms; thruputDisplayFormat = "u"; }  <--> node92.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.68478234267838ms; thruputDisplayFormat = "u"; }  <--> node110.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.85167481061241ms; thruputDisplayFormat = "u"; }  <--> node20.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.3155830048145ms; thruputDisplayFormat = "u"; }  <--> node62.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.89357749246828ms; thruputDisplayFormat = "u"; }  <--> node63.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.77138041276918ms; thruputDisplayFormat = "u"; }  <--> node86.pppg++;
+    node46.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.17327599914312ms; thruputDisplayFormat = "u"; }  <--> node96.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.55563422120077ms; thruputDisplayFormat = "u"; }  <--> node106.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.98638309904052ms; thruputDisplayFormat = "u"; }  <--> node12.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.7525221582992ms; thruputDisplayFormat = "u"; }  <--> node59.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.41926255776677ms; thruputDisplayFormat = "u"; }  <--> node60.pppg++;
+    node47.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.68260285292133ms; thruputDisplayFormat = "u"; }  <--> node84.pppg++;
+    node48.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.07151044598387ms; thruputDisplayFormat = "u"; }  <--> node108.pppg++;
+    node48.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.705826980229253ms; thruputDisplayFormat = "u"; }  <--> node133.pppg++;
+    node48.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.74126853748211ms; thruputDisplayFormat = "u"; }  <--> node23.pppg++;
+    node49.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.62410179200747ms; thruputDisplayFormat = "u"; }  <--> node142.pppg++;
+    node49.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.56110570693142ms; thruputDisplayFormat = "u"; }  <--> node33.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.57120492578182ms; thruputDisplayFormat = "u"; }  <--> node120.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.9172678168809ms; thruputDisplayFormat = "u"; }  <--> node135.pppg++;
+    node5.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.44636235476316ms; thruputDisplayFormat = "u"; }  <--> node58.pppg++;
+    node50.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.81265298128635ms; thruputDisplayFormat = "u"; }  <--> node111.pppg++;
+    node50.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.35214011536455ms; thruputDisplayFormat = "u"; }  <--> node14.pppg++;
+    node50.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 11.635800619756ms; thruputDisplayFormat = "u"; }  <--> node64.pppg++;
+    node51.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.628719856443383ms; thruputDisplayFormat = "u"; }  <--> node81.pppg++;
+    node52.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.20002274219158ms; thruputDisplayFormat = "u"; }  <--> node123.pppg++;
+    node52.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.37481725572185ms; thruputDisplayFormat = "u"; }  <--> node87.pppg++;
+    node53.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.30000299915107ms; thruputDisplayFormat = "u"; }  <--> node1.pppg++;
+    node53.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.78359206842007ms; thruputDisplayFormat = "u"; }  <--> node31.pppg++;
+    node54.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.11764064484307ms; thruputDisplayFormat = "u"; }  <--> node12.pppg++;
+    node54.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.128947608387903ms; thruputDisplayFormat = "u"; }  <--> node120.pppg++;
+    node54.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.62924086103249ms; thruputDisplayFormat = "u"; }  <--> node47.pppg++;
+    node55.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.55055816593311ms; thruputDisplayFormat = "u"; }  <--> node22.pppg++;
+    node55.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.06529627613481ms; thruputDisplayFormat = "u"; }  <--> node38.pppg++;
+    node55.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 11.1559375426443ms; thruputDisplayFormat = "u"; }  <--> node88.pppg++;
+    node56.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.99646272237968ms; thruputDisplayFormat = "u"; }  <--> node29.pppg++;
+    node56.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.93844592020738ms; thruputDisplayFormat = "u"; }  <--> node4.pppg++;
+    node56.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.890646447844903ms; thruputDisplayFormat = "u"; }  <--> node57.pppg++;
+    node56.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.61254936039297ms; thruputDisplayFormat = "u"; }  <--> node58.pppg++;
+    node57.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.70903983801502ms; thruputDisplayFormat = "u"; }  <--> node135.pppg++;
+    node57.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.176981220844ms; thruputDisplayFormat = "u"; }  <--> node15.pppg++;
+    node57.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.56984108826002ms; thruputDisplayFormat = "u"; }  <--> node27.pppg++;
+    node58.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.00294679305594ms; thruputDisplayFormat = "u"; }  <--> node135.pppg++;
+    node58.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.52289093658431ms; thruputDisplayFormat = "u"; }  <--> node49.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.59886651595306ms; thruputDisplayFormat = "u"; }  <--> node113.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.72101537746168ms; thruputDisplayFormat = "u"; }  <--> node121.pppg++;
+    node59.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.10953331480369ms; thruputDisplayFormat = "u"; }  <--> node60.pppg++;
+    node6.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 38.8126647735567ms; thruputDisplayFormat = "u"; }  <--> node109.pppg++;
+    node6.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 12.9775220824914ms; thruputDisplayFormat = "u"; }  <--> node116.pppg++;
+    node6.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 13.4915954574629ms; thruputDisplayFormat = "u"; }  <--> node68.pppg++;
+    node60.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.88101788988328ms; thruputDisplayFormat = "u"; }  <--> node131.pppg++;
+    node60.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.335114040240284ms; thruputDisplayFormat = "u"; }  <--> node134.pppg++;
+    node61.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.884824006441913ms; thruputDisplayFormat = "u"; }  <--> node46.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.95293220648596ms; thruputDisplayFormat = "u"; }  <--> node110.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.43561123000342ms; thruputDisplayFormat = "u"; }  <--> node117.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.46987179562187ms; thruputDisplayFormat = "u"; }  <--> node21.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.82629523632696ms; thruputDisplayFormat = "u"; }  <--> node27.pppg++;
+    node62.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.53495134971925ms; thruputDisplayFormat = "u"; }  <--> node61.pppg++;
+    node63.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.399381223053487ms; thruputDisplayFormat = "u"; }  <--> node20.pppg++;
+    node63.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.83151823777107ms; thruputDisplayFormat = "u"; }  <--> node28.pppg++;
+    node63.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.54561409630193ms; thruputDisplayFormat = "u"; }  <--> node96.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 9.38120215164814ms; thruputDisplayFormat = "u"; }  <--> node119.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 18.9875785151801ms; thruputDisplayFormat = "u"; }  <--> node144.pppg++;
+    node64.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.66552737512574ms; thruputDisplayFormat = "u"; }  <--> node91.pppg++;
+    node65.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.31620879430491ms; thruputDisplayFormat = "u"; }  <--> node49.pppg++;
+    node65.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.50520229853242ms; thruputDisplayFormat = "u"; }  <--> node56.pppg++;
+    node65.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.01438962350689ms; thruputDisplayFormat = "u"; }  <--> node58.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.72225505592446ms; thruputDisplayFormat = "u"; }  <--> node51.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 12.8660041930289ms; thruputDisplayFormat = "u"; }  <--> node68.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.60145803257747ms; thruputDisplayFormat = "u"; }  <--> node80.pppg++;
+    node66.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.82481936366149ms; thruputDisplayFormat = "u"; }  <--> node90.pppg++;
+    node67.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.633703176764145ms; thruputDisplayFormat = "u"; }  <--> node123.pppg++;
+    node67.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.47432866272819ms; thruputDisplayFormat = "u"; }  <--> node73.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.22297304238612ms; thruputDisplayFormat = "u"; }  <--> node24.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.4722049105964ms; thruputDisplayFormat = "u"; }  <--> node25.pppg++;
+    node68.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 9.41551355116282ms; thruputDisplayFormat = "u"; }  <--> node8.pppg++;
+    node69.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.705903205024505ms; thruputDisplayFormat = "u"; }  <--> node149.pppg++;
+    node69.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.7011248343805ms; thruputDisplayFormat = "u"; }  <--> node44.pppg++;
+    node69.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.19477738103295ms; thruputDisplayFormat = "u"; }  <--> node83.pppg++;
+    node7.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.68668936545061ms; thruputDisplayFormat = "u"; }  <--> node110.pppg++;
+    node7.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.86019985797258ms; thruputDisplayFormat = "u"; }  <--> node36.pppg++;
+    node70.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.19411327955482ms; thruputDisplayFormat = "u"; }  <--> node132.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.26791856350787ms; thruputDisplayFormat = "u"; }  <--> node30.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.68123718652741ms; thruputDisplayFormat = "u"; }  <--> node42.pppg++;
+    node71.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.78118598158854ms; thruputDisplayFormat = "u"; }  <--> node91.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.02220893930318ms; thruputDisplayFormat = "u"; }  <--> node111.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.24118755430176ms; thruputDisplayFormat = "u"; }  <--> node132.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.03869474861153ms; thruputDisplayFormat = "u"; }  <--> node37.pppg++;
+    node72.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.58444988087505ms; thruputDisplayFormat = "u"; }  <--> node70.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.90383633098791ms; thruputDisplayFormat = "u"; }  <--> node123.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.48966779652657ms; thruputDisplayFormat = "u"; }  <--> node52.pppg++;
+    node73.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.60418683683378ms; thruputDisplayFormat = "u"; }  <--> node87.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.59163972888166ms; thruputDisplayFormat = "u"; }  <--> node18.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.90221172377656ms; thruputDisplayFormat = "u"; }  <--> node30.pppg++;
+    node74.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.58972824809875ms; thruputDisplayFormat = "u"; }  <--> node45.pppg++;
+    node75.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.1506940737073ms; thruputDisplayFormat = "u"; }  <--> node126.pppg++;
+    node75.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.02111727571669ms; thruputDisplayFormat = "u"; }  <--> node49.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.3517191331467ms; thruputDisplayFormat = "u"; }  <--> node33.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.99673875491374ms; thruputDisplayFormat = "u"; }  <--> node49.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.06269104000215ms; thruputDisplayFormat = "u"; }  <--> node5.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.64782530265018ms; thruputDisplayFormat = "u"; }  <--> node54.pppg++;
+    node76.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.20993905114664ms; thruputDisplayFormat = "u"; }  <--> node58.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.41080307078764ms; thruputDisplayFormat = "u"; }  <--> node117.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.85786863335364ms; thruputDisplayFormat = "u"; }  <--> node136.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.37784424967862ms; thruputDisplayFormat = "u"; }  <--> node145.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.48653276437405ms; thruputDisplayFormat = "u"; }  <--> node40.pppg++;
+    node77.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.49452986397633ms; thruputDisplayFormat = "u"; }  <--> node78.pppg++;
+    node78.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.05255800670096ms; thruputDisplayFormat = "u"; }  <--> node108.pppg++;
+    node78.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.00659548350493ms; thruputDisplayFormat = "u"; }  <--> node145.pppg++;
+    node78.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.57312306707995ms; thruputDisplayFormat = "u"; }  <--> node23.pppg++;
+    node78.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.336276828090686ms; thruputDisplayFormat = "u"; }  <--> node40.pppg++;
+    node79.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.427584554046271ms; thruputDisplayFormat = "u"; }  <--> node2.pppg++;
+    node79.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.137434664415196ms; thruputDisplayFormat = "u"; }  <--> node50.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.24682946475741ms; thruputDisplayFormat = "u"; }  <--> node136.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 8.76736031655136ms; thruputDisplayFormat = "u"; }  <--> node43.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.69532828683364ms; thruputDisplayFormat = "u"; }  <--> node66.pppg++;
+    node8.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.19824498988646ms; thruputDisplayFormat = "u"; }  <--> node81.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.33759404614664ms; thruputDisplayFormat = "u"; }  <--> node110.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.23665897991689ms; thruputDisplayFormat = "u"; }  <--> node51.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.4554575559734ms; thruputDisplayFormat = "u"; }  <--> node81.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.28951079365507ms; thruputDisplayFormat = "u"; }  <--> node83.pppg++;
+    node80.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 9.56514702162777ms; thruputDisplayFormat = "u"; }  <--> node86.pppg++;
+    node81.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.1252044312561ms; thruputDisplayFormat = "u"; }  <--> node143.pppg++;
+    node81.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.15625787438167ms; thruputDisplayFormat = "u"; }  <--> node66.pppg++;
+    node82.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.743148304493222ms; thruputDisplayFormat = "u"; }  <--> node149.pppg++;
+    node82.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.67448358422374ms; thruputDisplayFormat = "u"; }  <--> node44.pppg++;
+    node83.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.85641968392332ms; thruputDisplayFormat = "u"; }  <--> node128.pppg++;
+    node83.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.38123928023681ms; thruputDisplayFormat = "u"; }  <--> node140.pppg++;
+    node83.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.37722740940601ms; thruputDisplayFormat = "u"; }  <--> node66.pppg++;
+    node83.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.83860941309205ms; thruputDisplayFormat = "u"; }  <--> node86.pppg++;
+    node84.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.23463914382822ms; thruputDisplayFormat = "u"; }  <--> node12.pppg++;
+    node84.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.00102509464349ms; thruputDisplayFormat = "u"; }  <--> node132.pppg++;
+    node84.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.01427387059869ms; thruputDisplayFormat = "u"; }  <--> node59.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.28150096715286ms; thruputDisplayFormat = "u"; }  <--> node119.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.09093905956043ms; thruputDisplayFormat = "u"; }  <--> node123.pppg++;
+    node85.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.3688781599201ms; thruputDisplayFormat = "u"; }  <--> node52.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.09001590527337ms; thruputDisplayFormat = "u"; }  <--> node128.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.61052206963668ms; thruputDisplayFormat = "u"; }  <--> node28.pppg++;
+    node86.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.29226055900789ms; thruputDisplayFormat = "u"; }  <--> node63.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.85102995686084ms; thruputDisplayFormat = "u"; }  <--> node104.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.70069113291115ms; thruputDisplayFormat = "u"; }  <--> node16.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.21036778927622ms; thruputDisplayFormat = "u"; }  <--> node30.pppg++;
+    node87.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.32480587850856ms; thruputDisplayFormat = "u"; }  <--> node74.pppg++;
+    node88.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.14801516063245ms; thruputDisplayFormat = "u"; }  <--> node139.pppg++;
+    node88.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.54509901612876ms; thruputDisplayFormat = "u"; }  <--> node9.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.03544260110898ms; thruputDisplayFormat = "u"; }  <--> node104.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.00196525556705ms; thruputDisplayFormat = "u"; }  <--> node11.pppg++;
+    node89.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.46925608936896ms; thruputDisplayFormat = "u"; }  <--> node67.pppg++;
+    node9.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 0.988171266302812ms; thruputDisplayFormat = "u"; }  <--> node17.pppg++;
+    node90.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 30.1067822711652ms; thruputDisplayFormat = "u"; }  <--> node6.pppg++;
+    node90.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 16.6461947914275ms; thruputDisplayFormat = "u"; }  <--> node68.pppg++;
+    node90.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.33845296877923ms; thruputDisplayFormat = "u"; }  <--> node83.pppg++;
+    node91.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.06224438630138ms; thruputDisplayFormat = "u"; }  <--> node119.pppg++;
+    node91.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.78968450816701ms; thruputDisplayFormat = "u"; }  <--> node137.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.89925751916503ms; thruputDisplayFormat = "u"; }  <--> node138.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.04680640248513ms; thruputDisplayFormat = "u"; }  <--> node18.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 6.33650410096087ms; thruputDisplayFormat = "u"; }  <--> node32.pppg++;
+    node92.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.23720904993311ms; thruputDisplayFormat = "u"; }  <--> node59.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 7.52217060944315ms; thruputDisplayFormat = "u"; }  <--> node113.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.75723875366022ms; thruputDisplayFormat = "u"; }  <--> node124.pppg++;
+    node93.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.57360913130267ms; thruputDisplayFormat = "u"; }  <--> node88.pppg++;
+    node94.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.7495930434101ms; thruputDisplayFormat = "u"; }  <--> node127.pppg++;
+    node94.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.27987753846905ms; thruputDisplayFormat = "u"; }  <--> node38.pppg++;
+    node94.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.201596670584ms; thruputDisplayFormat = "u"; }  <--> node53.pppg++;
+    node95.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 5.9540304841592ms; thruputDisplayFormat = "u"; }  <--> node14.pppg++;
+    node95.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 4.47940782540314ms; thruputDisplayFormat = "u"; }  <--> node79.pppg++;
+    node96.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.75435408870673ms; thruputDisplayFormat = "u"; }  <--> node105.pppg++;
+    node96.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.77556084376002ms; thruputDisplayFormat = "u"; }  <--> node131.pppg++;
+    node97.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 3.19332069215669ms; thruputDisplayFormat = "u"; }  <--> node124.pppg++;
+    node97.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.18411198529042ms; thruputDisplayFormat = "u"; }  <--> node88.pppg++;
+    node97.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.72829991489675ms; thruputDisplayFormat = "u"; }  <--> node93.pppg++;
+    node98.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 9.68862973318318ms; thruputDisplayFormat = "u"; }  <--> node1.pppg++;
+    node98.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 12.5694846580283ms; thruputDisplayFormat = "u"; }  <--> node10.pppg++;
+    node98.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 1.82725415855207ms; thruputDisplayFormat = "u"; }  <--> node85.pppg++;
+    node99.pppg++ <-->  CTM {  datarate = 1000000000bps; delay = 2.76673892440018ms; thruputDisplayFormat = "u"; }  <--> node74.pppg++;
+}
+
diff --git a/examples/spring/routers150/network.ned.as.xml b/examples/spring/routers150/network.ned.as.xml
new file mode 100755
index 000000000..3ec78764a
--- /dev/null
+++ b/examples/spring/routers150/network.ned.as.xml
@@ -0,0 +1,462 @@
+<?xml version='1.0'?>
+<OSPFASConfig xmlns:xsi='http://www.w3.org/2001/XMLSchema-instance' xsi:schemaLocation='OSPF.xsd'>
+
+  <!-- Areas -->
+  <Area id='0.0.0.0'>
+    <AddressRange address='10.0.0.0' mask='255.0.0.0' status='Advertise' />
+  </Area>
+
+  <!-- Routers -->
+<Router name='springController' RFC1583Compatible='true' AllInterfaces='true' > </Router>
+
+  <Router name='node0' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node1' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node10' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node100' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node101' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node102' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node103' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node104' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node105' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node106' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node107' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node108' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node109' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node11' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node110' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node111' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node112' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node113' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node114' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node115' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node116' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node117' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node118' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node119' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node12' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node120' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node121' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node122' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node123' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node124' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node125' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node126' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node127' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node128' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node129' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node13' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node130' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node131' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node132' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node133' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node134' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node135' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node136' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node137' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node138' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node139' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node14' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node140' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node141' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node142' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node143' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node144' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node145' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node146' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node147' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node148' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node149' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node15' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node16' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node17' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node18' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node19' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node2' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node20' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node21' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node22' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node23' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node24' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node25' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node26' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node27' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node28' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node29' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node3' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node30' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node31' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node32' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node33' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node34' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node35' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node36' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node37' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node38' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node39' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node4' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node40' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node41' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node42' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node43' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node44' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node45' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node46' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node47' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node48' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node49' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node5' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node50' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node51' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node52' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node53' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node54' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node55' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node56' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node57' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node58' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node59' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node6' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node60' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node61' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node62' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node63' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node64' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node65' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node66' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node67' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node68' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node69' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node7' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node70' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node71' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node72' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node73' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node74' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node75' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node76' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node77' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node78' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node79' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node8' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node80' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node81' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node82' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node83' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node84' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node85' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node86' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node87' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node88' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node89' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node9' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node90' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node91' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node92' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node93' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node94' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node95' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node96' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node97' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node98' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+  <Router name='node99' RFC1583Compatible='true' AllInterfaces='true'>
+  </Router>
+
+</OSPFASConfig>
diff --git a/examples/spring/routers150/network.ned.ini b/examples/spring/routers150/network.ned.ini
new file mode 100755
index 000000000..d6c28b4d4
--- /dev/null
+++ b/examples/spring/routers150/network.ned.ini
@@ -0,0 +1,644 @@
+[General]
+network = BRITE
+sim-time-limit = 100s
+#cpu-time-limit= 5800000s
+total-stack = 64MiB
+tkenv-plugin-path = ../../../etc/plugins
+
+#**.endToEndDelayStripped.result-recording-modes = all 
+**.endToEndDelay.result-recording-modes = -histogram,-vector
+**.numberLinksUp.result-recording-modes = all
+**.utilization2.result-recording-modes = all
+**.result-recording-modes = -
+warmup-period = 0.05s
+
+
+**.ospf.ospfConfig = xmldoc("network.ned.as.xml")
+
+
+**.springNetworkController.typename = "URStaticNwController"
+**.springNodeController.typename = "URStaticNodeController"
+**.springNetworkController.tmFile = ""
+
+
+# ip config
+**.routingFile = ""
+*.configurator.dumpConfig = "ipv4config.xxx"
+*.configurator.dumpTopology = true
+
+# NIC configuration
+**.ppp[*].queueType = "DropTailQueue" # in routers
+**.ppp[*].queue.frameCapacity = 10  # in routers
+
+# scenario
+**.scenarioManager.script = xmldoc("scenario.xml")
+*.*.hasStatus = true
+
+**.client*.udpApp[*].startTime = 70s
+**.client*.numUdpApps = 300
+**.client*.udpApp[0..149].typename = "UDPBasicApp"
+**.client*.udpApp[0].localPort = 10000
+**.client*.udpApp[1].localPort = 10001
+**.client*.udpApp[2].localPort = 10002
+**.client*.udpApp[3].localPort = 10003
+**.client*.udpApp[4].localPort = 10004
+**.client*.udpApp[5].localPort = 10005
+**.client*.udpApp[6].localPort = 10006
+**.client*.udpApp[7].localPort = 10007
+**.client*.udpApp[8].localPort = 10008
+**.client*.udpApp[9].localPort = 10009
+**.client*.udpApp[10].localPort = 10010
+**.client*.udpApp[11].localPort = 10011
+**.client*.udpApp[12].localPort = 10012
+**.client*.udpApp[13].localPort = 10013
+**.client*.udpApp[14].localPort = 10014
+**.client*.udpApp[15].localPort = 10015
+**.client*.udpApp[16].localPort = 10016
+**.client*.udpApp[17].localPort = 10017
+**.client*.udpApp[18].localPort = 10018
+**.client*.udpApp[19].localPort = 10019
+**.client*.udpApp[20].localPort = 10020
+**.client*.udpApp[21].localPort = 10021
+**.client*.udpApp[22].localPort = 10022
+**.client*.udpApp[23].localPort = 10023
+**.client*.udpApp[24].localPort = 10024
+**.client*.udpApp[25].localPort = 10025
+**.client*.udpApp[26].localPort = 10026
+**.client*.udpApp[27].localPort = 10027
+**.client*.udpApp[28].localPort = 10028
+**.client*.udpApp[29].localPort = 10029
+**.client*.udpApp[30].localPort = 10030
+**.client*.udpApp[31].localPort = 10031
+**.client*.udpApp[32].localPort = 10032
+**.client*.udpApp[33].localPort = 10033
+**.client*.udpApp[34].localPort = 10034
+**.client*.udpApp[35].localPort = 10035
+**.client*.udpApp[36].localPort = 10036
+**.client*.udpApp[37].localPort = 10037
+**.client*.udpApp[38].localPort = 10038
+**.client*.udpApp[39].localPort = 10039
+**.client*.udpApp[40].localPort = 10040
+**.client*.udpApp[41].localPort = 10041
+**.client*.udpApp[42].localPort = 10042
+**.client*.udpApp[43].localPort = 10043
+**.client*.udpApp[44].localPort = 10044
+**.client*.udpApp[45].localPort = 10045
+**.client*.udpApp[46].localPort = 10046
+**.client*.udpApp[47].localPort = 10047
+**.client*.udpApp[48].localPort = 10048
+**.client*.udpApp[49].localPort = 10049
+**.client*.udpApp[50].localPort = 10050
+**.client*.udpApp[51].localPort = 10051
+**.client*.udpApp[52].localPort = 10052
+**.client*.udpApp[53].localPort = 10053
+**.client*.udpApp[54].localPort = 10054
+**.client*.udpApp[55].localPort = 10055
+**.client*.udpApp[56].localPort = 10056
+**.client*.udpApp[57].localPort = 10057
+**.client*.udpApp[58].localPort = 10058
+**.client*.udpApp[59].localPort = 10059
+**.client*.udpApp[60].localPort = 10060
+**.client*.udpApp[61].localPort = 10061
+**.client*.udpApp[62].localPort = 10062
+**.client*.udpApp[63].localPort = 10063
+**.client*.udpApp[64].localPort = 10064
+**.client*.udpApp[65].localPort = 10065
+**.client*.udpApp[66].localPort = 10066
+**.client*.udpApp[67].localPort = 10067
+**.client*.udpApp[68].localPort = 10068
+**.client*.udpApp[69].localPort = 10069
+**.client*.udpApp[70].localPort = 10070
+**.client*.udpApp[71].localPort = 10071
+**.client*.udpApp[72].localPort = 10072
+**.client*.udpApp[73].localPort = 10073
+**.client*.udpApp[74].localPort = 10074
+**.client*.udpApp[75].localPort = 10075
+**.client*.udpApp[76].localPort = 10076
+**.client*.udpApp[77].localPort = 10077
+**.client*.udpApp[78].localPort = 10078
+**.client*.udpApp[79].localPort = 10079
+**.client*.udpApp[80].localPort = 10080
+**.client*.udpApp[81].localPort = 10081
+**.client*.udpApp[82].localPort = 10082
+**.client*.udpApp[83].localPort = 10083
+**.client*.udpApp[84].localPort = 10084
+**.client*.udpApp[85].localPort = 10085
+**.client*.udpApp[86].localPort = 10086
+**.client*.udpApp[87].localPort = 10087
+**.client*.udpApp[88].localPort = 10088
+**.client*.udpApp[89].localPort = 10089
+**.client*.udpApp[90].localPort = 10090
+**.client*.udpApp[91].localPort = 10091
+**.client*.udpApp[92].localPort = 10092
+**.client*.udpApp[93].localPort = 10093
+**.client*.udpApp[94].localPort = 10094
+**.client*.udpApp[95].localPort = 10095
+**.client*.udpApp[96].localPort = 10096
+**.client*.udpApp[97].localPort = 10097
+**.client*.udpApp[98].localPort = 10098
+**.client*.udpApp[99].localPort = 10099
+**.client*.udpApp[100].localPort = 10100
+**.client*.udpApp[101].localPort = 10101
+**.client*.udpApp[102].localPort = 10102
+**.client*.udpApp[103].localPort = 10103
+**.client*.udpApp[104].localPort = 10104
+**.client*.udpApp[105].localPort = 10105
+**.client*.udpApp[106].localPort = 10106
+**.client*.udpApp[107].localPort = 10107
+**.client*.udpApp[108].localPort = 10108
+**.client*.udpApp[109].localPort = 10109
+**.client*.udpApp[110].localPort = 10110
+**.client*.udpApp[111].localPort = 10111
+**.client*.udpApp[112].localPort = 10112
+**.client*.udpApp[113].localPort = 10113
+**.client*.udpApp[114].localPort = 10114
+**.client*.udpApp[115].localPort = 10115
+**.client*.udpApp[116].localPort = 10116
+**.client*.udpApp[117].localPort = 10117
+**.client*.udpApp[118].localPort = 10118
+**.client*.udpApp[119].localPort = 10119
+**.client*.udpApp[120].localPort = 10120
+**.client*.udpApp[121].localPort = 10121
+**.client*.udpApp[122].localPort = 10122
+**.client*.udpApp[123].localPort = 10123
+**.client*.udpApp[124].localPort = 10124
+**.client*.udpApp[125].localPort = 10125
+**.client*.udpApp[126].localPort = 10126
+**.client*.udpApp[127].localPort = 10127
+**.client*.udpApp[128].localPort = 10128
+**.client*.udpApp[129].localPort = 10129
+**.client*.udpApp[130].localPort = 10130
+**.client*.udpApp[131].localPort = 10131
+**.client*.udpApp[132].localPort = 10132
+**.client*.udpApp[133].localPort = 10133
+**.client*.udpApp[134].localPort = 10134
+**.client*.udpApp[135].localPort = 10135
+**.client*.udpApp[136].localPort = 10136
+**.client*.udpApp[137].localPort = 10137
+**.client*.udpApp[138].localPort = 10138
+**.client*.udpApp[139].localPort = 10139
+**.client*.udpApp[140].localPort = 10140
+**.client*.udpApp[141].localPort = 10141
+**.client*.udpApp[142].localPort = 10142
+**.client*.udpApp[143].localPort = 10143
+**.client*.udpApp[144].localPort = 10144
+**.client*.udpApp[145].localPort = 10145
+**.client*.udpApp[146].localPort = 10146
+**.client*.udpApp[147].localPort = 10147
+**.client*.udpApp[148].localPort = 10148
+**.client*.udpApp[149].localPort = 10149
+**.client*.udpApp[150..299].typename = "UDPSink"
+**.client*.udpApp[150].localPort = 20000
+**.client*.udpApp[151].localPort = 20001
+**.client*.udpApp[152].localPort = 20002
+**.client*.udpApp[153].localPort = 20003
+**.client*.udpApp[154].localPort = 20004
+**.client*.udpApp[155].localPort = 20005
+**.client*.udpApp[156].localPort = 20006
+**.client*.udpApp[157].localPort = 20007
+**.client*.udpApp[158].localPort = 20008
+**.client*.udpApp[159].localPort = 20009
+**.client*.udpApp[160].localPort = 20010
+**.client*.udpApp[161].localPort = 20011
+**.client*.udpApp[162].localPort = 20012
+**.client*.udpApp[163].localPort = 20013
+**.client*.udpApp[164].localPort = 20014
+**.client*.udpApp[165].localPort = 20015
+**.client*.udpApp[166].localPort = 20016
+**.client*.udpApp[167].localPort = 20017
+**.client*.udpApp[168].localPort = 20018
+**.client*.udpApp[169].localPort = 20019
+**.client*.udpApp[170].localPort = 20020
+**.client*.udpApp[171].localPort = 20021
+**.client*.udpApp[172].localPort = 20022
+**.client*.udpApp[173].localPort = 20023
+**.client*.udpApp[174].localPort = 20024
+**.client*.udpApp[175].localPort = 20025
+**.client*.udpApp[176].localPort = 20026
+**.client*.udpApp[177].localPort = 20027
+**.client*.udpApp[178].localPort = 20028
+**.client*.udpApp[179].localPort = 20029
+**.client*.udpApp[180].localPort = 20030
+**.client*.udpApp[181].localPort = 20031
+**.client*.udpApp[182].localPort = 20032
+**.client*.udpApp[183].localPort = 20033
+**.client*.udpApp[184].localPort = 20034
+**.client*.udpApp[185].localPort = 20035
+**.client*.udpApp[186].localPort = 20036
+**.client*.udpApp[187].localPort = 20037
+**.client*.udpApp[188].localPort = 20038
+**.client*.udpApp[189].localPort = 20039
+**.client*.udpApp[190].localPort = 20040
+**.client*.udpApp[191].localPort = 20041
+**.client*.udpApp[192].localPort = 20042
+**.client*.udpApp[193].localPort = 20043
+**.client*.udpApp[194].localPort = 20044
+**.client*.udpApp[195].localPort = 20045
+**.client*.udpApp[196].localPort = 20046
+**.client*.udpApp[197].localPort = 20047
+**.client*.udpApp[198].localPort = 20048
+**.client*.udpApp[199].localPort = 20049
+**.client*.udpApp[200].localPort = 20050
+**.client*.udpApp[201].localPort = 20051
+**.client*.udpApp[202].localPort = 20052
+**.client*.udpApp[203].localPort = 20053
+**.client*.udpApp[204].localPort = 20054
+**.client*.udpApp[205].localPort = 20055
+**.client*.udpApp[206].localPort = 20056
+**.client*.udpApp[207].localPort = 20057
+**.client*.udpApp[208].localPort = 20058
+**.client*.udpApp[209].localPort = 20059
+**.client*.udpApp[210].localPort = 20060
+**.client*.udpApp[211].localPort = 20061
+**.client*.udpApp[212].localPort = 20062
+**.client*.udpApp[213].localPort = 20063
+**.client*.udpApp[214].localPort = 20064
+**.client*.udpApp[215].localPort = 20065
+**.client*.udpApp[216].localPort = 20066
+**.client*.udpApp[217].localPort = 20067
+**.client*.udpApp[218].localPort = 20068
+**.client*.udpApp[219].localPort = 20069
+**.client*.udpApp[220].localPort = 20070
+**.client*.udpApp[221].localPort = 20071
+**.client*.udpApp[222].localPort = 20072
+**.client*.udpApp[223].localPort = 20073
+**.client*.udpApp[224].localPort = 20074
+**.client*.udpApp[225].localPort = 20075
+**.client*.udpApp[226].localPort = 20076
+**.client*.udpApp[227].localPort = 20077
+**.client*.udpApp[228].localPort = 20078
+**.client*.udpApp[229].localPort = 20079
+**.client*.udpApp[230].localPort = 20080
+**.client*.udpApp[231].localPort = 20081
+**.client*.udpApp[232].localPort = 20082
+**.client*.udpApp[233].localPort = 20083
+**.client*.udpApp[234].localPort = 20084
+**.client*.udpApp[235].localPort = 20085
+**.client*.udpApp[236].localPort = 20086
+**.client*.udpApp[237].localPort = 20087
+**.client*.udpApp[238].localPort = 20088
+**.client*.udpApp[239].localPort = 20089
+**.client*.udpApp[240].localPort = 20090
+**.client*.udpApp[241].localPort = 20091
+**.client*.udpApp[242].localPort = 20092
+**.client*.udpApp[243].localPort = 20093
+**.client*.udpApp[244].localPort = 20094
+**.client*.udpApp[245].localPort = 20095
+**.client*.udpApp[246].localPort = 20096
+**.client*.udpApp[247].localPort = 20097
+**.client*.udpApp[248].localPort = 20098
+**.client*.udpApp[249].localPort = 20099
+**.client*.udpApp[250].localPort = 20100
+**.client*.udpApp[251].localPort = 20101
+**.client*.udpApp[252].localPort = 20102
+**.client*.udpApp[253].localPort = 20103
+**.client*.udpApp[254].localPort = 20104
+**.client*.udpApp[255].localPort = 20105
+**.client*.udpApp[256].localPort = 20106
+**.client*.udpApp[257].localPort = 20107
+**.client*.udpApp[258].localPort = 20108
+**.client*.udpApp[259].localPort = 20109
+**.client*.udpApp[260].localPort = 20110
+**.client*.udpApp[261].localPort = 20111
+**.client*.udpApp[262].localPort = 20112
+**.client*.udpApp[263].localPort = 20113
+**.client*.udpApp[264].localPort = 20114
+**.client*.udpApp[265].localPort = 20115
+**.client*.udpApp[266].localPort = 20116
+**.client*.udpApp[267].localPort = 20117
+**.client*.udpApp[268].localPort = 20118
+**.client*.udpApp[269].localPort = 20119
+**.client*.udpApp[270].localPort = 20120
+**.client*.udpApp[271].localPort = 20121
+**.client*.udpApp[272].localPort = 20122
+**.client*.udpApp[273].localPort = 20123
+**.client*.udpApp[274].localPort = 20124
+**.client*.udpApp[275].localPort = 20125
+**.client*.udpApp[276].localPort = 20126
+**.client*.udpApp[277].localPort = 20127
+**.client*.udpApp[278].localPort = 20128
+**.client*.udpApp[279].localPort = 20129
+**.client*.udpApp[280].localPort = 20130
+**.client*.udpApp[281].localPort = 20131
+**.client*.udpApp[282].localPort = 20132
+**.client*.udpApp[283].localPort = 20133
+**.client*.udpApp[284].localPort = 20134
+**.client*.udpApp[285].localPort = 20135
+**.client*.udpApp[286].localPort = 20136
+**.client*.udpApp[287].localPort = 20137
+**.client*.udpApp[288].localPort = 20138
+**.client*.udpApp[289].localPort = 20139
+**.client*.udpApp[290].localPort = 20140
+**.client*.udpApp[291].localPort = 20141
+**.client*.udpApp[292].localPort = 20142
+**.client*.udpApp[293].localPort = 20143
+**.client*.udpApp[294].localPort = 20144
+**.client*.udpApp[295].localPort = 20145
+**.client*.udpApp[296].localPort = 20146
+**.client*.udpApp[297].localPort = 20147
+**.client*.udpApp[298].localPort = 20148
+**.client*.udpApp[299].localPort = 20149
+
+**.client*.udpApp[*].messageLength = 1000bytes
+**.client*.udpApp[0..149].sendInterval = normal(0.008s,0.001s)
+**.client0.udpApp[*].destPort = 20000
+**.client1.udpApp[*].destPort = 20001
+**.client2.udpApp[*].destPort = 20002
+**.client3.udpApp[*].destPort = 20003
+**.client4.udpApp[*].destPort = 20004
+**.client5.udpApp[*].destPort = 20005
+**.client6.udpApp[*].destPort = 20006
+**.client7.udpApp[*].destPort = 20007
+**.client8.udpApp[*].destPort = 20008
+**.client9.udpApp[*].destPort = 20009
+**.client10.udpApp[*].destPort = 20010
+**.client11.udpApp[*].destPort = 20011
+**.client12.udpApp[*].destPort = 20012
+**.client13.udpApp[*].destPort = 20013
+**.client14.udpApp[*].destPort = 20014
+**.client15.udpApp[*].destPort = 20015
+**.client16.udpApp[*].destPort = 20016
+**.client17.udpApp[*].destPort = 20017
+**.client18.udpApp[*].destPort = 20018
+**.client19.udpApp[*].destPort = 20019
+**.client20.udpApp[*].destPort = 20020
+**.client21.udpApp[*].destPort = 20021
+**.client22.udpApp[*].destPort = 20022
+**.client23.udpApp[*].destPort = 20023
+**.client24.udpApp[*].destPort = 20024
+**.client25.udpApp[*].destPort = 20025
+**.client26.udpApp[*].destPort = 20026
+**.client27.udpApp[*].destPort = 20027
+**.client28.udpApp[*].destPort = 20028
+**.client29.udpApp[*].destPort = 20029
+**.client30.udpApp[*].destPort = 20030
+**.client31.udpApp[*].destPort = 20031
+**.client32.udpApp[*].destPort = 20032
+**.client33.udpApp[*].destPort = 20033
+**.client34.udpApp[*].destPort = 20034
+**.client35.udpApp[*].destPort = 20035
+**.client36.udpApp[*].destPort = 20036
+**.client37.udpApp[*].destPort = 20037
+**.client38.udpApp[*].destPort = 20038
+**.client39.udpApp[*].destPort = 20039
+**.client40.udpApp[*].destPort = 20040
+**.client41.udpApp[*].destPort = 20041
+**.client42.udpApp[*].destPort = 20042
+**.client43.udpApp[*].destPort = 20043
+**.client44.udpApp[*].destPort = 20044
+**.client45.udpApp[*].destPort = 20045
+**.client46.udpApp[*].destPort = 20046
+**.client47.udpApp[*].destPort = 20047
+**.client48.udpApp[*].destPort = 20048
+**.client49.udpApp[*].destPort = 20049
+**.client50.udpApp[*].destPort = 20050
+**.client51.udpApp[*].destPort = 20051
+**.client52.udpApp[*].destPort = 20052
+**.client53.udpApp[*].destPort = 20053
+**.client54.udpApp[*].destPort = 20054
+**.client55.udpApp[*].destPort = 20055
+**.client56.udpApp[*].destPort = 20056
+**.client57.udpApp[*].destPort = 20057
+**.client58.udpApp[*].destPort = 20058
+**.client59.udpApp[*].destPort = 20059
+**.client60.udpApp[*].destPort = 20060
+**.client61.udpApp[*].destPort = 20061
+**.client62.udpApp[*].destPort = 20062
+**.client63.udpApp[*].destPort = 20063
+**.client64.udpApp[*].destPort = 20064
+**.client65.udpApp[*].destPort = 20065
+**.client66.udpApp[*].destPort = 20066
+**.client67.udpApp[*].destPort = 20067
+**.client68.udpApp[*].destPort = 20068
+**.client69.udpApp[*].destPort = 20069
+**.client70.udpApp[*].destPort = 20070
+**.client71.udpApp[*].destPort = 20071
+**.client72.udpApp[*].destPort = 20072
+**.client73.udpApp[*].destPort = 20073
+**.client74.udpApp[*].destPort = 20074
+**.client75.udpApp[*].destPort = 20075
+**.client76.udpApp[*].destPort = 20076
+**.client77.udpApp[*].destPort = 20077
+**.client78.udpApp[*].destPort = 20078
+**.client79.udpApp[*].destPort = 20079
+**.client80.udpApp[*].destPort = 20080
+**.client81.udpApp[*].destPort = 20081
+**.client82.udpApp[*].destPort = 20082
+**.client83.udpApp[*].destPort = 20083
+**.client84.udpApp[*].destPort = 20084
+**.client85.udpApp[*].destPort = 20085
+**.client86.udpApp[*].destPort = 20086
+**.client87.udpApp[*].destPort = 20087
+**.client88.udpApp[*].destPort = 20088
+**.client89.udpApp[*].destPort = 20089
+**.client90.udpApp[*].destPort = 20090
+**.client91.udpApp[*].destPort = 20091
+**.client92.udpApp[*].destPort = 20092
+**.client93.udpApp[*].destPort = 20093
+**.client94.udpApp[*].destPort = 20094
+**.client95.udpApp[*].destPort = 20095
+**.client96.udpApp[*].destPort = 20096
+**.client97.udpApp[*].destPort = 20097
+**.client98.udpApp[*].destPort = 20098
+**.client99.udpApp[*].destPort = 20099
+**.client100.udpApp[*].destPort = 20100
+**.client101.udpApp[*].destPort = 20101
+**.client102.udpApp[*].destPort = 20102
+**.client103.udpApp[*].destPort = 20103
+**.client104.udpApp[*].destPort = 20104
+**.client105.udpApp[*].destPort = 20105
+**.client106.udpApp[*].destPort = 20106
+**.client107.udpApp[*].destPort = 20107
+**.client108.udpApp[*].destPort = 20108
+**.client109.udpApp[*].destPort = 20109
+**.client110.udpApp[*].destPort = 20110
+**.client111.udpApp[*].destPort = 20111
+**.client112.udpApp[*].destPort = 20112
+**.client113.udpApp[*].destPort = 20113
+**.client114.udpApp[*].destPort = 20114
+**.client115.udpApp[*].destPort = 20115
+**.client116.udpApp[*].destPort = 20116
+**.client117.udpApp[*].destPort = 20117
+**.client118.udpApp[*].destPort = 20118
+**.client119.udpApp[*].destPort = 20119
+**.client120.udpApp[*].destPort = 20120
+**.client121.udpApp[*].destPort = 20121
+**.client122.udpApp[*].destPort = 20122
+**.client123.udpApp[*].destPort = 20123
+**.client124.udpApp[*].destPort = 20124
+**.client125.udpApp[*].destPort = 20125
+**.client126.udpApp[*].destPort = 20126
+**.client127.udpApp[*].destPort = 20127
+**.client128.udpApp[*].destPort = 20128
+**.client129.udpApp[*].destPort = 20129
+**.client130.udpApp[*].destPort = 20130
+**.client131.udpApp[*].destPort = 20131
+**.client132.udpApp[*].destPort = 20132
+**.client133.udpApp[*].destPort = 20133
+**.client134.udpApp[*].destPort = 20134
+**.client135.udpApp[*].destPort = 20135
+**.client136.udpApp[*].destPort = 20136
+**.client137.udpApp[*].destPort = 20137
+**.client138.udpApp[*].destPort = 20138
+**.client139.udpApp[*].destPort = 20139
+**.client140.udpApp[*].destPort = 20140
+**.client141.udpApp[*].destPort = 20141
+**.client142.udpApp[*].destPort = 20142
+**.client143.udpApp[*].destPort = 20143
+**.client144.udpApp[*].destPort = 20144
+**.client145.udpApp[*].destPort = 20145
+**.client146.udpApp[*].destPort = 20146
+**.client147.udpApp[*].destPort = 20147
+**.client148.udpApp[*].destPort = 20148
+**.client149.udpApp[*].destPort = 20149
+**.client*.udpApp[0].destAddresses = "client0"
+**.client*.udpApp[1].destAddresses = "client1"
+**.client*.udpApp[2].destAddresses = "client2"
+**.client*.udpApp[3].destAddresses = "client3"
+**.client*.udpApp[4].destAddresses = "client4"
+**.client*.udpApp[5].destAddresses = "client5"
+**.client*.udpApp[6].destAddresses = "client6"
+**.client*.udpApp[7].destAddresses = "client7"
+**.client*.udpApp[8].destAddresses = "client8"
+**.client*.udpApp[9].destAddresses = "client9"
+**.client*.udpApp[10].destAddresses = "client10"
+**.client*.udpApp[11].destAddresses = "client11"
+**.client*.udpApp[12].destAddresses = "client12"
+**.client*.udpApp[13].destAddresses = "client13"
+**.client*.udpApp[14].destAddresses = "client14"
+**.client*.udpApp[15].destAddresses = "client15"
+**.client*.udpApp[16].destAddresses = "client16"
+**.client*.udpApp[17].destAddresses = "client17"
+**.client*.udpApp[18].destAddresses = "client18"
+**.client*.udpApp[19].destAddresses = "client19"
+**.client*.udpApp[20].destAddresses = "client20"
+**.client*.udpApp[21].destAddresses = "client21"
+**.client*.udpApp[22].destAddresses = "client22"
+**.client*.udpApp[23].destAddresses = "client23"
+**.client*.udpApp[24].destAddresses = "client24"
+**.client*.udpApp[25].destAddresses = "client25"
+**.client*.udpApp[26].destAddresses = "client26"
+**.client*.udpApp[27].destAddresses = "client27"
+**.client*.udpApp[28].destAddresses = "client28"
+**.client*.udpApp[29].destAddresses = "client29"
+**.client*.udpApp[30].destAddresses = "client30"
+**.client*.udpApp[31].destAddresses = "client31"
+**.client*.udpApp[32].destAddresses = "client32"
+**.client*.udpApp[33].destAddresses = "client33"
+**.client*.udpApp[34].destAddresses = "client34"
+**.client*.udpApp[35].destAddresses = "client35"
+**.client*.udpApp[36].destAddresses = "client36"
+**.client*.udpApp[37].destAddresses = "client37"
+**.client*.udpApp[38].destAddresses = "client38"
+**.client*.udpApp[39].destAddresses = "client39"
+**.client*.udpApp[40].destAddresses = "client40"
+**.client*.udpApp[41].destAddresses = "client41"
+**.client*.udpApp[42].destAddresses = "client42"
+**.client*.udpApp[43].destAddresses = "client43"
+**.client*.udpApp[44].destAddresses = "client44"
+**.client*.udpApp[45].destAddresses = "client45"
+**.client*.udpApp[46].destAddresses = "client46"
+**.client*.udpApp[47].destAddresses = "client47"
+**.client*.udpApp[48].destAddresses = "client48"
+**.client*.udpApp[49].destAddresses = "client49"
+**.client*.udpApp[50].destAddresses = "client50"
+**.client*.udpApp[51].destAddresses = "client51"
+**.client*.udpApp[52].destAddresses = "client52"
+**.client*.udpApp[53].destAddresses = "client53"
+**.client*.udpApp[54].destAddresses = "client54"
+**.client*.udpApp[55].destAddresses = "client55"
+**.client*.udpApp[56].destAddresses = "client56"
+**.client*.udpApp[57].destAddresses = "client57"
+**.client*.udpApp[58].destAddresses = "client58"
+**.client*.udpApp[59].destAddresses = "client59"
+**.client*.udpApp[60].destAddresses = "client60"
+**.client*.udpApp[61].destAddresses = "client61"
+**.client*.udpApp[62].destAddresses = "client62"
+**.client*.udpApp[63].destAddresses = "client63"
+**.client*.udpApp[64].destAddresses = "client64"
+**.client*.udpApp[65].destAddresses = "client65"
+**.client*.udpApp[66].destAddresses = "client66"
+**.client*.udpApp[67].destAddresses = "client67"
+**.client*.udpApp[68].destAddresses = "client68"
+**.client*.udpApp[69].destAddresses = "client69"
+**.client*.udpApp[70].destAddresses = "client70"
+**.client*.udpApp[71].destAddresses = "client71"
+**.client*.udpApp[72].destAddresses = "client72"
+**.client*.udpApp[73].destAddresses = "client73"
+**.client*.udpApp[74].destAddresses = "client74"
+**.client*.udpApp[75].destAddresses = "client75"
+**.client*.udpApp[76].destAddresses = "client76"
+**.client*.udpApp[77].destAddresses = "client77"
+**.client*.udpApp[78].destAddresses = "client78"
+**.client*.udpApp[79].destAddresses = "client79"
+**.client*.udpApp[80].destAddresses = "client80"
+**.client*.udpApp[81].destAddresses = "client81"
+**.client*.udpApp[82].destAddresses = "client82"
+**.client*.udpApp[83].destAddresses = "client83"
+**.client*.udpApp[84].destAddresses = "client84"
+**.client*.udpApp[85].destAddresses = "client85"
+**.client*.udpApp[86].destAddresses = "client86"
+**.client*.udpApp[87].destAddresses = "client87"
+**.client*.udpApp[88].destAddresses = "client88"
+**.client*.udpApp[89].destAddresses = "client89"
+**.client*.udpApp[90].destAddresses = "client90"
+**.client*.udpApp[91].destAddresses = "client91"
+**.client*.udpApp[92].destAddresses = "client92"
+**.client*.udpApp[93].destAddresses = "client93"
+**.client*.udpApp[94].destAddresses = "client94"
+**.client*.udpApp[95].destAddresses = "client95"
+**.client*.udpApp[96].destAddresses = "client96"
+**.client*.udpApp[97].destAddresses = "client97"
+**.client*.udpApp[98].destAddresses = "client98"
+**.client*.udpApp[99].destAddresses = "client99"
+**.client*.udpApp[100].destAddresses = "client100"
+**.client*.udpApp[101].destAddresses = "client101"
+**.client*.udpApp[102].destAddresses = "client102"
+**.client*.udpApp[103].destAddresses = "client103"
+**.client*.udpApp[104].destAddresses = "client104"
+**.client*.udpApp[105].destAddresses = "client105"
+**.client*.udpApp[106].destAddresses = "client106"
+**.client*.udpApp[107].destAddresses = "client107"
+**.client*.udpApp[108].destAddresses = "client108"
+**.client*.udpApp[109].destAddresses = "client109"
+**.client*.udpApp[110].destAddresses = "client110"
+**.client*.udpApp[111].destAddresses = "client111"
+**.client*.udpApp[112].destAddresses = "client112"
+**.client*.udpApp[113].destAddresses = "client113"
+**.client*.udpApp[114].destAddresses = "client114"
+**.client*.udpApp[115].destAddresses = "client115"
+**.client*.udpApp[116].destAddresses = "client116"
+**.client*.udpApp[117].destAddresses = "client117"
+**.client*.udpApp[118].destAddresses = "client118"
+**.client*.udpApp[119].destAddresses = "client119"
+**.client*.udpApp[120].destAddresses = "client120"
+**.client*.udpApp[121].destAddresses = "client121"
+**.client*.udpApp[122].destAddresses = "client122"
+**.client*.udpApp[123].destAddresses = "client123"
+**.client*.udpApp[124].destAddresses = "client124"
+**.client*.udpApp[125].destAddresses = "client125"
+**.client*.udpApp[126].destAddresses = "client126"
+**.client*.udpApp[127].destAddresses = "client127"
+**.client*.udpApp[128].destAddresses = "client128"
+**.client*.udpApp[129].destAddresses = "client129"
+**.client*.udpApp[130].destAddresses = "client130"
+**.client*.udpApp[131].destAddresses = "client131"
+**.client*.udpApp[132].destAddresses = "client132"
+**.client*.udpApp[133].destAddresses = "client133"
+**.client*.udpApp[134].destAddresses = "client134"
+**.client*.udpApp[135].destAddresses = "client135"
+**.client*.udpApp[136].destAddresses = "client136"
+**.client*.udpApp[137].destAddresses = "client137"
+**.client*.udpApp[138].destAddresses = "client138"
+**.client*.udpApp[139].destAddresses = "client139"
+**.client*.udpApp[140].destAddresses = "client140"
+**.client*.udpApp[141].destAddresses = "client141"
+**.client*.udpApp[142].destAddresses = "client142"
+**.client*.udpApp[143].destAddresses = "client143"
+**.client*.udpApp[144].destAddresses = "client144"
+**.client*.udpApp[145].destAddresses = "client145"
+**.client*.udpApp[146].destAddresses = "client146"
+**.client*.udpApp[147].destAddresses = "client147"
+**.client*.udpApp[148].destAddresses = "client148"
+**.client*.udpApp[149].destAddresses = "client149"
+
diff --git a/examples/spring/routers150/scenario.xml b/examples/spring/routers150/scenario.xml
new file mode 100755
index 000000000..29f246d6e
--- /dev/null
+++ b/examples/spring/routers150/scenario.xml
@@ -0,0 +1,4 @@
+<?xml version="1.0"?><scenario>
+	<at t="5">
+	</at>
+</scenario>
diff --git a/examples/spring/streete_notraffic.ini b/examples/spring/streete_notraffic.ini
new file mode 100644
index 000000000..433b6c9cf
--- /dev/null
+++ b/examples/spring/streete_notraffic.ini
@@ -0,0 +1,55 @@
+[General]
+debug-on-errors = true
+#sim-time-limit = 200s
+#cpu-time-limit= 5800000s
+total-stack = 64MiB
+result-dir = /home/simulation/omnetOutput_3FAc921j/
+
+output-vector-file = ${resultdir}/${configname}/${network}/${iterationvars}/out.vec
+output-scalar-file = ${resultdir}/${configname}/${network}/${iterationvars}/out.sca
+
+**.springFecTable.config = xml("<?xml version=\"1.0\"?><fectable></fectable>")
+**.scenarioManager.script = xml("<?xml version=\"1.0\"?><scenario></scenario>")
+
+**.routingFile = ""
+#*.configurator.dumpConfig = "ipv4config.xxx"
+*.configurator.dumpTopology = false
+
+
+**.springNetworkController.*.result-recording-modes = vector
+**.result-recording-modes = -
+
+**.springNetworkController.typename = "URStaticNwController"
+**.springNodeController.typename = "URStaticNodeController"
+
+#**.springNetworkController.tmFile = "/tmp/demandMatrix-germany50-DFN-5min-20050215-1700.txt"
+
+
+[Config GreedyStart]
+**.springNetworkController.runMode = "${ON_OFF_SPF, ON_OFF_BALANCED, ON_OFF_KARAKOSTAS, ON_OFF_CPLEX_NONGREEDY, ON_OFF_CPLEX_GREEDY, ALLON_SPF, ALLON_BALANCED, ALLON_OPTIMUM, ALLON_KARAKOSTAS}" 
+**.springNetworkController.optimalStart = false 
+**.springNetworkController.scaleFirstTM = false
+        
+
+[Config OptimalStart]
+**.springNetworkController.runMode = "${ON_OFF_SPF, ON_OFF_BALANCED, ON_OFF_KARAKOSTAS, ON_OFF_CPLEX_NONGREEDY, ON_OFF_CPLEX_GREEDY, ALLON_SPF, ALLON_BALANCED, ALLON_OPTIMUM, ALLON_KARAKOSTAS}"
+**.springNetworkController.optimalStart = true 
+**.springNetworkController.scaleFirstTM = false
+
+[Config ThesisScale]
+**.springNetworkController.runMode = "${ON_OFF_SPF, ON_OFF_BALANCED, ON_OFF_KARAKOSTAS, ON_OFF_CPLEX_NONGREEDY, ALLON_SPF, ALLON_BALANCED, ALLON_OPTIMUM, ALLON_KARAKOSTAS}"
+#**.springNetworkController.runMode = "${ALLON_SPF, ON_OFF_CPLEX_NONGREEDY}"
+**.springNetworkController.optimalStart = false 
+**.springNetworkController.scaleFirstTM = true
+
+[Config ThesisDaily]
+**.springNetworkController.runMode = "${ON_OFF_SPF, ON_OFF_BALANCED, ON_OFF_KARAKOSTAS, ON_OFF_CPLEX_NONGREEDY, ALLON_SPF, ALLON_BALANCED, ALLON_OPTIMUM, ALLON_KARAKOSTAS}"
+#**.springNetworkController.runMode = "${ALLON_SPF, ON_OFF_CPLEX_NONGREEDY}"
+**.springNetworkController.optimalStart = false 
+**.springNetworkController.scaleFirstTM = false
+
+[Config ConsumeBetter]
+**.springNetworkController.runMode = "${ALLON_SPF, ON_OFF_KARAKOSTAS}" #, , ALLON_SPF, ALLON_BALANCED, ALLON_OPTIMUM, ALLON_KARAKOSTAS}"
+#**.springNetworkController.runMode = "${ALLON_SPF, ON_OFF_CPLEX_NONGREEDY}"
+**.springNetworkController.optimalStart = false 
+**.springNetworkController.scaleFirstTM = true
diff --git a/examples/spring/trivial/ASConfig.xml b/examples/spring/trivial/ASConfig.xml
new file mode 100644
index 000000000..14c7b4e30
--- /dev/null
+++ b/examples/spring/trivial/ASConfig.xml
@@ -0,0 +1,15 @@
+<?xml version="1.0"?>
+<OSPFASConfig xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="OSPF.xsd">
+
+  <!-- Areas -->
+  <Area id="0.0.0.0">
+    <AddressRange address="10.0.0.0" mask="255.0.0.0" status="Advertise" />
+  </Area>
+
+  <Router name='R0' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='R1' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name='R2' RFC1583Compatible='true' AllInterfaces='true'></Router>
+  <Router name="springController" RFC1583Compatible="true" >
+  	<PointToPointInterface ifName="ppp0" areaID="0.0.0.0" interfaceOutputCost="2" />
+  </Router>
+</OSPFASConfig>
diff --git a/examples/spring/trivial/fec.xml b/examples/spring/trivial/fec.xml
new file mode 100644
index 000000000..ccca80739
--- /dev/null
+++ b/examples/spring/trivial/fec.xml
@@ -0,0 +1,11 @@
+<?xml version="1.0"?>
+<fectable>
+	<fecentry>
+		<destination>client</destination>
+		<sid>1</sid>
+	</fecentry>
+	<fecentry>
+		<destination>server</destination>
+		<sid>2</sid>
+	</fecentry>
+</fectable>
diff --git a/examples/spring/trivial/scenario.xml b/examples/spring/trivial/scenario.xml
new file mode 100644
index 000000000..317285805
--- /dev/null
+++ b/examples/spring/trivial/scenario.xml
@@ -0,0 +1,5 @@
+<?xml version="1.0"?><scenario>
+	<at t="82">
+			<set-param module="server.udpApp[0]" par="sendInterval" value="truncnormal(0.000001s, 0.0000025s)"/>
+	</at>
+</scenario>
diff --git a/examples/spring/trivial/trivial.ned b/examples/spring/trivial/trivial.ned
new file mode 100644
index 000000000..6591209fd
--- /dev/null
+++ b/examples/spring/trivial/trivial.ned
@@ -0,0 +1,95 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+package inet.examples.spring.trivial;
+
+import inet.common.lifecycle.LifecycleController;
+import inet.common.scenario.ScenarioManager;
+import inet.node.inet.StandardHost;
+import inet.node.spring.SPRING_LSR;
+import inet.node.spring.SPRING_CONTROLLER;
+import inet.networklayer.configurator.ipv4.IPv4NetworkConfigurator;
+import inet.networklayer.spring.base.ConfigurableThruputMeteringChannel;
+import ned.DatarateChannel;
+
+
+network trivial
+{
+    @display("bgb=478,293");
+    types:
+        channel C extends ConfigurableThruputMeteringChannel
+        {
+            datarate = 600kbps;
+            delay = 5us;
+        }
+
+    submodules:
+        configurator: IPv4NetworkConfigurator {
+            parameters:
+                @display("p=80,80;is=vs");
+                config = xml("<config>"+
+                			"<interface hosts='**' address='10.x.x.x' netmask='255.x.x.x'/>"+
+                            "<route hosts='client*' destination='*' netmask='0.0.0.0' interface='ppp0' />"+
+                            "</config>");
+                addStaticRoutes = false;
+                addDefaultRoutes = false;
+        }
+        springController: SPRING_CONTROLLER {
+            parameters:
+                @display("p=364,218;is=vs");
+            gates:
+                pppg[];
+        }
+        scenarioManager: ScenarioManager {
+            parameters:
+                @display("p=80,80;is=vs");
+        }
+        R0: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 1;
+                @display("p=243,111");
+            gates:
+                pppg[];
+        }
+        R1: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 2;
+                @display("p=126,218");
+            gates:
+                pppg[];
+        }
+        R2: SPRING_LSR {
+            parameters:
+                springNodeController.nodeId = 3;
+                @display("p=364,218");
+            gates:
+                pppg[];
+        }
+
+        client: StandardHost { // client
+            parameters:
+                @display("p=243,31;i=device/pc2");
+        }
+        server: StandardHost { // client
+            parameters:
+                @display("p=31,253;i=device/server");
+        }
+
+    connections:
+        client.pppg++ <--> C <--> R0.pppg++;
+        server.pppg++ <--> C <--> R1.pppg++;
+        R0.pppg++ <--> C <--> R1.pppg++;
+        R1.pppg++ <--> C <--> R2.pppg++;
+        R2.pppg++ <--> C <--> R0.pppg++;
+        R2.pppg++ <--> C <--> springController.pppg++;
+}
+
diff --git a/examples/spring/trivial/trivial.ned.ini b/examples/spring/trivial/trivial.ned.ini
new file mode 100644
index 000000000..beef8a2c9
--- /dev/null
+++ b/examples/spring/trivial/trivial.ned.ini
@@ -0,0 +1,38 @@
+[General]
+network = trivial
+debug-on-errors = true
+sim-time-limit = 200s
+#cpu-time-limit= 5800000s
+total-stack = 64MiB
+tkenv-plugin-path = ../../../etc/plugins
+
+**.springNetworkController.onMode="streete"
+**.springNetworkController.typename = "OnOffNwController"
+**.hasOSPF=true
+**.ospf.ospfConfig = xmldoc("ASConfig.xml")
+**.springFecTable.config = xmldoc("fec.xml")
+
+**.routingFile = ""
+#*.configurator.dumpConfig = "ipv4config.xxx"
+*.configurator.dumpTopology = true
+
+**.server.numUdpApps = 1
+**.server.udpApp[*].typename = "UDPBasicApp"
+**.server.udpApp[0].localPort = 100
+**.server.udpApp[0].destPort = 100
+**.server.udpApp[0].messageLength = 128 bytes
+**.server.udpApp[0].sendInterval = 0.01s
+**.server.udpApp[0].destAddresses = "client"
+
+**.client.numUdpApps = 1
+**.client.udpApp[*].typename = "UDPSink"
+**.client.udpApp[0].localPort = 100
+
+**.client*.udpApp[*].startTime = 80s
+
+# NIC configuration
+**.ppp[*].queueType = "DropTailQueue" # in routers
+**.ppp[*].queue.frameCapacity = 10  # in routers
+
+# scenario
+**.scenarioManager.script = xmldoc("scenario.xml")
diff --git a/src/inet/networklayer/spring/CMakeLists.txt b/src/inet/networklayer/spring/CMakeLists.txt
new file mode 100755
index 000000000..913df4226
--- /dev/null
+++ b/src/inet/networklayer/spring/CMakeLists.txt
@@ -0,0 +1,132 @@
+cmake_minimum_required(VERSION 3.5)
+project(spring)
+
+set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -std=c++1z -O2 -Wno-deprecated-declarations")
+#set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -std=c++1z")
+
+
+find_package(BISON)
+find_package(FLEX)
+#find_package(Qt5Widgets)
+find_package(Qt5Core)
+find_package(Qt5Gui)
+find_package(Qt5Qml)
+find_package(Qt5Quick)
+find_package(Qt5QuickControls2)
+FIND_PACKAGE( Boost 1.58 COMPONENTS graph REQUIRED )
+INCLUDE_DIRECTORIES(
+        ${Boost_INCLUDE_DIR}
+        ${CMAKE_SOURCE_DIR}/../../../
+)
+
+add_definitions(-DSTANDALONE_STREETE )
+
+set(CMAKE_AUTOMOC ON)
+set(CMAKE_AUTORCC ON)
+
+BISON_TARGET(SndLibNativeParser
+        simulations/UtilizationRouting/ParserSndLib/flexbison/parser.yy
+        ${CMAKE_CURRENT_SOURCE_DIR}/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.cc)
+FLEX_TARGET(SndLibNativeScaner
+        simulations/UtilizationRouting/ParserSndLib/flexbison/scanner.ll
+        ${CMAKE_CURRENT_SOURCE_DIR}/simulations/UtilizationRouting/ParserSndLib/flexbison/scaner.cc)
+ADD_FLEX_BISON_DEPENDENCY(SndLibNativeScaner SndLibNativeParser)
+
+BISON_TARGET(AMPLParser
+        simulations/UtilizationRouting/ParserAMPL/flexbison/parser.yy
+        ${CMAKE_CURRENT_SOURCE_DIR}/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.cc)
+FLEX_TARGET(AMPLScaner
+        simulations/UtilizationRouting/ParserAMPL/flexbison/scanner.ll
+        ${CMAKE_CURRENT_SOURCE_DIR}/simulations/UtilizationRouting/ParserAMPL/flexbison/scaner.cc)
+ADD_FLEX_BISON_DEPENDENCY(AMPLScaner AMPLParser)
+
+
+
+#set(CMAKE_INCLUDE_PATH "/home/radu/Work/omnetpp_next/inet/src/")
+set(SOURCE_FILES
+        base/Topology.cc
+        base/Topology.h
+        base/FlowGraph.cc
+        base/FlowGraph.h
+        base/FlowGraph.hxx
+        base/GraphDAPSP.cc
+        base/GraphDAPSP.h
+        base/GraphDAPSP.hxx
+        base/GraphDSSSPTree.cc
+        base/GraphDSSSPTree.h
+        base/GraphDSSSPTree.hxx
+        base/PriorityQueue.h
+        control/ERO.cc
+        control/ERO.h
+        control/NetGraph.cc
+        control/NetGraph.h
+        control/ControllerNetGraph.cc
+        control/NetGraphConstructor.h
+        control/NetGraphConstructor.cc
+        control/ControllerNetGraph.h
+        control/TrafficMatrix.cc
+        control/TrafficMatrix.h
+        simulations/OnOff/OnOffNetGraph.cc
+        simulations/OnOff/OnOffNetGraph.h
+        simulations/OnOff/Simulations.cc
+        simulations/OnOff/Simulations.h
+        simulations/UtilizationRouting/URNetGraph.cc
+        simulations/UtilizationRouting/URNetGraph.h
+        simulations/UtilizationRouting/URNetGraph.hxx
+        standalone/cexception.cc
+        standalone/cexception.h
+        standalone/IPv4Address.cc
+        standalone/IPv4Address.h
+        standalone/stlutils.h
+        standalone/qtView/graphwidget.cc
+        standalone/qtView/graphwidget.h
+        SPRINGDefs.h standalone/standalonedefs.h
+	    simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h
+        simulations/UtilizationRouting/ParserAMPL/AMPLScanner.cc
+        simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.cc
+        simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h
+        simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h
+        simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.cc
+        simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.cc
+        simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h
+        standalone/main.cc
+        standalone/qtView/networkDescriptions.h)
+set (STREETE_FILES
+        ${SOURCE_FILES}
+        ${BISON_AMPLParser_OUTPUTS}
+        ${FLEX_AMPLScaner_OUTPUTS}
+        ${BISON_SndLibNativeParser_OUTPUTS}
+        ${FLEX_SndLibNativeScaner_OUTPUTS}
+        standalone/qtView/resources/qml.qrc
+        )
+
+
+
+add_executable(streeteCplex ${STREETE_FILES})
+target_compile_definitions(streeteCplex PUBLIC -DSTREETE_WITH_CPLEX)
+target_link_libraries(
+        streeteCplex
+        ${Boost_LIBRARIES}
+        Qt5::Qml
+        Qt5::Quick
+        /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libilocplex.a
+        /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libcplex.a
+        /opt/ibm/ILOG/CPLEX_Studio1271/cplex/lib/x86-64_linux/static_pic/libcplexdistmip.a
+        /opt/ibm/ILOG/CPLEX_Studio1271/concert/lib/x86-64_linux/static_pic/libconcert.a
+        pthread
+        dl
+)
+target_include_directories( streeteCplex PUBLIC
+        /opt/ibm/ILOG/CPLEX_Studio1271/cplex/include/
+        /opt/ibm/ILOG/CPLEX_Studio1271/concert/include/
+)
+
+
+add_executable(streete ${STREETE_FILES})
+target_link_libraries(
+        streete
+        ${Boost_LIBRARIES}
+        Qt5::Qml
+        Qt5::Quick
+)
+#set(CMAKE_EXE_LINKER_FLAGS "-static-libgcc -static-libstdc++ -static")
diff --git a/src/inet/networklayer/spring/SPRINGDefs.h b/src/inet/networklayer/spring/SPRINGDefs.h
new file mode 100644
index 000000000..8cc715770
--- /dev/null
+++ b/src/inet/networklayer/spring/SPRINGDefs.h
@@ -0,0 +1,38 @@
+#ifndef SPRINGDEFS_H_
+#define SPRINGDEFS_H_
+
+
+#include <vector>
+
+#if STANDALONE_STREETE
+#include "inet/networklayer/spring/standalone/standalonedefs.h"
+#else
+#include "inet/common/INETDefs.h"
+#include "inet/common/stlutils.h"
+#endif
+
+namespace inet {
+
+namespace spring {
+
+
+
+enum Operation {
+    PUSH, NEXT, CONTINUE, NOP
+};
+
+typedef unsigned int SegmentId;
+typedef std::vector<SegmentId> SIDVector;
+
+struct CostTraffic {
+    double freq;
+    double traf;
+    long double cost;
+};
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif
diff --git a/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.cc b/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.cc
new file mode 100644
index 000000000..f91b94f28
--- /dev/null
+++ b/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.cc
@@ -0,0 +1,402 @@
+//
+// Copyright (C) 2005 Andras Varga
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation; either version 2
+// of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+#include "inet/common/INETDefs.h"
+#include "inet/common/ResultFilters.h"
+
+#include "inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h"
+
+
+namespace inet {
+
+namespace spring {
+
+Define_Channel(ConfigurableThruputMeteringChannel);
+
+ConfigurableThruputMeteringChannel::ConfigurableThruputMeteringChannel(const char *name) : cDatarateChannel(name)
+{
+    fmt = NULL;
+
+    numPackets = 0;
+    numBits = 0;
+    statistics = TimedMovingAverrage(10,0.01);
+    linkOn = true;
+}
+
+void  ConfigurableThruputMeteringChannel::initialize(){
+    utilizationSigID = registerSignal("utilization2");
+
+    cDatarateChannel::initialize();
+    fmt = par("thruputDisplayFormat");
+}
+
+void ConfigurableThruputMeteringChannel::processMessage(cMessage *msg, simtime_t t, result_t& result)
+{
+    cDatarateChannel::processMessage(msg, t, result);
+
+
+    cPacket *pkt = dynamic_cast<cPacket *>(msg);
+    // TODO handle disabled state (show with different style?/color? or print "disabled"?)
+    if (!pkt || !fmt || *fmt==0 || result.discard)
+        return;
+    statistics.addSample(pkt->getBitLength(),t);
+
+    numPackets++;
+    numBits += pkt->getBitLength();
+    lastPacketTime = t;
+
+
+    // update display string
+    //if(0==strncmp("SPRING", pkt->getName(),6 )) {
+    //    setOn();
+        updateDisplay();
+    //}
+
+}
+
+double ConfigurableThruputMeteringChannel::getUtilization(){
+    int64_t totalBit = statistics.getTotal(lastPacketTime);
+    simtime_t interval = statistics.getInterval(lastPacketTime);
+    int64_t currentBPS = 0;
+    if(interval != 0){
+        currentBPS = totalBit /interval;
+    }
+
+    if (getDatarate()!=0){
+
+        return currentBPS/getDatarate();
+    }
+
+    ASSERT(false);
+    return 0;
+}
+
+void ConfigurableThruputMeteringChannel::emitUtilizationSignal(){
+    Enter_Method_Silent();
+    emit(utilizationSigID, getUtilization());
+}
+
+void ConfigurableThruputMeteringChannel::setColor(double utilizationForw, double utilizationBack, bool exact = false) {
+
+    //ASSERT(utilization>=0 && utilization <=1);
+    double maxUtilization = std::max(utilizationForw, utilizationBack);
+
+    char buff[30];
+    int n = sprintf(buff, "%.3g%%", utilizationForw*100.0);
+    buff[n] = '\0';
+    getSourceGate()->getDisplayString().setTagArg("t", 0, buff);
+
+    if (maxUtilization==0 || (!exact && maxUtilization < 0.0001)) {
+        getSourceGate()->getDisplayString().setTagArg("ls", 0, "black");
+        getSourceGate()->getDisplayString().setTagArg("ls", 1, 1);
+        getSourceGate()->getDisplayString().setTagArg("ls", 2, "s");
+        return;
+    }
+
+    const char * gateName = getSourceGate()->getBaseName();
+    int gateIndex = getSourceGate()->getIndex();
+
+
+    cGate * returnGate = getSourceGate()->getOwnerModule()->gateHalf(gateName,cGate::INPUT,gateIndex);
+    ConfigurableThruputMeteringChannel * returnChanel =
+            check_and_cast<ConfigurableThruputMeteringChannel*>(returnGate->getIncomingTransmissionChannel());
+
+    //Colormap creation, jet color scale (by
+    //Amro from stackoverflow)
+    typedef struct {
+        double r,g,b;
+    } COLOUR;
+    auto GetColour = [](double v,double vmin,double vmax)
+    {
+       COLOUR c = {1.0,1.0,1.0}; // white
+       double dv;
+
+       if (v < vmin)
+          v = vmin;
+       if (v > vmax)
+          v = vmax;
+       dv = vmax - vmin;
+
+       if (v < (vmin + 0.25 * dv)) {
+          c.r = 0;
+          c.g = 4 * (v - vmin) / dv;
+       } else if (v < (vmin + 0.5 * dv)) {
+          c.r = 0;
+          c.b = 1 + 4 * (vmin + 0.25 * dv - v) / dv;
+       } else if (v < (vmin + 0.75 * dv)) {
+          c.r = 4 * (v - vmin - 0.5 * dv) / dv;
+          c.b = 0;
+       } else {
+          c.g = 1 + 4 * (vmin + 0.75 * dv - v) / dv;
+          c.b = 0;
+       }
+
+       return(c);
+    };
+    COLOUR color= GetColour(maxUtilization,0,1);
+
+    char colorString[10];
+    sprintf(colorString,"#%02x%02x%02x",
+            ((unsigned char) (color.r *255)),
+            ((unsigned char) (color.g *255)),
+            ((unsigned char) (color.b *255)));
+
+    //updating the display
+    //std::cout << ((unsigned char) red(utilization) *255) << " " << ((unsigned char) green(utilization)*255) << " "<<((unsigned char) blue(utilization)*255) << endl;
+
+
+
+    getSourceGate()->getDisplayString().setTagArg("ls",0,colorString);
+    getSourceGate()->getDisplayString().setTagArg("ls",1,5);
+
+    returnChanel->getSourceGate()->getDisplayString().setTagArg("ls",0,colorString);
+    returnChanel->getSourceGate()->getDisplayString().setTagArg("ls",1,5);
+
+    if ((utilizationForw == 0 || (!exact && utilizationForw < 0.0001))
+            || (utilizationBack == 0 || (!exact && utilizationBack < 0.0001))) {
+        getSourceGate()->getDisplayString().setTagArg("ls", 2, "d");
+        returnChanel->getSourceGate()->getDisplayString().setTagArg("ls", 2, "d");
+    } else {
+        getSourceGate()->getDisplayString().setTagArg("ls",2,"s");
+        returnChanel->getSourceGate()->getDisplayString().setTagArg("ls",2,"s");
+    }
+
+}
+
+void ConfigurableThruputMeteringChannel::updateDisplay()
+{
+    // produce label, based on format string
+    char buf[200];
+    char *p = buf;
+    simtime_t tt = getTransmissionFinishTime();
+    if (tt==0) tt = simTime();
+    double bps = (tt==0) ? 0 : numBits/tt;
+    double bytes;
+    int64_t currentBPS = 0;
+    for (const char *fp = fmt; *fp && buf+200-p>20; fp++)
+    {
+        int64_t totalBitInInterval = statistics.getTotal(lastPacketTime);
+        simtime_t interval = statistics.getInterval(lastPacketTime);
+        if(interval != 0){
+            currentBPS = totalBitInInterval /interval;
+        }
+
+        switch (*fp)
+        {
+            case 'N': // number of packets
+                p += sprintf(p, "%ld", numPackets);
+                break;
+            case 'V': // volume (in bytes)
+                bytes = floor(numBits/8);
+                if (bytes<1024)
+                    p += sprintf(p, "%gB", bytes);
+                else if (bytes<1024*1024)
+                    p += sprintf(p, "%.3gKiB", bytes/1024);
+                else
+                    p += sprintf(p, "%.3gMiB", bytes/1024/1024);
+                break;
+
+            //case 'p': // current packet/sec
+            //    p += sprintf(p, "%.3gpps", statistics.getNbSamples());
+            //    break;
+            case 'b': // current bandwidth
+
+                if (currentBPS<1000000)
+                    p += sprintf(p, "%.3gk", (double)currentBPS/1000);
+                else
+                    p += sprintf(p, "%.3gM", (double)currentBPS/1000000);
+                break;
+            case 'u': // current channel utilization (%)
+                if (getDatarate()==0)
+                    p += sprintf(p, "n/a");
+                else
+                    p += sprintf(p, "%.3g%%", currentBPS/getDatarate()*100.0);
+                    emit(utilizationSigID, currentBPS/getDatarate());
+                break;
+
+            case 'P': // average packet/sec on [0,now)
+                p += sprintf(p, "%.3gpps", tt==0 ? 0 : numPackets/tt);
+                break;
+            case 'B': // average bandwidth on [0,now)
+                if (bps<1000000)
+                    p += sprintf(p, "%.3gk", bps/1000);
+                else
+                    p += sprintf(p, "%.3gM", bps/1000000);
+                break;
+            case 'U': // average channel utilization (%) on [0,now)
+                if (getDatarate()==0)
+                    p += sprintf(p, "n/a");
+                else
+                    p += sprintf(p, "%.3g%%", bps/getDatarate()*100.0);
+                break;
+            default:
+                *p++ = *fp;
+                break;
+        }
+    }
+    *p = '\0';
+    //buf[0]=0;
+    // display label
+
+
+    const char * gateName = getSourceGate()->getBaseName();
+    int gateIndex = getSourceGate()->getIndex();
+
+
+    cGate * returnGate = getSourceGate()->getOwnerModule()->gateHalf(gateName,cGate::INPUT,gateIndex);
+    ConfigurableThruputMeteringChannel * returnChanel =
+            check_and_cast<ConfigurableThruputMeteringChannel*>(returnGate->getIncomingTransmissionChannel());
+
+    //std::cout << getSourceGate()->getFullName()  << " " << returnGate->getFullName() << endl;
+
+    setColor(getUtilization(), returnChanel->getUtilization() );
+    //updating the display
+    //std::cout << ((unsigned char) red(utilization) *255) << " " << ((unsigned char) green(utilization)*255) << " "<<((unsigned char) blue(utilization)*255) << endl;
+    getSourceGate()->getDisplayString().setTagArg("t", 0, buf);
+
+    if(returnChanel->isOn()){
+        getSourceGate()->getDisplayString().setTagArg("ls",2,"s");
+        returnChanel->getSourceGate()->getDisplayString().setTagArg("ls",2,"s");
+    } else {
+        getSourceGate()->getDisplayString().setTagArg("ls",2,"d");
+        returnChanel->getSourceGate()->getDisplayString().setTagArg("ls",2,"d");
+    }
+}
+
+void ConfigurableThruputMeteringChannel::setOff() {
+
+    getSourceGate()->getDisplayString().setTagArg("ls",0,"black");
+    getSourceGate()->getDisplayString().setTagArg("ls",1,1);
+    getSourceGate()->getDisplayString().setTagArg("ls",2,"s");
+    linkOn = false;
+}
+
+void ConfigurableThruputMeteringChannel::setOn() {
+    linkOn= true;
+}
+
+bool ConfigurableThruputMeteringChannel::isOn() {
+    return linkOn;
+}
+
+
+
+
+
+
+
+
+
+class SlicedAvgFilter: public cNumericResultFilter {
+protected:
+    simtime_t winsize;
+    simtime_t win_end;
+    double sum;
+    long count;
+    void collect(double &d) {
+        sum += d;
+        count++;
+    }
+    bool inCurrentWindow(simtime_t& t) const {
+        return t < win_end;
+    }
+    inline void moveWindow(simtime_t& t)
+    {
+        if (t < win_end + winsize)
+            win_end += winsize;
+        else
+        {
+            int64 k = floor(t / winsize);
+            win_end = (k * winsize) + winsize;
+        }
+    }
+
+protected:
+    virtual bool process(simtime_t& t, double& value, cObject *details) {
+            if (inCurrentWindow(t)) {
+                collect(value);
+                return false;
+            } else {
+                bool output;
+                simtime_t t_temp=t;
+                if (count > 0)
+                {
+                    value = sum / count;
+                    t=win_end;
+                    output = true;
+                } else {
+                    output = false;
+                }
+                moveWindow(t_temp);
+                sum = 0.0;
+                count = 0;
+                collect(value);
+
+                return output;
+            }
+    }
+public:
+    SlicedAvgFilter(simtime_t windowSize){
+        winsize = windowSize;
+        win_end = windowSize;
+        sum = 0.0;
+        count = 0;
+    }
+    SlicedAvgFilter():SlicedAvgFilter(0.1){}
+};
+Register_ResultFilter("slicedAvg", SlicedAvgFilter);
+
+
+
+class MovingAverageFilter: public cNumericResultFilter {
+
+private:
+    simtime_t previousTime;
+    double cma;
+    int64_t count;
+    simtime_t interval;
+protected:
+
+
+    virtual bool process(simtime_t& t, double& value, cObject *details) {
+        if (t - previousTime > interval) {
+            previousTime = t;
+            value = cma;
+            cma = 0;
+            count = 0;
+
+            return true;
+        }
+        cma = (value + count * cma) / (count + 1);
+        count++;
+        return false;
+    }
+public:
+    MovingAverageFilter() {
+        previousTime = 0;
+        cma = 0;
+        interval = 0.01;
+        count = 0;
+    }
+};
+
+Register_ResultFilter("movingAverage", MovingAverageFilter);
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h b/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h
new file mode 100644
index 000000000..e7a80a862
--- /dev/null
+++ b/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h
@@ -0,0 +1,85 @@
+//
+// Copyright (C) 2005 Andras Varga
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation; either version 2
+// of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+#ifndef __INET_CONFIGURABLETHRUPUTMETERINGCHANNEL_H
+#define __INET_CONFIGURABLETHRUPUTMETERINGCHANNEL_H
+
+#include "inet/common/misc/ThruputMeteringChannel.h"
+
+#include "inet/networklayer/spring/base/TimedMovingAverrage.h"
+
+namespace inet {
+
+namespace spring {
+/**
+ * A cDatarateChannel extended with throughput calculation. Values
+ * get displayed on the link, using the connection's "t=" display
+ * string tag.
+ *
+ * The display can be customized with the "format" attribute.
+ * In the format string, the following characters will get expanded:
+ *   - 'N': number of packets
+ *   - 'V': volume (in bytes)
+ *   - (not implemented) 'p': current packet/sec
+ *   - 'b': current bandwidthv
+ *   - 'u': current channel utilization (%)
+ *   - 'P': average packet/sec on [0,now)
+ *   - 'B': average bandwidth on [0,now)
+ *   - 'U': average channel utilization (%) on [0,now)
+ * Other characters are copied verbatim.
+ *
+ * "Current" actually means the last measurement interval, which is
+ * 10 packets or 0.1s, whichever comes first.
+ *
+ * PROBLEM: display only gets updated if there's traffic! (For example, a
+ * high pk/sec value might stay displayed even when the link becomes idle!)
+ */
+class INET_API ConfigurableThruputMeteringChannel : public cDatarateChannel
+{
+  protected:
+    TimedMovingAverrage statistics;
+    simsignal_t utilizationSigID;
+
+    simtime_t lastPacketTime;
+    const char *fmt;      // display format
+    // global statistics
+    long numPackets;
+    double numBits; // double to avoid overflow
+    bool linkOn;
+
+
+  public:
+    virtual void updateDisplay();
+
+    explicit ConfigurableThruputMeteringChannel(const char *name = NULL);
+    virtual void processMessage(cMessage *msg, simtime_t t, result_t& result);
+    virtual void setFrequency(int _nbSlices, simtime_t _periodSlice) { statistics.setFrequency(_nbSlices,_periodSlice); };
+    virtual double getUtilization();
+    void emitUtilizationSignal();
+    virtual void initialize();
+    void setColor(double utilizationForw, double utilizationBack,  bool exact) ;
+
+    void setOff();
+    void setOn();
+    bool isOn();
+};
+} //namespace spring
+
+} //namespace inet
+
+
+#endif
diff --git a/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.ned b/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.ned
new file mode 100644
index 000000000..026b09b23
--- /dev/null
+++ b/src/inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.ned
@@ -0,0 +1,33 @@
+//
+// This program is property of its copyright holder. All rights reserved.
+//
+package inet.networklayer.spring.base;
+
+import inet.common.misc.ThruputMeteringChannel;
+//
+// This channels adds suport for thruput meternig to the datarate channel
+// A cDatarateChannel extended with throughput calculation. Values
+// get displayed on the link, using the connection's "t=" display
+// string tag.
+//
+// The display can be customized with the "format" attribute.
+// In the format string, the following characters will get expanded:
+//   - 'N': number of packets
+//   - 'V': volume (in bytes)
+//   - 'p': current packet/sec
+//   - 'b': current bandwidth
+//   - 'u': current channel utilization (%)
+//   - 'P': average packet/sec on [0,now)
+//   - 'B': average bandwidth on [0,now)
+//   - 'U': average channel utilization (%) on [0,now)
+// Other characters are copied verbatim.
+//
+// "Current" actually means the last measurement interval, which is
+// 10 packets or 0.1s, whichever comes first.
+//
+channel ConfigurableThruputMeteringChannel extends ThruputMeteringChannel
+{
+    @signal[utilization2](type=double);
+    @statistic[avgUtilization](source=utilization2; record=vector(slicedAvg));
+    @class(spring::ConfigurableThruputMeteringChannel);
+}
diff --git a/src/inet/networklayer/spring/base/FlowGraph.cc b/src/inet/networklayer/spring/base/FlowGraph.cc
new file mode 100644
index 000000000..6fbe24c93
--- /dev/null
+++ b/src/inet/networklayer/spring/base/FlowGraph.cc
@@ -0,0 +1,71 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+#include "inet/networklayer/spring/base/FlowGraph.h"
+
+namespace inet {
+namespace spring {
+
+void FlowGraphBase::resetLinkUtilization(){
+    for (Link * link : links) {
+        link->setBps(0);
+    }
+}
+
+//TODO : optimize the research for the back link by correctly arranging the links when
+//the network structure is constructed (half/half)
+FlowGraphBase::Link * FlowGraphBase::findLinkBack(
+        Link * link) {
+    Node * node = static_cast<Node*>(link->getDestNode());
+
+    for (int i = 0; i < node->getNumOutLinks(); i++) {
+        if (node->getLinkOut(i)->getDestNode() == link->getSrcNode()) {
+            return static_cast<Link*>(node->getLinkOut(i));
+        }
+    }
+    return nullptr;
+}
+
+void FlowGraphBase::primMST(std::vector<double> &_distances,
+        ParentLinksContainer &_linkFromParent, PriorityQueue<int, PriorityComparator> &_pq,
+        std::vector<int> &_pqSlots) {
+
+    std::vector<bool> visited(nodes.size(), false);
+
+    for (unsigned int i = 0; i < nodes.size(); i++) {
+        //FIXME : create the heap in one step,
+        //instead of pushing every element
+        _pqSlots[i] = _pq.push(i);
+    }
+
+    _distances[0] = 0;
+    _pq.priorityDecreased(_pqSlots[0]);
+    while (!_pq.empty()) {
+        int u = _pq.top();
+        _pq.pop();
+        visited[u] = true;
+
+        for (int i = 0; i < nodes[u]->getNumOutLinks(); i++) {
+            Link * link = static_cast<Link*>(nodes[u]->getLinkOut(i));
+            int v = static_cast<Node*>(link->getDestNode())->getIndex();
+            if (!visited[v] && link->getWeight() < _distances[v]) {
+                _linkFromParent.addUniqueLink(v, link);
+                _distances[v] = link->getWeight();
+                _pq.priorityDecreased(_pqSlots[v]);
+            }
+        }
+    }
+}
+
+}}//namespaces
diff --git a/src/inet/networklayer/spring/base/FlowGraph.h b/src/inet/networklayer/spring/base/FlowGraph.h
new file mode 100644
index 000000000..58db0b8a9
--- /dev/null
+++ b/src/inet/networklayer/spring/base/FlowGraph.h
@@ -0,0 +1,187 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef GRAPH_H_
+#define GRAPH_H_
+#include <memory>
+#include <limits>
+#include <set>
+
+#include "inet/networklayer/spring/base/PriorityQueue.h"
+#include "inet/networklayer/spring/base/Topology.h"
+
+
+namespace inet {
+
+namespace spring {
+//
+class FlowGraphBase: public Topology {
+public:
+    class Link: public Topology::Link {
+    protected:
+        int index;
+        double currentBps;
+        double datarate;
+    public:
+        virtual void setIndex(int _index){index=_index; currentBps=0; }
+        int getIndex()const {return index;}
+        void setBps(double _bps) {currentBps = _bps;}
+        double getBps() const {return currentBps;}
+        void setDatarate(double _datarate) {datarate = _datarate;}
+        double getDatarate() const {return datarate;}
+        double getResidualBps() const {return currentBps<datarate?datarate-currentBps:0;}
+        double getUtilization() const {return datarate>0?currentBps/datarate:0;}
+        //double getUtilization() const {return datarate>0?std::min<double>(1, currentBps/datarate):0;}
+        void increaseBpsBy(double deltaBps) {currentBps  += deltaBps;}
+        virtual long double getWeight() const {return Topology::Link::getWeight();}
+
+        friend std::ostream& operator<<(std::ostream& ostr, const Link& l) {
+            ostr << *(static_cast<Node*>(l.getSrcNode())) << "--("
+                    << l.getBps() << ")-->"
+                    << *(static_cast<Node*>(l.getDestNode()));
+            return ostr;
+        }
+
+    };
+
+    class Node: public Topology::Node {
+        friend class FlowGraphBase;
+    public:
+        Node(int id) :
+                Topology::Node(id) {
+        }
+        Node() :
+                Topology::Node() {
+        }
+        void setIndex(int _index){index=_index;}
+        int getIndex()const {return index;}
+        friend std::ostream& operator<<(std::ostream& ostr, const Node& n) {
+            ostr << n.index;
+            return ostr;
+        }
+    protected:
+        int index;
+        //Graph * graph;
+    };
+
+    public:
+        FlowGraphBase():
+            pq(PriorityComparator(this)){}
+protected:
+    //priority queue for dijkstra/mst computations
+    struct PriorityComparator {
+        FlowGraphBase * g;
+        PriorityComparator(FlowGraphBase * __g) : g(__g) {}
+        bool operator()(const int &a, const int &b) const {
+            return g->distances[a] < g->distances[b];
+        }
+    };
+    PriorityQueue<int, PriorityComparator> pq;
+    std::vector<int> pqSlots;
+
+
+    class ParentLinksContainer {
+        std::vector< std::vector<Link *>> links;
+
+    public:
+        Link*const & operator[](size_t n) const {return links[n][0]; }
+        Link*& operator[](size_t n) {return links[n][0]; }
+        void assign(size_t n, Link*const & val)
+              { links.assign(n, std::vector<Link*>(1, val));}
+        void addLink(size_t i , Link* link ) {
+            if(links[i][0]){
+                links[i].push_back(link);
+            }else {
+                links[i][0] = link;
+            }};
+        void addUniqueLink(size_t i , Link* link ) {links[i].resize(1); links[i][0] =link;}
+        std::vector<Link*>& getAllLinks(size_t i) {return links[i]; }
+        size_t getNumLinks(size_t i) {if(links[i][0]) {return links[i].size();}else {return 0;} }
+
+        class iterator {
+            typename std::vector< std::vector<Link*>>::iterator i;
+        public:
+            iterator(typename std::vector< std::vector<Link*>>::iterator _i) : i(_i){}
+            ~iterator(){}
+            iterator& operator++() {++i; return *this;}
+            Link*&  operator*() const {return (*i)[0];}
+            bool operator!=(const iterator &o) const { return i != o.i; }
+        };
+
+        iterator begin() { return iterator(links.begin()); }
+        iterator end()   { return iterator(links.end()  ); }
+    };
+
+protected:
+
+
+    static constexpr double NO_PARENT = -1;
+
+public: //FIXME: must be protected
+    std::vector<Link *> links;
+    //std::vector<Link *> mstLinks;
+    std::vector<double> distances;
+    ParentLinksContainer linkFromParent;
+    void resetLinkUtilization();
+
+    size_t getNumLinks() {return links.size();}
+    Link *getLink(size_t i) {return links[i];}
+    Link * findLinkBack(Link * link);
+
+public:
+    template <bool _useDisabled, bool _ecmpAware>
+    void dijkstraNodeRelaxation(Node * node, std::vector<double> &_distances,
+            ParentLinksContainer &_linkFromParent,
+            PriorityQueue<int, PriorityComparator> &_pq,
+            std::vector<int> &_pqSlots);
+    template <bool _useDisabled, bool _ecmpAware>
+    void dijkstra(int dijkstraSourceIdx, std::vector<double> &_distances,
+            ParentLinksContainer &_linkFromParent,
+            PriorityQueue<int, PriorityComparator> &_pq,
+            std::vector<int> &_pqSlots);
+    void primMST(std::vector<double> &_distances, ParentLinksContainer &_linkFromParent,
+            PriorityQueue<int, PriorityComparator> &_pq,
+            std::vector<int> &_pqSlots);
+
+protected:
+#if !STANDALONE_STREETE
+    virtual Topology::Node *createNode(cModule *module) override {return new Node(module->getId());}
+#endif
+    virtual Topology::Node *createNode() override {return new Node();}
+    virtual Topology::Link *createLink() override {return new Link();}
+};
+
+
+template <bool useDisabled, bool ecmpAware>
+class FlowGraph: public FlowGraphBase {
+public:
+    //bool useDisabled;
+    //bool ecmpAware;
+
+    //Dijkstra computation from the given node
+    void dijkstra(int dijkstraSourceIdx);
+    void primMST();
+    bool testIsConnected();
+    bool testIsConnectedFrom(int startNodeIdx) ;
+};
+
+#include"FlowGraph.hxx"
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif /* GRAPH_H_ */
diff --git a/src/inet/networklayer/spring/base/FlowGraph.hxx b/src/inet/networklayer/spring/base/FlowGraph.hxx
new file mode 100644
index 000000000..1105e9aab
--- /dev/null
+++ b/src/inet/networklayer/spring/base/FlowGraph.hxx
@@ -0,0 +1,133 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+template <bool _useDisabled, bool _ecmpAware>
+void FlowGraphBase::dijkstraNodeRelaxation(FlowGraphBase::Node * node,
+        std::vector<double> &_distances,
+        FlowGraphBase::ParentLinksContainer &_linkFromParent,
+        PriorityQueue<int, FlowGraphBase::PriorityComparator> &_pq,
+        std::vector<int> &_pqSlots) {
+    int nodeIndex = node->index;
+    for (int linkIndex = 0; linkIndex < node->getNumOutLinks(); linkIndex++) {
+        Link * link = static_cast<Link*>(node->getLinkOut(linkIndex));
+        if ( !_useDisabled && !link->isEnabled())
+            continue;
+
+        Node *adjacentNode = static_cast<Node*> (link->getDestNode());
+        unsigned int adjacentNodeIndex = adjacentNode->index;
+        if ( !_useDisabled && !adjacentNode->isEnabled())
+            continue;
+
+        double linkWeight = link->getWeight();
+        ASSERT(linkWeight > 0.0);
+
+        //std::cout << linkWeight << " ";
+        double olddist = _distances[adjacentNodeIndex];
+        double newdist = _distances[nodeIndex] + linkWeight;
+        if (newdist < olddist) {
+            _linkFromParent.addUniqueLink(adjacentNodeIndex, link);
+            _distances[adjacentNodeIndex] = newdist;
+
+            if (_pqSlots[adjacentNodeIndex] == -1) { //node not yet seen
+                _pqSlots[adjacentNodeIndex] = _pq.push(adjacentNodeIndex);
+            } else {
+                _pq.priorityDecreased(_pqSlots[adjacentNodeIndex]);
+            }
+        } else if (_ecmpAware && newdist == olddist) {
+            _linkFromParent.addLink(adjacentNodeIndex, link );
+            EV_DETAIL << "Link added" << *link <<std::endl;
+        }
+
+    }
+}
+
+template<bool useDisabled, bool ecmpAware>
+bool FlowGraph<useDisabled, ecmpAware>::testIsConnectedFrom(int startNodeIdx) {
+
+    ASSERT(nodes.size() > 0 && startNodeIdx < nodes.size());
+
+    std::set<Node*> visited;
+    std::queue<Node *> q;
+
+    //BFS on the graph
+    q.push(static_cast<Node*>(nodes[startNodeIdx]));
+    while (!q.empty()) {
+        Node * node = q.front();
+        q.pop();
+
+        if (0 == visited.count(node)) {
+            visited.insert(node);
+
+            // for each adjacent node
+            for (int i = 0; i < node->getNumOutLinks(); i++) {
+                if (!useDisabled && !node->getLinkOut(i)->isEnabled())
+                    continue;
+
+                Node *w = static_cast<Node*>(node->getLinkOut(i)->getDestNode());
+                //TODO: if (w->isSpring())
+                q.push(w);
+            }
+        }
+    }
+
+    return visited.size() == nodes.size();
+
+}
+
+template <bool useDisabled, bool ecmpAware>
+bool FlowGraph<useDisabled,ecmpAware>::testIsConnected() {
+        return testIsConnectedFrom(0);
+}
+
+template <bool useDisabled, bool ecmpAware>
+void FlowGraphBase::dijkstra(
+        int dijkstraSourceIdx, std::vector<double> &_distances,
+        ParentLinksContainer &_linkFromParent, PriorityQueue<int, PriorityComparator> &_pq,
+        std::vector<int> &_pqSlots) {
+
+    _pqSlots[dijkstraSourceIdx] = _pq.push(dijkstraSourceIdx);
+    _distances[dijkstraSourceIdx] = 0;
+    while (!_pq.empty()) {
+        int nodeIdx = _pq.top();
+        _pq.pop();
+        _pqSlots[nodeIdx] = -1;
+
+        Node* node = static_cast<Node*>(nodes[nodeIdx]);
+        dijkstraNodeRelaxation<useDisabled,ecmpAware>(node, _distances, _linkFromParent, _pq, _pqSlots);
+
+    }
+}
+
+//Dijkstra computation from the given node
+template <bool useDisabled, bool ecmpAware>
+void FlowGraph<useDisabled, ecmpAware>::dijkstra(int dijkstraSourceIdx) {
+    distances.assign(nodes.size(), INFINITY);
+    linkFromParent.assign(nodes.size(), NULL);
+    pqSlots.assign(nodes.size(), -1);
+    pq = PriorityQueue<int,PriorityComparator>(PriorityComparator(this));
+
+    FlowGraphBase::dijkstra<useDisabled, ecmpAware>(dijkstraSourceIdx, distances, linkFromParent, pq, pqSlots);
+}
+
+
+template <bool useDisabled, bool ecmpAware>
+void FlowGraph<useDisabled,ecmpAware>::primMST() {
+    distances.assign(nodes.size(), INFINITY);
+    linkFromParent.assign(nodes.size(), NULL);
+    pqSlots.assign(nodes.size(), -1);
+    pq = PriorityQueue<int,PriorityComparator>(PriorityComparator(this));
+
+    FlowGraphBase::primMST(distances,linkFromParent,pq,pqSlots);
+}
diff --git a/src/inet/networklayer/spring/base/GraphDAPSP.cc b/src/inet/networklayer/spring/base/GraphDAPSP.cc
new file mode 100644
index 000000000..5b29e6f89
--- /dev/null
+++ b/src/inet/networklayer/spring/base/GraphDAPSP.cc
@@ -0,0 +1 @@
+#include "inet/networklayer/spring/base/GraphDAPSP.h"
diff --git a/src/inet/networklayer/spring/base/GraphDAPSP.h b/src/inet/networklayer/spring/base/GraphDAPSP.h
new file mode 100644
index 000000000..c3d14ab68
--- /dev/null
+++ b/src/inet/networklayer/spring/base/GraphDAPSP.h
@@ -0,0 +1,78 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef GRAPH_DYNAMIC_APSP_H_
+#define GRAPH_DYNAMIC_APSP_H_
+
+#include <unordered_map>
+#include <algorithm>
+
+#include "FlowGraph.h"
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/base/GraphDSSSPTree.h"
+#include "inet/networklayer/spring/control/SRGBDatabase.h"
+#include "inet/networklayer/spring/control/ERO.h"
+
+namespace inet {
+
+namespace spring {
+
+//DAPSP = dynamic all pair shortest path
+//Automatically maintains the all-pair shortest paths in the given
+//directed graph
+template <bool useDisabled>
+class  DAPSPGraph
+{
+protected:
+    FlowGraphBase *parentGraph;
+    std::vector<std::unique_ptr<DSSSPTree<useDisabled, false>>> dsssp;
+
+public:
+    DAPSPGraph(FlowGraphBase *_parentGraph):parentGraph(_parentGraph){}
+    virtual ~DAPSPGraph(){}
+    void initShortestPaths() ;
+
+    [[deprecated("delete after cleaning on/off ")]]
+    void updateUtilizationsInParent(const std::vector<std::vector<double>> &trafficMatrices);
+
+    //void addTrafficToParentStaticSPF(const std::vector<std::vector<double>> &trafficMatrices);
+
+    DSSSPTree<useDisabled, false>& getShortestPathTree(FlowGraphBase::Node * srcNode);
+    //const std::vector<FlowGraph::LinkIn *>& getShortestPaths(FlowGraph::Node * srcNode);
+    void turnonLink(FlowGraphBase::Link * link);
+    void shutdownLink(FlowGraphBase::Link * link) ;
+
+    friend std::ostream& operator<<(std::ostream& ostr, const DAPSPGraph<useDisabled>& e){
+        ostr << "Graph nodes: [";
+        for (int i = 0; i < e.parentGraph->getNumNodes(); i++) {
+            ostr << i << ":" << e.parentGraph->getNode(i) << ", ";
+        }
+        ostr << "]" << std::endl;
+        for (int i = 0; i < e.parentGraph->getNumNodes(); i++) {
+            ostr << "   " << i << ":" << *e.dsssp[i] << std::endl;
+        }
+        return ostr;
+    }
+
+};
+
+#include "GraphDAPSP.hxx"
+} //namespace spring
+
+} //namespace inet
+
+
+
+#endif /* SPRINGNETWORK_H_ */
diff --git a/src/inet/networklayer/spring/base/GraphDAPSP.hxx b/src/inet/networklayer/spring/base/GraphDAPSP.hxx
new file mode 100644
index 000000000..1f24f56d6
--- /dev/null
+++ b/src/inet/networklayer/spring/base/GraphDAPSP.hxx
@@ -0,0 +1,84 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+
+template <bool useDisabled>
+DSSSPTree<useDisabled,false>& DAPSPGraph<useDisabled>::getShortestPathTree(FlowGraphBase::Node * srcNode) {
+    return *dsssp[srcNode->getIndex()].get();
+}
+
+//const std::vector<FlowGraph::LinkIn *>& DAPSPGraph::getShortestPaths(FlowGraph::Node * srcNode){
+//    return dsssp[srcNode->getIndex()]->linkFromParent;
+//}
+
+template <bool useDisabled>
+void DAPSPGraph<useDisabled>::updateUtilizationsInParent(const std::vector<std::vector<double>> &trafficMatrices) {
+    parentGraph->resetLinkUtilization();
+    //addTrafficToParentStaticSPF(trafficMatrices);
+    for (unsigned int i = 0; i < this->parentGraph->nodes.size(); i++) {
+        dsssp[i]->addTrafficToParentStaticSPF(trafficMatrices[i], -1);
+    }
+}
+
+//void DAPSPGraph::addTrafficToParentStaticSPF(const std::vector<std::vector<double>> &trafficMatrices) {
+//    for (unsigned int i = 0; i < parentGraph->nodes.size(); i++) {
+//        dsssp[i]->addTrafficToParentStaticSPF(trafficMatrices[i]);
+//    }
+//}
+
+template <bool useDisabled>
+void DAPSPGraph<useDisabled>::initShortestPaths() {
+    dsssp.clear();
+    for (int i = 0; i < parentGraph->getNumNodes(); i++) {
+        auto * node = static_cast<FlowGraphBase::Node *>( parentGraph->getNode(i));
+        dsssp.emplace_back(new DSSSPTree<useDisabled, false>(parentGraph, node));
+    }
+}
+
+template <bool useDisabled>
+void DAPSPGraph<useDisabled>::shutdownLink(FlowGraphBase::Link * link) {
+    int srcIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+    int dstIdx = static_cast<FlowGraphBase::Node*>(link->getDestNode())->getIndex();
+
+    link->disable();
+
+    for (unsigned int i = 0; i < dsssp.size(); i++) {
+        dsssp[i]->restoreAfterLinkDeletion(srcIdx,dstIdx);
+    }
+
+}
+
+template <bool useDisabled>
+void DAPSPGraph<useDisabled>::turnonLink(FlowGraphBase::Link * link){
+    link->enable();
+
+    for (unsigned int i = 0; i < dsssp.size(); i++) {
+        dsssp[i]->restoreAfterLinkAddition(link);
+    }
+}
+/*
+template <bool useDisabled>
+std::ostream& operator<<(std::ostream& ostr,
+                                const DAPSPGraph<useDisabled>& e){
+    ostr << "Graph nodes: [";
+    for (int i = 0; i < e.parentGraph->getNumNodes(); i++) {
+        ostr << i << ":" << e.parentGraph->getNode(i) << ", ";
+    }
+    ostr << "]" << std::endl;
+    for (int i = 0; i < e.parentGraph->getNumNodes(); i++) {
+        ostr << "   " << i << ":" << *e.dsssp[i] << std::endl;
+    }
+    return ostr;
+}*/
diff --git a/src/inet/networklayer/spring/base/GraphDSSSPTree.cc b/src/inet/networklayer/spring/base/GraphDSSSPTree.cc
new file mode 100644
index 000000000..688570039
--- /dev/null
+++ b/src/inet/networklayer/spring/base/GraphDSSSPTree.cc
@@ -0,0 +1 @@
+#include "inet/networklayer/spring/base/GraphDSSSPTree.h"
diff --git a/src/inet/networklayer/spring/base/GraphDSSSPTree.h b/src/inet/networklayer/spring/base/GraphDSSSPTree.h
new file mode 100644
index 000000000..69e3b5e05
--- /dev/null
+++ b/src/inet/networklayer/spring/base/GraphDSSSPTree.h
@@ -0,0 +1,250 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef GRAPH_DYNAMIC_SSSP_H_
+#define GRAPH_DYNAMIC_SSSP_H_
+
+#include <map>
+#include <limits>
+#include <set>
+#include <algorithm>
+#include <random>
+
+#include "inet/networklayer/spring/base/FlowGraph.h"
+
+namespace inet {
+
+namespace spring {
+
+/*
+ * DSSSP = dynamic single source shortest path Tree
+ *
+ * Spanning tree (shortest path  tree) over the source graph.
+ * Maintains the shortest path tree on edge addition and
+ * deletion in the source graph.
+ *
+ * The edge addition and deletion must be informed via
+ * the addLinkDyamic and deleteLinkDynamic methods.
+ * However, the deletion and addition must be performed
+ * in the initial graph prior to calling the methods
+ *
+ * Inspired from the work of Stefano Emiliozzi,
+ * but is completely rewritten
+ */
+
+template <bool useDisabled, bool ecmpAware>
+class DSSSPTree: public FlowGraph<useDisabled,ecmpAware>
+{
+    friend class DAPSPNetwork;
+protected:
+    int sourceNodeIndex;
+    FlowGraphBase * sourceGraph;
+
+    //std::vector<std::vector<bool> > containedLinks;
+public:
+    typedef typename FlowGraph<useDisabled,ecmpAware>::Node  node_type;
+    typedef typename FlowGraph<useDisabled,ecmpAware>::Link  link_type;
+
+    DSSSPTree(FlowGraphBase * _sourceGraph, FlowGraphBase::Node * _sourceNode);
+
+    bool hasLink(int srcNodeIdx, int dstNodeIdx) const;
+    void restoreAfterLinkDeletion(int srcNodeIdx, int dstNodeIdx);
+    void restoreAfterLinkAddition(FlowGraphBase::Link * linkSrcGraph);
+    void restoreAfterWeightIncrease(FlowGraphBase::Link * linkSrcGraph);
+    void restoreAfterWeightDecrease(FlowGraphBase::Link * linkSrcGraph);
+    //void restoreAfterWeightUpdate(Link * linkSrcGraph);
+
+    void addTrafficToParentStaticSPF(const std::vector<double> &_traffic, int onlyForDst);
+    void addTrafficToParentDynamicAll(const std::vector<double> &_traffic);
+    void addTrafficToParentDynamicAll2(const std::vector<double> &_traffic);
+    void addTrafficToParentDynamicFlow(int dstNodeIdx, double flowValue);
+
+    //void rebuildSPFAndAddTrafficToParentCoolDynamic(
+    //        const std::vector<double> &_traffic,
+    //        std::map<int, CostTraffic>& usedLinksToDst,
+    //        int onlyForDst);
+
+    void buildDagAndAddTraffic(
+            const std::vector<double> &_traffic,
+            std::map<int, CostTraffic>& usedLinksToDst,
+            int onlyForDst);
+
+    void longestDistances(std::vector<int>& distaces);
+
+    friend std::ostream& operator<<(std::ostream& ostr, const DSSSPTree& e){
+        ostr << "DSSSP Graph: [";
+        for (int i = 0; i < (int)e.nodes.size(); i++) {
+            auto * node = static_cast<FlowGraphBase::Node *>( e.nodes[i]);
+            for (int j = 0; j < node->getNumOutLinks(); j++) {
+                auto* link = static_cast<FlowGraphBase::Link*>( e.nodes[i]->getLinkOut(j));
+                EV << "[" << *link <<  "]";
+            }
+            if(! node->getNumOutLinks()){
+                EV << "[" <<  *node << "]";
+                continue;
+            }
+        }
+        ostr << "]";
+        return ostr;
+    }
+
+public:
+    [[deprecated("Must be private")]]
+    void rebuildSPF();
+private:
+    void topologicalSort(std::vector<int>& sortedNodes);
+    void invalidateSubtree(int dstIdx);
+    void restoreTree();
+    void restoreTreeViaLinksFromParents();
+};
+
+#include "GraphDSSSPTree.hxx"
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::topologicalSort(std::vector<int>& sortedNodes){
+    int numNodes = (int) this->nodes.size();
+
+    //this->pqSlots.assign(numNodes, -1);
+    struct InCost {
+    public:
+        int idx;
+        int inDegree;
+        bool operator<(const InCost &r)const{ return inDegree < r.inDegree ; }
+    };
+    auto pq = PriorityQueue<InCost>();
+    sortedNodes = std::vector<int>(numNodes);
+    std::vector<int> idxInSortedNodes(numNodes,-1);
+
+    this->pqSlots[sourceNodeIndex]=pq.push( {sourceNodeIndex, 0 });
+    int iterations=0;
+    int nextEmpty=0;
+
+    while(true){
+        if(pq.top().inDegree > 0){
+            throw cRuntimeError("loop detected");
+        }
+
+        int nodeIdx = pq.top().idx;
+        sortedNodes[nextEmpty] = nodeIdx;
+        idxInSortedNodes[nodeIdx] = nextEmpty;
+        nextEmpty++;
+
+        pq.pop();
+        this->pqSlots[nodeIdx] = -1;
+
+        auto* node = static_cast<FlowGraphBase::Node *>(this->nodes[nodeIdx]);
+        for(int i=0; i<node->getNumOutLinks(); i++ ) {
+            int adjIdx = static_cast<FlowGraphBase::Node *>(node->getLinkOut(i)->getDestNode())->getIndex();
+            if(this->pqSlots[adjIdx] <0){
+                this->pqSlots[adjIdx]=pq.push({adjIdx, this->nodes[adjIdx]->getNumInLinks()});
+            }
+
+            InCost &cost = pq.getElement(this->pqSlots[adjIdx]);
+            cost.inDegree --;
+            pq.priorityDecreased(this->pqSlots[adjIdx]);
+        }
+        if(nextEmpty == numNodes){
+            break;
+        }
+
+        if(++iterations > numNodes){
+            throw cRuntimeError("Unexpected number of itearations");
+        }
+    }
+
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::longestDistances(std::vector<int>& pathLen){
+    int numNodes = (int) this->nodes.size();
+
+    std::vector<int> sortedNodes;
+    topologicalSort(sortedNodes);
+
+    pathLen=std::vector<int>(numNodes,0);
+    for(int i=0; i<numNodes; i++){
+        int nodeIdx = sortedNodes[i];
+
+        auto * node = static_cast<FlowGraphBase::Node *>(this->nodes[nodeIdx]);
+        for(int j=0; j<node->getNumInLinks(); j++ ) {
+            int adjIdx = static_cast<FlowGraphBase::Node *>(node->getLinkIn(j)->getSrcNode())->getIndex();
+            //pathLen[nodeIdx] = std::max(pathLen[nodeIdx], pathLen[adjIdx] + 1);
+            pathLen[nodeIdx] = (j*pathLen[nodeIdx] + (pathLen[adjIdx] + 1))/(j+1);
+        }
+    }
+}
+
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::buildDagAndAddTraffic(
+        const std::vector<double> &_traffic,
+        std::map<int, CostTraffic>& usedLinksToDst,
+        int onlyForDst){
+    unsigned int numNodes = (int) this->nodes.size();
+
+    this->linkFromParent.assign(numNodes, nullptr);
+    for(auto& outboundLink: usedLinksToDst){
+        auto *link = sourceGraph->links[outboundLink.first];
+        unsigned int dstIdx = static_cast<FlowGraphBase::Node*>(link->getDestNode())->getIndex();
+        unsigned int srcIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+        this->linkFromParent.addLink(dstIdx, link);
+    }
+    restoreTreeViaLinksFromParents();
+
+    std::vector<int> sortedNodes;
+    topologicalSort(sortedNodes);
+
+    for(size_t nodeIdx=0;nodeIdx<numNodes;nodeIdx++){
+        double totalTraf = 0;
+        for (size_t j = 0; j < this->linkFromParent.getNumLinks(nodeIdx); j++) {
+            auto* link = static_cast<FlowGraphBase::Link*>(this->linkFromParent.getAllLinks(nodeIdx)[j]);
+            totalTraf += usedLinksToDst[link->getIndex()].traf;
+        }
+
+        for (size_t j = 0; j < this->linkFromParent.getNumLinks(nodeIdx); j++) {
+            auto* link =  static_cast<FlowGraphBase::Link*>(this->linkFromParent.getAllLinks(nodeIdx)[j]);
+            ASSERT(totalTraf>0);
+            usedLinksToDst[link->getIndex()].freq = usedLinksToDst[link->getIndex()].traf/totalTraf;
+        }
+    }
+
+    std::vector<double> delta;
+    if(onlyForDst!=-1){
+        delta.resize(numNodes);
+        delta[onlyForDst] = _traffic[onlyForDst];
+    } else {
+        delta = _traffic;
+    }
+    delta[sourceNodeIndex]=0;
+
+    for(size_t i=numNodes-1;i>0;i--){
+        unsigned int nodeIdx = sortedNodes[i];
+
+        for (size_t j = 0; j < this->linkFromParent.getNumLinks(nodeIdx); j++) {
+            auto * link =  static_cast<FlowGraphBase::Link*>(this->linkFromParent.getAllLinks(nodeIdx)[j]);
+            int parentIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+
+            double deltaIncrease = delta[nodeIdx] * usedLinksToDst[link->getIndex()].freq;// / totalFreq;
+            link->increaseBpsBy(deltaIncrease);
+            delta[parentIdx]+=deltaIncrease;
+        }
+    }
+}
+
+} //namespace spring
+} //namespace inet
+
+
+#endif /* GRAPH_DYNAMIC_SSSP_H_ */
diff --git a/src/inet/networklayer/spring/base/GraphDSSSPTree.hxx b/src/inet/networklayer/spring/base/GraphDSSSPTree.hxx
new file mode 100644
index 000000000..45d418490
--- /dev/null
+++ b/src/inet/networklayer/spring/base/GraphDSSSPTree.hxx
@@ -0,0 +1,751 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+
+template <bool useDisabled, bool ecmpAware>
+DSSSPTree<useDisabled,ecmpAware>::DSSSPTree(
+        FlowGraphBase * _sourceGraph, FlowGraphBase::Node * _sourceNode){
+
+    sourceGraph = _sourceGraph;
+    int nrNodes = sourceGraph->getNumNodes() ;
+    this->nodes.resize((unsigned long) nrNodes);
+    for (unsigned int i = 0; i < this->nodes.size(); i++) {
+        FlowGraphBase::Node * node = (FlowGraphBase::Node *) this->createNode();
+        node->setIndex(i);
+        this->nodes[i] = node;
+    }
+
+    //containedLinks.assign(nrNodes, std::vector<bool>(nrNodes, false));
+
+    sourceNodeIndex = _sourceNode->getIndex();
+    rebuildSPF();
+
+    ASSERT(this->testIsConnectedFrom(sourceNodeIndex));
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::rebuildSPF() {
+    this->distances.assign(this->nodes.size(), INFINITY);
+    this->linkFromParent.assign(this->nodes.size(), NULL);
+    this->pqSlots.assign(this->nodes.size(), -1);
+
+    this->sourceGraph->template dijkstra<useDisabled,ecmpAware>(
+            this->sourceNodeIndex,
+            this->distances,
+            this->linkFromParent,
+            this->pq,
+            this->pqSlots);
+
+    restoreTreeViaLinksFromParents();
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::restoreTreeViaLinksFromParents() {
+    //for each node:
+    //delete the links between its parent and the node
+    //and add the new ones; using information from "linkFromParent"
+    for (unsigned int i = 0; i < this->nodes.size(); i++) {
+        unsigned int nodeIdx = i;
+
+        int numInLinks = this->nodes[nodeIdx]->getNumInLinks();
+        for( int j=numInLinks-1; j>=0;j-- ){
+            Topology::Link * linkToDelete = this->nodes[nodeIdx]->getLinkIn(j);
+            this->deleteLink(linkToDelete);
+        }
+
+        //skip the root of the tree
+        if (this->linkFromParent[nodeIdx] == nullptr) {
+            ASSERT(nodeIdx == sourceNodeIndex);
+            continue;
+        }
+
+        for(unsigned int j=0; j<this->linkFromParent.getAllLinks(nodeIdx).size();j++ ){
+            int parentIdx = static_cast<FlowGraphBase::Node*>(this->linkFromParent.getAllLinks(nodeIdx)[j]->getSrcNode())->getIndex();
+            this->addLink(this->createLink(), this->nodes[parentIdx], this->nodes[nodeIdx]);
+        }
+        //not the root of the tree
+    }
+}
+
+
+/*
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::rebuildSPFAndAddTrafficToParentCoolDynamic(
+        const std::vector<double> &_traffic,
+        std::map<int, CostTraffic>& usedLinksToDst,
+        int onlyForDst){
+    unsigned int numNodes = (int) this->nodes.size();
+    this->distances.assign(numNodes, INFINITY);
+    this->linkFromParent.assign(numNodes, nullptr);
+    this->pqSlots.assign(numNodes, -1);
+
+
+    struct OutboundLink {
+        int linkIdx;
+        CostTraffic metrics;
+    };
+    std::vector<OutboundLink> lDescr;
+    std::vector<std::vector<int> > outboundLinks(numNodes);
+    std::vector<std::vector<int> > inboundLinks(numNodes);
+    std::vector<OutboundLink> allLinks;
+    for (auto &outboundLink : usedLinksToDst) {
+        int linkIdx = outboundLink.first;
+        FlowGraphBase::Link *link = sourceGraph->links[linkIdx];
+        unsigned int dstIdx = static_cast<FlowGraphBase::Node*>(link->getDestNode())->getIndex();
+        unsigned int srcIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+
+        outboundLinks[srcIdx].push_back(lDescr.size());
+        inboundLinks[dstIdx].push_back(lDescr.size());
+        lDescr.push_back({linkIdx, outboundLink.second});
+        //allLinks.emplace_back(linkIdx, outboundLink.second);
+    }
+
+    struct InCost {
+    public:
+        int idx;
+        int inDegree;
+        CostTraffic metrics ;
+        //InCost(int idx, int deg, double freq): inDegree(deg), inMaxFreq(freq){}
+        bool operator<(const InCost &r)const{
+            return (inDegree < r.inDegree) || (inDegree == r.inDegree && metrics.traf > r.metrics.traf);
+            if(inDegree == 0 || r.inDegree == 0){
+                return (inDegree < r.inDegree || metrics.traf > r.metrics.traf);
+            }
+            return metrics.traf > r.metrics.traf;//|| inDegree < r.inDegree;
+        }
+    };
+    auto pq = PriorityQueue<InCost>();
+    std::vector<int> sortedNodes(numNodes);
+    std::vector<int> idxInSortedNodes(numNodes,-1);
+
+    this->pqSlots[sourceNodeIndex]=pq.push(
+            {this->sourceNodeIndex,
+            (int)inboundLinks[this->sourceNodeIndex].size(),
+            {0,0,0}});
+    int iterations=0;
+    unsigned int nextEmpty=0;
+
+    while(true){
+        //std::cout << "nextEmpty " << nextEmpty << std::endl;
+        int loopDeleteItetation= 0;
+        std::vector<int> visited;
+        if(pq.top().inDegree > 0){
+            throw cRuntimeError("loop detected");
+        }
+
+        int nodeIdx = pq.top().idx;
+        sortedNodes[nextEmpty] = nodeIdx;
+        idxInSortedNodes[nodeIdx] = nextEmpty;
+        nextEmpty++;
+        pq.pop();
+
+        FlowGraphBase::Node * node = static_cast<FlowGraphBase::Node *>(this->nodes[nodeIdx]);
+        for(int lIdx : outboundLinks[nodeIdx] ) {
+            FlowGraphBase::Link * link = static_cast<FlowGraphBase::Link*>(sourceGraph->links[lDescr[lIdx].linkIdx]);
+            int adjIdx = static_cast<FlowGraphBase::Node *>(link->getDestNode())->getIndex();
+
+            if(this->pqSlots[adjIdx] <0){
+                this->pqSlots[adjIdx]=pq.push({adjIdx, (int)inboundLinks[adjIdx].size(), {0,0,0}});
+            }
+            this->linkFromParent.addLink(adjIdx, link);
+
+            InCost &cost = pq.getElement(this->pqSlots[adjIdx]);
+            cost.inDegree --;
+            cost.metrics.traf += lDescr[lIdx].metrics.traf;
+            pq.priorityDecreased(this->pqSlots[adjIdx]);
+        }
+        if(nextEmpty == numNodes){
+            break;
+        }
+
+        if(++iterations > numNodes){
+            throw cRuntimeError("Unexpected number of itearations");
+        }
+    }
+    restoreTreeViaLinksFromParents();
+
+    for(size_t nodeIdx=0;nodeIdx<numNodes;nodeIdx++){
+        //if(nodeIdx == sourceNodeIndex) continue;
+        //double totalFreq = 0;
+        double totalTraf = 0;
+        for (size_t j = 0; j < this->linkFromParent.getNumLinks(nodeIdx); j++) {
+            auto* link = static_cast<FlowGraphBase::Link*>(this->linkFromParent.getAllLinks(nodeIdx)[j]);
+            //totalFreq += usedLinksToDst[link->getIndex()].freq;
+            totalTraf += usedLinksToDst[link->getIndex()].traf;
+        }
+
+        for (size_t j = 0; j < this->linkFromParent.getNumLinks(nodeIdx); j++) {
+            auto* link =  static_cast<FlowGraphBase::Link*>(this->linkFromParent.getAllLinks(nodeIdx)[j]);
+            ASSERT(totalTraf>0);
+            usedLinksToDst[link->getIndex()].freq = usedLinksToDst[link->getIndex()].traf/totalTraf;
+            //usedLinksToDst[link->getIndex()].freq = usedLinksToDst[link->getIndex()].freq / totalFreq;
+        }
+    }
+
+
+
+
+
+    std::vector<double> delta;
+    if(onlyForDst!=-1){
+        delta.resize(numNodes);
+        delta[onlyForDst] = _traffic[onlyForDst];
+    } else {
+        delta = _traffic;
+    }
+    delta[sourceNodeIndex]=0;
+
+    //std::cout << "Frequencies : ";
+    for(size_t i=numNodes-1;i>0;i--){
+        unsigned int nodeIdx = sortedNodes[i];
+
+        //double totalFreq = 0;
+        //for (size_t j = 0; j < linkFromParent.getNumLinks(nodeIdx); j++) {
+        //    Link * link = static_cast<Link*>(linkFromParent.getAllLinks(nodeIdx)[j]);
+        //    totalFreq += usedLinksToDst[link->getIndex()];
+        //}
+        //std::cout << totalFreq << " ";
+
+        for (size_t j = 0; j < this->linkFromParent.getNumLinks(nodeIdx); j++) {
+            auto * link =  static_cast<FlowGraphBase::Link*>(this->linkFromParent.getAllLinks(nodeIdx)[j]);
+            int parentIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+
+            double deltaIncrease = delta[nodeIdx] * usedLinksToDst[link->getIndex()].freq;// / totalFreq;
+            link->increaseBpsBy(deltaIncrease);
+            delta[parentIdx]+=deltaIncrease;
+        }
+
+    }
+}
+*/
+
+/*
+template <bool useDisabled, bool ecmpAware>
+std::ostream& operator<<(std::ostream& ostr, const DSSSPTree<useDisabled,ecmpAware>& e) {
+    ostr << "DSSSP Graph: [";
+    for (int i = 0; i < (int)e.nodes.size(); i++) {
+        auto * node = static_cast<FlowGraphBase::Node *>( e.nodes[i]);
+        for (int j = 0; j < node->getNumOutLinks(); j++) {
+            auto* link = static_cast<FlowGraphBase::Link*>( e.nodes[i]->getLinkOut(j));
+            EV << "[" << *link <<  "]";
+        }
+        if(! node->getNumOutLinks()){
+            EV << "[" <<  *node << "]";
+            continue;
+        }
+    }
+    ostr << "]";
+    return ostr;
+}
+*/
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::restoreAfterWeightIncrease(
+        FlowGraphBase::Link * linkSrcGraph) {
+    int srcNodeIdx = static_cast<FlowGraphBase::Node*>(linkSrcGraph->getSrcNode())->getIndex();
+    int dstNodeIdx = static_cast<FlowGraphBase::Node*>(linkSrcGraph->getDestNode())->getIndex();
+
+    if (!hasLink(srcNodeIdx, dstNodeIdx)) { //directed tree -> max 1 inbound link per node
+        return;
+    }
+    //std::cout << linkSrcGraph->getWeight() << std::endl;
+    invalidateSubtree(dstNodeIdx);
+    restoreTree();
+}
+
+template <bool useDisabled, bool ecmpAware>
+bool DSSSPTree<useDisabled,ecmpAware>::hasLink(int srcNodeIdx, int dstNodeIdx) const {
+    return this->linkFromParent[dstNodeIdx] &&
+        srcNodeIdx == static_cast<FlowGraphBase::Node*>(
+                this->linkFromParent[dstNodeIdx]->getSrcNode())->getIndex();
+    //Node * dstNode = static_cast<Node*>(nodes[dstNodeIdx]);
+    //ASSERT(dstNode->getNumInLinks() <=1 ); //tree : max one incident link
+    //if(dstNode->getNumInLinks() == 1 ) {//not the root node
+    //    LinkIn * link = static_cast<LinkIn*>(dstNode->getLinkIn(0));
+    //    return srcNodeIdx == static_cast<Node*>(link->getRemoteNode())->getIndex();
+    //}
+    //return false;
+}
+
+//pre-requisites : the corresponding link EXISTS in the tree
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::restoreAfterWeightDecrease(FlowGraphBase::Link * linkSrcGraph) {
+    int srcNodeIdx = static_cast<FlowGraphBase::Node*>(linkSrcGraph->getSrcNode())->getIndex();
+    int dstNodeIdx = static_cast<FlowGraphBase::Node*>(linkSrcGraph->getDestNode())->getIndex();
+
+    double weight = linkSrcGraph->getWeight();
+    bool distanceDecreased = this->distances[dstNodeIdx] > this->distances[srcNodeIdx] + weight;
+    if ( !distanceDecreased ) {
+        return;
+    }
+
+    this->distances[dstNodeIdx] = this->distances[srcNodeIdx] + weight;
+    this->linkFromParent[dstNodeIdx] = linkSrcGraph;
+
+    this->pq.push(dstNodeIdx);
+    restoreTree();
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::restoreAfterLinkDeletion(int srcIdx, int dstIdx) {
+    FlowGraphBase::Link * linkInTree = NULL;
+    //the corresponding link is present in the Shortest Path tree
+    if (hasLink(srcIdx, dstIdx)) { //directed tree -> max 1 inbound link per node
+        linkInTree = static_cast<FlowGraphBase::Link*> (this->nodes[dstIdx]->getLinkIn(0));
+    }
+
+    if (!linkInTree) {
+        //the link not in the SP tree, nothing to do
+        return;
+    }
+
+    restoreAfterWeightIncrease(linkInTree);
+}
+
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::restoreAfterLinkAddition(FlowGraphBase::Link * linkSrcGraph) {
+    restoreAfterWeightDecrease(linkSrcGraph);
+}
+
+
+//Invalidate all the nodes in the subtree rooted at the given node.
+//Schedule all those nodes for recomputation of Dijkstra.
+//
+//The procedure will normally be followed by a call to restoreTree().
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::invalidateSubtree(int rootIdx) {
+    //find and invalidate the nodes whose distance from the SP root is affected
+    std::vector<bool> valid(this->nodes.size(), true);
+    std::stack<int> stack;
+
+    unsigned int loopCounter=0;
+    stack.push(rootIdx);
+    while (!stack.empty()) {
+        int nodeIdx = stack.top();
+        auto * node = static_cast<FlowGraphBase::Node*> (this->nodes[nodeIdx]);
+        stack.pop();
+
+        valid[nodeIdx] = false;
+        for (int i = 0; i < node->getNumOutLinks(); i++) {
+            int adjNodeIdx =
+                    static_cast<FlowGraphBase::Node*>(node->getLinkOut(i)->getDestNode())->getIndex();
+            stack.push(adjNodeIdx);
+        }
+
+        if(loopCounter++ > this->nodes.size()){
+            throw cRuntimeError("Loop Detected");
+        }
+
+    }
+
+    //find the invalid nodes which can be directly attached to a
+    //valid node and put them into the priority queue
+    stack.push(rootIdx);
+    while (!stack.empty()) {
+        int nodeIdx = stack.top();
+        stack.pop();
+
+        auto * nodeInSrcGraph = static_cast<FlowGraphBase::Node*>(
+                this->sourceGraph->getNode(nodeIdx));
+
+        //Find the best valid parent for the node in the original graph.
+        //Such parent may not exist.
+        double minDist = INFINITY;
+        FlowGraphBase::Link * minLink;
+        bool found = false;
+        for (int i = 0; i < nodeInSrcGraph->getNumInLinks(); i++) {
+            if (!useDisabled && !nodeInSrcGraph->getLinkIn(i)->isEnabled()) {
+                continue;
+            }
+
+            int linkSrcIdx = static_cast<FlowGraphBase::Node*>(nodeInSrcGraph->getLinkIn(i)->getSrcNode())->getIndex();
+            double linkWeight = static_cast<FlowGraphBase::Link*>(nodeInSrcGraph->getLinkIn(i))->getWeight();
+            if(linkWeight <= 0.0){
+                throw cRuntimeError("link weight not positive");
+            }
+
+            if (valid[linkSrcIdx]
+                    && this->distances[linkSrcIdx] + linkWeight < minDist) {
+                minDist = this->distances[linkSrcIdx] + linkWeight;
+                minLink = static_cast<FlowGraphBase::Link*>(nodeInSrcGraph->getLinkIn(i));
+                found = true;
+            }
+        }
+        if (found) {
+            this->linkFromParent[nodeIdx] = minLink;
+            this->distances[nodeIdx] = minDist;
+            this->pqSlots[nodeIdx] = this->pq.push(nodeIdx);
+        } else {
+            this->distances[nodeIdx] = INFINITY;
+        }
+
+        for (int i = 0; i < this->nodes[nodeIdx]->getNumOutLinks(); i++) {
+            int adjNodeIdx =
+                    static_cast<FlowGraphBase::Node*>(this->nodes[nodeIdx]->getLinkOut(i)->getDestNode())->getIndex();
+
+            stack.push(adjNodeIdx);
+        }
+    }
+}
+
+
+//Partial Dijkstra to reconstruct the SP tree.
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::restoreTree() {
+    while (!this->pq.empty()) {
+        int nodeIdx = this->pq.top();
+        this->pq.pop();
+        this->pqSlots[nodeIdx] = -1;
+
+        ASSERT(this->nodes[nodeIdx]->getNumInLinks()==1);
+        //delete the old link between parent and the node
+        Topology::Link * linkToDelete = this->nodes[nodeIdx]->getLinkIn(0);
+        //int oldParentIdx = ((Node *)nodes[nodeIdx]->getLinkIn(0)->getRemoteNode())->getIndex();
+        //containedLinks[oldParentIdx][nodeIdx] = false;
+        this->deleteLink(linkToDelete);
+
+        //add the link between the new parent and the node
+        int parentIdx = static_cast<FlowGraphBase::Node*>(this->linkFromParent[nodeIdx]->getSrcNode())->getIndex();
+        this->addLink(this->createLink(), this->nodes[parentIdx], this->nodes[nodeIdx]);
+        //containedLinks[parentIdx][nodeIdx] = true;
+
+        auto* node = static_cast<FlowGraphBase::Node*>(this->sourceGraph->getNode(nodeIdx));
+        this->sourceGraph->template dijkstraNodeRelaxation<useDisabled,ecmpAware>(
+                node,
+                this->distances,
+                this->linkFromParent,
+                this->pq,
+                this->pqSlots);
+    }
+
+    ASSERT(this->testIsConnectedFrom(sourceNodeIndex));
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::addTrafficToParentDynamicFlow(int dstNodeIdx, double flowValue){
+    rebuildSPF();
+
+    int nodeIdx = dstNodeIdx;
+    while (this->linkFromParent[nodeIdx]){
+        auto* link = static_cast<FlowGraphBase::Link*>( this->linkFromParent[nodeIdx]);
+        link->setBps(link->getBps() + flowValue);
+        nodeIdx = static_cast<FlowGraphBase::Node*>(this->linkFromParent[nodeIdx]->getSrcNode())->getIndex();
+    }
+}
+
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::addTrafficToParentDynamicAll(const std::vector<double> &_traffic){
+    struct NodeCell {
+        int idxInGraph;
+        int parentIdxInVector;
+        double cost;
+        FlowGraphBase::Link *linkFromParent;
+        double availableBps;
+
+        NodeCell():idxInGraph(-1),parentIdxInVector(-1),cost(-1),linkFromParent(NULL), availableBps(0){}
+        NodeCell(int grIdx, int pIdx, double _cost, FlowGraphBase::Link * l, double _bps):idxInGraph(grIdx),parentIdxInVector(pIdx),cost(_cost),linkFromParent(l), availableBps(_bps){}
+    };
+
+    unsigned long numNodes = this->sourceGraph->nodes.size();
+
+    std::vector<NodeCell> costs(numNodes);
+    std::vector<bool> visited(numNodes, false);
+    std::vector<int> indexInVector(numNodes, -1);
+
+    visited[sourceNodeIndex] = true;
+    costs[0]=NodeCell(sourceNodeIndex, -1, 0.0, NULL, std::numeric_limits<double>().max());
+    unsigned int curVecIdx=0;
+    unsigned int nextEmpty=1;
+
+    while (curVecIdx < numNodes) {
+        int nodeIdx = costs[curVecIdx].idxInGraph;
+        auto * node = static_cast<FlowGraphBase::Node*> (this->sourceGraph->nodes[nodeIdx]);
+        indexInVector[nodeIdx] = curVecIdx;
+        //simulate routing the flow (to change the link cost)
+        for (int j = curVecIdx; j > 0;) {
+            int parentIdxInVect = costs[j].parentIdxInVector;
+            costs[j].linkFromParent->increaseBpsBy( _traffic[nodeIdx]);
+            j = parentIdxInVect;
+        }
+
+        //update the costs in our temp data structure
+        for (unsigned int j = 1; j <= curVecIdx; j++) {
+            int parentIdxInVect = costs[j].parentIdxInVector;
+            double linkWeight = costs[j].linkFromParent->getWeight();
+            ASSERT(linkWeight > 0.0);
+            costs[j].cost = costs[parentIdxInVect].cost + linkWeight;
+            costs[j].availableBps = std::min(costs[parentIdxInVect].availableBps,
+                   costs[j].linkFromParent->getResidualBps() ) ;
+        }
+        //rebuild spt
+        if(curVecIdx>0){
+        //if(costs[curVecIdx].linkFromParent){
+            Topology::Link * linkToDelete = this->nodes[nodeIdx]->getLinkIn(0);
+            this->deleteLink(linkToDelete);
+            int parentIdx =  costs[costs[curVecIdx].parentIdxInVector].idxInGraph;
+            this->addLink(this->createLink(), this->nodes[parentIdx], this->nodes[nodeIdx]);
+        //}
+        }
+
+        //look if there are non-visited neighbors
+        for (int j = 0; j < node->getNumOutLinks(); j++) {
+            if ( node->getLinkOut(j)->isEnabled() || useDisabled) {
+                auto * link = static_cast<FlowGraphBase::Link*>(node->getLinkOut(j));
+                int adjIdx =  static_cast<FlowGraphBase::Node*>(node->getLinkOut(j)->getDestNode())->getIndex();
+
+                if (!visited[adjIdx]) {
+                    costs[nextEmpty++] = NodeCell(adjIdx,
+                            curVecIdx,
+                            costs[curVecIdx].cost + link->getWeight(),
+                            link,
+                            std::min(costs[curVecIdx].availableBps, link->getResidualBps() ) );
+                    visited[adjIdx] = true;
+                }
+            }
+        }
+
+        int nextBest =-1;
+        double bestCost = std::numeric_limits<double>().max();
+        for (unsigned int j = curVecIdx + 1; j < nextEmpty; j++) {
+            int tmpNodeIdx = costs[j].idxInGraph;
+            auto * tmpNode = static_cast<FlowGraphBase::Node *>( sourceGraph->nodes[tmpNodeIdx]);
+
+            for (int k = 0; k < tmpNode->getNumInLinks(); k++) {
+                if (!tmpNode->getLinkIn(k)->isEnabled() && !useDisabled ) {
+                    continue;
+                }
+                auto * inLink = static_cast<FlowGraphBase::Link*>(tmpNode->getLinkIn(k));
+                int adjIdx = static_cast<FlowGraphBase::Node*>(inLink->getSrcNode())->getIndex();
+                if (indexInVector[adjIdx] == -1) {
+                    continue;
+                }
+                int adjIdxInVector = indexInVector[adjIdx];
+                ASSERT(adjIdxInVector>=0);
+
+
+                double linkWeight = inLink->getWeight();
+                ASSERT(linkWeight > 0.0);
+
+                double oldCost = costs[j].cost;
+                double newCost = costs[adjIdxInVector].cost + linkWeight;
+                if (newCost < oldCost) {
+                    costs[j].linkFromParent = inLink;
+                    costs[j].parentIdxInVector = adjIdxInVector;
+                    costs[j].cost = newCost;
+                    costs[j].availableBps = std::min(costs[adjIdxInVector].availableBps, inLink->getResidualBps());
+
+                }
+                if( std::min(oldCost, newCost) < bestCost ){
+                    bestCost = std::min(oldCost, newCost) ;
+                    nextBest = j;
+
+                    if(std::min(costs[adjIdxInVector].availableBps, inLink->getResidualBps()) < _traffic[tmpNodeIdx]) {
+                        std::cout << costs[adjIdxInVector].availableBps <<   " "<< inLink->getResidualBps() << std::endl;
+                        //continue;
+                    }
+                }
+            }
+        }
+
+        ASSERT(bestCost < std::numeric_limits<double>().max() || curVecIdx==numNodes-1);
+        //no available bandwidth within used links
+        if(curVecIdx != numNodes-1) {
+            std::swap(costs[nextBest], costs[curVecIdx + 1]);
+        }
+        //NodeCell tmp = costs[nextBest];
+        //costs[nextBest] =costs[curVecIdx + 1] ;
+        //costs[curVecIdx + 1] = tmp;
+
+
+        curVecIdx++;
+    }
+
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::addTrafficToParentDynamicAll2(const std::vector<double> &_traffic){
+
+    throw cRuntimeError("Not finished");
+    struct NodeCell {
+        int idxInGraph;
+        int parentIdxInVector;
+        double cost;
+        FlowGraphBase::Link *linkFromParent;
+        double availableBps;
+
+        NodeCell():idxInGraph(-1),parentIdxInVector(-1),cost(-1),linkFromParent(NULL), availableBps(0){}
+        NodeCell(int grIdx, int pIdx, double _cost, FlowGraphBase::Link * l, double _bps):idxInGraph(grIdx),parentIdxInVector(pIdx),cost(_cost),linkFromParent(l), availableBps(_bps){}
+    };
+
+    unsigned long numNodes = sourceGraph->nodes.size();
+
+    std::vector<NodeCell> costs(numNodes);
+    std::vector<bool> visited(numNodes, false);
+    std::vector<int> indexInVector(numNodes, -1);
+
+    visited[sourceNodeIndex] = true;
+    costs[0]=NodeCell(sourceNodeIndex, -1, 0.0, NULL, std::numeric_limits<double>().max());
+    unsigned int curVecIdx=0;
+    unsigned int nextEmpty=1;
+
+    while (curVecIdx < numNodes) {
+        int nodeIdx = costs[curVecIdx].idxInGraph;
+        auto* node = static_cast<FlowGraphBase::Node *>(this->sourceGraph->nodes[nodeIdx]);
+        indexInVector[nodeIdx] = curVecIdx;
+        //simulate routing the flow (to change the link cost)
+        for (int j = curVecIdx; j > 0;) {
+            int parentIdxInVect = costs[j].parentIdxInVector;
+            costs[j].linkFromParent->increaseBpsBy( _traffic[nodeIdx]);
+            j = parentIdxInVect;
+        }
+
+
+
+        //update the costs in our temp data structure
+        for (unsigned int j = 1; j <= curVecIdx; j++) {
+            int parentIdxInVect = costs[j].parentIdxInVector;
+            double linkWeight = costs[j].linkFromParent->getWeight();
+            ASSERT(linkWeight > 0.0);
+            costs[j].cost = costs[parentIdxInVect].cost + linkWeight;
+            costs[j].availableBps = std::min(costs[parentIdxInVect].availableBps,
+                   costs[j].linkFromParent->getResidualBps() ) ;
+        }
+        //rebuild spt
+        if(curVecIdx>0){
+        //if(costs[curVecIdx].linkFromParent){
+            Topology::Link * linkToDelete = this->nodes[nodeIdx]->getLinkIn(0);
+            this->deleteLink(linkToDelete);
+            int parentIdx =  costs[costs[curVecIdx].parentIdxInVector].idxInGraph;
+            this->addLink(this->createLink(), this->nodes[parentIdx], this->nodes[nodeIdx]);
+        //}
+        }
+
+        //look if there are non-visited neighbors
+        for (int j = 0; j < node->getNumOutLinks(); j++) {
+            if ( node->getLinkOut(j)->isEnabled() || useDisabled) {
+                auto* link = static_cast<FlowGraphBase::Link*>(node->getLinkOut(j));
+                int adjIdx = static_cast<FlowGraphBase::Node*>(link->getDestNode())->getIndex();
+
+                if (!visited[adjIdx]) {
+                    costs[nextEmpty++] = NodeCell(adjIdx,
+                            curVecIdx,
+                            costs[curVecIdx].cost + link->getWeight(),
+                            link,
+                            std::min(costs[curVecIdx].availableBps, link->getResidualBps() ) );
+                    visited[adjIdx] = true;
+                }
+            }
+        }
+
+        int nextBest =-1;
+        double bestCost = std::numeric_limits<double>().max();
+        for (unsigned int j = curVecIdx + 1; j < nextEmpty; j++) {
+            int tmpNodeIdx = costs[j].idxInGraph;
+            auto * tmpNode = static_cast<FlowGraphBase::Node*>(this->sourceGraph->nodes[tmpNodeIdx]);
+
+            for (int k = 0; k < tmpNode->getNumInLinks(); k++) {
+                if (!tmpNode->getLinkIn(k)->isEnabled() && !useDisabled ) {
+                    continue;
+                }
+                auto *inLink= static_cast<FlowGraphBase::Link*>(tmpNode->getLinkIn(k));
+                int adjIdx =  static_cast<FlowGraphBase::Node*>(inLink->getSrcNode())->getIndex();
+                if (indexInVector[adjIdx] == -1) {
+                    continue;
+                }
+                int adjIdxInVector = indexInVector[adjIdx];
+                ASSERT(adjIdxInVector>=0);
+
+
+                double linkWeight = inLink->getWeight();
+                ASSERT(linkWeight > 0.0);
+
+                double oldCost = costs[j].cost;
+                double newCost = costs[adjIdxInVector].cost + linkWeight;
+                if (newCost < oldCost) {
+                    costs[j].linkFromParent = inLink;
+                    costs[j].parentIdxInVector = adjIdxInVector;
+                    costs[j].cost = newCost;
+                    costs[j].availableBps = std::min(costs[adjIdxInVector].availableBps, inLink->getResidualBps());
+
+                }
+                if( std::min(oldCost, newCost) < bestCost ){
+
+
+                    if(std::min(costs[adjIdxInVector].availableBps, inLink->getResidualBps()) < _traffic[tmpNodeIdx]) {
+                        std::cout << costs[adjIdxInVector].availableBps <<   " "<< inLink->getResidualBps() << std::endl;
+                        //continue;
+                    }
+                    bestCost = std::min(oldCost, newCost) ;
+                    nextBest = j;
+                }
+            }
+        }
+
+        ASSERT(bestCost < std::numeric_limits<double>().max() || curVecIdx==numNodes-1);
+        //no available bandwidth within used links
+        if(curVecIdx != numNodes-1) {
+            std::swap(costs[nextBest], costs[curVecIdx + 1]);
+        }
+        //NodeCell tmp = costs[nextBest];
+        //costs[nextBest] =costs[curVecIdx + 1] ;
+        //costs[curVecIdx + 1] = tmp;
+
+
+        curVecIdx++;
+    }
+
+    //std::cout << std::endl << std::endl;
+
+}
+
+template <bool useDisabled, bool ecmpAware>
+void DSSSPTree<useDisabled,ecmpAware>::addTrafficToParentStaticSPF(const std::vector<double> &_traffic, int onlyForDst){
+    unsigned long numNodes = this->nodes.size();
+    std::vector<int>  sortedNodes(numNodes);
+
+    std::vector<double> delta;
+    if(onlyForDst!=-1){
+        delta.resize(numNodes);
+        delta[onlyForDst] = _traffic[onlyForDst];
+    } else {
+        delta = _traffic;
+    }
+
+    sortedNodes[0]=sourceNodeIndex;
+    delta[sourceNodeIndex]=0;
+    unsigned int nextEmpty=1;
+
+    for(unsigned int i=0; i<numNodes; i++){
+        int nodeIdx = sortedNodes[i];
+        auto *node = static_cast<FlowGraphBase::Node *>(this->nodes[nodeIdx]);
+        int numOutLinks = node->getNumOutLinks();
+        for(int j=0; j<numOutLinks; j++) {
+            int adjIdx = static_cast<FlowGraphBase::Node *>(node->getLinkOut(j)->getDestNode())->getIndex();
+            sortedNodes[nextEmpty++] = adjIdx;
+        }
+    }
+
+
+    for(unsigned int i=numNodes-1;i>0;i--){
+        int nodeIdx = sortedNodes[i];
+
+        auto *link   = static_cast<FlowGraphBase::Link*>(this->linkFromParent[nodeIdx]);
+        int parentIdx= static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+
+        link->increaseBpsBy(delta[nodeIdx]);
+        delta[parentIdx]+=delta[nodeIdx];
+    }
+}
diff --git a/src/inet/networklayer/spring/base/PriorityQueue.h b/src/inet/networklayer/spring/base/PriorityQueue.h
new file mode 100644
index 000000000..677d8ed50
--- /dev/null
+++ b/src/inet/networklayer/spring/base/PriorityQueue.h
@@ -0,0 +1,228 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef PRIORITYQUEUE_H_
+#define PRIORITYQUEUE_H_
+
+
+#include <memory>
+#include <queue>
+#include <stack>
+
+
+#if STANDALONE_STREETE
+#include "inet/networklayer/spring/standalone/standalonedefs.h"
+#else
+#include "inet/common/INETDefs.h"
+#endif
+
+namespace inet {
+
+namespace spring {
+
+//Priority queue supporting priority decrease operations
+//used for fast dijkstra
+template<typename _Tp, typename _Compare = std::less<_Tp> >
+class PriorityQueue: public cObject {
+
+public:
+
+    typedef _Tp value_type;
+    typedef size_t size_type;
+
+private:
+
+    class ContainerSlot {
+    public:
+        static constexpr int EMPTY_POS = -1;
+        value_type value;
+        unsigned long heapPos;
+        ContainerSlot() :
+                heapPos(EMPTY_POS) {
+        }
+        ContainerSlot(value_type __value, unsigned long __heapPost) :
+                value(__value), heapPos(__heapPost) {
+        }
+        bool isEmpty() {
+            return heapPos == EMPTY_POS;
+        }
+    };
+protected:
+    std::vector<int> heap;
+    std::vector<ContainerSlot> container;
+    std::stack<int> emptySlots; //in container
+    _Compare comp;
+
+private:
+    bool adjustHeapPriorityDecrease(int heapPos) {
+        bool heapChanged = false;
+
+        int heapPosParent = (heapPos - 1) / 2;
+        while (heapPos > 0
+                && comp(container[heap[heapPos]].value,
+                        container[heap[heapPosParent]].value)) {
+
+            std::swap(heap[heapPos], heap[heapPosParent]);
+            std::swap(container[heap[heapPos]].heapPos,
+                    container[heap[heapPosParent]].heapPos);
+
+            heapPos = heapPosParent;
+            heapPosParent = (heapPos - 1) / 2;
+
+            heapChanged = true;
+        }
+
+        return heapChanged;
+    }
+
+    bool adjustHeapPriorityIncrease(int heapPos) {
+        bool heapChanged = false;
+
+        unsigned long heapSize = heap.size();
+        int heapPosChild1 = 2 * heapPos + 1;
+        int heapPosChild2 = 2 * heapPos + 2;
+
+        int heapPosMin;
+        bool heapRestored = false;
+        while (!heapRestored) {
+            // si elemFilsG > elemNoeud
+            if (heapPosChild1 < heapSize
+                    && comp(container[heap[heapPosChild1]].value,
+                            container[heap[heapPos]].value)) {
+                heapPosMin = heapPosChild1;
+            } else {
+                heapPosMin = heapPos;
+            }
+            // si elemFilsd > elemMax
+            if (heapPosChild2 < heapSize
+                    && comp(container[heap[heapPosChild2]].value,
+                            container[heap[heapPosMin]].value)) {
+                heapPosMin = heapPosChild2;
+            }
+
+            if (heapPosMin != heapPos) {
+                std::swap(heap[heapPosMin], heap[heapPos]);
+                container[heap[heapPos]].heapPos = heapPos;
+
+                heapPos = heapPosMin;
+                heapPosChild1 = 2 * heapPosMin + 1;
+                heapPosChild2 = 2 * heapPosMin + 2;
+
+                heapChanged = true;
+            } else {
+                heapRestored = true;
+            }
+        }
+        container[heap[heapPos]].heapPos = heapPos;
+
+        return heapChanged;
+    }
+
+public:
+    explicit PriorityQueue(const _Compare& __x = _Compare()) :
+            comp(__x) {
+    }
+    bool empty() const {
+        return heap.empty();
+    }
+    size_type size() const {
+        return heap.size();
+    }
+    const value_type& top() const {
+        ASSERT(!heap.empty());
+        return container[heap.front()].value;
+    }
+
+    unsigned long push(const value_type& __x) {
+        unsigned long insertionSlotIdx;
+        if (emptySlots.empty()) {
+            insertionSlotIdx = container.size();
+            container.resize(container.size() + 1);
+        } else {
+            insertionSlotIdx = emptySlots.top();
+            emptySlots.pop();
+        }
+
+        heap.emplace_back(insertionSlotIdx);
+        container[insertionSlotIdx] = ContainerSlot(__x, heap.size() - 1);
+
+        priorityDecreased(insertionSlotIdx);
+        return insertionSlotIdx;
+    }
+
+    void pop() {
+        ASSERT(!heap.empty());
+
+        int toDelSlotIdx = heap[0];
+        container[toDelSlotIdx].heapPos = ContainerSlot::EMPTY_POS;
+        emptySlots.push(toDelSlotIdx);
+
+        heap[0] = heap.back();
+        container[heap[0]].heapPos = 0;
+        heap.pop_back();
+
+        if (!heap.empty()) {
+            adjustHeapPriorityIncrease(0);
+        }
+
+    }
+
+    value_type& getElement(int slotIdx) {
+        ASSERT(0 <= slotIdx && slotIdx < (int) container.size());
+        ASSERT(!container[slotIdx].isEmpty());
+        return container[slotIdx].value;
+    }
+
+    void priorityDecreased(int slotIdx) {
+        ASSERT(0 <= slotIdx && slotIdx < (int) container.size());
+        ASSERT(!container[slotIdx].isEmpty());
+
+        int heapPos = container[slotIdx].heapPos;
+        adjustHeapPriorityDecrease(heapPos);
+    }
+
+    void priorityIncreased(int slot) {
+        ASSERT(0 <= slot && slot < (int) container.size());
+        ASSERT(!container[slot].isEmpty());
+
+        int heapPos = container[slot].heapPos;
+        adjustHeapPriorityIncrease(heapPos);
+    }
+
+    void priorityUpdated(int slot) {
+        ASSERT(0 <= slot && slot < (int) container.size());
+        ASSERT(!container[slot].isEmpty());
+
+        int heapPos = container[slot].heapPos;
+        if (adjustHeapPriorityDecrease(heapPos))
+            return;
+
+        adjustHeapPriorityIncrease(heapPos);
+    }
+
+    friend std::ostream& operator<< (std::ostream &out,const  PriorityQueue &q){
+        for(int slot: q.heap){
+            out << "{" << q.container[slot].value << "},";
+        }
+        out << std::endl;
+        return out;
+    }
+};
+} //namespace spring
+
+} //namespace inet
+
+
+#endif /* PRIORITYQUEUE_H_ */
diff --git a/src/inet/networklayer/spring/base/TimedMovingAverrage.cc b/src/inet/networklayer/spring/base/TimedMovingAverrage.cc
new file mode 100644
index 000000000..0814e8a3c
--- /dev/null
+++ b/src/inet/networklayer/spring/base/TimedMovingAverrage.cc
@@ -0,0 +1,111 @@
+#include "inet/networklayer/spring/base/TimedMovingAverrage.h"
+
+namespace inet {
+
+namespace spring {
+
+TimedMovingAverrage::TimedMovingAverrage() {
+    periodSlice = -1;
+    quantity = 0;
+    total = 0;
+    hasSample = false;
+    slices.push_back(TimeSlice(0));
+}
+
+TimedMovingAverrage::TimedMovingAverrage(int _nbslices,
+        simtime_t _periodSlice) {
+    periodSlice = _periodSlice;
+    nbSlices = _nbslices;
+
+    quantity = 0;
+    total = 0;
+    hasSample = false;
+
+    slices.push_back(TimeSlice(0));
+    ASSERT(periodSlice != 0);
+}
+
+void TimedMovingAverrage::setFrequency(int _nbSlices, simtime_t _periodSlice) {
+    nbSlices = _nbSlices;
+    periodSlice = _periodSlice;
+    ASSERT(periodSlice != 0);
+}
+
+void TimedMovingAverrage::addSample(int64_t sample, simtime_t time) {
+    adjustToTime(time);
+
+    slices.back().addSample(sample);
+    hasSample = true;
+    quantity++;
+    total += sample;
+}
+
+int64_t TimedMovingAverrage::getAverage(simtime_t time) {
+    if (!hasSample)
+        return 0;
+
+    adjustToTime(time);
+
+    if (quantity == 0)
+        return 0;
+    return total / quantity;
+}
+
+int64_t TimedMovingAverrage::getTotal(simtime_t time) {
+    if (!hasSample)
+        return 0;
+
+    adjustToTime(time);
+    return total;
+}
+
+simtime_t TimedMovingAverrage::getInterval(simtime_t time) {
+    if (!hasSample)
+        return 0;
+
+    if (slices.size() == 0)
+        return 0;
+
+    return time - slices.front().time;
+}
+
+void TimedMovingAverrage::removeLast() {
+    quantity -= slices.front().quantity;
+    total -= slices.front().total;
+    slices.pop_front();
+}
+
+void TimedMovingAverrage::adjustToTime(simtime_t time) {
+    ASSERT(periodSlice != -1);
+
+    TimeSlice lastSlice = slices.back();
+    simtime_t lastTime = lastSlice.time;
+    int cnt = 0;
+
+    //fenetre sautente
+    if (time - lastTime > periodSlice * nbSlices + 1) {
+        quantity = 0;
+        total = 0;
+        hasSample = false;
+        slices.clear();
+        slices.push_back(TimeSlice(time));
+        return;
+    }
+
+    while (time - lastTime > periodSlice) {
+        cnt++;
+        ASSERT(cnt < 100000); //bounded assertion
+        lastTime += periodSlice;
+        slices.push_back(TimeSlice(lastTime));
+
+        if ((int) slices.size() > nbSlices) {
+            removeLast();
+        }
+    }
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
diff --git a/src/inet/networklayer/spring/base/TimedMovingAverrage.h b/src/inet/networklayer/spring/base/TimedMovingAverrage.h
new file mode 100644
index 000000000..bcaa9e08d
--- /dev/null
+++ b/src/inet/networklayer/spring/base/TimedMovingAverrage.h
@@ -0,0 +1,52 @@
+#ifndef __INET_TIMEDMOVINGAVERRAGE_H
+#define __INET_TIMEDMOVINGAVERRAGE_H
+#include "inet/common/INETDefs.h"
+
+namespace inet {
+
+namespace spring {
+
+//For statistic collection
+class TimedMovingAverrage: public cObject {
+private:
+    class TimeSlice {
+    public:
+        int64_t total;
+        int64_t quantity;
+        simtime_t time;
+
+        TimeSlice(simtime_t stime) {total=0; quantity=0; time=stime;}
+        void addSample(int64_t value){quantity++; total+=value;}
+
+    };
+
+protected:
+    std::list<TimeSlice> slices;
+    simtime_t periodSlice;
+    int64_t quantity;
+    int64_t total;
+    int nbSlices;
+    bool hasSample;
+
+public:
+    TimedMovingAverrage();
+    TimedMovingAverrage(int _nbslices, simtime_t _periodSlice);
+    virtual void setFrequency(int _nbSlices, simtime_t _periodSlice);
+
+    void addSample(int64_t sample, simtime_t time);
+    int64_t getAverage(simtime_t time);
+    int64_t getTotal(simtime_t time);
+
+    simtime_t getInterval(simtime_t time);
+
+private:
+    void removeLast();
+    void adjustToTime(simtime_t time);
+};
+
+} //namespace spring
+} //namespace inet
+
+
+
+#endif
diff --git a/src/inet/networklayer/spring/base/Topology.cc b/src/inet/networklayer/spring/base/Topology.cc
new file mode 100644
index 000000000..fd2c275f9
--- /dev/null
+++ b/src/inet/networklayer/spring/base/Topology.cc
@@ -0,0 +1,343 @@
+//
+// Copyright (C) 1992-2012 Andras Varga
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation; either version 2
+// of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+#include <stdio.h>
+#include <string.h>
+#include <stdarg.h>
+#include <deque>
+#include <list>
+#include <algorithm>
+#include <sstream>
+#include <assert.h>
+
+
+
+#include "inet/networklayer/spring/base/Topology.h"
+
+
+//#include "cexception.h"
+namespace inet{
+namespace spring {
+
+Topology::Link *Topology::Node::getLinkIn(int i)
+{
+    if (i<0 || i>=(int)inLinks.size())
+        throw cRuntimeError("Topology::Node::getLinkIn: invalid link index %d", i);
+    return inLinks[i];
+}
+
+Topology::Link *Topology::Node::getLinkOut(int i)
+{
+    if (i<0 || i>=(int)outLinks.size())
+        throw cRuntimeError("Topology::Node::getLinkOut: invalid index %d", i);
+    return outLinks[i];
+}
+
+//----
+
+Topology::Topology(const char *name) 
+{
+    target = NULL;
+}
+
+Topology::Topology(const Topology& topo) 
+{
+    throw cRuntimeError("copy ctor not implemented yet");
+}
+
+Topology::~Topology()
+{
+    clear();
+}
+
+std::string Topology::info() const
+{
+    std::stringstream out;
+    out << "n=" << nodes.size();
+    return out.str();
+}
+
+Topology& Topology::operator=(const Topology&)
+{
+    throw cRuntimeError("operator= not implemented yet");
+}
+
+void Topology::clear()
+{
+    for (int i=0; i<(int)nodes.size(); i++)
+    {
+        for (int j=0; j<(int)nodes[i]->outLinks.size(); j++)
+            delete nodes[i]->outLinks[j];  // delete links from their source side
+        delete nodes[i];
+    }
+    nodes.clear();
+}
+
+//---
+
+unsigned long Topology::addNode(Node *node)
+{
+    nodes.push_back(node);
+    return  nodes.size() - 1;
+
+}
+
+
+
+void Topology::addLink(Link *link, Node *srcNode, Node *destNode)
+{
+    // remove from graph if it's already in
+    if (link->srcNode)
+        unlinkFromSourceNode(link);
+    if (link->destNode)
+        unlinkFromDestNode(link);
+
+    // insert
+    if (link->srcNode != srcNode)
+        link->srcGateId = -1;
+    if (link->destNode != destNode)
+        link->destGateId = -1;
+    link->srcNode = srcNode;
+    link->destNode = destNode;
+    srcNode->outLinks.push_back(link);
+    destNode->inLinks.push_back(link);
+}
+
+
+void Topology::deleteLink(Link *link)
+{
+    unlinkFromSourceNode(link);
+    unlinkFromDestNode(link);
+    delete link;
+}
+
+void Topology::unlinkFromSourceNode(Link *link)
+{
+    std::vector<Link*>& srcOutLinks = link->srcNode->outLinks;
+    std::vector<Link*>::iterator it = find(srcOutLinks, link);
+    assert(it != srcOutLinks.end());
+    srcOutLinks.erase(it);
+}
+
+void Topology::unlinkFromDestNode(Link *link)
+{
+    std::vector<Link*>& destInLinks = link->destNode->inLinks;
+    std::vector<Link*>::iterator it = find(destInLinks, link);
+    assert(it != destInLinks.end());
+    destInLinks.erase(it);
+}
+
+
+Topology::Node *Topology::getNode(int i)
+{
+    if (i<0 || i>=(int)nodes.size())
+        throw cRuntimeError("invalid node index %d",i);
+    return nodes[i];
+}
+
+
+void Topology::calculateUnweightedSingleShortestPathsTo(Node *_target)
+{
+    // multiple paths not supported :-(
+
+    if (!_target)
+        throw cRuntimeError("..ShortestPathTo(): target node is NULL");
+    target = _target;
+
+    for (int i=0; i<(int)nodes.size(); i++)
+    {
+       nodes[i]->dist = INFINITY;
+       nodes[i]->outPath = NULL;
+    }
+    target->dist = 0;
+
+    std::deque<Node*> q;
+
+    q.push_back(target);
+
+    while (!q.empty())
+    {
+       Node *v = q.front();
+       q.pop_front();
+
+       // for each w adjacent to v...
+       for (int i=0; i<(int)v->inLinks.size(); i++)
+       {
+           if (!v->inLinks[i]->enabled)
+               continue;
+
+           Node *w = v->inLinks[i]->srcNode;
+           if (!w->enabled)
+               continue;
+
+           if (w->dist == INFINITY)
+           {
+               w->dist = v->dist + 1;
+               w->outPath = v->inLinks[i];
+               q.push_back(w);
+           }
+       }
+    }
+}
+
+void Topology::calculateWeightedSingleShortestPathsTo(Node *_target)
+{
+    if (!_target)
+        throw cRuntimeError("..ShortestPathTo(): target node is NULL");
+    target = _target;
+
+    // clean path infos
+    for (int i=0; i<(int)nodes.size(); i++)
+    {
+       nodes[i]->dist = INFINITY;
+       nodes[i]->outPath = NULL;
+    }
+
+    target->dist = 0;
+
+    std::list<Node*> q;
+
+    q.push_back(target);
+
+    while (!q.empty())
+    {
+        Node *dest = q.front();
+        q.pop_front();
+
+        assert(dest->getWeight() >= 0.0);
+
+        // for each w adjacent to v...
+        for (int i=0; i < dest->getNumInLinks(); i++)
+        {
+            if (!(dest->getLinkIn(i)->isEnabled()))
+                continue;
+
+            Node *src = dest->getLinkIn(i)->getSrcNode();
+            if (!src->isEnabled())
+                continue;
+
+            double linkWeight = dest->getLinkIn(i)->getWeight();
+            assert(linkWeight > 0.0);
+
+            double newdist = dest->dist + linkWeight;
+            if (dest != target)
+                newdist += dest->getWeight();  // dest is not the target, uses weight of dest node as price of routing (infinity means dest node doesn't route between interfaces)
+            if (newdist != INFINITY && src->dist > newdist)  // it's a valid shorter path from src to target node
+            {
+                if (src->dist != INFINITY)
+                    q.remove(src);   // src is in the queue
+                src->dist = newdist;
+                src->outPath = dest->inLinks[i];
+
+                // insert src node to ordered list
+                std::list<Node*>::iterator it;
+                for (it = q.begin(); it != q.end(); ++it)
+                    if ((*it)->dist > newdist)
+                        break;
+                q.insert(it, src);
+            }
+        }
+    }
+}
+
+void Topology::deleteNode(Node *node)
+{
+    // remove outgoing links
+    for (int i=0; i<(int)node->outLinks.size(); i++) {
+        Link *link = node->outLinks[i];
+        unlinkFromDestNode(link);
+        delete link;
+    }
+    node->outLinks.clear();
+
+    // remove incoming links
+    for (int i=0; i<(int)node->inLinks.size(); i++) {
+        Link *link = node->inLinks[i];
+        unlinkFromSourceNode(link);
+        delete link;
+    }
+    node->inLinks.clear();
+
+    // remove from nodes[]
+    std::vector<Node*>::iterator it = find(nodes, node);
+    assert(it != nodes.end());
+    nodes.erase(it);
+
+    delete node;
+}
+
+#if !STANDALONE_STREETE
+
+
+void Topology::extractFromNetwork(bool (*predicate)(cModule *, void *), void *data)
+{
+    clear();
+
+    // Loop through all modules and find those that satisfy the criteria
+    for (int modId = 0; modId <= getSimulation()->getLastComponentId(); modId++)
+    {
+        cModule *module = getSimulation()->getModule(modId);
+        if (module && predicate(module, data)) {
+            Node *node = createNode(module);
+            nodes.push_back(node);
+        }
+    }
+
+    // Discover out neighbors too.
+    for (auto & elem : nodes) {
+        // Loop through all its gates and find those which come
+        // from or go to modules included in the topology.
+
+        Node *node = elem;
+        cModule *mod = getSimulation()->getModule(node->moduleId);
+
+        for (cModule::GateIterator i(mod); !i.end(); i++) {
+            cGate *gate = *i;
+            if (gate->getType() != cGate::OUTPUT)
+                continue;
+
+            // follow path
+            cGate *srcGate = gate;
+            do {
+                gate = gate->getNextGate();
+            } while (gate && !predicate(gate->getOwnerModule(), data));
+
+            // if we arrived at a module in the topology, record it.
+            if (gate) {
+                Link *link = createLink();
+                link->srcNode = node;
+                link->srcGateId = srcGate->getId();
+                link->destNode = getNodeFor(gate->getOwnerModule());
+                link->destGateId = gate->getId();
+                node->outLinks.push_back(link);
+            }
+        }
+    }
+
+    // fill inLinks vectors
+    for (auto & elem : nodes) {
+        for (auto & _l : elem->outLinks) {
+            Topology::Link *link = _l;
+            link->destNode->inLinks.push_back(link);
+        }
+    }
+}
+
+#endif
+
+
+} } //namespace inet::spring
diff --git a/src/inet/networklayer/spring/base/Topology.h b/src/inet/networklayer/spring/base/Topology.h
new file mode 100644
index 000000000..621821b6c
--- /dev/null
+++ b/src/inet/networklayer/spring/base/Topology.h
@@ -0,0 +1,440 @@
+//
+// Copyright (C) 1992-2012 Andras Varga
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation; either version 2
+// of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+#ifndef __INET_TOPOLOGY_H
+#define __INET_TOPOLOGY_H
+
+#include <string>
+#include <vector>
+#include <algorithm>
+#include "inet/networklayer/spring/SPRINGDefs.h"
+
+// not all compilers define INFINITY (gcc does)
+#ifndef INFINITY
+#define INFINITY (__builtin_huge_val())
+#endif
+
+namespace inet{
+namespace spring {
+
+/**
+ * Routing support. The Topology class was designed primarily to support
+ * routing in telecommunication or multiprocessor networks.
+ *
+ * A Topology object stores an abstract representation of the network
+ * in graph form:
+ * <ul>
+ *   <li> each Topology node corresponds to a module (simple or compound), and
+ *   <li> each Topology edge corresponds to a link or series of connecting links.
+ * </ul>
+ *
+ * You can specify which modules (either simple or compound) you want to
+ * include in the graph. The graph will include all connections among the
+ * selected modules. In the graph, all nodes are at the same level, there is
+ * no submodule nesting. Connections which span across compound module
+ * boundaries are also represented as one graph edge. Graph edges are directed,
+ * just as module gates are.
+ *
+ * @ingroup SimSupport
+ * @see Topology::Node, Topology::Link, Topology::LinkIn, Topology::LinkOut
+ */
+
+//TODO doucument: graph may be modified by hand; graph nodes/links may or may not correspond to modules/gates
+//TODO add notes: manually added nodes/links may not have cModule*/cGate* pointers (getModule() etc may be NULL)
+//TODO make more methods virtual
+//TODO inconsistency: Node takes cModule* in ctor, but Link's srcGate/destGate are set in addLink()!!!
+//TODO weight: how to compute automatically from link datarate?
+
+
+class INET_API Topology:public cOwnedObject
+{
+  public:
+    class Link;
+
+    /**
+     * Supporting class for Topology, represents a node in the graph.
+     */
+    class Node
+    {
+        friend class Topology;
+
+      protected:
+        int moduleId;
+        long double weight;
+        bool enabled;
+        std::vector<Link*> inLinks;
+        std::vector<Link*> outLinks;
+
+        // variables used by the shortest-path algorithms
+        double dist;
+        Link *outPath;
+
+      public:
+        /**
+         * Constructor
+         */
+        Node(int moduleId=-1) {this->moduleId=moduleId; weight=0; enabled=true; dist=INFINITY; outPath=NULL;}
+        virtual ~Node() {}
+
+        /** @name Node attributes: weight, enabled state, correspondence to modules. */
+        //@{
+
+        /**
+         * Returns the weight of this node. Weight is used with the
+         * weighted shortest path finder methods of Topology.
+         */
+        long double getWeight() const  {return weight;}
+
+        /**
+         * Sets the weight of this node. Weight is used with the
+         * weighted shortest path finder methods of Topology.
+         */
+        void setWeight(long double d)  {weight=d;}
+
+        /**
+         * Returns true of this node is enabled. This has significance
+         * with the shortest path finder methods of Topology.
+         */
+        bool isEnabled() const  {return enabled;}
+
+        /**
+         * Enable this node. This has significance with the shortest path
+         * finder methods of Topology.
+         */
+        void enable()  {enabled=true;}
+
+        /**
+         * Disable this node. This has significance with the shortest path
+         * finder methods of Topology.
+         */
+        void disable()  {enabled=false;}
+        //@}
+
+        /** @name Node connectivity. */
+        //@{
+
+        /**
+         * Returns the number of incoming links to this graph node.
+         */
+        int getNumInLinks() const  {return inLinks.size();}
+
+        /**
+         * Returns ith incoming link of graph node.
+         */
+        Link *getLinkIn(int i);
+
+        /**
+         * Returns the number of outgoing links from this graph node.
+         */
+        int getNumOutLinks() const  {return outLinks.size();}
+
+        /**
+         * Returns ith outgoing link of graph node.
+         */
+        Link *getLinkOut(int i);
+        //@}
+
+        /** @name Result of shortest path extraction. */
+        //@{
+
+        /**
+         * Returns the distance of this node to the target node.
+         */
+        double getDistanceToTarget() const  {return dist;}
+
+        /**
+         * Returns the number of shortest paths towards the target node.
+         * (There may be several paths with the same length.)
+         */
+        int getNumPaths() const  {return outPath?1:0;}
+
+
+
+#if !STANDALONE_STREETE
+        /**
+         * Returns the pointer to the network module to which this node corresponds.
+         */
+        cModule *getModule() const { return getSimulation()->getModule(moduleId); }
+#endif
+    };
+
+
+    /**
+     * Supporting class for Topology, represents a link in the graph.
+     */
+    class Link
+    {
+        friend class Topology;
+
+      protected:
+        Node *srcNode;
+        int srcGateId;
+        Node *destNode;
+        int destGateId;
+        long double weight=1;
+        bool enabled;
+
+      public:
+        /**
+         * Constructor.
+         */
+        Link(double weight=1) {srcNode=destNode=NULL; srcGateId=destGateId=-1; this->weight=weight; enabled=true;}
+        virtual ~Link() {}
+
+        /**
+         * Returns the weight of this link. Weight is used with the
+         * weighted shortest path finder methods of Topology.
+         */
+        long double getWeight() const  {return weight;}
+
+        /**
+         * Sets the weight of this link. Weight is used with the
+         * weighted shortest path finder methods of Topology.
+         */
+        void setWeight(long double d)  {weight=d;}
+
+        /**
+         * Returns true of this link is enabled. This has significance
+         * with the shortest path finder methods of Topology.
+         */
+        bool isEnabled() const  {return enabled;}
+
+        /**
+         * Enables this link. This has significance with the shortest path
+         * finder methods of Topology.
+         */
+        void enable()  {enabled=true;}
+
+        /**
+         * Disables this link. This has significance with the shortest path
+         * finder methods of Topology.
+         */
+        void disable()  {enabled=false;}
+
+        Node *getSrcNode() const  {return srcNode;}
+
+        Node *getDestNode() const  {return destNode;}
+
+#if !STANDALONE_STREETE
+        /**
+         * Returns the gate at the local end of this connection.
+         */
+        cGate *getLocalGate() const { return srcNode->getModule()->gate(srcGateId); }
+#endif
+    };
+
+
+
+  public:
+    std::vector<Node*> nodes;
+  protected:
+    Node *target;
+    void unlinkFromSourceNode(Link *link);
+    void unlinkFromDestNode(Link *link);
+
+
+  public:
+    /** @name Constructors, destructor, assignment */
+    //@{
+
+    /**
+     * Constructor.
+     */
+    explicit Topology(const char *name=NULL);
+
+    /**
+     * Copy constructor.
+     */
+    Topology(const Topology& topo);
+
+    /**
+     * Destructor.
+     */
+    virtual ~Topology();
+
+    /**
+     * Assignment operator. The name member is not copied; see cNamedObject's operator=() for more details.
+     */
+    Topology& operator=(const Topology& topo);
+    //@}
+
+    /** @name Redefined cObject member functions. */
+    //@{
+
+    /**
+     * Creates and returns an exact copy of this object.
+     * See cObject for more details.
+     */
+    virtual Topology *dup() const  {return new Topology(*this);}
+
+    /**
+     * Produces a one-line description of the object's contents.
+     * See cObject for more details.
+     */
+    virtual std::string info() const;
+
+    /**
+     * Deletes the topology stored in the object.
+     */
+    void clear();
+    //@}
+
+    /** @name Manipulating the graph.
+     */
+    //@{
+    /**
+     * Adds the given node to the graph. Returns the index of the new graph node
+     * (see getNode(int)). Indices of existing graph nodes may change.
+     */
+    unsigned long addNode(Node *node);
+
+    /**
+     * Removes the given node from the graph, together with all of its links.
+     * Indices of existing graph nodes may change.
+     */
+    void deleteNode(Node *node);
+
+    /**
+     * TODO
+     * Note: also serves as reconnectLink()
+     */
+    void addLink(Link *link, Node *srcNode, Node *destNode);
+
+
+    /**
+     * Removes the given link from the graph. Indices of existing links in the
+     * source and destination nodes may change.
+     */
+    void deleteLink(Link *link);
+
+    //@}
+
+
+    /** @name Functions to examine topology by hand.
+     *
+     * Users also need to rely on Node and Link member functions
+     * to explore the graph stored in the object.
+     */
+    //@{
+
+    /**
+     * Returns the number of nodes in the graph.
+     */
+    int getNumNodes() const  {return nodes.size();}
+
+    /**
+     * Returns pointer to the ith node in the graph. Node's methods
+     * can be used to further examine the node's connectivity, etc.
+     */
+    Node *getNode(int i);
+
+    /** @name Algorithms to find shortest paths. */
+    /*
+     * To be implemented:
+     *    -  void unweightedMultiShortestPathsTo(Node *target);
+     *    -  void weightedMultiShortestPathsTo(Node *target);
+     */
+    //@{
+
+    /**
+     * Apply the Dijkstra algorithm to find all shortest paths to the given
+     * graph node. The paths found can be extracted via Node's methods.
+     */
+    void calculateUnweightedSingleShortestPathsTo(Node *target);
+
+    /**
+     * Apply the Dijkstra algorithm to find all shortest paths to the given
+     * graph node. The paths found can be extracted via Node's methods.
+     * Uses weights in nodes and links.
+     */
+    void calculateWeightedSingleShortestPathsTo(Node *target);
+
+
+
+    /**
+     * Returns the node that was passed to the most recently called
+     * shortest path finding function.
+     */
+    Node *getTargetNode() const {return target;}
+    //@}
+
+
+#if !STANDALONE_STREETE
+    void extractByProperty(const char *propertyName, const char *value = nullptr){
+        struct
+        {
+            const char *name;
+            const char *value;
+        } data = {
+            propertyName, value
+        };
+
+        auto selectByProperty = [](cModule *mod, void *data) ->bool
+        {
+            struct ParamData
+            {
+                const char *name;
+                const char *value;
+            };
+            ParamData *d = (ParamData *)data;
+            cProperty *prop = mod->getProperties()->get(d->name);
+            if (!prop)
+                return false;
+            const char *value = prop->getValue(cProperty::DEFAULTKEY, 0);
+            if (d->value)
+                return opp_strcmp(value, d->value) == 0;
+            else
+                return opp_strcmp(value, "false") != 0;
+        };
+
+        extractFromNetwork(selectByProperty, (void *)&data);
+
+    }
+    void extractFromNetwork(bool (*selfunc)(cModule *, void *), void *userdata = nullptr);
+    Node *getNodeFor(cModule *mod)
+    {
+        // binary search because nodes[] is ordered by module ID
+        Node tmpNode(mod->getId());
+        auto it = std::lower_bound(nodes.begin(), nodes.end(), &tmpNode, lessByModuleId);
+    //TODO: this does not compile with VC9 (VC10 is OK): auto it = std::lower_bound(nodes.begin(), nodes.end(), mod->getId(), isModuleIdLess);
+        return it == nodes.end() || (*it)->moduleId != mod->getId() ? nullptr : *it;
+    }
+    static bool lessByModuleId(Node *a, Node *b) { return (unsigned int)a->moduleId < (unsigned int)b->moduleId; }
+#endif
+  protected:
+    /**
+     * Node factory.
+     */
+#if !STANDALONE_STREETE
+    virtual Node *createNode(cModule *module) { return new Node(module->getId()); }
+#endif
+    virtual Node *createNode() { return new Node(); }
+
+    /**
+     * Link factory.
+     */
+    virtual Link *createLink() { return new Link(); }
+
+
+
+};
+
+
+
+} } //namespace inet::spring
+
+#endif
diff --git a/src/inet/networklayer/spring/control/ControllerNetGraph.cc b/src/inet/networklayer/spring/control/ControllerNetGraph.cc
new file mode 100644
index 000000000..884a0515e
--- /dev/null
+++ b/src/inet/networklayer/spring/control/ControllerNetGraph.cc
@@ -0,0 +1,121 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include <algorithm>
+
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/ControllerNetGraph.h"
+
+
+namespace inet {
+
+namespace spring {
+
+#if !STANDALONE_STREETE
+void ControllerNetGraph::updateDisplay(){
+    for (unsigned int i=0; i<links.size(); i++){
+        Link * link = static_cast<Link*>(links[i]);
+        //std::cout << *link << std::endl;
+        ConfigurableThruputMeteringChannel* channel=
+                dynamic_cast<ConfigurableThruputMeteringChannel*>(links[i]->getLocalGate()->getChannel());
+        ASSERT(channel);
+
+        channel->setColor(
+                std::min(1.0, link->getUtilization()),
+                std::min(1.0, findLinkBack(link)->getUtilization()),
+                true
+                );
+    }
+}
+#endif
+
+
+void ControllerNetGraph::getAllEROs(std::vector<std::vector<ERO>> &eros){
+    std::vector<Node *> &nodesCasted =
+            (std::vector<Node *> &) nodes;
+
+    eros.resize(nodesCasted.size());
+    for(Node* src: nodesCasted){
+        getAllEROsFrom(src,eros[src->getIndex()]);
+    }
+}
+
+void ControllerNetGraph::getAllEROsFrom(SegmentId srcSid, std::vector<ERO> &eros){
+    Node * srcNode = getNodeBySid(srcSid);
+    if(srcNode){
+        getAllEROsFrom(srcNode, eros );
+    }
+}
+
+void ControllerNetGraph::getAllEROsFrom(Node *src, std::vector<ERO> &eros){
+    std::vector<Node *> &nodesCasted =
+            (std::vector<Node *> &) nodes;
+
+    eros.resize(nodesCasted.size());
+    for (Node *dst : nodesCasted) {
+        getEROBetween(src, dst, eros[dst->getIndex()]);
+    }
+}
+
+void ControllerNetGraph::getEROBetween(Node *src, Node * dst, ERO &ero){
+
+    if(src==dst){
+        ero.srcIp=IPv4Address((uint32) 0);
+        ero.dstIp=IPv4Address((uint32) 0);
+
+        return;
+    }
+
+    ero.srcIp = src->getRouterID();
+    ero.dstIp = dst->getRouterID();
+    auto& spfTree = dapsp.getShortestPathTree(src);
+
+    ero.explicitRoute.clear();
+    Node *curNode = dst;
+
+    Link *curLink = static_cast<Link*> (spfTree.linkFromParent[curNode->getIndex()]);
+    while(curLink != nullptr){
+        ero.explicitRoute.push_back(curNode->getSid());
+
+        curNode = static_cast<Node*> (curLink->getSrcNode());
+        curLink = static_cast<Link*> (spfTree.linkFromParent[curNode->getIndex()]);
+    }
+
+    ero.explicitRoute.push_back(src->getSid());
+
+    std::reverse(ero.explicitRoute.begin(), ero.explicitRoute.end());
+    return;
+}
+
+
+std::ostream& operator<<(std::ostream& ostr,
+                                const ControllerNetGraph& e){
+    ostr << "Graph nodes: [";
+    for (unsigned int i = 0; i < e.nodes.size(); i++) {
+        ostr << i << ":" << ((NetGraph::Node *) e.nodes[i])->getRouterID() << ", ";
+    }
+    ostr << "]" << std::endl;
+    for (unsigned int i = 0; i < e.nodes.size(); i++) {
+        ostr << "   " << i << ":" << e.dapsp << std::endl;
+    }
+    return ostr;
+}
+
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/control/ControllerNetGraph.h b/src/inet/networklayer/spring/control/ControllerNetGraph.h
new file mode 100644
index 000000000..be7bd753d
--- /dev/null
+++ b/src/inet/networklayer/spring/control/ControllerNetGraph.h
@@ -0,0 +1,90 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRING_CONTROLLER_NETRORK_H
+#define SPRING_CONTROLLER_NETRORK_H
+
+#include <unordered_map>
+
+#if !STANDALONE_STREETE
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/opaque/OSPFTE.h"
+#include "inet/networklayer/spring/control/SpringOspf_m.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+#include "inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h"
+#endif
+
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/base/GraphDAPSP.h"
+#include "inet/networklayer/spring/control/TrafficMatrix.h"
+#include "inet/networklayer/spring/control/SRGBDatabase.h"
+#include "inet/networklayer/spring/control/NetGraph.h"
+#include "inet/networklayer/spring/control/ERO.h"
+
+namespace inet {
+
+#if !STANDALONE_STREETE
+using namespace ospf;
+#endif
+
+namespace spring {
+
+
+class ControllerNetGraph: public NetGraph
+{
+protected:
+    DAPSPGraph<false> dapsp;
+    TrafficMatrix currentTM; //Traffic matrices
+
+public:
+    ControllerNetGraph(SRGBDatabase *_srgb):NetGraph(_srgb), dapsp(this), currentTM(this){}
+    //void construct(OpaqueLsaDatabase &lsaDatabase){ NetGraph::constructGraph(lsaDatabase); resetTMs(); }
+    //void constructFromOmnet();
+#if !STANDALONE_STREETE
+    void updateDisplay();
+#endif
+
+    ControllerNetGraph():NetGraph(), dapsp(this), currentTM(this){}
+    virtual ~ControllerNetGraph(){}
+
+
+    TrafficMatrix& getTM(){return currentTM;}
+    virtual void initializeShortestPaths() {dapsp.initShortestPaths();}
+
+    virtual void getAllEROs(std::vector<std::vector<ERO>> &eros);
+    virtual void getAllEROsFrom(SegmentId srcSid, std::vector<ERO> &eros);
+    virtual void getAllEROsFrom(Node *src, std::vector<ERO> &eros);
+    virtual void getEROBetween(Node *src, Node * dst, ERO &ero);
+
+    friend std::ostream& operator<<(std::ostream& ostr,
+                                    const ControllerNetGraph& e);
+protected:
+
+#if !STANDALONE_STREETE
+    virtual Topology::Node *createNode(cModule *module) {return new Node(module->getId());}
+#endif
+    virtual Topology::Node *createNode() override {return new Node();}
+    virtual Topology::Link *createLink() override {return new Link();}
+};
+
+} //namespace spring
+
+} //namespace inet
+
+
+
+#endif /* SPRING_CONTROLLER_NETRORK_H */
diff --git a/src/inet/networklayer/spring/control/ERO.cc b/src/inet/networklayer/spring/control/ERO.cc
new file mode 100644
index 000000000..d5f760cf6
--- /dev/null
+++ b/src/inet/networklayer/spring/control/ERO.cc
@@ -0,0 +1,37 @@
+/*
+ * ERO.cpp
+ *
+ *  Created on: Mar 25, 2016
+ *      Author: radu
+ */
+
+#include "inet/networklayer/spring/control/ERO.h"
+
+
+namespace inet {
+
+namespace spring {
+
+std::ostream& operator<<(std::ostream& ostr, const ERO& ero) {
+    ostr << "[" << ero.srcIp << " -> " << ero.dstIp << " : (";
+    for (SegmentId id : ero.explicitRoute) {
+        ostr << id << ",";
+    }
+    ostr << ")]";
+    return ostr;
+}
+
+std::ostream& operator<<(std::ostream& ostr, const EROs& eros) {
+    ostr << "{";
+    for(auto &ero : eros ) {
+        ostr << ero << ",";
+    }
+    ostr << "}";
+    return ostr;
+}
+
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/control/ERO.h b/src/inet/networklayer/spring/control/ERO.h
new file mode 100644
index 000000000..6b6ae9678
--- /dev/null
+++ b/src/inet/networklayer/spring/control/ERO.h
@@ -0,0 +1,32 @@
+#ifndef SPRING_ERO_H_
+#define SPRING_ERO_H_
+
+#if STANDALONE_STREETE
+#include "inet/networklayer/spring/standalone/IPv4Address.h"
+#else
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+#endif
+#include "inet/networklayer/spring/SPRINGDefs.h"
+
+namespace inet {
+
+namespace spring {
+
+
+class ERO {
+public:
+    IPv4Address srcIp;
+    IPv4Address dstIp;
+    SIDVector explicitRoute;
+    friend std::ostream& operator<<(std::ostream& ostr, const ERO& ero);
+};
+
+typedef std::vector<ERO> EROs;
+std::ostream& operator<<(std::ostream& ostr, const EROs& eros) ;
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif /* SPRING_ERO_H_ */
diff --git a/src/inet/networklayer/spring/control/ISpringNodeController.ned b/src/inet/networklayer/spring/control/ISpringNodeController.ned
new file mode 100644
index 000000000..09f690191
--- /dev/null
+++ b/src/inet/networklayer/spring/control/ISpringNodeController.ned
@@ -0,0 +1,41 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+package inet.networklayer.spring.control;
+
+//
+// TODO auto-generated type
+//
+moduleinterface ISpringNodeController
+{
+    parameters:       
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+    	int nodeId ;
+    	int maxNodalSID;
+    	int maxAdjacencySID;
+    	
+    	string controllerIP;
+    	int controllerPort;
+    	int localPort;
+    	
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/control/ISpringNwController.ned b/src/inet/networklayer/spring/control/ISpringNwController.ned
new file mode 100644
index 000000000..a7e0cc755
--- /dev/null
+++ b/src/inet/networklayer/spring/control/ISpringNwController.ned
@@ -0,0 +1,37 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+package inet.networklayer.spring.control;
+
+//
+// TODO auto-generated type
+//
+moduleinterface ISpringNwController
+{
+    parameters:
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+        int maxNodalSID;
+        int maxAdjacencySID;
+        int localPort;
+
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/control/NetGraph.cc b/src/inet/networklayer/spring/control/NetGraph.cc
new file mode 100644
index 000000000..51e28ac48
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NetGraph.cc
@@ -0,0 +1,109 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include <algorithm>
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/NetGraph.h"
+
+
+namespace inet {
+
+namespace spring {
+
+
+
+NetGraph::NetGraph( SRGBDatabase * _srgb) : srgb(_srgb){//, unsigned int nodeIdx){
+}
+
+NetGraph::Node* NetGraph::getNodeBySid(SegmentId sid){
+    auto it = nodesBySid.find(sid);
+    if (it == nodesBySid.end()) {
+        return NULL;
+    }
+    return it->second;
+}
+NetGraph::Node* NetGraph::getNodeByName(const std::string &name){
+    auto it = nodesByName.find(name);
+    if (it == nodesByName.end()) {
+        return NULL;
+    }
+    return it->second;
+}
+
+std::ostream& operator<<(std::ostream& ostr, const NetGraph::Node& n) {
+    if(n.name.empty()){
+        ostr << n.routerID
+                << "(sid=" << n.sid << " idx=" << n.getIndex() << ")";
+    } else {
+        ostr << n.name
+                << "(sid=" << n.sid <<
+                " rID=" << n.routerID <<
+                " idx=" << n.getIndex() << ")";
+    }
+
+    return ostr;
+}
+
+
+void NetGraph::resetLinks() {
+    for (Topology::Link * _link : links) {
+        static_cast<Link*>(_link)->enable();
+    }
+}
+
+
+/*
+NetGraph::Link * NetGraph::createLink(SegmentId sid) {
+    Link * l = new Link();
+    l->setSid(sid);
+    return l;
+}
+*/
+
+void NetGraph::disableLink(SegmentId nodeSid,
+        SegmentId intfSid) {
+    Node * node = getNodeBySid(nodeSid);
+    if (!node) {
+        return;
+    }
+
+    for (int i = 0; i < node->getNumOutLinks(); i++) {
+        Link * link = (Link*) node->getLinkOut(i);
+        if (link->getSid() == intfSid) {
+            link->disable();
+            EV << "Link disabled from node: " << nodeSid << " link sid: "
+                      << intfSid << std::endl;
+        }
+    }
+}
+
+
+
+
+
+std::ostream& operator<<(std::ostream& ostr, const NetGraph::Link& l) {
+    ostr << *(static_cast<NetGraph::Node*>(l.getSrcNode())) << "--("
+            << "u=" << l.getBps()
+            << " d=" << l.getDatarate() << ")-->"
+            << *(static_cast<NetGraph::Node*>(l.getDestNode()));
+    return ostr;
+}
+
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/control/NetGraph.h b/src/inet/networklayer/spring/control/NetGraph.h
new file mode 100644
index 000000000..894bc0861
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NetGraph.h
@@ -0,0 +1,110 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGNETWORK_H_
+#define SPRINGNETWORK_H_
+
+#include <unordered_map>
+
+#include "../base/FlowGraph.h"
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/base/GraphDSSSPTree.h"
+#include "inet/networklayer/spring/control/SRGBDatabase.h"
+#include "inet/networklayer/spring/control/ERO.h"
+
+namespace inet {
+namespace spring {
+
+
+class NetGraph: public FlowGraph<false,false> {
+public:
+    friend class OspfNetGraphConstructor;
+    friend class OmnetNetGraphConstructor;
+    friend class DirectNetGraphConstructor;
+
+    class Link: public FlowGraphBase::Link {
+        friend class NetGraph;
+    protected:
+        SegmentId sid;
+
+    public:
+        Link() : FlowGraphBase::Link(){sid=0; currentBps = 0;}
+
+        void setSid(SegmentId _sid) {sid = _sid;}
+        SegmentId getSid(){return sid;}
+        friend std::ostream& operator<<(std::ostream& ostr, const Link& l) ;
+    };
+
+    class Node: public FlowGraphBase::Node {
+        friend class NetworkGraph;
+    protected:
+        SegmentId sid;
+        IPv4Address routerID;
+        std::string name;
+    public:
+        Node(SegmentId id) : FlowGraphBase::Node(id) {sid = 0;}
+        Node() : FlowGraphBase::Node(){sid = 0;}
+
+        void setName(const std::string &_name) {name = _name;}
+        const std::string& getName(){return name;}
+        void setSid(SegmentId _sid) {sid = _sid;}
+        SegmentId getSid(){return sid;}
+        void setRouterID(IPv4Address &ip){routerID = ip;}
+        void setRouterID(const IPv4Address &ip){routerID = ip;}
+        IPv4Address& getRouterID(){return routerID;}
+
+        friend std::ostream& operator<<(std::ostream& ostr, const Node& n);
+    };
+
+protected:
+    SRGBDatabase * srgb;
+
+    std::unordered_map<SegmentId, Node *> nodesBySid;
+    std::unordered_map<std::string, Node *> nodesByName;
+public:
+
+//#if STANDALONE_STREETE
+//#else
+//#endif
+    NetGraph( SRGBDatabase * _srgb);
+    NetGraph(){};
+    virtual ~NetGraph(){}
+
+
+    Node * getNodeBySid(SegmentId sid);
+    Node * getNodeByName(const std::string &name);
+    //Link * createLink(SegmentId sid);
+
+
+    void disableLink(SegmentId nodeSid, SegmentId intfSid);
+    void resetLinks();
+
+protected:
+#if !STANDALONE_STREETE
+    virtual Topology::Node *createNode(cModule *module) override {return new Node(module->getId());}
+#endif
+    virtual Topology::Node *createNode() override {return new Node();}
+    virtual Topology::Link *createLink() override {return new Link();}
+};
+
+
+
+} //namespace spring
+
+} //namespace inet
+
+
+
+#endif /* SPRINGNETWORK_H_ */
diff --git a/src/inet/networklayer/spring/control/NetGraphConstructor.cc b/src/inet/networklayer/spring/control/NetGraphConstructor.cc
new file mode 100644
index 000000000..472786aec
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NetGraphConstructor.cc
@@ -0,0 +1,393 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/networklayer/spring/control/NetGraphConstructor.h"
+
+#if !STANDALONE_STREETE
+#include "inet/routing/ospfv2/opaque/ExtendedPrefixLinkAttr_m.h"
+#include "inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h"
+#endif
+
+
+namespace inet {
+
+namespace spring {
+void DirectNetGraphConstructor::construct() {
+    network.links.clear();
+    allocedLinks.clear();
+    network.clear();
+    allocedNodes.clear();
+    network.nodesBySid.clear();
+    network.nodesByName.clear();
+
+    //creating nodes
+    for(unsigned int i=0; i<neighbours.size(); i++){
+        NetGraph::Node *node = static_cast<NetGraph::Node*>(network.createNode());
+        node->setIndex(i);
+        network.addNode(node);
+    }
+
+    //creating links
+    int idx=0;
+    for(unsigned int i=0; i<neighbours.size(); i++){
+        for(unsigned int j=0; j<neighbours[i].size(); j++ ){
+            NetGraph::Link * link = static_cast<NetGraph::Link*>(network.createLink());
+            NetGraph::Node * srcNode = static_cast<NetGraph::Node*>(network.getNode(i));
+            NetGraph::Node * dstNode = static_cast<NetGraph::Node*>(network.getNode(neighbours[i][j]));
+
+            link->setIndex(idx++);
+            link->setWeight(1);
+            link->setDatarate(datarate);
+
+            //std::cout << _link << ":" << link << " ";
+            network.addLink(link, srcNode, dstNode);
+            network.links.push_back(link);
+        }
+    }
+
+    //std::cout << std::endl;
+
+}
+#if !STANDALONE_STREETE
+void OmnetNetGraphConstructor::construct() {
+    network.links.clear();
+    allocedLinks.clear();
+    network.clear();
+    allocedNodes.clear();
+    network.nodesBySid.clear();
+    network.nodesByName.clear();
+
+    network.extractByProperty("springNode");
+
+    for (int i = 0; i < network.getNumNodes(); i++) {
+        NetGraph::Node * node = static_cast<NetGraph::Node*>(network.getNode(i));
+
+        node->setName(node->getModule()->getName());
+        network.nodesByName[node->getModule()->getName()] = node;
+
+        SegmentId sid =
+                node->getModule()->getSubmodule("springNodeController")->par(
+                        "nodeId").longValue();
+        node->setSid(sid);
+        network.nodesBySid[sid] = node;
+
+        node->setIndex(i);
+        L3AddressResolver resolver;
+        node->setRouterID(resolver.routerIdOf(node->getModule()).toIPv4());
+
+        //std::cout << "NumOutLinks"
+        for (int j = 0; j < node->getNumOutLinks(); j++) {
+            NetGraph::Link *link = static_cast<NetGraph::Link*>(node->getLinkOut(j));
+
+            ConfigurableThruputMeteringChannel* channel =
+                    dynamic_cast<ConfigurableThruputMeteringChannel*>(link->getLocalGate()->getChannel());
+            ASSERT(channel);
+            link->setWeight(channel->getDelay().dbl());
+            ((NetGraph::Link*) link)->setDatarate(channel->getDatarate());
+
+            network.links.push_back(link);
+        }
+
+        //std::cout <<*node<< std::endl;
+
+    }
+
+    for (unsigned int l = 0; l < network.links.size(); l++) {
+        ((NetGraph::Link *) network.links[l])->setIndex(l);
+    }
+    //network.resetTMs();
+    //initializeShortestPaths();
+}
+
+
+/////////////////////////////////////////////////////////////
+/////////////////////////////////////////////////////////////
+/////////////////////////////////////////////////////////////
+
+bool OspfNetGraphConstructor::parseTELinkTLV(const OSPFOpaqueTLV &tlv) {
+    bool hasDuplicate;
+    bool subLsaFound[ADMINISTRATIVE_GROUP + 1] = { false };
+
+    const OSPFOpaqueTLVs *subTlvsArray = check_and_cast<const OSPFOpaqueTLVs*>(
+            tlv.getValue());
+    for (int i = 0; i < (int) subTlvsArray->getTlvsArraySize(); i++) {
+        const OSPFOpaqueTLV &subTlv = subTlvsArray->getTlvs(i);
+        int subTlvType = subTlv.getType();
+        if (subTlvType < OSPFOpaqueTESubTLVType::LINK_TYPE
+                || subTlvType > OSPFOpaqueTESubTLVType::ADMINISTRATIVE_GROUP) {
+            continue;
+        }
+        if (subLsaFound[subTlvType]) {
+            hasDuplicate = true;
+            break;
+        }
+        subLsaFound[subTlvType] = true;
+        switch (subTlvType) {
+        case OSPFOpaqueTESubTLVType::LINK_TYPE:
+        case OSPFOpaqueTESubTLVType::LINK_ID:
+        case OSPFOpaqueTESubTLVType::LOCAL_IP:
+        case OSPFOpaqueTESubTLVType::REMOTE_IP:
+        case OSPFOpaqueTESubTLVType::TE_METRIC:
+        case OSPFOpaqueTESubTLVType::MAX_BANDWIDTH:
+        case OSPFOpaqueTESubTLVType::MAX_RESERVABLE_BANDWIDTH:
+        case OSPFOpaqueTESubTLVType::UNRESERVED_BANDWIDTH:
+        case OSPFOpaqueTESubTLVType::ADMINISTRATIVE_GROUP:
+            break;
+        }
+    }
+    return subLsaFound[OSPFOpaqueTESubTLVType::LINK_TYPE]
+            && subLsaFound[OSPFOpaqueTESubTLVType::LINK_ID] && !hasDuplicate;
+}
+
+bool OspfNetGraphConstructor::parseTETLVs(const OSPFOpaqueTLVs &tlvArray,
+        TEInfo& result) {
+    result = TEInfo();
+    bool hasRA = false;
+    bool hasDuplicate = false;
+
+    for (int i = 0; i < (int) tlvArray.getTlvsArraySize(); i++) {
+        if (hasDuplicate)
+            break;
+
+        const OSPFOpaqueTLV &tlv = tlvArray.getTlvs(i);
+        short tlvType = tlv.getType();
+        if (tlvType == OSPFOpaqueTETLVType::ROUTER_ADDRESS) {
+            if (hasRA) {
+                hasDuplicate = true;
+                break;
+            }
+            hasRA = true;
+            result.routerAddress = check_and_cast<const TLVipv4Val*>(
+                    tlv.getValue())->get();
+        } else if (tlvType == OSPFOpaqueTETLVType::LINK) {
+            TELinkInfo linkInfo;
+            if (parseTELinkTLV(tlv)) {
+                result.links.push_back(linkInfo);
+            }
+        }
+    }
+
+    return hasRA && !hasDuplicate;
+}
+
+bool OspfNetGraphConstructor::parseSIDLabelTLV(const OSPFOpaqueTLV *tlv,
+        SegmentId &sid) {
+    EV << "    parsing SID/Label sub-tlv";
+
+    const PrefixSIDValue *sidVal = check_and_cast<const PrefixSIDValue*>(
+            tlv->getValue());
+    if (sidVal->getFlags().V_ValueIndex) {
+        sid = sidVal->getLabelOrIdx();
+        return true;
+    }
+
+    return network.srgb->getByIndex(sidVal->getLabelOrIdx(), sid);
+}
+
+bool OspfNetGraphConstructor::parseExtendedPrefixLSA(const OSPFOpaqueLSA *lsa) {
+    const OSPFOpaqueTLVs * tlvs = check_and_cast<const OSPFOpaqueTLVs*>(
+            lsa->getInformation());
+
+    EV << "  Parsing extended prefix LSA" << endl;
+    for (int i = 0; i < (int) tlvs->getTlvsArraySize(); i++) {
+        const OSPFOpaqueTLV *tlv = &(tlvs->getTlvs(i));
+        if (tlv->getType() != ExtendedPrefixTLVTypes::EXTENDED_PREFIX) {
+            EV << "  skipping unwanted TLV type" << endl;
+            continue;
+        }
+
+        parseExtendedPrefixTLV(tlv);
+    }
+    return true;
+}
+
+bool OspfNetGraphConstructor::parseExtendedPrefixTLV(const OSPFOpaqueTLV *tlv) {
+    EV << "    Parsing extended prefix TLV" << endl;
+    const ExtendedPrefixVal *tlvVal = check_and_cast<const ExtendedPrefixVal*>(
+            tlv->getValue());
+
+    if (tlvVal->getAddressFamily() != ExtendedPrefixAF::IPV4_UNICAST) {
+        throw cRuntimeError("only ipv4 unicast supported");
+    }
+
+    //char prefLen = tlvVal->getPrefixLength();
+    IPv4Address pref = tlvVal->getPrefix();
+
+    for (int i = 0; i < (int) tlvVal->getSubTLVs().getTlvsArraySize(); i++) {
+        const OSPFOpaqueTLV *subTlv = &(tlvVal->getSubTLVs().getTlvs(i));
+
+        if (subTlv->getType() != ExtendedPrefixSubTLVTypes::SPRING_PREFIX_SID) {
+            EV << "      skipping unwanted sub-TLV type: "
+                      << (int) subTlv->getType() << endl;
+            continue;
+        }
+        const PrefixSIDValue *prefSid = check_and_cast<const PrefixSIDValue*>(
+                subTlv->getValue());
+
+        //only local values implemented
+        ASSERT(!prefSid->getFlags().V_ValueIndex);
+        ASSERT(!prefSid->getFlags().L_LocalGlobal);
+
+        SegmentId sid;
+        bool ok = network.srgb->getByIndex(prefSid->getLabelOrIdx(), sid);
+        ASSERT(ok);
+
+        NetGraph::Node * node = findOrCreateNode(pref);
+        node->setSid(sid);
+
+        network.nodesBySid[sid] = node;
+        EV << "      node-SID: " << sid << endl;
+        return true;
+    }
+
+    return false;
+}
+
+bool OspfNetGraphConstructor::parseExtendedLinkLSA(const OSPFOpaqueLSA *lsa) {
+    const OSPFOpaqueTLVs * tlvs = check_and_cast<const OSPFOpaqueTLVs*>(
+            lsa->getInformation());
+
+    NetGraph::Node * srcNode = findOrCreateNode(lsa->getHeader().getAdvertisingRouter());
+
+    EV << "  Parsing extended link LSA" << endl;
+    for (int i = 0; i < (int) tlvs->getTlvsArraySize(); i++) {
+        const OSPFOpaqueTLV *tlv = &(tlvs->getTlvs(i));
+        if (tlv->getType() != ExtendedLinkTLVTypes::EXTENDED_LINK) {
+            EV << "    skipping unwanted TLV type" << endl;
+            continue;
+        }
+
+        parseExtendedLinkTLV(tlv, srcNode);
+    }
+
+    return true;
+
+}
+
+bool OspfNetGraphConstructor::parseExtendedLinkTLV(const OSPFOpaqueTLV *tlv,
+        NetGraph::Node *srcNode) {
+    EV << "    Parsing extended link TLV" << endl;
+    const ExtendedLinkVal *tlvVal = check_and_cast<const ExtendedLinkVal*>(
+            tlv->getValue());
+
+    if (tlvVal->getLinkType() != LinkType::POINTTOPOINT_LINK) {
+        throw cRuntimeError("Only p2p links are supported now");
+    }
+
+    NetGraph::Node * adjNode = findOrCreateNode(tlvVal->getLinkID());
+    //val->getLinkData(); //FIXME: not implemented
+    for (int i = 0; i < (int) tlvVal->getSubTLVs().getTlvsArraySize(); i++) {
+        const OSPFOpaqueTLV *subTlv = &(tlvVal->getSubTLVs().getTlvs(i));
+
+        if (subTlv->getType() != ExtendedLinkSubTLVTypes::SPRING_ADJ_SID) {
+            EV << "    skipping unwanted sub-TLV type" << endl;
+            continue;
+        }
+        EV << "      parsing adjacency sid sub-tlv" << endl;
+
+        const AdjSIDValue *sidVal = check_and_cast<const AdjSIDValue*>(
+                subTlv->getValue());
+        EV << "        ";
+
+        //only local values implemented
+        ASSERT(sidVal->getFlags().V_ValueIndex);
+        ASSERT(sidVal->getFlags().L_LocalGlobal);
+        SegmentId sid = sidVal->getLabelOrIdx();
+
+        NetGraph::Link * link = findOrCreateLink(srcNode, adjNode);
+        link->setWeight(sidVal->getCost() > 0 ? sidVal->getCost() : 1);
+        link->setSid(sid);
+        link->setDatarate(
+                sidVal->getDatarate() > 0 ? sidVal->getDatarate() : 1);
+
+        EV << " datarate: " << link->getDatarate();
+        EV << " cost: " << ((NetGraph::Link*)link)->getWeight();
+        EV << " adj-SID: " << sid << endl;
+    }
+
+    return false;
+}
+
+void OspfNetGraphConstructor::construct() {
+    network.links.clear();
+    allocedLinks.clear();
+
+    //if (rootNode) {
+    //    IPv4Address rootNodeID = rootNode->getRouterID();
+    //    network.clear();
+    //    allocedNodes.clear();
+    //    rootNode = findOrCreateNode(rootNodeID);
+    //} else {
+        network.clear();
+        allocedNodes.clear();
+    //}
+
+    //parse the opaque LSAs and add the nodes and links to the topology
+    for (const auto &lsa : lsaDatabase) {
+        EV << *lsa;
+        switch (lsa->getHeader().getOpaqueType()) {
+
+        case OSPFOpaqueType::EXTENDED_LINK_TYPE:
+            parseExtendedLinkLSA(lsa.get());
+            break;
+        case OSPFOpaqueType::EXTENDED_PREFIX_TYPE:
+            parseExtendedPrefixLSA(lsa.get());
+            break;
+        }
+    }
+}
+
+//void getPath(const )
+NetGraph::Node * OspfNetGraphConstructor::findOrCreateNode(const IPv4Address& ip) {
+    NetGraph::Node * node;
+    auto it = allocedNodes.find(ip);
+    if (it == allocedNodes.end()) {
+        node = static_cast<NetGraph::Node *>( network.createNode());
+        allocedNodes[ip] = node;
+
+        node->setIndex(network.nodes.size());
+        network.nodes.push_back(node);
+    } else {
+        node = it->second;
+    }
+    node->setRouterID(ip);
+    return node;
+}
+
+NetGraph::Link * OspfNetGraphConstructor::findOrCreateLink(NetGraph::Node * srcNode, NetGraph::Node *dstNode) {
+    NetGraph::Link * link;
+    LinkMapID id;
+    id.srcIdx = srcNode->getIndex();
+    id.dstIdx = dstNode->getIndex();
+
+    auto it = allocedLinks.find(id);
+    if (it == allocedLinks.end()) {
+        link = static_cast<NetGraph::Link *> (network.createLink());
+
+        allocedLinks[id] = link;
+        network.addLink(link, srcNode, dstNode);
+
+        link->setIndex(network.links.size());
+        network.links.push_back( link);
+    } else {
+        link = it->second;
+    }
+    return link;
+}
+
+#endif
+
+}/* namespace spring */
+} /* namespace inet */
diff --git a/src/inet/networklayer/spring/control/NetGraphConstructor.h b/src/inet/networklayer/spring/control/NetGraphConstructor.h
new file mode 100644
index 000000000..1c1f64d70
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NetGraphConstructor.h
@@ -0,0 +1,129 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef INET_NETWORKLAYER_SPRING_CONTROL_NETGRAPHCONSTRUCTOR_H_
+#define INET_NETWORKLAYER_SPRING_CONTROL_NETGRAPHCONSTRUCTOR_H_
+
+#include <unordered_map>
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/NetGraph.h"
+#if !STANDALONE_STREETE
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/opaque/OSPFTE.h"
+#include "inet/networklayer/spring/control/SpringOspf_m.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+#endif
+
+namespace inet {
+
+using namespace ospf;
+namespace spring {
+
+class NetGraphConstructorContract {
+protected:
+
+    struct LinkMapID {
+        int srcIdx;
+        int dstIdx;
+        //IPv4Address srcIntfIP;
+
+        struct hash {
+            size_t operator()(const LinkMapID &id) const {
+                return 37 * std::hash<int>()(id.srcIdx) + std::hash<int>()(id.dstIdx);
+            }
+        };
+        struct equals {
+            bool operator()(const LinkMapID &id1,
+                    const LinkMapID &id2) const {
+                return id1.srcIdx == id2.srcIdx && id1.dstIdx == id2.dstIdx;
+            }
+        };
+    };
+    //for the hash tables
+    struct hash_IPv4Address {
+        size_t operator()(const IPv4Address &ip) const {
+            return std::hash<int>()((int) ip.getInt());
+        }
+    };
+    struct equals_IPv4Address {
+        bool operator()(const IPv4Address &ip1,
+                const IPv4Address &ip2) const {
+            return ip1 == ip2;
+        }
+    };
+
+    //keeps track of the already created nodes
+
+    std::unordered_map<IPv4Address, NetGraph::Node *, hash_IPv4Address, equals_IPv4Address> allocedNodes;
+    std::unordered_map<LinkMapID, NetGraph::Link *, LinkMapID::hash, LinkMapID::equals> allocedLinks;
+
+public:
+    virtual void construct()=0;
+    virtual ~NetGraphConstructorContract(){};
+};
+
+class DirectNetGraphConstructor : public NetGraphConstructorContract {
+public:
+    NetGraph &network;
+    const std::vector<std::vector<int>> &neighbours;
+    double datarate;
+    DirectNetGraphConstructor(NetGraph &_network,
+                              const std::vector<std::vector<int>>&_neighbours,
+                              double _datarate):
+            network(_network), neighbours(_neighbours), datarate(_datarate){}
+    virtual void construct() override ;
+    virtual ~DirectNetGraphConstructor(){};
+};
+
+#if !STANDALONE_STREETE
+class OmnetNetGraphConstructor : public NetGraphConstructorContract {
+public:
+    NetGraph& network;
+    OmnetNetGraphConstructor(NetGraph& _network): network(_network){}
+    virtual void construct() override;
+    virtual ~OmnetNetGraphConstructor(){};
+};
+
+class OspfNetGraphConstructor : public NetGraphConstructorContract {
+public:
+    NetGraph& network;
+    OpaqueLsaDatabase &lsaDatabase;
+
+
+    OspfNetGraphConstructor(NetGraph& _network, OpaqueLsaDatabase &_lsaDatabase):
+        network(_network), lsaDatabase(_lsaDatabase){}
+
+    virtual void construct() override;
+    virtual ~OspfNetGraphConstructor(){};
+
+    NetGraph::Node * findOrCreateNode(const IPv4Address& ip);
+    NetGraph::Link * findOrCreateLink(NetGraph::Node * srcNode, NetGraph::Node *dstNode ) ;
+private:
+    bool parseTELinkTLV(const OSPFOpaqueTLV &tlv) ;
+    bool parseTETLVs(const OSPFOpaqueTLVs &tlvArray, TEInfo& result) ;
+    bool parseSIDLabelTLV(const OSPFOpaqueTLV *tlv, SegmentId &sid) ;
+    bool parseExtendedPrefixLSA(const OSPFOpaqueLSA *lsa);
+    bool parseExtendedPrefixTLV(const OSPFOpaqueTLV *tlv) ;
+    bool parseExtendedLinkLSA(const OSPFOpaqueLSA *lsa) ;
+    bool parseExtendedLinkTLV(const OSPFOpaqueTLV *tlv, NetGraph::Node *srcNode);
+};
+#endif
+
+} //namespace spring
+} //namespace inet
+
+#endif /* INET_NETWORKLAYER_SPRING_CONTROL_NETGRAPHCONSTRUCTOR_H_ */
diff --git a/src/inet/networklayer/spring/control/NetworkController.cc b/src/inet/networklayer/spring/control/NetworkController.cc
new file mode 100644
index 000000000..674f61882
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NetworkController.cc
@@ -0,0 +1,128 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/networklayer/spring/control/NetworkController.h"
+#include "inet/networklayer/spring/control/NetGraphConstructor.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+
+namespace inet {
+
+namespace spring {
+
+Define_Module(NetworkController);
+
+void NetworkController::initialize(int stage) {
+    cSimpleModule::initialize(stage);
+    if (stage == 0) {
+        minNodalSID = 1;
+        maxNodalSID = par("maxNodalSID");
+
+        minAdjacencySID = maxNodalSID + 1;
+        maxAdjacencySID = par("maxAdjacencySID");
+
+        ASSERT(0 <= minNodalSID && minNodalSID <= maxNodalSID);
+        ASSERT(minAdjacencySID <= maxAdjacencySID);
+
+        ospf = check_and_cast<OSPFRouting *>(getModuleByPath("^.ospf"));
+
+        srgb = std::unique_ptr < SRGBDatabase > (new SRGBDatabase());
+        srgb->addRange(minNodalSID, maxNodalSID - minNodalSID + 1);
+
+        lsaDatabase = std::unique_ptr<OpaqueLsaDatabase>(new OpaqueLsaDatabase());
+
+        network = std::unique_ptr < ControllerNetGraph > (new ControllerNetGraph(srgb.get()));
+
+        localPort = par("localPort");
+        udpSocket.setOutputGate(gate("udpOut"));
+        udpSocket.bind(localPort);
+
+        scheduleAt(simTime() + 71, new cMessage);
+    }
+
+    //wait for ospf
+    if (stage == INITSTAGE_APPLICATION_LAYER) {
+        ospf->registerOpaqueListener(this,
+                OSPFOpaqueType::EXTENDED_LINK_TYPE, 0);
+        ospf->registerOpaqueListener(this,
+                OSPFOpaqueType::EXTENDED_PREFIX_TYPE, 0);
+    }
+}
+
+//IOpaqueListener
+void NetworkController::notify(OSPFOpaqueLSA *lsa) {
+    Enter_Method_Silent();
+    EV << "Received LSA update: " << *lsa;
+    lsaDatabase->updateLSAinMap(std::unique_ptr<OSPFOpaqueLSA>(lsa));
+}
+
+void NetworkController::handleTimer(cMessage *msg){
+
+    OspfNetGraphConstructor constructor(*network, *lsaDatabase);
+    constructor.construct();
+    network->getTM().reset();
+    network->initializeShortestPaths();
+    delete msg;
+}
+
+void NetworkController::sendEROS(SegmentId srcSid, L3Address dstAddr, int dstPort){
+    UDPEros * udpEros = new UDPEros;
+    network->getAllEROsFrom(srcSid, udpEros->getEros());
+    udpSocket.sendTo(udpEros, dstAddr, dstPort);
+}
+
+void NetworkController::updateStats(SegmentId srcSid, StatsVector& stats){
+    for(auto &it: stats) {
+        SegmentId dstSid;
+
+        bool valid=srgb->getByIndex(it.first, dstSid);
+        ASSERT(valid);
+        network->getTM().update(srcSid, dstSid,it.second);
+
+    }
+}
+
+void NetworkController::handleMessage(cMessage *msg)
+{
+
+    if (msg->isSelfMessage()) {
+        handleTimer(msg);
+    }
+    else if (msg->getArrivalGateId() == gate("udpIn")->getId()
+            && msg->getKind() == UDP_I_DATA) {
+
+        UDPStats * packet = dynamic_cast<UDPStats*> (msg);
+        ASSERT(packet);
+
+        SegmentId srcSid ;
+        bool valid=srgb->getByIndex(packet->getOrigSid(), srcSid);
+        ASSERT(valid);
+
+        StatsVector &stats = packet->getStats();
+        updateStats(srcSid, stats);
+
+        UDPDataIndication * udpData = dynamic_cast<UDPDataIndication*>(packet->getControlInfo());
+        ASSERT(udpData!=NULL);
+        sendEROS(srcSid, udpData->getSrcAddr(), udpData->getSrcPort());
+
+        delete msg;
+    } else {
+        throw cRuntimeError("Unexpected message");
+    }
+}
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/control/NetworkController.h b/src/inet/networklayer/spring/control/NetworkController.h
new file mode 100644
index 000000000..cc0ae3255
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NetworkController.h
@@ -0,0 +1,82 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGNETWORKCONTROLLER_H_
+#define SPRINGNETWORKCONTROLLER_H_
+
+#include <memory>
+
+#include "../base/FlowGraph.h"
+#include "inet/transportlayer/udp/UDP.h"
+#include "inet/transportlayer/contract/udp/UDPSocket.h"
+
+#include "inet/routing/ospfv2/OSPFRouting.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+#include "inet/networklayer/spring/control/ControllerNetGraph.h"
+
+
+
+namespace inet {
+
+using namespace ospf;
+
+namespace spring {
+//TODO:  use short node indexes to save memory.
+//the order of nodes in the initial Graph must not change;
+
+
+
+class NetworkController: public cSimpleModule, public IOpaqueListener {
+
+private:
+    std::unique_ptr<ControllerNetGraph> network;
+
+    void sendEROS(SegmentId dstSID, L3Address dstAddr, int dstPort);
+    void updateStats(SegmentId origSid, StatsVector& stats);
+protected:
+    SegmentId minNodalSID;
+    SegmentId maxNodalSID;
+    SegmentId minAdjacencySID;
+    SegmentId maxAdjacencySID;
+    OSPFRouting *ospf;
+
+    int localPort;
+    UDPSocket udpSocket;
+
+    std::unique_ptr<SRGBDatabase> srgb;
+    std::unique_ptr<OpaqueLsaDatabase> lsaDatabase;
+
+public:
+    NetworkController() {}
+    virtual ~NetworkController(){}
+
+    virtual int numInitStages() const { return NUM_INIT_STAGES; }
+    virtual void initialize(int stage);
+    virtual void handleMessage(cMessage *msg);
+    virtual void handleTimer(cMessage *msg);
+
+    //IOpaqueListener
+    virtual void notify(OSPFOpaqueLSA *lsa) ;
+
+};
+
+} //namespace spring
+
+} //namespace inet
+
+#endif /* SPRINGNETWORKCONTROLLER_H_ */
diff --git a/src/inet/networklayer/spring/control/NodeController.cc b/src/inet/networklayer/spring/control/NodeController.cc
new file mode 100644
index 000000000..7006b4a10
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NodeController.cc
@@ -0,0 +1,381 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include <set>
+#include "inet/networklayer/spring/control/NodeController.h"
+#include "inet/networklayer/spring/forwarding/Classifier.h"
+
+namespace inet {
+
+namespace spring {
+
+Define_Module(NodeController);
+
+void NodeController::initialize(int stage) {
+    cSimpleModule::initialize(stage);
+    if (stage == INITSTAGE_LOCAL) {
+        minNodalSID = 1;
+        maxNodalSID = par("maxNodalSID");
+
+        minAdjacencySID = maxNodalSID + 1;
+        maxAdjacencySID = par("maxAdjacencySID");
+
+        //ASSERT(minNodalSID <= nodeSID && nodeSID <=maxNodalSID);
+        ASSERT(0 <= minNodalSID && minNodalSID <= maxNodalSID);
+        ASSERT(minAdjacencySID <= maxAdjacencySID);
+
+        ift = getModuleFromPar<IInterfaceTable>(par("interfaceTableModule"), this);
+        rt = getModuleFromPar<IIPv4RoutingTable>(par("routingTableModule"), this);
+        fib = getModuleFromPar<FibTable>(par("springFibTableModule"), this);
+        fec = getModuleFromPar<FecTable>(par("springFecTableModule"), this);
+        classif = getModuleFromPar<Classifier>(par("springClassifierModule"), this);
+
+
+        ospf = check_and_cast<OSPFRouting *>(getModuleByPath("^.ospf"));
+
+        lsaDatabase = std::unique_ptr < OpaqueLsaDatabase> (new OpaqueLsaDatabase());
+        srgb = std::unique_ptr < SRGBDatabase > (new SRGBDatabase());
+        srgb->addRange(minNodalSID, maxNodalSID - minNodalSID + 1);
+        bool valid = srgb->getIndexOfSID(par("nodeId"), nodeSIDidx);
+        ASSERT(valid);
+
+        classif->setSid(getNodalSID());
+
+        firstSelfMsg = true;
+        scheduleAt(simTime() + 70, new cMessage);
+    }
+
+    //wait for interfaceTable of the controller
+    if (stage == INITSTAGE_APPLICATION_LAYER) {
+        controllerIP = L3AddressResolver().resolve(par("controllerIP"));
+        localPort = par("localPort");
+        controllerPort = par("controllerPort");
+
+        if (controllerIP.isUnspecified()) {
+            ASSERT(0);
+        }
+        else {
+            controllerSocket.setOutputGate(gate("udpOut"));
+            controllerSocket.bind(localPort);
+            controllerSocket.connect(controllerIP, controllerPort);
+            EV << "Socket created" << endl;
+        }
+
+        netGraph = std::unique_ptr < NodeNetGraph> (new NodeNetGraph(rt->getRouterId(), srgb.get()));
+
+        ospf->registerOpaqueListener(this, OSPFOpaqueType::EXTENDED_LINK_TYPE,0);
+        ospf->registerOpaqueListener(this, OSPFOpaqueType::EXTENDED_PREFIX_TYPE, 0);
+        ospf->registerOpaqueListener(this, OSPFOpaqueType::PRIVATE_TYPE_TURN_OFF, 0);
+        floodLocalLinksDescription();
+    }
+}
+
+//IOpaqueListener
+void NodeController::notify(OSPFOpaqueLSA *lsa) {
+    Enter_Method_Silent();
+    EV_DETAIL << "Received LSA update: " << *lsa;
+    EV_DETAIL << "Adding to LSA map: "<<endl;
+    lsaDatabase->updateLSAinMap(std::unique_ptr<OSPFOpaqueLSA>(lsa));
+}
+
+void NodeController::updateExplicitRoutes(EROs &eros){
+    for (ERO &ero : eros ) {
+
+        if (ero.srcIp.isUnspecified()) {
+            continue;
+        }
+        SegmentId egresSid = ero.explicitRoute.back();
+
+        //extract without first element
+        //FIXME, don't copy data
+        auto it = ero.explicitRoute.begin();
+        SIDVector explicitRoute(++it, ero.explicitRoute.end());
+
+        fec->updateExplicitRoute(egresSid, explicitRoute);
+    }
+}
+
+void NodeController::handleMessage(cMessage *msg) {
+    if (msg->isSelfMessage()) {
+        handleTimer(msg);
+    } else if (msg->getArrivalGateId() == gate("udpIn")->getId()
+            && msg->getKind() == UDP_I_DATA) {
+        EV_DETAIL << "Received EROs" << endl;
+
+        UDPEros * packet = dynamic_cast<UDPEros*>(msg);
+        ASSERT(packet);
+
+        updateExplicitRoutes(packet->getEros());
+        delete msg;
+    }
+    else {
+        throw cRuntimeError("Unexpected message");
+    }
+
+}
+
+void NodeController::handleTimer(cMessage *msg) {
+    scheduleAt(simTime() + 0.9 + dblrand() / 5, msg);
+
+    if (firstSelfMsg) {
+        netGraph->constructGraph(*lsaDatabase);
+        netGraph->computeRoutes();
+        //rebuildFibTableECMP();
+        rebuildFibTable();
+        firstSelfMsg = false;
+    }
+
+    EV << "Sending stats to controller" << endl;
+    UDPStats * packet = new UDPStats;
+    packet->setOrigSid(nodeSIDidx);
+    for (auto &it : classif->getStats()) {
+        unsigned int sidIdx;
+        bool valid = srgb->getIndexOfSID(it.first, sidIdx);
+        ASSERT(valid);
+        packet->getStats().emplace_back(sidIdx,
+                it.second.getTotal(simTime()) / it.second.getInterval(simTime()));
+    }
+    controllerSocket.send(packet);
+
+
+    //Update the colors of links in the GUI
+    for (int i = 0; i < ift->getNumInterfaces(); i++) {
+        InterfaceEntry *ie = ift->getInterface(i);
+
+        if (ie->getNodeOutputGateId() < 0) {
+            continue;
+        }
+
+        cGate *g = getParentModule()->gate(ie->getNodeOutputGateId());
+        ConfigurableThruputMeteringChannel * ch =
+                dynamic_cast<ConfigurableThruputMeteringChannel *>(g->getChannel());
+        if (ch != nullptr) {
+            ch->updateDisplay();
+        }
+
+    }
+
+}
+
+void NodeController::rebuildFibTableECMP() {
+    //find, in the ECMP dijkstra structure, all next hops for the given node
+    auto findAllLinksToNextHops =
+            [this](NetGraph::Node * dstNode ) {
+                std::set<NetGraph::Link *> linksToNH;
+
+                std::vector<bool> visited(netGraph->getNumNodes(), false);
+                std::queue<NetGraph::Node *> toVisit;
+
+                toVisit.push(dstNode);
+                while( !toVisit.empty() ) {
+                    NetGraph::Node * node = toVisit.front();
+                    toVisit.pop();
+                    visited[node->getIndex()] = true;
+
+                    for(auto *link : netGraph->linkFromParent.getAllLinks(node->getIndex())) {
+                        int remoteIdx = static_cast<NetGraph::Node*>(link->getSrcNode())->getIndex();
+
+                        if(netGraph->linkFromParent[remoteIdx] == NULL) {
+                            linksToNH.insert( static_cast<NetGraph::Link*>(link) );
+                        } else if (!visited[remoteIdx]) {
+                            toVisit.push( static_cast<NetGraph::Node *> (netGraph->getNode(remoteIdx)) );
+                        }
+                    }
+
+                }
+
+                ASSERT(linksToNH.size() > 0);
+                return linksToNH;
+            };
+
+
+    fib->clear();
+    for (int i = 0; i < (int) netGraph->getNumNodes(); i++) {
+        NetGraph::Node * node = (NetGraph::Node *) netGraph->getNode(i);
+
+        if (rt->isLocalAddress(node->getRouterID())) {
+            fib->addEntry(node->getSid(), FibEntry::makeNext());
+            continue;
+        }
+
+        std::set<NetGraph::Link *> linksToNextHops  = findAllLinksToNextHops(node);
+
+        for(auto nh : linksToNextHops){
+            InterfaceEntry *ie = ift->getInterfaceById(nh->getSid());
+            ASSERT(ie);
+            int iftIndex = ie->getNetworkLayerGateIndex();
+            ASSERT(iftIndex > 0);
+
+            fib->addECMPEntry(node->getSid(), FibEntry::makeContinue(iftIndex));
+        }
+    }
+
+    EV_DETAIL << *fib << endl;
+}
+
+
+void NodeController::rebuildFibTable() {
+
+    fib->clear();
+    for (int i = 0; i < (int) netGraph->getNumNodes(); i++) {
+        NetGraph::Node * node = static_cast<NetGraph::Node *>( netGraph->getNode(i));
+
+        if (rt->isLocalAddress(node->getRouterID())) {
+            fib->addEntry(node->getSid(), FibEntry::makeNext());
+        } else {
+            NetGraph::Link *link = static_cast<NetGraph::Link*>(netGraph->linkFromParent[node->getIndex()]);
+            ASSERT(link);
+            while ( netGraph->linkFromParent[static_cast<NetGraph::Node*>(link->getSrcNode())->getIndex()]) {
+                link = static_cast<NetGraph::Link*>(
+                        netGraph->linkFromParent[static_cast<NetGraph::Node*>(link->getSrcNode())->getIndex()]
+                                                 );
+            }
+            InterfaceEntry *ie = ift->getInterfaceById(link->getSid());
+            ASSERT(ie);
+            int iftIndex = ie->getNetworkLayerGateIndex();
+            ASSERT(iftIndex > 0);
+            //std::cout << node->getIndex() << std::endl;
+            fib->addEntry(node->getSid(), FibEntry::makeContinue(iftIndex));
+        }
+    }
+
+    EV_DETAIL << *fib << endl;
+}
+
+void NodeController::floodLocalLinksDescription() {
+    ASSERT(ift);
+    ASSERT(rt);
+
+    unsigned int opaqueInfoLen = 0;
+
+    //set the sid/la belsub-tlv
+    //SIDLabelValue *sidVal = new SIDLabelValue();
+    //sidVal->setSid(nodeSID);
+
+    PrefixSIDValue *prefSID = new PrefixSIDValue();
+    PrefixSIDFlags prefSIDFlags;
+    prefSIDFlags.L_LocalGlobal = 0; //global
+    prefSIDFlags.V_ValueIndex = 0; //index
+    prefSIDFlags.N_NodeSID = 1;
+    prefSID->setFlags(prefSIDFlags);
+    prefSID->setMultiTopoID(0);
+    prefSID->setAlgorithm(0);
+    prefSID->setLabelOrIdx(nodeSIDidx);
+
+    ExtendedPrefixVal * extPrefVal = new ExtendedPrefixVal();
+    extPrefVal->setAddressFamily(ExtendedPrefixAF::IPV4_UNICAST);
+    extPrefVal->setPrefix(rt->getRouterId());
+    extPrefVal->setPrefixLength(32);
+    extPrefVal->setRouteType(ExtendedPrefixRouteType::INTER_AREA);
+    extPrefVal->setFlags(ExtendedPrefixFlags());
+    extPrefVal->getSubTLVs().setTlvsArraySize(1);
+    extPrefVal->getSubTLVs().getTlvs(0).setValue(prefSID);
+    extPrefVal->getSubTLVs().getTlvs(0).setType(
+            ExtendedPrefixSubTLVTypes::SPRING_PREFIX_SID);
+    //extPrefVal->getSubTLVs().getTlvs(0).setLength(0);//TODO
+
+    OSPFOpaqueTLVs *opaquePrefixInfo = new OSPFOpaqueTLVs();
+    opaquePrefixInfo->setTlvsArraySize(1);
+    opaquePrefixInfo->getTlvs(0).setValue(extPrefVal);
+    opaquePrefixInfo->getTlvs(0).setType(
+            ExtendedPrefixTLVTypes::EXTENDED_PREFIX);
+    ospf->floodOpaqueArea(opaquePrefixInfo, opaqueInfoLen,
+            BACKBONE_AREAID, OSPFOpaqueType::EXTENDED_PREFIX_TYPE, 0);
+
+    OSPFOpaqueTLVs *opaqueLinksInfo = new OSPFOpaqueTLVs();
+    opaqueInfoLen = 0;
+    //inspired by ted
+    for (int i = 0; i < ift->getNumInterfaces(); i++) {
+        InterfaceEntry *ie = ift->getInterface(i);
+
+        if (ie->getNodeOutputGateId() == -1) // ignore if it's not a physical interface
+            continue;
+
+        cGate *g = getParentModule()->gate(ie->getNodeOutputGateId());
+        ASSERT(g);
+        double linkBandwidth = g->getChannel()->getNominalDatarate();
+        double linkDelay =
+                check_and_cast<cDatarateChannel *>(g->getChannel())->getDelay().dbl();
+
+        g->getDisplayString().setTagArg("t", 0, "");
+        // find destination node for current interface
+        cModule *destNode = nullptr;
+        g = g->getNextGate();
+        while (g) {
+            cModule *mod = g->getOwnerModule();
+            cProperties* props = mod->getProperties();
+            if (props && props->getAsBool("springNode")) {
+                destNode = mod;
+                break;
+            }
+            g = g->getNextGate();
+        }
+
+        if (!g)     // not connected
+            continue;
+        IIPv4RoutingTable *destRt = L3AddressResolver().findIPv4RoutingTableOf(destNode);
+        if (!destRt)    // switch, hub, bus, accesspoint, etc
+            continue;
+        IPv4Address destRouterId = destRt->getRouterId();
+        IInterfaceTable* destIft = L3AddressResolver().findInterfaceTableOf(destNode);
+        ASSERT(destIft);
+        InterfaceEntry *destIe = destIft->getInterfaceByNodeInputGateId(g->getId());
+        ASSERT(destIe);
+
+        ASSERT(ie->ipv4Data());
+        ASSERT(destIe->ipv4Data());
+
+        AdjSIDValue *adjSID = new AdjSIDValue();
+        AdjSIDFlags adjSIDFlags;
+        adjSIDFlags.V_ValueIndex = 1; //value
+        adjSIDFlags.L_LocalGlobal = 1; //local
+        adjSID->setFlags(adjSIDFlags);
+        adjSID->setWeight(1);
+        adjSID->setMultiTopoID(0);
+        adjSID->setLabelOrIdx(ie->getInterfaceId());
+        adjSID->setCost(linkDelay);
+        adjSID->setDatarate(linkBandwidth);
+
+        ExtendedLinkVal * extLinkVal = new ExtendedLinkVal();
+        extLinkVal->setLinkType(LinkType::POINTTOPOINT_LINK);
+        extLinkVal->setLinkID(destRouterId);
+        extLinkVal->getSubTLVs().setTlvsArraySize(1);
+        extLinkVal->getSubTLVs().getTlvs(0).setValue(adjSID);
+        extLinkVal->getSubTLVs().getTlvs(0).setType(
+                ExtendedLinkSubTLVTypes::SPRING_ADJ_SID);
+        //extPrefVal->getSubTLVs().getTlvs(0).setLength(0);//TODO
+
+        int arraySize = opaqueLinksInfo->getTlvsArraySize();
+        opaqueLinksInfo->setTlvsArraySize(arraySize + 1);
+        opaqueLinksInfo->getTlvs(arraySize).setValue(extLinkVal);
+        opaqueLinksInfo->getTlvs(arraySize).setType(
+                ExtendedLinkTLVTypes::EXTENDED_LINK);
+    }
+    ospf->floodOpaqueArea(opaqueLinksInfo, opaqueInfoLen, BACKBONE_AREAID,
+            OSPFOpaqueType::EXTENDED_LINK_TYPE, 0);
+}
+
+SegmentId NodeController::getNodalSID() {
+    SegmentId sid = 0;
+    srgb->getByIndex(nodeSIDidx, sid);
+    return sid;
+}
+
+
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/control/NodeController.h b/src/inet/networklayer/spring/control/NodeController.h
new file mode 100644
index 000000000..ba9e9d6e2
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NodeController.h
@@ -0,0 +1,110 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGNODECONTROLLER_H_
+#define SPRINGNODECONTROLLER_H_
+#include <unordered_set>
+#include <unordered_map>
+#include <functional>
+#include <memory>
+
+#include "inet/common/ModuleAccess.h"
+#include "inet/networklayer/contract/IRoutingTable.h"
+#include "inet/networklayer/ipv4/IPv4InterfaceData.h"
+#include "inet/networklayer/contract/IInterfaceTable.h"
+#include "inet/transportlayer/udp/UDP.h"
+#include "inet/transportlayer/contract/udp/UDPSocket.h"
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+
+#include "inet/routing/ospfv2/OSPFRouting.h"
+#include "inet/routing/ospfv2/router/OSPFcommon.h"
+#include "inet/routing/ospfv2/OSPFPacket_m.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/opaque/ExtendedPrefixLinkAttr_m.h"
+#include "inet/networklayer/spring/control/SpringOspf_m.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h"
+#include "inet/networklayer/spring/forwarding/SPRING.h"
+#include "inet/networklayer/spring/forwarding/FibTable.h"
+#include "inet/networklayer/spring/control/NodeNetGraph.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+
+namespace inet {
+
+using namespace ospf;
+
+namespace spring {
+
+class NodeController: public cSimpleModule, public IOpaqueListener {
+protected:
+    SegmentId nodeSIDidx;
+    SegmentId minNodalSID;
+    SegmentId maxNodalSID;
+    SegmentId minAdjacencySID;
+    SegmentId maxAdjacencySID;
+
+    SPRING * spring;
+    IInterfaceTable *ift;           // interface table of the host
+    IIPv4RoutingTable *rt;
+    FibTable *fib;
+    FecTable *fec;
+    Classifier *classif;
+
+    L3Address controllerIP;
+    int controllerPort;
+    UDPSocket controllerSocket;
+
+    int localPort;
+
+    OSPFRouting *ospf;
+
+    std::unique_ptr<NodeNetGraph> netGraph;
+    std::unique_ptr<OpaqueLsaDatabase> lsaDatabase;
+    std::unique_ptr<SRGBDatabase> srgb;
+
+    std::vector<int> linksOff;
+
+    bool firstSelfMsg ;
+public:
+    NodeController() {}
+    virtual ~NodeController() {}
+
+    SegmentId getNodalSID();
+    void rebuildFibTable() ;
+    void rebuildFibTableECMP();
+
+protected:
+    virtual int numInitStages() const { return NUM_INIT_STAGES; }
+    virtual void initialize(int stage);
+    virtual void handleMessage(cMessage *msg);
+
+    void handleTimer(cMessage *msg);
+
+    //IOpaqueListener (receiving the ospf opaque lsa)
+    virtual void notify(OSPFOpaqueLSA *lsa);
+
+    //flood the node description via ospf
+    void updateExplicitRoutes(EROs &eros);
+    void floodLocalLinksDescription();
+};
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif /* SPRINGNODECONTROLLER_H_ */
diff --git a/src/inet/networklayer/spring/control/NodeNetGraph.cc b/src/inet/networklayer/spring/control/NodeNetGraph.cc
new file mode 100644
index 000000000..308f6e017
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NodeNetGraph.cc
@@ -0,0 +1,51 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/NodeNetGraph.h"
+#include "inet/networklayer/spring/control/NetGraphConstructor.h"
+
+namespace inet {
+namespace spring {
+
+NodeNetGraph::NodeNetGraph(const IPv4Address &_rootNodeID, SRGBDatabase * _srgb):
+        NetGraph(_srgb) {
+    rootNodeID = _rootNodeID;
+    srgb = _srgb;
+    rootNode = NULL;
+}
+
+void NodeNetGraph::computeRoutes() {
+    ASSERT(nodes.size() > 0);
+    ASSERT(rootNode);
+    bool OK = testIsConnectedFrom(rootNode->getIndex());
+    ASSERT(OK);
+
+    EV << "Computing Routes" << std::endl;
+    dijkstra(rootNode->getIndex());
+}
+
+void NodeNetGraph::constructGraph(OpaqueLsaDatabase &lsaDatabase){
+
+    OspfNetGraphConstructor constructor(*this, lsaDatabase);
+    constructor.construct();
+
+    rootNode = constructor.findOrCreateNode(rootNodeID);
+}
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/control/NodeNetGraph.h b/src/inet/networklayer/spring/control/NodeNetGraph.h
new file mode 100644
index 000000000..ef7abd4ac
--- /dev/null
+++ b/src/inet/networklayer/spring/control/NodeNetGraph.h
@@ -0,0 +1,59 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGNODENETGRAPH_H_
+#define SPRINGNODENETGRAPH_H_
+
+#include <unordered_map>
+
+
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/NetGraph.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+
+namespace inet {
+using namespace ospf;
+
+namespace spring {
+
+
+class NodeNetGraph: public NetGraph {
+protected:
+    IPv4Address rootNodeID;
+    Node * rootNode;
+
+public:
+    NodeNetGraph(const IPv4Address &rootNodeID, SRGBDatabase * _srgb);
+    virtual ~NodeNetGraph(){}
+
+    void constructGraph(OpaqueLsaDatabase &lsaDatabase);
+    void computeRoutes();
+
+protected:
+    virtual Topology::Node *createNode(cModule *module) {return new Node(module->getId());}
+    virtual Topology::Node *createNode() {return new Node();}
+    virtual Topology::Link *createLink() {return new Link();}
+};
+
+
+
+} //namespace spring
+
+} //namespace inet
+
+
+
+#endif /* SPRINGNETWORK_H_ */
diff --git a/src/inet/networklayer/spring/control/SRGBDatabase.cc b/src/inet/networklayer/spring/control/SRGBDatabase.cc
new file mode 100644
index 000000000..4634b2db5
--- /dev/null
+++ b/src/inet/networklayer/spring/control/SRGBDatabase.cc
@@ -0,0 +1,97 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/networklayer/spring/control/SRGBDatabase.h"
+
+namespace inet {
+
+namespace spring {
+
+bool SRGBDatabase::addRange(SegmentId firstLabel,
+        unsigned int rangeSize) {
+    if (rangeSize == 0) {
+        return false;
+    }
+    auto b = srgb.begin();
+    while (b != srgb.end()) {
+        //go to next range block
+        if (b->first + b->size <= firstLabel) {
+            b++;
+            continue;
+        }
+        //range exactly the same as the range in the block b
+        if (b->first == firstLabel && b->size == rangeSize) {
+            return true;
+        }
+
+        //range intersects with range in block b
+        if (b->first < firstLabel + rangeSize) {
+            return false;
+        }
+
+        srgb.emplace(b, firstLabel, rangeSize);
+        return true;
+    }
+
+    srgb.emplace_back(firstLabel, rangeSize);
+    return true;
+}
+
+bool SRGBDatabase::indexInRange(unsigned int index) {
+    SegmentId temp;
+    return getByIndex(index, temp);
+}
+
+bool SRGBDatabase::getByIndex(unsigned int index, SegmentId &result) {
+    unsigned int i = 0;
+
+    while (index >= 0 && i < srgb.size()) {
+        if (index >= srgb[i].size) {
+            index -= srgb[i].size;
+            i++;
+        } else {
+            result = srgb[i].first + index;
+            return true;
+        }
+    }
+    return false;
+}
+
+bool SRGBDatabase::getIndexOfSID(SegmentId sid, unsigned int &result) {
+    unsigned int i = 0;
+
+    unsigned int index = 0;
+
+    while (i < srgb.size()) {
+        if (sid < srgb[i].first) {
+            index += srgb[i].size;
+            i++;
+        } else {
+            if (sid < srgb[i].first + srgb[i].size) {
+                result = index + (sid - srgb[i].first);
+                return true;
+            }
+            return false;
+        }
+    }
+    return false;
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
+
diff --git a/src/inet/networklayer/spring/control/SRGBDatabase.h b/src/inet/networklayer/spring/control/SRGBDatabase.h
new file mode 100644
index 000000000..a389cd95b
--- /dev/null
+++ b/src/inet/networklayer/spring/control/SRGBDatabase.h
@@ -0,0 +1,52 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGSRGBDATABASE_H_
+#define SPRINGSRGBDATABASE_H_
+
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+
+
+namespace inet {
+
+namespace spring {
+
+
+class SRGBDatabase: public cObject {
+private:
+    class Block{
+    public:
+        SegmentId first;
+        unsigned int size;
+
+        Block():first(0),size(0){}
+        Block(SegmentId _first, unsigned int _size):first(_first),size(_size){}
+    };
+public:
+    std::vector<Block> srgb;
+    bool addRange(SegmentId firstLabel, unsigned int rangeSize);
+    bool indexInRange(unsigned int index) ;
+    bool getByIndex(unsigned int index, SegmentId &result) ;
+    bool getIndexOfSID(SegmentId sid, unsigned int &result) ;
+
+};
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif /* SPRINGSRGBDATABASE_H_ */
diff --git a/src/inet/networklayer/spring/control/SpringControlPackets.msg b/src/inet/networklayer/spring/control/SpringControlPackets.msg
new file mode 100644
index 000000000..fd64c0766
--- /dev/null
+++ b/src/inet/networklayer/spring/control/SpringControlPackets.msg
@@ -0,0 +1,50 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+//
+
+cplusplus {{
+#include <vector>
+#include <utility>
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/control/ERO.h"
+#include "inet/networklayer/spring/control/NetGraph.h"
+}}
+
+namespace inet::spring;
+
+cplusplus {{
+typedef std::vector<std::pair<SegmentId, double>> StatsVector;
+typedef std::vector<std::pair<unsigned int, SegmentId>> OffLinks;
+}}
+
+class noncobject SegmentId;
+class noncobject StatsVector;
+class noncobject EROs;
+class noncobject OffLinks;
+
+
+packet UDPStats
+{
+    SegmentId origSid;
+    StatsVector stats;
+}
+packet UDPEros
+{
+    EROs eros;
+}
+
+class OSPFOpaqueLinksOff 
+{
+    OffLinks offLinks;
+}
\ No newline at end of file
diff --git a/src/inet/networklayer/spring/control/SpringNodeController.ned b/src/inet/networklayer/spring/control/SpringNodeController.ned
new file mode 100644
index 000000000..45734282f
--- /dev/null
+++ b/src/inet/networklayer/spring/control/SpringNodeController.ned
@@ -0,0 +1,43 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+
+package inet.networklayer.spring.control;
+//
+// TODO auto-generated type
+//
+simple SpringNodeController like ISpringNodeController
+{
+    parameters:
+        @class(spring::NodeController);
+        
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+    	int nodeId ;
+    	int maxNodalSID = default(1024);
+    	int maxAdjacencySID = default(2048);
+    	
+    	string controllerIP = default("springController");
+    	int controllerPort = default(2000);
+    	int localPort = default(2000);
+    	
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/control/SpringNwController.ned b/src/inet/networklayer/spring/control/SpringNwController.ned
new file mode 100644
index 000000000..ad5c3ba0f
--- /dev/null
+++ b/src/inet/networklayer/spring/control/SpringNwController.ned
@@ -0,0 +1,38 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+package inet.networklayer.spring.control;
+
+//
+// TODO auto-generated type
+//
+simple SpringNwController like ISpringNwController
+{
+    parameters:
+        @class(spring::NetworkController);
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+        int maxNodalSID = default(1024);
+        int maxAdjacencySID = default(2048);
+        int localPort = default(2000);
+
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/control/SpringOspf.msg b/src/inet/networklayer/spring/control/SpringOspf.msg
new file mode 100644
index 000000000..4b7c5c8f5
--- /dev/null
+++ b/src/inet/networklayer/spring/control/SpringOspf.msg
@@ -0,0 +1,138 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+cplusplus {{
+#include "inet/common/INETDefs.h"
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+
+}}
+
+
+
+class noncobject IPv4Address;
+class noncobject inet::ospf::OSPFOpaqueTLVs;
+class noncobject inet::ospf::OSPFOpaqueLSA;
+
+namespace inet::spring;
+
+class noncobject SegmentId;
+
+// following the ietf draft on the ospf extension for segment routing
+//
+// draft-ietf-ospf-segment-routing-extensions-03
+
+//
+//section-2.1
+//
+class SIDLabelValue 
+{
+    SegmentId sid;
+}
+
+
+//
+//section-3.1
+//
+enum SRAlgorithmType
+{
+    IGP_METRIC_BASED_SPT = 0;
+}
+class SRAlgorithmValue 
+{
+    char algoritm[] @enum(SRAlgorithmType); 
+}
+
+
+//
+//section-5
+//
+struct PrefixSIDFlags{
+    bool N_NodeSID;
+    bool NP_NoPHP;
+    bool M_MappingServer;
+    bool E_ExplicitNULL;
+    bool V_ValueIndex;
+    bool L_LocalGlobal;
+    bool reserved1;
+    bool reserved2;
+}
+class PrefixSIDValue 
+{
+	PrefixSIDFlags flags;
+	char reserved;
+	char multiTopoID;
+	char algorithm;
+	int labelOrIdx;
+}
+
+//
+//section-6
+//
+enum SIDLabelBindSubTLVType
+{
+    SID_LABEL = 1;
+    IPV4_ERO = 4;
+    UNNUMBERED_INTERFACE_ERO = 5;
+    IPV4_BACKUP_ERO = 6;
+    UNNUMBERED_INTERFACE_BACKUP_ERO = 7;
+    ERO_METRIC = 8;
+}
+struct SidLabelBindFlags{
+    bool M_MirroringContext;
+	bool reserved1;
+	bool reserved2;
+	bool reserved3;
+	bool reserved4;
+	bool reserved5;
+	bool reserved6;
+	bool reserved7;
+}
+class SIDLabelBindValue
+{
+	SidLabelBindFlags flags;
+	char reserved;
+	char multiTopoID;
+	char weight;
+	
+	inet::ospf::OSPFOpaqueTLVs subTLVs;
+}
+
+//
+//section-7
+//
+struct AdjSIDFlags{
+    bool B_Backup; //true if adjacency protected
+	bool V_ValueIndex; //true if absolute value
+	bool L_LocalGlobal; //true if global
+	bool S_Set; //true if set of adjacencies
+	bool reserved1;
+	bool reserved2;
+	bool reserved3;
+	bool reserved4;
+}
+
+class AdjSIDValue 
+{
+    AdjSIDFlags flags;
+	char reserved;
+	char multiTopoID;
+	char weight;
+	int labelOrIdx;
+	
+	double cost; //TODO: remove, not in specification
+	double datarate;
+}
+
diff --git a/src/inet/networklayer/spring/control/TrafficMatrix.cc b/src/inet/networklayer/spring/control/TrafficMatrix.cc
new file mode 100644
index 000000000..aa98884e9
--- /dev/null
+++ b/src/inet/networklayer/spring/control/TrafficMatrix.cc
@@ -0,0 +1,253 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include<numeric>
+#include "inet/networklayer/spring/control/TrafficMatrix.h"
+
+namespace inet {
+namespace spring {
+
+TrafficMatrix::TrafficMatrix(NetGraph *_n):network(_n){
+    reset();
+}
+
+TrafficMatrix::TrafficMatrix():network(nullptr){
+
+}
+TrafficMatrix::~TrafficMatrix() {}
+
+void TrafficMatrix::reset(){
+    ASSERT(network);
+    tm = std::vector<std::vector<double>>(
+                    network->getNumNodes(),
+                    std::vector<double>(network->getNumNodes(), 0));
+}
+
+void TrafficMatrix::generate(int randomSeed) {
+    reset();
+    for(unsigned int i=0; i<network->getNumNodes(); i++ ){
+        for(unsigned int j=0; j<network->getNumNodes(); j++) {
+            tm[i][j] = 1000000;
+        }
+    }
+    //trafficMatrices[1][0] = 100000000;
+    //trafficMatrices[5][10] = 1000000;
+}
+bool TrafficMatrix::update(const std::string &srcName, const std::string & dstName,
+        double newTraffic) {
+    ASSERT(network);
+    if(newTraffic<0){
+        return false;
+    }
+    NetGraph::Node * srcN = network->getNodeByName(srcName);
+    if (!srcN) {
+        throw cRuntimeError("no node with such name");
+    }
+    int srcIdx = srcN->getIndex();
+
+    NetGraph::Node * dstN = network->getNodeByName(dstName);
+    if (!dstN) {
+        throw cRuntimeError("no node with such name");
+    }
+    int dstIdx = dstN->getIndex();
+
+    tm[srcIdx][dstIdx] = newTraffic;
+    return true;
+}
+
+void TrafficMatrix::update(SegmentId src, SegmentId dst,
+        double newTraffic) {
+    ASSERT(network);
+    NetGraph::Node * srcN = network->getNodeBySid(src);
+    if (!srcN) {
+        throw cRuntimeError("no node with such sid");
+    }
+    int srcIdx = srcN->getIndex();
+
+    NetGraph::Node * dstN = network->getNodeBySid(dst);
+    if (!dstN) {
+        throw cRuntimeError("no node with such sid");
+    }
+    int dstIdx = dstN->getIndex();
+
+    tm[srcIdx][dstIdx] = newTraffic;
+    EV << "TM updated from " << srcIdx << " to " << dstIdx << " " << newTraffic << std::endl;
+}
+
+TrafficMatrix TrafficMatrix::operator*(double s) const{
+    TrafficMatrix t{network};
+    for (int i = 0; i < network->getNumNodes(); i++) {
+        for (int j = 0; j < network->getNumNodes(); j++) {
+            t.tm[i][j] = tm[i][j] *s;
+        }
+    }
+    return t;
+}
+
+void TrafficMatrix::deleteSmallFlows(double cummulativeThreshold){
+    ASSERT(network);
+    int numNodes = network->getNumNodes() ;
+
+    struct IndexesAndVal {
+        short x;
+        short y;
+        double val;
+        IndexesAndVal(short _x, short _y, double _val):x(_x),y(_y),val(_val){};
+        bool operator< (const IndexesAndVal& right) const {
+            return val < right.val;
+        }
+    };
+
+    std::vector<IndexesAndVal> values;
+    values.reserve(numNodes * numNodes);
+    for (int i = 0; i < numNodes; i++) {
+        for (int j = 0; j < numNodes; j++) {
+            if(i==j){
+                continue;
+            }
+            values.emplace_back(i,j,tm[i][j]);
+        }
+    }
+    ASSERT(  values.size() == numNodes * (numNodes-1));
+    std::sort(values.begin(), values.end());
+
+    double sum = 0;
+    for(IndexesAndVal &iVal : values){
+        sum += iVal.val;
+        //std::cout << iVal.val << " " << sum << std::endl;
+        if(sum > cummulativeThreshold){
+            break;
+        }
+        tm[iVal.x][iVal.y] = 0;
+    }
+
+}
+
+void TrafficMatrix::sanify(){
+    for(int i=0; i<network->getNumNodes(); i++){
+        for(int j=0; j<network->getNumNodes(); j++){
+            if(i ==j){
+                tm[i][j]=0;
+                continue;
+            }
+            if(tm[i][j] == 0){
+                tm[i][j] = 1;
+            }
+        }
+    }
+}
+int TrafficMatrix::split(TrafficMatrix &bigTM, TrafficMatrix &mediumTM,  TrafficMatrix &smallTM) const{
+    ASSERT(network);
+    bigTM.network = mediumTM.network = smallTM.network = network;
+
+    std::vector<double> values;
+    for(auto& v: tm){
+        values.insert(std::end(values), std::begin(v), std::end(v));
+    }
+    unsigned int n = values.size();
+    ASSERT(n == (unsigned int) network->getNumNodes()*network->getNumNodes() );
+
+
+    std::vector<double> resultingbreaksArray;
+    //first break (smallest values)
+    std::sort(values.begin(), values.end());
+    resultingbreaksArray.push_back(values[0]);
+
+    //second break (mean)
+    double mean = std::accumulate(values.begin(), values.end(), 0.0) / n;
+    resultingbreaksArray.push_back(mean);
+
+    //last break(mean of the values bigger than the first mean)
+    auto it = values.rbegin();
+    size_t nb=0;
+    double sum =0;
+    while(it!=values.rend() && *it > mean ){
+        sum += *it;
+        it++;
+        nb++;
+    }
+    if(nb==0){
+        //is not a long tailed distribution
+        //just coppy the tm into the small for regular routing
+        smallTM.tm = tm;
+        bigTM.reset();
+        mediumTM.reset();
+        return 1;
+    }
+    ASSERT(nb!=0);
+    mean = sum / nb;
+    resultingbreaksArray.push_back(mean);
+
+
+
+    //std::reverse(values.begin(), values.end());
+    //for(auto value: resultingbreaksArray){
+    //    std::cout << value << " ";
+    //}
+    //std::cout << std::endl;
+
+    //ValueCountPairContainer sortedUniqueValueCounts;
+    //GetValueCountPairs(sortedUniqueValueCounts, &values[0], n);
+    //LimitsContainer resultingbreaksArray;
+    //ClassifyJenksFisherFromValueCountPairs(resultingbreaksArray, 3, sortedUniqueValueCounts);
+
+    unsigned long nbInSmall=0, nbInMedium=0, nbInBig=0;
+    bigTM.tm.clear();
+    mediumTM.tm.clear();
+    smallTM.tm.clear();
+    for(auto &row : tm){
+        bigTM.tm.emplace_back(row.size());
+        mediumTM.tm.emplace_back(row.size());
+        smallTM.tm.emplace_back(row.size());
+
+        auto copyIfInRange =
+                [&row] (std::vector<double> &dst, double min, double max, int &nbCopied) {
+                    nbCopied =0;
+                    std::transform(
+                            row.begin(),
+                            row.end(),
+                            dst.begin(),
+                            [min, max, &nbCopied](double v) {
+                                if(min <= v && v <max) {
+                                    nbCopied ++;
+                                    return v;
+                                }
+                                return 0.0;
+                            }
+                    );
+                };
+
+        int nbCopied;
+
+        copyIfInRange(smallTM.tm.back(), resultingbreaksArray[0], resultingbreaksArray[1], nbCopied);
+        nbInSmall += nbCopied;
+
+        copyIfInRange(mediumTM.tm.back(), resultingbreaksArray[1], resultingbreaksArray[2], nbCopied);
+        nbInMedium += nbCopied;
+
+        copyIfInRange(bigTM.tm.back(), resultingbreaksArray[2], std::numeric_limits<double>::max(), nbCopied);
+        nbInBig += nbCopied;
+    }
+
+    //emit(nbSmallFlowsSignal, nbInSmall);
+    //emit(nbMediumFlowsSignal, nbInMedium);
+    //emit(nbBigFlowsSignal, nbInBig);
+
+    return 0;
+}
+
+
+} /* namespace spring */
+} /* namespace inet */
diff --git a/src/inet/networklayer/spring/control/TrafficMatrix.h b/src/inet/networklayer/spring/control/TrafficMatrix.h
new file mode 100644
index 000000000..a5879a27b
--- /dev/null
+++ b/src/inet/networklayer/spring/control/TrafficMatrix.h
@@ -0,0 +1,55 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef INET_NETWORKLAYER_SPRING_CONTROL_TRAFFICMATRIX_H_
+#define INET_NETWORKLAYER_SPRING_CONTROL_TRAFFICMATRIX_H_
+
+#include "inet/networklayer/spring/control/NetGraph.h"
+
+namespace inet {
+namespace spring {
+
+class TrafficMatrix {
+public:
+    TrafficMatrix();
+    TrafficMatrix(NetGraph *_n);
+    virtual ~TrafficMatrix();
+
+    [[deprecated("")]]
+    std::vector<std::vector<double>>& getAsVector() {return tm;}
+    const std::vector<std::vector<double>>& getAsVector() const {return tm;}
+    //[[deprecated("")]]
+    //std::vector<std::vector<double>>& getAsVector() {return tm;}
+
+    void reset();
+    bool update(const std::string &srcName, const std::string & dstName, double newTraffic);
+    void update(SegmentId src, SegmentId dst, double newTraffic);
+
+    void generate(int randomSeed);
+    void sanify();
+    void deleteSmallFlows(double cummulativeThreshold);
+    int split(TrafficMatrix &bigTM, TrafficMatrix &mediumTM,  TrafficMatrix &smallTM) const;
+
+    TrafficMatrix operator*(double s) const;
+protected:
+    NetGraph *network;
+    std::vector<std::vector<double> > tm; //Traffic matrices
+};
+
+
+} /* namespace spring */
+} /* namespace inet */
+
+#endif /* INET_NETWORKLAYER_SPRING_CONTROL_TRAFFICMATRIX_H_ */
diff --git a/src/inet/networklayer/spring/forwarding/Classifier.cc b/src/inet/networklayer/spring/forwarding/Classifier.cc
new file mode 100644
index 000000000..e85615b43
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/Classifier.cc
@@ -0,0 +1,67 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+
+
+#include "inet/networklayer/spring/forwarding/Classifier.h"
+#include "inet/networklayer/spring/control/NodeController.h"
+
+
+namespace inet {
+namespace spring {
+
+Define_Module(Classifier);
+
+void Classifier::initialize(int stage){
+    if(stage == INITSTAGE_LINK_LAYER) {
+        this->rt = getModuleFromPar<IRoutingTable>(par("routingTableModule"), this);
+        this->fib = getModuleFromPar<FibTable>(par("springFibTableModule"), this);
+        this->fec = getModuleFromPar<FecTable>(par("springFecTableModule"), this);
+
+        //ourSID = 0;//getModuleFromPar<NodeController>(par("springNodeControllerModule"), this)->getNodalSID();
+    }
+}
+
+bool Classifier::classify(const IPv4Datagram* ipdatagram,
+        SegmentId& nextHopSid, SIDVector &route) {
+    {
+        Enter_Method_Silent();
+        const IPv4Address &destAddr = ipdatagram->getDestAddress();
+        if (rt->isLocalAddress(destAddr)) {
+            return false;
+        }
+        SegmentId sid;
+        if (fec->lookup(ipdatagram->getDestAddress(), sid, route)) {
+            if (sid == ourSID) {
+                return false;
+            }
+            nextHopSid = route.front();
+
+            auto statIt = statistics.find(sid);
+            if (statIt == statistics.end()) {
+                statistics[sid] = TimedMovingAverrage(statNbSlices,
+                        statPeriodSlice);
+            }
+            statistics[sid].addSample(ipdatagram->getBitLength(), simTime());
+            return true;
+        }
+
+        return false;
+    }
+}
+
+} //namespace spring
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/forwarding/Classifier.h b/src/inet/networklayer/spring/forwarding/Classifier.h
new file mode 100644
index 000000000..f3f43b744
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/Classifier.h
@@ -0,0 +1,62 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGCLASSIFIER_H_
+#define SPRINGCLASSIFIER_H_
+
+#include "inet/common/INETDefs.h"
+#include "inet/networklayer/ipv4/IPv4Datagram.h"
+#include "inet/networklayer/contract/IRoutingTable.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/forwarding/FibTable.h"
+#include "inet/networklayer/spring/forwarding/FecTable.h"
+#include "inet/networklayer/spring/base/TimedMovingAverrage.h"
+
+namespace inet {
+namespace spring {
+
+class  Classifier: public cSimpleModule{
+public:
+    typedef std::map<SegmentId, TimedMovingAverrage> StatType;
+
+protected:
+    FibTable * fib;
+    IRoutingTable *rt;
+    FecTable *fec;
+
+    SegmentId ourSID = -1;
+    double statPeriodSlice = 0.05;
+    double statNbSlices = 10;
+    StatType statistics;
+
+public:
+    Classifier() :fib(NULL),rt(NULL),fec(NULL){}
+    virtual ~Classifier(){}
+    void setSid(SegmentId _ourSid){ourSID = _ourSid;}
+
+    virtual int numInitStages() const { return NUM_INIT_STAGES; }
+    virtual void initialize(int stage);
+
+    bool classify(const IPv4Datagram* ipdatagram,
+            SegmentId& resultSID, SIDVector &route);
+    StatType &getStats(){return statistics;}
+};
+
+} //namespace spring
+} //namespace inet
+
+
+#endif /* SPRINGCLASSIFIER_H_ */
diff --git a/src/inet/networklayer/spring/forwarding/FecTable.cc b/src/inet/networklayer/spring/forwarding/FecTable.cc
new file mode 100644
index 000000000..df3138d1a
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/FecTable.cc
@@ -0,0 +1,122 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+#include "inet/common/INETDefs.h"
+#include "inet/networklayer/ipv4/IPv4Datagram.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/forwarding/FecTable.h"
+#include "inet/common/XMLUtils.h"
+
+namespace inet {
+namespace spring {
+
+using namespace xmlutils;
+
+Define_Module(FecTable);
+
+
+void FecTable::initialize(int stage){
+    if(stage==INITSTAGE_NETWORK_LAYER_3){
+        readTableFromXML(par("config").xmlValue());
+    }
+}
+
+bool FecTable::lookupEgressSid(IPv4Address ip, SegmentId &sid) {
+    auto it = ipToEgress.find(ip);
+    if(it == ipToEgress.end()){
+        return false;
+    }
+    sid = it->second;
+
+    return true;
+}
+
+bool FecTable::updateExplicitRoute(SegmentId sid, SIDVector &newRoute){
+    auto it = explicitRoute.find(sid);
+    if(it == explicitRoute.end()){
+        return false;
+    }
+
+    it->second.assign(newRoute.begin(), newRoute.end());
+    return true;
+}
+bool FecTable::lookup(IPv4Address ip,SegmentId &egressSid ,SIDVector &route) {
+    if(!lookupEgressSid(ip, egressSid)){
+        return false;
+    }
+
+    SIDVector &er = explicitRoute[egressSid];
+    route.assign(er.begin(),er.end());
+    return true;
+}
+
+void FecTable::clear() {
+    ipToEgress.clear();
+    explicitRoute.clear();
+}
+void FecTable::addFec(IPv4Address ip, SegmentId egressSid, SIDVector &explicitRouteToEgress) {
+    ASSERT(egressSid > 0);
+    ipToEgress[ip]=egressSid;
+    explicitRoute[egressSid] = SIDVector(explicitRouteToEgress);
+}
+void FecTable::addFec(IPv4Address ip, SegmentId egressSid) {
+    ipToEgress[ip]=egressSid;
+    explicitRoute[egressSid] = SIDVector(1, egressSid);
+}
+
+void FecTable::readTableFromXML(const cXMLElement *fectable)
+{
+    ASSERT(fectable);
+    ASSERT(!strcmp(fectable->getTagName(), "fectable"));
+    checkTags(fectable, "fecentry");
+
+    clear();
+    cXMLElementList list = fectable->getChildrenByTagName("fecentry");
+    for (cXMLElementList::iterator it=list.begin(); it != list.end(); it++)
+        readItemFromXML(*it);
+
+    EV << *this;
+}
+
+void FecTable::readItemFromXML(const cXMLElement *fec)
+{
+    ASSERT(fec);
+    ASSERT(!strcmp(fec->getTagName(), "fecentry") );
+
+    SegmentId sid = getParameterIntValue(fec, "sid");
+    IPv4Address destIP = getParameterIPAddressValue(fec, "destination");
+
+    addFec(destIP, sid);
+}
+
+
+std::ostream& operator<<(std::ostream& ostr,
+        const FecTable& fec) {
+    ostr << "FECTable: [";
+    for (auto it : fec.ipToEgress) {
+        ostr << "[" << it.first << "(" << it.second << ")" << ":[";
+        const SIDVector &route= fec.explicitRoute.find(it.second)->second;
+        for(SegmentId sid : route){
+            ostr << sid << ",";
+        }
+        ostr<<"]";
+
+    }
+    ostr << "]";
+    return ostr;
+}
+
+} //namespace spring
+} //namespace inet
diff --git a/src/inet/networklayer/spring/forwarding/FecTable.h b/src/inet/networklayer/spring/forwarding/FecTable.h
new file mode 100644
index 000000000..7c3608e63
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/FecTable.h
@@ -0,0 +1,59 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGFECTABLE_H_
+#define SPRINGFECTABLE_H_
+
+#include "inet/common/INETDefs.h"
+#include "inet/common/ModuleAccess.h"
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+
+namespace inet {
+namespace spring {
+
+class INET_API FecTable: public cSimpleModule {
+protected:
+    std::map<IPv4Address, SegmentId> ipToEgress;
+    std::map<SegmentId, SIDVector> explicitRoute;
+
+public:
+    FecTable(){}
+    virtual ~FecTable(){}
+
+    virtual void initialize(int stage);
+    virtual int numInitStages() const { return NUM_INIT_STAGES; }
+    virtual void handleMessage(cMessage *msg) {throw cRuntimeError("Not expecting messages");}
+
+    void readTableFromXML(const cXMLElement *fectable);
+    void readItemFromXML(const cXMLElement *fec);
+
+    void clear() ;
+    void addFec(IPv4Address ip, SegmentId egressSid);
+    void addFec(IPv4Address ip, SegmentId egressSid, SIDVector &sexplicitRoute) ;
+
+    bool lookupEgressSid(IPv4Address ip, SegmentId &sid);
+    bool lookup(IPv4Address ip,SegmentId &egressSid ,SIDVector &route);
+    bool updateExplicitRoute(SegmentId sid, SIDVector &newRoute);
+
+    friend std::ostream& operator<<(std::ostream& ostr, const FecTable& fec);
+};
+
+
+} //namespace spring
+} //namespace inet
+
+#endif /* SPRINGFECTABLE_H_ */
diff --git a/src/inet/networklayer/spring/forwarding/FibTable.cc b/src/inet/networklayer/spring/forwarding/FibTable.cc
new file mode 100644
index 000000000..91397980c
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/FibTable.cc
@@ -0,0 +1,162 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+#include "inet/common/INETDefs.h"
+#include "inet/common/ModuleAccess.h"
+#include "inet/networklayer/spring/forwarding/FibTable.h"
+
+#include "inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h"
+
+namespace inet {
+namespace spring {
+
+
+
+
+FibEntry::FibEntry() :
+        operation(NOP), egressInterfaceId(-1), sidVetor(NULL) {
+}
+
+FibEntry::FibEntry(Operation op, int egress, SIDVector *sids) :
+        operation(op), egressInterfaceId(egress), sidVetor(sids) {
+}
+
+void FibEntry::applyOperation(SPRINGPacket *packet) const {
+    switch (operation) {
+    case PUSH:
+        ASSERT(sidVetor);
+        packet->oppPush(*sidVetor);
+        break;
+    case NEXT:
+        packet->oppNext();
+        break;
+    case CONTINUE:
+        packet->oppContinue();
+        break;
+    case NOP:
+
+        throw cRuntimeError("NOP operation cannot be applied");
+    }
+}
+
+std::ostream& operator<<(std::ostream& ostr, const FibEntry& e) {
+    std::string opName;
+    switch(e.operation){
+    case NEXT: opName = "next"; break;
+    case PUSH: opName = "push"; break;
+    case CONTINUE: opName = "continue"; break;
+    case NOP : opName = "nop"; break;
+    }
+
+    ostr << "oper=" << opName
+            << " intfIdx=" << e.egressInterfaceId
+            << " sids='";
+    if (e.sidVetor) {
+        for (auto sid : *e.sidVetor) {
+            ostr << sid << " ";
+        }
+    }
+    ostr << "'";
+    return ostr;
+}
+
+
+
+
+
+Define_Module(FibTable);
+
+bool FibTable::lookup2(SegmentId sid, FibEntry &returnEntry) {
+    auto entryIt = table.find(sid);
+    if(entryIt == table.end()){
+        return false;
+    }
+
+    returnEntry = entryIt->second[getRNG(0)->intRand(entryIt->second.size())];
+    return true;
+}
+
+
+bool FibTable::lookup(SegmentId sid, FibEntry &returnEntry) {
+    auto entryIt = table.find(sid);
+    if(entryIt == table.end()){
+        return false;
+    }
+
+    const double maxUtilization = 0.1;
+
+    std::vector<FibEntry*> validEntries;
+    IInterfaceTable *ift = getModuleFromPar<IInterfaceTable>(par("interfaceTableModule"), this);
+    for(auto &entry: entryIt->second){
+        if(entry.getOperation() != CONTINUE){
+            continue;
+        }
+        InterfaceEntry *ie = ift->getInterfaceByNetworkLayerGateIndex( entry.getEgressInterfaceId() );
+        ASSERT(ie && ie->getNodeOutputGateId() != -1);
+
+        cGate *g = getParentModule()->gate(ie->getNodeOutputGateId());
+        ASSERT(g);
+
+        ConfigurableThruputMeteringChannel *ch =
+                check_and_cast<ConfigurableThruputMeteringChannel *>(g->getChannel());
+
+        if(ch->getUtilization() <= maxUtilization ){
+            validEntries.push_back(&entry);
+        }
+    }
+
+    if(!validEntries.size()){
+        //just do classical ECMP
+        returnEntry = entryIt->second[getRNG(0)->intRand(entryIt->second.size())];
+        return true;
+
+    }
+    returnEntry = *validEntries[getRNG(0)->intRand(validEntries.size())];
+    return true;
+}
+
+void FibTable::clear(){
+    table.clear();
+}
+
+void FibTable::addEntry(SegmentId sid, FibEntry &&entry){
+    table.emplace(sid, std::vector<FibEntry>(1, std::move(entry)));
+    if(sid==0) throw cRuntimeError("0 not allowed");
+}
+void FibTable::addECMPEntry(SegmentId sid, FibEntry &&entry){
+    auto entryIt = table.find(sid);
+    if(entryIt == table.end()){
+        table.emplace(sid, std::vector<FibEntry>(1, std::move(entry)));
+    } else {
+        entryIt->second.emplace_back(std::move(entry));
+    }
+    if(sid==0) throw cRuntimeError("0 not allowed");
+}
+
+std::ostream& operator<<(std::ostream& ostr, const FibTable& fibTable){
+    ostr << "FibTable: [";
+    for(auto it : fibTable.table){
+        ostr << "[" << it.first;
+        for(auto &entrie: it.second) {
+            ostr << ":" << entrie;
+        }
+        ostr << "]"  << std::endl;
+    }
+    ostr << "]";
+    return ostr;
+
+}
+
+} //namespace spring
+} //namespace inet
diff --git a/src/inet/networklayer/spring/forwarding/FibTable.h b/src/inet/networklayer/spring/forwarding/FibTable.h
new file mode 100644
index 000000000..2e19180f1
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/FibTable.h
@@ -0,0 +1,80 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef FibTABLE_H_
+#define FibTABLE_H_
+#include "inet/common/INETDefs.h"
+#include "inet/common/ModuleAccess.h"
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/forwarding/SPRINGPacket.h"
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+
+namespace inet {
+namespace spring {
+
+class FibEntry : public cObject{
+protected:
+    Operation operation;
+    int egressInterfaceId;
+    SIDVector *sidVetor;
+
+public:
+    FibEntry() ;
+    FibEntry(Operation op, int egress, SIDVector *sids) ;
+
+    int getEgressInterfaceId() const { return egressInterfaceId;  }
+    Operation getOperation() const { return operation; }
+    const SIDVector& getSidVetor() const { return *sidVetor; }
+
+    void applyOperation(SPRINGPacket *packet) const ;
+
+    static FibEntry makePush(int egressInterface, SIDVector *sidVector) {
+        return FibEntry(NEXT, egressInterface, sidVector);
+    }
+    static FibEntry makeNext(int egressInterface) {
+        return FibEntry(NEXT, egressInterface, NULL);
+    }
+    static FibEntry makeNext() {
+        return FibEntry(NEXT, -1, NULL);
+    }
+    static FibEntry makeContinue(int egressInterface) {
+        return FibEntry(CONTINUE, egressInterface, NULL);
+    }
+
+    friend std::ostream& operator<<(std::ostream& ostr, const FibEntry& e);
+};
+
+
+class INET_API FibTable : public cSimpleModule {
+protected:
+    std::map<SegmentId, std::vector<FibEntry>> table;
+
+public:
+    FibTable(){}
+    virtual ~FibTable(){}
+
+    bool lookup(SegmentId sid, FibEntry &returnEntry);
+    bool lookup2(SegmentId sid, FibEntry &returnEntry);
+    void clear();
+    void addEntry(SegmentId sid, FibEntry &&entry);
+    void addECMPEntry(SegmentId sid, FibEntry &&entry);
+
+    friend std::ostream& operator<<(std::ostream& ostr, const FibTable& fibTable);
+};
+
+} //namespace spring
+} //namespace inet
+
+#endif
diff --git a/src/inet/networklayer/spring/forwarding/SPRING.cc b/src/inet/networklayer/spring/forwarding/SPRING.cc
new file mode 100644
index 000000000..d383b9642
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRING.cc
@@ -0,0 +1,203 @@
+
+#include "inet/common/INETDefs.h"
+#include "inet/common/ModuleAccess.h"
+#include "inet/networklayer/contract/IRoutingTable.h"
+#include "inet/networklayer/spring/forwarding/SPRING.h"
+
+namespace inet {
+
+namespace spring {
+
+
+Define_Module(SPRING);
+
+SPRING::SPRING() :
+        baseGateFromL3(-1),
+        baseGateFromL2(-1),
+        baseGateToL3(-1),
+        baseGateToL2(-1),
+        gateSize(-1),
+        fib(nullptr),
+        classif(nullptr),
+        rt(nullptr) {
+}
+
+void SPRING::initialize(int stage) {
+    cSimpleModule::initialize(stage);
+
+    if (stage == INITSTAGE_LOCAL) {
+        QueueBase::initialize();
+        this->baseGateFromL2 = this->gateBaseId("ifIn");
+        this->baseGateToL2 = this->gateBaseId("ifOut");
+        this->baseGateFromL3 = this->gateBaseId("netwIn");
+        this->baseGateToL3 = this->gateBaseId("netwOut");
+        this->gateSize = this->gate(this->baseGateFromL2)->getVectorSize();
+
+        ASSERT(gateSize == gate(baseGateFromL3)->getVectorSize());
+        ASSERT(gateSize == gate(baseGateToL2)->getVectorSize());
+        ASSERT(gateSize == gate(baseGateToL3)->getVectorSize());
+    }
+    if(stage == INITSTAGE_LINK_LAYER){
+        this->rt = getModuleFromPar<IRoutingTable>(par("routingTableModule"), this);
+        this->fib = getModuleFromPar<FibTable>(par("springFibTableModule"), this);
+        this->classif = getModuleFromPar<Classifier>(par("springClassifierModule"), this);
+
+        ASSERT(this->rt);
+        ASSERT(this->fib);
+        ASSERT(this->classif);
+    }
+}
+
+void SPRING::handleMessage(cMessage *msg) {
+    if (arrivedOnGate(msg, baseGateFromL2)) {
+        EV << "Processing message from L2: " << msg << endl;
+        processPacketFromL2(msg);
+    } else if (arrivedOnGate(msg, baseGateFromL3)) {
+        EV << "Processing message from L3: " << msg << endl;
+        processPacketFromL3(msg);
+    } else if (msg->isSelfMessage()){
+        QueueBase::handleMessage(msg);
+    } else {
+        error("unexpected message: %s", msg->getName());
+    }
+}
+void SPRING::processPacketFromL2(cMessage *msg) {
+    IPv4Datagram *ipDatagram = dynamic_cast<IPv4Datagram *>(msg);
+    SPRINGPacket *springPacket = dynamic_cast<SPRINGPacket *>(msg);
+
+    std::string gateName = msg->getArrivalGate()->getName();
+    if (springPacket) {
+        EV << "\tReceived spring packet \"" << *springPacket << "\" on gate \""
+                  << gateName << "\"" << endl;
+        //queue packet to take into consideration the processing delay
+        //QueueBase::handleMessage(msg);
+        this->processSpringFromL2(springPacket);
+    } else if (ipDatagram) {
+        // IPv4 datagram arrives at Ingress router. We'll try to classify it
+        // and add an MPLS header
+        EV << "\tReceived IPv4 datagram \"" << ipDatagram << "\" on gate \""
+                  << gateName << "\"" << endl;
+        this->processIPFromL2(ipDatagram);
+    } else {
+        error("Unknown message received");
+    }
+}
+
+void SPRING::endService(cPacket *packet){
+    this->processSpringFromL2((SPRINGPacket *) packet);
+}
+
+void SPRING::processSpringFromL2(SPRINGPacket *springPacket) {
+    int offset = arrivalGateOffset(springPacket, baseGateFromL2);
+    while (true) {
+        SegmentId inLabel = springPacket->getActiveSegment();
+
+        FibEntry fibEntry;
+        bool found = fib->lookup(inLabel, fibEntry);
+        if (!found) {
+            EV << "Packet discarded, no such label in FIB" << endl;
+
+            delete springPacket;
+            return;
+        }
+
+        switch (fibEntry.getOperation()) {
+        case CONTINUE: {
+            this->send(springPacket, baseGateToL2 + fibEntry.getEgressInterfaceId());
+            return;
+        }
+        case NEXT: {
+            if (!springPacket->onLastSid()) {
+                springPacket->oppNext();
+                //continue with next sid
+                continue;
+            }
+
+            if(fibEntry.getEgressInterfaceId()>0){
+                this->send(springPacket, baseGateToL2 + fibEntry.getEgressInterfaceId());
+                return;
+            }
+
+            EV << "Local delivery, sending to L3" << endl;
+            cMessage *msg = springPacket->decapsulate();
+            delete springPacket;
+
+            ASSERT(msg!=NULL);
+            this->send(msg, baseGateToL3 + offset);
+            return;
+        }
+        case PUSH: {
+            springPacket->oppPush(fibEntry.getSidVetor());
+            this->send(springPacket, baseGateToL2 + fibEntry.getEgressInterfaceId());
+            return;
+        }
+        case NOP:
+            error("Unknown operation");
+
+        }
+    }
+
+}
+
+void SPRING::processIPFromL2(IPv4Datagram *ipDatagram) {
+    int offset = arrivalGateOffset(ipDatagram, baseGateFromL2);
+    this->send(ipDatagram, baseGateToL3 + offset);
+}
+
+void SPRING::processPacketFromL3(cMessage * msg) {
+    IPv4Datagram *ipDatagram = check_and_cast<IPv4Datagram*>(msg);
+    int offset = arrivalGateOffset(ipDatagram, baseGateFromL3);
+
+
+    SegmentId nextHop;
+    SIDVector route;
+    bool mustDoSpring = classif->classify(ipDatagram, nextHop, route);
+    if (!mustDoSpring) {
+        this->send(ipDatagram, baseGateToL2 + offset);
+        return;
+    }
+
+
+    SPRINGPacket * springPacket = new SPRINGPacket;
+    char name[50];
+    name[0]=0;
+    strcat(name,"SPRING(");
+    strncat(name,ipDatagram->getName(),20);
+    strcat(name,")");
+    springPacket->setName(name);
+    springPacket->encapsulate(ipDatagram);
+    springPacket->oppPush(route);
+
+    EV << "Datagram classified. Segment: " << nextHop <<endl;
+
+    FibEntry fibEntry;
+
+    if(!fib->lookup(nextHop,fibEntry)){
+        delete springPacket;
+        EV << "Entry not found in the fibTable. Aborting packet" << endl;
+        return;
+    }
+
+    fibEntry.applyOperation(springPacket);
+
+    EV << "Sending SPRING packet : " << *springPacket << " to  "
+            << gate(baseGateToL2 + fibEntry.getEgressInterfaceId())->getFullPath() <<endl;;
+    this->send(springPacket, baseGateToL2 + fibEntry.getEgressInterfaceId());
+}
+
+int SPRING::arrivalGateOffset(const cMessage * msg, int gate) {
+    ASSERT(arrivedOnGate(msg, gate));
+    int arrivalGate = msg->getArrivalGateId();
+    return arrivalGate - gate;
+}
+
+bool SPRING::arrivedOnGate(const cMessage *msg, int gate) {
+    int arrivalGate = msg->getArrivalGateId();
+    return (gate <= arrivalGate) && (arrivalGate < gate + this->gateSize);
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
diff --git a/src/inet/networklayer/spring/forwarding/SPRING.h b/src/inet/networklayer/spring/forwarding/SPRING.h
new file mode 100644
index 000000000..f312ebf3c
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRING.h
@@ -0,0 +1,79 @@
+//
+// (C) 2005 Vojtech Janota
+// (C) 2004 Andras Varga
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+
+#ifndef __INET_SPRING_H
+#define __INET_SPRING_H
+
+#include <string>
+#include <iostream>
+#include <vector>
+#include <map>
+
+#include "inet/common/INETDefs.h"
+#include "inet/common/ModuleAccess.h"
+#include "inet/common/queue/QueueBase.h"
+#include "inet/networklayer/ipv4/IPv4Datagram.h"
+#include "inet/networklayer/contract/IRoutingTable.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/forwarding/SPRINGPacket.h"
+#include "inet/networklayer/spring/forwarding/FibTable.h"
+#include "inet/networklayer/spring/forwarding/Classifier.h"
+
+
+namespace inet {
+
+namespace spring {
+
+//processing delay taken into consideration only for
+//spring packets, passthrough is done without delay
+class INET_API SPRING: public QueueBase {
+private:
+    bool arrivedOnGate(const cMessage *msg, int gate);
+    int arrivalGateOffset(const cMessage* msg, int gate);
+
+protected:
+    int baseGateFromL3;
+    int baseGateFromL2;
+    int baseGateToL3;
+    int baseGateToL2;
+    int gateSize;
+    FibTable * fib;
+    Classifier * classif;
+    IRoutingTable *rt;
+
+    virtual void processPacketFromL2(cMessage *msg);
+    virtual void processPacketFromL3(cMessage *msg);
+    virtual void processSpringFromL2(SPRINGPacket *springPacket);
+    virtual void processIPFromL2(IPv4Datagram *ipDatagram);
+
+    virtual void initialize(int stage) override;
+    virtual int numInitStages() const override { return NUM_INIT_STAGES; }
+    virtual void endService (cPacket *packet) override;
+public:
+    SPRING();
+    virtual ~SPRING() { cancelService(); }
+    virtual void handleMessage(cMessage *msg) override;
+    virtual int getGatesCount(){return gateSize;}
+
+};
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif
+
diff --git a/src/inet/networklayer/spring/forwarding/SPRING.ned b/src/inet/networklayer/spring/forwarding/SPRING.ned
new file mode 100644
index 000000000..bc362f2df
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRING.ned
@@ -0,0 +1,20 @@
+package inet.networklayer.spring.forwarding;
+
+
+simple SPRING
+{
+    parameters:
+        @class(spring::SPRING);
+        
+        string routingTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+        double procDelay @unit("s") = default(0s);
+        @display("i=block/switch");
+    gates:
+        input netwIn[] @labels(IPv4Datagram);
+        output netwOut[] @labels(IPv4Datagram);
+        input ifIn[] @labels(SPRINGPacket,IPv4Datagram);
+        output ifOut[] @labels(SPRINGPacket,IPv4Datagram);
+}
\ No newline at end of file
diff --git a/src/inet/networklayer/spring/forwarding/SPRINGClassifier.ned b/src/inet/networklayer/spring/forwarding/SPRINGClassifier.ned
new file mode 100644
index 000000000..debe3987b
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRINGClassifier.ned
@@ -0,0 +1,14 @@
+
+package inet.networklayer.spring.forwarding;
+
+
+simple SPRINGClassifier
+{
+    parameters:
+	    @class(spring::Classifier);
+
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+}
diff --git a/src/inet/networklayer/spring/forwarding/SPRINGFecTable.ned b/src/inet/networklayer/spring/forwarding/SPRINGFecTable.ned
new file mode 100644
index 000000000..5593a392d
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRINGFecTable.ned
@@ -0,0 +1,9 @@
+package inet.networklayer.spring.forwarding;
+
+
+simple SPRINGFecTable
+{
+    parameters:
+        @class(spring::FecTable);
+        xml config = default(xml("<fectable/>"));
+}
diff --git a/src/inet/networklayer/spring/forwarding/SPRINGFibTable.ned b/src/inet/networklayer/spring/forwarding/SPRINGFibTable.ned
new file mode 100644
index 000000000..15015533b
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRINGFibTable.ned
@@ -0,0 +1,9 @@
+package inet.networklayer.spring.forwarding;
+
+
+simple SPRINGFibTable
+{
+    parameters:
+        @class(spring::FibTable);
+        string interfaceTableModule = default(absPath(".^.interfaceTable"));
+}
diff --git a/src/inet/networklayer/spring/forwarding/SPRINGPacket.cc b/src/inet/networklayer/spring/forwarding/SPRINGPacket.cc
new file mode 100644
index 000000000..771c2e78a
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRINGPacket.cc
@@ -0,0 +1,96 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/networklayer/spring/forwarding/SPRINGPacket.h"
+
+
+
+namespace inet {
+
+namespace spring {
+
+std::string SPRINGPacket::info() const{
+    std::stringstream out;
+    out << "SPRINGpacket sids=[";
+    for (SegmentList::const_iterator it = this->segments.begin();
+            it != this->segments.end(); ++it) {
+        if(it == this->activeSegment ) {
+            out << '<' << *it << "> ";
+        } else {
+            out << *it << ' ';
+        }
+    }
+    out <<"]" << getEncapsulatedPacket()->info();
+    return out.str();
+}
+bool SPRINGPacket::oppPush(const SIDVector &sidVector) {
+
+    if(segments.size()){
+        segments.insert(std::next(activeSegment), sidVector.begin(), sidVector.end());
+    } else {
+        segments.insert(activeSegment, sidVector.begin(), sidVector.end());
+        activeSegment  = segments.begin();
+    }
+
+    this->addBitLength(sidVector.size() * SPRINGPacket::labelBitLen);
+    return true;
+}
+bool SPRINGPacket::oppPush(SegmentId sid) {
+    if(segments.size()){
+        segments.insert(std::next(activeSegment), sid);
+    } else {
+        segments.insert(activeSegment, sid);
+        activeSegment  = segments.begin();
+    }
+
+    this->addBitLength(SPRINGPacket::labelBitLen);
+    return true;
+}
+bool SPRINGPacket::oppContinue() {
+    return true;
+}
+bool SPRINGPacket::oppNext() {
+    this->activeSegment++;
+    ASSERT(activeSegment!= segments.end());
+    return true;
+}
+void SPRINGPacket::copy(const SPRINGPacket & p) {
+    //EV << endl <<endl << endl << "PACKET COPIED" << endl;
+    this->segments = p.segments;
+    this->activeSegment = this->segments.begin();
+    auto it = p.segments.begin();
+    while(it!=p.activeSegment){
+        it++;
+        this->activeSegment++;
+        ASSERT(this->activeSegment != this->segments.end());
+    }
+}
+bool SPRINGPacket::onLastSid() const {
+    SegmentList::const_iterator it = this->activeSegment;
+    if(this->activeSegment != segments.end() &&
+            ++it == segments.end()){
+        return true ;
+    }
+    return false;
+}
+
+std::ostream& operator<<(std::ostream& ostr, const SPRINGPacket& p) {
+    ostr << p.info();
+    return ostr;
+}
+
+} //namespace spring
+
+} //namespace inet
diff --git a/src/inet/networklayer/spring/forwarding/SPRINGPacket.h b/src/inet/networklayer/spring/forwarding/SPRINGPacket.h
new file mode 100644
index 000000000..5ce87e76e
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRINGPacket.h
@@ -0,0 +1,75 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef __INET_SPRINGPACKET_H_
+#define __INET_SPRINGPACKET_H_
+
+
+#include "inet/networklayer/spring/forwarding/SPRINGPacket_m.h"
+#include "inet/networklayer/spring/SPRINGDefs.h"
+
+
+namespace inet {
+
+namespace spring {
+
+
+class INET_API SPRINGPacket : public SPRINGPacket_Base {
+private:
+    typedef std::list<SegmentId> SegmentList;
+
+protected:
+    SegmentList::iterator activeSegment;
+    SegmentList segments;
+private:
+    void copy(const SPRINGPacket & p);
+
+public:
+    SPRINGPacket(const char *name=NULL, int kind=0) : SPRINGPacket_Base(name,kind) {this->activeSegment = segments.begin();}
+    SPRINGPacket(const SPRINGPacket& other) : SPRINGPacket_Base(other) {copy(other);}
+    SPRINGPacket& operator=(const SPRINGPacket& other) {if (this==&other) return *this; SPRINGPacket_Base::operator=(other); copy(other); return *this;}
+    virtual SPRINGPacket *dup() const {return new SPRINGPacket(*this);}
+    virtual std::string info() const;
+
+    virtual bool onLastSid() const;
+    virtual bool oppPush(SegmentId sid);
+    virtual bool oppPush(const SIDVector &sidVector);
+    virtual bool oppContinue();
+    virtual bool oppNext();
+
+    virtual void parsimPack(omnetpp::cCommBuffer *b) const {throw cRuntimeError("Not implemented");}
+    virtual void parsimUnpack(omnetpp::cCommBuffer *b) {throw cRuntimeError("Not implemented");}
+
+    virtual void setSegmentsArraySize(unsigned int size) {throw cRuntimeError("Not implemented");}
+    virtual void setSegments(unsigned int k, const SegmentId& segments) {throw cRuntimeError("Not implemented");}
+    virtual void setActiveSegment(const SegmentId& activeSegment) {throw cRuntimeError("Not implemented");}
+    virtual SegmentId& getActiveSegment(){return *activeSegment; }
+    virtual unsigned int getSegmentsArraySize() const {return segments.size();}
+    virtual SegmentId& getSegments(unsigned int k) {
+        ASSERT(k<segments.size());
+        auto it=segments.begin();
+        for(unsigned int i=0;i<k;i++)it++;
+        return *it;
+    }
+
+    friend std::ostream& operator<<(std::ostream& ostr, const SPRINGPacket& p);
+
+    static const int labelBitLen = 32;
+};
+} //namespace spring
+
+} //namespace inet
+
+#endif /* __INET_SPRINGPACKET_H_ */
diff --git a/src/inet/networklayer/spring/forwarding/SPRINGPacket.msg b/src/inet/networklayer/spring/forwarding/SPRINGPacket.msg
new file mode 100644
index 000000000..f0a52ea76
--- /dev/null
+++ b/src/inet/networklayer/spring/forwarding/SPRINGPacket.msg
@@ -0,0 +1,39 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+cplusplus {{
+#include "inet/networklayer/spring/SPRINGDefs.h"
+}}
+
+namespace inet::spring;
+class noncobject SegmentId;
+
+// following the ietf draft on the ospf extension for segment routing
+//
+// draft-ietf-ospf-segment-routing-extensions-03
+
+//
+//section-2.1
+//
+packet SPRINGPacket 
+{
+     @customize(true); //add information field 
+     @class(spring::Packet);
+     abstract SegmentId segments[];   
+     abstract SegmentId activeSegment;
+}
+
+
+
diff --git a/src/inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.cc b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.cc
new file mode 100644
index 000000000..3f3798b02
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.cc
@@ -0,0 +1,191 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include <algorithm>
+
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h"
+
+
+namespace inet {
+
+#if !STANDALONE_STREETE
+using namespace ospf;
+#endif
+
+namespace spring {
+
+namespace onoff {
+
+
+
+void OnOffNetGraph::initializeShortestPaths() {
+    ControllerNetGraph::initializeShortestPaths();
+    dapspOn.initShortestPaths();
+}
+
+//
+//void DynamicNetwork::getLinksOff(unsigned long &nbOnLinks) {
+//    for (LinkOut * link1 : links) {
+//        std::cout << *((Link*) link1) << std::endl;
+//    }
+//    //OSPFOpaqueLinksOff * linksOffData = new OSPFOpaqueLinksOff;
+//
+//    nbOnLinks=0;
+//    for(LinkOut * _link: links) {
+//        Node * node = (Node *) _link->getLocalNode();
+//        Link * link = (Link*) _link;
+//        if(link->isEnabled()){
+//            nbOnLinks++;
+//            continue;
+//        }
+//
+//        //unsigned int nodeIndex;
+//        //bool ok = srgb->getIndexOfSID(node->getSid(), nodeIndex);
+//        //assert(ok);
+//        std::cout << "Link to turn off: " <<
+//                ((Network::Node*) ((LinkOut*) link)->getLocalNode())->getSid() << " -> " <<
+//                ((Network::Node*) ((LinkOut*) link)->getRemoteNode())->getSid() << std::endl;
+//
+//        //linksOffData->getOffLinks().emplace_back(nodeIndex,link->getSid());
+//    }
+//
+//    //return linksOffData;
+//}
+
+
+#if !STANDALONE_STREETE
+OSPFOpaqueLinksOff * OnOffNetGraph::getLinksOff(unsigned long &nbOnLinks) {
+    for (auto * _link : links) {
+        EV << *static_cast<Link*>(_link) << endl;
+    }
+    OSPFOpaqueLinksOff * linksOffData = new OSPFOpaqueLinksOff;
+
+    nbOnLinks=0;
+    for(auto * _link: links) {
+        Node * node = static_cast<Node*>(_link->getSrcNode());
+        Link * link = static_cast<Link*>(_link);
+        if(link->isEnabled()){
+            nbOnLinks++;
+            continue;
+        }
+
+        unsigned int nodeIndex;
+        bool ok = srgb->getIndexOfSID(node->getSid(), nodeIndex);
+        ASSERT(ok);
+        linksOffData->getOffLinks().emplace_back(nodeIndex,link->getSid());
+    }
+
+    return linksOffData;
+}
+#endif
+
+void OnOffNetGraph::shutdownLink(OnOffNetGraph::Link * link) {
+
+    dapsp.shutdownLink(link);
+
+    //linksOff.push_back((LinkOut *)link);
+}
+
+void OnOffNetGraph::turnonLink(OnOffNetGraph::Link * link){
+    dapsp.turnonLink(link);
+
+    //FIXME: optimize this to avoid O(n)
+    //linksOff.erase(std::remove(linksOff.begin(), linksOff.end(), (LinkOut*)link),linksOff.end());
+}
+
+
+
+
+void OnOffNetGraph::getAllEROs(std::vector<std::vector<ERO>> &eros){
+    std::vector<Node *> &nodesCasted =
+            (std::vector<Node *> &) nodes;
+
+    eros.resize(nodesCasted.size());
+    for(Node* src: nodesCasted){
+        getAllEROsFrom(src,eros[src->getIndex()]);
+    }
+}
+
+void OnOffNetGraph::getAllEROsFrom(SegmentId srcSid, std::vector<ERO> &eros){
+    Node * srcNode = getNodeBySid(srcSid);
+    if(srcNode){
+        getAllEROsFrom(srcNode, eros );
+    }
+}
+
+void OnOffNetGraph::getAllEROsFrom(Node *src, std::vector<ERO> &eros){
+    std::vector<Node *> &nodesCasted =
+            (std::vector<Node *> &) nodes;
+
+    eros.resize(nodesCasted.size());
+    for (Node *dst : nodesCasted) {
+        getEROBetween(src, dst, eros[dst->getIndex()]);
+    }
+}
+
+void OnOffNetGraph::getEROBetween(Node *src, Node * dst, ERO &ero){
+
+    if(src==dst){
+        ero.srcIp=IPv4Address((uint32) 0);
+        ero.dstIp=IPv4Address((uint32) 0);
+
+        return;
+    }
+
+    ero.srcIp = src->getRouterID();
+    ero.dstIp = dst->getRouterID();
+    auto& spTree = dapsp.getShortestPathTree(src);
+
+    ero.explicitRoute.clear();
+    Node *curNode = dst;
+    Link *curLink = static_cast<Link *>(spTree.linkFromParent[curNode->getIndex()]);
+    while(curLink != nullptr){
+        ero.explicitRoute.push_back(curNode->getSid());
+
+        curNode = static_cast<Node *>(curLink->getSrcNode());
+        curLink = static_cast<Link *>(spTree.linkFromParent[curNode->getIndex()]);
+    }
+
+    ero.explicitRoute.push_back(src->getSid());
+
+    std::reverse(ero.explicitRoute.begin(), ero.explicitRoute.end());
+}
+
+
+std::ostream& operator<<(std::ostream& ostr,
+                                const OnOffNetGraph& e){
+    ostr << "Graph nodes: [";
+    for (unsigned int i = 0; i < e.nodes.size(); i++) {
+        ostr << i << ":" << ((NetGraph::Node *) e.nodes[i])->getRouterID() << ", ";
+    }
+    ostr << "]" << std::endl;
+    for (unsigned int i = 0; i < e.nodes.size(); i++) {
+        ostr << "   " << i << ":" << e.dapspOn << std::endl;
+    }
+    ostr << std::endl;
+    for (unsigned int i = 0; i < e.nodes.size(); i++) {
+        ostr << "   " << i << ":" << e.dapsp << std::endl;
+    }
+    return ostr;
+}
+
+}
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h
new file mode 100644
index 000000000..1b041d21b
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h
@@ -0,0 +1,106 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef ON_OFF_NETGRAPH_H
+#define ON_OFF_NETGRAPH_H
+
+#include <unordered_map>
+
+#if !STANDALONE_STREETE
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/opaque/OSPFTE.h"
+#include "inet/networklayer/spring/control/SpringOspf_m.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+#endif
+#include "inet/networklayer/spring/control/ControllerNetGraph.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/base/GraphDAPSP.h"
+#include "inet/networklayer/spring/control/SRGBDatabase.h"
+#include "inet/networklayer/spring/control/ERO.h"
+
+namespace inet {
+
+
+#if !STANDALONE_STREETE
+    using namespace ospf;
+#endif
+
+namespace spring {
+
+namespace onoff {
+
+
+class OnOffNetGraph: public ControllerNetGraph
+{
+protected:
+
+    DAPSPGraph<true> dapspOn;
+
+    //std::vector<LinkOut *> linksOff;
+    std::vector<Link *> cadidateLinks; //links not on spanning tree
+    static constexpr double offRatio  = 0.6;
+    static constexpr double onRatio = 0.8;
+
+
+public:
+//#if STANDALONE_STREETE
+//#else
+    OnOffNetGraph(SRGBDatabase *_srgb):ControllerNetGraph(_srgb), dapspOn(this){}
+//#endif
+    OnOffNetGraph():ControllerNetGraph(), dapspOn(this){}
+    virtual ~OnOffNetGraph(){}
+
+    virtual void initializeShortestPaths() ;
+
+    virtual void initTest(double &cpuTime){throw cRuntimeError("not implemented");};
+    virtual int testShutdown(double &cpuTime){throw cRuntimeError("not implemented");};
+    virtual int testTurnOn(double &cpuTime){throw cRuntimeError("not implemented");};
+
+    void turnonLink(Link * link);
+    void shutdownLink(Link * link) ;
+#if STANDALONE_STREETE
+    //void getLinksOff(unsigned long &nbOnLinks);
+#else
+    OSPFOpaqueLinksOff* getLinksOff(unsigned long &nbOnLinks);
+#endif
+
+    virtual void getAllEROs(std::vector<std::vector<ERO>> &eros);
+    virtual void getAllEROsFrom(SegmentId srcSid, std::vector<ERO> &eros);
+    virtual void getAllEROsFrom(Node *src, std::vector<ERO> &eros);
+    virtual void getEROBetween(Node *src, Node * dst, ERO &ero);
+
+    friend std::ostream& operator<<(std::ostream& ostr,
+                                    const OnOffNetGraph& e);
+protected:
+
+
+#if !STANDALONE_STREETE
+    virtual Topology::Node *createNode(cModule *module) {return new Node(module->getId());}
+#endif
+    virtual Topology::Node *createNode() override {return new Node();}
+    virtual Topology::Link *createLink() override {return new Link();}
+};
+
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
+
+#endif /* SPRINGNETWORK_H_ */
diff --git a/src/inet/networklayer/spring/simulations/OnOff/OnOffNetworkController.cc b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetworkController.cc
new file mode 100644
index 000000000..48c67a78a
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetworkController.cc
@@ -0,0 +1,197 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/networklayer/spring/simulations/OnOff//OnOffNetworkController.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+#include "inet/networklayer/spring/control/NetGraphConstructor.h"
+
+namespace inet {
+
+namespace spring {
+
+namespace onoff {
+
+
+Define_Module(OnOffNetworkController);
+
+simsignal_t OnOffNetworkController::cpuTimeSignal = registerSignal("CPUTime");
+simsignal_t OnOffNetworkController::nbLinksOnSignal = registerSignal("NbLinksOn");
+
+void OnOffNetworkController::initialize(int stage) {
+    cSimpleModule::initialize(stage);
+    if (stage == 0) {
+        turnOffMsg = nullptr;
+        turnOnMsg = nullptr;
+        minNodalSID = 1;
+        maxNodalSID = par("maxNodalSID");
+
+        minAdjacencySID = maxNodalSID + 1;
+        maxAdjacencySID = par("maxAdjacencySID");
+
+        ASSERT(0 <= minNodalSID && minNodalSID <= maxNodalSID);
+        ASSERT(minAdjacencySID <= maxAdjacencySID);
+
+        ospf = check_and_cast<OSPFRouting *>(getModuleByPath("^.ospf"));
+
+        srgb = std::unique_ptr < SRGBDatabase > (new SRGBDatabase());
+        srgb->addRange(minNodalSID, maxNodalSID - minNodalSID + 1);
+
+        lsaDatabase = std::unique_ptr<OpaqueLsaDatabase>(new OpaqueLsaDatabase());
+
+        std::string onMode =  par("onMode").stdstringValue();
+        if(0==onMode.compare("none")){
+            network = std::unique_ptr < OnOffNetGraph > (new SimulationNoOff(srgb.get()));
+        } else if (0==onMode.compare("streete")){
+            network = std::unique_ptr < OnOffNetGraph > (new utilrout::URNetGraph(srgb.get()));
+        } else if(0==onMode.compare("lastoff")){
+            network = std::unique_ptr < OnOffNetGraph > (new SimulationLastOff(srgb.get()));
+        } else  if(0==onMode.compare("allon")){
+            network = std::unique_ptr < OnOffNetGraph > (new SimulationAllOn(srgb.get()));
+        } else if(0==onMode.compare("locality")){
+            network = std::unique_ptr < OnOffNetGraph > (new SimulationLocality(srgb.get()));
+        } else {
+            throw cRuntimeError("unknown simulation");
+        }
+
+        localPort = par("localPort");
+        udpSocket.setOutputGate(gate("udpOut"));
+        udpSocket.bind(localPort);
+
+        scheduleAt(simTime() + 71, new cMessage);
+    }
+
+    //wait for ospf
+    if (stage == INITSTAGE_APPLICATION_LAYER) {
+        ospf->registerOpaqueListener(this,
+                OSPFOpaqueType::EXTENDED_LINK_TYPE, 0);
+        ospf->registerOpaqueListener(this,
+                OSPFOpaqueType::EXTENDED_PREFIX_TYPE, 0);
+    }
+}
+
+//IOpaqueListener
+void OnOffNetworkController::notify(OSPFOpaqueLSA *lsa) {
+    Enter_Method_Silent();
+    EV << "Received LSA update: " << *lsa;
+    lsaDatabase->updateLSAinMap(std::unique_ptr<OSPFOpaqueLSA>(lsa));
+}
+
+void OnOffNetworkController::handleTimer(cMessage *msg){
+    double cpuTime;
+    unsigned long nbOnLinks;
+    if(turnOffMsg == nullptr){
+        scheduleAt(101.9, msg);
+
+        OspfNetGraphConstructor constructor(*network, *lsaDatabase);
+        constructor.construct();
+        network->getTM().reset();
+        network->initializeShortestPaths();
+        network->initTest(cpuTime);
+
+        turnOffMsg = msg;
+    }
+    else if(msg == turnOffMsg){
+        int nbTurnedOff = network->testShutdown(cpuTime);
+        if (nbTurnedOff){
+            std::cout<< "Turned Off:" << nbTurnedOff << " time: " << simTime() <<endl;
+            OSPFOpaqueLinksOff* data = network->getLinksOff(nbOnLinks);
+            emit(cpuTimeSignal, cpuTime);
+            emit(nbLinksOnSignal,nbOnLinks);
+            ospf->floodOpaqueArea(data,10,BACKBONE_AREAID,PRIVATE_TYPE_TURN_OFF,0);
+        }
+        EV << "turn-off timer" << endl;
+        scheduleAt(simTime() + 1, msg);
+    }
+    else if (msg == turnOnMsg){
+        int nbTurnedOn = network->testTurnOn(cpuTime);
+
+        OSPFOpaqueLinksOff* data =  network->getLinksOff(nbOnLinks);
+        emit(cpuTimeSignal, cpuTime);
+        emit(nbLinksOnSignal,nbOnLinks);
+
+        if(nbTurnedOn){
+            std::cout<< "Turned On:" << nbTurnedOn << " time: " << simTime() <<endl;
+            ospf->floodOpaqueArea(data,10,BACKBONE_AREAID,PRIVATE_TYPE_TURN_OFF,0);
+        } else {
+            delete data;
+        }
+
+        EV << "turn-on timer" << endl;
+        delete turnOnMsg;
+        turnOnMsg = NULL;
+    }
+    else {
+        delete msg;
+    }
+    //network->updateDisplay();
+}
+
+void OnOffNetworkController::sendEROS(SegmentId srcSid, L3Address dstAddr, int dstPort){
+    UDPEros * udpEros = new UDPEros;
+    network->getAllEROsFrom(srcSid, udpEros->getEros());
+    udpSocket.sendTo(udpEros, dstAddr, dstPort);
+}
+
+void OnOffNetworkController::updateStats(SegmentId srcSid, StatsVector& stats){
+    for(auto &it: stats) {
+        SegmentId dstSid;
+
+        bool valid=srgb->getByIndex(it.first, dstSid);
+        ASSERT(valid);
+        network->getTM().update(srcSid, dstSid,it.second);
+
+
+        if(!turnOnMsg) {
+            turnOnMsg = new cMessage;
+            scheduleAt(simTime()+0.01,turnOnMsg);
+        }
+    }
+}
+
+void OnOffNetworkController::handleMessage(cMessage *msg)
+{
+
+    if (msg->isSelfMessage()) {
+        handleTimer(msg);
+    }
+    else if (msg->getArrivalGateId() == gate("udpIn")->getId()
+            && msg->getKind() == UDP_I_DATA) {
+
+        UDPStats * packet = dynamic_cast<UDPStats*> (msg);
+        ASSERT(packet);
+
+        SegmentId srcSid ;
+        bool valid=srgb->getByIndex(packet->getOrigSid(), srcSid);
+        ASSERT(valid);
+
+        StatsVector &stats = packet->getStats();
+        updateStats(srcSid, stats);
+
+        UDPDataIndication * udpData = dynamic_cast<UDPDataIndication*>(packet->getControlInfo());
+        ASSERT(udpData!=NULL);
+        sendEROS(srcSid, udpData->getSrcAddr(), udpData->getSrcPort());
+
+        delete msg;
+    } else {
+        throw cRuntimeError("Unexpected message");
+    }
+}
+
+}
+
+} //namespace spring
+
+} //namespace inet
+
diff --git a/src/inet/networklayer/spring/simulations/OnOff/OnOffNetworkController.h b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetworkController.h
new file mode 100644
index 000000000..b0d64b1cc
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/OnOffNetworkController.h
@@ -0,0 +1,90 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGNETWORKCONTROLLER_H_
+#define SPRINGNETWORKCONTROLLER_H_
+
+#include <memory>
+
+#include "../../base/FlowGraph.h"
+#include "inet/transportlayer/udp/UDP.h"
+#include "inet/transportlayer/contract/udp/UDPSocket.h"
+
+#include "inet/routing/ospfv2/OSPFRouting.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h"
+#include "inet/networklayer/spring/simulations/OnOff/Simulations.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+
+
+
+
+namespace inet {
+
+using namespace ospf;
+
+namespace spring {
+//TODO:  use short node indexes to save memory.
+//the order of nodes in the initial Graph must not change;
+
+namespace onoff {
+
+class OnOffNetworkController: public cSimpleModule, public IOpaqueListener {
+protected:
+    std::unique_ptr<OnOffNetGraph> network;
+
+    SegmentId minNodalSID;
+    SegmentId maxNodalSID;
+    SegmentId minAdjacencySID;
+    SegmentId maxAdjacencySID;
+    OSPFRouting *ospf;
+
+    int localPort;
+    UDPSocket udpSocket;
+
+    std::unique_ptr<SRGBDatabase> srgb;
+    std::unique_ptr<OpaqueLsaDatabase> lsaDatabase;
+    static simsignal_t cpuTimeSignal ;
+    static simsignal_t nbLinksOnSignal;
+
+    cMessage * turnOffMsg;
+    cMessage * turnOnMsg;
+
+public:
+    OnOffNetworkController() {}
+    virtual ~OnOffNetworkController(){}
+
+    virtual int numInitStages() const { return NUM_INIT_STAGES; }
+    virtual void initialize(int stage);
+    void handleMessage(cMessage *msg);
+    void handleTimer(cMessage *msg);
+
+    void sendEROS(SegmentId dstSID, L3Address dstAddr, int dstPort);
+    void updateStats(SegmentId origSid, StatsVector& stats);
+    //IOpaqueListener
+    virtual void notify(OSPFOpaqueLSA *lsa) ;
+
+};
+
+} //namespace onoff
+
+} //namespace spring
+
+} //namespace inet
+
+#endif /* SPRINGNETWORKCONTROLLER_H_ */
diff --git a/src/inet/networklayer/spring/simulations/OnOff/OnOffNwController.ned b/src/inet/networklayer/spring/simulations/OnOff/OnOffNwController.ned
new file mode 100644
index 000000000..c441bc874
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/OnOffNwController.ned
@@ -0,0 +1,46 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+import inet.networklayer.spring.control.ISpringNwController;
+ 
+package inet.networklayer.spring.simulations.OnOff;
+
+//
+// TODO auto-generated type
+//
+simple OnOffNwController like ISpringNwController
+{
+    parameters:
+        @class(spring::onoff::OnOffNetworkController);
+        @signal[CPUTime](type=double);
+        @signal[NbLinksOn](type=unsigned long);
+        @statistic[CPUTime](title="Cpu time";source=CPUTime;record=max,timeavg,vector);
+        @statistic[NbLinksOn](title="Number of links ON";source=NbLinksOn;record=vector);
+        
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+        int maxNodalSID = default(1024);
+        int maxAdjacencySID = default(2048);
+        int localPort = default(2000);
+        string onMode = default("none");
+
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/simulations/OnOff/Simulations.cc b/src/inet/networklayer/spring/simulations/OnOff/Simulations.cc
new file mode 100644
index 000000000..40697d6ca
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/Simulations.cc
@@ -0,0 +1,28 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+
+namespace inet {
+
+namespace spring {
+
+namespace onoff {
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
diff --git a/src/inet/networklayer/spring/simulations/OnOff/Simulations.h b/src/inet/networklayer/spring/simulations/OnOff/Simulations.h
new file mode 100644
index 000000000..af18f4f57
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/OnOff/Simulations.h
@@ -0,0 +1,762 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef SPRINGSIMULATIONS_H_
+#define SPRINGSIMULATIONS_H_
+
+#include <algorithm>
+#include <set>
+#include <map>
+
+#include "inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h"
+
+namespace inet {
+
+namespace spring {
+
+namespace onoff {
+
+
+class SimulationStreeteLoadB: public OnOffNetGraph
+{
+
+public:
+    SimulationStreeteLoadB(SRGBDatabase *_srgb):OnOffNetGraph(_srgb){}
+    virtual ~SimulationStreeteLoadB(){}
+
+    virtual void initTest(double &cpuTime) {
+        clock_t t = clock();
+
+        primMST();
+        std::set<FlowGraph::Link *> mstLinks(linkFromParent.begin(),
+                linkFromParent.end());
+        for (auto * link : linkFromParent) {
+            if (link == nullptr)
+                continue;
+            mstLinks.insert(findLinkBack(static_cast<Link*>(link)));
+        }
+
+        std::set<OnOffNetGraph::Link *> notMstLinks;
+        for (auto * link : links) {
+            if (!mstLinks.count(link)) {
+                notMstLinks.insert(static_cast<OnOffNetGraph::Link*>(link));
+            }
+        }
+
+        cadidateLinks.assign(notMstLinks.begin(), notMstLinks.end());
+        EV << "Number of links: " << links.size() << " " << notMstLinks.size()
+                  << std::endl;
+
+
+        for (auto _link: cadidateLinks){
+            _link->disable();
+        }
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+    }
+
+    virtual int testShutdown(double &cpuTime) {
+        clock_t t = clock();
+
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        //std::vector<LinkOut *> linksCopy(links);
+
+        dapspOn.updateUtilizationsInParent(getTM().getAsVector());
+        std::map<Link *, double> congestedLinks;
+
+
+        int turnedoff=0;
+        std::sort(cadidateLinks.begin(), cadidateLinks.end(), compare);
+        //shutting down part
+        for (auto * link : cadidateLinks) {
+            if(!link->isEnabled()){
+                continue;
+            }
+
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+            congestedLinks.clear();
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                congestedLinks[link] = link->getUtilization();
+            }
+
+
+            shutdownLink(link);
+            turnedoff++;
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+
+            bool keepOff = true;
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                //link become congested or congestion increased
+                if(congestedLinks.count(link)==0 ||
+                        congestedLinks[link] < link->getUtilization() ){
+                    keepOff = false;
+                    break;
+                }
+            }
+
+
+            if(!keepOff){
+                turnonLink(link);
+                turnedoff--;
+            }
+
+
+        }
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedoff;
+    }
+
+
+    virtual int testTurnOn(double &cpuTime) {
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        dapspOn.updateUtilizationsInParent(getTM().getAsVector());
+        std::sort(cadidateLinks.begin(), cadidateLinks.end(),compare);
+
+        bool initialyCongested = ((Link*) cadidateLinks.back())->getUtilization() > onRatio;
+
+        std::map<Link *, double> congestedLinks;
+
+
+        int iterations = 0;
+        int turnedon = 0;
+        int turnedonIter =0;
+        bool isCongested = false;
+        do {
+            turnedonIter = 0;
+            isCongested = false;
+            for (int i = ((int) cadidateLinks.size()) - 1; i >= 0; i--) {
+                Link * link = (Link*) cadidateLinks[i];
+                if (link->isEnabled()) {
+                    continue;
+                }
+
+                dapsp.updateUtilizationsInParent(getTM().getAsVector());
+                std::sort(links.begin(), links.end(), compare);
+                congestedLinks.clear();
+                for (int i = ((int) links.size()) - 1; i >= 0; i--) {
+                    Link * link = (Link*) links[i];
+                    if (link->getUtilization() < onRatio) {
+                        break;
+                    }
+                    isCongested = true;
+                    congestedLinks[link] = link->getUtilization();
+                }
+
+                turnonLink(link);
+                turnedonIter++;
+
+                dapsp.updateUtilizationsInParent(getTM().getAsVector());
+                std::sort(links.begin(), links.end(), compare);
+                bool keepOn = false;
+
+                std::map<Link *, double> congestedLinksResidual(congestedLinks);
+                for (int i = ((int) links.size()) - 1; i >= 0; i--) {
+                    Link * link = (Link*) links[i];
+                    //we treated all the congested links
+                    if (link->getUtilization() < onRatio) {
+                        break;
+                    }
+                    //the link wasn't congested,  but become congested
+                    if (!congestedLinks.count(link)) {
+                        break;
+                    }
+
+                    congestedLinksResidual.erase(link);
+
+                    //the utilization of a congested link decreased
+                    if (congestedLinks[link] > link->getUtilization()) {
+
+                        keepOn = true;
+                        break;
+                    }
+                }
+
+                //congestion decreased or some links are not congested any more
+                if (keepOn || congestedLinksResidual.size()) {
+                    continue;
+                }
+
+                shutdownLink(link);
+                turnedonIter--;
+            }
+            turnedon+=turnedonIter;
+            iterations++;
+        } while (turnedonIter > 0 && isCongested);
+
+        if(turnedonIter == 0 && isCongested){
+            std::cerr << "ATTENTION!!! not turn-on and still congested" <<std::endl;
+            if (!initialyCongested) {
+                //allon
+                for (auto * link : cadidateLinks) {
+                    if (!link->isEnabled()) {
+                        turnonLink(link);
+                        turnedon++;
+                    }
+                }
+            }
+        }
+        //for (LinkOut * link1 : links) {
+        //    std::cout << *((Link*) link1) << endl;
+        //}
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedon;
+    }
+
+};
+
+
+class SimulationNoOff: public OnOffNetGraph
+{
+
+public:
+    SimulationNoOff(SRGBDatabase *_srgb):OnOffNetGraph(_srgb){}
+    virtual ~SimulationNoOff(){}
+
+    virtual void initTest(double &cpuTime) {
+        clock_t t = clock();
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+
+    }
+
+    virtual int testShutdown(double &cpuTime) {
+        clock_t t = clock();
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return 0;
+    }
+
+
+
+    virtual int testTurnOn(double &cpuTime) {
+        clock_t t = clock();
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return 0;
+    }
+
+};
+
+
+class SimulationLastOff: public OnOffNetGraph
+{
+private:
+    std::stack<Link *> turnedOffLinks;
+public:
+    SimulationLastOff(SRGBDatabase *_srgb):OnOffNetGraph(_srgb){}
+    virtual ~SimulationLastOff(){}
+
+    virtual void initTest(double &cpuTime) {
+        clock_t t = clock();
+
+        primMST();
+        std::set<FlowGraph::Link *> mstLinks(linkFromParent.begin(),
+                linkFromParent.end());
+        for (auto * link : linkFromParent) {
+            if (link == nullptr)
+                continue;
+            mstLinks.insert(findLinkBack(static_cast<Link*>(link)));
+        }
+
+        std::set<OnOffNetGraph::Link *> notMstLinks;
+        for (auto * link : links) {
+            if (!mstLinks.count(link)) {
+                notMstLinks.insert(static_cast<OnOffNetGraph::Link*>(link));
+            }
+        }
+
+        cadidateLinks.assign(notMstLinks.begin(), notMstLinks.end());
+        EV << "Number of links: " << links.size() << " " << notMstLinks.size()
+                  << std::endl;
+
+
+        for (auto _link: cadidateLinks){
+            _link->disable();
+        }
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+    }
+
+    virtual int testShutdown(double &cpuTime) {
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+        //std::vector<LinkOut *> linksCopy(links);
+
+        dapspOn.updateUtilizationsInParent(getTM().getAsVector());
+        std::map<Link *, double> congestedLinks;
+
+
+        int turnedoff=0;
+        std::sort(cadidateLinks.begin(), cadidateLinks.end(), compare);
+        //shutting down part
+        for (auto * link : cadidateLinks) {
+            if(!link->isEnabled()){
+                continue;
+            }
+
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+            congestedLinks.clear();
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                congestedLinks[link] = link->getUtilization();
+            }
+
+
+            shutdownLink(link);
+            turnedoff++;
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+
+            bool keepOff = true;
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                //link become congested or congestion increased
+                if(congestedLinks.count(link)==0 ||
+                        congestedLinks[link] < link->getUtilization() ){
+                    keepOff = false;
+                    break;
+                }
+            }
+
+
+
+
+            if(keepOff){
+                turnedOffLinks.push(link);
+            } else{
+                turnonLink(link);
+                turnedoff--;
+            }
+
+
+
+
+        }
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedoff;
+    }
+
+
+
+    virtual int testTurnOn(double &cpuTime) {
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        int turnedon = 0;
+        do {
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);;
+            if(links.empty() ||
+                    turnedOffLinks.empty()){
+                break;
+            }
+
+            if( ((Link*) links.back())->getUtilization() < onRatio ){
+                break;
+            }
+
+            turnonLink(turnedOffLinks.top());
+            turnedOffLinks.pop();
+            turnedon ++;
+        } while (true);
+
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedon;
+    }
+
+};
+class SimulationAllOn: public OnOffNetGraph
+{
+
+private:
+    std::stack<Link *> turnedOffLinks;
+public:
+    SimulationAllOn(SRGBDatabase *_srgb):OnOffNetGraph(_srgb){}
+    virtual ~SimulationAllOn(){}
+
+    virtual void initTest(double &cpuTime) {
+        clock_t t = clock();
+
+        primMST();
+        std::set<FlowGraph::Link *> mstLinks(linkFromParent.begin(),
+                linkFromParent.end());
+        for (auto * link : linkFromParent) {
+            if (link == nullptr)
+                continue;
+            mstLinks.insert(findLinkBack(static_cast<Link*>(link)));
+        }
+
+        std::set<OnOffNetGraph::Link *> notMstLinks;
+        for (auto * link : links) {
+            if (!mstLinks.count(link)) {
+                notMstLinks.insert(static_cast<OnOffNetGraph::Link*>(link));
+            }
+        }
+
+        cadidateLinks.assign(notMstLinks.begin(), notMstLinks.end());
+        EV << "Number of links: " << links.size() << " " << notMstLinks.size()
+                  << std::endl;
+
+
+        for (auto _link: cadidateLinks){
+            _link->disable();
+        }
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+    }
+
+    virtual int testShutdown(double &cpuTime) {
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        //std::vector<LinkOut *> linksCopy(links);
+
+        dapspOn.updateUtilizationsInParent(getTM().getAsVector());
+        std::map<Link *, double> congestedLinks;
+
+
+        int turnedoff=0;
+        std::sort(cadidateLinks.begin(), cadidateLinks.end(), compare);
+        //shutting down part
+        for (auto * link : cadidateLinks) {
+            if(!link->isEnabled()){
+                continue;
+            }
+
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+            congestedLinks.clear();
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                congestedLinks[link] = link->getUtilization();
+            }
+
+
+            shutdownLink(link);
+            turnedoff++;
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+
+            bool keepOff = true;
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                //link become congested or congestion increased
+                if(congestedLinks.count(link)==0 ||
+                        congestedLinks[link] < link->getUtilization() ){
+                    keepOff = false;
+                    break;
+                }
+            }
+
+
+            if(keepOff){
+                turnedOffLinks.push(link);
+            } else{
+                turnonLink(link);
+                turnedoff--;
+            }
+
+
+        }
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedoff;
+    }
+
+
+
+    virtual int testTurnOn(double &cpuTime) {
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        int turnedon = 0;
+
+        dapsp.updateUtilizationsInParent(getTM().getAsVector());
+
+        std::sort(links.begin(), links.end(), compare);
+
+        if (!links.empty()) {
+            if (((Link*) links.back())->getUtilization() > onRatio) {
+                while(!turnedOffLinks.empty()){
+                    turnonLink(turnedOffLinks.top());
+                    turnedOffLinks.pop();
+                    turnedon++;
+                }
+            } else {
+                std::cout << ((Link*) links.back())->getUtilization() <<std::endl;
+            }
+        }
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedon;
+    }
+
+};
+
+class SimulationLocality: public OnOffNetGraph
+{
+
+public:
+    SimulationLocality(SRGBDatabase *_srgb):OnOffNetGraph(_srgb){}
+    virtual ~SimulationLocality(){}
+
+    virtual void initTest(double &cpuTime) {
+        clock_t t = clock();
+
+        primMST();
+        std::set<FlowGraph::Link *> mstLinks(linkFromParent.begin(),
+                linkFromParent.end());
+        for (auto * link : linkFromParent) {
+            if (link == nullptr)
+                continue;
+            mstLinks.insert(findLinkBack(static_cast<Link*>(link)));
+        }
+
+        std::set<OnOffNetGraph::Link *> notMstLinks;
+        for (auto * link : links) {
+            if (!mstLinks.count(link)) {
+                notMstLinks.insert(static_cast<OnOffNetGraph::Link*>(link));
+            }
+        }
+
+        cadidateLinks.assign(notMstLinks.begin(), notMstLinks.end());
+        EV << "Number of links: " << links.size() << " " << notMstLinks.size()
+                  << std::endl;
+
+
+        for (auto _link: cadidateLinks){
+            _link->disable();
+        }
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+    }
+
+    virtual int testShutdown(double &cpuTime) {
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        //std::vector<LinkOut *> linksCopy(links);
+
+        dapspOn.updateUtilizationsInParent(getTM().getAsVector());
+        std::map<Link *, double> congestedLinks;
+
+
+        int turnedoff=0;
+        std::sort(cadidateLinks.begin(), cadidateLinks.end(), compare);
+        //shutting down part
+        for (auto * link : cadidateLinks) {
+            if(!link->isEnabled()){
+                continue;
+            }
+
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+            congestedLinks.clear();
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                congestedLinks[link] = link->getUtilization();
+            }
+
+
+            shutdownLink(link);
+            turnedoff++;
+
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+
+            bool keepOff = true;
+            for(unsigned long i=links.size()-1;i>=0;i--){
+                Link * link = (Link*)links[i];
+                if(link->getUtilization() < offRatio){
+                    break;
+                }
+                //link become congested or congestion increased
+                if(congestedLinks.count(link)==0 ||
+                        congestedLinks[link] < link->getUtilization() ){
+                    keepOff = false;
+                    break;
+                }
+            }
+
+
+            if(!keepOff){
+                turnonLink(link);
+                turnedoff--;
+            }
+
+
+        }
+
+        cpuTime =((double)(clock()-t))/(double)CLOCKS_PER_SEC;
+        return turnedoff;
+    }
+
+
+
+
+    virtual int testTurnOn(double &cpuTime) {
+
+        clock_t t = clock();
+        auto compare =
+                [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+                    return l1->getUtilization()
+                           < l2->getUtilization();
+                };
+
+        int turnedon = 0;
+
+        int depth = 0;
+        int maxdepth = 10;
+
+        bool congested;
+        do {
+            congested = false;
+
+            dapsp.updateUtilizationsInParent(getTM().getAsVector());
+            std::sort(links.begin(), links.end(), compare);
+
+
+            if (((Link*) links.back())->getUtilization() > onRatio) {
+                congested = true;
+            }
+
+            if(congested){
+                depth ++;
+                Link * link = static_cast<Link *>(links.back());
+
+                std::map<Node*, int> visitedDepth;
+                std::queue<Node *> st;
+
+                //BFS up to depth 2 from nodes adjacents to the link
+                Node * localNode = static_cast<Node *>(link->getSrcNode());
+                Node * remoteNode =static_cast<Node *>(link->getDestNode());
+
+                st.push(localNode);
+                st.push(remoteNode);
+                visitedDepth[localNode] = 0;
+                visitedDepth[remoteNode] = 0;
+                while (!st.empty()) {
+                    Node * node = st.front();
+                    st.pop();
+                    if (visitedDepth[node] > depth-1)
+                        continue;
+
+                    // for each adjacent node
+                    for (int i = 0; i < node->getNumOutLinks(); i++) {
+                        if (!node->getLinkOut(i)->isEnabled()) {
+                            turnonLink(static_cast<Link *>( node->getLinkOut(i)) );
+                            turnedon++;
+                        }
+                        Node *w = static_cast<Node *>(node->getLinkOut(i)->getDestNode());
+                        if (0 == visitedDepth.count(w)) {
+                            st.push(w);
+                            visitedDepth[w] = visitedDepth[node] + 1;
+                        }
+                    }
+
+                }
+            }
+        } while (congested && (depth < maxdepth));
+
+
+        cpuTime = ((double) (clock() - t)) / (double) CLOCKS_PER_SEC;
+        return turnedon;
+
+    }
+
+};
+
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
+
+
+
+#endif /* SPRINGSIMULATIONS_H_ */
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.cc
new file mode 100644
index 000000000..5725c9971
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.cc
@@ -0,0 +1,58 @@
+#include <cstring>
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.hh"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h"
+
+namespace inet { namespace spring{ namespace utilrout {
+
+AMPLParserDriver::AMPLParserDriver (URStaticNetworkController *_n):controller(_n){}
+AMPLParserDriver::~AMPLParserDriver (){}
+
+int AMPLParserDriver::updateTM(const std::string &srcName, const std::string &dstName, double value  ){
+
+    //std::cout << "Flow: " << srcName << " -> " << dstName << ":" << value << std::endl;
+    bool ok = tm.update(srcName, dstName, value);
+    ASSERT(ok);
+    return ok;
+}
+
+void AMPLParserDriver::exportTM() {
+    tm.sanify();
+    controller->addTM(tm);
+    tm = {controller->getNetwork()};
+}
+
+int AMPLParserDriver::parse (const std::string &fileName)
+{
+
+    std::ifstream file = std::ifstream( fileName );
+    if( ! file.good() ) {
+        throw cRuntimeError("Error opening file");
+    }
+    scanner = std::unique_ptr<AMPLScanner>(new AMPLScanner(&file));
+
+    AMPLParser parser(*this);
+    parser.set_debug_level (trace_parsing);
+
+    tm = {controller->getNetwork()};
+    int res = parser.parse ();
+    controller = nullptr;
+
+    file.close();
+    return (res == 0);
+}
+
+void
+AMPLParserDriver::error (const location& l, const std::string& m)
+{
+    EV_ERROR << l << ": " << m << std::endl;
+}
+
+void
+AMPLParserDriver::error (const std::string& m)
+{
+    EV_ERROR << m << std::endl;
+}
+
+
+} } } // inet::streete::utilrout
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h
new file mode 100644
index 000000000..b874ed584
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h
@@ -0,0 +1,49 @@
+#ifndef SPRING_AMPLPARSERDRIVER_H
+#define SPRING_AMPLPARSERDRIVER_H
+#include <string>
+#include <map>
+#include <iostream>
+#include <memory>
+#include <fstream>
+
+#include "inet/networklayer/spring/control/TrafficMatrix.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserDriverContract.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h"
+
+#if STANDALONE_STREETE
+namespace inet { namespace spring { namespace utilrout {
+class URStaticNetworkController {
+public:
+    void addTM(TrafficMatrix &tm){ throw cRuntimeError("not implemented");}
+    URNetGraph * getNetwork(){ throw cRuntimeError("not implemented"); return nullptr;}
+};}}}
+#else
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.h"
+#endif
+
+namespace inet { namespace spring { namespace utilrout {
+
+class AMPLScanner;
+class location;
+
+// Conducting the whole scanning and parsing of Calc++.
+class AMPLParserDriver : public ParserDriverContract
+{
+public:
+  AMPLParserDriver (URStaticNetworkController *_c);
+  virtual ~AMPLParserDriver ();
+
+  std::unique_ptr<AMPLScanner> scanner;
+  TrafficMatrix tm;
+
+  URStaticNetworkController *controller;
+  int updateTM(const std::string &srcName, const std::string &dstName, double value  );
+  void exportTM();
+
+  virtual int parse (const std::string& f) override;
+  // Error handling.
+  virtual void error (const location& l, const std::string& m);
+  virtual void error (const std::string& m);
+};
+} } } // inet::streete::utilrout
+#endif // SPRING_AMPLPARSERDRIVER_H
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.cc
new file mode 100644
index 000000000..7edc95309
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.cc
@@ -0,0 +1,26 @@
+//
+// Created by radu on 5/2/16.
+//
+#if STANDALONE_STREETE
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h"
+using namespace inet::spring::utilrout;
+
+/*
+void *yyalloc (size_t size )
+{
+    return (void *) malloc( size );
+}
+
+void *yyrealloc (void * ptr, size_t size )
+{
+
+    return (void *) realloc( (char *) ptr, size );
+}
+
+void yyfree (void * ptr )
+{
+    free( (char *) ptr );
+}
+*/
+#endif
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h
new file mode 100644
index 000000000..3a0fb8ef8
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h
@@ -0,0 +1,34 @@
+//
+// Created by radu on 5/2/16.
+//
+
+#ifndef SPRING_AMPLSCANNER_H
+#define SPRING_AMPLSCANNER_H
+
+#if !defined(yyFlexLexerOnce)
+#include <FlexLexer.h>
+#endif
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.hh"
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+class AMPLScanner: public yyFlexLexer {
+public:
+    AMPLParser::symbol_type yylex (AMPLParserDriver& driver);
+
+    AMPLScanner(std::istream *in): yyFlexLexer(in){
+        loc = AMPLParser::location_type();
+    }
+
+    virtual ~AMPLScanner(){}
+private:
+    //AMPLParser::semantic_type *yylval = nullptr;
+    AMPLParser::location_type loc ;
+};
+}
+}
+}
+#endif //SPRING_AMPLSCANNER_H
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.yy b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.yy
new file mode 100644
index 000000000..d0848d271
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.yy
@@ -0,0 +1,132 @@
+%skeleton "lalr1.cc" /* -*- C++ -*- */
+%require "3.0.4"
+%defines
+%define parser_class_name {AMPLParser}
+%define api.namespace {inet::spring::utilrout}
+%define api.token.constructor
+%define api.value.type variant
+%define parse.assert
+%code requires
+{ 
+#include <string>
+#include <vector>
+#include <memory>
+
+namespace inet { namespace spring{ namespace utilrout {
+   class AMPLParserDriver;
+}}}
+typedef std::vector<double> VectDouble;
+}
+// The parsing context.
+%param { AMPLParserDriver& driver }
+%locations
+%define parse.trace
+%define parse.error verbose
+%code
+{
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.hh"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h"
+#undef yylex
+#define yylex driver.scanner->yylex
+
+}
+%define api.token.prefix {TOK_}
+%token
+  END  0  "end of file"
+  COLON  ":"
+  SEMICOLON  ";"
+  PARAM "PARAM"
+  STAR "*"
+  LBRACKET "["
+  RBRACKET "]"
+  EQUAL "="
+  COMMA ","
+;
+%token <std::string> IDENTIFIER "identifier"
+%token <std::string> VALUE "value"
+%token <double> NUMBER "number"
+
+%type  <VectDouble> TmNumberList
+
+
+%{
+
+%}
+%%
+%start file;
+
+file: BlockList;
+
+BlockList : BlockList Block
+          | Block
+          ;
+          
+Block : ParamBlock ";"
+      ;
+      
+   
+ParamBlock: "PARAM"  "identifier" ":" "=" NumberList 
+          | "PARAM"  "identifier" ":" Matrix 
+          | "PARAM"  "identifier" ":" "=" TmList
+          ;
+
+Matrix : NumberList ":" "=" NumberList
+       ;
+       
+NumberList : NumberList "number"
+           | "number"
+           ;
+
+TmList : TmList Tm 
+       | Tm
+       ;
+       
+Tm : "[" "*" "," "*" "," "number" "]" ":" TmNumberList ":" "=" TmNumberList {
+        VectDouble &nodes = $9;
+        VectDouble &values = $12;
+      	//EV<< "Found tm : " << std::endl;
+      	ASSERT(values.size() == nodes.size()*(nodes.size()+1));
+      	for (unsigned int i=0; i<nodes.size(); i++) {
+      	    std::string srcName = std::string("R") + std::to_string( ((long) nodes[i]) );
+      		for (unsigned int j=0; j<nodes.size(); j++) {
+      		    int idx = (nodes.size()+1)*i + (j+1); 
+      		    
+      		    std::string dstName = std::string("R") + std::to_string( ((long) nodes[j]) );
+      		    
+      		    driver.updateTM(srcName, dstName, values[idx]);
+      			//EV <<  srcName<<":"<<dstName<<":"<<values[idx] << " ";
+      		}	
+      		//EV <<std::endl;
+      	}
+      	driver.exportTM();
+      	//EV <<std::endl;
+      }
+   ;
+
+TmNumberList : TmNumberList "number" {
+                	
+                	VectDouble &vect = $1;
+                	double number = $2;
+                	
+                	vect.push_back(number);
+                	
+                	$$=std::move(vect); 
+                }
+             | "number" {
+                double number = $1;
+                
+             	VectDouble vect;
+             	vect.push_back(number);
+             	
+             	$$=std::move(vect); 
+             }
+             ;
+
+%%
+void
+inet::spring::utilrout::AMPLParser::error (const location_type& l,
+                          const std::string& m)
+{
+  driver.error (l, m);
+}
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/scanner.ll b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/scanner.ll
new file mode 100644
index 000000000..91e9f5fe1
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/scanner.ll
@@ -0,0 +1,77 @@
+%option c++
+%option yyclass="AMPLScaner"
+/* %option prefix="yyAmpl" */ 
+%option noyyalloc noyyrealloc noyyfree 
+%{ /* -*- C++ -*- */
+# include <cerrno>
+# include <climits>
+# include <cstdlib>
+# include <string>
+
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/flexbison/parser.hh"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h"
+
+//namespace inet::spring::utilrout = inet::spring::utilrout;
+#undef YY_DECL
+# define YY_DECL \
+  inet::spring::utilrout::AMPLParser::symbol_type  \
+  inet::spring::utilrout::AMPLScanner::yylex (inet::spring::utilrout::AMPLParserDriver& driver)
+
+// The location of the current token.
+%}
+%option noyywrap nounput batch debug noinput
+id    [a-zA-Z][a-zA-Z_0-9]*
+blank [ \t]
+
+%{
+  // Code run each time a pattern is matched.
+  # define YY_USER_ACTION  loc.columns (YYLeng());
+%}
+
+%%
+
+%{
+  loc.step ();
+%}
+
+{blank}+   loc.step ();
+([\r][\n])+  loc.lines (YYLeng()); loc.step ();
+[\n]+        loc.lines (YYLeng()); loc.step ();
+"#"[^\n]*        loc.step();
+"set"[^\n]*      loc.step();
+"param"      return inet::spring::utilrout::AMPLParser::make_PARAM(loc);
+":"    return inet::spring::utilrout::AMPLParser::make_COLON( loc);
+";"    return inet::spring::utilrout::AMPLParser::make_SEMICOLON(loc);
+","    return inet::spring::utilrout::AMPLParser::make_COMMA(loc);
+"*"    return inet::spring::utilrout::AMPLParser::make_STAR(loc);
+"["    return inet::spring::utilrout::AMPLParser::make_LBRACKET(loc);
+"]"    return inet::spring::utilrout::AMPLParser::make_RBRACKET(loc);
+"="    return inet::spring::utilrout::AMPLParser::make_EQUAL(loc);
+
+[0-9][0-9]*\.[0-9]*([Ee][+-]?[0-9]+)? {
+  errno = 0;
+  char *endVal;
+  double n = strtod (YYText(), &endVal);
+  if ( (HUGE_VALL== n || HUGE_VALF==n) && errno == ERANGE)
+    driver.error (loc, "integer is out of range");
+
+  if ( YYText()==endVal)
+    driver.error (loc, "parse failed");
+  return inet::spring::utilrout::AMPLParser::make_NUMBER(n, loc);
+}
+
+[-]?[0-9][0-9]*  {
+  errno = 0;
+  long n = strtol (YYText(), NULL, 10);
+  if (! (INT_MIN <= n && n <= INT_MAX && errno != ERANGE))
+    driver.error (loc, "integer is out of range");
+  return inet::spring::utilrout::AMPLParser::make_NUMBER(n, loc);
+} 
+
+{id}       return inet::spring::utilrout::AMPLParser::make_IDENTIFIER(YYText(), loc);
+.          driver.error (loc, "invalid character");
+<<EOF>>    return inet::spring::utilrout::AMPLParser::make_END(loc);
+%%
+
+
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserDriverContract.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserDriverContract.h
new file mode 100644
index 000000000..b5f060d28
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserDriverContract.h
@@ -0,0 +1,28 @@
+#ifndef PARSER_DRIVER_CONTRACT_H
+#define PARSER_DRIVER_CONTRACT_H
+
+#include <string>
+#include <map>
+#include <iostream>
+#include <memory>
+#include <fstream>
+
+#include "../../base/FlowGraph.h"
+
+
+namespace inet { namespace spring { namespace utilrout {
+
+//class URStaticNetworkController;
+//class URNetGraph;
+
+// Conducting the whole scanning and parsing of Calc++.
+class ParserDriverContract {
+public:
+    bool trace_scanning = false;
+    bool trace_parsing = false;
+
+    virtual ~ParserDriverContract() {}
+    virtual int parse(const std::string& f)=0; // Return 0 on success.
+};
+} } } // inet::streete::utilrout
+#endif // ! PARSER_DRIVER_CONTRACT
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.cc
new file mode 100644
index 000000000..7ec3b79d9
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.cc
@@ -0,0 +1,53 @@
+#include <cstring>
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.hh"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h"
+namespace inet { namespace spring{ namespace utilrout {
+
+SndLibNativeParserDriver::SndLibNativeParserDriver (URNetGraph *_n): network(_n){}
+SndLibNativeParserDriver::~SndLibNativeParserDriver (){}
+
+int
+SndLibNativeParserDriver::updateTM(const std::string &srcName, const std::string &dstName, double value  ){
+    //std::cout << "Flow: " << srcName << " -> " << dstName << ":" << value << std::endl;
+    bool ok = tm.update(srcName, dstName, value);
+    ASSERT(ok);
+    return ok;
+}
+
+int
+SndLibNativeParserDriver::parse (const std::string &fileName)
+{
+    std::ifstream file = std::ifstream( fileName );
+    if( ! file.good() ) {
+        throw cRuntimeError("Error opening file");
+    }
+    scanner = std::unique_ptr<SndLibNativeScanner>(new SndLibNativeScanner(&file));
+
+    SndLibNativeParser parser(*this);
+    parser.set_debug_level (trace_parsing);
+
+    tm = {network};
+    int res = parser.parse();
+    tm.sanify();
+    network->getTM() = tm;
+    network = nullptr;
+
+    file.close();
+    return (res == 0);
+}
+
+void
+SndLibNativeParserDriver::error (const location& l, const std::string& m)
+{
+    EV_ERROR << l << ": " << m << std::endl;
+}
+
+void
+SndLibNativeParserDriver::error (const std::string& m)
+{
+    EV_ERROR << m << std::endl;
+}
+
+
+} } } // inet::streete::utilrout
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h
new file mode 100644
index 000000000..d9d13cca4
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h
@@ -0,0 +1,37 @@
+#ifndef SPRING_SNDLibPARSERDRIVER_H
+#define SPRING_SNDLibPARSERDRIVER_H
+# include <string>
+# include <map>
+# include <iostream>
+# include <memory>
+#include <fstream>
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserDriverContract.h"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h"
+//# include "inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.h"
+
+namespace inet { namespace spring { namespace utilrout {
+
+class SndLibNativeScanner;
+class location;
+// Conducting the whole scanning and parsing of Calc++.
+class SndLibNativeParserDriver :public ParserDriverContract
+{
+public:
+  SndLibNativeParserDriver (URNetGraph *_n);
+  virtual ~SndLibNativeParserDriver ();
+
+  std::unique_ptr<SndLibNativeScanner> scanner;
+  URNetGraph *network;
+  TrafficMatrix tm;
+
+  //callbacks
+  int updateTM(const std::string &srcName, const std::string &dstName, double value  );
+
+  virtual int parse (const std::string& f) override;
+
+  // Error handling.
+  virtual void error (const location& l, const std::string& m);
+  virtual void error (const std::string& m);
+};
+} } } // inet::streete::utilrout
+#endif // ! CALCXX_DRIVER_HH
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.cc
new file mode 100644
index 000000000..249d66ca3
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.cc
@@ -0,0 +1,25 @@
+//
+// Created by radu on 5/2/16.
+//
+#if STANDALONE_STREETE
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h"
+using namespace inet::spring::utilrout;
+/*
+void *yyalloc (size_t size )
+{
+    return (void *) malloc( size );
+}
+
+void *yyrealloc (void * ptr, size_t size )
+{
+
+    return (void *) realloc( (char *) ptr, size );
+}
+
+void yyfree (void * ptr )
+{
+    free( (char *) ptr );
+}
+*/
+#endif
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h
new file mode 100644
index 000000000..9c28348e8
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h
@@ -0,0 +1,34 @@
+//
+// Created by radu on 5/2/16.
+//
+
+#ifndef SPRING_SNDLIBNATIVESCANNER_H
+#define SPRING_SNDLIBNATIVESCANNER_H
+
+#if !defined(yyFlexLexerOnce)
+#include <FlexLexer.h>
+#endif
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.hh"
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+class SndLibNativeScanner: public yyFlexLexer {
+public:
+    SndLibNativeParser::symbol_type yylex (SndLibNativeParserDriver& driver);
+
+    SndLibNativeScanner(std::istream *in): yyFlexLexer(in){
+        loc = SndLibNativeParser::location_type();
+    }
+
+    virtual ~SndLibNativeScanner(){}
+private:
+    //SndLibNativeParser::semantic_type *yylval = nullptr;
+    SndLibNativeParser::location_type loc ;
+};
+}
+}
+}
+#endif //SPRING_SNDLIBNATIVESCANNER_H
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.yy b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.yy
new file mode 100644
index 000000000..3ca5d27b9
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.yy
@@ -0,0 +1,120 @@
+%skeleton "lalr1.cc" /* -*- C++ -*- */
+%require "3.0.4"
+%defines
+%define parser_class_name {SndLibNativeParser}
+%define api.namespace {inet::spring::utilrout}
+%define api.token.constructor
+%define api.value.type variant
+%define parse.assert
+%code requires
+{
+#include <string>
+
+namespace inet { namespace spring{ namespace utilrout {
+   class SndLibNativeParserDriver;
+}}}
+
+}
+// The parsing context.
+%param { SndLibNativeParserDriver& driver }
+%locations
+%define parse.trace
+%define parse.error verbose
+%code
+{
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.hh"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h"
+#undef yylex
+#define yylex driver.scanner->yylex
+}
+%define api.token.prefix {TOK_}
+%token
+  END  0  "end of file"
+  LPAREN  "("
+  RPAREN  ")"
+  DEMANDS "DEMANDS"
+  META    "META"
+;
+%token <std::string> IDENTIFIER "identifier"
+%token  <std::string> VALUE "value"
+%token <double> NUMBER "number"
+%type  <int> SectionList
+%type  <int> HeaderLine
+%type  <int> Section
+%type  <int> ODFlowSection
+%type  <int> ODFlowList
+%type  <int> ODFlow
+%type  <int> MetaSection
+%type  <int> TypeValList
+%type  <int> TypeVal
+%type  <int> UnknownSection
+%type  <int> SkipDataList
+%type  <int> SkipData
+%type  <int> file
+%printer { yyoutput << $$; } <*>;
+%{
+
+%}
+%%
+%start file;
+
+file: HeaderLine SectionList {$$=1;}
+    ;
+
+HeaderLine: {$$=1;}
+	  ;
+
+SectionList: SectionList Section  {$$=1;}
+	   | Section {$$=1;}
+	   ;
+   
+Section: ODFlowSection  {$$=1;}
+       | MetaSection {$$=1;}
+       | UnknownSection {$$=1;}
+       ;
+
+ODFlowSection: "DEMANDS" "(" ODFlowList ")" {$$=1;} 
+	     ;
+
+ODFlowList: ODFlowList ODFlow {$$=1;}
+          | ODFlow {$$=1;}
+          ;
+
+ODFlow: "identifier" "(" "identifier" "identifier" ")" "number" "number" "identifier"  {
+
+      std::string src = $3;
+      std::string dst = $4;
+      double val = 1000000 * $7;
+      driver.updateTM(src, dst, val);
+};
+
+MetaSection: "META" "(" TypeValList ")" {$$=1;} 
+	   ;
+
+TypeValList: TypeValList TypeVal {$$=1;}
+	   | TypeVal {$$=1;}
+	   ;
+
+TypeVal: "identifier" "value" {$$=1;}
+       ;
+
+UnknownSection: "identifier" "(" SkipDataList ")" {$$=1;}
+	      ;
+
+SkipDataList: SkipDataList SkipData {$$=1;}
+            | SkipData	{$$=1;}
+            ;
+SkipData: "(" SkipDataList ")" {$$=1;}
+	| "identifier" {$$=1;}
+	| "number" {$$=1;}
+	| {$$=1;}
+	;
+
+%%
+void
+inet::spring::utilrout::SndLibNativeParser::error (const location_type& l,
+                          const std::string& m)
+{
+  driver.error (l, m);
+}
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/scanner.ll b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/scanner.ll
new file mode 100644
index 000000000..62e84b392
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/scanner.ll
@@ -0,0 +1,74 @@
+%option c++
+%option yyclass="SndLibNativeScaner"
+%option prefix="yySndLibNative" 
+/* %option noyyalloc noyyrealloc noyyfree */
+%{ /* -*- C++ -*- */
+# include <cerrno>
+# include <climits>
+# include <cstdlib>
+# include <string>
+
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/flexbison/parser.hh"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h"
+# include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h"
+ 
+//namespace inet::spring::utilrout = inet::spring::utilrout;
+#undef YY_DECL
+# define YY_DECL \
+  inet::spring::utilrout::SndLibNativeParser::symbol_type  \
+  inet::spring::utilrout::SndLibNativeScanner::yylex (inet::spring::utilrout::SndLibNativeParserDriver& driver)
+
+// The location of the current token.
+%}
+%option noyywrap nounput batch debug noinput
+id    [a-zA-Z][a-zA-Z_0-9]*
+blank [ \t]
+
+%{
+  // Code run each time a pattern is matched.
+  # define YY_USER_ACTION  loc.columns (YYLeng());
+%}
+
+%%
+
+%{
+  loc.step ();
+%}
+
+{blank}+   loc.step ();
+[\n]+      loc.lines (YYLeng()); loc.step ();
+"#".*    loc.step();
+"?".*    loc.step();
+"("      return inet::spring::utilrout::SndLibNativeParser::make_LPAREN(loc);
+")"      return inet::spring::utilrout::SndLibNativeParser::make_RPAREN(loc);
+"=".*    return inet::spring::utilrout::SndLibNativeParser::make_VALUE(YYText(), loc);
+
+"DEMANDS"  return inet::spring::utilrout::SndLibNativeParser::make_DEMANDS(loc);
+"META"     return inet::spring::utilrout::SndLibNativeParser::make_META(loc);
+
+[0-9]*"."[0-9]* {
+  errno = 0;
+  char *endVal;
+  double n = strtod (YYText(), &endVal);
+  if ( (HUGE_VALL== n || HUGE_VALF==n) && errno == ERANGE)
+    driver.error (loc, "integer is out of range");
+
+  if ( YYText()==endVal)
+    driver.error (loc, "parse failed");
+  return inet::spring::utilrout::SndLibNativeParser::make_NUMBER(n, loc);
+}
+
+[0-9]*  {
+  errno = 0;
+  long n = strtol (YYText(), NULL, 10);
+  if (! (INT_MIN <= n && n <= INT_MAX && errno != ERANGE))
+    driver.error (loc, "integer is out of range");
+  return inet::spring::utilrout::SndLibNativeParser::make_NUMBER(n, loc);
+}
+
+{id}       return inet::spring::utilrout::SndLibNativeParser::make_IDENTIFIER(YYText(), loc);
+.          driver.error (loc, "invalid character");
+<<EOF>>    return inet::spring::utilrout::SndLibNativeParser::make_END(loc);
+%%
+
+
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.cc
new file mode 100644
index 000000000..51975ca38
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.cc
@@ -0,0 +1,976 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include <set>
+#include <map>
+#include <vector>
+#include <algorithm>
+#include <limits>
+#include <numeric>      // std::accumulate
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h"
+
+#if STREETE_WITH_CPLEX
+#define IL_STD
+#include <ilcplex/ilocplex.h>
+ILOSTLBEGIN
+#endif
+
+namespace inet {
+
+using namespace ospf;
+
+namespace spring {
+namespace utilrout {
+
+//UnitBezier URNetGraph::Link::bezier=UnitBezier(0, 1, 1, 0.00);
+UnitBezier URNetGraph::Link::bezier = UnitBezier(0.3084, 0.1221, 0.0497, 0.9916);
+std::function<long double(const URNetGraph::Link *)> URNetGraph::Link::weightFunction =
+        [](const URNetGraph::Link* l)-> long double {
+            auto link = static_cast<const Topology::Link *>(l);
+            return link->getWeight() + l->getIndex()*0.00012207 ; //2^-13
+        };
+
+long double URNetGraph::Link::getWeight() const {
+    return weightFunction(this);
+}
+
+void URNetGraph::initTest(double &cpuTime) {
+    clock_t t = clock();
+
+    primMST();
+    std::set<FlowGraph::Link *> mstLinks(linkFromParent.begin(),
+            linkFromParent.end());
+    for (auto * link : linkFromParent) {
+        if (link == nullptr)
+            continue;
+        mstLinks.insert(findLinkBack(static_cast<Link*>(link)));
+    }
+
+    std::set<OnOffNetGraph::Link *> notMstLinks;
+    for (auto * link : links) {
+        if (!mstLinks.count(link)) {
+            notMstLinks.insert(static_cast<OnOffNetGraph::Link*>(link));
+        }
+        //link->enable();
+    }
+
+    cadidateLinks.assign(notMstLinks.begin(), notMstLinks.end());
+    EV << "Number of links: " << links.size() << " " << notMstLinks.size()
+              << std::endl;
+
+    cpuTime = ((double) (clock() - t)) / (double) CLOCKS_PER_SEC;
+}
+
+int URNetGraph::testShutdown(bool loadBalanced) {
+    auto links = this->links;
+
+    auto compare = [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+        return l1->getUtilization() < l2->getUtilization();
+    };
+    std::function<void()> routeInAllOnTopo;
+    std::function<void()> routeInReducedTopo;
+    std::function<void(Link*)> turnOnLink;
+    std::function<void(Link*)> turnOffLink;
+    if(loadBalanced) {
+        turnOnLink   = [this](Link* link){link->enable();};
+        turnOffLink   = [this](Link* link){link->disable();};
+        routeInAllOnTopo   = [this](){coolDynamicAlgorithm<true>();};
+        routeInReducedTopo = [this](){coolDynamicAlgorithm<false>();};
+    } else {
+        turnOnLink   = [this](Link* link){turnonLink(link);};
+        turnOffLink   = [this](Link* link){shutdownLink(link);};
+        routeInAllOnTopo   = [this](){
+            resetLinkUtilization();
+            addTrafficStaticSPF<true>(getTM());
+        };
+        routeInReducedTopo = [this](){
+            resetLinkUtilization();
+            addTrafficStaticSPF<false>(getTM());
+        };
+    }
+
+    //initializeShortestPaths();
+    routeInAllOnTopo();
+    std::map<Link *, double> congestedLinks;
+
+    int turnedoff = 0;
+    std::sort(cadidateLinks.begin(), cadidateLinks.end(), compare);
+    //shutting down part
+    for (auto * link : cadidateLinks) {
+        if (!link->isEnabled()) {
+            continue;
+        }
+
+        routeInReducedTopo();
+
+        std::sort(links.begin(), links.end(), compare);
+        congestedLinks.clear();
+        for (int i = links.size() - 1; i >= 0; i--) {
+            Link * linkT = static_cast<Link*>(links[i]);
+            if (linkT->getUtilization() < offRatio) {
+                break;
+            }
+            congestedLinks[linkT] = linkT->getUtilization();
+        }
+
+        turnOffLink(static_cast<Link*>(link));
+        turnedoff++;
+        routeInReducedTopo();
+
+        std::sort(links.begin(), links.end(), compare);
+        bool keepOff = true;
+        for (int i = links.size() - 1; i >= 0; i--) {
+            Link * linkT = static_cast<Link*>(links[i]);
+            if (linkT->getUtilization() < offRatio) {
+                break;
+            }
+            //link become congested or congestion increased
+            if (congestedLinks.count(linkT) == 0
+                    || congestedLinks[linkT] < linkT->getUtilization()) {
+                keepOff = false;
+                break;
+            }
+        }
+        //std::cout << congestedLinks[(Link*)links[links.size()-1]]<< ": "<<std::endl;
+
+        if (!keepOff) {
+            turnOnLink(static_cast<Link*>(link));
+            turnedoff--;
+        }
+        /*
+        else {
+            for (int i = links.size() - 1; i >= 0; i--) {
+                std::cout << links[i]->getUtilization() << " ";
+            }
+            std::cout << std::endl;
+        }
+        */
+
+    }
+    std::cout << "turned off" << turnedoff << std::endl;
+    return turnedoff;
+}
+
+int URNetGraph::testTurnOn(bool loadBalanced) {
+    auto links = this->links;
+
+    auto compare = [](FlowGraph::Link* l1, FlowGraph::Link* l2) {
+        return l1->getUtilization() < l2->getUtilization();
+    };
+    std::function<void()> routeInAllOnTopo;
+    std::function<void()> routeInReducedTopo;
+    std::function<void(Link*)> turnOnLink;
+    std::function<void(Link*)> turnOffLink;
+    if(loadBalanced) {
+        turnOnLink   = [this](Link* link){link->enable();};
+        turnOffLink   = [this](Link* link){link->disable();};
+        routeInAllOnTopo   = [this](){coolDynamicAlgorithm<true>();};
+        routeInReducedTopo = [this](){coolDynamicAlgorithm<false>();};
+    } else {
+        turnOnLink   = [this](Link* link){turnonLink(link);};
+        turnOffLink   = [this](Link* link){shutdownLink(link);};
+        routeInAllOnTopo   = [this](){
+            resetLinkUtilization();
+            addTrafficStaticSPF<true>(getTM());
+        };
+        routeInReducedTopo = [this](){
+            resetLinkUtilization();
+            addTrafficStaticSPF<false>(getTM());
+        };
+    }
+
+    //initializeShortestPaths();
+    routeInAllOnTopo();
+
+    std::sort(cadidateLinks.begin(), cadidateLinks.end(), compare);
+    bool initialyCongested = ((Link*) cadidateLinks.back())->getUtilization() > onRatio;
+    std::map<Link *, double> congestedLinks;
+
+    int iterations = 0;
+    int turnedon = 0;
+    int turnedonIter = 0;
+    bool isCongested = false;
+    do {
+        turnedonIter = 0;
+        isCongested = false;
+        for (int i = ((int) cadidateLinks.size()) - 1; i >= 0; i--) {
+            Link * link = (Link*) cadidateLinks[i];
+            if (link->isEnabled()) {
+                continue;
+            }
+
+
+            routeInReducedTopo();
+            std::sort(links.begin(), links.end(), compare);
+            congestedLinks.clear();
+            for (int i = ((int) links.size()) - 1; i >= 0; i--) {
+                Link * link = (Link*) links[i];
+                if (link->getUtilization() < onRatio) {
+                    break;
+                }
+                isCongested = true;
+                congestedLinks[link] = link->getUtilization();
+            }
+
+            if (!isCongested) {
+                break;
+            }
+
+            turnOnLink(static_cast<Link*>(link));
+            turnedonIter++;
+
+            routeInReducedTopo();
+
+            std::sort(links.begin(), links.end(), compare);
+            bool aCongestionDecreased = false;
+            //assume congestion solved
+            isCongested = false;
+            std::map<Link *, double> congestedLinksResidual(congestedLinks);
+            for (int i = ((int) links.size()) - 1; i >= 0; i--) {
+                Link * link = static_cast<Link*>(links[i]);
+                //we treated all the congested links
+                if (link->getUtilization() < onRatio) {
+                    break;
+                }
+                isCongested = true; //if at least one link is congested
+                //the link wasn't congested,  but become congested
+                if (!congestedLinks.count(link)) {
+                    break;
+                }
+
+                congestedLinksResidual.erase(link);
+
+                //the utilization of a congested link decreased
+                if (congestedLinks[link] > link->getUtilization()) {
+                    aCongestionDecreased = true;
+                }
+            }
+
+            if (!isCongested) {
+                break;
+            }
+
+            //congestion decreased or some links are not congested any more
+            if (aCongestionDecreased || congestedLinksResidual.size()) {
+                continue;
+            }
+
+            turnOffLink(static_cast<Link*>(link));
+            turnedonIter--;
+        }
+        turnedon += turnedonIter;
+        iterations++;
+    } while (turnedonIter > 0 && isCongested);
+    std::cout << "Iterations: " << iterations << std::endl;
+
+    if (turnedonIter == 0 && isCongested) {
+
+        if (!initialyCongested) {
+            std::cerr << "ATTENTION!!! not turn-on and still congested" << std::endl;
+            for (auto * link : cadidateLinks) {
+                if (!link->isEnabled()) {
+                    //turnOnLink(static_cast<Link*>(link));
+                    //turnedon++;
+                }
+            }
+        }
+    }
+    std::cout << "turned on" << turnedon << std::endl;
+    return turnedon;
+}
+
+
+void URNetGraph::showPaths(int srcIdx, int dstIdx, bool staticSPF) {
+    resetLinkUtilization();
+    if (srcIdx != -1 && dstIdx != -1) {
+        Node* node = static_cast<URNetGraph::Node*>(nodes[srcIdx]);
+        if (staticSPF) {
+            dapsp.getShortestPathTree(node).addTrafficToParentStaticSPF(
+                    getTM().getAsVector()[srcIdx], dstIdx);
+
+        } else {
+            //coolDynamicAlgorithmCplexInt(srcIdx, dstIdx, usedLinks);
+            //return;
+            dapsp.getShortestPathTree(node).buildDagAndAddTraffic(
+                    getTM().getAsVector()[srcIdx], usedLinks[srcIdx], dstIdx);
+        }
+    } else if (srcIdx != -1) {
+        Node* node = static_cast<URNetGraph::Node*>(nodes[srcIdx]);
+        if (staticSPF) {
+            dapsp.getShortestPathTree(node).addTrafficToParentStaticSPF(
+                    getTM().getAsVector()[srcIdx], -1);
+
+        } else {
+            //coolDynamicAlgorithmCplexInt(srcIdx, -1, usedLinks);
+            //return;
+            dapsp.getShortestPathTree(node).buildDagAndAddTraffic(
+                    getTM().getAsVector()[srcIdx], usedLinks[srcIdx], -1);
+        }
+    } else {
+        for (int i = 0; i < getNumNodes(); i++) {
+            Node* node = static_cast<URNetGraph::Node*>(nodes[i]);
+            //std::string name = node->getModule()->getName();
+
+            //network->resetLinkUtilization();
+
+            //printToPng( (outputPath / format_index(scaleIdx*10+1).append("_").append(name).append(".png") ).string());
+
+            //resetLinkUtilization();
+
+            if (staticSPF) {
+                dapsp.getShortestPathTree(node).addTrafficToParentStaticSPF(
+                        getTM().getAsVector()[i], -1);
+            } else {
+                //coolDynamicAlgorithmCplexInt(i, -1, usedLinks);
+                //continue;
+                dapsp.getShortestPathTree(node).buildDagAndAddTraffic(
+                        getTM().getAsVector()[i], usedLinks[i], -1);
+                //coolDynamicAlgorithmCplexInt(i, usedLinks);
+            }
+
+            //network->dapsp.getShortestPathTree(node).addTrafficStaticSPF(network->getTMs()[i]);
+            //printToPng( (outputPath / format_index(scaleIdx*10+2).append("_").append(name).append(".png") ).string());
+        }
+        //coolDynamicAlgorithmCplex1(usedLinks);
+    }
+
+}
+
+#if STREETE_WITH_CPLEX
+void URNetGraph::coolDynamicAlgorithmCplexInt(int s, int dst, UsedLinks &usedLinks) {
+    IloEnv env;
+
+    int numNodes = getNumNodes();
+    int numLinks = links.size();
+
+    try {
+        IloModel model(env);
+        IloConstraintArray c(env);
+
+        IloArray<IloNumVarArray> f_d(env, numNodes);
+
+        for(int d=0; d<numNodes; d++) {
+            f_d[d] = IloNumVarArray (env, numLinks);
+            for(auto &_l : usedLinks[s] ) {
+                int l = _l.first;
+                f_d[d][l] = IloBoolVar(env);
+                //f_d[d][l] = IloNumVar(env, 0, IloInfinity);
+            }
+        }
+        IloExprArray sum_flows_on_link(env, numLinks);
+        IloNumVarArray u(env, numLinks);
+
+        for(int l=0; l<numLinks; l++) {
+            sum_flows_on_link[l] = IloExpr(env);
+            u[l] = IloNumVar(env, 0, IloInfinity, IloNumVar::Float, (std::string("util") + std::to_string(l)).c_str());
+        }
+
+        for (int n = 0; n < numNodes; n++) {
+            auto node = getNode(n);
+            for (int d = 0; d < numNodes; d++) {
+                if (! (s != d && getTM().getAsVector()[s][d]>0) ) {
+                    continue;
+                }
+
+                IloExpr sumIn(env);
+                int numUsed = 0;
+                for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                    int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                    if(usedLinks[s].count(l)) {
+                        sumIn += f_d[d][l];
+                        numUsed++;
+                    }
+                }
+
+                IloExpr sumOut(env);
+                for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+                    int l = ((URNetGraph::Link *) node->getLinkOut(oLink))->getIndex();
+                    if(usedLinks[s].count(l)) {
+                        sumOut += f_d[d][l];
+                        numUsed++;
+                    }
+                }
+
+                if(numUsed == 0) {
+                    sumIn.end();
+                    sumOut.end();
+                    continue;
+                }
+
+                if (s != n && d != n) {
+                    c.add(sumIn - sumOut == 0);
+                    c.add(sumIn <= 1);
+                    c.add(sumOut <= 1);
+                    //c.add(sumIn <= getTM().getAsVector()[s][d] );
+                    //c.add(sumOut <= getTM().getAsVector()[s][d] );
+                }
+
+                if (n == s) {
+                    //c.add(sumOut == getTM().getAsVector()[s][d]);
+                    c.add(sumOut == 1);
+                    c.add(sumIn == 0);
+                }
+
+                if (n == d) {
+                    c.add(sumOut == 0);
+                    c.add(sumIn == 1);
+                    //c.add(sumIn == getTM().getAsVector()[s][d]);
+                }
+                sumIn.end();
+                sumOut.end();
+            }
+        }
+
+        for(int d=0; d<numNodes; d++) {
+            if(s!=d && getTM().getAsVector()[s][d]>0) {
+                for(auto &_l : usedLinks[s] ) {
+                    int l = _l.first;
+                    sum_flows_on_link[l] += f_d[d][l] * getTM().getAsVector()[s][d];
+                }
+            }
+        }
+
+        //IloExpr canditatesSum(env);
+        for (int l = 0; l < numLinks; l++) {
+            double capacity = static_cast<URNetGraph::Link *>(links[l])->getDatarate();
+            //c.add(u[l] == sum_flows_on_link[l] + old_utilization[l]);
+            c.add(u[l] == sum_flows_on_link[l] );
+            //c.add(u[l] <= capacity );
+        }
+
+        IloNumVarArray inDiffProportion(env);
+        //IloExprArray weightedInbound(env);
+        IloExprArray unWeightedInbound(env, numNodes);
+        //IloNumVarArray u(env);
+        int current = 0;
+        for (int n = 0; n < numNodes; n++) {
+            auto node = getNode(n);
+
+            //weightedInbound[n] = IloExpr(env);
+            unWeightedInbound[n] = IloExpr(env);
+            int numin = 0;
+            for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                if(usedLinks[s].count(l)) {
+                    unWeightedInbound[n] += u[l];
+                    numin ++;
+                }
+            }
+
+            if(numin>1) {
+                //std::cout << weightedInbound.getSize() << std::endl;
+                for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                    int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                    if(usedLinks[s].count(l)) {
+                        inDiffProportion.add(IloNumVar(env, -IloInfinity, IloInfinity));
+                        c.add(inDiffProportion[current] == u[l] - usedLinks[s][l].freq * unWeightedInbound[n]);
+                        current ++;
+                        //c.add(u[l] - usedLinks[s][l] * unWeightedInbound[n] == 0);
+                    }
+                }
+
+            }
+
+        }
+        //model.add(IloMinimize(env, IloMax(u)));
+        model.add(IloMinimize(env, IloMax(inDiffProportion)));
+        model.add(c);
+
+        IloCplex cplex(model);
+        //cplex.setParam(IloCplex::MIPSearch, CPX_MIPSEARCH_TRADITIONAL);
+        //cplex.setParam(IloCplex::MIPEmphasis, 4);
+        //cplex.setParam(IloCplex::ObjDif, 0);
+        //cplex.setParam(IloCplex::RelObjDif, 0);
+        //cplex.setParam(IloCplex::FlowPaths, 2);
+        //cplex.setParam(IloCplex::ScaInd, 1);
+        //cplex.setParam(IloCplex::EpInt, 0);
+        //cplex.setParam(IloCplex::EpGap,1);
+        //cplex.setParam(IloCplex::EpAGap,0);
+        //cplex.setParam(IloCplex::EpMrk, 0.99);
+        cplex.setParam(IloCplex::Threads, 1);
+        //cplex.setParam(IloCplex::BrDir, CPX_BRANCH_DOWN);
+        //cplex.setParam(IloCplex::MIPDisplay, 5);
+        cplex.setParam(IloCplex::EpGap, 0.05);
+        //cplex.setParam(IloCplex::Param::MIP::Tolerances::MIPGap,0);
+        cplex.setParam(IloCplex::EpInt, 0);
+        //cplex.setParam(IloCplex::AggInd, 0);
+
+        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+
+        cplex.setParam(IloCplex::Param::Emphasis::MIP, CPX_MIPEMPHASIS_OPTIMALITY );
+        cplex.setParam(IloCplex::Param::Preprocessing::Symmetry, 2);
+        cplex.setParam(IloCplex::Param::MIP::Strategy::VariableSelect, CPX_VARSEL_STRONG);
+        cplex.setParam(IloCplex::Param::MIP::Strategy::Backtrack, 0.0);//0:pure best bound
+        cplex.setParam(IloCplex::Param::MIP::Strategy::PresolveNode, 3);
+        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::Time, 1800 );//in seconds
+        cplex.setParam(IloCplex::Param::TimeLimit, 2000);//in seconds
+
+        //cplex.readVMConfig("../cplexVmConfig.cfg");
+
+        cplex.solve();
+        env.out() << "Solution status = " << cplex.getStatus() << endl;
+
+        //env.out() << "Max Kappa Value = " << cplex.getQuality(IloCplex::KappaMax) << endl;
+        //env.out() << "Percentage of numerically stable simplex bases = " << cplex.getQuality(IloCplex::KappaStable) << endl;
+        //env.out() << "Percentage of numerically unstable simplex bases = " << cplex.getQuality(IloCplex::KappaUnstable) << endl;
+        //env.out() << "Kappa attention Value = " << cplex.getQuality(IloCplex::KappaAttention) << endl;
+
+        if (cplex.getStatus() == IloAlgorithm::Infeasible ||
+                cplex.getStatus() == IloAlgorithm::InfeasibleOrUnbounded ) {
+            //endSimulation();
+        }
+        if (cplex.getStatus() != IloAlgorithm::Optimal &&
+                cplex.getStatus() != IloAlgorithm::Feasible) {
+            //emit(registerSignal("cplexError"), true);
+            //endSimulation();
+        }
+
+        env.out() << "Solution value = " << cplex.getObjValue() << endl;
+        IloNumArray vals(env);
+        cplex.getValues(vals, u);
+        env.out() << "Values = " << " "<< vals << endl;
+        if(dst == -1){
+            for (int l = 0; l < numLinks; l++) {
+                double val = cplex.getValue(u[l]);
+                static_cast<Link *> (links[l])->increaseBpsBy(val);
+            }
+        } else {
+            for(auto &_l : usedLinks[s] ) {
+                int l = _l.first;
+                double val = cplex.getValue(f_d[dst][l]);
+                if(val>0.5){
+                    static_cast<Link *> (links[l])->increaseBpsBy(getTM().getAsVector()[s][dst]);
+                }
+            }
+
+        }
+        //printToPng( (outputPath / (format_index(scaleIdx)+".png")).string() );
+    } catch (IloException& e) {
+        cerr << "Concert exception caught: " << e << endl;
+        //endSimulation();
+    }
+    env.end();
+}
+
+void URNetGraph::coolDynamicAlgorithmCplex(int s, UsedLinks &usedLinks) {
+    IloEnv env;
+
+    int numNodes = getNumNodes();
+    int numLinks = links.size();
+
+    try {
+        IloModel model(env);
+        IloConstraintArray c(env);
+
+        IloArray<IloNumVarArray> f_d(env, numNodes);
+
+        for(int d=0; d<numNodes; d++) {
+            f_d[d] = IloNumVarArray (env, numLinks);
+            for(auto &_l : usedLinks[s] ) {
+                int l = _l.first;
+                //f_d[d][l] = IloBoolVar(env);
+                f_d[d][l] = IloNumVar(env, 0, IloInfinity);
+            }
+        }
+        IloExprArray sum_flows_on_link(env, numLinks);
+        IloNumVarArray u(env, numLinks);
+
+        for(int l=0; l<numLinks; l++) {
+            sum_flows_on_link[l] = IloExpr(env);
+            u[l] = IloNumVar(env, 0, IloInfinity, IloNumVar::Float, (std::string("util") + std::to_string(l)).c_str());
+        }
+
+        for (int n = 0; n < numNodes; n++) {
+            auto node = getNode(n);
+            for (int d = 0; d < numNodes; d++) {
+                if (! (s != d && getTM().getAsVector()[s][d]>0) ) {
+                    continue;
+                }
+
+                IloExpr sumIn(env);
+                int numUsed = 0;
+                for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                    int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                    if(usedLinks[s].count(l)) {
+                        sumIn += f_d[d][l];
+                        numUsed++;
+                    }
+                }
+
+                IloExpr sumOut(env);
+                for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+                    int l = ((URNetGraph::Link *) node->getLinkOut(oLink))->getIndex();
+                    if(usedLinks[s].count(l)) {
+                        sumOut += f_d[d][l];
+                        numUsed++;
+                    }
+                }
+
+                if(numUsed == 0) {
+                    sumIn.end();
+                    sumOut.end();
+                    continue;
+                }
+
+                if (s != n && d != n) {
+                    c.add(sumIn - sumOut == 0);
+                    //c.add(sumIn <= 1);
+                    //c.add(sumOut <= 1);
+                    //c.add(sumIn <= getTM().getAsVector()[s][d] );
+                    //c.add(sumOut <= getTM().getAsVector()[s][d] );
+                }
+
+                if (n == s) {
+                    c.add(sumOut == getTM().getAsVector()[s][d]);
+                    //c.add(sumOut == 1);
+                    c.add(sumIn == 0);
+                }
+
+                if (n == d) {
+                    c.add(sumOut == 0);
+                    //c.add(sumIn == 1);
+                    c.add(sumIn == getTM().getAsVector()[s][d]);
+                }
+                sumIn.end();
+                sumOut.end();
+            }
+        }
+
+        for(int d=0; d<numNodes; d++) {
+            if(s!=d && getTM().getAsVector()[s][d]>0) {
+                for(auto &_l : usedLinks[s] ) {
+                    int l = _l.first;
+                    sum_flows_on_link[l] += f_d[d][l]; // * getTM().getAsVector()[s][d];
+                }
+            }
+        }
+
+        IloExprArray differencies(env);
+        int current = 0;
+        for (int l = 0; l < numLinks; l++) {
+            if(usedLinks[s].count(l)){
+                double capacity = static_cast<URNetGraph::Link *>(links[l])->getDatarate();
+                //c.add(u[l] == sum_flows_on_link[l] + old_utilization[l]);
+                c.add(u[l] == sum_flows_on_link[l] );
+
+                differencies.add(IloExpr(env));
+                differencies[current] += u[l] - usedLinks[s][l].traf;
+                current++;
+
+                //c.add(u[l] <= usedLinks[s][l].traf * 2);
+                //c.add(u[l] >= usedLinks[s][l].traf * 0.9);
+            } else {
+                c.add(u[l] == 0);
+            }
+
+        }
+
+        /*
+        IloExprArray weightedInbound(env);
+        IloExprArray unWeightedInbound(env, numNodes);
+        //IloNumVarArray u(env);
+        int current = 0;
+        for (int n = 0; n < numNodes; n++) {
+            auto node = getNode(n);
+
+            //weightedInbound[n] = IloExpr(env);
+            unWeightedInbound[n] = IloExpr(env);
+            int numin = 0;
+            for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                if(usedLinks[s].count(l)) {
+                    unWeightedInbound[n] += u[l];
+                    numin ++;
+                }
+            }
+
+            if(numin>1) {
+
+                //std::cout << weightedInbound.getSize() << std::endl;
+                for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                    int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                    if(usedLinks[s].count(l)) {
+                        //weightedInbound.add(IloExpr(env));
+                        //weightedInbound[current] += u[l] - usedLinks[s][l] * unWeightedInbound[n];
+                        //current++;
+
+                        //c.add(u[l] == usedLinks[s][l].traf );
+                        c.add(u[l] - usedLinks[s][l].freq * unWeightedInbound[n] == 0);
+                    }
+                }
+            }
+
+        }
+        */
+        //model.add(IloMinimize(env, IloMax(u)));
+        model.add(IloMinimize(env, IloMax(differencies)));
+        model.add(c);
+
+        IloCplex cplex(model);
+        //cplex.setParam(IloCplex::MIPSearch, CPX_MIPSEARCH_TRADITIONAL);
+        //cplex.setParam(IloCplex::MIPEmphasis, 4);
+        //cplex.setParam(IloCplex::ObjDif, 0);
+        //cplex.setParam(IloCplex::RelObjDif, 0);
+        //cplex.setParam(IloCplex::FlowPaths, 2);
+        //cplex.setParam(IloCplex::ScaInd, 1);
+        //cplex.setParam(IloCplex::EpInt, 0);
+        //cplex.setParam(IloCplex::EpGap,1);
+        //cplex.setParam(IloCplex::EpAGap,0);
+        //cplex.setParam(IloCplex::EpMrk, 0.99);
+        //cplex.setParam(IloCplex::Threads, 1);
+        //cplex.setParam(IloCplex::BrDir, CPX_BRANCH_DOWN);
+        //cplex.setParam(IloCplex::MIPDisplay, 5);
+        cplex.setParam(IloCplex::EpGap, 0.05);
+        //cplex.setParam(IloCplex::Param::MIP::Tolerances::MIPGap,0);
+        cplex.setParam(IloCplex::EpInt, 0);
+        //cplex.setParam(IloCplex::AggInd, 0);
+
+        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+
+        cplex.setParam(IloCplex::Param::Emphasis::MIP, CPX_MIPEMPHASIS_OPTIMALITY );
+        cplex.setParam(IloCplex::Param::Preprocessing::Symmetry, 2);
+        cplex.setParam(IloCplex::Param::MIP::Strategy::VariableSelect, CPX_VARSEL_STRONG);
+        cplex.setParam(IloCplex::Param::MIP::Strategy::Backtrack, 0.0);//0:pure best bound
+        cplex.setParam(IloCplex::Param::MIP::Strategy::PresolveNode, 3);
+        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::Time, 1800 );//in seconds
+        cplex.setParam(IloCplex::Param::TimeLimit, 2000);//in seconds
+
+        //cplex.readVMConfig("../cplexVmConfig.cfg");
+
+        cplex.solve();
+        env.out() << "Solution status = " << cplex.getStatus() << endl;
+
+        //env.out() << "Max Kappa Value = " << cplex.getQuality(IloCplex::KappaMax) << endl;
+        //env.out() << "Percentage of numerically stable simplex bases = " << cplex.getQuality(IloCplex::KappaStable) << endl;
+        //env.out() << "Percentage of numerically unstable simplex bases = " << cplex.getQuality(IloCplex::KappaUnstable) << endl;
+        //env.out() << "Kappa attention Value = " << cplex.getQuality(IloCplex::KappaAttention) << endl;
+
+        if (cplex.getStatus() == IloAlgorithm::Infeasible ||
+                cplex.getStatus() == IloAlgorithm::InfeasibleOrUnbounded ) {
+            //endSimulation();
+        }
+        if (cplex.getStatus() != IloAlgorithm::Optimal &&
+                cplex.getStatus() != IloAlgorithm::Feasible) {
+            //emit(registerSignal("cplexError"), true);
+            //endSimulation();
+            throw cRuntimeError("Indeasible");
+        }
+
+        env.out() << "Solution value = " << cplex.getObjValue() << endl;
+        IloNumArray vals(env);
+        cplex.getValues(vals, u);
+        env.out() << "Values = " << " "<< vals << endl;
+
+        for (int l = 0; l < numLinks; l++) {
+            double val = cplex.getValue(u[l]);
+            static_cast<Link *> (links[l])->increaseBpsBy(val);
+        }
+        //printToPng( (outputPath / (format_index(scaleIdx)+".png")).string() );
+    } catch (IloException& e) {
+        cerr << "Concert exception caught: " << e << endl;
+        //endSimulation();
+        throw e;
+    }
+    env.end();
+}
+
+void URNetGraph::coolDynamicAlgorithmCplex1(UsedLinks &usedLinks) {
+    IloEnv env;
+
+    int numNodes = getNumNodes();
+    int numLinks = links.size();
+
+    try {
+        IloModel model(env);
+        IloConstraintArray c(env);
+
+        IloArray<IloArray<IloNumVarArray>> f_sd(env, numNodes);
+        for(int s=0; s<numNodes; s++) {
+            f_sd[s] = IloArray<IloNumVarArray>(env, numNodes);
+            for(int d=0; d<numNodes; d++) {
+                f_sd[s][d] = IloNumVarArray (env, numLinks);
+                for(auto _l : usedLinks[s] ) {
+                    int l = _l.first;
+                    f_sd[s][d][l] = IloBoolVar(env);
+                    //f_sd[s][d][l] = IloNumVar(env, 0, IloInfinity);
+                }
+            }
+        }
+        IloExprArray sum_flows_on_link(env, numLinks);
+        IloNumVarArray u(env, numLinks);
+
+        for(int l=0; l<numLinks; l++) {
+            sum_flows_on_link[l] = IloExpr(env);
+            u[l] = IloNumVar(env, 0, IloInfinity, IloNumVar::Float, (std::string("util") + std::to_string(l)).c_str());
+        }
+
+        for (int n = 0; n < numNodes; n++) {
+            auto node = getNode(n);
+            for (int s = 0; s < numNodes; s++) {
+                for (int d = 0; d < numNodes; d++) {
+                    if (! (s != d && getTM().getAsVector()[s][d]>0) ) {
+                        continue;
+                    }
+
+                    IloExpr sumIn(env);
+                    int numUsed = 0;
+                    for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                        int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                        if(usedLinks[s].count(l)) {
+                            sumIn += f_sd[s][d][l];
+                            numUsed++;
+                        }
+                    }
+
+                    IloExpr sumOut(env);
+                    for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+                        int l = ((URNetGraph::Link *) node->getLinkOut(oLink))->getIndex();
+                        if(usedLinks[s].count(l)) {
+                            sumOut += f_sd[s][d][l];
+                            numUsed++;
+                        }
+                    }
+
+                    if(numUsed == 0) {
+                        sumIn.end();
+                        sumOut.end();
+                        continue;
+                    }
+
+                    if (s != n && d != n) {
+                        c.add(sumIn - sumOut == 0);
+                        c.add(sumIn <= 1);
+                        c.add(sumOut <= 1);
+                        //c.add(sumIn <= getTM().getAsVector()[s][d] );
+                        //c.add(sumOut <= getTM().getAsVector()[s][d] );
+                    }
+
+                    if (n == s) {
+                        //c.add(sumOut == getTM().getAsVector()[s][d]);
+                        c.add(sumOut == 1);
+                        c.add(sumIn == 0);
+                    }
+
+                    if (n == d) {
+                        c.add(sumOut == 0);
+                        c.add(sumIn == 1);
+                        //c.add(sumIn == getTM().getAsVector()[s][d]);
+                    }
+                    sumIn.end();
+                    sumOut.end();
+                }
+            }
+        }
+
+        for(int s=0; s<numNodes; s++) {
+            for(int d=0; d<numNodes; d++) {
+                if(s!=d && getTM().getAsVector()[s][d]>0) {
+                    for(auto _l : usedLinks[s] ) {
+                        int l = _l.first;
+                        sum_flows_on_link[l] += f_sd[s][d][l] * getTM().getAsVector()[s][d];
+                    }
+                }
+            }
+        }
+
+        IloExpr canditatesSum(env);
+        for (int l = 0; l < numLinks; l++) {
+            double capacity = static_cast<URNetGraph::Link *>(links[l])->getDatarate();
+            //c.add(u[l] == sum_flows_on_link[l] + old_utilization[l]);
+            c.add(u[l] == sum_flows_on_link[l] );
+            c.add(u[l] <= capacity );
+        }
+
+        model.add(IloMinimize(env, IloMax(u)));
+        model.add(c);
+
+        IloCplex cplex(model);
+        //cplex.setParam(IloCplex::MIPSearch, CPX_MIPSEARCH_TRADITIONAL);
+        //cplex.setParam(IloCplex::MIPEmphasis, 4);
+        //cplex.setParam(IloCplex::ObjDif, 0);
+        //cplex.setParam(IloCplex::RelObjDif, 0);
+        //cplex.setParam(IloCplex::FlowPaths, 2);
+        //cplex.setParam(IloCplex::ScaInd, 1);
+        //cplex.setParam(IloCplex::EpInt, 0);
+        //cplex.setParam(IloCplex::EpGap,1);
+        //cplex.setParam(IloCplex::EpAGap,0);
+        //cplex.setParam(IloCplex::EpMrk, 0.99);
+        cplex.setParam(IloCplex::Threads, 1);
+        //cplex.setParam(IloCplex::BrDir, CPX_BRANCH_DOWN);
+        //cplex.setParam(IloCplex::MIPDisplay, 5);
+        cplex.setParam(IloCplex::EpGap,0.05);
+        //cplex.setParam(IloCplex::Param::MIP::Tolerances::MIPGap,0);
+        cplex.setParam(IloCplex::EpInt, 0);
+
+        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+
+        cplex.setParam(IloCplex::Param::Emphasis::MIP, CPX_MIPEMPHASIS_OPTIMALITY );
+        cplex.setParam(IloCplex::Param::Preprocessing::Symmetry, 2);
+        cplex.setParam(IloCplex::Param::MIP::Strategy::VariableSelect, CPX_VARSEL_STRONG);
+        cplex.setParam(IloCplex::Param::MIP::Strategy::Backtrack, 0.0);//0:pure best bound
+        cplex.setParam(IloCplex::Param::MIP::Strategy::PresolveNode, 3);
+        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::Time, 1800 );//in seconds
+        cplex.setParam(IloCplex::Param::TimeLimit, 2000);//in seconds
+
+        //cplex.readVMConfig("../cplexVmConfig.cfg");
+
+        cplex.solve();
+        env.out() << "Solution status = " << cplex.getStatus() << endl;
+
+        //env.out() << "Max Kappa Value = " << cplex.getQuality(IloCplex::KappaMax) << endl;
+        //env.out() << "Percentage of numerically stable simplex bases = " << cplex.getQuality(IloCplex::KappaStable) << endl;
+        //env.out() << "Percentage of numerically unstable simplex bases = " << cplex.getQuality(IloCplex::KappaUnstable) << endl;
+        //env.out() << "Kappa attention Value = " << cplex.getQuality(IloCplex::KappaAttention) << endl;
+
+        if (cplex.getStatus() == IloAlgorithm::Infeasible ||
+                cplex.getStatus() == IloAlgorithm::InfeasibleOrUnbounded ) {
+            //endSimulation();
+        }
+        if (cplex.getStatus() != IloAlgorithm::Optimal &&
+                cplex.getStatus() != IloAlgorithm::Feasible) {
+            //emit(registerSignal("cplexError"), true);
+            //endSimulation();
+        }
+
+        env.out() << "Solution value = " << cplex.getObjValue() << endl;
+        IloNumArray vals(env);
+        cplex.getValues(vals, u);
+        env.out() << "Values = " << " "<< vals << endl;
+
+        resetLinkUtilization();
+        for (int l = 0; l < numLinks; l++) {
+            double val = cplex.getValue(u[l]);
+            static_cast<Link *> (links[l])->increaseBpsBy(val);
+        }
+        //printToPng( (outputPath / (format_index(scaleIdx)+".png")).string() );
+    } catch (IloException& e) {
+        cerr << "Concert exception caught: " << e << endl;
+        //endSimulation();
+    }
+    env.end();
+}
+#endif
+}
+}
+} //namespace inet::spring::utilrout
+
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h
new file mode 100644
index 000000000..5acfbe159
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h
@@ -0,0 +1,450 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef UTILIZATION_AWARE_NETGRAPH_H
+#define UTILIZATION_AWARE_NETGRAPH_H
+
+#include <unordered_map>
+#include <algorithm>
+#include <chrono>
+//#include <inet/networklayer/spring/standalone/qtView/graphwidget.h>
+#include <boost/graph/cycle_canceling.hpp>
+#include <boost/graph/adjacency_list.hpp> // for customizable graphs
+#include <boost/graph/directed_graph.hpp> // A subclass to provide reasonable arguments to adjacency_list for a typical directed graph
+#include <boost/graph/undirected_graph.hpp>// A subclass to provide reasonable arguments to adjacency_list for a typical undirected graph
+
+#if !STANDALONE_STREETE
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/opaque/OSPFTE.h"
+#include "inet/networklayer/spring/control/SpringOspf_m.h"
+#include "inet/networklayer/spring/control/SpringControlPackets_m.h"
+#include "inet/networklayer/spring/base/ConfigurableThruputMeteringChannel.h"
+
+#include "inet/networklayer/common/L3AddressResolver.h"
+#endif
+#include "inet/networklayer/spring/control/ControllerNetGraph.h"
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/base/GraphDAPSP.h"
+#include "inet/networklayer/spring/control/SRGBDatabase.h"
+#include "inet/networklayer/spring/control/ERO.h"
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/UnitBezier.h"
+#include "inet/networklayer/spring/simulations/OnOff/OnOffNetGraph.h"
+
+namespace inet {
+
+#if !STANDALONE_STREETE
+using namespace ospf;
+#endif
+
+namespace spring {
+
+using namespace onoff;
+namespace utilrout {
+
+class URNetGraph: public OnOffNetGraph
+{
+    friend class GraphWidget;
+    friend class SimulationWorker;
+    friend class URStaticNetworkController;
+    friend class URAmplNetworkController;
+    friend class URNetworkController;
+protected:
+    //std::vector<Link> linkAlocator;
+
+
+    typedef std::vector<std::map<int, CostTraffic>> UsedLinks;
+    UsedLinks usedLinks;
+
+    template <bool onAllOn,bool optimum>
+    void karakostasFlow(long double epsilon);
+    template <bool onAllOn>
+    void addTrafficStaticSPF(const TrafficMatrix& tm) ;
+    template <bool onAllOn>
+    void addTrafficDynamicBySource(const TrafficMatrix& tm);
+    template <bool onAllOn>
+    void addTrafficDynamicOneByOne(const TrafficMatrix& tm);
+    template <bool onAllOn>
+    void routeTrafficLoadBalanced(const TrafficMatrix& tm);
+public:
+
+    class Link: public ControllerNetGraph::Link {
+        friend class URNetGraph;
+        //double deltaBps = 0;
+    public:
+        Link() :ControllerNetGraph::Link(){}
+        //void setBpsInDelta(double _deltaBps) {deltaBps = _deltaBps;}
+        //double getBpsInDelta() const {return deltaBps;}
+        //void increaseBpsInDeltaBy(double _deltaBps) {deltaBps  += _deltaBps;}
+        static std::function<long double(const URNetGraph::Link *)> weightFunction;
+        static UnitBezier bezier;
+        virtual long double getWeight() const override;
+    };
+
+    URNetGraph():OnOffNetGraph() {}
+    URNetGraph(SRGBDatabase *_srgb):OnOffNetGraph(_srgb) {}
+    virtual ~URNetGraph(){}
+
+    virtual void initTest(double &cpuTime) override;
+    virtual int testShutdown(double &cpuTime) override {return testShutdown(false);};
+    virtual int testTurnOn(double &cpuTime) override {return testTurnOn(false);};
+    virtual int testShutdown(bool loadBalanced) ;
+    virtual int testTurnOn(bool loadBalanced) ;
+
+    template <bool onAllOn>
+    void coolDynamicAlgorithm();
+    void showPaths(int srcIdx, int dstIdx, bool doStatic);
+    template <bool onAllOn>
+    void reconstructUsedLinks();
+    void coolDynamicAlgorithmCplex(int s, UsedLinks &usedLinks);
+    void coolDynamicAlgorithmCplexInt(int s, int d, UsedLinks &usedLinks);
+    void coolDynamicAlgorithmCplex1(UsedLinks &usedLinks);
+
+
+
+    template<bool allOn, typename std::enable_if<allOn>::type* = nullptr>
+    DSSSPTree<allOn, false>& getSPFTree(Node *n) { return dapspOn.getShortestPathTree(n); }
+
+    template<bool allOn, typename std::enable_if<!allOn>::type* = nullptr>
+    DSSSPTree<allOn, false>& getSPFTree(Node *n) { return dapsp.getShortestPathTree(n); }
+#if !STANDALONE_STREETE
+#endif
+
+
+protected:
+#if !STANDALONE_STREETE
+    virtual Topology::Node *createNode(cModule *module) {return new Node(module->getId());}
+#endif
+    virtual Topology::Node *createNode() override {return new Node();}
+    virtual Topology::Link *createLink() override {return new Link();} //linkAlocator.emplace_back(); return linkAlocator.back()}
+};
+
+#include "URNetGraph.hxx"
+
+template <bool onAllOn,bool optimum>
+void URNetGraph::karakostasFlow(long double epsilon) {
+    auto backupFunction = URNetGraph::Link::weightFunction;
+    URNetGraph::Link::weightFunction =
+            [](const URNetGraph::Link* link)->long double {
+                return static_cast<const Topology::Link *>(link)->getWeight();
+            };
+
+    TrafficMatrix tm = currentTM;
+    auto flow = std::vector<std::vector<long double>>(
+                    getNumNodes(),
+                    std::vector<long double>(getNumNodes(), 0));
+    unsigned int numNodes = nodes.size();
+
+
+    long double del = (1/pow(1+epsilon, (1-epsilon)/epsilon)) * pow((1-epsilon)/links.size(), 1/epsilon);
+    long double flowScaleFactor = log((1 + epsilon)/del) / log(1 + epsilon);
+    //initialize link weights
+    for (unsigned int i = 0; i < links.size(); i++) {
+        Link* link = static_cast<Link*>(links[i]);
+        link->setWeight(del/links.size());
+    }
+
+
+    usedLinks.clear();
+    usedLinks.resize(nodes.size());
+
+    std::vector<int> sortedNodes(numNodes);
+    //std::vector<int> numberSPF(numNodes, 0);
+    std::vector<long double> totalFlowPerLink (links.size(), 0);
+
+    int iterations=0;
+    int maxIterations = trunc((1/epsilon)*log(links.size() * (1+epsilon) / (1-epsilon)) / log(1 + epsilon))+1;
+
+    double dl;
+    dl=0;
+    for (unsigned int j = 0; j < links.size(); j++) {
+        Link* link = static_cast<Link*>(links[j]);
+        dl += link->getWeight() * link->getDatarate();
+    }
+    do{
+
+        if(++iterations == maxIterations){
+            std::cout << "tm doubled : " << iterations << "/" << maxIterations  << std::endl;
+            iterations = 0;
+            tm = tm * 2 ;
+        }
+        for (auto _srcNode : nodes) {
+            Node * srcNode = static_cast<Node*>(_srcNode);
+            int srcIdx = srcNode->getIndex();
+
+            auto & tree = getSPFTree<onAllOn>(srcNode);
+
+            std::vector<double> demand = tm.getAsVector()[srcIdx];
+
+            bool moreTrafficToAdd;
+            do {
+                std::vector<double> delta = demand;
+                moreTrafficToAdd = false;
+
+                tree.rebuildSPF();
+                //numberSPF[srcIdx]++;
+                sortedNodes[0] = srcIdx;
+                delta[srcIdx] = 0;
+                unsigned int nextEmpty = 1;
+                for (unsigned int i = 0; i < numNodes; i++) {
+                    ASSERT(nextEmpty <= numNodes);
+
+                    int nodeIdx = sortedNodes[i];
+                    Node * node = static_cast<Node *>(tree.getNode(nodeIdx));
+                    int numOutLinks = node->getNumOutLinks();
+
+                    for (int j = 0; j < numOutLinks; j++) {
+                        int adjIdx = static_cast<Node *>(node->getLinkOut(j)->getDestNode())->getIndex();
+                        sortedNodes[nextEmpty++] = adjIdx;
+                    }
+                }
+
+                long double ratio = 1;
+                for (unsigned int i = numNodes - 1; i > 0; i--) {
+                    int nodeIdx = sortedNodes[i];
+                    Link * link = static_cast<Link *>(tree.linkFromParent[nodeIdx]);
+                    int parentIdx = static_cast<Node *>(tree.linkFromParent[nodeIdx]->getSrcNode())->getIndex();
+                    int linkIdx = link->getIndex();
+
+                    delta[parentIdx] += delta[nodeIdx];
+                    ratio = std::max<long double>( ratio, delta[nodeIdx] / link->getDatarate() );
+                }
+                ratio = std::max<long double>(ratio, 1);
+
+                for (unsigned int i = numNodes - 1; i > 0; i--) {
+                    int nodeIdx = sortedNodes[i];
+                    Link * link = static_cast<Link *>(tree.linkFromParent[nodeIdx]);
+                    int linkIdx = link->getIndex();
+
+                    delta[nodeIdx] = delta[nodeIdx]/ ratio;
+                    demand[nodeIdx] = std::max<double>(0, demand[nodeIdx] - delta[nodeIdx]);  //avoid problems due to imprecisions in doubles
+
+                    totalFlowPerLink[linkIdx] += delta[nodeIdx];
+                    flow[srcIdx][nodeIdx]+=delta[nodeIdx];
+                    if(!optimum){
+                        usedLinks[srcIdx][linkIdx].traf += delta[nodeIdx];// / link->getDatarate() ;
+                    }
+                    link->setWeight( link->getWeight() * (1 + epsilon * delta[nodeIdx] / link->getDatarate() ));
+                    dl += link->getWeight() * epsilon * delta[nodeIdx];
+                    if(demand[nodeIdx] > 1) {
+                        moreTrafficToAdd = true;
+                    }
+
+
+                }
+            } while (dl<1 && moreTrafficToAdd);
+        }
+        dl=0;
+        for (unsigned int j = 0; j < links.size(); j++) {
+            Link* link = static_cast<Link*>(links[j]);
+            dl += link->getWeight() * link->getDatarate();
+        }
+    } while (dl < 1);
+
+    double lambda = std::numeric_limits<double>::max();
+    for(int i=0;i<numNodes;i++){
+        for(int j=0; j<numNodes;j++){
+            if(i!=j && currentTM.getAsVector()[i][j] !=0){
+                flow[i][j] = flow[i][j]/flowScaleFactor;
+                lambda = std::min<double>(lambda, flow[i][j]/currentTM.getAsVector()[i][j]);
+                //std::cout << "lambda: "<<flow[i][j]/currentTM.getAsVector()[i][j] << std::endl;
+            }
+        }
+    }
+    std::cout << "lambda: "<<lambda << std::endl;
+
+
+    if(false){
+        resetLinkUtilization();
+        double maxCost =0;
+        for (unsigned int j = 0; j < links.size(); j++) {
+            Link* link = static_cast<Link*>(links[j]);
+            maxCost = std::max<double>(maxCost, link->getWeight());
+        }
+        for (unsigned int j = 0; j < links.size(); j++) {
+            Link* link = static_cast<Link*>(links[j]);
+            link->setBps(0.95 * link->getDatarate() * link->getWeight() / maxCost );;
+        }
+        goto cleanup;
+    }
+
+    if(optimum) {
+        resetLinkUtilization();
+        for (unsigned int j = 0; j < links.size(); j++) {
+            Link* link = static_cast<Link*>(links[j]);
+            link->setBps( (1/lambda) * totalFlowPerLink[j] / flowScaleFactor );
+        }
+        goto cleanup;
+    }
+
+    //reduce to dag
+    for(size_t nodeIdx=0;nodeIdx<numNodes;nodeIdx++) {
+        struct OutboundLink {
+            int linkIdx;
+            CostTraffic metrics;
+        };
+        std::vector<OutboundLink> lDescr;
+        std::vector<std::vector<int> > outboundLinks(numNodes);
+        std::vector<std::vector<int> > inboundLinks(numNodes);
+        for (auto &outboundLink : usedLinks[nodeIdx]) {
+            int linkIdx = outboundLink.first;
+            FlowGraphBase::Link *link = links[linkIdx];
+            unsigned int dstIdx = static_cast<FlowGraphBase::Node*>(link->getDestNode())->getIndex();
+            unsigned int srcIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+
+            outboundLinks[srcIdx].push_back(lDescr.size());
+            inboundLinks[dstIdx].push_back(lDescr.size());
+            lDescr.push_back({
+                linkIdx,
+                {
+                        0,
+                        outboundLink.second.traf,
+                        link->getWeight(),
+                }
+            });
+        }
+
+        //scale down the flow computed by karakostas
+        //and update usedLinks
+        for(size_t dstIdx=0;dstIdx<numNodes;dstIdx++){
+            double totalTraf = 0;
+            for (auto inLink: inboundLinks[dstIdx]) {
+                totalTraf += lDescr[inLink].metrics.traf;
+            }
+
+            for (auto inLink: inboundLinks[dstIdx]) {
+                //inLink.freqTraff.traf = totalTraf?inLink.freqTraff.traf/totalTraf:0;
+                lDescr[inLink].metrics.traf = (1/lambda) * lDescr[inLink].metrics.traf / flowScaleFactor  ;
+                usedLinks[nodeIdx][lDescr[inLink].linkIdx] =  lDescr[inLink].metrics;
+            }
+        }
+
+        //delete trivial cycles
+        std::map<int, CostTraffic> filteredLinksToDst;
+        for (auto &_l : usedLinks[nodeIdx]) {
+            int linkIdx = _l.first;
+            double linkTraf = _l.second.traf;
+            int srcNodeIdx = static_cast<Node*>(links[linkIdx]->getSrcNode())->getIndex();
+            int dstNodeIdx =static_cast<Node*>(links[linkIdx]->getDestNode())->getIndex();
+
+            //outboundLinks[srcNodeIdx].emplace_back(linkIdx, linkTraf);
+            //inboundLinks[dstNodeIdx].emplace_back(linkIdx, linkTraf);
+            Link * backLink = static_cast<Link*>(findLinkBack(links[linkIdx]));
+            int backLinkIdx = backLink != nullptr ? backLink->getIndex() : -1;
+
+            const auto &backLinkIt = usedLinks[nodeIdx].find(backLinkIdx);
+            if (backLinkIt != usedLinks[nodeIdx].end()) {
+                if (linkTraf > backLinkIt->second.traf) {
+                    filteredLinksToDst[linkIdx].traf = linkTraf - backLinkIt->second.traf;
+
+                } else if (linkTraf < backLinkIt->second.traf) {
+                    filteredLinksToDst[backLinkIdx].traf = backLinkIt->second.traf - linkTraf;
+                }
+            } else {
+                filteredLinksToDst[linkIdx].traf = linkTraf;
+            }
+        }
+        usedLinks[nodeIdx] = std::move(filteredLinksToDst);
+
+
+        //delete cycles using bosst cycle canceling algorithm
+        {
+            using namespace boost;
+            typedef double EdgeWeightType;
+            typedef adjacency_list_traits<vecS, vecS, directedS> Traits;
+            typedef adjacency_list<vecS, vecS, directedS,
+                    property<vertex_name_t, std::string,
+                            property<vertex_index_t, long,
+                                    property<vertex_color_t,
+                                            boost::default_color_type,
+                                            property<vertex_distance_t, long,
+                                                    property<
+                                                            vertex_predecessor_t,
+                                                            Traits::edge_descriptor> > > > >,
+                    property<edge_weight_t, EdgeWeightType,
+                            property<edge_capacity_t, EdgeWeightType,
+                                    property<edge_residual_capacity_t,
+                                            EdgeWeightType,
+                                            property<edge_reverse_t,
+                                                    Traits::edge_descriptor> > > > > Graph;
+            Graph g;
+            std::vector < Graph::vertex_descriptor > gV;
+            for (int i = 0; i < numNodes; i++) {
+                gV.push_back(add_vertex(g));
+            }
+
+            std::vector < Graph::edge_descriptor > gE;
+            int i = 0;
+            for (auto &outboundLink : usedLinks[nodeIdx]) {
+                int linkIdx = outboundLink.first;
+                FlowGraphBase::Link *link = links[linkIdx];
+                unsigned int dstIdx = static_cast<FlowGraphBase::Node*>(link->getDestNode())->getIndex();
+                unsigned int srcIdx = static_cast<FlowGraphBase::Node*>(link->getSrcNode())->getIndex();
+                auto e = add_edge(gV[srcIdx], gV[dstIdx], g);
+                auto ei = add_edge(gV[dstIdx], gV[srcIdx], g);
+                gE.push_back(e.first);
+                gE.push_back(ei.first);
+
+                put(edge_weight, g, gE[i], 1);
+                put(edge_weight, g, gE[i + 1], -1);
+                put(edge_reverse, g, gE[i], gE[i + 1]);
+                put(edge_reverse, g, gE[i + 1], gE[i]);
+                //put(edge_residual_capacity, g, gE[i], link->getDatarate()-outboundLink.second.traf);
+                put(edge_residual_capacity, g, gE[i + 1], outboundLink.second.traf);
+                i += 2;
+            }
+
+            cycle_canceling(g);
+
+            filteredLinksToDst.clear();
+            i = 0;
+            auto cap = get(edge_residual_capacity, g);
+            for (auto &outboundLink : usedLinks[nodeIdx]) {
+                //std::cout << outboundLink.second.traf - cap[gE[i + 1]] << " ";
+                if (cap[gE[i + 1]] > 0) {
+                    filteredLinksToDst[outboundLink.first].traf = cap[gE[i + 1]];
+                }
+                i += 2;
+            }
+        }
+        usedLinks[nodeIdx] = std::move(filteredLinksToDst);
+
+        auto & tree = getSPFTree<onAllOn>(static_cast<Node*>(nodes[nodeIdx]));
+        tree.buildDagAndAddTraffic(
+                tm.getAsVector()[nodeIdx],
+                usedLinks[nodeIdx],
+                -1
+        );
+    }
+
+cleanup:
+    for (unsigned int j = 0; j < links.size(); j++) {
+        Link* link = static_cast<Link*>(links[j]);
+        link->setWeight(1);
+    }
+    URNetGraph::Link::weightFunction = backupFunction;
+}
+
+}
+
+} //namespace spring
+
+} //namespace inet
+
+
+
+#endif /* UTILIZATION_AWARE_NETGRAPH_H */
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.hxx b/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.hxx
new file mode 100644
index 000000000..779f7de59
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.hxx
@@ -0,0 +1,132 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+
+
+template <bool onAllOn>
+void URNetGraph::addTrafficStaticSPF(const TrafficMatrix& tm) {
+    //dapspOn.getShortestPathTree((Node*) nodes[0]).addTrafficToParentStaticSPF(tm[0]);
+    //return;
+    for (auto _srcNode : nodes) {
+        Node * srcNode = ((Node *) _srcNode);
+        int srcIdx = srcNode->getIndex();
+
+
+        getSPFTree<onAllOn>(srcNode).addTrafficToParentStaticSPF(
+                tm.getAsVector()[srcIdx], -1);
+    }
+}
+
+template <bool onAllOn>
+void URNetGraph::addTrafficDynamicOneByOne(const TrafficMatrix& tm) {
+    for (int i = 0; i < getNumNodes(); i++) {
+        for (int j = 0; j < getNumNodes(); j++) {
+            if (tm.getAsVector()[i][j] > 0) {
+                //std::cout << *static_cast<Node*>(nodes[i])
+                //        << " " << *static_cast<Node*>(nodes[j]) <<std::endl;
+                getSPFTree<onAllOn>(static_cast<Node*>(nodes[i])).
+                        addTrafficToParentDynamicFlow(j, tm.getAsVector()[i][j]);
+            }
+        }
+    }
+}
+
+template <bool onAllOn>
+void URNetGraph::addTrafficDynamicBySource(const TrafficMatrix& tm) {
+    for (auto _srcNode : nodes) {
+        Node * srcNode = ((Node *) _srcNode);
+        int srcIdx = srcNode->getIndex();
+
+        getSPFTree<onAllOn>(srcNode).addTrafficToParentDynamicAll(tm.getAsVector()[srcIdx]);
+    }
+}
+
+
+template <bool onAllOn>
+void URNetGraph::coolDynamicAlgorithm() {
+    //karakostasFlow<onAllOn, false>(0.1); showPaths(-1, -1, false); return;
+    if(getNumNodes()>150) {
+        karakostasFlow<onAllOn, true>(0.3);
+    } else {
+        karakostasFlow<onAllOn, true>(0.2);
+    }
+    //showPaths(-1, -1, false);
+}
+
+template <bool onAllOn>
+void URNetGraph::reconstructUsedLinks() {
+
+    usedLinks.clear();
+    usedLinks.resize(nodes.size());
+
+    for (auto _srcNode : nodes) {
+        Node *srcNode = ((Node *) _srcNode);
+        int srcIdx = srcNode->getIndex();
+
+        auto & tree = getSPFTree<onAllOn>(srcNode);
+
+
+        for (size_t i = 0; i < nodes.size(); i++) {
+            int nodeIdx = i;
+
+            Link *link = static_cast<Link *>(tree.linkFromParent[nodeIdx]);
+            if (!link) {
+                continue;
+            }
+            //int parentIdx = static_cast<Node *>(tree.linkFromParent[nodeIdx]->getSrcNode())->getIndex();
+            usedLinks[srcIdx][link->getIndex()].freq += 1;
+        }
+
+    }
+}
+
+template <bool onAllOn>
+void URNetGraph::routeTrafficLoadBalanced(const TrafficMatrix& tm){
+    TrafficMatrix smallTM(this);
+    TrafficMatrix mediumTM(this);
+    TrafficMatrix bigTM(this);
+    tm.split(bigTM, mediumTM, smallTM);
+
+    std::chrono::high_resolution_clock::time_point t1;
+    std::chrono::high_resolution_clock::time_point t2;
+
+    resetLinkUtilization();
+
+    //t1 = std::chrono::high_resolution_clock::now();
+    addTrafficDynamicOneByOne<onAllOn>(bigTM);
+    //t2 = std::chrono::high_resolution_clock::now();
+    //std::cout << "Big: "
+    //        << std::chrono::duration_cast<std::chrono::milliseconds>(t2 - t1).count()
+    //        << std::endl;
+
+    //t1 = std::chrono::high_resolution_clock::now();
+    addTrafficDynamicBySource<onAllOn>(mediumTM);
+    //t2 = std::chrono::high_resolution_clock::now();
+    //std::cout << "Medium: "
+    //        << std::chrono::duration_cast<std::chrono::milliseconds>(t2 - t1).count()
+    //        << std::endl;
+
+    //t1 = std::chrono::high_resolution_clock::now();
+    initializeShortestPaths();
+    addTrafficStaticSPF<onAllOn>(smallTM);
+    //addTrafficStaticSPF<true>(mediumTM);
+    //addTrafficStaticSPF<true>(bigTM);
+    //t2 = std::chrono::high_resolution_clock::now();
+    //std::cout << "Small: "
+    //        << std::chrono::duration_cast<std::chrono::milliseconds>(t2 - t1).count()
+    //        << std::endl;
+
+
+}
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.cc
new file mode 100644
index 000000000..9e9a6f847
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.cc
@@ -0,0 +1,1243 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include <glob.h>
+#include <iomanip>
+#include <numeric> //std::accumulate
+
+#include <chrono>
+
+#include <boost/filesystem/fstream.hpp>
+#include <boost/filesystem/convenience.hpp>
+
+#if STREETE_WITH_CPLEX
+#define IL_STD
+#include <ilcplex/ilocplex.h>
+ILOSTLBEGIN
+#endif
+
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.h"
+#include "inet/networklayer/spring/control/NetGraphConstructor.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h"
+
+
+//#include "inet/networklayer/spring/simulations/UtilizationRouting/JenksTest.h"
+
+extern "C" {
+    void _ZN7omnetpp5qtenv18ModuleCanvasViewer11exportToPngEPKcii(void *, const void*, int, int);
+    void _ZN7omnetpp5qtenv5Qtenv17refreshInspectorsEv(void *);
+    void _ZN7omnetpp5qtenv5Qtenv19updateStatusDisplayEv(void *);
+}
+
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+
+Define_Module(URStaticNetworkController);
+
+static std::string format_index(int idx) {
+  std::ostringstream out;
+  out << std::internal << std::setfill('0') << std::setw(3) << idx;
+  return out.str();
+}
+
+void URStaticNetworkController::printToPng(std::string filename){
+    if(getEnvir()->isGUI()) {
+        network->updateDisplay();
+
+        void * env=  reinterpret_cast<char*>(getEnvir())- 0x10;
+        //get modulecanvasviewer(canvasViewer) from moduleinspector(mainNetworkInspector)
+        void * insp =  *reinterpret_cast<void**>(reinterpret_cast<char*>(env) + 0x4e8);
+        void * canvas =  *reinterpret_cast<void**>(reinterpret_cast<char*>(insp) + 0x120);
+        _ZN7omnetpp5qtenv5Qtenv19updateStatusDisplayEv(env);
+        _ZN7omnetpp5qtenv5Qtenv17refreshInspectorsEv(env);
+        _ZN7omnetpp5qtenv18ModuleCanvasViewer11exportToPngEPKcii( canvas, filename.c_str(), 1000,1000);
+    }
+}
+
+void URStaticNetworkController::registerSignals(const char* algorithm){
+    std::string baseSigName("linksOn");
+    baseSigName += algorithm;
+
+    cProperty *statisticTemplate = getProperties()->get("statisticTemplate", "vectorStatisticTemplate");
+
+    std::vector<std::pair<std::string, int&>> signals = {
+            {"linksOn", nbLinksOn},
+            {"linksOn_cong_pnt", nbLinksOn_cong_pnt},
+            {"linksOn_congested", nbLinksOn_congested},
+            {"linksOnAll", nbLinksOnAll},
+            {"hopsCount", hopsCount},
+            {"computationalTime", computationalTime},
+            {"maxLinkUtilisation", maxLinkUtil},
+            {"linkUtilisation", linkUtil},
+            {"pathStretch", pathStretch}
+    };
+    for(auto &sig: signals){
+        std::string sig_s = sig.first + algorithm;
+        sig.second = registerSignal( sig_s.c_str() );
+        getEnvir()->addResultRecorders(this, sig.second, sig_s.c_str(), statisticTemplate);
+    }
+}
+
+simsignal_t URStaticNetworkController::nbLinksOnAll =-1;
+simsignal_t URStaticNetworkController::nbLinksOn = -1;
+simsignal_t URStaticNetworkController::nbLinksOn_cong_pnt = -1;
+simsignal_t URStaticNetworkController::nbLinksOn_congested = -1;
+simsignal_t URStaticNetworkController::hopsCount = -1;
+simsignal_t URStaticNetworkController::computationalTime = -1;
+simsignal_t URStaticNetworkController::maxLinkUtil = -1;
+simsignal_t URStaticNetworkController::linkUtil = -1;
+simsignal_t URStaticNetworkController::pathStretch = -1;
+simsignal_t URStaticNetworkController::nbSmallFlowsSignal = registerSignal("nbSmallFlows");
+simsignal_t URStaticNetworkController::nbMediumFlowsSignal = registerSignal("nbMediumFlows");
+simsignal_t URStaticNetworkController::nbBigFlowsSignal = registerSignal("nbBigFlows");
+
+
+
+
+std::unique_ptr<ParserDriverContract> URStaticNetworkController::createDriver() {
+    switch (parserType) {
+    case ParserType::AMPL:
+        return std::unique_ptr<ParserDriverContract>(new AMPLParserDriver{this});
+    case ParserType::SndLib:
+        return std::unique_ptr<ParserDriverContract>(new SndLibNativeParserDriver{network.get()});
+    case ParserType::Generator:
+        return std::unique_ptr<ParserDriverContract>();
+    default:
+        return std::unique_ptr<ParserDriverContract>();
+    }
+}
+
+void URStaticNetworkController::initialize(int stage) {
+    cSimpleModule::initialize(stage);
+    if (stage == INITSTAGE_LOCAL) {
+        network = std::unique_ptr < URNetGraph > (new URNetGraph());
+        scheduleAt(simTime() + 1, new cMessage);
+
+        if (par("tmParser").stdstringValue() == "AMPL" ){
+            parserType = ParserType::AMPL;
+        } else if(par("tmParser").stdstringValue() == "SndLib" ) {
+            parserType = ParserType::SndLib;
+        } else {
+            //generate TM
+        }
+        std::string mode=par("runMode").stdstringValue();
+
+        if (mode == "ON_OFF_SPF") {
+            runMode = ON_OFF_SPF;
+            registerSignals("OnOffSpf");
+        } else if (mode == "ON_OFF_BALANCED") {
+            runMode = ON_OFF_BALANCED;
+            registerSignals("OnOffBalanced");
+        } else if (mode == "ON_OFF_KARAKOSTAS") {
+            runMode = ON_OFF_KARAKOSTAS;
+            registerSignals("OnOffKarakostas");
+        } else if (mode == "ON_OFF_CPLEX_NONGREEDY") {
+            runMode = ON_OFF_CPLEX_NONGREEDY;
+            registerSignals("CplexNonGreedy");
+        } else if (mode == "ON_OFF_CPLEX_GREEDY") {
+            runMode = ON_OFF_CPLEX_GREEDY;
+            registerSignals("CplexGreedy");
+        } else if (mode == "ALLON_SPF") {
+            runMode = ALLON_SPF;
+            registerSignals("AllOnSpf");
+        } else if (mode == "ALLON_BALANCED") {
+            runMode = ALLON_BALANCED;
+            registerSignals("AllOnBalanced");
+        } else if (mode == "ALLON_OPTIMUM") {
+            runMode = ALLON_OPTIMUM;
+            registerSignals("AllOnOptimum");
+        } else if (mode == "ALLON_KARAKOSTAS") {
+            runMode = ALLON_KARAKOSTAS;
+            registerSignals("AllOnKarakostas");
+        } else {
+            throw cRuntimeError("Unknown mode: %s", mode.c_str());
+        }
+        optimalStart = par("optimalStart").boolValue();
+        scaleFirstTM = par("scaleFirstTM").boolValue();
+        tmIndexToRun = par("tmIndex").longValue();
+
+        const char *outPath = getEnvir()->getConfig()->substituteVariables("${resultdir}/${configname}/${network}/${iterationvars}/");
+        outputPath =  boost::filesystem::path (outPath);
+        boost::filesystem::create_directories(outputPath);
+
+    }
+
+    if(stage == INITSTAGE_LAST) {
+
+        OmnetNetGraphConstructor constructor(*network);
+        constructor.construct();
+
+        writeToDatFile();
+        //exit(1);
+        scaleIdx = 0;
+
+        if(parserType == ParserType::AMPL){
+            parseTM(par("tmFile").stdstringValue() );
+            ASSERT(tmIndexToRun < tms.size());
+
+            initialTM = tms[tmIndexToRun];
+        } else if (parserType == ParserType::SndLib) {
+            std::vector<std::string> tmFilesName;
+            std::string pat= par("tmFile").stdstringValue();
+            glob_t glob_result;
+            glob(pat.c_str(),GLOB_TILDE,NULL,&glob_result);
+            for(unsigned int i=0;i<glob_result.gl_pathc;++i){
+                tmFilesName.emplace_back(glob_result.gl_pathv[i]);
+            }
+            globfree(&glob_result);
+            ASSERT(tmIndexToRun < tmFilesName.size());
+
+
+            for(auto &fileName : tmFilesName){
+                parseTM(fileName);
+                addTM(network->getTM());
+            }
+            initialTM = tms[0];
+        } else {
+            network->getTM().generate(tmIndexToRun);
+            initialTM = network->getTM();
+            addTM(initialTM);
+        }
+        std::chrono::high_resolution_clock::time_point t1 = std::chrono::high_resolution_clock::now();
+        initSimulation();
+        std::chrono::high_resolution_clock::time_point t2 = std::chrono::high_resolution_clock::now();
+        auto duration = std::chrono::duration_cast<std::chrono::milliseconds>( t2 - t1 ).count();
+        std::cout << "Init Duration : " <<  duration << std::endl;
+    }
+
+}
+
+
+
+
+void URStaticNetworkController::writeToDatFile(){
+
+    boost::filesystem::ofstream myfile{"/tmp/out.dat"};
+    int numNodes = network->getNumNodes();
+    int numLinks = (int)network->links.size();
+
+    myfile << "{";
+    myfile <<  "std::string(\""<< getEnvir()->getConfig()->substituteVariables("${network}") << "\"), " <<std::endl
+            << "{" <<std::endl
+            << 1000000 << "," <<std::endl;
+
+    //write positions
+    myfile << "{";
+    for(int i=0; i<numNodes; i++){
+        auto node = network->getNode(i);
+        myfile << "{";
+        myfile << trunc(std::stof(node->getModule()->getDisplayString().getTagArg("p", 0)));
+        myfile << ",";
+        myfile << trunc(std::stof(node->getModule()->getDisplayString().getTagArg("p", 1)));
+        myfile << "}" ;
+        if(i != numNodes-1){
+            myfile << ",";
+        }
+        if(i%6 == 5){
+            myfile << std::endl;
+        }
+    }
+    myfile << "}," << std::endl;
+
+    //write neigbours
+    myfile << "{";
+    for(int i=0; i<numNodes; i++){
+        auto node = network->getNode(i);
+        myfile << "{";
+        for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+            int adjN = static_cast<URNetGraph::Node *>(node->getLinkOut(oLink)->getDestNode())->getIndex();
+            myfile << (oLink==0?"":",") << adjN;
+            //myfile << (",") << node->getLinkOut(oLink)->isEnabled()?1:0;
+        }
+        myfile << "}";
+        if(i != numNodes-1){
+            myfile << ",";
+        }
+        if(i%2 == 1){
+            myfile << std::endl;
+        }
+    }
+    myfile << "}" << std::endl;
+    myfile << "}" << std::endl;
+    myfile << "}" << std::endl;
+
+    return;
+    //write link capacities
+    myfile << std::endl << "C:="  <<
+            (long long) ((URNetGraph::Link *)network->links[0])->getDatarate() <<
+            std::endl;
+    //write traffic matrix
+    myfile << std::endl;
+    myfile << "param Lsd := " << std::endl << "[*,*]:";
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+    }
+    myfile << ":= " << std::endl;
+
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+
+        for(int j=0; j<numNodes; j++){
+            long long tm = network->getTM().getAsVector()[i][j]>1 ? network->getTM().getAsVector()[i][j] : 0;
+            myfile << (j==0?"":" ") << tm;
+        }
+        myfile << std::endl;
+
+    }
+    myfile << ";" << std::endl;
+
+    //write links initially on
+    myfile << std::endl;
+    myfile << "param Bij := " << std::endl << "[*,*]:";
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+    }
+    myfile << ":= " << std::endl;
+
+    std::vector<std::vector<bool>>linksAreOn (numNodes, std::vector<bool>(numNodes, false));
+    for(int i=0; i<numLinks; i++){
+        int src = static_cast<URNetGraph::Node *>( network->links[i]->getSrcNode())->getIndex();
+        int dst = static_cast<URNetGraph::Node *>( network->links[i]->getDestNode())->getIndex();
+        linksAreOn[src][dst] = old_on[i];
+    }
+
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+
+        for(int j=0; j<numNodes; j++){
+            myfile << (j==0?"":" ") << (linksAreOn[i][j]?1:0);
+        }
+        myfile << std::endl;
+
+    }
+    myfile << ";" << std::endl;
+    myfile.close();
+}
+
+
+
+void URStaticNetworkController::initSimulation(){
+    {
+        network->initializeShortestPaths();
+        network->getTM() = tms[scaleIdx];
+
+        double maxUtil = 0.0;
+        network->showPaths(-1, -1, true);
+        for (auto _link : network->links) {
+            auto link = static_cast<URNetGraph::Link *>(_link);
+            maxUtil = std::max(maxUtil, link->getUtilization());
+        }
+        ASSERT(maxUtil<1);
+        scaleFactor=(1/maxUtil)/6+0.01;
+
+        std::cout << " max util " <<  maxUtil << std::endl;
+
+        initialTM = tms[scaleIdx];
+    }
+
+    switch (runMode) {
+    case ON_OFF_BALANCED:
+    case ALLON_BALANCED:
+        URNetGraph::Link::weightFunction =
+                [](const URNetGraph::Link * link) -> long double {
+                    double infinite = 10000;
+                    double x=link->getUtilization();
+                    if(x<=0) {
+                        return 1;
+                    }
+                    if(x>=1) {
+                        return infinite;
+                    }
+
+                    return std::min(infinite, (1+3*URNetGraph::Link::bezier.solve(x,0.01))); // + abs (tan(1.52-getUtilization()*1.52)) )/2  ;
+                };
+
+        break;
+    case ALLON_SPF:
+    case ON_OFF_SPF:
+    case ON_OFF_KARAKOSTAS:
+    case ON_OFF_CPLEX_GREEDY:
+    case ON_OFF_CPLEX_NONGREEDY:
+    case ALLON_KARAKOSTAS:
+    case ALLON_OPTIMUM:
+        URNetGraph::Link::weightFunction =
+                [](const URNetGraph::Link* l)-> long double {
+                    auto link = static_cast<const Topology::Link *>(l);
+                    return link->getWeight() + l->getIndex()*0.00012207 ; //2^-13
+                };
+        break;
+    }
+
+    int numLinks = (int) network->links.size();
+    //if(runMode==ALLON_SPF) {
+    //    network->initializeShortestPaths();
+        /*
+        network->resetLinkUtilization();
+        network->addTrafficStaticSPF<false>(initialTM);
+        for(unsigned int i=0; i<network->links.size(); i++){
+            URNetGraph::Link * link = static_cast<URNetGraph::Link *> (network->links[i]);
+            URNetGraph::Node * localNode= static_cast<URNetGraph::Node *>(link->getSrcNode());
+            URNetGraph::Node * remoteNode= static_cast<URNetGraph::Node *>(link->getDestNode());
+
+            if(localNode->getIndex() > remoteNode->getIndex()){
+                continue;
+            }
+            double bps = std::max(link->getBps(),  network->findLinkBack(link)->getBps() );
+            std::string datarate;
+            if (bps < 200 * 1000) {
+                datarate = "1Mbps";
+            } else if (bps < 2 * 1000 * 1000) {
+                datarate = "10Mbps";
+            } else if (bps < 20 * 1000 * 1000) {
+                datarate = "100Mbps";
+            } else if(bps < 200*1000*1000) {
+                datarate = "1Gbps";
+            } else {
+                datarate = "10Gbps";
+            }
+            std::cout << localNode->getName()
+                    << ".pppg++ <--> CTM {  datarate = " << datarate
+                    << "; delay = " << link->getWeight() <<"s; thruputDisplayFormat = \"u\"; } <--> "
+                    << remoteNode->getName()  << ".pppg++;" << std::endl;
+        }*/
+    //} else
+    if(optimalStart){
+        old_on = std::vector<int>(numLinks, 0);
+        cplexSolve(true);
+        for (int l = 0; l < numLinks; l++){
+            auto link = static_cast<URNetGraph::Link *> (network->links[l]);
+            if(old_on[l]) {
+                link->enable();
+            } else {
+                link->disable();
+                network->cadidateLinks.push_back(link);
+            }
+        }
+        network->initializeShortestPaths();
+    } else {
+        old_on = std::vector<int>(numLinks, 0);
+        double cpuTime;
+        for(auto _link: network->links){
+            _link->setWeight(((ConfigurableThruputMeteringChannel*)_link->getLocalGate()->getChannel())->getDelay().dbl());
+        }
+
+        network->initializeShortestPaths();
+
+        network->getTM() = TrafficMatrix(network.get());
+        if(runMode!=ALLON_SPF) {
+            network->initTest(cpuTime);
+            network->testShutdown(false);
+            for (int l = 0; l < numLinks; l++) {
+                auto link = ((URNetGraph::Link *) network->links[l]);
+                if (link->isEnabled()) {
+                    old_on[l] = 1;
+                } else {
+                    old_on[l] = 0;
+                }
+            }
+        }
+    }
+}
+
+void URStaticNetworkController::findBestFunction(){
+    struct Pnts {
+        double p1x;
+        double p1y;
+        double p2x;
+        double p2y;
+
+        Pnts(double _p1x, double _p1y, double _p2x, double _p2y) :
+                p1x(_p1x), p1y(_p1y), p2x(_p2x), p2y(_p2y) {
+        }
+    };
+
+    Pnts bestPnts(0, 1, 1, 0);
+    Pnts worstPnts(0, 1, 1, 0);
+    double bestUtil = std::numeric_limits<double>::max();
+    double worstUtil = 0.0;
+    int nbIterations = 200;
+
+    for (int i = 0; i < nbIterations; i++) {
+        Pnts pnt(getRNG(0)->doubleRand(), getRNG(0)->doubleRand(),
+                getRNG(0)->doubleRand(), getRNG(0)->doubleRand());
+        URNetGraph::Link::bezier = UnitBezier(pnt.p1x, pnt.p1y, pnt.p2x,  pnt.p2y);
+        network->routeTrafficLoadBalanced<false>(network->getTM());
+
+        double util = 0.0;
+        for (auto _link : network->links) {
+            URNetGraph::Link * link = (URNetGraph::Link *) _link;
+            util = std::max(util, link->getUtilization());
+        }
+
+        //std::cout << "[" << pnt.p1x << "," << pnt.p1y << ","
+        //        << pnt.p2x << "," << pnt.p2y << "],"<< std::endl;
+        if (util < bestUtil) {
+
+            //for(double i=0; i<1; i+=0.1){
+            //    std::cout << i << " " << URNetGraph::Link::bezier.solve(i,0.01) << std::endl ;
+            //}
+            //std::cout << "end bezier" << std::endl;
+            bestPnts = pnt;
+            bestUtil = util;
+        }
+
+        if (util > worstUtil) {
+            worstUtil = util;
+            worstPnts = pnt;
+        }
+    }
+
+    //std::cout << bestUtil << " " << worstUtil << std::endl;
+
+    URNetGraph::Link::bezier = UnitBezier(bestPnts.p1x, bestPnts.p1y, bestPnts.p2x, bestPnts.p2y);
+    //network->routeStreeteLoadBalanced();
+    //printToPng(std::string("/tmp/png/") + format_index(nextTmIndex) +std::string( "_best.png"));
+    //std::cout << "aaaaa [" << bestPnts.p1x << "," << bestPnts.p1y << ","
+    //        << bestPnts.p2x << "," << bestPnts.p2y << "]," << std::endl;
+
+    //URNetGraph::Link::bezier = UnitBezier(worstPnts.p1x, worstPnts.p1y, worstPnts.p2x, worstPnts.p2y);
+    //network->routeStreeteLoadBalanced();
+    //printToPng(std::string("/tmp/png/") + format_index(nextTmIndex) +std::string( "_worst.png"));
+    //std::cout
+    //        << "bbbbb ["
+    //        << worstPnts.p1x << "," << worstPnts.p1y << ","
+    //        << worstPnts.p2x << "," << worstPnts.p2y << "],"<< std::endl;
+}
+
+
+void URStaticNetworkController::parseTM(const std::string &fileName){
+    auto driver = createDriver();
+
+    bool ok = driver->parse(fileName);
+    ASSERT(ok);
+}
+
+void URStaticNetworkController::handleMessage(cMessage *msg)
+{
+
+    if (msg->isSelfMessage()) {
+        handleTimer(msg);
+    }
+    else {
+        delete msg;
+        throw cRuntimeError("Unexpected message");
+    }
+}
+
+void URStaticNetworkController::emitPathStretchSignals(){
+
+    int numNodes = network->getNumNodes();
+    for(int i=0; i<numNodes; i++){
+        auto *srcNode = static_cast<NetGraph::Node*>(network->getNode(i));
+        auto &allOntree = network->getSPFTree<true>(srcNode);
+        auto &tree = network->getSPFTree<false>(srcNode);
+
+        std::vector<int> distances;
+        tree.longestDistances(distances);
+
+        std::vector<int> distancesAllOn;
+        allOntree.rebuildSPF();
+        allOntree.longestDistances(distancesAllOn);
+
+        for(int j=0; j<numNodes; j++){
+            if(distancesAllOn[j]) {
+                emit(pathStretch ,(double)distances[j] / distancesAllOn[j]);
+            }
+        }
+    }
+
+
+}
+
+
+
+void URStaticNetworkController::handleTimer(cMessage *msg){
+    scheduleAt(simTime() + 1, msg);
+/*
+    scaleIdx++; //parseTM(tmFilesName[nextTmIndex++]);
+    double gamma = 0.1;
+    network->getTM() = initialTM * (1 + gamma * scaleIdx);
+*/
+    double gamma = 0.1;
+
+    if(scaleFirstTM){
+
+
+        network->getTM() =initialTM *scaleFactor * (1+scaleIdx); //initialTM * (1 + scaleFactor * scaleIdx);
+    } else {
+        if(scaleIdx >= tms.size()){
+            std::cout << tms.size();
+            endSimulation();
+        }
+        network->getTM() = tms[scaleIdx] ;
+    }
+    scaleIdx++;
+
+
+
+/*
+    URNetGraph::Link::bezier = UnitBezier(getRNG(0)->doubleRand(),
+            getRNG(0)->doubleRand(), getRNG(0)->doubleRand(),
+            getRNG(0)->doubleRand());
+    auto fnc = [](double x) -> double {
+        double infinite = 10000;
+        if(x<=0) {
+            return 1;
+        }
+        if(x>=1) {
+            return infinite;
+        }
+
+        return std::min(infinite, (1+3*URNetGraph::Link::bezier.solve(x,0.001))); // + abs (tan(1.52-getUtilization()*1.52)) )/2  ;
+        };
+*/
+
+
+
+    std::chrono::high_resolution_clock::time_point t1 = std::chrono::high_resolution_clock::now();
+    if(runMode == ON_OFF_SPF) {
+        network->testTurnOn(false);
+        network->testShutdown(false);
+        network->showPaths(-1, -1, true);
+    } else if(runMode == ON_OFF_CPLEX_GREEDY || runMode == ON_OFF_CPLEX_NONGREEDY) {
+        cplexSolve(false);
+    } else if(runMode == ON_OFF_KARAKOSTAS) {
+        network->testTurnOn(true);
+        network->testShutdown(true);
+        network->karakostasFlow<false, false>(0.1);
+        network->showPaths(-1, -1, false);
+    } else if(runMode == ON_OFF_BALANCED) {
+        //throw cRuntimeError("not implemented");
+        endSimulation();
+    } else if(runMode == ALLON_SPF) {
+        //network->routeStreeteLoadBalanced();
+        //network->resetLinkUtilization();
+        //network->addTrafficStaticSPF<false>(network->getTM());
+        network->showPaths(-1, -1, true);
+    } else if(runMode == ALLON_BALANCED) {
+        findBestFunction();
+        network->routeTrafficLoadBalanced<true>(network->getTM());
+    } else if(runMode == ALLON_OPTIMUM) {
+        cplexLoadBalance();
+    } else if(runMode == ALLON_KARAKOSTAS) {
+        network->karakostasFlow<true, false>(0.1);
+        network->showPaths(-1, -1, false);
+    } else {
+        throw cRuntimeError("Unknown run mode");
+    }
+    std::chrono::high_resolution_clock::time_point t2 = std::chrono::high_resolution_clock::now();
+    auto duration = std::chrono::duration_cast<std::chrono::milliseconds>( t2 - t1 ).count();
+    emit(computationalTime, duration);
+    std::cout << "Algorithm Duration : " <<  duration << std::endl;
+    if(scaleIdx > 5000){
+        throw cRuntimeError("Probably infinite loop");
+    }
+
+    if(runMode == ON_OFF_CPLEX_GREEDY || runMode == ON_OFF_CPLEX_NONGREEDY) {
+        return;
+    }
+    //network->testShutdown(cpuTime);
+    //network->resetLinkUtilization();
+    //network->addTrafficStaticSPF(network->getTMs(),false);
+
+    double maxUtil = 0.0;
+    for (auto _link : network->links) {
+        auto link = static_cast<URNetGraph::Link *>( _link);
+        maxUtil = std::max(maxUtil, link->getUtilization());
+    }
+    if(maxUtil >= 1 ){
+        endSimulation();
+    }
+
+    //emit signals
+    unsigned int nbOnLinks = 0;
+    for (auto link : network->links) {
+        if (link->isEnabled()) {
+            nbOnLinks++;
+        }
+    }
+
+    this->emit(nbLinksOnAll,nbOnLinks);
+    double threshold = 0.8;
+    if (!this->congested) {
+        this->emit(nbLinksOn, nbOnLinks);
+    }
+    if (!this->congested && maxUtil > threshold) {
+        this->congested = true;
+        this->emit(nbLinksOn_cong_pnt, nbOnLinks);
+    }
+    if (this->congested) {
+        this->emit(nbLinksOn_congested, nbOnLinks);
+    }
+
+    for (auto _link : network->links) {
+        auto link = static_cast<URNetGraph::Link *>( _link);
+        emit(linkUtil, link->getUtilization());
+    }
+    emit(maxLinkUtil, maxUtil);
+
+    printToPng( (outputPath / (format_index(scaleIdx)+".png")).string());
+
+
+    emitPathStretchSignals();
+}
+
+#if STREETE_WITH_CPLEX
+int URStaticNetworkController::cplexLoadBalance() {
+    IloEnv env;
+
+    int numNodes = network->getNumNodes();
+    int numLinks = network->links.size();
+    ASSERT(numLinks > 0);
+    double firstLinkDatarate = ((URNetGraph::Link *) network->links[0])->getDatarate();
+    network->getTM().deleteSmallFlows(0.0001 * firstLinkDatarate);
+
+    if(numNodes>50){
+        //cplex will not be capable to build this model ;
+        endSimulation();
+    }
+
+    try {
+        IloModel model(env);
+        IloConstraintArray c(env);
+
+        IloArray<IloArray<IloNumVarArray>> f_sd(env, numNodes);
+        for(int s=0; s<numNodes; s++) {
+            f_sd[s] = IloArray<IloNumVarArray>(env, numNodes);
+            for(int d=0; d<numNodes; d++) {
+                f_sd[s][d] = IloNumVarArray (env, numLinks);
+                for(int l=0; l<numLinks; l++) {
+                    std::string tmp = std::string("f") + std::to_string(s) + "_" + std::to_string(d) + "_" + std::to_string(l);
+                    //f_sd[s][d][l] = IloBoolVar(env, tmp.c_str()); // IloNumVar(env, 0, IloInfinity, IloNumVar::Float, tmp.c_str());
+                    f_sd[s][d][l] = IloNumVar(env, 0, firstLinkDatarate, IloNumVar::Float, tmp.c_str());
+                }
+            }
+        }
+        IloExprArray sum_flows_on_link(env, numLinks);
+        IloNumVarArray u(env, numLinks);
+
+        for(int l=0; l<numLinks; l++) {
+            sum_flows_on_link[l] = IloExpr(env);
+            u[l] = IloNumVar(env, 0, IloInfinity, IloNumVar::Float, (std::string("util") + std::to_string(l)).c_str());
+
+        }
+
+        for (int n = 0; n < numNodes; n++) {
+            auto node = network->getNode(n);
+            for (int s = 0; s < numNodes; s++) {
+                for (int d = 0; d < numNodes; d++) {
+                    if (! (s != d && network->getTM().getAsVector()[s][d]>0) ) {
+                        continue;
+                    }
+
+                    IloExpr sumIn(env);
+                    for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                        int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                        sumIn += f_sd[s][d][l];
+                    }
+
+                    IloExpr sumOut(env);
+                    for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+                        int l = ((URNetGraph::Link *) node->getLinkOut(oLink))->getIndex();
+                        sumOut += f_sd[s][d][l];
+                    }
+
+                    if (s != n && d != n) {
+                        c.add(sumIn - sumOut == 0);
+                        //c.add(sumIn <= 1);
+                        //c.add(sumOut <= 1);
+                        //c.add(sumIn <= network->getTM().getAsVector()[s][d] );
+                        //c.add(sumOut <= network->getTM().getAsVector()[s][d] );
+                    }
+
+                    if (n == s) {
+                        //c.add(sumOut == network->getTM().getAsVector()[s][d]);
+                        c.add(sumOut == firstLinkDatarate);
+                        c.add(sumIn == 0);
+                    }
+
+                    if (n == d) {
+                        c.add(sumOut == 0);
+                        c.add(sumIn == firstLinkDatarate);
+                        //c.add(sumIn == network->getTM().getAsVector()[s][d]);
+                    }
+                    sumIn.end();
+                    sumOut.end();
+                }
+            }
+        }
+
+        for(int s=0; s<numNodes; s++) {
+            for(int d=0; d<numNodes; d++) {
+                if(s!=d && network->getTM().getAsVector()[s][d]>0) {
+                    for(int l=0; l<numLinks; l++) {
+                        sum_flows_on_link[l] += f_sd[s][d][l] * network->getTM().getAsVector()[s][d] / firstLinkDatarate;
+                    }
+                }
+            }
+        }
+
+        IloExpr canditatesSum(env);
+        for (int l = 0; l < numLinks; l++) {
+            double capacity = ((URNetGraph::Link *) network->links[l])->getDatarate();
+            c.add(u[l] == sum_flows_on_link[l] );
+            c.add(u[l] <= capacity* 0.999);
+        }
+
+        model.add(IloMinimize(env, IloMax(u)));
+        model.add(c);
+
+        IloCplex cplex(model);
+
+        cplex.setParam(IloCplex::MIPDisplay, 5);
+        cplex.setParam(IloCplex::Param::TimeLimit, 7200);//2 hours
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::Time, 5400 );//1.5 hours
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::AbsMIPGap, 0);
+
+        cplex.solve();
+        env.out() << "Solution status = " << cplex.getStatus() << endl;
+
+        if (cplex.getStatus() == IloAlgorithm::Infeasible ||
+                cplex.getStatus() == IloAlgorithm::InfeasibleOrUnbounded ) {
+            endSimulation();
+        }
+        if (cplex.getStatus() != IloAlgorithm::Optimal &&
+                cplex.getStatus() != IloAlgorithm::Feasible) {
+            emit(registerSignal("cplexError"), true);
+            endSimulation();
+        }
+
+        env.out() << "Solution value = " << cplex.getObjValue() << endl;
+
+        //double maxUtil = 0;
+        for (int l = 0; l < numLinks; l++) {
+            double val = cplex.getValue(u[l]);
+            static_cast<URNetGraph::Link *>(network->links[l])->setBps(val);
+            //maxUtil = std::max<double>(maxUtil, val/network->links[l]->getDatarate());
+        }
+        //emit(maxLinkUtil, maxUtil);
+    } catch (IloException& e) {
+        cerr << "Concert exception caught: " << e << endl;
+        endSimulation();
+    }
+    env.end();
+
+    return 0;
+
+}
+int URStaticNetworkController::cplexSolve(bool isInitialRun) {
+    IloEnv env;
+
+    int numNodes = network->getNumNodes();
+    int numLinks = network->links.size();
+    if(numNodes>50){
+        //cplex will not be capable to build this model ;
+        endSimulation();
+    }
+
+    for (int n=0; n<numNodes; n++){
+        auto node = static_cast<URNetGraph::Node *>(network->getNode(n));
+        node->setIndex(n);
+    }
+    for (int l = 0; l < numLinks; l++) {
+        ((URNetGraph::Link *) network->links[l])->setIndex(l);
+    }
+    ASSERT(numLinks > 0);
+    double firstLinkDatarate = ((URNetGraph::Link *) network->links[0])->getDatarate();
+    network->getTM().deleteSmallFlows(0.0001 * firstLinkDatarate);
+
+    //writeToDatFile();
+    try {
+        IloModel model(env);
+        IloConstraintArray c(env);
+
+        IloNumVarArray links_on(env, numLinks, 0, 1, IloNumVar::Bool);
+        for(int l=0; l<numLinks; l++) {
+            links_on[l] = IloBoolVar(env, (std::string("lIsOn") + std::to_string(l)).c_str());
+        }
+
+        IloArray<IloArray<IloNumVarArray>> f_sd(env, numNodes);
+        for(int s=0; s<numNodes; s++) {
+            f_sd[s] = IloArray<IloNumVarArray>(env, numNodes);
+            for(int d=0; d<numNodes; d++) {
+                f_sd[s][d] = IloNumVarArray (env, numLinks);
+                for(int l=0; l<numLinks; l++) {
+                    std::string tmp = std::string("f") + std::to_string(s) + "_" + std::to_string(d) + "_" + std::to_string(l);
+                    //f_sd[s][d][l] = IloBoolVar(env, tmp.c_str()); // IloNumVar(env, 0, IloInfinity, IloNumVar::Float, tmp.c_str());
+                    f_sd[s][d][l] = IloNumVar(env, 0, 1, IloNumVar::Float, tmp.c_str());
+                }
+            }
+        }
+        IloExprArray sum_flows_on_link(env, numLinks);
+        IloNumVarArray u(env, numLinks);
+
+        for(int l=0; l<numLinks; l++) {
+            sum_flows_on_link[l] = IloExpr(env);
+            u[l] = IloNumVar(env, 0, IloInfinity, IloNumVar::Float, (std::string("util") + std::to_string(l)).c_str());
+
+        }
+
+        for (int n = 0; n < numNodes; n++) {
+            auto node = network->getNode(n);
+            for (int s = 0; s < numNodes; s++) {
+                for (int d = 0; d < numNodes; d++) {
+                    if (! (s != d && network->getTM().getAsVector()[s][d]>0) ) {
+                        continue;
+                    }
+
+                    IloExpr sumIn(env);
+                    for (int iLink = 0; iLink < node->getNumInLinks(); iLink++) {
+                        int l = ((URNetGraph::Link *) node->getLinkIn(iLink))->getIndex();
+                        sumIn += f_sd[s][d][l];
+                    }
+
+                    IloExpr sumOut(env);
+                    for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+                        int l = ((URNetGraph::Link *) node->getLinkOut(oLink))->getIndex();
+                        sumOut += f_sd[s][d][l];
+                    }
+
+                    if (s != n && d != n) {
+                        c.add(sumIn - sumOut == 0);
+                        //c.add(sumIn <= 1);
+                        //c.add(sumOut <= 1);
+                        //c.add(sumIn <= network->getTM().getAsVector()[s][d] );
+                        //c.add(sumOut <= network->getTM().getAsVector()[s][d] );
+                    }
+
+                    if (n == s) {
+                        //c.add(sumOut == network->getTM().getAsVector()[s][d]);
+                        c.add(sumOut == 1);
+                        //c.add(sumOut == 1);
+                        c.add(sumIn == 0);
+                    }
+
+                    if (n == d) {
+                        c.add(sumOut == 0);
+                        //c.add(sumIn == 1);
+                        c.add(sumIn == 1);
+                        //c.add(sumIn == network->getTM().getAsVector()[s][d]);
+                    }
+                    sumIn.end();
+                    sumOut.end();
+                }
+            }
+        }
+
+        for(int s=0; s<numNodes; s++) {
+            for(int d=0; d<numNodes; d++) {
+                if(s!=d && network->getTM().getAsVector()[s][d]>0) {
+                    for(int l=0; l<numLinks; l++) {
+                        double capacity = ((URNetGraph::Link *) network->links[l])->getDatarate();
+                        sum_flows_on_link[l] += f_sd[s][d][l] * network->getTM().getAsVector()[s][d] ;
+                    }
+                }
+            }
+        }
+
+        IloExpr canditatesSum(env);
+        for (int l = 0; l < numLinks; l++) {
+            double capacity = ((URNetGraph::Link *) network->links[l])->getDatarate();
+            c.add(u[l] == sum_flows_on_link[l] /firstLinkDatarate);
+            c.add(u[l] <= links_on[l] * (capacity/firstLinkDatarate) * 0.999 );
+
+            if(old_on[l]==0) {
+                canditatesSum+=links_on[l];
+            } else {
+                c.add(links_on[l] == 1 );
+            }
+        }
+
+        //model.add(IloMinimize(env, canditatesSum));
+        model.add(IloMinimize(env, IloSum(links_on)));
+        model.add(c);
+
+        IloCplex cplex(model);
+
+//        //cplex.setParam(IloCplex::ScaInd, 1);
+//        cplex.setParam(IloCplex::Threads, 1);
+        cplex.setParam(IloCplex::MIPDisplay, 5);
+//
+//        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+//
+//
+//        cplex.setParam(IloCplex::Param::Simplex::Tolerances::Optimality, 1e-9);
+//        cplex.setParam(IloCplex::Param::Simplex::Tolerances::Feasibility,  1e-9);
+//
+//        cplex.setParam(IloCplex::Param::MIP::Tolerances::Linearization  , 1e-20);
+//        cplex.setParam(IloCplex::Param::MIP::Tolerances::Integrality, 0);
+//        cplex.setParam(IloCplex::Param::MIP::Tolerances::MIPGap,0);
+//        cplex.setParam(IloCplex::Param::MIP::Tolerances::AbsMIPGap, 0);
+//        cplex.setParam(IloCplex::Param::MIP::Tolerances::ObjDifference, 0);
+//        cplex.setParam(IloCplex::Param::MIP::Tolerances::RelObjDifference,0);
+//        //cplex.setParam(IloCplex::Param::Simplex::Tolerances::Markowitz, 0.99);
+//
+//        cplex.setParam(IloCplex::Param::MIP::Strategy::VariableSelect, CPX_VARSEL_STRONG);
+//        cplex.setParam(IloCplex::Param::MIP::Strategy::Backtrack, 0.0);//0:pure best bound
+//        cplex.setParam(IloCplex::Param::MIP::Strategy::PresolveNode, 3);
+//        cplex.setParam(IloCplex::Param::MIP::Cuts::PathCut, 2);
+//
+//        cplex.setParam(IloCplex::Param::Emphasis::MIP, CPX_MIPEMPHASIS_OPTIMALITY );
+//        cplex.setParam(IloCplex::Param::Preprocessing::Symmetry, 2);
+//
+//
+        cplex.setParam(IloCplex::Param::TimeLimit, 7200);//2 hours
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::Time, 5400 );//1.5 hours
+        cplex.setParam(IloCplex::Param::MIP::PolishAfter::AbsMIPGap, 0);
+
+        //cplex.setParam(IloCplex::Param::Barrier::ConvergeTol,  1e-12 );
+        //cplex.setParam(IloCplex::Param::MIP::Strategy::VariableSelect, CPX_VARSEL_PSEUDO);
+        //cplex.setParam(IloCplex::Param::MIP::Tolerances::UpperCutoff, 120);
+        //cplex.setParam(IloCplex::Param::Preprocessing::Symmetry, 0);
+        //cplex.setParam(IloCplex::Param::MIP::Limits::SubMIPNodeLim, 5000);
+        //cplex.setParam( IloCplex::Param::Emphasis::Numerical, true);
+        //cplex.setParam(IloCplex::Param::Preprocessing::Presolve, false);
+        //cplex.setParam( IloCplex::Param::MIP::Limits::Nodes, 210000000);
+        ////cplex.setParam( IloCplex::Param::RootAlgorithm, CPX_ALG_CONCURRENT);
+        //cplex.setParam( IloCplex::Param::NodeAlgorithm, CPX_ALG_SIFTING);
+        //cplex.setParam( IloCplex::Param::MIP::Strategy::KappaStats, CPX_MIPKAPPA_FULL);
+        //cplex.setParam(IloCplex::Param::MIP::Strategy::Probe, -1);
+        //cplex.setParam(IloCplex::Param::MIP::Strategy::VariableSelect, CPX_VARSEL_PSEUDOREDUCED );
+        //cplex.setParam(IloCplex::Param::MIP::Limits::Nodes, 2);
+        //cplex.setParam(IloCplex::Param::MIP::Strategy::HeuristicFreq, 0 );
+        //cplex.setParam(IloCplex::Param::MIP::Strategy::RINSHeur, 0 );
+
+
+        //IloNumArray links_on_start(env, numLinks );
+        //int numLinksOn =0;
+        //for(int l=0; l<numLinks; l++){
+        //    auto link =  ((URNetGraph::Link *) network->links[l]);
+        //    if(link->isEnabled()){
+        //        numLinksOn++;
+        //    }
+        //}
+        //cplex.addMIPStart(links_on, links_on_start);
+
+        //cplex.exportModel("mipex.lp");
+        //cplex.readVMConfig("../cplexVmConfig.cfg");
+
+        cplex.solve();
+        env.out() << "Solution status = " << cplex.getStatus() << endl;
+
+        //env.out() << "Max Kappa Value = " << cplex.getQuality(IloCplex::KappaMax) << endl;
+        //env.out() << "Percentage of numerically stable simplex bases = " << cplex.getQuality(IloCplex::KappaStable) << endl;
+        //env.out() << "Percentage of numerically unstable simplex bases = " << cplex.getQuality(IloCplex::KappaUnstable) << endl;
+        //env.out() << "Kappa attention Value = " << cplex.getQuality(IloCplex::KappaAttention) << endl;
+
+        /*
+         if (cplex.getStatus() == IloAlgorithm::Infeasible
+         || cplex.getStatus() == IloAlgorithm::InfeasibleOrUnbounded) {
+         env.out() << endl << "*** Model is infeasible ***" << endl << endl;
+         // begin feasOpt analysis
+
+         cplex.setOut(env.getNullStream());
+         IloNumArray lb(env);
+         IloNumArray ub(env);
+
+         // first feasOpt call
+
+         env.out() << endl << "*** First feasOpt call ***" << endl;
+         env.out() << "*** Consider all constraints ***" << endl;
+         int rows = c.getSize();
+         lb.add(rows, 1.0);
+
+
+         if (cplex.feasOpt(c, lb)) {
+         env.out() << endl;
+         IloNumArray infeas(env);
+         cplex.getInfeasibilities(infeas, c);
+         ofstream myfile;
+         myfile.open ("/tmp/outfile.data");
+         myfile << "*** Suggested bound changes = " << infeas << endl;
+         myfile.close();
+         env.out() << "*** Feasible objective value would be = "
+         << cplex.getObjValue() << endl;
+         env.out() << "Solution status    = " << cplex.getStatus()
+         << endl;
+         env.out() << "Solution obj value = " << cplex.getObjValue()
+         << endl;
+         IloNumArray vals(env);
+         cplex.getValues(vals, links_on);
+         env.out() << "Values             = " << vals << endl;
+         env.out() << endl;
+         } else {
+         env.out() << "*** Could not repair the infeasibility" << endl;
+         throw(-1);
+         }
+         }
+         */
+
+        if (cplex.getStatus() == IloAlgorithm::Infeasible ||
+                cplex.getStatus() == IloAlgorithm::InfeasibleOrUnbounded ) {
+            endSimulation();
+        }
+        if (cplex.getStatus() != IloAlgorithm::Optimal &&
+                cplex.getStatus() != IloAlgorithm::Feasible) {
+            emit(registerSignal("cplexError"), true);
+            endSimulation();
+        }
+
+        env.out() << "Solution value = " << cplex.getObjValue() << endl;
+        IloNumArray vals(env);
+        cplex.getValues(vals, links_on);
+        env.out() << "Values = " << " "<< vals << endl;
+
+        unsigned int nbOn =0;
+        unsigned int wasOn =0;
+        for (int l = 0; l < numLinks; l++) {
+            wasOn += old_on[l] ? 1:0;
+            nbOn += (old_on[l] || cplex.getValue(links_on[l])>0.0001)?1:0;
+            if(isInitialRun || runMode == ON_OFF_CPLEX_GREEDY) {
+                old_on[l] = (old_on[l] || cplex.getValue(links_on[l])>0.0001)?1:0;
+            }
+        }
+
+        //number of links on statistics
+
+        emit(nbLinksOn, nbOn);
+        emit(nbLinksOnAll, nbOn);
+        if( cplex.getStatus() != IloAlgorithm::Optimal &&
+                (runMode == ON_OFF_CPLEX_GREEDY || runMode == ON_OFF_CPLEX_NONGREEDY)) {
+            emit(registerSignal("cplexObjective"), wasOn+cplex.getBestObjValue());
+        }
+
+        //hops count statistic
+//        unsigned long long sumHops=0;
+//        long numFlows=0;
+//        for (int s = 0; s < numNodes; s++) {
+//            for (int d = 0; d < numNodes; d++) {
+//                if (s != d && network->getTM().getAsVector()[s][d]>0 ) {
+//                    IloNumArray vals(env);
+//                    cplex.getValues(vals, f_sd[s][d]);
+//
+//                    sumHops+=IloSum(vals);
+//                    numFlows++;
+//                }
+//            }
+//        }
+//        ASSERT(numFlows>0);
+//        emit(hopsCount, ((double)sumHops)/numFlows);
+
+//        std::cout << sumHops << " " << numFlows << " " << sumHops/numFlows << std::endl;
+
+        network->resetLinkUtilization();
+        for (int l = 0; l < numLinks; l++) {
+            double val = cplex.getValue(u[l]);
+            auto link = static_cast<URNetGraph::Link *>( network->links[l]);
+
+            if(cplex.getValue(links_on[l])>0.0001){
+                link->enable();
+                link->increaseBpsBy(val * firstLinkDatarate);
+            }else {
+                link->disable();
+            }
+        }
+        printToPng( (outputPath / (format_index(scaleIdx)+".png")).string() );
+    } catch (IloException& e) {
+        cerr << "Concert exception caught: " << e << endl;
+        endSimulation();
+    }
+    env.end();
+
+    return 0;
+}
+#endif
+
+//TODO: Graveyard ... to be delted
+/*
+void URStaticNetworkController::writeToDatFile(){
+
+    //boost::filesystem::ofstream myfile {outputPath / (format_index(scaleIdx)+".dat")};
+    boost::filesystem::ofstream myfile{"/tmp/out.dat"};
+    int numNodes = network->getNumNodes();
+    int numLinks = (int)network->links.size();
+    //write nodes to file
+    myfile << "set N := ";
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+    }
+    myfile << ";" << std::endl << std::endl;
+
+    //write neigbours
+    for(int i=0; i<numNodes; i++){
+        myfile << "set Nm[" << i << "] := ";
+        auto node = network->getNode(i);
+        for (int oLink = 0; oLink < node->getNumOutLinks(); oLink++) {
+            int adjN = static_cast<URNetGraph::Node *>(node->getLinkOut(oLink)->getDestNode())->getIndex();
+            myfile << (oLink==0?"":" ") << adjN;
+            //myfile << (",") << node->getLinkOut(oLink)->isEnabled()?1:0;
+        }
+        myfile << ";" << std::endl;
+    }
+
+    //write link capacities
+    myfile << std::endl << "C:="  <<
+            (long long) ((URNetGraph::Link *)network->links[0])->getDatarate() <<
+            std::endl;
+    //write traffic matrix
+    myfile << std::endl;
+    myfile << "param Lsd := " << std::endl << "[*,*]:";
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+    }
+    myfile << ":= " << std::endl;
+
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+
+        for(int j=0; j<numNodes; j++){
+            long long tm = network->getTM().getAsVector()[i][j]>1 ? network->getTM().getAsVector()[i][j] : 0;
+            myfile << (j==0?"":" ") << tm;
+        }
+        myfile << std::endl;
+
+    }
+    myfile << ";" << std::endl;
+
+    //write links initially on
+    myfile << std::endl;
+    myfile << "param Bij := " << std::endl << "[*,*]:";
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+    }
+    myfile << ":= " << std::endl;
+
+    std::vector<std::vector<bool>>linksAreOn (numNodes, std::vector<bool>(numNodes, false));
+    for(int i=0; i<numLinks; i++){
+        int src = static_cast<URNetGraph::Node *>( network->links[i]->getSrcNode())->getIndex();
+        int dst = static_cast<URNetGraph::Node *>( network->links[i]->getDestNode())->getIndex();
+        linksAreOn[src][dst] = old_on[i];
+    }
+
+    for(int i=0; i<numNodes; i++){
+        myfile << i << " ";
+
+        for(int j=0; j<numNodes; j++){
+            myfile << (j==0?"":" ") << linksAreOn[i][j]?1:0;
+        }
+        myfile << std::endl;
+
+    }
+    myfile << ";" << std::endl;
+    myfile.close();
+}
+*/
+}
+} //namespace spring
+} //namespace inet
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.h
new file mode 100644
index 000000000..587baa29a
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNetworkController.h
@@ -0,0 +1,133 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef URSTATICNWCONTROLLER_H_
+#define URSTATICNWCONTROLLER_H_
+
+#include <memory>
+#include <boost/filesystem.hpp>
+
+#include "../../base/FlowGraph.h"
+#include "inet/networklayer/spring/SPRINGDefs.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h"
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserDriverContract.h"
+
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+
+class URStaticNetworkController: public cSimpleModule{
+protected:
+    enum ParserType {
+        NONE,
+        AMPL,
+        SndLib,
+        Generator
+    };
+    ParserType parserType = NONE;
+
+    std::unique_ptr<URNetGraph> network;
+
+    TrafficMatrix initialTM;
+    std::vector<TrafficMatrix> tms;
+
+    unsigned int scaleIdx=0;
+    double scaleFactor=1;
+
+    enum RunMode {
+        ON_OFF_SPF,
+        ON_OFF_BALANCED,
+        ON_OFF_KARAKOSTAS,
+        ON_OFF_CPLEX_NONGREEDY,
+        ON_OFF_CPLEX_GREEDY,
+        ALLON_SPF,
+        ALLON_BALANCED,
+        ALLON_OPTIMUM,
+        ALLON_KARAKOSTAS
+    };
+
+    RunMode runMode = ON_OFF_SPF;
+    bool optimalStart = true;
+    bool scaleFirstTM = false;
+
+    unsigned int tmIndexToRun = 0;
+    bool firstSelfMsg = true;
+
+    std::vector<int> old_on;
+
+    bool  congested = false;
+    boost::filesystem::path outputPath;
+
+    static simsignal_t nbSmallFlowsSignal ;
+    static simsignal_t nbMediumFlowsSignal;
+    static simsignal_t nbBigFlowsSignal;
+
+    static simsignal_t pathStretch;
+    static simsignal_t nbLinksOnAll;
+    static simsignal_t nbLinksOn;
+    static simsignal_t nbLinksOn_cong_pnt;
+    static simsignal_t nbLinksOn_congested;
+    static simsignal_t hopsCount;
+    static simsignal_t computationalTime;
+    static simsignal_t maxLinkUtil;
+    static simsignal_t linkUtil;
+    void registerSignals(const char* algorithm);
+
+
+
+
+public:
+    URStaticNetworkController() {}
+    virtual ~URStaticNetworkController(){}
+
+    virtual int numInitStages() const { return NUM_INIT_STAGES; }
+    virtual void initialize(int stage);
+    void handleMessage(cMessage *msg);
+    void handleTimer(cMessage *msg);
+    void printToPng(std::string filename);
+    //int generateNewTM() {tms.emplace_back(network.get()); return tms.size()-1;}
+    //TrafficMatrix &getTM(int i){return tms[i];}
+
+    URNetGraph * getNetwork(){return network.get();}
+    //void populatebyrow(IloModel model, IloNumVarArray x, IloRangeArray c)
+#if STREETE_WITH_CPLEX
+    int cplexSolve(bool isInitialRun);
+    int cplexLoadBalance();
+#else
+    int cplexSolve(bool isInitialRun){endSimulation();}//throw cRuntimeError("Compiled without CPLEX");}
+    int cplexLoadBalance(){endSimulation();}//throw cRuntimeError("Compiled without CPLEX");}
+#endif
+
+    void emitPathStretchSignals();
+
+    void writeToDatFile();
+    void initSimulation();
+    void findBestFunction();
+    void parseTM(const std::string &fileName);
+    void addTM(TrafficMatrix &tm){tms.emplace_back(std::move(tm));}
+    std::unique_ptr<ParserDriverContract> createDriver();
+
+
+
+};
+
+} //namespace utilrout
+
+} //namespace spring
+
+} //namespace inet
+
+#endif /* URSTATICNWCONTROLLER_H_ */
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.cc b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.cc
new file mode 100644
index 000000000..6542b3047
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.cc
@@ -0,0 +1,10 @@
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.h"
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+
+Define_Module(URStaticNodeController);
+
+}}}
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.h
new file mode 100644
index 000000000..4e695301d
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.h
@@ -0,0 +1,38 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef URSTATICNODECONTROLLER_H
+#define URSTATICNODECONTROLLER_H
+
+#include "inet/networklayer/spring/SPRINGDefs.h"
+
+namespace inet {
+
+namespace spring {
+
+namespace utilrout {
+
+class URStaticNodeController: public cSimpleModule {
+protected:
+};
+
+} //namespace utilrout
+
+} //namespace spring
+
+} //namespace inet
+
+
+#endif /* URSTATICNODECONTROLLER_H */
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.ned b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.ned
new file mode 100644
index 000000000..cdd2263ff
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNodeController.ned
@@ -0,0 +1,44 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+import inet.networklayer.spring.control.ISpringNodeController;
+
+package inet.networklayer.spring.simulations.UtilizationRouting;
+//
+// TODO auto-generated type
+//
+simple URStaticNodeController like ISpringNodeController
+{
+    parameters:
+        @class(spring::utilrout::URStaticNodeController);
+        
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+    	int nodeId ;
+    	int maxNodalSID = default(1024);
+    	int maxAdjacencySID = default(2048);
+    	
+    	string controllerIP = default("springController");
+    	int controllerPort = default(2000);
+    	int localPort = default(2000);
+
+
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNwController.ned b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNwController.ned
new file mode 100644
index 000000000..85600b985
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/URStaticNwController.ned
@@ -0,0 +1,74 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+import inet.networklayer.spring.control.ISpringNwController;
+ 
+package inet.networklayer.spring.simulations.UtilizationRouting;
+
+//
+// TODO auto-generated type
+//
+simple URStaticNwController like ISpringNwController
+{
+    parameters:
+        @class(spring::utilrout::URStaticNetworkController);
+
+		@signal[cplexError](type=bool);
+		@signal[cplexObjective](type=double);
+ 		@statistic[cplexError](title="Cplex Error";source=cplexError;record=vector);
+ 		@statistic[cplexObjective](title="Cplex Objective";source=cplexObjective;record=vector);
+		
+		@statisticTemplate[vectorStatisticTemplate](record=vector);
+		@signal[linksOn*](type=unsigned long);
+        @signal[linksOn*_cong_pnt](type=unsigned long);
+        @signal[linksOn*_congested](type=unsigned long);
+        @signal[hopsCount*](type=double);
+        @signal[computationalTime*](type=long);
+        @signal[pathStretch*](type=double);
+        @signal[linkUtil*](type=double);
+        
+        @signal[maxLinkUtilisation*](type=double);
+
+        @signal[nbSmallFlows](type=unsigned long);
+        @signal[nbMediumFlows](type=unsigned long);
+        @signal[nbBigFlows](type=unsigned long);
+        @statistic[nbSmallFlows](title="Small Flows";source=nbSmallFlows;record=vector);
+        @statistic[nbMediumFlows](title="Small Flows";source=nbMediumFlows;record=vector);
+        @statistic[nbBigFlows](title="Small Flows";source=nbBigFlows;record=vector);
+
+        
+        string interfaceTableModule;   
+        string routingTableModule;
+        string springFecTableModule;
+        string springFibTableModule;
+        string springClassifierModule;
+        
+        int maxNodalSID = default(1024);
+        int maxAdjacencySID = default(2048);
+        int localPort = default(2000);
+
+		string tmFile;
+		string tmParser;
+		int tmIndex;
+			
+		string runMode;
+		bool optimalStart;
+		bool scaleFirstTM;
+		//string outputFolder;
+		
+    gates:
+        input udpIn;
+        output udpOut;
+}
diff --git a/src/inet/networklayer/spring/simulations/UtilizationRouting/UnitBezier.h b/src/inet/networklayer/spring/simulations/UtilizationRouting/UnitBezier.h
new file mode 100644
index 000000000..d3ea13d26
--- /dev/null
+++ b/src/inet/networklayer/spring/simulations/UtilizationRouting/UnitBezier.h
@@ -0,0 +1,127 @@
+/*
+ * Copyright (C) 2008 Apple Inc. All Rights Reserved.
+ *
+ * Redistribution and use in source and binary forms, with or without
+ * modification, are permitted provided that the following conditions
+ * are met:
+ * 1. Redistributions of source code must retain the above copyright
+ *    notice, this list of conditions and the following disclaimer.
+ * 2. Redistributions in binary form must reproduce the above copyright
+ *    notice, this list of conditions and the following disclaimer in the
+ *    documentation and/or other materials provided with the distribution.
+ *
+ * THIS SOFTWARE IS PROVIDED BY APPLE INC. ``AS IS'' AND ANY
+ * EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
+ * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
+ * PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL APPLE INC. OR
+ * CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
+ * EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
+ * PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
+ * PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
+ * OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
+ * (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
+ * OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. 
+ */
+ 
+#ifndef UnitBezier_h
+#define UnitBezier_h
+
+#include <math.h>
+
+namespace inet {
+
+namespace spring {
+
+namespace utilrout {
+
+    struct UnitBezier {
+        UnitBezier(double p1x, double p1y, double p2x, double p2y)
+        {
+            // Calculate the polynomial coefficients, implicit first and last control points are (0,0) and (1,1).
+            cx = 3.0 * p1x;
+            bx = 3.0 * (p2x - p1x) - cx;
+            ax = 1.0 - cx -bx;
+             
+            cy = 3.0 * p1y;
+            by = 3.0 * (p2y - p1y) - cy;
+            ay = 1.0 - cy - by;
+        }
+        
+        double sampleCurveX(double t)
+        {
+            // `ax t^3 + bx t^2 + cx t' expanded using Horner's rule.
+            return ((ax * t + bx) * t + cx) * t;
+        }
+        
+        double sampleCurveY(double t)
+        {
+            return ((ay * t + by) * t + cy) * t;
+        }
+        
+        double sampleCurveDerivativeX(double t)
+        {
+            return (3.0 * ax * t + 2.0 * bx) * t + cx;
+        }
+        
+        // Given an x value, find a parametric value it came from.
+        double solveCurveX(double x, double epsilon)
+        {
+            double t0;
+            double t1;
+            double t2;
+            double x2;
+            double d2;
+            int i;
+
+            // First try a few iterations of Newton's method -- normally very fast.
+            for (t2 = x, i = 0; i < 8; i++) {
+                x2 = sampleCurveX(t2) - x;
+                if (fabs (x2) < epsilon)
+                    return t2;
+                d2 = sampleCurveDerivativeX(t2);
+                if (fabs(d2) < 1e-6)
+                    break;
+                t2 = t2 - x2 / d2;
+            }
+
+            // Fall back to the bisection method for reliability.
+            t0 = 0.0;
+            t1 = 1.0;
+            t2 = x;
+
+            if (t2 < t0)
+                return t0;
+            if (t2 > t1)
+                return t1;
+
+            while (t0 < t1) {
+                x2 = sampleCurveX(t2);
+                if (fabs(x2 - x) < epsilon)
+                    return t2;
+                if (x > x2)
+                    t0 = t2;
+                else
+                    t1 = t2;
+                t2 = (t1 - t0) * .5 + t0;
+            }
+
+            // Failure.
+            return t2;
+        }
+
+        double solve(double x, double epsilon)
+        {
+            return sampleCurveY(solveCurveX(x, epsilon));
+        }
+        
+    private:
+        double ax;
+        double bx;
+        double cx;
+        
+        double ay;
+        double by;
+        double cy;
+    };
+} } } //namespace inet::spring::utilrout
+#endif
diff --git a/src/inet/networklayer/spring/spring.pro b/src/inet/networklayer/spring/spring.pro
new file mode 100644
index 000000000..f426f04e3
--- /dev/null
+++ b/src/inet/networklayer/spring/spring.pro
@@ -0,0 +1,105 @@
+#-------------------------------------------------
+#
+# Project created by QtCreator 2016-12-20T20:42:44
+#
+#-------------------------------------------------
+
+QT       += core gui qml quickcontrols2 opengl
+
+#greaterThan(QT_MAJOR_VERSION, 4): QT += widgets
+
+TARGET = spring
+TEMPLATE = app
+#QMAKE_CXXFLAGS += -isystem /usr/include
+
+# The following define makes your compiler emit warnings if you use
+# any feature of Qt which as been marked as deprecated (the exact warnings
+# depend on your compiler). Please consult the documentation of the
+# deprecated API in order to know how to port your code away from it.
+DEFINES += QT_DEPRECATED_WARNINGS\
+	STANDALONE_STREETE
+
+# You can also make your code fail to compile if you use deprecated APIs.
+# In order to do so, uncomment the following line.
+# You can also select to disable deprecated APIs only up to a certain version of Qt.
+#DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060000    # disables all the APIs deprecated before Qt 6.0.0
+
+INCLUDEPATH += $$PWD/../../../
+
+RESOURCES += standalone/qtView/resources/qml.qrc
+
+SOURCES += base/Topology.cc\
+        base/FlowGraph.cc\
+        base/GraphDAPSP.cc\
+        base/GraphDSSSPTree.cc\
+        control/ERO.cc\
+        control/NetGraph.cc\
+        control/ControllerNetGraph.cc\
+        control/NetGraphConstructor.cc\
+        control/TrafficMatrix.cc\
+        simulations/OnOff/OnOffNetGraph.cc\
+        simulations/OnOff/Simulations.cc\
+        simulations/UtilizationRouting/URNetGraph.cc\
+        standalone/cexception.cc\
+        standalone/IPv4Address.cc\
+        standalone/qtView/graphwidget.cc\
+        #simulations/UtilizationRouting/ParserAMPL/AMPLScanner.cc\
+        #simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.cc\
+        #simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.cc\
+        #simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.cc\
+	#simulations/UtilizationRouting/ParserSndLib/flexbison/parser.cc\
+        #simulations/UtilizationRouting/ParserSndLib/flexbison/scaner.cc\
+        #simulations/UtilizationRouting/ParserAMPL/flexbison/parser.cc\
+        #simulations/UtilizationRouting/ParserAMPL/flexbison/scaner.cc\
+        standalone/main.cc
+
+HEADERS  += base/Topology.h\
+        base/FlowGraph.h\
+        base/GraphDAPSP.h\
+        base/GraphDSSSPTree.h\
+        base/PriorityQueue.h\
+        control/ERO.h\
+        control/NetGraph.h\
+        control/NetGraphConstructor.h\
+        control/ControllerNetGraph.h\
+        control/TrafficMatrix.h\
+        simulations/OnOff/OnOffNetGraph.h\
+        simulations/OnOff/Simulations.h\
+        simulations/UtilizationRouting/URNetGraph.h\
+        standalone/cexception.h\
+        standalone/IPv4Address.h\
+        standalone/stlutils.h\
+        standalone/qtView/graphwidget.h\
+        SPRINGDefs.h \
+	standalone/standalonedefs.h\
+	#simulations/UtilizationRouting/ParserSndLib/flexbison/location.hh\
+        #simulations/UtilizationRouting/ParserSndLib/flexbison/parser.hh\
+	#simulations/UtilizationRouting/ParserSndLib/flexbison/position.hh\
+	#simulations/UtilizationRouting/ParserSndLib/flexbison/stack.hh\
+        #simulations/UtilizationRouting/ParserAMPL/flexbison/location.hh\
+        #simulations/UtilizationRouting/ParserAMPL/flexbison/parser.hh\
+        #simulations/UtilizationRouting/ParserAMPL/flexbison/position.hh\
+        #simulations/UtilizationRouting/ParserAMPL/flexbison/stack.hh\
+        #simulations/UtilizationRouting/ParserAMPL/AMPLScanner.h\
+        #simulations/UtilizationRouting/ParserAMPL/AMPLParserDriver.h\
+        #simulations/UtilizationRouting/ParserSndLib/SndLibNativeScanner.h\
+        #simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h
+
+
+#FORMS    += mainwindow.ui
+
+CONFIG += mobility static
+#CONFIG += static staticlib static-libstdc++
+MOBILITY =
+
+DISTFILES += \
+    standalone/android/AndroidManifest.xml \
+    standalone/android/gradle/wrapper/gradle-wrapper.jar \
+    standalone/android/gradlew \
+    standalone/android/res/values/libs.xml \
+    standalone/android/build.gradle \
+    standalone/android/gradle/wrapper/gradle-wrapper.properties \
+    standalone/android/gradlew.bat
+
+ANDROID_PACKAGE_SOURCE_DIR = $$PWD/standalone/android
+
diff --git a/src/inet/networklayer/spring/standalone/IPv4Address.cc b/src/inet/networklayer/spring/standalone/IPv4Address.cc
new file mode 100644
index 000000000..e8f2f90ef
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/IPv4Address.cc
@@ -0,0 +1,281 @@
+//
+// Copyright (C) 2001  Vincent Oberle (vincent@oberle.com)
+// Institute of Telematics, University of Karlsruhe, Germany.
+// University Comillas, Madrid, Spain.
+// Copyright (C) 2004, 2008 Andras Varga
+// Copyright (C) 2008  Ingmar Baumgart
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public
+// License as published by the Free Software Foundation; either
+// version 2.1 of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public
+// License along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+
+//
+//  Author: Vincent Oberle
+//  Date: Jan-March 2001
+//  Cleanup and rewrite: Andras Varga, 2004
+//
+
+#include <cstring>
+#include "IPv4Address.h"
+#include "cexception.h"
+
+
+/**
+ * Buffer length needed to hold an IPv4 address in string form (dotted decimal notation)
+ */
+static const int IPADDRESS_STRING_SIZE = 20;
+
+// predefined addresses
+const IPv4Address IPv4Address::UNSPECIFIED_ADDRESS;
+const IPv4Address IPv4Address::LOOPBACK_ADDRESS("127.0.0.1");
+const IPv4Address IPv4Address::LOOPBACK_NETMASK("255.0.0.0");
+const IPv4Address IPv4Address::ALLONES_ADDRESS("255.255.255.255");
+
+const IPv4Address IPv4Address::ALL_HOSTS_MCAST("224.0.0.1");
+const IPv4Address IPv4Address::ALL_ROUTERS_MCAST("224.0.0.2");
+const IPv4Address IPv4Address::ALL_DVMRP_ROUTERS_MCAST("224.0.0.4");
+const IPv4Address IPv4Address::ALL_OSPF_ROUTERS_MCAST("224.0.0.5");
+const IPv4Address IPv4Address::ALL_OSPF_DESIGNATED_ROUTERS_MCAST("224.0.0.6");
+const IPv4Address IPv4Address::ALL_IGMPV3_ROUTERS_MCAST("224.0.0.22");
+
+const IPv4Address IPv4Address::LL_MANET_ROUTERS("224.0.0.109");

+
+const IPv4Address IPv4Address::ALL_RIP_ROUTERS_MCAST("224.0.0.9");
+
+void IPv4Address::set(int i0, int i1, int i2, int i3)
+{
+    addr = (i0 << 24) | (i1 << 16) | (i2 << 8) | i3;
+}
+
+bool IPv4Address::parseIPAddress(const char *text, unsigned char tobytes[])
+{
+    if (!text)
+        return false;
+
+    if (!strcmp(text, "<unspec>"))
+    {
+        tobytes[0] = tobytes[1] = tobytes[2] = tobytes[3] = 0;
+        return true;
+    }
+
+    const char *s = text;
+    int i = 0;
+    while (true)
+    {
+        if (*s<'0' || *s>'9')
+            return false;  // missing number
+
+        // read and store number
+        int num = 0;
+        while (*s>='0' && *s<='9')
+            num = 10*num + (*s++ - '0');
+        if (num>255)
+            return false; // number too big
+        tobytes[i++] = (unsigned char) num;
+
+        if (!*s)
+            break;  // end of string
+        if (*s!='.')
+            return false;  // invalid char after number
+        if (i==4)
+            return false;  // read 4th number and not yet EOS
+
+        // skip '.'
+        s++;
+    }
+    return i==4;  // must have all 4 numbers
+}
+
+void IPv4Address::set(const char *text)
+{
+    unsigned char buf[4];
+    if (!text)
+        throw cRuntimeError("IPv4 address string is NULL");
+
+    bool ok = parseIPAddress(text, buf);
+    if (!ok)
+        throw cRuntimeError("Invalid IPv4 address string `%s'", text);
+
+    set(buf[0], buf[1], buf[2], buf[3]);
+}
+
+std::string IPv4Address::str(bool printUnspec /* = true */) const
+{
+    if (printUnspec && isUnspecified())
+        return std::string("<unspec>");
+
+    char buf[IPADDRESS_STRING_SIZE];
+    sprintf(buf, "%u.%u.%u.%u", (addr>>24)&255, (addr>>16)&255, (addr>>8)&255, addr&255);
+    return std::string(buf);
+}
+
+char IPv4Address::getIPClass() const
+{
+    unsigned char buf = getDByte(0);
+    if ((buf & 0x80) == 0x00)       // 0xxxx
+        return 'A';
+    else if ((buf & 0xC0) == 0x80)  // 10xxx
+        return 'B';
+    else if ((buf & 0xE0) == 0xC0)  // 110xx
+        return 'C';
+    else if ((buf & 0xF0) == 0xE0)  // 1110x
+        return 'D';
+    else if ((buf & 0xF8) == 0xF0)  // 11110
+        return 'E';
+    else
+        return '?';
+}
+
+IPv4Address::AddressCategory IPv4Address::getAddressCategory() const
+{
+    if (isUnspecified())
+        return UNSPECIFIED;        // 0.0.0.0
+    if ((addr & 0xFF000000u) == 0)
+        return THIS_NETWORK;       // 0.0.0.0/8
+    if ((addr & 0xFF000000u) == 0x7F000000u)
+        return LOOPBACK;           // 127.0.0.0/8
+    if (isMulticast())
+        return MULTICAST;          // 224.0.0.0/4
+    if (addr == 0xFFFFFFFFu)
+        return BROADCAST;          // 255.255.255.255/32
+    uint32 addr24 = addr & 0xFFFFFF00u;
+    if (addr24 == 0xC0000000u)
+        return IETF;               // 192.0.0.0/24
+    if ((addr24 == 0xC0000200u) || (addr24 == 0xC6336400u) || (addr24 == 0xCB007100u))
+        return TEST_NET;           // 192.0.2.0/24, 198.51.100.0/24, 203.0.113.0/24
+    if (addr24 == 0xC0586300u)
+        return IPv6_TO_IPv4_RELAY; // 192.88.99.0/24
+    if ((addr & 0xFFFE0000u) == 0xC6120000u)
+        return BENCHMARK;          // 198.18.0.0/15
+    if ((addr & 0xF0000000u) == 0xF0000000u)
+        return RESERVED;           // 240.0.0.0/4
+    if ((addr & 0xFFFF0000u) == 0xA9FE0000u)
+        return LINKLOCAL;          // 169.254.0.0/16
+    if (((addr & 0xFF000000u) == 0x0A000000u)
+            || ((addr & 0xFFF00000u) == 0xAC100000u)
+            || ((addr & 0xFFFF0000u) == 0xC0A80000u))
+        return PRIVATE_NETWORK;    // 10.0.0.0/8, 172.16.0.0/12, 192.168.0.0/16
+    return GLOBAL;
+}
+
+IPv4Address IPv4Address::getNetwork() const
+{
+    switch (getIPClass())
+    {
+    case 'A':
+        // Class A: network = 7 bits
+        return IPv4Address(getDByte(0), 0, 0, 0);
+    case 'B':
+        // Class B: network = 14 bits
+        return IPv4Address(getDByte(0), getDByte(1), 0, 0);
+    case 'C':
+        // Class C: network = 21 bits
+        return IPv4Address(getDByte(0), getDByte(1), getDByte(2), 0);
+    default:
+        // Class D or E
+        return IPv4Address();
+    }
+}
+
+IPv4Address IPv4Address::getNetworkMask() const
+{
+    switch (getIPClass())
+    {
+    case 'A':
+        // Class A: network = 7 bits
+        return IPv4Address(255, 0, 0, 0);
+    case 'B':
+        // Class B: network = 14 bits
+        return IPv4Address(255, 255, 0, 0);
+    case 'C':
+        // Class C: network = 21 bits
+        return IPv4Address(255, 255, 255, 0);
+    default:
+        // Class D or E: return null address
+        return IPv4Address();
+    }
+}
+
+
+bool IPv4Address::isNetwork(const IPv4Address& toCmp) const
+{
+    IPv4Address netmask = getNetworkMask();
+    if (netmask.isUnspecified()) return false; // Class is D or E
+    return maskedAddrAreEqual(*this, toCmp, netmask);
+}
+
+
+bool IPv4Address::prefixMatches(const IPv4Address& other, int length) const
+{
+    if (length<1)
+        return true;
+    if (length > 31)
+        return addr==other.addr;
+
+    uint32 mask = _makeNetmask(length);
+    return (addr & mask) == (other.addr & mask);
+}
+
+int IPv4Address::getNumMatchingPrefixBits(const IPv4Address& to_cmp) const
+{
+    uint32 addr2 = to_cmp.getInt();
+
+    uint32 res = addr ^ addr2;
+    // If the bits are equal, there is a 0, so counting
+    // the zeros from the left
+    for (int i = 31; i >= 0; i--) {
+        if (res & (1 << i)) {
+            // 1, means not equal, so stop
+            return 31 - i;
+        }
+    }
+    return 32;
+}
+
+int IPv4Address::getNetmaskLength() const
+{
+    for (int i=0; i<32; i++)
+        if (addr & (1 << i))
+            return 32-i;
+    return 0;
+}
+
+void IPv4Address::_checkNetmaskLength(int length)
+{
+    if (length < 0 || length > 32)
+        throw cRuntimeError("IPv4Address: wrong netmask length %d (not in 0..32)", length);
+}
+
+bool IPv4Address::maskedAddrAreEqual(const IPv4Address& addr1,
+                                   const IPv4Address& addr2,
+                                   const IPv4Address& netmask)
+{
+    // return addr1.doAnd(netmask).equals(addr2.doAnd(netmask));
+    // Looks weird, but is the same and is faster
+    return !(bool)((addr1.addr ^ addr2.addr) & netmask.addr);
+}
+
+bool IPv4Address::isWellFormed(const char *text)
+{
+    unsigned char dummy[4];
+    return parseIPAddress(text, dummy);
+}
+
+
+IPv4Address IPv4Address::makeBroadcastAddress(IPv4Address netmask) const
+{
+   IPv4Address br(getInt() | ~(netmask.getInt()));
+   return br;
+}
+
diff --git a/src/inet/networklayer/spring/standalone/IPv4Address.h b/src/inet/networklayer/spring/standalone/IPv4Address.h
new file mode 100644
index 000000000..aa127cbd3
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/IPv4Address.h
@@ -0,0 +1,373 @@
+//
+// Copyright (C) 2001  Vincent Oberle (vincent@oberle.com)
+// Institute of Telematics, University of Karlsruhe, Germany.
+// University Comillas, Madrid, Spain.
+// Copyright (C) 2004 Andras Varga
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public
+// License as published by the Free Software Foundation; either
+// version 2.1 of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public
+// License along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+//
+// Author: Vincent Oberle, Jan-March 2001
+// Cleanup and rewrite: Andras Varga, 2004
+//
+
+#ifndef __INET_IPADDRESS_H
+#define __INET_IPADDRESS_H
+
+#include <cstdint>
+#include <iostream>
+#include <string>
+
+#ifndef int8
+#define int8     int8_t
+#endif
+
+#ifndef int16
+#define int16    int16_t
+#endif
+
+#ifndef int32
+#define int32    int32_t
+#endif
+
+#ifndef int64
+#define int64    int64_t
+#endif
+
+#ifndef uint8
+#define uint8    uint8_t
+#endif
+
+#ifndef uint16
+#define uint16   uint16_t
+#endif
+
+#ifndef uint32
+#define uint32   uint32_t
+#endif
+
+#ifndef uint64
+#define uint64   uint64_t
+#endif
+
+
+
+/**
+ * TCP/UDP port numbers
+ */
+const short PORT_UNDEF = 0;
+const short PORT_MAX = 0x7fff;
+
+/**
+ * IPv4 address.
+ */
+class IPv4Address
+{
+  protected:
+    // Address is encoded in a single uint32
+    uint32 addr;
+
+  protected:
+    // Parses IPv4 address into the given bytes, and returns true if syntax was OK.
+    static bool parseIPAddress(const char *text, unsigned char tobytes[]);
+    // Throws error if length is outside 0..32
+    static void _checkNetmaskLength(int length);
+    // Returns a netmask with the given length (Implementation note: MSVC refuses to shift by 32 bits!)
+    static uint32 _makeNetmask(int length) {return length>=32 ? 0xffffffffu : ~(0xffffffffu >> length);}
+
+  public:
+    /**
+     * IPv4 address category
+     *
+     * RFC 5735               Special Use IPv4 Addresses           January 2010
+     * 4.  Summary Table
+     * Address Block       Present Use                Reference
+     * ------------------------------------------------------------------
+     * 0.0.0.0/8           "This" Network             RFC 1122, Section 3.2.1.3
+     * 10.0.0.0/8          Private-Use Networks       RFC 1918
+     * 127.0.0.0/8         Loopback                   RFC 1122, Section 3.2.1.3
+     * 169.254.0.0/16      Link Local                 RFC 3927
+     * 172.16.0.0/12       Private-Use Networks       RFC 1918
+     * 192.0.0.0/24        IETF Protocol Assignments  RFC 5736
+     * 192.0.2.0/24        TEST-NET-1                 RFC 5737
+     * 192.88.99.0/24      6to4 Relay Anycast         RFC 3068
+     * 192.168.0.0/16      Private-Use Networks       RFC 1918
+     * 198.18.0.0/15       Network Interconnect
+     *                     Device Benchmark Testing   RFC 2544
+     * 198.51.100.0/24     TEST-NET-2                 RFC 5737
+     * 203.0.113.0/24      TEST-NET-3                 RFC 5737
+     * 224.0.0.0/4         Multicast                  RFC 3171
+     * 240.0.0.0/4         Reserved for Future Use    RFC 1112, Section 4
+     * 255.255.255.255/32  Limited Broadcast          RFC 919, Section 7; RFC 922, Section 7
+     */
+    enum AddressCategory
+    {
+        UNSPECIFIED,        // 0.0.0.0
+        THIS_NETWORK,       // 0.0.0.0/8
+        LOOPBACK,           // 127.0.0.0/8
+        MULTICAST,          // 224.0.0.0/4
+        BROADCAST,          // 255.255.255.255/32
+        IETF,               // 192.0.0.0/24
+        TEST_NET,           // 192.0.2.0/24, 198.51.100.0/24, 203.0.113.0/24
+        IPv6_TO_IPv4_RELAY, // 192.88.99.0/24
+        BENCHMARK,          // 198.18.0.0/15
+        RESERVED,           // 240.0.0.0/4
+        LINKLOCAL,          // 169.254.0.0/16
+        PRIVATE_NETWORK,    // 10.0.0.0/8, 172.16.0.0/12, 192.168.0.0/16
+        GLOBAL
+    };
+
+    /** @name Predefined addresses */
+    //@{
+    static const IPv4Address UNSPECIFIED_ADDRESS; ///< 0.0.0.0
+    static const IPv4Address LOOPBACK_ADDRESS;    ///< 127.0.0.1
+    static const IPv4Address LOOPBACK_NETMASK;    ///< 255.0.0.0
+    static const IPv4Address ALLONES_ADDRESS;     ///< 255.255.255.255
+
+    static const IPv4Address ALL_HOSTS_MCAST;          ///< 224.0.0.1 All hosts on a subnet
+    static const IPv4Address ALL_ROUTERS_MCAST;        ///< 224.0.0.2 All routers on a subnet
+    static const IPv4Address ALL_DVMRP_ROUTERS_MCAST;  ///< 224.0.0.4 All DVMRP routers
+    static const IPv4Address ALL_OSPF_ROUTERS_MCAST;   ///< 224.0.0.5 All OSPF routers (DR Others)
+    static const IPv4Address ALL_OSPF_DESIGNATED_ROUTERS_MCAST;  ///< 224.0.0.6 All OSPF Designated Routers
+    static const IPv4Address ALL_IGMPV3_ROUTERS_MCAST;  ///< 224.0.0.22 All IGMPv3 routers
+    static const IPv4Address LL_MANET_ROUTERS;  ///< 224.0.0.109 Manet all designated routers
+    static const IPv4Address ALL_RIP_ROUTERS_MCAST;

+    //@}
+
+    /** name Constructors, destructor */
+    //@{
+
+    /**
+     * Default constructor, initializes to 0.0.0.0.
+     */
+    IPv4Address() {addr = 0;}
+
+    /**
+     * IPv4 address as int
+     */
+    explicit IPv4Address(uint32 ip) {addr = ip;}
+
+    /**
+     * IPv4 address bytes: "i0.i1.i2.i3" format
+     */
+    IPv4Address(int i0, int i1, int i2, int i3) {set(i0, i1, i2, i3);}
+
+    /**
+     * IPv4 address given as text: "192.66.86.1"
+     */
+    explicit IPv4Address(const char *text) {set(text);}
+
+    /**
+     * Copy constructor
+     */
+    IPv4Address(const IPv4Address& obj) { addr = obj.addr; }
+
+    ~IPv4Address() {}
+    //@}
+
+    /** name Setting the address */
+    //@{
+    /**
+     * IPv4 address as int
+     */
+    void set(uint32 ip) {addr = ip;}
+
+    /**
+     * IPv4 address bytes: "i0.i1.i2.i3" format
+     */
+    void set(int i0, int i1, int i2, int i3);
+
+    /**
+     * IPv4 address given as text: "192.66.86.1"
+     */
+    void set(const char *t);
+    //@}
+
+    /**
+     * Assignment
+     */
+    IPv4Address& operator=(const IPv4Address& obj) {addr = obj.addr; return *this;}
+
+    /**
+     * True if all four address bytes are zero. The null value is customarily
+     * used to represent a missing, unspecified or invalid address in the
+     * simulation models.
+     */
+    bool isUnspecified() const {return addr==0;}
+
+    /**
+     * Returns true if the two addresses are equal
+     */
+    bool equals(const IPv4Address& toCmp) const {return addr == toCmp.addr;}
+
+    /**
+     * Returns binary AND of the two addresses
+     */
+    IPv4Address doAnd(const IPv4Address& ip) const {return IPv4Address(addr & ip.addr);}
+
+    /**
+     * Returns the string representation of the address (e.g. "152.66.86.92")
+     * @param printUnspec: show 0.0.0.0 as "<unspec>" if true
+     */
+    std::string str(bool printUnspec = true) const;
+
+    /**
+     * Returns the address as an int.
+     */
+    uint32 getInt() const {return addr;}
+
+    /**
+     * Returns the corresponding part of the address specified by the index
+     * ("[0].[1].[2].[3]")
+     */
+    int getDByte(int i) const {return (addr >> (3-i)*8) & 0xFF;}
+
+    /**
+     * Returns the network class of the address: char 'A', 'B', 'C', 'D', 'E',
+     * or '?' (returned when the address begins with at least five 1 bits.)
+     */
+    char getIPClass() const;
+
+    /**
+     * Get the IPv4 address category.
+     */
+    AddressCategory getAddressCategory() const;
+
+    /**
+     * Returns true if this address is the limited broadcast address,
+     * i.e. 255.255.255.255.
+     */
+    bool isLimitedBroadcastAddress() const {return addr == 0xFFFFFFFF; }
+
+    /**
+     * Returns true if this address is in the multicast address range,
+     * 224.0.0.0 thru 239.255.255.255, that is, it's a class D address.
+     */
+    bool isMulticast() const {return (addr & 0xF0000000)==0xE0000000;}
+
+    /**
+     * Returns true if this address is unicast address.
+     */
+    bool isUnicast() const { return !isMulticast() && !isLimitedBroadcastAddress(); }
+
+    /**
+     * Returns true if this address is in the range 224.0.0.0 to 224.0.0.255.
+     * These addresses are reserved for local purposes meaning, that routers should
+     * not forward these datagrams since the applications that use these addresses
+     * do not need the datagrams to go further than one hop.
+     */
+     bool isLinkLocalMulticast() const {return (addr & 0xFFFFFF00) == 0xE0000000;}
+
+    /**
+     * Returns an address with the network part of the address (the bits
+     * of the hosts part are to 0). For D and E class addresses,
+     * it returns a null address.
+     */
+    IPv4Address getNetwork() const;
+
+    /**
+     * Returns an address with the network mask corresponding to the
+     * address class. For D and E class addresses, it returns a null address.
+     */
+    IPv4Address getNetworkMask() const;
+
+    /**
+     * Indicates if the address is from the same network
+     */
+    bool isNetwork(const IPv4Address& toCmp) const;
+
+    /**
+     * Compares the first numbits bits of the two addresses.
+     */
+    bool prefixMatches(const IPv4Address& to_cmp, int numbits) const;
+
+    /**
+     * Indicates how many bits from the to_cmp address, starting counting
+     * from the left, matches the address.
+     * E.g. if the address is 130.206.72.237, and to_cmp 130.206.72.0,
+     * 24 will be returned.
+     *
+     * Typical usage for comparing IPv4 prefixes.
+     */
+    int getNumMatchingPrefixBits(const IPv4Address& to_cmp) const;
+
+    /**
+     * Counts 1 bits in a netmask. E.g. for 255.255.254.0, it will return 23.
+     */
+    int getNetmaskLength() const;
+
+    /**
+     * Returns true if the address is a valid netmask, i.e. ones are contiguous
+     * and shifted fully to the left in the binary representation.
+     */
+    bool isValidNetmask() const {return addr == _makeNetmask(getNetmaskLength());}
+
+    /**
+     * Test if the masked addresses (ie the mask is applied to addr1 and
+     * addr2) are equal.
+     */
+    static bool maskedAddrAreEqual(const IPv4Address& addr1,
+                                   const IPv4Address& addr2,
+                                   const IPv4Address& netmask);
+
+    /**
+     * Returns the broadcast address for the given netmask
+     */
+    IPv4Address makeBroadcastAddress(IPv4Address netmask) const;
+
+    /**
+     * Returns equals(addr).
+     */
+    bool operator==(const IPv4Address& addr1) const {return equals(addr1);}
+
+    /**
+     * Returns !equals(addr).
+     */
+    bool operator!=(const IPv4Address& addr1) const {return !equals(addr1);}
+
+    /**
+     * Compares two IPv4 addresses.
+     */
+    bool operator<(const IPv4Address& addr1) const {return getInt() < addr1.getInt();}
+    bool operator<=(const IPv4Address& addr1) const {return getInt() <= addr1.getInt();}
+    bool operator>(const IPv4Address& addr1) const {return getInt() > addr1.getInt();}
+    bool operator>=(const IPv4Address& addr1) const {return getInt() >= addr1.getInt();}
+
+    /**
+     * Returns true if the format of the string corresponds to an IPv4 address
+     * with the dotted notation ("192.66.86.1"), and false otherwise.
+     *
+     * This function can be used to verify an IPv4 address string before assigning
+     * it to an IPv4Address object (both its ctor and set() function raises an
+     * error if the string has invalid format.)
+     */
+    static bool isWellFormed(const char *text);
+
+    /**
+     * Creates and returns a netmask with the given length. For example,
+     * for length=23 it will return 255.255.254.0.
+     */
+    static IPv4Address makeNetmask(int length) {_checkNetmaskLength(length); return IPv4Address(_makeNetmask(length));}
+};
+
+inline std::ostream& operator<<(std::ostream& os, const IPv4Address& ip)
+{
+    return os << ip.str();
+}
+
+
+#endif
+
+
diff --git a/src/inet/networklayer/spring/standalone/android/AndroidManifest.xml b/src/inet/networklayer/spring/standalone/android/AndroidManifest.xml
new file mode 100644
index 000000000..5e5230258
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/android/AndroidManifest.xml
@@ -0,0 +1,77 @@
+<?xml version="1.0"?>
+<manifest package="me.carpa.streete" xmlns:android="http://schemas.android.com/apk/res/android" android:versionName="1.1.15" android:versionCode="15" android:installLocation="auto">
+    <application android:hardwareAccelerated="true" android:name="org.qtproject.qt5.android.bindings.QtApplication" android:label="STREETE Demo" android:icon="@drawable/icon">
+        <activity android:configChanges="orientation|uiMode|screenLayout|screenSize|smallestScreenSize|layoutDirection|locale|fontScale|keyboard|keyboardHidden|navigation" android:name="org.qtproject.qt5.android.bindings.QtActivity" android:label="STREETE Demo" android:screenOrientation="unspecified" android:launchMode="singleTop">
+            <intent-filter>
+                <action android:name="android.intent.action.MAIN"/>
+                <category android:name="android.intent.category.LAUNCHER"/>
+            </intent-filter>
+
+            <!-- Application arguments -->
+            <!-- meta-data android:name="android.app.arguments" android:value="arg1 arg2 arg3"/ -->
+            <!-- Application arguments -->
+
+            <meta-data android:name="android.app.lib_name" android:value="-- %%INSERT_APP_LIB_NAME%% --"/>
+            <meta-data android:name="android.app.qt_sources_resource_id" android:resource="@array/qt_sources"/>
+            <meta-data android:name="android.app.repository" android:value="default"/>
+            <meta-data android:name="android.app.qt_libs_resource_id" android:resource="@array/qt_libs"/>
+            <meta-data android:name="android.app.bundled_libs_resource_id" android:resource="@array/bundled_libs"/>
+            <!-- Deploy Qt libs as part of package -->
+            <meta-data android:name="android.app.bundle_local_qt_libs" android:value="-- %%BUNDLE_LOCAL_QT_LIBS%% --"/>
+            <meta-data android:name="android.app.bundled_in_lib_resource_id" android:resource="@array/bundled_in_lib"/>
+            <meta-data android:name="android.app.bundled_in_assets_resource_id" android:resource="@array/bundled_in_assets"/>
+            <!-- Run with local libs -->
+            <meta-data android:name="android.app.use_local_qt_libs" android:value="-- %%USE_LOCAL_QT_LIBS%% --"/>
+            <meta-data android:name="android.app.libs_prefix" android:value="/data/local/tmp/qt/"/>
+            <meta-data android:name="android.app.load_local_libs" android:value="-- %%INSERT_LOCAL_LIBS%% --"/>
+            <meta-data android:name="android.app.load_local_jars" android:value="-- %%INSERT_LOCAL_JARS%% --"/>
+            <meta-data android:name="android.app.static_init_classes" android:value="-- %%INSERT_INIT_CLASSES%% --"/>
+            <!--  Messages maps -->
+            <meta-data android:value="@string/ministro_not_found_msg" android:name="android.app.ministro_not_found_msg"/>
+            <meta-data android:value="@string/ministro_needed_msg" android:name="android.app.ministro_needed_msg"/>
+            <meta-data android:value="@string/fatal_error_msg" android:name="android.app.fatal_error_msg"/>
+            <!--  Messages maps -->
+
+            <!-- Splash screen -->
+            <!-- meta-data android:name="android.app.splash_screen_drawable" android:resource="@drawable/logo"/ -->
+            <!-- meta-data android:name="android.app.splash_screen_sticky" android:value="true"/ -->
+            <!-- Splash screen -->
+
+            <!-- Background running -->
+            <!-- Warning: changing this value to true may cause unexpected crashes if the
+                          application still try to draw after
+                          "applicationStateChanged(Qt::ApplicationSuspended)"
+                          signal is sent! -->
+            <meta-data android:name="android.app.background_running" android:value="false"/>
+            <!-- Background running -->
+
+            <!-- auto screen scale factor -->
+            <meta-data android:name="android.app.auto_screen_scale_factor" android:value="false"/>
+            <!-- auto screen scale factor -->
+
+            <!-- extract android style -->
+            <!-- available android:values :
+                * full - useful QWidget & Quick Controls 1 apps
+                * minimal - useful for Quick Controls 2 apps, it is much faster than "full"
+                * none - useful for apps that don't use any of the above Qt modules
+                -->
+            <meta-data android:name="android.app.extract_android_style" android:value="full"/>
+            <!-- extract android style -->
+    </activity>
+
+    <!-- For adding service(s) please check: https://wiki.qt.io/AndroidServices -->
+
+    </application>
+
+    <uses-sdk android:minSdkVersion="16" android:targetSdkVersion="16"/>
+    <supports-screens android:largeScreens="true" android:normalScreens="true" android:anyDensity="true" android:smallScreens="true"/>
+
+    <!-- The following comment will be replaced upon deployment with default permissions based on the dependencies of the application.
+         Remove the comment if you do not require these default permissions. -->
+
+
+    <!-- The following comment will be replaced upon deployment with default features based on the dependencies of the application.
+         Remove the comment if you do not require these default features. -->
+    <!-- %%INSERT_FEATURES -->
+
+</manifest>
diff --git a/src/inet/networklayer/spring/standalone/cexception.cc b/src/inet/networklayer/spring/standalone/cexception.cc
new file mode 100644
index 000000000..723409b0e
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/cexception.cc
@@ -0,0 +1,60 @@
+//=========================================================================
+//  CEXCEPTION.CC - part of
+//
+//                  OMNeT++/OMNEST
+//           Discrete System Simulation in C++
+//
+//   Exception classes
+//
+//  Author: Andras Varga
+//=========================================================================
+
+/*--------------------------------------------------------------*
+  Copyright (C) 1992-2008 Andras Varga
+  Copyright (C) 2006-2008 OpenSim Ltd.
+
+  This file is distributed WITHOUT ANY WARRANTY. See the file
+  `license' for details on this and other legal matters.
+*--------------------------------------------------------------*/
+
+#include <stdio.h>
+#include <string.h>
+#include <stdlib.h>  // for exit()
+#include <stdarg.h>  // for va_list
+#include <signal.h>  // raise()
+#include "cexception.h"
+
+
+#define BUFLEN 1024
+static char buffer[BUFLEN];
+static char buffer2[BUFLEN];
+
+#define LL  INT64_PRINTF_FORMAT
+
+
+cRuntimeError::cRuntimeError(const char *msgformat...)
+{
+    va_list va;
+    va_start(va, msgformat);
+    //init(NULL, eCUSTOM, msgformat, va);  
+    // prefix message with "where" object conditionally, as "(%s)%s:"
+    //  - if object is the module itself: skip
+    //  - if object is local in module: use getFullName()
+    //  - if object is somewhere else: use getFullPath()
+    buffer[0] = '\0';
+    //cSimulation *sim = cSimulation::getActiveSimulation();
+    //cComponent *context = sim ? sim->getContext() : NULL;
+    //if (where && where!=context)
+    //{
+    //    // try: if context's fullpath is same as module fullpath + object fullname, no need to print path
+    //    sprintf(buffer2, "%s.%s", (context ? context->getFullPath().c_str() : ""), where->getFullName());
+    //    bool needpath = strcmp(buffer2,where->getFullPath().c_str())!=0;
+    //    sprintf(buffer, "(%s)%s: ", where->getClassName(), needpath ? where->getFullPath().c_str() : where->getFullName());
+    //}
+
+    vsnprintf(buffer+strlen(buffer), BUFLEN-strlen(buffer), msgformat, va);
+    buffer[BUFLEN-1] = '\0';
+    //msg = buffer;
+    va_end(va);
+}
+
diff --git a/src/inet/networklayer/spring/standalone/cexception.h b/src/inet/networklayer/spring/standalone/cexception.h
new file mode 100644
index 000000000..6af3cd8b0
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/cexception.h
@@ -0,0 +1,48 @@
+//==========================================================================
+//  CEXCEPTION.H - part of
+//                     OMNeT++/OMNEST
+//            Discrete System Simulation in C++
+//
+//
+//  Exception class
+//
+//==========================================================================
+
+/*--------------------------------------------------------------*
+  Copyright (C) 1992-2008 Andras Varga
+  Copyright (C) 2006-2008 OpenSim Ltd.
+
+  This file is distributed WITHOUT ANY WARRANTY. See the file
+  `license' for details on this and other legal matters.
+*--------------------------------------------------------------*/
+
+#ifndef __CEXCEPTION_H
+#define __CEXCEPTION_H
+
+#include <stdarg.h>
+#include <exception>
+#include <stdexcept>
+
+/**
+ * Thrown when the simulation kernel or other components detect a runtime
+ * error. For example, cSimpleModule::scheduleAt() throws this exception when
+ * the specified simulation time is in the past, or the message pointer
+ * is NULL.
+ *
+ * @ingroup Internals
+ */
+class cRuntimeError : public std::exception
+{
+
+
+	public:
+		/**
+		 * To be called like printf(). The error code is set to eCUSTOM.
+		 */
+	cRuntimeError(const char *msg,...);
+
+};
+
+#endif
+
+
diff --git a/src/inet/networklayer/spring/standalone/main.cc b/src/inet/networklayer/spring/standalone/main.cc
new file mode 100644
index 000000000..48f391ab4
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/main.cc
@@ -0,0 +1,60 @@
+//
+// Created by radu on 5/2/16.
+#if STANDALONE_STREETE
+
+//#include <QtWidgets>
+//#include <QApplication>
+#include <QTime>
+//#include <QMainWindow>
+
+#include <QGuiApplication>
+#include <QQmlApplicationEngine>
+
+
+#include <stdlib.h>
+#include <QtQuick/QQuickItem>
+
+#include "qtView/graphwidget.h"
+
+
+
+void *yyalloc (size_t size )
+{
+    return (void *) malloc( size );
+}
+
+void *yyrealloc (void * ptr, size_t size )
+{
+
+    return (void *) realloc( (char *) ptr, size );
+}
+
+void yyfree (void * ptr )
+{
+    free( (char *) ptr );
+}
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/ParserSndLib/SndLibNativeParserDriver.h"
+using namespace inet::spring;
+using namespace inet::spring::utilrout;
+
+
+
+
+int
+main (int argc, char *argv[])
+{
+    qmlRegisterType<GraphWidget>("StreeteGraph", 1, 0, "StreeteGraph");
+
+    QCoreApplication::setAttribute(Qt::AA_EnableHighDpiScaling);
+
+    QGuiApplication app(argc, argv);
+    qsrand(QTime(0,0,0).secsTo(QTime::currentTime()));
+
+    QQmlApplicationEngine engine;
+    engine.load(QUrl(QLatin1String("qrc:/gallery.qml")));
+
+    return app.exec();
+}
+
+#endif
diff --git a/src/inet/networklayer/spring/standalone/qtView/graphwidget.cc b/src/inet/networklayer/spring/standalone/qtView/graphwidget.cc
new file mode 100644
index 000000000..e3aac5ef2
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/graphwidget.cc
@@ -0,0 +1,318 @@
+/****************************************************************************
+**
+** Copyright (C) 2016 The Qt Company Ltd.
+** Contact: https://www.qt.io/licensing/
+**
+** This file is part of the examples of the Qt Toolkit.
+**
+** $QT_BEGIN_LICENSE:BSD$
+** Commercial License Usage
+** Licensees holding valid commercial Qt licenses may use this file in
+** accordance with the commercial license agreement provided with the
+** Software or, alternatively, in accordance with the terms contained in
+** a written agreement between you and The Qt Company. For licensing terms
+** and conditions see https://www.qt.io/terms-conditions. For further
+** information use the contact form at https://www.qt.io/contact-us.
+**
+** BSD License Usage
+** Alternatively, you may use this file under the terms of the BSD license
+** as follows:
+**
+** "Redistribution and use in source and binary forms, with or without
+** modification, are permitted provided that the following conditions are
+** met:
+**   * Redistributions of source code must retain the above copyright
+**     notice, this list of conditions and the following disclaimer.
+**   * Redistributions in binary form must reproduce the above copyright
+**     notice, this list of conditions and the following disclaimer in
+**     the documentation and/or other materials provided with the
+**     distribution.
+**   * Neither the name of The Qt Company Ltd nor the names of its
+**     contributors may be used to endorse or promote products derived
+**     from this software without specific prior written permission.
+**
+**
+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."
+**
+** $QT_END_LICENSE$
+**
+****************************************************************************/
+
+#if STANDALONE_STREETE
+
+
+#include "graphwidget.h"
+#include <math.h>
+namespace inet {
+namespace spring {
+namespace utilrout {
+
+
+    Q_INVOKABLE void GraphWidget::setNetwork(QString networkName) {
+        const auto netDescrIt = networkDescriptions.find(networkName.toStdString());
+        if(netDescrIt!=networkDescriptions.end()){
+            networkDescr = &netDescrIt->second;
+            DirectNetGraphConstructor constructor(network, networkDescr->neighbours, networkDescr->datarate);
+            constructor.construct();
+            network.getTM().reset();
+            network.initializeShortestPaths();
+            network.getTM().generate(1000);
+            initialTm = network.getTM() ;
+            network.currentTM=initialTm*scaleFactor;
+            state = START;
+            URNetGraph::Link::weightFunction =
+                    [](const URNetGraph::Link* l)-> long double {
+                        auto link = static_cast<const Topology::Link *>(l);
+                        return link->getWeight() + l->getIndex()*0.00012207 ; //2^-13
+                    };
+
+            update();
+
+            std::cout << "Network changed : " << networkName.toStdString() << ":" <<netDescrIt->second.neighbours.size()<< std::endl;
+        }
+
+        emit graphChanged();
+        for(auto &a: networkDescriptions){
+            std::cout << " : " << a.second.neighbours[0][0]<< std::endl;
+
+        }
+
+    }
+
+
+    GraphWidget::GraphWidget()  {
+        setFlag(ItemHasContents);
+        //setFlag(ItemClipsChildrenToShape);
+        setAntialiasing(true);
+
+        setNetwork("Italian");
+
+        //double cpuTime;
+        //network.initTest(cpuTime);
+        //network.initializeShortestPaths();
+        //network.smallTM = network.getTM();
+        //network.testTurnOn(false);
+
+
+        QThread *workerThread;
+        SimulationWorker *worker;
+        workerThread = new QThread;
+        worker       = new SimulationWorker(this);
+        worker->moveToThread(workerThread);
+        //connect(workerThread, SIGNAL(started()), worker, SLOT(doWork()));
+        connect(this, SIGNAL(finished()), worker, SLOT(deleteLater()));
+        connect(this, SIGNAL(finished()), workerThread, SLOT(quit()));
+        connect(this, SIGNAL(finished()), workerThread, SLOT(deleteLater()));
+
+        connect(worker, SIGNAL(simulationFinished()), this, SIGNAL(simulationFinished()), Qt::QueuedConnection);
+        connect(this, SIGNAL(runSimulation()), worker, SLOT(doWork()), Qt::QueuedConnection);
+        connect(this, SIGNAL(simulationFinished()), this, SLOT(updateDisplay()));
+        connect(this, SIGNAL(graphChanged()), this, SIGNAL(runSimulation()));
+
+        workerThread->start();
+    };
+
+    void SimulationWorker::doWork(){
+        if(graph->doTurnOff){
+            double cpuTime;
+            graph->network.initTest(cpuTime);
+            graph->network.initializeShortestPaths();
+            graph->network.testTurnOn(graph->isLoadBalancing());
+            graph->network.testShutdown(graph->isLoadBalancing());
+        } else {
+            graph->network.resetLinks();
+        }
+
+        if(graph->isLoadBalancing()){
+            //graph->network.coolDynamicAlgorithm(!graph->doTurnOff);
+            double precision = graph->network.getNumLinks()>30?0.15:0.05;
+            if(graph->doTurnOff){
+                graph->network.karakostasFlow<false,false>( precision);
+            } else {
+                graph->network.karakostasFlow<true,false>( precision);
+            }
+        } else {
+            if(!graph->doTurnOff){
+                graph->network.initializeShortestPaths();
+                graph->network.reconstructUsedLinks<false>();
+            } else {
+                graph->network.reconstructUsedLinks<true>();
+            }
+        }
+        emit simulationFinished();
+    }
+//GraphWidget::GraphWidget(NetGraph &_network, QWidget *parent)
+//    : network(_network),
+//      timerId(0)  {
+    //    QGraphicsScene *scene = new QGraphicsScene(this);
+    //scene->setItemIndexMethod(QGraphicsScene::NoIndex);
+    //scene->setSceneRect(0, 0, 1650, 1500);
+    //setScene(scene);
+    //setCacheMode(CacheBackground);
+    //setViewportUpdateMode(BoundingRectViewportUpdate);
+    //setRenderHint(QPainter::Antialiasing);
+    //setTransformationAnchor(AnchorUnderMouse);
+    //scale(qreal(0.8), qreal(0.8));
+    //setMinimumSize(800, 800);
+    //setWindowTitle(tr("Elastic Nodes"));
+
+    //for(size_t i=0; i<network.getNumNodes(); i++){
+    //    GraphNode *node = new GraphNode(this,i) ;
+    //    scene->addItem(node);
+
+    //    nodes.push_back(node);
+    //}
+    //for(size_t i=0; i<network.getNumLinks(); i++){
+    //    GraphLink *link = new GraphLink(this,i);
+
+    //    scene->addItem(link);
+    //    link->adjust();
+
+    //    links.push_back(link);
+    //}
+//}
+/*
+void GraphWidget::setPositions() {
+
+    for(size_t i=0; i<nodes.size(); i++){
+        nodes[i]->setPos(positions[i][0], positions[i][1]);
+    }
+
+    for(size_t i=0; i<links.size(); i++){
+        links[i]->adjust();
+    }
+}
+
+void GraphWidget::itemMoved()
+{
+    if (!timerId)
+        timerId = startTimer(1000 / 25);
+}
+
+void GraphWidget::keyPressEvent(QKeyEvent *event)
+{
+    switch (event->key()) {
+    //case Qt::Key_Up:
+    //    centerNode->moveBy(0, -20);
+    //    break;
+    //case Qt::Key_Down:
+    //    centerNode->moveBy(0, 20);
+    //    break;
+    //case Qt::Key_Left:
+    //    centerNode->moveBy(-20, 0);
+    //    break;
+    //case Qt::Key_Right:
+    //    centerNode->moveBy(20, 0);
+    //    break;
+    case Qt::Key_Plus:
+        zoomIn();
+        break;
+    case Qt::Key_Minus:
+        zoomOut();
+        break;
+    default:
+        QGraphicsView::keyPressEvent(event);
+    }
+}
+
+//void GraphWidget::timerEvent(QTimerEvent *event)
+//{
+//    Q_UNUSED(event);
+//
+//    QList<Node *> nodes;
+//    foreach (QGraphicsItem *item, scene()->items()) {
+//        if (Node *node = qgraphicsitem_cast<Node *>(item))
+//            nodes << node;
+//    }
+//
+//    foreach (Node *node, nodes)
+//        node->calculateForces();
+//
+//    bool itemsMoved = false;
+//    foreach (Node *node, nodes) {
+//        if (node->advance())
+//            itemsMoved = true;
+//    }
+//
+//    if (!itemsMoved) {
+//        killTimer(timerId);
+//        timerId = 0;
+//    }
+//}
+
+#ifndef QT_NO_WHEELEVENT
+void GraphWidget::wheelEvent(QWheelEvent *event)
+{
+    scaleView(pow((double)2, -event->delta() / 240.0));
+}
+#endif
+
+void GraphWidget::drawBackground(QPainter *painter, const QRectF &rect)
+{
+    Q_UNUSED(rect);
+
+    // Shadow
+    QRectF sceneRect = this->sceneRect();
+    QRectF rightShadow(sceneRect.right(), sceneRect.top() + 5, 5, sceneRect.height());
+    QRectF bottomShadow(sceneRect.left() + 5, sceneRect.bottom(), sceneRect.width(), 5);
+    if (rightShadow.intersects(rect) || rightShadow.contains(rect))
+        painter->fillRect(rightShadow, Qt::darkGray);
+    if (bottomShadow.intersects(rect) || bottomShadow.contains(rect))
+        painter->fillRect(bottomShadow, Qt::darkGray);
+
+    // Fill
+    //QLinearGradient gradient(sceneRect.topLeft(), sceneRect.bottomRight());
+    //gradient.setColorAt(0, Qt::white);
+    //gradient.setColorAt(1, Qt::lightGray);
+    //painter->fillRect(rect.intersected(sceneRect), gradient);
+    //painter->setBrush(Qt::NoBrush);
+    painter->setBrush(Qt::white);
+    painter->drawRect(sceneRect);
+
+    // Text
+    //QRectF textRect(sceneRect.left() + 4, sceneRect.top() + 4,
+    //                sceneRect.width() - 4, sceneRect.height() - 4);
+    //QString message(tr("Click and drag the nodes around, and zoom with the mouse "
+    //                   "wheel or the '+' and '-' keys"));
+
+    //QFont font = painter->font();
+    //font.setBold(true);
+    //font.setPointSize(14);
+    //painter->setFont(font);
+    //painter->setPen(Qt::lightGray);
+    //painter->drawText(textRect.translated(2, 2), message);
+    //painter->setPen(Qt::black);
+    //painter->drawText(textRect, message);
+}
+
+void GraphWidget::scaleView(qreal scaleFactor)
+{
+    qreal factor = transform().scale(scaleFactor, scaleFactor).mapRect(QRectF(0, 0, 1, 1)).width();
+    if (factor < 0.07 || factor > 100)
+        return;
+
+    scale(scaleFactor, scaleFactor);
+}
+void GraphWidget::zoomIn()
+{
+    scaleView(qreal(1.2));
+}
+void GraphWidget::zoomOut()
+{
+    scaleView(1 / qreal(1.2));
+}
+ */
+
+
+} } } //namespace inet::spring::utilrout
+#endif
diff --git a/src/inet/networklayer/spring/standalone/qtView/graphwidget.h b/src/inet/networklayer/spring/standalone/qtView/graphwidget.h
new file mode 100644
index 000000000..e1e1853ae
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/graphwidget.h
@@ -0,0 +1,613 @@
+/****************************************************************************
+**
+** Copyright (C) 2016 The Qt Company Ltd.
+** Contact: https://www.qt.io/licensing/
+**
+** This file is part of the examples of the Qt Toolkit.
+**
+** $QT_BEGIN_LICENSE:BSD$
+** Commercial License Usage
+** Licensees holding valid commercial Qt licenses may use this file in
+** accordance with the commercial license agreement provided with the
+** Software or, alternatively, in accordance with the terms contained in
+** a written agreement between you and The Qt Company. For licensing terms
+** and conditions see https://www.qt.io/terms-conditions. For further
+** information use the contact form at https://www.qt.io/contact-us.
+**
+** BSD License Usage
+** Alternatively, you may use this file under the terms of the BSD license
+** as follows:
+**
+** "Redistribution and use in source and binary forms, with or without
+** modification, are permitted provided that the following conditions are
+** met:
+**   * Redistributions of source code must retain the above copyright
+**     notice, this list of conditions and the following disclaimer.
+**   * Redistributions in binary form must reproduce the above copyright
+**     notice, this list of conditions and the following disclaimer in
+**     the documentation and/or other materials provided with the
+**     distribution.
+**   * Neither the name of The Qt Company Ltd nor the names of its
+**     contributors may be used to endorse or promote products derived
+**     from this software without specific prior written permission.
+**
+**
+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."
+**
+** $QT_END_LICENSE$
+**
+****************************************************************************/
+
+#ifndef GRAPHWIDGET_H
+#define GRAPHWIDGET_H
+
+//#include <QGraphicsView>
+#include <QKeyEvent>
+//#include <QGraphicsItem>
+#include <QList>
+
+#include <QSGGeometryNode>
+#include <QtQuick>
+#include <QtQuick/QSGGeometryNode>
+#include <map>
+
+#include "inet/networklayer/spring/simulations/UtilizationRouting/URNetGraph.h"
+#include "inet/networklayer/spring/control/NetGraphConstructor.h"
+#include "networkDescriptions.h"
+
+static const double Pi = 3.14159265358979323846264338327950288419717;
+static double TwoPi = 2.0 * Pi;
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+
+    class GraphWidget;
+    class SimulationWorker: public QObject
+    {
+        Q_OBJECT
+    public:
+        SimulationWorker(GraphWidget * _graph):graph(_graph){};
+    public slots:
+        void doWork();
+    signals:
+        void simulationFinished();
+    private:
+        GraphWidget *graph;
+    };
+
+
+    class GraphWidget : public QQuickItem {
+        Q_OBJECT
+        Q_PROPERTY(bool doLoadBalancing READ isLoadBalancing WRITE setLoadBalancing NOTIFY doLoadBalancingChanged)
+        Q_PROPERTY(bool doTurnOff READ isTurningOff WRITE setTurnOff NOTIFY doTurnOffChanged)
+        //Q_PROPERTY(int value READ value WRITE setValue NOTIFY valueChanged)
+
+        friend class SimulationWorker;
+        static const int NODE_RADIUS = 14;
+        enum States {
+            START,
+            NODE_CLICKED,
+            NODE_SELECTED,
+            TWO_NODES_SELECTED
+        };
+        enum States state;
+    public:
+        Q_INVOKABLE void setTrafficScale(double _scaleFactor) {
+            if(scaleFactor<0){
+                return;
+            }
+            scaleFactor = _scaleFactor;
+            for (int i = 0; i < network.getNumNodes(); i++) {
+                for (int j = 0; j < network.getNumNodes(); j++) {
+                    network.currentTM=initialTm*scaleFactor;
+                }
+            }
+            emit runSimulation();
+        }
+
+        Q_INVOKABLE void setNetwork(QString networkName) ;
+
+        Q_INVOKABLE void setTraffic(double value) {
+            if(state == TWO_NODES_SELECTED){
+                initialTm.getAsVector()[shownNode][shownDstNode] = value;
+            } else if(state == NODE_SELECTED){
+                initialTm.getAsVector()[shownNode].assign(
+                        network.getNumNodes(),
+                        0.85 * network.getNode(shownNode)->getNumOutLinks()*value/network.getNumNodes()
+                );
+                initialTm.getAsVector()[shownNode][shownNode] = 0;
+            }
+            setTrafficScale(scaleFactor);
+        }
+
+        Q_INVOKABLE int getGraphWidth() {
+            int width = 1;
+            for (int i = 0; i < network.getNumNodes(); i++) {
+                width = std::max(networkDescr->positions[i][0], width);
+            }
+            return width;
+        }
+
+        Q_INVOKABLE double getDatarate() {
+            return networkDescr->datarate;
+        }
+        Q_INVOKABLE int getGraphHeight() {
+            int height = 1;
+            for (int i = 0; i < network.getNumNodes(); i++) {
+                height = std::max(networkDescr->positions[i][1], height);
+            }
+            return height;
+        }
+
+        bool isLoadBalancing() const {
+            return doLoadBalancing;
+        }
+        void setLoadBalancing(bool _doLoadBalancing) {
+            if(doLoadBalancing != _doLoadBalancing){
+                doLoadBalancing = _doLoadBalancing;
+                emit doLoadBalancingChanged();
+                emit runSimulation();
+            }
+        }
+
+
+        bool isTurningOff() const {
+            return doTurnOff;
+        }
+        void setTurnOff(bool _doTurnOff) {
+            if(doTurnOff != _doTurnOff){
+                doTurnOff = _doTurnOff;
+                emit doTurnOffChanged();
+                emit runSimulation();
+            }
+        }
+
+        Q_INVOKABLE void coordinatesClicked(double x, double y) {
+            x = std::max<double>(0, std::min<double>(x,1000000000));
+            y = std::max<double>(0, std::min<double>(y,1000000000));
+
+            int bestNode = -1;
+            double minDistance = 4*NODE_RADIUS*NODE_RADIUS;
+            for (int i = 0; i < network.getNumNodes(); i++) {
+                double distance = pow(x-networkDescr->positions[i][0], 2) + pow(y-networkDescr->positions[i][1], 2);
+                if (distance < minDistance ){
+                    bestNode = i;
+                    minDistance = distance;
+                }
+            }
+
+
+            switch(state){
+                case START:
+                    if(bestNode!=-1){
+                        state = NODE_SELECTED;
+                        shownNode = bestNode;
+                    }
+                    break;
+                case NODE_SELECTED:
+                case TWO_NODES_SELECTED:
+                    if(bestNode == -1){ state = START;}
+                    else if(bestNode == shownNode) {
+                        state = START;
+                    }
+                    else {
+                        state = TWO_NODES_SELECTED;
+                        shownDstNode = bestNode;
+                    }
+                    break;
+            }
+
+            updateDisplay();
+
+        }
+
+    public slots:
+        void updateDisplay(){
+            switch(state){
+                case START:
+                    emit nodeReleased();
+                case NODE_CLICKED:
+                    network.showPaths(-1,-1,!isLoadBalancing());
+                    break;
+                case NODE_SELECTED:
+                    network.showPaths(shownNode,-1, !isLoadBalancing());
+                    emit nodeSelected(networkDescr->positions[shownNode][0], networkDescr->positions[shownNode][1]);
+                    break;
+                case TWO_NODES_SELECTED:
+                    network.showPaths(shownNode, shownDstNode, !isLoadBalancing());
+                    emit nodeSelected(networkDescr->positions[shownNode][0], networkDescr->positions[shownNode][1]);
+                    break;
+            }
+            update();
+        };
+
+    signals:
+        void runSimulation();
+        void simulationFinished();
+        void nodeSelected(double nodeX, double nodeY);
+        void nodeReleased();
+        void finished();
+        void doLoadBalancingChanged();
+        void doTurnOffChanged();
+        void graphChanged();
+
+
+    public:
+        GraphWidget() ;
+
+        virtual QSGNode *updatePaintNode(QSGNode *oldNode, UpdatePaintNodeData *) override {
+            int nodeVertices=28;
+            int linkVertices=10;
+            bool rebuildSceneGraph = false;
+
+            if(!oldNode) {
+                rootNode = new QSGOpacityNode;
+                rebuildSceneGraph = true;
+            }
+            if(true){
+                delete  rootNode;
+                rootNode = new QSGOpacityNode;
+                rebuildSceneGraph = true;
+            }
+            if(rebuildSceneGraph){
+                rootNode->removeAllChildNodes();
+                nodes.clear();
+                links.clear();
+                arrows.clear();
+                for(auto text : texts){
+                    delete text;
+                }
+                texts.clear();
+                for(size_t i=0; i<network.getNumNodes(); i++){
+                    nodes.push_back(new QSGGeometryNode);
+                    nodes[i]->setFlag(QSGNode::OwnedByParent);
+                    //nodes[i]->setColor(Qt::black);
+
+                    QSGGeometry *geometry = new QSGGeometry(QSGGeometry::defaultAttributes_Point2D(), nodeVertices);
+                    geometry->setLineWidth(1);
+                    geometry->setDrawingMode(GL_TRIANGLE_FAN);
+                    nodes[i]->setGeometry(geometry);
+                    nodes[i]->setFlag(QSGNode::OwnsGeometry);
+
+                    QSGFlatColorMaterial *material = new QSGFlatColorMaterial;
+                    material->setColor(Qt::black);
+                    nodes[i]->setMaterial(material);
+                    nodes[i]->setFlag(QSGNode::OwnsMaterial);
+
+                    rootNode->appendChildNode(nodes[i]);
+
+                }
+
+
+                QQmlEngine* e=new QQmlEngine();
+                QQmlComponent* c=new QQmlComponent(e,"qrc:/text.qml");
+
+                for(size_t i=0; i<network.getNumLinks(); i++){
+                    links.push_back(new QSGGeometryNode);
+                    links[i]->setFlag(QSGNode::OwnedByParent);
+                    //nodes[i]->setColor(Qt::black);
+
+                    QSGGeometry *geometry = new QSGGeometry(QSGGeometry::defaultAttributes_Point2D(), linkVertices);
+                    geometry->setDrawingMode(GL_LINE_STRIP);
+                    geometry->setLineWidth(3);
+                    geometry->setIndexDataPattern(QSGGeometry::StaticPattern);
+                    links[i]->setGeometry(geometry);
+                    links[i]->setFlag(QSGNode::OwnsGeometry);
+                    QSGFlatColorMaterial *material = new QSGFlatColorMaterial;
+                    material->setColor(Qt::black);
+                    links[i]->setMaterial(material);
+                    links[i]->setFlag(QSGNode::OwnsMaterial);
+
+
+                    arrows.push_back(new QSGGeometryNode);
+                    arrows[i]->setFlag(QSGNode::OwnedByParent);
+                    QSGGeometry *geometryArrow = new QSGGeometry(QSGGeometry::defaultAttributes_Point2D(), 3);
+                    geometryArrow->setLineWidth(1);
+                    geometryArrow->setDrawingMode(GL_TRIANGLES);
+                    geometryArrow->setIndexDataPattern(QSGGeometry::StaticPattern);
+                    arrows[i]->setGeometry(geometryArrow);
+                    arrows[i]->setFlag(QSGNode::OwnsGeometry);
+                    QSGFlatColorMaterial *materialArrow = new QSGFlatColorMaterial;
+                    materialArrow->setColor(Qt::black);
+                    arrows[i]->setMaterial(materialArrow);
+                    arrows[i]->setFlag(QSGNode::OwnsMaterial);
+
+                    links[i]->appendChildNode(arrows[i]);
+
+                    texts.push_back(qobject_cast<QQuickItem*>(c->create()));
+                    texts[i]->setProperty("text","Hello!");
+                    texts[i]->setVisible(true);
+
+                    rootNode->appendChildNode(links[i]);
+                    texts[i]->setParentItem(this);
+
+                }
+            }
+            for(size_t i=0; i<network.getNumNodes(); i++){
+                double x = networkDescr->positions[i][0] ;//* boundingRect().width();
+                double y = networkDescr->positions[i][1] ;//* boundingRect().height();
+
+                QColor color(Qt::black);
+                double radius = NODE_RADIUS;
+                if(shownNode==i ){
+                    switch(state){
+                        case TWO_NODES_SELECTED:
+                        case NODE_SELECTED: color = Qt::red;
+                        case NODE_CLICKED: radius *= 2;
+                        default: break;
+                    }
+                }
+                if(shownDstNode==i && state ==TWO_NODES_SELECTED){
+                    radius *= 2;
+                }
+
+                static_cast<QSGFlatColorMaterial *>(nodes[i]->material())->setColor(color);
+                nodes[i]->geometry()->vertexDataAsPoint2D()[0].set(x,y);
+                for( int j=0; j<nodeVertices-1; j++){
+                    nodes[i]->geometry()->vertexDataAsPoint2D()[j+1].set(
+                            x + cos(j*TwoPi/(nodeVertices-2) ) * radius,
+                            y + sin(j*TwoPi/(nodeVertices-2) ) * radius);
+
+                }
+
+                nodes[i]->markDirty(QSGNode::DirtyGeometry | QSGNode::DirtyMaterial);
+            }
+
+
+
+            //posutils.clear();
+            for(size_t i=0; i<network.getNumLinks(); i++){
+                auto link = static_cast<URNetGraph::Link*>(network.getLink(i));
+                int sidx = static_cast<URNetGraph::Node*>(network.getLink(i)->getSrcNode())->getIndex();
+                int didx = static_cast<URNetGraph::Node*>(network.getLink(i)->getDestNode())->getIndex();
+
+                double x1 = networkDescr->positions[sidx][0] ;//* boundingRect().width()/1650;
+                double y1 = networkDescr->positions[sidx][1] ;//* boundingRect().height()/1500;
+                double x2 = networkDescr->positions[didx][0] ;//* boundingRect().width()/1650;
+                double y2 = networkDescr->positions[didx][1] ;//* boundingRect().height()/1500;
+
+                QPointF sourcePoint( x1, y1);
+                QPointF destPoint ( x2, y2);
+
+                QLineF line(sourcePoint, destPoint);
+                qreal length = line.length();
+                QPointF edgeOffset((line.dx() * NODE_RADIUS) / length, (line.dy() * NODE_RADIUS) / length);
+
+                int sScale = (state!=START && sidx==shownNode || state==TWO_NODES_SELECTED && sidx==shownDstNode)?2:1;
+                int dScale = (state!=START && didx==shownNode || state==TWO_NODES_SELECTED && didx==shownDstNode)?2:1;
+                sourcePoint = line.p1() + edgeOffset * sScale;
+                destPoint = line.p2() - edgeOffset * dScale;
+                line = QLineF(sourcePoint, destPoint);
+
+                //if (qFuzzyCompare(line.length(), qreal(0.)))
+                //    continue;
+
+                double angle = ::acos(line.dx() / line.length());
+                if (line.dy() >= 0)
+                    angle = TwoPi - angle;
+                //bezier control point
+                QPointF controlPoint = QPointF((sourcePoint.x() + destPoint.x())/2,
+                                               (sourcePoint.y() + destPoint.y())/2 )
+                                       + QPointF(sin(angle) * 8,
+                                                 cos(angle) * 8);
+                QPointF srcPnt = sourcePoint + QPointF(sin(angle),
+                                                       cos(angle));
+                QPointF dstPnt = destPoint + QPointF(sin(angle),
+                                                     cos(angle));
+
+        //choosing the color depending on the utilization
+                typedef struct {
+                    double r,g,b;
+                } COLOUR;
+                auto GetColour = [](double v,double vmin,double vmax)
+                {
+                    COLOUR c = {1.0,1.0,1.0}; // white
+                    double dv;
+
+                    if (v < vmin)
+                        v = vmin;
+                    if (v > vmax)
+                        v = vmax;
+                    dv = vmax - vmin;
+
+                    if (v < (vmin + 0.25 * dv)) {
+                        c.r = 0;
+                        c.g = 4 * (v - vmin) / dv;
+                    } else if (v < (vmin + 0.5 * dv)) {
+                        c.r = 0;
+                        c.b = 1 + 4 * (vmin + 0.25 * dv - v) / dv;
+                    } else if (v < (vmin + 0.75 * dv)) {
+                        c.r = 4 * (v - vmin - 0.5 * dv) / dv;
+                        c.b = 0;
+                    } else {
+                        c.g = 1 + 4 * (vmin + 0.75 * dv - v) / dv;
+                        c.b = 0;
+                    }
+
+                    return(c);
+                };
+
+                std::vector<QColor> colorByUtilization;
+                int nbColors = 20; //must be >1
+                for(int j=0; j<nbColors; j++){
+                    COLOUR c= GetColour(((double)j)/(nbColors-1),0,1);
+                    colorByUtilization.emplace_back((int) (255 * c.r), (int) (255 * c.g), (int) (255 * c.b));
+                }
+
+                QColor color;
+                Qt::PenStyle penStyle;
+                qreal penWidth;
+
+
+                // Draw the line itself
+                QPainterPath path;
+                path.moveTo(srcPnt);
+                path.quadTo(controlPoint, dstPnt);
+
+                QSGGeometry *linegeometry ;
+                //setting the style depending on the utilization
+                if(link->getUtilization() == 0){
+                    linegeometry = new QSGGeometry(QSGGeometry::defaultAttributes_Point2D(), linkVertices);
+                    linegeometry->setDrawingMode(GL_LINES);
+                    for(int j=0; j<linkVertices; j++){
+                        QPointF p = path.pointAtPercent(((double)j)/(linkVertices-1));
+                        linegeometry->vertexDataAsPoint2D()[j].set(p.x(),p.y());
+                    }
+                    color = Qt::gray;
+                    //penWidth =1;
+                } else {
+                    //linegeometry->setDrawingMode(GL_LINE_STRIP);
+                    linegeometry = new QSGGeometry(QSGGeometry::defaultAttributes_Point2D(), 2*linkVertices-2);
+                    linegeometry->setDrawingMode(GL_LINES);
+                    for(int j=0; j<linkVertices-1; j++){
+                        QPointF src = path.pointAtPercent(((double)j)/(linkVertices-1));
+                        QPointF dst = path.pointAtPercent(((double)j+1)/(linkVertices-1));
+                        linegeometry->vertexDataAsPoint2D()[2*j].set(src.x(),src.y());
+                        linegeometry->vertexDataAsPoint2D()[2*j+1].set(dst.x(),dst.y());
+                    }
+                    color = colorByUtilization[trunc(std::min<double>(link->getUtilization(),1) * (nbColors-1))];
+                    //penWidth =2;
+                }
+                linegeometry->setIndexDataPattern(QSGGeometry::StaticPattern);
+                linegeometry->setLineWidth(2);
+
+
+
+                links[i]->setGeometry(linegeometry);
+                // Draw the arrows
+                QPointF destArrowP1 = line.pointAt(0.93) + QPointF(sin(angle)*8,
+                                                                   cos(angle)*8);
+                QPointF destArrowP2 = path.pointAtPercent(0.93);
+                arrows[i]->geometry()->vertexDataAsPoint2D()[0].set(dstPnt.x(),dstPnt.y());
+                arrows[i]->geometry()->vertexDataAsPoint2D()[1].set(destArrowP1.x(),destArrowP1.y());
+                arrows[i]->geometry()->vertexDataAsPoint2D()[2].set(destArrowP2.x(),destArrowP2.y());
+                static_cast<QSGFlatColorMaterial *>(arrows[i]->material())->setColor(color);
+                static_cast<QSGFlatColorMaterial *>(links[i]->material())->setColor(color);
+
+
+                links[i]->markDirty(QSGNode::DirtyGeometry | QSGNode::DirtyMaterial);
+                arrows[i]->markDirty(QSGNode::DirtyGeometry | QSGNode::DirtyMaterial);
+
+
+
+                if(link->getUtilization()>0){
+                    QString message;
+                    message += "<b>";
+                    message += QString::number(std::min<double>(100, trunc(link->getUtilization() * 100000)/1000));
+                    message += "%</b>";
+                    texts[i]->setPosition(controlPoint);
+                    texts[i]->setProperty("text", message);
+                    //    posutils.emplace_back(controlPoint.x(),controlPoint.y(), link->getUtilization());
+                } else {
+                    texts[i]->setProperty("text", "");
+                }
+            }
+
+
+
+
+
+
+
+
+            /*
+             * https://forum.qt.io/topic/45874/large-qquickpainteditem-item-not-drawn/5
+            if(rebuildSceneGraph){
+                if(a){
+                    delete a;
+                }
+                a = new A(*this);
+                //a->setFlag(QSGNode::OwnedByParent);
+                a->setOpacity(0.5);
+                a->setParentItem(this);
+                a->setPosition(QPointF(0,0));
+                a->setWidth(this->width());
+                a->setHeight(this->height());
+                //a->setRenderTarget(QQuickPaintedItem::FramebufferObject);
+            } else {
+                a->update();
+            }
+            */
+
+            if(!oldNode){
+                emit runSimulation();
+            }
+
+            rootNode->markDirty(QSGNode::DirtyGeometry | QSGNode::DirtyMaterial);
+            return rootNode;
+        }
+
+    public:
+        struct PosUtil {
+            double x;
+            double y;
+            double util;
+            PosUtil(double _x, double _y, double _u):x(_x),y(_y),util(_u){}
+            PosUtil(){}
+        };
+        /*
+class A: public QQuickPaintedItem{
+public:
+    GraphWidget &gr;
+    A(GraphWidget& _gr):gr(_gr){ }
+    void paint(QPainter *painter) {
+        //painter->setBrush(Qt::blue);
+        //painter->drawRect(0,0,10,10);
+
+        //int fontSize = 8;
+        //QFont font = painter->font();
+        //font.setBold(true);
+        //font.setPointSize(fontSize);
+        //painter->setFont(font);
+        //painter->setBrush(Qt::white);
+        //painter->setPen(QPen(Qt::white, 0));
+        //for(size_t i=0; i<positions.size(); i++){
+        //    painter->drawText(positions[i][0]-12, positions[i][1]+1, "toto");
+        //}
+
+        setFillColor(Qt::transparent);
+        QFont font = painter->font();
+        font.setBold(true);
+        font.setPointSize(14);
+        painter->setFont(font);
+        painter->setPen(Qt::black);
+        for(size_t i=0; i<gr.posutils.size(); i++){
+            QString message = QString::number(std::min<double>(100, trunc(gr.posutils[i].util * 100000)/1000));
+            message.append("%");
+            painter->drawText(gr.posutils[i].x, gr.posutils[i].y, message);
+        }
+    }
+};
+std::vector<PosUtil> posutils;
+        */
+    protected:
+        URNetGraph network;
+        double scaleFactor =1;
+        int shownNode = -1;
+        int shownDstNode = -1;
+        bool doLoadBalancing = false;
+        bool doTurnOff = false;
+        QSGOpacityNode *rootNode = nullptr;
+        //A *a = nullptr;
+        std::vector<QSGGeometryNode*> nodes;
+        std::vector<QSGGeometryNode*> links;
+        std::vector<QSGGeometryNode*> arrows;
+        std::vector<QQuickItem*> texts;
+        TrafficMatrix initialTm;
+
+        DirectNetworkDescr const * networkDescr = nullptr;
+
+    };
+} } } //namespace inet::spring::utilrout
+#endif // GRAPHWIDGET_H
diff --git a/src/inet/networklayer/spring/standalone/qtView/networkDescriptions.h b/src/inet/networklayer/spring/standalone/qtView/networkDescriptions.h
new file mode 100644
index 000000000..4c9c4f6b9
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/networkDescriptions.h
@@ -0,0 +1,601 @@
+//
+// Created by radu on 1/16/17.
+//
+
+#ifndef SPRING_NETWORKSDescription_H
+#define SPRING_NETWORKSDescription_H
+#include <vector>
+#include <map>
+#include <QtCore/QString>
+
+
+
+namespace inet {
+namespace spring {
+namespace utilrout {
+
+class DirectNetworkDescr {
+public:
+    double datarate;
+    std::vector<std::vector<int>> positions;
+    std::vector<std::vector<int>> neighbours;
+};
+
+
+    const std::map<std::string, DirectNetworkDescr> networkDescriptions {
+            {std::string("Germany50"),
+                    {
+                            1000000000,
+                            {{58,808},{980,1294},{1118,974},{1478,456},{500,552},{910,504},
+                                    {620,373},{643,252},{1386,792},{530,982},{311,668},{1609,745},
+                                    {154,710},{1008,764},{226,668},{620,41},{542,936},{382,1381},
+                                    {738,848},{534,846},{1517,190},{798,246},{744,484},{350,1074},
+                                    {482,1158},{702,696},{864,1416},{824,92},{304,880},{204,778},
+                                    {636,1428},{1276,692},{1128,532},{498,1062},{1114,1330},{350,576},
+                                    {265,277},{1006,1046},{461,389},{406,504},{1492,1246},{1218,1160},
+                                    {206,1114},{1090,250},{406,778},{620,1212},{136,1010},{798,1280},
+                                    {74,647},{794,1004}},
+                            {{29,48,46},{47,34,49},{31,8,37},{31,11,43,32,20},{35,44,22,5},
+                                    {32,21,22,4,25},{38,7,22},{6,15},{11,13,2},{16,33,23},
+                                    {14,35,44,25},{3,31,13,8},{14,29},{31,11,8,25,49},{12,10,48},
+                                    {27,7},{28,9,19,18},{24,30},{25,16,19,49},{44,25,16,18},
+                                    {3,43},{43,27,22,5},{21,6,4,5,39},{28,9,42,24},{33,23,42,45,17},
+                                    {10,13,5,19,18},{30,34},{43,21,15},{29,44,16,23,46},{12,0,28},
+                                    {45,17,26},{3,11,13,32,2},{3,31,43,5},{9,24},{1,26,40,37,41},
+                                    {10,4,39},{48,38},{34,2,49,41},{48,6,36,39},{35,38,22},
+                                    {34,41},{34,40,37},{23,46,24},{3,32,20,21,27},{10,28,4,19},
+                                    {24,47,30,49},{0,28,42},{45,1},{14,0,38,36},{13,18,45,1,37}
+                            }
+                    }
+            },
+            {std::string("DARPA_CORONET"),
+                    {
+                            4000000000,
+                            {{1221,1148},{2498,453},{831,992},{2042,1060},{1322,1275},{2387,715},
+                                    {1709,1295},{858,363},{1942,1078},{1250,317},{2618,438},{2239,498},
+                                    {2302,1078},{2224,956},{1823,618},{2004,756},{2124,603},{2069,700},
+                                    {1406,1128},{996,720},{2069,535},{843,1159},{279,824},{2280,897},
+                                    {2545,498},{1481,1343},{2239,1236},{1481,793},{440,858},{1603,1040},
+                                    {2572,557},{252,944},{1942,827},{1736,1012},{2348,1501},{1811,516},
+                                    {1555,438},{1897,924},{1784,1324},{2514,586},{2451,603},{2451,822},
+                                    {141,700},{1349,992},{1415,645},{2275,1324},{2419,644},{600,1078},
+                                    {2203,668},{208,284},{2628,479},{2348,897},{2386,801},{2290,479},
+                                    {169,675},{686,595},{1295,1343},{292,1040},{114,739},{114,793},
+                                    {195,897},{2387,549},{254,163},{469,205},{1736,756},{1709,813},
+                                    {2348,464},{2083,1255},{2225,1377},{2042,596},{627,1159},{1454,956},
+                                    {2366,747},{2366,1456},{2430,691}},
+                            {{18,21},{10,66},{18,19,21,28},{8,13,26},{25,56},
+                                    {46,48,72},{25,38},{9,19,63},{3,37,38},{7,36},
+                                    {1,50},{16,53},{26,51},{3,23},{20,35,64},
+                                    {17,32,72},{11,17,69},{15,16,48},{0,2,25,29,43},{2,7,44,55},
+                                    {14,69},{0,2,56,70},{28,31,42},{13,32,51,52},{30,50},
+                                    {4,6,18},{3,12,45},{44,65,71},{2,22,47,55},{18,33},
+                                    {24,39},{22,57,60},{15,23,37,65},{29,37},{68,73},
+                                    {14,36},{9,35,44},{8,32,33},{6,8,67},{30,40,61,74},
+                                    {39,46},{51,74},{22,54,55,58},{18,71},{19,27,36},
+                                    {26,73},{5,40,61},{28,57,70},{5,17,61},{54,55,62},
+                                    {10,24},{12,23,41},{23,72},{11,66},{42,49},
+                                    {19,28,42,49},{4,21},{31,47},{42,59},{58,60},
+                                    {31,59},{39,46,48,66},{49,63},{7,62},{14,65},
+                                    {27,32,64},{1,53,61},{38,68},{34,67},{16,20},
+                                    {21,47},{27,43},{5,15,52},{34,45},{39,41}
+                            }
+                    }
+            },
+            {std::string("Italian"),
+                    {
+                            300000000,
+                            {{671,734},{568,887},{440,829},{194,688},{642,532},{614,614},
+                                    {503,568},{503,438},{393,459},{469,343},{421,391},{291,364},
+                                    {333,297},{173,257},{305,217},{450,120},{379,173},{263,152},
+                                    {165,173},{59,217},{333,62}},
+                            {{1,5},{0,2,6},{1,3,6},{2,8},{5,6,7},
+                                    {0,4,6},{1,2,4,5,7,8},{4,6,9,10},{3,6,10,11,12},{7,14},
+                                    {7,8,12},{8,13},{8,10,13,14},{11,12,14,18,19},{9,12,13,16,17},
+                                    {16,20},{14,15,17},{14,16,18,20},{13,17,19,20},{13,18},
+                                    {15,17,18}}
+                    }
+            },
+            {std::string("ATT"),
+                    {
+                            250000000,
+                            {{165,95},{100,167},{59,428},{137,323},{129,514},{194,609},
+                                    {338,344},{310,630},{550,396},{734,428},{634,645},{662,820},
+                                    {915,323},{862,460},{763,776},{1140,323},{1014,514},{944,717},
+                                    {1336,213},{1290,302},{1241,396},{1241,481},{1241,565},{1064,609},
+                                    {1184,820}},
+                            {{1,2,12},{0,2},{0,1,3,4,6,8,9,10,12},{2,6},{2,5,6,7,10,13},
+                                    {4,7},{2,3,4,8,12},{4,5,11},{2,6,9,10,12},{2,8,10,12,13},
+                                    {2,4,8,9,11,13,14,16,17,23},{7,10,14},{0,2,6,8,9,13,15,20},{4,9,10,12,15,16,23},
+                                    {10,11,17,24},{12,13,16,19,20},{10,13,15,23},{10,14,24},{19},{15,18,20},
+                                    {12,15,19,21},{20,22,23},{21,23},{10,13,16,21,22,24},{14,17,23}
+                            }
+                    }
+            },
+            {std::string("carre"),
+                    {
+                            20000000,
+                            {{150,50},{50,150},{150,250},{250,150}
+                            },
+                            {{1,3},{0,2,3},{1,3},{0,2,1}
+                            }
+                    }
+            },
+            {std::string("NSFNet"),
+                    {
+                            150000000,
+                            {{34,235},{94,59},{106,329},{176,200},{261,231},{419,433},
+                                    {376,217},{481,247},{658,229},{623,376},{598,180},{763,135},
+                                    {712,275},{737,207}},
+                            {{1,2,3},{0,2,6},{0,1,5},{0,4,10},{3,5,6},
+                                    {2,4,9,12},{1,4,7},{6,8},{7,9,11,13},{5,8},
+                                    {3,11,13},{8,10,12},{5,11,13},{8,10,12}}
+                    }
+            },
+            {std::string("USNET"),
+                    {
+                            400000000,
+                            {{169,62},{114,265},{101,410},{270,517},{154,570},{373,186},
+                                    {358,410},{387,654},{496,343},{553,654},{728,221},{757,431},
+                                    {728,591},{671,797},{927,265},{927,431},{927,570},{898,755},
+                                    {1375,145},{1261,322},{1232,496},{1114,614},{1142,755},{1203,849}
+                            },
+                            {{1,5},{0,2,5},{1,3,4,6},{2,4,6},{2,3,7},
+                                    {0,1,6,8,10},{2,3,5,7,8},{4,6,9},{5,6,9,10,11},{7,8,12,13},
+                                    {5,8,11,14,18},{8,10,12,15},{9,11,13,16},{9,12,17},{10,15,19},
+                                    {11,14,16,20,21},{12,15,17,21,22},{13,16,23},{10,19},{14,18,20},
+                                    {15,19,21},{15,16,20,22},{16,21,23},{17,22}}
+                    }
+            },
+            {std::string("routers200"),
+                    {
+                            7000000000,
+                            {{1913,439},{327,740},{163,845},{1645,166},{2248,1146},{97,796},
+                                    {2175,962},{602,537},{1969,258},{1773,647},{1139,223},{2207,977},
+                                    {3681,358},{704,740},{2470,474},{1510,1018},{3618,307},{1437,92},
+                                    {1716,162},{3462,517},{1867,1254},{2288,694},{439,717},{884,1014},
+                                    {1599,780},{1709,776},{1493,385},{2123,967},{717,781},{601,421},
+                                    {2202,1100},{2156,1150},{180,760},{3090,250},{383,383},{438,579},
+                                    {499,415},{1826,166},{1373,601},{2142,1061},{1937,409},{2022,710},
+                                    {2530,707},{1245,956},{1443,502},{267,420},{1725,1376},{3420,441},
+                                    {3648,338},{2040,908},{2774,548},{1830,1493},{2281,787},{820,329},
+                                    {1202,205},{2431,1022},{3317,278},{2035,689},{2125,0},{1689,1264},
+                                    {2109,1222},{2641,757},{2826,325},{660,542},{1156,993},{1237,994},
+                                    {1597,426},{2343,1050},{688,648},{1014,1004},{2447,831},{1696,719},
+                                    {2045,297},{2115,916},{708,428},{958,588},{106,444},{1254,458},
+                                    {1928,335},{524,313},{2233,398},{2229,1135},{3233,332},{2539,775},
+                                    {719,271},{1377,240},{1530,544},{1401,578},{5,548},{2974,252},
+                                    {1139,359},{2629,605},{404,799},{3314,267},{2526,751},{1329,1259},
+                                    {953,823},{2147,1131},{2132,765},{1040,934},{1708,697},{1600,977},
+                                    {1249,1237},{960,301},{1897,667},{1828,473},{1316,958},{1982,688},
+                                    {645,316},{2821,240},{1652,1323},{1658,805},{1624,1162},{2306,134},
+                                    {2103,542},{123,660},{2231,1058},{2398,1118},{2472,992},{1494,441},
+                                    {2168,662},{3026,87},{2122,819},{2522,657},{1135,677},{430,451},
+                                    {1271,551},{1791,1072},{2057,866},{0,747},{2701,589},{1258,870},
+                                    {277,446},{459,566},{2056,863},{2296,938},{2132,404},{971,886},
+                                    {2580,958},{3117,208},{1157,443},{2519,276},{1691,570},{2161,1042},
+                                    {1880,923},{1784,764},{1608,1172},{2874,595},{848,714},{369,547},
+                                    {1702,776},{8,553},{2032,794},{2058,767},{1921,836},{1562,331},
+                                    {2329,1415},{1917,416},{2371,380},{2273,458},{2468,87},{1160,1249},
+                                    {1954,863},{2971,608},{707,759},{2620,1000},{3262,291},{2537,564},
+                                    {1311,620},{1128,833},{1290,898},{782,685},{937,370},{2117,1080},
+                                    {1775,802},{2337,814},{2281,934},{1613,1173},{2804,686},{2804,524},
+                                    {2848,611},{3355,255},{3111,428},{1595,551},{806,871},{2988,182},
+                                    {814,592},{539,226},{638,683},{488,280},{3246,608},{1179,1041},
+                                    {1376,325},{683,250},{303,566},{1790,1166},{2155,134},{598,303},
+                                    {735,905},{1090,294}},
+                            {{40,104,107,114,105,157},{2,35,92,194,22,32,149},{1,23,129,198,5,32,92},
+                                    {17,18,155},{31,67,116,156,60,81,117},{2,32,115,129},
+                                    {27,122,176,11,73,143},{68,133,29,36,63,188},{37,78,58,72,196},
+                                    {100,104,105,142,145},{17,54,90,103,199,193},{6,143,176,116},
+                                    {16,19,48},{68,164,171,188},{50,62,109,123,130,141,21,158,159,167},
+                                    {95,101,24,106,112,146,170},{12,47,121,181,48},{3,10,85,193,18,54,155},
+                                    {3,17,78,37,66,105,155},{12,47,48,190},{46,59,60,127,173,195,51},
+                                    {14,42,120,159,52,123,175},{1,133,188,35,92},{2,69,137,161,184,198},
+                                    {15,71,101,170,183,38,86,87,111},{111,150,71,145,174},{44,155,66,119,192},
+                                    {6,49,73,143,173,39},{164,198,92,148,171,184},{7,63,79,108,36,74,197},
+                                    {39,81,97,116,143,31},{4,30,60,81,97},{5,1,2,115,194},
+                                    {89,182,82,139,185},{36,45,125,132,189},{1,22,133,149},
+                                    {34,7,29,125,189,79,133},{8,18,78,58},{24,126,170,87,168},
+                                    {30,27,97,143,173},{0,136,157,72,78,114},{57,153,107,152},
+                                    {21,61,94,123,175,70,83,91},{65,106,170,64,131,169},{26,77,86,119,192,87,126},
+                                    {34,76,132,189},{20,51,59,95,110},{16,19,48,56,82,181,190},
+                                    {19,47,12,16},{27,73,128,134,144,162,173},{14,130,180,62,178,179},
+                                    {46,20,161,60,95,156},{21,98,176,120,122,175},{84,103,186,74,172},
+                                    {10,17,85,90,192},{67,135,117,118},{47,82,93,166,181},
+                                    {41,98,107,153,114,120},{8,37,160,113,196},{20,46,110,177,112,195},
+                                    {20,4,31,51,97,156,173},{42,83,91,130,165,138,178},{14,50,89,182,109,179},
+                                    {29,7,68,74,186},{43,191,65,69,99,169},{43,64,95,102,191,106},
+                                    {18,26,86,183,105,119,142,155},{4,55,117,135,116},{7,13,63,171,186,188},
+                                    {23,64,137,161,191,99},{42,118,135,83,94,138,175},{24,25,100,150,111,145,183},
+                                    {8,40,136,196,78,80},{27,49,6,128,122},{63,29,53,84,186,108},
+                                    {124,148,96,140,172,186},{45,115,151,187,88,132,189,194},{44,90,126,192,140},
+                                    {8,18,37,40,72,105,157},{29,36,187,189,197},{72,158,159,113,136,141,196},
+                                    {30,4,31,116},{47,56,33,139,166,190,182},{61,42,70,94,138},
+                                    {53,74,103,193,108},{17,54,155,192},{44,66,24,87,119,183},
+                                    {86,24,38,44,126},{76,151,129},{33,62,109,182,185},
+                                    {10,77,54,140,172,199,192},{61,42,123,130,167},{1,2,22,28,164,188,198},
+                                    {56,139,166,181},{42,83,70},{15,65,46,51,106,146,102,110,161},
+                                    {75,137,148,184,124,169},{30,39,60,31,173},{52,57,120,122,153},
+                                    {64,69,169,137},{9,71,142,145,183},{15,24,111,112,127,174},
+                                    {65,95,161,191},{10,53,84,172,193,199},{0,9,107,145,105,154},
+                                    {0,9,18,66,78,104,142,157},{43,95,15,65,170},{0,57,104,41,114,152,154},
+                                    {29,74,84,197,193},{14,89,62,121,141,185},{59,46,95,146,177},
+                                    {25,101,24,71,174,150},{101,15,59,127,146,195,177},{58,80,141,196,160},
+                                    {0,107,40,57,120,136,159},{32,76,5,151,194,129},{4,30,81,11,67,135,143,176},
+                                    {67,4,55,165,118,156},{70,55,117,135,138,165},{44,86,26,66},
+                                    {21,98,114,52,57,159},{16,109,181,139,185},{6,98,52,73,152,176,128,134,153},
+                                    {14,42,91,21,167},{75,96,131,140,126,168,169},{34,36,132,149,133},
+                                    {38,77,44,87,124,140,168},{20,112,101,195,144,173,174},{49,73,122,134},
+                                    {2,5,88,115,151},{14,50,61,91,178,167},{124,43,168,169,170},
+                                    {34,45,125,76,149,194},{7,22,35,36,125,149,188},{49,128,122,152,162},
+                                    {55,67,70,116,118,175,176},{40,72,114,80,159},{23,69,96,99,169,184},
+                                    {83,61,70,118,165},{82,93,33,121,166,181,185},{90,124,126,75,77,172},
+                                    {14,109,113,80,160,158},{100,9,66,105,183},{11,27,30,116,6,39},
+                                    {49,127,162,173,174,154},{100,104,9,25,71,154,174},{95,112,15,110,177},
+                                    {180,163,179},{75,96,28,186,171,184},{125,132,133,1,35,194},
+                                    {25,71,111},{76,88,115,129},{107,122,134,41,154,153,162},
+                                    {41,57,98,122,152},{107,145,152,104,144,162,174},{26,85,3,17,18,66,192},
+                                    {4,60,51,117,165},{40,0,78,105},{80,14,141,159},
+                                    {21,80,114,120,158,14,136},{58,141,113},{23,51,69,95,102,191},
+                                    {49,144,154,134,152},{147,178,179,190,165,180,182},{28,92,13,188,171},
+                                    {61,117,156,118,138,163,178,190},{56,82,93,139},{123,14,91,130},
+                                    {126,131,38,124,170},{99,131,43,64,96,124,137},{24,38,43,131,15,106,168},
+                                    {68,13,28,148,164,186},{90,103,140,53,75,186,199},{20,27,60,97,144,39,49,127},
+                                    {111,144,25,101,127,145,154},{42,135,21,52,70,176},{6,11,52,122,135,175,116},
+                                    {59,110,112,146},{130,163,165,50,61,180},{163,50,62,147,182,180},
+                                    {50,147,178,163,179},{16,47,121,56,93,139},{33,62,89,179,82,163,190},
+                                    {24,66,86,100,142,71},{96,23,28,137,148,198},{89,33,109,121,139},
+                                    {53,68,74,148,172,63,75,171},{76,79,189,197,193},{22,68,164,7,13,92,133},
+                                    {36,187,34,45,76,79},{47,82,163,165,19,182},{64,65,69,161,102},
+                                    {44,77,85,155,26,54,90},{17,84,10,103,108,187,197},{1,115,132,32,76,149},
+                                    {20,112,127,59},{72,113,8,58,80},{108,187,29,79,193},
+                                    {2,28,23,92,184},{10,90,172,103}}
+                    }
+            },
+            {std::string("routers500"),
+                    {
+                            100000000000,
+                            {{1918,439},{332,740},{168,845},{1651,166},{2253,1146},{102,796},
+                                    {2180,962},{607,537},{1974,258},{1778,647},{1144,223},{2213,977},
+                                    {3686,358},{709,740},{2476,474},{1515,1018},{3624,307},{1442,92},
+                                    {1721,162},{3467,517},{1872,1254},{2293,694},{444,717},{889,1014},
+                                    {1604,780},{1714,776},{1498,385},{2128,967},{722,781},{607,421},
+                                    {2207,1100},{2162,1150},{185,760},{3096,250},{388,383},{444,579},
+                                    {505,415},{1831,166},{1378,601},{2147,1061},{1942,409},{2027,710},
+                                    {2535,707},{1250,956},{1448,502},{272,420},{1731,1376},{3425,441},
+                                    {3653,338},{2046,908},{2779,548},{1835,1493},{2286,787},{825,329},
+                                    {1207,205},{2436,1022},{3322,278},{2041,689},{2130,0},{1694,1264},
+                                    {2114,1222},{2647,757},{2831,325},{665,542},{1162,993},{1242,994},
+                                    {1602,426},{2348,1050},{693,648},{1020,1004},{2452,831},{1702,719},
+                                    {2051,297},{2120,916},{713,428},{964,588},{111,444},{1259,458},
+                                    {1933,335},{529,313},{2238,398},{2235,1135},{3239,332},{2544,775},
+                                    {724,271},{1382,240},{1536,544},{1406,578},{10,548},{2979,252},
+                                    {1144,359},{2634,605},{409,799},{3319,267},{2531,751},{1334,1259},
+                                    {958,823},{2152,1131},{2137,765},{1046,934},{1714,697},{1605,977},
+                                    {1254,1237},{965,301},{1902,667},{1833,473},{1321,958},{1987,688},
+                                    {650,316},{2826,240},{1658,1323},{1663,805},{1629,1162},{2311,134},
+                                    {2162,1327},{1982,941},{2212,745},{1604,452},{1607,1008},{1254,298},
+                                    {2584,514},{449,556},{482,650},{2245,216},{2109,542},{2225,896},
+                                    {1384,948},{742,484},{635,623},{500,509},{532,576},{354,350},
+                                    {297,412},{354,748},{306,802},{128,660},{3316,505},{2471,720},
+                                    {2397,1044},{1219,917},{1640,206},{2331,816},{2598,813},{307,831},
+                                    {943,779},{455,830},{2236,1058},{1697,875},{1615,1143},{285,418},
+                                    {3681,299},{1449,979},{2742,239},{3192,305},{887,951},{144,543},
+                                    {431,687},{2404,1118},{2076,884},{1720,660},{786,337},{1782,138},
+                                    {2587,208},{2926,267},{126,455},{550,490},{2688,249},{1006,887},
+                                    {2477,992},{2611,994},{1769,457},{2576,632},{2091,178},{1984,613},
+                                    {1705,336},{3351,575},{2151,1173},{2037,224},{2270,268},{1500,441},
+                                    {1788,709},{1759,1005},{2742,193},{2129,120},{180,720},{1696,1071},
+                                    {2698,164},{2723,259},{1947,369},{2989,283},{2174,662},{1412,433},
+                                    {882,237},{1131,1340},{2737,882},{3102,381},{2152,247},{2317,1170},
+                                    {2482,960},{1844,298},{1405,448},{3031,87},{1382,127},{897,608},
+                                    {1802,1367},{1844,1030},{2932,540},{2458,209},{1903,427},{2208,62},
+                                    {1534,600},{159,708},{2127,819},{2297,1081},{557,705},{714,417},
+                                    {1414,1061},{3312,288},{2094,154},{2202,815},{295,587},{2210,264},
+                                    {2010,402},{2527,657},{1140,677},{1860,988},{1903,463},{1388,540},
+                                    {3598,337},{2575,381},{1584,233},{1009,347},{961,640},{2270,609},
+                                    {1584,615},{436,451},{2089,72},{740,901},{1515,428},{1909,823},
+                                    {2183,1200},{1616,334},{3003,532},{2099,830},{1254,280},{2115,1004},
+                                    {1276,551},{253,768},{2900,597},{2881,706},{755,478},{1902,1027},
+                                    {508,745},{2619,1139},{2064,743},{518,597},{2317,431},{1796,1072},
+                                    {2706,313},{3113,316},{1679,830},{931,757},{1454,576},{1372,360},
+                                    {1386,186},{2028,236},{1996,528},{2825,590},{2062,866},{532,763},
+                                    {1282,132},{363,744},{1009,1189},{279,723},{2326,1003},{2250,87},
+                                    {1457,526},{1443,236},{1701,775},{5,747},{2794,441},{2069,1022},
+                                    {1558,321},{2317,1053},{1177,207},{1728,704},{2430,602},{3185,338},
+                                    {2699,255},{1212,845},{2706,589},{511,380},{1213,927},{1681,1372},
+                                    {2043,511},{2224,91},{834,537},{1608,472},{1761,1181},{2720,838},
+                                    {720,197},{1263,870},{1140,928},{633,382},{698,253},{1953,235},
+                                    {715,618},{2611,829},{468,477},{926,956},{855,769},{1419,235},
+                                    {282,446},{1089,1086},{2053,341},{1268,520},{3157,351},{2347,1416},
+                                    {2447,545},{40,748},{276,406},{1310,847},{1949,1087},{464,566},
+                                    {544,736},{1225,1149},{3310,480},{1553,959},{936,940},{1572,608},
+                                    {1965,178},{1327,383},{2348,1112},{2083,1122},{2061,863},{2301,938},
+                                    {1746,342},{809,343},{3713,342},{501,528},{1786,481},{672,677},
+                                    {1520,794},{562,469},{1460,363},{691,687},{2137,404},{1495,1023},
+                                    {2962,543},{466,779},{1503,1045},{1335,528},{1980,922},{1752,321},
+                                    {2955,138},{1247,864},{1669,877},{977,886},{2503,398},{366,518},
+                                    {765,224},{1171,286},{3339,570},{2024,211},{598,190},{2111,1232},
+                                    {2151,988},{1950,646},{2586,958},{2034,1208},{2133,784},{1185,284},
+                                    {1073,472},{928,371},{0,585},{3327,529},{279,721},{2262,226},
+                                    {2598,917},{3122,208},{2467,1142},{2122,617},{1316,357},{1423,472},
+                                    {1963,975},{1831,682},{1533,411},{311,341},{2174,1302},{1658,908},
+                                    {1162,443},{2784,506},{1184,1181},{2647,570},{2163,697},{2580,1114},
+                                    {2180,562},{2501,809},{1687,845},{1982,159},{2964,430},{2379,347},
+                                    {2198,703},{1889,835},{3188,425},{1951,991},{1962,1196},{301,383},
+                                    {2532,885},{1280,436},{2365,881},{2511,528},{1696,570},{1430,276},
+                                    {1272,666},{1603,261},{933,370},{2153,370},{2756,446},{310,418},
+                                    {1320,309},{3784,190},{3673,375},{2167,1042},{1481,101},{2228,1239},
+                                    {2096,178},{1899,983},{3514,350},{100,580},{1181,413},{733,794},
+                                    {766,745},{390,340},{1885,923},{1646,535},{500,233},{1047,763},
+                                    {1601,411},{518,666},{3276,335},{1541,617},{3286,529},{1640,800},
+                                    {1830,969},{1790,764},{1613,1172},{2879,595},{854,714},{374,547},
+                                    {1708,776},{13,553},{2038,794},{2063,767},{1926,836},{1568,331},
+                                    {2334,1415},{1922,416},{2377,380},{2278,458},{2362,131},{1166,1249},
+                                    {1959,863},{2976,608},{713,759},{2625,1000},{3267,291},{2542,564},
+                                    {1316,620},{1133,833},{1295,898},{787,685},{942,370},{2122,1080},
+                                    {1780,802},{2343,814},{2287,934},{1618,1173},{2809,686},{2810,524},
+                                    {2853,611},{3361,255},{3117,428},{1600,551},{811,871},{2993,182},
+                                    {819,592},{544,226},{643,683},{494,280},{3251,608},{1184,1041},
+                                    {1381,325},{688,250},{308,566},{1795,1166},{2160,134},{603,303},
+                                    {740,905},{1095,294}},
+                            {{208,226,40,266,457},{133,156,271,273,134,220,376},
+                                    {5,247,272,32,143,193,279},{140,230,424,18,161},
+                                    {425,81,197,213,240},{2,32,211,319,279},
+                                    {11,125,27,73,366},{130,165,29,63,128,343},
+                                    {72,78,265,305,363},{385,412,104,105,159,180,285,340},
+                                    {284,499,103,192,361,371},{6,125,366,423,476,146,274},
+                                    {150,338,422,48},{345,488,432,464,471},
+                                    {411,458,120,256,318,358},{118,327,347,350,151},
+                                    {48,228,421,428,150,481},{270,58,202,264,364,424},
+                                    {3,353,37,140,161},{47,228,253,317,428,175,375,422},
+                                    {204,369,406,51,59,114,298,495},{52,233,402,116,137,286,475},
+                                    {92,252,122,156,271,349,439},{272,498,69,154,309},
+                                    {71,389,441,443,234,342},{71,260,285,398,445,450,474},
+                                    {238,455,179,191,282,344,386},{6,281,366,49,73,245},
+                                    {431,432,464,237,269},{7,36,63,74,303,291,343},
+                                    {39,81,423,31,97,146},{30,81,97,176,240},
+                                    {5,2,184,247,211},{153,189,259,89,379,485},
+                                    {36,235,419,433,131,291},{121,156,323,122,255,449},
+                                    {29,34,165,235,343,291,308},{18,305,353,399,161,199,330},
+                                    {227,342,87,262,321,351,414,441,468},{30,97,423,473,245},
+                                    {0,266,457,188,222},{107,254,57,452},
+                                    {61,137,171,83,94,223},{65,139,106,292,470},
+                                    {179,276,227,383},{149,164,312,320},
+                                    {51,59,293,110,204},{19,56,136,375,428,440,217,326,481},
+                                    {16,12,228,150,422},{27,115,158,268,334,352,73,281,462},
+                                    {290,479,267,391},{46,20,193,204,317,456,114,293},
+                                    {21,116,125,141,475,219},{160,337,103,192,360,373},
+                                    {244,371,270,284},{138,168,198,380,157,274,410},
+                                    {47,93,217,481},{41,107,173,254,381,394},
+                                    {17,161,201,209,424,186,236,275,364,460},{46,20,204,298,110,112,477},
+                                    {240,333,369,176,365},{42,83,171,290,299,307,478,91,142},
+                                    {109,152,400,418,163,187,258,280},{29,7,74,127,128,306},
+                                    {99,292,313,65,69,302,491},{43,64,292,491,106,216,325},
+                                    {117,174,438,170,386},{274,283,138,332},
+                                    {341,471,128,306,345},{23,64,99,272,309,328,313},
+                                    {397,475,137,198,408,410},{24,25,234,278,285,443,100,450},
+                                    {8,78,177,314,417,196,265},{6,27,49,212,243,125,158},
+                                    {29,63,127,250,215,303},{203,224,373,472,232,296,372},
+                                    {164,320,387,88,436},{315,351,390,409,430},
+                                    {8,72,188,199,305,208,314,457},{291,487,303,489,497},
+                                    {178,346,221,256,401,417,459},{30,4,31,146,240,213},
+                                    {404,440,466,153,287},{61,42,94,397,142},
+                                    {108,304,360,160},{244,311,420,264,270,413,492},
+                                    {179,210,297,262,276,329,483},{38,227,276,262},
+                                    {76,374,429,164,451},{33,163,189,485},
+                                    {119,231,499,361,371,372,390,430},{61,290,467,171,393},
+                                    {22,133,145,271,349,134,143},{56,466,481,217,379},
+                                    {83,42,137,397},{216,293,446,102,110,193,325},
+                                    {154,310,357,437,144,167,328,484},{39,30,31,176,333,473},
+                                    {116,370,394,219,254,453},{64,69,167,328,357,469,302},
+                                    {71,234,285,159},{118,327,181,389},
+                                    {95,325,392,193,461},{10,53,192,231,416,373,472,499},
+                                    {9,107,239,367,105,226,385},{9,104,208,340,170,199,226,336},
+                                    {43,65,216,470,126},{41,57,104,173,239,367,452},
+                                    {84,160,304,493,215,303,497},{62,163,182,354,152},
+                                    {46,59,95,477,293,446},{260,278,443},
+                                    {59,148,185,298,446,477},{123,275,377,460},
+                                    {20,51,365,369,388,456},{49,352,384,281},
+                                    {52,98,21,219,402,394},{66,170,238,297,386},
+                                    {15,101,181,148,185,327,350},{90,371,382,244,409,420,430},
+                                    {14,229,393,411,418,358,467},{35,308,323,339,129,359,449},
+                                    {22,35,255,156,439},{113,377,496,196,221,275,295},
+                                    {294,346,381,396,173},{6,11,52,73,141,212,219,476},
+                                    {106,321,342,151,216,470},{74,63,250,296,306,486},
+                                    {7,63,68,255,488,130,214,306,341,439},{121,339,165,308},
+                                    {7,128,165,323,339,255},{34,433,387,407,419},
+                                    {320,407,419,149},{1,92,134,271},
+                                    {133,1,92,247,143,273},{155,184,211,374,220,319,429},
+                                    {47,326,442,375},{42,94,21,70,223,286,397,475},
+                                    {55,67,157,274,332},{43,289,302,355,292,301,470},
+                                    {3,18,230,174,353,415},{52,125,410,475,476},
+                                    {61,83,408,307,397},{2,92,134,247,272,145},
+                                    {96,310,261,437},{92,143,269,498,272,349},
+                                    {81,11,30,283,213,274,423},{181,356,389,398,444,474},
+                                    {112,118,350,185,446},{45,132,312,320,419},
+                                    {12,16,48,421,338},{15,126,216,327,342,347},
+                                    {62,109,288,166,182,187},{33,82,287,316,379,259,466},
+                                    {96,23,328,484,309,498},{135,220,312,429,494,164},
+                                    {1,35,22,122,220,271,449},{138,55,332,380,197},
+                                    {49,73,243,268},{9,100,412,234,285},
+                                    {53,108,84,215,360,337},{58,3,18,37,424,236,399},
+                                    {186,229,166,207,460},{109,62,89,189,354,400,485},
+                                    {45,76,88,155,320,312,429},{7,36,130,129,308,343,339},
+                                    {152,162,258,288,182,186,229},{99,96,469,357,437},
+                                    {55,169,198,368,380,395},{168,378,465,368,395},
+                                    {117,66,105,297,336,412,435,174,340},{42,61,91,223,467},
+                                    {177,426,218,363},{57,107,124,294,226,266,367,381},
+                                    {66,140,170,241,353,336,415,438},{19,362,490,253,375},
+                                    {97,31,60,240,333},{72,172,196,363,265,426},
+                                    {80,207,221,377,401},{44,86,26,191,238,276,297,383},
+                                    {9,445,285,385},{118,147,101,185,389,444,205,257},
+                                    {109,152,166,186,354},{209,236,218,496},
+                                    {32,135,211,220,247,273,376},{112,181,118,148,257,298},
+                                    {162,58,166,182,201,354,460},{62,152,258,288},
+                                    {78,40,222,314,457},{33,163,89,259,400,195},
+                                    {233,381,402,394,396},{179,26,200,263,331,344,383},
+                                    {103,10,53,360,270,284,300},{51,2,95,102,293,272,461},
+                                    {249,253,378,299,465,490},{189,316,400,482,259},
+                                    {177,72,123,221,417,426,496},{4,157,317,456,213,332,380,425},
+                                    {55,168,70,408,410,368},{78,37,105,305,336,353,208},
+                                    {191,227,383,331,351,409},{58,186,354,421,481,379,485},
+                                    {17,264,270},{75,486,232,296,448},
+                                    {20,51,59,46},{181,322,444,225,251,257},
+                                    {348,463,479,248,280,400,447},{178,162,401,460,229,358,377},
+                                    {0,105,78,199,457,226},{58,183,236,275,496,295},
+                                    {86,262,329,441},{5,135,184,32,319},
+                                    {73,125,219,243,370},{4,81,146,197,283,332},
+                                    {128,324,252,439,488},{160,74,108,303,337,250},
+                                    {95,106,151,65,126,347,350,325,446},{56,47,93,440,466},
+                                    {172,183,363,426,236,399,496},{116,212,52,98,125,370},
+                                    {155,156,1,135,184,449,376,494},{178,196,80,123,417,377},
+                                    {188,40,294,314,346,266},{137,171,42,286,467},
+                                    {75,232,246,289,390,437,469,315,372,414},{205,251,427,434,444},
+                                    {0,104,105,173,208,266,367},{38,87,200,44,276,351,383},
+                                    {16,19,48,422,428},{120,162,166,207,258,418,358},
+                                    {3,140,277,415,424,282},{90,103,372,472,499},
+                                    {224,75,203,261,437,448},{21,190,318,396,402,286,459},
+                                    {71,100,24,159,329,412,441,483},{34,36,308,359,419},
+                                    {183,209,58,161,218,399},{28,498,269,431,484},
+                                    {26,117,179,297,386},{104,107,403,445,385,452,454},
+                                    {60,81,4,31,176,365,388,425},{174,438,415,455},
+                                    {400,463,490,348,482},{73,158,212,334,268,370,452,453},
+                                    {54,85,119,270,371,420},{27,39,281,366,423,473},
+                                    {224,315,414,351,468},{2,32,134,143,184,273},
+                                    {206,249,447,480,463},{194,248,299,490,463,478,480},
+                                    {74,127,215,296,337},{225,205,322,405,427},
+                                    {22,214,269,349,439,324},{19,194,175,380,395,465,317,490},
+                                    {41,57,98,394,453,452},{122,128,35,130,439,323},
+                                    {14,80,318,459,401,458},{185,181,205,298,495,322},
+                                    {166,187,229,62,418,288},{33,189,153,195,316},
+                                    {25,111,356,443,450,278,398},{232,144,437,448,310},
+                                    {210,38,86,87,276,441},{191,331,344,382,492},
+                                    {17,85,202,270,277,311,424},{8,72,177,363},
+                                    {40,226,0,173,222,294},{50,290,447,479,480,478},
+                                    {49,158,243,334},{145,252,28,237,324,464,349,498},
+                                    {17,244,54,85,192,202,264,300,284,364},{1,92,133,22,156},
+                                    {2,23,69,143,145,193,313,392,461,498},{1,247,134,184,376},
+                                    {67,138,11,55,146,283,335,410,476},{209,58,113,123,460,295},
+                                    {44,87,179,227,262,86},{230,264,282,311,413,424},
+                                    {71,111,260,450,443},{2,5,374,319},
+                                    {62,206,391,400,418,479},{27,49,115,245,322,333,384,405,473},
+                                    {277,26,230,344,413,415,455},{67,146,213,274,332},
+                                    {10,54,192,270,371},{25,71,100,9,159,180,445},
+                                    {137,223,21,233,318,467},{153,82,316,404},
+                                    {152,166,187,258},{139,224,355,414,469,302,321},
+                                    {50,61,91,267,391,393,418,478},{79,29,34,36,433,489,303},
+                                    {64,65,43,139,302},{46,95,193,51,110},
+                                    {124,173,222,266,346},{123,209,275,496},
+                                    {75,127,203,250,337,373,486},{86,170,179,238,117,435,483},
+                                    {59,185,257,20,112,495},{61,249,194,307,378,478},
+                                    {270,192,364,493,304,360},{139,321,470,355},
+                                    {139,292,64,99,289,469},{29,215,74,79,108,291,497},
+                                    {84,108,300,360,493},{37,78,199,8,330,363},
+                                    {63,68,127,128,471,486},{61,299,142,378,408},
+                                    {121,165,235,36,129,359},{69,23,154,328},
+                                    {96,144,261,431,432,448,484},{85,277,264,413},
+                                    {149,155,45,164,359,419,494},{64,272,69,392,491},
+                                    {72,188,222,78,346,417},{77,246,224,351,390},
+                                    {153,195,259,287,482,404},{19,51,197,253,422,456,380},
+                                    {233,256,286,14,411,459,467},{5,211,135,279,374},
+                                    {76,132,149,164,45,387,407},{126,301,38,289,342,355,414,470},
+                                    {205,281,251,257,405,333,406,495},{35,121,130,255,339},
+                                    {214,269,252,488,464},{102,65,95,216,392,491},
+                                    {136,47,404,442,440},{15,101,118,151,389,342},
+                                    {69,99,154,96,309,357},{234,86,210,441,483},
+                                    {37,305,363,399},{191,263,200,382,409},
+                                    {157,67,138,197,213,283},{60,97,281,176,322,473,369,406},
+                                    {49,243,268,452,462},{274,476,410},
+                                    {170,199,105,174,353},{53,215,160,250,296,373},
+                                    {12,150,422,421},{121,129,130,165,323},
+                                    {105,9,170,412},{68,128,345,488},
+                                    {38,126,24,151,321,327,441,389},{36,165,7,29},
+                                    {191,263,282,26,413,492},{13,341,68,471,488},
+                                    {80,124,222,314,294,417,459,396},{15,216,151,350},
+                                    {206,242,463,400},{92,252,22,145,269},
+                                    {15,148,216,118,347,446},{77,227,315,38,200,246,409,468},
+                                    {49,115,384,434,462},{18,37,174,199,140,336},
+                                    {109,163,201,182,186,485},{139,289,301,321},
+                                    {147,260,398,443,389},{96,99,328,167},
+                                    {14,120,207,229,401,458},{235,312,121,308,419,449,494},
+                                    {84,160,192,304,53,300},{10,90,371,499},
+                                    {175,375,442,490},{177,218,265,8,172,305,330,399},
+                                    {300,17,58,270,487,497,436,493},{60,114,240,369,388},
+                                    {11,27,6,245,423},{104,107,226,173},
+                                    {168,169,198,378,408},{20,60,114,333,365,406},
+                                    {98,212,219,243,453},{54,119,284,361,10,90,244},
+                                    {231,75,90,224,390,472},{75,337,53,103,296,416,472},
+                                    {88,135,279,319,451,429},{47,362,19,136,175,442},
+                                    {273,1,184,220},{123,178,113,207,221,460},
+                                    {169,194,368,299,307,408,465},{153,33,93,201,466,481,485},
+                                    {55,157,168,253,197,317,395},{124,190,57,173,394,396},
+                                    {119,263,331,409,420,492},{179,200,227,44,191},
+                                    {115,352,281,405,427,434},{9,104,180,239,445},
+                                    {26,66,117,238,438,455},{76,320,131,436,407,433},
+                                    {114,240,365,456,425},{24,181,327,101,147,342,356,443},
+                                    {77,224,315,372,90,430},{290,50,280,418,479},
+                                    {102,272,313,325,461,491},{120,290,91,418,467},
+                                    {98,254,381,57,116,190,402},{168,253,380,169,465},
+                                    {124,233,381,190,346,459},{70,83,94,137,142,408},
+                                    {356,25,147,260,474},{37,161,218,236,330,363},
+                                    {62,189,195,242,163,206,280,348,482},{178,207,358,80,256,458},
+                                    {21,116,190,233,394},{239,434,445,454,474},
+                                    {82,326,287,316,490,440,442,482},{322,384,251,281,427},
+                                    {20,322,333,369,495},{132,131,320,387,419},
+                                    {142,198,378,397,70,307,368},{351,382,77,119,200,331,430},
+                                    {141,198,55,70,274,335,475,476},{14,120,318,467},
+                                    {9,159,170,234,340,435,483},{277,282,311,344,85,492},
+                                    {246,289,38,224,321,468},{230,282,140,174,241,455},
+                                    {103,373,472},{72,196,221,346,80,314},
+                                    {62,120,229,258,290,393,280,391},{34,132,235,312,359,131,149,407},
+                                    {85,382,119,244,492},{16,150,201,338,481},
+                                    {12,228,317,338,19,48},{11,30,39,146,245,366},
+                                    {3,58,161,230,17,264,277},{4,197,240,388,456},
+                                    {172,218,177,196,496},{225,405,251,384,434},
+                                    {16,19,47,228,481},{88,155,135,164,374,451},
+                                    {390,409,77,90,119},{28,310,237,432,484},
+                                    {28,431,13,310,464,471,448},{34,131,291,387,436,489},
+                                    {225,352,403,427,384,444,454,462,474},{170,297,412,483},
+                                    {387,433,76,364,489,487},{96,224,261,144,167,232,469},
+                                    {66,241,174,386,455},{252,255,22,122,128,214},
+                                    {47,82,217,326,404,466},{24,262,329,342,38,210,234},
+                                    {136,326,362,375,404,490},{24,71,260,356,111,278,389},
+                                    {181,205,434,147,225,474},{180,239,403,25,285,385,474},
+                                    {95,110,112,148,216,350,477},{248,267,206,480,479},
+                                    {261,203,232,310,432,486,471},{220,359,35,121,156,494},
+                                    {260,278,25,71},{374,429,88},
+                                    {107,334,41,239,243,254,453,454,462},{254,452,98,243,370},
+                                    {434,452,239,403,462},{26,282,438,241,386,415},
+                                    {51,197,317,388,114,425},{40,188,208,0,78},
+                                    {14,401,256,358},{256,318,346,80,233,396},
+                                    {207,275,58,113,162,186,377},{392,102,193,272},
+                                    {334,49,352,434,452,454},{206,242,348,248,249,490},
+                                    {28,269,432,13,324,488},{169,253,378,395,194},
+                                    {82,93,153,217,379,440},{91,286,318,393,411,120,171,223},
+                                    {414,38,246,351},{99,167,224,289,437,302},
+                                    {106,301,43,126,139,321},{68,306,345,432,13,448,486},
+                                    {75,231,416,103,372,373},{39,333,97,245,281},
+                                    {398,444,445,25,147,403,434},{52,70,137,21,141,410},
+                                    {11,335,125,141,274,410},{110,446,59,112},
+                                    {61,290,249,267,299,480},{50,206,267,280,391,447},
+                                    {248,267,447,249,478},{93,201,421,16,47,56,379,428},
+                                    {195,316,400,242,404,490},{297,329,412,435,86,234},
+                                    {154,96,237,310,431,498},{354,33,89,163,201,379},
+                                    {203,448,471,127,296,306},{79,364,436,489,497},
+                                    {13,128,324,341,214,345,464},{291,436,79,433,487},
+                                    {175,242,249,362,404,442,194,253,463,482},{65,325,64,313,392},
+                                    {263,413,420,85,344,382},{108,300,304,364,497},
+                                    {155,220,312,359,449},{257,20,298,322,406},
+                                    {123,209,426,183,196,218,295},{303,364,493,79,108,487},
+                                    {23,145,237,484,154,269,272},{10,90,103,231,361}
+                            }
+                    }
+            }
+
+    };
+
+
+} } } //namespace inet::spring::utilrout
+#endif
diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/gallery.qml b/src/inet/networklayer/spring/standalone/qtView/resources/gallery.qml
new file mode 100644
index 000000000..37c2a99c1
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/gallery.qml
@@ -0,0 +1,710 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick.Layouts 1.3

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+import QtQuick.Controls.Material 2.0

+import QtQuick.Controls.Universal 2.0

+import Qt.labs.settings 1.0

+import StreeteGraph 1.0

+

+ApplicationWindow {

+    id: window

+    width: 1000

+    height: 520

+    property alias pane: pane

+    visible: true

+    title: "STREETE"

+

+    Settings {

+        id: settings

+        property string style: "Default"

+    }

+

+    header: ToolBar {

+        Material.foreground: "white"

+

+        RowLayout {

+            spacing: 20

+            anchors.fill: parent

+

+            /*

+            ToolButton {

+                contentItem: Image {

+                    fillMode: Image.Pad

+                    horizontalAlignment: Image.AlignHCenter

+                    verticalAlignment: Image.AlignVCenter

+                    source: stackView.depth > 1 ? "images/back.png" : "images/drawer.png"

+                }

+                onClicked: {

+                    if (stackView.depth > 1) {

+                        stackView.pop()

+                        listView.currentIndex = -1

+                    } else {

+                        drawer.open()

+                    }

+                }

+            }*/

+

+            /*

+            Label {

+                id: titleLabel

+                //text: listView.currentItem ? listView.currentItem.text : "STREETE"

+                text: "Load Balancing Demo"

+                font.pixelSize: 20

+                elide: Label.ElideRight

+                horizontalAlignment: Qt.AlignHCenter

+                verticalAlignment: Qt.AlignVCenter

+                Layout.fillWidth: true

+            }*/

+            ListView {

+                anchors.right: menuButton.left

+                anchors.left: parent.left

+                anchors.top: parent.top

+                anchors.bottom: parent.bottom

+                id: listView

+

+                model: ListModel {

+                    ListElement {

+                        name: "Italian"

+                        codename: "Italian"

+                    }

+                    ListElement {

+                        name: "Trivial"

+                        codename: "carre"

+                    }

+                    ListElement {

+                        name: "Germany 50"

+                        codename: "Germany50"

+                    }

+                    ListElement {

+                        name: "NSFNet"

+                        codename: "NSFNet"

+                    }

+                    ListElement {

+                        name: "USNet"

+                        codename: "USNET"

+                    }

+                    ListElement {

+                        name: "ATT"

+                        codename: "ATT"

+                    }

+                    ListElement {

+                        name: "CORONET 75"

+                        codename: "DARPA_CORONET"

+                    }

+                    ListElement {

+                        name: "200 Nodes"

+                        codename: "routers200"

+                    }

+                    /*

+                    ListElement {

+                        name: "500 Nodes"

+                        codename: "routers500"

+                    }

+                    */

+                }

+                Component {

+                    id: contactDelegate

+                    Item {

+                        width: 130

+                        height: parent.height

+                        Label {

+                            anchors.fill: parent

+                            text: name

+                            font.pixelSize: 20

+                            elide: Label.ElideRight

+                            horizontalAlignment: Qt.AlignHCenter

+                            verticalAlignment: Qt.AlignVCenter

+                            Layout.fillWidth: true

+                        }

+                        MouseArea {

+                            anchors.fill: parent

+                            onClicked: {

+                                listView.currentIndex = index

+                                listView.positionViewAtIndex(index, ListView.Center)

+                                graph.setNetwork(codename)

+                            }

+                        }

+                    }

+                }

+

+                orientation:  Qt.Horizontal

+                delegate: contactDelegate

+                highlight: Rectangle { color: "lightsteelblue"; radius: 5 }

+                focus: true

+                spacing: 20

+            }

+            ToolButton {

+                anchors.right: parent.right

+                id: menuButton

+                contentItem: Image {

+                    fillMode: Image.Pad

+                    horizontalAlignment: Image.AlignHCenter

+                    verticalAlignment: Image.AlignVCenter

+                    source: "qrc:/images/menu.png"

+                }

+                onClicked: optionsMenu.open()

+

+                Menu {

+                    id: optionsMenu

+                    x: parent.width - width

+                    transformOrigin: Menu.TopRight

+

+                    //MenuItem {

+                    //    text: "Settings"

+                    //    onTriggered: settingsPopup.open()

+                    //}

+                    MenuItem {

+                        text: "About"

+                        onTriggered: aboutDialog.open()

+                    }

+                }

+            }

+        }

+    }

+

+    /*

+    Drawer {

+        id: drawer

+        width: Math.min(window.width, window.height) / 3 * 2

+        height: window.height

+        dragMargin: stackView.depth > 1 ? 0 : undefined

+

+        ListView {

+            id: listView

+            currentIndex: -1

+            anchors.fill: parent

+

+            delegate: ItemDelegate {

+                width: parent.width

+                text: model.title

+                highlighted: ListView.isCurrentItem

+                onClicked: {

+                    if (listView.currentIndex != index) {

+                        listView.currentIndex = index

+                        stackView.push(model.source)

+                    }

+                    drawer.close()

+                }

+            }

+

+            model: ListModel {

+                ListElement { title: "BusyIndicator"; source: "qrc:/pages/BusyIndicatorPage.qml" }

+                ListElement { title: "Button"; source: "qrc:/pages/ButtonPage.qml" }

+                ListElement { title: "CheckBox"; source: "qrc:/pages/CheckBoxPage.qml" }

+                ListElement { title: "ComboBox"; source: "qrc:/pages/ComboBoxPage.qml" }

+                ListElement { title: "Dial"; source: "qrc:/pages/DialPage.qml" }

+                ListElement { title: "Delegates"; source: "qrc:/pages/DelegatePage.qml" }

+                ListElement { title: "Drawer"; source: "qrc:/pages/DrawerPage.qml" }

+                ListElement { title: "Frame"; source: "qrc:/pages/FramePage.qml" }

+                ListElement { title: "GroupBox"; source: "qrc:/pages/GroupBoxPage.qml" }

+                ListElement { title: "Menu"; source: "qrc:/pages/MenuPage.qml" }

+                ListElement { title: "PageIndicator"; source: "qrc:/pages/PageIndicatorPage.qml" }

+                ListElement { title: "Popup"; source: "qrc:/pages/PopupPage.qml" }

+                ListElement { title: "ProgressBar"; source: "qrc:/pages/ProgressBarPage.qml" }

+                ListElement { title: "RadioButton"; source: "qrc:/pages/RadioButtonPage.qml" }

+                ListElement { title: "RangeSlider"; source: "qrc:/pages/RangeSliderPage.qml" }

+                ListElement { title: "ScrollBar"; source: "qrc:/pages/ScrollBarPage.qml" }

+                ListElement { title: "ScrollIndicator"; source: "qrc:/pages/ScrollIndicatorPage.qml" }

+                ListElement { title: "Slider"; source: "qrc:/pages/SliderPage.qml" }

+                ListElement { title: "SpinBox"; source: "qrc:/pages/SpinBoxPage.qml" }

+                ListElement { title: "StackView"; source: "qrc:/pages/StackViewPage.qml" }

+                ListElement { title: "SwipeView"; source: "qrc:/pages/SwipeViewPage.qml" }

+                ListElement { title: "Switch"; source: "qrc:/pages/SwitchPage.qml" }

+                ListElement { title: "TabBar"; source: "qrc:/pages/TabBarPage.qml" }

+                ListElement { title: "TextArea"; source: "qrc:/pages/TextAreaPage.qml" }

+                ListElement { title: "TextField"; source: "qrc:/pages/TextFieldPage.qml" }

+                ListElement { title: "ToolTip"; source: "qrc:/pages/ToolTipPage.qml" }

+                ListElement { title: "Tumbler"; source: "qrc:/pages/TumblerPage.qml" }

+            }

+

+            ScrollIndicator.vertical: ScrollIndicator { }

+        }

+    }

+    */

+

+    StackView {

+        id: stackView

+        anchors.fill: parent;

+

+

+        initialItem: Pane {

+            id: pane

+            anchors.fill: parent

+

+            //Material.background: "#bdbdbd"

+            //Material.background: "lightgray"

+            Material.background: Material.BlueGrey

+

+

+            property int graphInitWidth: graph.getGraphWidth()

+            property int graphInitHeight: graph.getGraphHeight()

+

+            function resizeGraphBy(a) {

+                if(graphScale.xScale + a < 0.05){

+                    return

+                }

+                a = parseFloat(a)

+                graphScale.xScale += a

+                graphScale.yScale += a

+                flick.resizeContent(pane.graphInitWidth * graphScale.xScale,

+                                    pane.graphInitHeight * graphScale.yScale,

+                                    Qt.point(0,0))

+                flick.contentX *= graphScale.xScale / (graphScale.xScale - a)

+                flick.contentY *= graphScale.yScale / (graphScale.yScale - a)

+            }

+

+            //RowLayout{

+

+

+

+            //}

+

+

+

+            StackView {

+                id: graphStack

+                //anchors.fill: parent

+                anchors.right: parent.right

+                anchors.left: parent.left

+                anchors.top: parent.top

+                anchors.bottom: trafficSliderRectangle.top

+

+                Flickable {

+                    id: flick

+                    antialiasing: true

+                    opacity: 1

+                    anchors.fill: parent

+                    topMargin: 30

+                    bottomMargin: 30

+                    rightMargin: 30

+                    leftMargin: 30

+                    contentWidth: pane.graphInitWidth * graphScale.xScale

+                    contentHeight: pane.graphInitHeight * graphScale.yScale

+

+

+                    PinchArea {

+                        anchors.fill : parent

+                        enabled: true

+

+                        property real totalScale

+                        onPinchStarted: {

+                            flick.interactive = false;

+                            totalScale = 0

+                        }

+

+                        onPinchUpdated: {

+                            flick.contentX += (pinch.previousCenter.x - pinch.center.x) * pane.graphInitWidth / flick.contentWidth

+                            flick.contentY += (pinch.previousCenter.y - pinch.center.y) * pane.graphInitHeight / flick.contentHeight

+                            // resize content

+                            totalScale = pinch.scale-pinch.previousScale

+                            pane.resizeGraphBy( totalScale )

+

+                        }

+

+                        onPinchFinished: {

+                            flick.interactive = true;

+                            // Move its content within bounds.

+                            flick.returnToBounds()

+                        }

+

+

+                        Rectangle {

+                            anchors.fill: parent

+                            color: "transparent"

+                            opacity: 0.0

+                        }

+

+                    }

+

+

+                    StreeteGraph {

+                        id: graph

+                        x:flick.originX

+                        y:flick.originY

+                        width: pane.graphInitWidth

+                        height: pane.graphInitHeight

+                        transform: Scale {

+                            id:graphScale

+                            xScale: Math.max(pane.width/pane.graphInitWidth, pane.height/pane.graphInitHeight)

+                            yScale: Math.max(pane.width/pane.graphInitWidth, pane.height/pane.graphInitHeight)

+                        }

+                        onRunSimulation: {

+                            busyPopup.open()

+                        }

+                        onSimulationFinished: {

+                            busyPopup.close()

+                        }

+                        onNodeSelected: {

+                            graphStack.clear()

+                            graphStack.push(nodeTrafficSlider, {

+                                                x: 0,//nodeX*graphScale.xScale - flick.contentX,

+                                                y: 0//nodeY*graphScale.yScale - flick.contentY

+                                            })

+                        }

+                        onNodeReleased: {

+                            graphStack.clear()

+                        }

+                        onGraphChanged: {

+                            pane.graphInitWidth = graph.getGraphWidth()

+                            pane.graphInitHeight = graph.getGraphHeight()

+                        }

+                    }

+

+

+                    Component {

+                        id: nodeTrafficSlider

+                        Slider {

+

+                            width: 200

+                            height: 20

+                            from: 0.1

+                            to: 10

+                            value: 1

+                            stepSize: 0.1

+                            snapMode: Slider.SnapAlways

+                            focusPolicy: Qt.NoFocus

+

+                            onValueChanged: {

+                                graph.setTraffic(graph.getDatarate() * 0.0008 * value*value);

+                            }

+                        }

+

+                    }

+

+

+

+                    MouseArea {

+                        anchors.fill: parent

+                        onClicked: {

+                            graph.coordinatesClicked(mouseX/graphScale.xScale, mouseY/graphScale.yScale)

+

+                            //nodePopup.x = mouseX - flick.contentX

+                            //nodePopup.y = mouseY - flick.contentY

+                            if (graphStack.depth > 0) {

+                                //graphStack.clear()

+                            } else {

+                                //graphStack.push(redSquare)

+                            }

+                            //nodePopup.open()

+

+                        }

+                        onDoubleClicked: {

+                            //flick.contentWidth = flick.width

+                            //flick.contentHeight = flick.height

+                        }

+                        onWheel: {

+                            // resize content

+                            if (wheel.modifiers & Qt.ControlModifier) {

+                                pane.resizeGraphBy( 0.1 * wheel.angleDelta.y / 120 )

+                                flick.returnToBounds()

+                            }

+                        }

+                    }

+

+                    Popup {

+                        id: nodePopup

+                        //anchors.centerIn: parent

+                        width: 40

+                        height: 40

+                        modal: true

+                        focus: true

+                        BusyIndicator {

+                            anchors.fill: parent

+                            running: true

+                        }

+                    }

+                    ScrollBar.vertical: ScrollBar { }

+                    ScrollBar.horizontal: ScrollBar { }

+

+

+                }

+

+            }

+

+

+            RowLayout {

+                anchors.top: parent.top

+                anchors.right: parent.right

+

+                CheckBox {

+                    text: "Consume Better"

+                    checked: graph.doLoadBalancing

+                    onReleased: {

+                        graph.doLoadBalancing = checked

+                    }

+                }

+                CheckBox {

+                    text: "Consume Less"

+                    checked: graph.doTurnOff

+                    onReleased: {

+                        graph.doTurnOff = checked

+                    }

+                }

+            }

+            ColumnLayout {

+                id:zoomButtons

+                anchors.bottom: trafficSliderRectangle.top;

+                anchors.right: parent.right;

+

+                Button {

+                    text: "+"

+                    onClicked: {

+                        pane.resizeGraphBy(0.15)

+                        flick.returnToBounds()

+                    }

+                }

+                Button {

+                    text: "-"

+                    onClicked: {

+                        pane.resizeGraphBy(-0.15)

+                        flick.returnToBounds()

+                    }

+                }

+            }

+

+

+            Rectangle {

+                id: trafficSliderRectangle

+

+                anchors.right: parent.right

+                anchors.left: parent.left

+                anchors.bottom: parent.bottom

+                height : 20

+

+                color: Material.color(Material.BlueGrey, Material.Shade100)

+                Slider {

+                    id: trafficSlider

+                    anchors.fill: parent

+

+

+                    //anchors.top: graphStack.bottom

+

+                    from: 1.0

+                    to: 10.0

+                    value: 1

+                    stepSize: 1

+                    snapMode: Slider.SnapAlways

+

+                    ToolTip {

+                        parent: trafficSlider.handle

+                        visible: trafficSlider.pressed

+                        text: "Traffic scale: " + parent.value.toFixed(1)

+                    }

+                    onValueChanged: {

+                        graph.setTrafficScale(trafficSlider.value);

+

+                    }

+                }

+            }

+

+        }

+

+

+        /*

+            Image {

+                id: logo

+                width: pane.availableWidth / 2

+                height: pane.availableHeight / 2

+                anchors.centerIn: parent

+                anchors.verticalCenterOffset: -50

+                fillMode: Image.PreserveAspectFit

+                source: "qrc:/images/qt-logo.png"

+            }

+

+            Label {

+                text: "Qt Quick Controls 2 provides a set of controls that can be used to build complete interfaces in Qt Quick."

+                anchors.margins: 20

+                anchors.top: logo.bottom

+                anchors.left: parent.left

+                anchors.right: parent.right

+                anchors.bottom: arrow.top

+                horizontalAlignment: Label.AlignHCenter

+                verticalAlignment: Label.AlignVCenter

+                wrapMode: Label.Wrap

+            }

+

+            Image {

+                id: arrow

+                source: "qrc:/images/arrow.png"

+                anchors.left: parent.left

+                anchors.bottom: parent.bottom

+            }

+            */

+

+    }

+

+    Popup {

+        id: busyPopup

+        //anchors.centerIn: parent

+        x: (window.width - width) / 2

+        y: window.height / 6

+        width: Math.min(window.width, window.height) / 3

+        height: width

+        modal: true

+        focus: true

+        closePolicy: Popup.NoAutoClose

+        BusyIndicator {

+            anchors.fill: parent

+            running: true

+        }

+    }

+

+    Popup {

+        id: settingsPopup

+        x: (window.width - width) / 2

+        y: window.height / 6

+        width: Math.min(window.width, window.height) / 3 * 2

+        height: settingsColumn.implicitHeight + topPadding + bottomPadding

+        modal: true

+        focus: true

+

+        contentItem: ColumnLayout {

+            id: settingsColumn

+            spacing: 20

+

+            Label {

+                text: "Settings"

+                font.bold: true

+            }

+

+            RowLayout {

+                spacing: 10

+

+                Label {

+                    text: "Style:"

+                }

+

+                ComboBox {

+                    id: styleBox

+                    property int styleIndex: -1

+                    model: ["Default", "Material", "Universal"]

+                    Component.onCompleted: {

+                        styleIndex = find(settings.style, Qt.MatchFixedString)

+                        if (styleIndex !== -1)

+                            currentIndex = styleIndex

+                    }

+                    Layout.fillWidth: true

+                }

+            }

+

+            Label {

+                text: "Restart required"

+                color: "#e41e25"

+                opacity: styleBox.currentIndex !== styleBox.styleIndex ? 1.0 : 0.0

+                horizontalAlignment: Label.AlignHCenter

+                verticalAlignment: Label.AlignVCenter

+                Layout.fillWidth: true

+                Layout.fillHeight: true

+            }

+

+            RowLayout {

+                spacing: 10

+

+                Button {

+                    id: okButton

+                    text: "Ok"

+                    onClicked: {

+                        settings.style = styleBox.displayText

+                        settingsPopup.close()

+                    }

+

+                    Material.foreground: Material.primary

+                    Material.background: "transparent"

+                    Material.elevation: 0

+

+                    Layout.preferredWidth: 0

+                    Layout.fillWidth: true

+                }

+

+                Button {

+                    id: cancelButton

+                    text: "Cancel"

+                    onClicked: {

+                        styleBox.currentIndex = styleBox.styleIndex

+                        settingsPopup.close()

+                    }

+

+                    Material.background: "transparent"

+                    Material.elevation: 0

+

+                    Layout.preferredWidth: 0

+                    Layout.fillWidth: true

+                }

+            }

+        }

+    }

+

+    Popup {

+        id: aboutDialog

+        modal: true

+        focus: true

+        x: (window.width - width) / 2

+        y: window.height / 6

+        width: Math.min(window.width, window.height) / 3 * 2

+        contentHeight: aboutColumn.height

+

+        Column {

+            id: aboutColumn

+            spacing: 20

+

+            Label {

+                text: "About"

+                font.bold: true

+            }

+

+            Label {

+                width: aboutDialog.availableWidth

+                text: "This is the demo for the load balancing technique of STREETE"

+                wrapMode: Label.Wrap

+                font.pixelSize: 12

+            }

+

+            Label {

+                width: aboutDialog.availableWidth

+                text: "Click on the nodes to see the amount of data originating from this node and the paths taken by the data"

+                wrapMode: Label.Wrap

+                font.pixelSize: 12

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back.png
new file mode 100644
index 0000000000000000000000000000000000000000..ebc1000f050c2c64c03a643c8dcbe2269e114156
GIT binary patch
literal 219
zcmeAS@N?(olHy`uVBq!ia0vp^A|TAc1|)ksWqE-VOR<w@2nP_<aHMnq`J4qFk;M!Q
z%w-_VSbMeU3{X(A#5JNMI6tkVJh3R1p}f3YFEcN@I61K(RWH9NefB#WDWIYVPZ!4!
zi{9h}iHr~b|JOhJ|Np-~5bw9#$`kzu$cP7Vz5`{-vLwH?DTzDrMjK?^I3VR#mSZ$A
z*I2V*Rh*pZlxJ;0%L@)9YNQ?&pSAFcW<n<;gZ~McDQ6z#S_180@O1TaS?83{1OO>p
BPlx~j

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..cf6163c8298cb79195576541c0018dcf07368219
GIT binary patch
literal 299
zcmeAS@N?(olHy`uVBq!ia0vp^8X(NU1|)m_?Z^dEEX7WqAsj$Z!;#Vf<Z~8yL>4nJ
zu)P6cM!8Z8Q=p(^iEBhjaDG}zd16s2LwR|*US?i)adKios$PCk`s{Z$Qb0v3JY5_^
zB3j?xFyuO9Akp?vf1OkQ6UjZZ(hILGEid9c@mk1nRkPX8%&7h4Cug+(YnkGar^?7&
zz|^)>H(&G)$CFLpnpwUb*!tkp`V+AxewQLIDHhF-^gU+v`nBsLyWXo7k9&;ISv<Bn
zURt|dukH7@^4EHr?oO*-R~<QjN^z$|<m`!SjW&h4Z98=$Y%S|g`SS7?ufx1vs=d_6
q?76di*U25fB|m0=`NOj3rQE%z{UzmAO$UH(X7F_Nb6Mw<&;$U*%6jtv

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back@3x.png
new file mode 100644
index 0000000000000000000000000000000000000000..96376a5af11665a980c3738dadaa44e1bc67fa98
GIT binary patch
literal 344
zcmeAS@N?(olHy`uVBq!ia0vp^HXzKw1|+Ti+$;i8EX7WqAsj$Z!;#Vf<Z~8yL>4nJ
za3z8;<DWBLsz5=>64!{5;QX|b^2DN4hVt@qz0ADq;^f4FRK5J7^x5xhq=1U9db&7<
zWHi2=eUSH%fdC70DZ|_gf~pSl9W-qs?6ytNX>IU%RFUttD}9l4Z+w^$55oqPNqm$1
z)_#v*@vQbV_vH7Se(m=eFRg0-O_k@?exKF4D918xsr#vE#W{PQ$IsAsUAkt!PPVf2
zDxFOyzVU53A=RL>iA|w<4dV%=YzLFbJgu12-8#G1R(zZJOn7$J_x1dq)}GfpPbuo3
z3oqZYx+6*|bIC+ACLrOqt9pVPkhh!trNgB=a{_+Z%E?bpQ}e2peSO9w)BmPV;H_x0
h#UA#R41dmXADH5$cJ}YPtw0Ylc)I$ztaD0e0ssqrf@1&x

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/back@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..578ac14fa4716a011a32ce10659cd3326167532e
GIT binary patch
literal 473
zcmeAS@N?(olHy`uVBq!ia0vp^0U*r51|<6gKdl8)EX7WqAsj$Z!;#Vf<Z~8yL>2?p
zUk71ECym(^Ktah8*NBqf{Irtt#G+J&^73-M%)IR4<ivthz5Jr|+3#$m7#JACJY5_^
zD(1Ysb1?I;gNW<J^(7O69<>HLYxzlLDj%G{By;HWG44dR$|v7jX8e%*aBfrkY57dW
zg<1>;_A9^Cc)8=dRh!C7g_qu!JTJYz_geCl&b^<X6qDAU-e!CD(OKn9bEliAtrwl>
zne(z^d*qSjPx{|FURt>7-s)F7zfa(uZahtN^6|<Kw+^v3S8O+^WP2ppk*+YWv4RAK
z<DD=2<R_<B969N2Klf{J=zi^e_O1WxYbM31)UKQ1Bv-ZPTSv5IpC^w(5`!RfhlIls
z1|>ED!-ft<7ovn7J=@#w$#cW{(TDfvW-WWUc-6gCuXcYHxHtFeCBx1+?D>&9HVCW_
qPZsLjeoaT|<2%*3W*&ywznQaxlNNG&6g~z<1B0ilpUXO@geCwcZNK{f

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer.png
new file mode 100644
index 0000000000000000000000000000000000000000..615cc817323108980b2feca54f405982128306cb
GIT binary patch
literal 213
zcmeAS@N?(olHy`uVBq!ia0vp^A|TAc1|)ksWqE-VV{wqX6T`Z5GB1G~mUKs7M+SzC
z{oH>NS%G}c0*}aI1_r*vAk26?e?<yVP@=>&q9iy!t)x7$D3zfgF*C13FE6!3!9>qM
z&oalj&JU=@&C|s(#KQk+k0BR>1IOV%|Chg)Q3+liq|PkqwV-s0c+$HvKINvaz6Fbv
zSG?e`RXTI`T%t?BMZu5~7E#%S?kzi`E%vxvW$%xOIXC0P4tt=944$rjF6*2UngE%t
BK(PP-

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..b1dd106dc064b913446fdfc0e1789e1d0b509e81
GIT binary patch
literal 286
zcmeAS@N?(olHy`uVBq!ia0vp^8X(NU1|)m_?Z^dEjKx9jP7LeL$-D$|SkfJR9T^xl
z_H+M9WCij$3p^r=85sBugD~Uq{1qucL5ULAh?3y^w370~qEv>0#LT=By}Z;C1rt33
zJ<A;9IzOPAeoq(2kO=p;=M1@+9T}W1?)<-Wa_o<Ug?rV`FiUUz5Oe*jzFqPT)i1^f
zoWEUUvfJ4iCRxXp1RAUL&N9rr(&M=}%}2^Kd0r9M_Le#}IDYbWTGFKzlGv1=3HEz9
l?ZWv7Fnp~v*8bfb{fWzqU8a=WQUyAV!PC{xWt~$(69C`3Y`_2j

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer@3x.png
new file mode 100644
index 0000000000000000000000000000000000000000..289889bf4f53343d3848702704fb7b6e90b1b5ad
GIT binary patch
literal 345
zcmeAS@N?(olHy`uVBq!ia0vp^HXzKw1|+Ti+$;i8jKx9jP7LeL$-D$|SkfJR9T^xl
z_H+M9WCij$3p^r=85sBugD~Uq{1qucL5ULAh?3y^w370~qEv>0#LT=By}Z;C1rt33
zJ<A;9IzOPAQ=Tr4AsNnZ&s%djGm0=>-2UJ9IrHU}xlD&`6PEU#w|qXQ_+0#+B|E0S
zD8<D4<{Ab|OB-$7s7Q#a^-_JOS|y8tm*%IRxpJ({CpYH=A!>e5XLV;>I|c^1&~pD5
an|!C4&dIKuX8Z*Diow&>&t;ucLK6T;5Qp~w

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/drawer@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..215e6a82f137358b1f3494b059dc14be34104035
GIT binary patch
literal 420
zcmeAS@N?(olHy`uVBq!ia0vp^0U*r51|<6gKdl8)jKx9jP7LeL$-D$|SkfJR9T^xl
z_H+M9WCij$3p^r=85sBugD~Uq{1qucL5ULAh?3y^w370~qEv>0#LT=By}Z;C1rt33
zJ<A;9IzOPHqMj~}Ar*0NFBtYQGx8ih@b~}n_d*U0(uH3e3K+`59=lIc@tm|I{`>Oq
zO5xLU9qt_|QlDVH@ebz`U!8I$bfGuZ$#<@}mHFnTTqlj1ue|rf?1*<PpVX#VH}2_t
z>Zg#Ov{M*E=)UyhWoDbQvy^v}M*Wg`>5AXwAkRz&`c%c!{#E5a#+IFDWehAn`Tzrw
N!PC{xWt~$(698kYsyF}u

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu.png
new file mode 100644
index 0000000000000000000000000000000000000000..f02429e90d8e4b6fb963ce194618708e3fd29d37
GIT binary patch
literal 232
zcmeAS@N?(olHy`uVBq!ia0vp^A|TAc1|)ksWqE-VV{wqX6T`Z5GB1G~mUKs7M+SzC
z{oH>NS%G}c0*}aI1_r*vAk26?e?<yVP@=>&q9iy!t)x7$D3zfgF*C13FE6!3!9>qM
z&oalj&JU<2($mE;#KQmWBttF+1s-PWU##-4Z?AqS;#F{Q;eys^Cyqmz@AfU$tzw$_
zip@yHU;;mwmXm2|m}oI6>1Rm$M8(3ttzVa3k^ggFZQZmfznTRa7}J!G<}!tTICpfG
Sqx(9bB@CXfelF{r5}E)PMoSR@

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..9309ad9aa2c7970e18e4dda12012a6e3c8cddcae
GIT binary patch
literal 366
zcmeAS@N?(olHy`uVBq!ia0vp^8X(NU1|)m_?Z^dEjKx9jP7LeL$-D$|SkfJR9T^xl
z_H+M9WCij$3p^r=85sBugD~Uq{1qucL5ULAh?3y^w370~qEv>0#LT=By}Z;C1rt33
zJ<A;9IzOPA`<^b2ArbCxr(NW1F%V$=ySe4{0loFtvJdhVMRpXZGrxY}Z};t>LXTa9
z&=sAvTUR<(HgElGCD=DFbitII-}~x+ebqmlEBh*jZE3>NhkZTO{b52&6}B09+c@9#
zULbO%L4)-&zr|l~A)mi9BbEM2HSh7yd3;YfKx$LK@rFwiTCLcowCP+iTws#2u#a(R
zB9GyF?@KE$pAmi)-xCzTyh!9qCfm})U;L$FuOu+_^eDbEDV}b17G_Vxa>*&?9id%o
k|2(~TN_N4V_H8wc+I16y*)4u01HH=N>FVdQ&MBb@0DotV$^ZZW

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu@3x.png
new file mode 100644
index 0000000000000000000000000000000000000000..7bddf71ffe7b6b083ed2b9e4165f0487dd50f1d9
GIT binary patch
literal 499
zcmeAS@N?(olHy`uVBq!ia0vp^HXzKw1|+Ti+$;i8jKx9jP7LeL$-D$|SkfJR9T^xl
z_H+M9WCij$3p^r=85sBugD~Uq{1qucL5ULAh?3y^w370~qEv>0#LT=By}Z;C1rt33
zJ<A;9IzOPHDV{ElAsNnZX9RXNI|#6To~iwYbx&&FHuf90Iphv}(cw~@k|>pBw<tEi
z!sd9Jo9oNlyVgw?I&9qiP~rW<^Nnw1Vi$KW%vA2Xyh&$&q06@7%iGFVNSyNfZ1ex<
zN9Eh|G?z%tlIXf;fA?njw!O~s`8=+-f6rVR>%3LOP-JbJ^@=uMF#Y3IoBsF6thiUl
zA6M<4X1y`5{C(kr`pvx&{G!g6bwUn{5J%39h<|P^b6o1t-eBiFj!7C(%nf|25`%eM
zS3iW%*&XFBydT**7ryjclilGSz#GityO{{GJSo<B&)nd@nXRTrtdnj>JKG=`3N(D*
zu7^^OWCKB#TAcW{V%zu0GQTADcRieW^uwNY+tpL{2jtYBkUk2G69!LLKbLh*2~7YN
C#KwUD

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/+material/menu@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..e5c23a3b227f5969d490fbcf49585079490e9971
GIT binary patch
literal 642
zcmeAS@N?(olHy`uVBq!ia0vp^0U*r51|<6gKdl8)jKx9jP7LeL$-D$|SkfJR9T^xl
z_H+M9WCij$3p^r=85sBugD~Uq{1qucL5ULAh?3y^w370~qEv>0#LT=By}Z;C1rt33
zJ<A;9IzOPHpFLe1Ln`9l-gL}+<si_KI4wp|{J}ICUG`H#g$&Et&!#;5qw;M^=)Dln
z`5Uy(@6G6Jm()AGsfFS64L%T>9DDk>^xOQB^O+k;q*lI;-f1t_zrO0|m;HB7uf6{*
zd!F<(zgo`i&p-c+TtEBL|F_wlU#qlq&X(!sr|4|F;3KVb_EvO}+1t2TnaxWteqI0n
z^FQzX->>kC>Ga-GUp>pLIW0ONa|&zMCWk;VjZ;jnkqb2X4cSjLZ_$W<Dq`s)(0iq{
zZ*$t3;Jeuq^Z)4NE!h>E_;N{GniaX^7QfP;THB9%#6CAjbc=WD+stAaAi8z?lbl<7
zO)j%}FaEPa<<$9Ei*y2z+*H|P=^(en^{3YI6Nyb3OV$<7F-@NPs%XKkcBxq}Tb52H
zi@a=g_37$6a>}K154T9xa$24fdg2gz<=&*tncpt~L#_AI;z=6z*~sC-E%Max8AIg+
zv8Su&D7AAgnz-v+;Wfuw?M}Z_RF~H!2<RkRgVE}zpLkWaJldO+dL$c|L>N3>{an^L
HB{Ts5{yHFU

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/arrow.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/arrow.png
new file mode 100644
index 0000000000000000000000000000000000000000..d81accbb636decbe6bc206ea48b7940ef2595acf
GIT binary patch
literal 3060
zcmV<Q3k&p#P)<h;3K|Lk000e1NJLTq001Ze001Zm1^@s6jQ+T700009a7bBm000ic
z000ic0Tn1pfB*mrPiaF#P*7-ZbZ>KLZ*U+<Lqi~Na&Km7Y-Iodc-oy)XH-+^7Crag
z^g>IBfRsybQWXdwQbLP>6p<z>Aqfylh#{fb6;Z(vMMVS~$e@S=j*ftg6;Uh<iVD~V
z<RPMtgQJLw%KPDaqifc@_vX$1wbwr9tn;0-&j-K=43<bUQ8j=JsX`tR;Dg7+#^K~H
zK!FM*Z~zbpvt%K2{UZSY_<lS*D<Z%Lz5oGu(+dayz)hRLFdT>f59&ghTmgWD0l;*T
zI7<kC6aYYajzXpYKt=(8otP$50H6c_V9R4-;{Z@C0AMG7=F<Rxo%or10RUT+Ar%3j
zkpLhQWr#!oXgdI`&sK^>09Y^p6lP1rIRMx#05C~cW=H_Aw*bJ-5DT&Z2n+x)QHX^p
z00esgV8|mQcmRZ%02D^@S3L16t`O%c004NIvOKvYIYoh62rY33S640`D9%Y2D-<?i
z0%4j!F2Z@488U%158(66005wo6%pWr^Zj_v4zAA5HjcIqUoGmt2LB>rV&neh&#Q1i
z007~1e$oCcFS8neI|hJl{-P!B1ZZ9hpmq0)X0i`JwE&>$+E?>%_<lS*MWK+n+1cgf
z<k(8YLR(?VSAG6x!e78w{cQPuJpA|d;J)G{fihizM+Erb!p!tcr5w+a34~(Y=8s4G
zw+sLL9n&JjNn*KJDiq^U5^;`1nvC-@r6P$!k}1U{(*I=Q-z@tBKHoI}uxdU5dyy@u
zU1J0GOD7Ombim^G008p4Z^6_k2m^p<gW=D2|L;HjN1!DDfM!XOaR2~bL?kX$%CkSm
z2mk;?pn)o|K^yeJ7%adB9Ki+L!3+FgHiSYX#KJ-lLJDMn9CBbOtb#%)hRv`YDqt_v
zKpix|QD}yfa1JiQRk#j4a1Z)n2%f<xynzV>LC6RbVIkUx0b+_+BaR3cnT7Zv!AJxW
zizFb)h!jyGOOZ85F;a?DAXP{m@;!0_Ifq<Ex{*7`05XF7hP+2Hl!3BQJ=6@fL%FCo
z8iYoo3(#bAF`ADSpqtQgv>H8(HlgRxt7s3}k3K`kFu>>-2Q$QMFfPW!La{h336o>X
zu_CMttHv6zR;&ZNiS=X8v3CR#fknUxHUxJ<AYmRsNLWl*PS{AOARHt#5!wki2?K;t
z!Y3k=s7tgax)J%r7-BLphge7~Bi0g+6E6^Zh(p9TBoc{3GAFr^0!gu?RMHaCM$&Fl
zBk3%un>0uoBa_M6WNWeqIg~6QE69c9o#eyhGvpiOA@W-aonk<7r1(?fC{oI5N*U!4
z<uv66WtcKSRim0x-Ke2d5jBrmLam{;Qm;{ms1r1GnmNsb7D-E`t)i9F8fX`2_i3-_
zbh;7Ul^#x)&{xvS=|||7=mYe33=M`AgU5(xC>fg=2N-7=cNnjjOr{yriy6mMFgG#l
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zilVasu<fx7s4qi(lmHzhf&-Gh8OJ3#ao-*TnQ=+!63_Hw5^TGtm#1&)Hfb0D<be=A
zPkiFA;qvZuXCaMr^0Sz}i#AU^l%4suQ)ke*XHKqKTF2ujDYFtQ6DI;eZ-gw=-|+U>
zwvOh2Goi+}_O;!T<aCk2JU5haYx4QfVvcO)eay$LtS^ji`1@a%Mr9)IE`0+Kar^cE
z0%V5DJ3`mBMtedgTijQ&kRaz8ua}$sp{sKd7<AvU{NonrGdAX18$V0ea^ccHyMH(g
zbuOKdEf%c1fKMq_bsPd#RM8FfKmp>V!s`^uQwJ=7Qr%mRcs+Gp|3FCExdqQdj=omk
zxn!YicCuS+vG{UoA7<0Fv5NDX?d{sDEXcK*mTWu1r6pAS=pF3Pxc7U`!(Bf`Pljpu
z!pUI0vqgt}Ts+_iJBYZGf@_yK;A0T`u=rk*1qc)zyX<aZgo=A#e**X%31J|U-xiW2
zYY5#*X8F)QBAxt@I3UMzEzgM8foLqDeqH!C>kXEa$>R2K;w;T8n|HRH<J4Z;8qMEx
zpx$=v&!}Nv(tLb(_<@@F^PYGIBQ3_c!isSsxJL+NDy;`I07md7R(;|tl!mY~<>d1q
zkDGsAr=epGBCoB??J#n7>4y-VijKL7yjV;x7$H;1!X5!Wfpu#WHK+z`*4Ze}DM2BQ
zSk>gM*9Ky|>BI_DL-Zjh)M@HvH7j7VE~c0)2PtQesG1in?H^e8NMa_c0t*FU!9hVd
z8|zji#-b{ey~DxA8Y<00C^bA5H!xMEj+s2DdtpckliuoEsEw+fW^p5*ahle+{BdPq
z<smuqxzwEe_N2k2D#})*@F~(|QWP3qRbpUFm)QRN!H|xIUt;>)eXE+xt~Hb4M|EP8
zL31d`i&jlD2!@+D`V5RqKWIuh^)7>Amr*{>#o_SfOFVo^ZC-iP9A<jH<=roFsW?z<
z`tTJ!d-#mrhlXt`lewZQT7Q=-B04uVzjCe5PoL4AVfzgQRmmeg2D66?Ei`J`iZiOh
zm3rCN37xCp#y!Oy>k3`kMjt<C_BzsH)7(}BwAh&BvT@r@hYx;YgftjuM`wJk;LZG8
zdRq$5<evu$hx?CAFLgS^NUfmHabt-UlwWIX9Sl%)z`x&F1pY}r{+m{~+0<BFmg~;q
zUH2MgX{&jrY0V+LvDq=8O5tB7TZhs@LC18$m6PjHnh00!PP=N!CkJKY6a>Y%|27Iu
zB06LyY4-f^rmV{n@GJ$L@BsQ8GGs>75mNs;hns_^?2tKnwb&FimX!K*_BiR@y{7z|
z)9Jrl_csVK7iZfgZ&mBRHMO?R9P!B=YwhwmyMNhlc9EoC<P?E2*8r4-_Ye7PyFK9v
zcBf4!{z+hW{;~!)1|eS~!@1HYl`P~}lKS?eVAFrS_ksS^x{5y$$>wdS?<+a@=zPQ8
z<?N`86dJA25e}E44-%nIovUfu*7KlfEfH&ECi?q#aGO0Zcc;E!PGVPG-Zl8~G|%+g
z^(w+@e_bJP|8izP!@fj{ZLrz@veW`jw-K{<<}RW;Kei60#x-o&Qb2OM`Dme{uP4aQ
zmKxq-zPR8x`vk<LEv%Z;yooO{2yezyg!yG}8Mqts^ObInE1Jn>IxwbS=sfX|^8+w#
zWn!jCWrgf;vMH(hX66its)5#bKf|<-6Xha}Cpx@=$!0WC;op_#?#oJ}S0k?+ZPrqs
zz|dcXL4y46xHw%G>w2+%Y<&FmY421y1uiNg4=`d<X|a;+N7-^~ctB1rMz-?sXq{%n
zRY`#dipb}YW-dOW8@_<qq7!tRb<}tq9M;W^xEd)?K&>^7bYggpgdVuN`d0E0>5}=y
zP^#Hz>e+bZ$Ctld<`>4uwTwCUkh?-b;ZOVma5PNZE@xn%(%#PV?+D6$8GNm<Evy*y
zZgf9#mg9$D(g>)7!v&L0<->bn1Y3@vcPtdp@LqZUD;5N+c0{lecH@A(U)*0w$SCaX
zvYsr{U{ytgZ-R)x)5XI&3+_@bsUzekg#wqG7TaQV;|4Ytw1kPDjuG`}5BId8?~)NL
zC0K80wh%_u+9<-eC0jh{VIh3!ZX8)+A((HC_dhNGNOV;_EF|is9_}CLR2n{2sO-p*
zp^#`${hwSyxYWn}e}{;3_g%`(Us&oT%H@X)7g)uN7`a8%BR9I6v#7LcNqYJ+C8Q;9
Ub}qESh4}kGh#-vL6d0TTe?rC(qyPW_

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/arrows@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/arrows@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..66c1fac5af419bfbc4a8ea2b7cad099a17ac1a7e
GIT binary patch
literal 2765
zcmYjTd0bOh8olq4Ko$$Uu!uzk17QgP(&`9UH3$(9Wf2kt*=Y;oR3QZv3MenOXebnr
z8c;w`sYO9qiWM!O5$RMa1^e?i6)i$yaRI7iKuRou&b_bN=^shHdvd;WzU5{q3=Q^w
zgY_m00Px0^0C5-q7!1KA!w^0nIu!6Ze8Dop{Cz<4!18f;prvdI+5|vbDO;aNhi9fN
zASwd@;~VIKeV2CjJqTK5ZjQ_hPfO0sN=$zr$P#y@X1b-mpJ}_sP3Y#ed-Z`}09YHh
zh&M^H<DNYTN?mc6IF#t>`*UBZyw|Mio=?S6+jm2{Nbl)2%aUuN_NgV#uJWs?<#V+Y
zclHO*&EW3#w@(^M7xq_-yG<Ji+1KV@x`$}o^Ywatoo@D*=|r$Y{Q>5LsSkDu$QLGc
zb$@i`Z6iQR3Uj^#&(_5I@<7dT#>)@rWqeHCFIJ86NeL6A@Ol>FF#YuW;9!1fyb{RP
za)+iYy&Gwy8Ryj1CJ+X*iWx5+P+4N}F&jSlqH}QY4+Z23-yy~hvu&lgim5R5us}(D
zg}`Ge3JMFg6)fAmV%oMqT1N~x#{mxZKAl^zF9N}_V#cq@^s;r1h7L*0$$uRyTF1rx
z9DVLnX2siR7gG?+O36r>!et^*97t==rI0elBR5n>f{<I*N!iI2!sk1|xp^$Xl&k2Z
zj4_4j$}r?-?0{!SqCC$s#^@>N$Hk4g2eYy%h-5r4rKD20vK!{!6E#*tM|iuN64yui
zi@nph@6}Tys1>XH+|ZP|6|&Fbz;h!qPTYFP9U&_ep+Vb`%~}WiA3;cSsElz(LNEKq
z2CU^CToX${B;&`U$mV1K?VtDY03`^u?ODAS`=Ufa`f)w)pn|p5({jcP_GI#L)1{_U
zRY5#5o-py<sBSW051z|N%6s=C(+C^$+Bkpl4#$;%F59D2DGMLD0KUA5Q?vtQie%EH
zaTXab!I#=wHUnJ{Pxe;QJr;Q_j2WYdyojsQAcaWkW06gKIop&S0rI3gS$fhH7Ma#a
z3*IJ(z_hU|h!aO68*z0kUv9=>OF>sOPxf}waTaMZUZWEWieh5dyeuhEBs*H31(DmC
z{o4c~SZgEam@={kPl%c`_?)vf91M$j!c}cTy6OiB{yA|g3=B(nLZZzH0((V5W}7`-
z<;IsY6?A8?FPym~Sm2MfHU%amB)!EVAM6#cacVQCt70X%0f)UE3<vRqR&7fl@I%JK
zNB{LLuzFls_w0{_hK9PCxm$;AxFS)d&-3wV-6^Hj!|xt_*3{y=f9K+lzGF|ib*pba
zf1Gb9D7D$CST%A;Bn8Xk;tib2Z$vZm8-eG=5hEDq^7Q9$bt^0X$nuf5d;fzSW|6*p
z{pR%SsZUTsu*SXoMyDO(g#LaNKs<{Q@<Vv^VrAb1xkCb$`=Dd45YaS9D$Z9IPFK~>
z&R{$Ht`~%SrU|hCr4n6q-*s1m80%lV`C#Q4ZAbaX(T11T4*5&KuvEmm9ANA=%taEZ
z>n5C`+%MgWmKGpuyRK+VyVe+%JQRy;CQTP5a9|^oC^koNbx*wg;W<_Af-4{Fqv-1n
z!{Ucy5dG&>Nb<{^mTLjVX${&27Fq3#`YV|GJsKK|DUKK9Bt)U`9a|Ji{Wn|~Q}=xD
zl_sUDKJ6I|G)`TnzMn7`hP6sHX*{EjC9*xOxs5<qHt<mqBoaM!d@ypMzLx9NRWdc(
zaTa7(qM|$^b$5Qkb<^K&y*locf6K)MIU5`j?csy2kb&Qle+r-IUW7TDZq)I~;IZ9l
z$s10fypCT`Gp`UOrIZaPdb_aZ*$?L%s1_X<a3brDw09q$HUG1@a@gESGq0bkqfA<~
zOZzk{baDAbuaOG~39^La%H*cxuAWS^K)%fX`!<&3pk4Xb&O}JTiJSLE`g6nu*ObeL
z-&TEnec&|yRE+Aach<wfRA9|->~pa2c1*wI(Z15>N!R9dnPwTB!JifHzg&{@>6q5=
zK+Cmn1z+WbzWgRg9<?!R&*Q^RsDDScXsUfYZOhA#Jn{z;(RHcS#{YDV4HpRC?aANO
z;0n+xs-Jcr`0c~*aZ_07dQFOFEXJU?86P&{+BhnlDY#=!Ql07JMDw1TUo*bdu)Wc>
z`J}GJGY9jW*u^tiI*>PTYq2B-{I$)#mXe)+J5?G>0kusZ&6959a6t9Yb$8Hc#cA*f
zygVVgduk2c7In}w=x5>zre@(tnIiVe2!J;9r2By7hA&=GugE)>QiU-^9_e>qmz&|6
z<wCVK6DRW6SNXa#qrbTC-0K9(XD^n2%sw&mRl^3@#H){t;EJ-F^|#ZRYD+R>gzI%V
zRClGa+JZzkZ~fG4Mv8|s(2N4j6RZLzdpw-<?pv|Pl`I|2&-wjs-NprNhkju?QIg$e
zp6*`Fg5Tcn>mJ(7MPS7~f*VDm;b^+>%{KFv#dLQIm7+K4D3}YyiUS3XTh*f;Y`YE#
zR=iDc(*q=iSg4-%mLCPV=RmTp<r&(LFI~uPJFl-&g?O;-UHIg2MS+*q!wNomPjSW>
zOFe@hI}%yLQCsrKsKQ4tAFn#!2$CHv&(b2dWBtK`?aWpwU1pecB#?x+zTNazW^lj1
z6r|WyOq7?+HG+WvK?GB~(n1B3*Ev4U<&&$;*!#r29TJe@SaF`Ft755Hy{DDnt_18@
zRq?FmSO=eUA=p{s-by~%L~PxG>l^XQ+_r3<N`l2GBd^Y5kYHv)axPzDsV91UPtuy3
zaFy3qHTq50&otN^7@Pcejed8&zAn$IXY~oQ`3`HX6H(J1!{LLI1&qOEf!-LnASRPV
zjuF7SfbnC$znBHiayC_cO*03rbmGfpTOlKwkXJpciG%^?RMog500w5)tIj~m?T;CE
zm+(#k_*1I#yJiy#yhFI}*;SG_$T8bwO^Fy0mk1=1OUSJ$kzBLu){n|VG2m~iu|5Sw
zWafmbez4F2$n1$8yHW*2))2k*s5U#(#Pz2kMaUv<b|Z?ALwvshQG{<2{oNFWqZzJ8
z6h3i#WX^yEtd28w4RS((>Zv$1R|!i=w(Yr3G1$b=1xm!47{1`fglcxgh$|9l=U~mX
zW-cHhncJ(h<I+KYFzpH|UuMYdcSQ}ho5~NoKr=|;`YhZej^JRxk2XJoe3li;M#FIy
z@N^-xbI*-nQZjce4LJ`4(-yu)6bnUb3j&&bXp6r=l?2YlJe|$L!#IEQ_K6el-zM0y
LIau86lW_2VTDgYv

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/back.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/back.png
new file mode 100644
index 0000000000000000000000000000000000000000..db43e2738fdb91c51b59031fdb86b9a32f7cf449
GIT binary patch
literal 220
zcmeAS@N?(olHy`uVBq!ia0vp^A|TAc1|)ksWqE-VOR<w@2nP_<aHMnq`J4qFk;M!Q
z%w-_VSbMeU3{X(A#5JNMI6tkVJh3R1p}f3YFEcN@I61K(RWH9NefB#WDWIZAPZ!4!
zi{7_aHgYyN@UUKJ7wdbn>=xI%)bw)Uh?`Lyk5rS2_n-H6QczjGe$C8)4e2}^9vx^?
z<kps0eB;uF`i-x$%O;-7pR}vUdB5xBd52}C>f*yorkOlU_G?|PBVv3i3gmVMPgg&e
IbxsLQ05FD0*Z=?k

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/back@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/back@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..c55ab315f9f7f3fc23cf62f8ec2c562ab269de49
GIT binary patch
literal 289
zcmeAS@N?(olHy`uVBq!ia0vp^8X(NU1|)m_?Z^dEEX7WqAsj$Z!;#Vf<Z~8yL>4nJ
zu)P6cM!8Z8Q=p(^iEBhjaDG}zd16s2LwR|*US?i)adKios$PCk`s{Z$Qb0xXJY5_^
zB3j?xFyv}>5OKZe9d%GPmG|bX?2UcC-=??;=p1A07CBtbHvePn1Wnr?-4prWS$#dQ
zVQ$ga1MD-l2XozI6y}^hKk3Qhx!fK*1S`zy{8#*qaE@P}y8l>KjOQ^|W4&307kj$Z
zdMEFT_CGxJU!JbYgpy0j=SmMqEBB|TtnFDdb>dc|O<~g=?md2&xA*QZCVe3ftCy^4
eepRf0_OG?-TcyL4Ij<M!QU*^~KbLh*2~7Z3QEWp1

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/back@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/back@3x.png
new file mode 100644
index 0000000000000000000000000000000000000000..b228eb87d70f920e9e8c3c720971ae6fedff1f25
GIT binary patch
literal 351
zcmeAS@N?(olHy`uVBq!ia0vp^HXzKw1|+Ti+$;i8EX7WqAsj$Z!;#Vf<Z~8yL>4nJ
za3z8;<DWBLsz5=>64!{5;QX|b^2DN4hVt@qz0ADq;^f4FRK5J7^x5xhq=1U<c)B=-
zWHi2=?Z|h?fQN<s9^+q5`$wD~{2yq_2(WjAgjz7Qnr+>y{C49+_t(Kwngo&(*&f`e
z?pS(*Is5_N9P9H&*31QuRileuSzYYunLSr6=JNbmbDv$v-DMw~ZFVQB{&J4Q&5*NR
zVkdvOZ}PZiKgo5|zll1NzV@d~TvH!(^3}4Y1)KC{-!-fGU9tSwvWI^{H!<s7iT0~3
z+_&p$o@(mlNoGnfIXrH4EKyd-RG!q=u%y?+iU};ZWXiR(ofD_{wpYePtuU3%Tg$yt
ou0#BoZ~JuJCBIHOcgR;V8SR+ZrKz%c9?+i*p00i_>zopr06SNTasU7T

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/back@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/back@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..dd157e78a0535d6968862fff7b8f0cb6be7ce585
GIT binary patch
literal 452
zcmeAS@N?(olHy`uVBq!ia0vp^0U*r51|<6gKdl8)EX7WqAsj$Z!;#Vf<Z~8yL>2?p
zUk71ECym(^Ktah8*NBqf{Irtt#G+J&^73-M%)IR4<ivthz5Jr|+3#$m7#J8GJzX3_
zD(1Ys<H*$%AmREj+B!qibcN}bN7F8vaV=z(2yD($>e7ENdhr~4zM5KlytIZt6NAph
zf13>s_+1JOQhjOgaqF3L=5c=`UH%-5d!JC69Qvs2-PJjJwsrU<wePD~>>8u)Z#Hr6
zlF3VaAAUS9xIVSaOTGVjLiaj*o=2hypLmWK3!HbbVg5)8Lw_%?&%B54)%5?CUW>i-
zxczbX!~5|qYnODNT0Ws)F8a^iwKi;Oh7BEzE<6fJ41&xZ5)MZgl-LA_68iATuECRM
zhRGwLZ|AJMt-N-L%ALO#Df>%p;`0PXvjm<DKc$asKipL2HReuWOi0mZblA1iVMozl
QV2Cq#y85}Sb4q9e0O9?mxBvhE

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer.png
new file mode 100644
index 0000000000000000000000000000000000000000..1e974efae878c093b645c0d3a8059ab6727ce0b4
GIT binary patch
literal 123
zcmeAS@N?(olHy`uVBq!ia0vp^A|TAc1|)ksWqE;=lc$SgNX4x;Qx5Vn7;rH4ANw1A
zOjfE!lUd*c&nDlX{tb`XSQRuc-QJca#B_@}^-bH#_jae;f1WP9f4~f={r`VvhVRWh
Vy3c?9v;lG%JYD@<);T3K0RTNODQ^G(

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..eba3b6cccf631f4eb94160cf1aadb8faca2a887a
GIT binary patch
literal 126
zcmeAS@N?(olHy`uVBq!ia0vp^8X(NX3?x5J2>1u2I0Jk_T!Hle|Nntx@v-JYAjMP?
z<QL4qP&WCj1(2uY>Eak7F*TW^m6^?GX5i`t37Uy%49p@Mf~H$ux#Li{f|=o!c*Whe
T_w8$esu?_8{an^LB{Ts5XSyS3

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer@3x.png
new file mode 100644
index 0000000000000000000000000000000000000000..3584ed6d8b19377357fe9057aed5a3b568b525fc
GIT binary patch
literal 130
zcmeAS@N?(olHy`uVBq!ia0vp^HXzKz3?$tr89oG3oB=)|u0Z<#|NlU;_*ioxkYXwc
z@(X5QD4TrN0?1SIba4#PIG@bn%F4rhmOr|cXIao(`9lpnF6}b)CN*qkHEfY}j0}7)
W`75>y$qEB?FnGH9xvX<aXaWFTnIH!M

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/drawer@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..60d93aff7b0fa8f570e013f6ebc0a86a338f4474
GIT binary patch
literal 131
zcmeAS@N?(olHy`uVBq!ia0vp^0U*r83?x6-OW6S_&H$efS0MfW|9>D^e5|<;NHLWJ
z`2{mDlubTs0pzKBx;TbdoKEIA$|T{|^+1cqz=BoM;J^w6)uzQC?WEo}Ti$ceo5{nl
Y>fhrA8|lTrfm#?mUHx3vIVCg!0QrR_P5=M^

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/menu.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/menu.png
new file mode 100644
index 0000000000000000000000000000000000000000..a10473d9e1ef9b0667894122105ae6d2c7dbf6b5
GIT binary patch
literal 123
zcmeAS@N?(olHy`uVBq!ia0vp^A|TAf3?x51|2hvy@dWsUxB}__|Nkq=%L9?{J62C1
zpSdK+FPMR$LHwNiKOk4y)5S4_BRZLbm9g!@h1!Hq_ClP32VJJDW?^Eu5}>+rMbvj$
PpfUzeS3j3^P6<r_-LoKz

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/menu@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/menu@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..649c2a08c6995b660c0a193764545ea06a02d595
GIT binary patch
literal 158
zcmeAS@N?(olHy`uVBq!ia0vp^8X(NV3?%C=ER6$F`~f~8u0Z<#|Nlzz@(^?|<mg18
z5KBprUoZnhz<qg_FWo@Cm8Xkih{pM3fg?;3AGnNWT4*P5tlF`|B9UVjkWA*-#lTqD
v6tOjVE63`|5)BCtSlpd6En0;R-eF`oUFRsu+NHe*XbOX;tDnm{r-UW|VCF5x

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/menu@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/menu@3x.png
new file mode 100644
index 0000000000000000000000000000000000000000..9554b6952b395f3b63670b439cd4c0f9b6834092
GIT binary patch
literal 193
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literal 0
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diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/menu@4x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/menu@4x.png
new file mode 100644
index 0000000000000000000000000000000000000000..187c171cdef27bd4efc747a84402b4f23027dcdc
GIT binary patch
literal 223
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literal 0
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diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/qt-logo.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/qt-logo.png
new file mode 100644
index 0000000000000000000000000000000000000000..90e6f905aeec1eaf412616c829329dde84ba2f33
GIT binary patch
literal 2695
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z-?iD^kd_eNmYfTTl;UYY8gwCjd%YSX3W<-q$rJhQ?A}bVhe#kp3=YPD{)ZaGzdjE_
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literal 0
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diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/qt-logo@2x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/qt-logo@2x.png
new file mode 100644
index 0000000000000000000000000000000000000000..22d111ad3b44ed33fb4352a8f976530f7a66abd5
GIT binary patch
literal 5521
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z9UC~ZFlG>!@gsz8Mb>{IkR+`yd1x|L(Zem=`D~#m>C#Z-MNXj)$HfWWFYhAhA21Q%
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z?(BA}aW?J21!7=sWsrS;#^J>C*nA$jl%AV^oKo~r`U*{Dd+TzgO?31iv61yF76u`^
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zZY8s%TLB6c_9=9{J=-`}3DuGJu)oFzgQLt7XFArN0<$`Cym{tI)jgIV4@%iW+MpV0
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diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/images/qt-logo@3x.png b/src/inet/networklayer/spring/standalone/qtView/resources/images/qt-logo@3x.png
new file mode 100644
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GIT binary patch
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z?JP+ihOwg8ubJfcB{K%<4DRJep!e7^NI4)4pdMP0Bm67Zdhy3**H>QWMm(D)=LBD3
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z4X7W6I?RSV*iGU#{C<4Qi97(7jgY@M$JE6yZ}=T7c#mF34BUxsZ6|$a#5ZJzcB>}4
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zQcWkO<&d#kN$H50G0Y2?sli?276@E@hM|RDkv$WozZ1ku^0zBZD-*wIeQW0jhh{A}
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z!i&w4R;JzyPeCzGr8kGgq1YX?n7ClSg1aTJtLDt==YBIdfU^Lj+M4!S8*rByIhQkY
zx9>qMPN)2#)pNZdxqvhb%%e6%@x{Aj;{g}!K3{-lrss$i^T9%!y-ladyVZG)*`a9-
zDmY>>(*1Dbm-X~P(BoX@R$rK$rvKKsy|FWD)${Jgu0ZsNv8(%wbn35Ae`_+<o&6>u
zN0OIr;L4d^&m>Rb>6w6fYQy}vH>jvFsGLZbv`Be&%v*ldyb5<}wdMN@>#>bGPwS1h
zE{QerW?OytMvkvi!IiWKc~YVZw4n^>D%>Qa?oyFvP0-WnEVELxXQ}D+LwOW%umPg>
zo}F}Q2s;1fe9FY#;k7rD3oJfs+-PnNT;*BdrsrfPzOv85uL-{{EB8&<Y;XG7_u>1K
zWKn%mJ?itWClZLpWQCAwdf!`qaV;u80av58z9ui+J-a|JahCa|aR?o7>t=rSmDA3@
ztB&#zcZ}MWNF83`uH6l<W}E9&Gcce?%d>5pz58v)&_wum<aet0c8|%5OF{^+dg_9e
zU%B;~{LKN-Ct3BKDR`6m?8L;f=1|NNaPT@~XG+@7JFBW7Aiq>?b6GWlR|(qEH9GM|
z5*k0gCmI;9uE!9<$W7Vu`rfLBFCq<sD-yk6#Y>=b{XxZzUkMjHDpei!J2<<TA=G8w
zIw&VvB94FEL*K;H-kl$~>EPLviGepOI;5{lb^3O;Z9YQzQeFG8pam*d*%9AB|3FA5
zt>WZR{O65?B~jptH+%hLM-2}42f65W+kKy&I;v$c_IOsZl$XN3oOMHZTc`SI;>8oA
zC0W@)kmpJi-u}k_<!qgs8lNm&Ado;eFL$D2MvVpWvv=Cs)W)+T5Td%Ns+i*agCm1`
zO38I;iceL}fBXmA-b`4|<ki_)`n(Fi->=Dikwl${Y#TxC@KWw9%VUq*c;!Ppa`#~$
zXVgf{cHSw!#NWFli&8RH+LH^O&_vc0q26c2lH79P^^*mT-x*{g*_@5)HJ0;KGPq2t
z*V*dN*D9Ec6|L=A>oHbZfzD@suueq(UX#Y!Ao2X@X3#vdB)<5v3vqTeR72KKPGq?<
zF+tp8qi3uNWx@o)|E0i?30D<ag5l`nJeU2sr-Nhr&gl}RVk3?^>zNFTpz>!|2xvuv
zFdqQ=R=Y}f_P7}Xr1$Hh(Sc^fT&-*Kgyjo^h4Q5M75Djf{mrsA_~C=`v^B>I#QM0L
zS64$-wjCvfB(vT;_(>(dUjgo$!uOUyu^~&cx_l6$#$~!d@ad(>c4#!>g8RXI=|m0}
zIXE0;G$RF{)y!D`x-cur;t+A$KVXfMW91j$5&$hx_2@}k2E%gZ(kv^d`{r)ccLEh}
z3aE6wbysGWIH;=&g&FJ_97xBs5WLD0XG&QsSUB@#U0;*<IIITEF1DI%oXFj<!mcy$
zf@1`$L-BE4nce68)r~Jc)O=>Ak@#^}_}${x+k?cpMqxhz+>i0*>B~+fYO*S2*2))4
zm|s5jGcyq$IhQpEA|PFG4rk%onFnE!(fO=wfgCXgx$X|9R&ilY(cTp*4?`A*$53IL
zJx;ajGN4ylHX<0gY0BIOLbOH@->Ps!z3EbNS3;1}fyUJkX>e`j>H7WddF9K<Z@(T;
zob&l*vvAT}$aPv=txG`m{0p}TaJB#&2dyi+Kr&70<yqe;WwsR>zGdrw`P#;&K$fSc
zb6$k?tvpW41eq_ym?*E($Xc&b5VP0@X8bl~`(569;y&|1EUE_z1?@LVm~G`B$Z3Y8
z$l40>@`n!<b@QuMa2@V%P4k?%gLlS!6EAm;4F+I&8t63hYaaIdtv-J|yz@iuZA_fY
zByr_YokDwI&ON-X=-^d%uliGIZ#3JCmk*CHjrkNVC;hH0w~ajsyk>|PMQ`k_wDI-8
zz4;RUd9g64I@8*4bDyL5JhjUSK33=`Gvv!B+)$XidzP8$+{*)~LrplrU^Dgl#QZG(
zTXOc?#+{83#HO<{?9|1{Oe(FSdkXM88c;|05rNM$<+tK==s|`ZvG6nT5<B$j5W1V7
zgRZkkcf@@@H)dYbM8OWgP!n|r%-RmZvx__7h2Nhf8o-q*j@UUfqd@ymD5c$q9<f;G
zzUK99XyRiCD(5!d){$Krv_Bn-e|n<PYqG1wq^occ@@C@tdA|0@_j`I8IGJ)f*j*J+
z2i=rTZsu1{HpdlJ1Ar`?Op=-o6sMGKn~%v%WO(2#`uWwJL)N$+GN3USC9J2m9q2W}
z5tPH)11T&i@5C3c6zC`FK-<h$@+J?s@FBmpE5N4drm<4S8>P5#dkl}?oW^6YSbuDI
zV4^lDvZpGwdWmP%1HfbiFg^U9&UP|see~gx?+!}!g)*EHs8@nQ&;iGu-$;7lIQPT#
z7U3sOkPsk@l_B5K<T7(RP)r@d49IWPZBCy_ef-P&1TGefcOh4S%VK$aAG6Z6o%6)C
zK_T)`*lpbLj##c_=-QGi1OF*dN~3iPCmLHvH}&>J?J8-twmsvX9|q-w!EoH(@{+=e
zQ`{A64RNvN&pkvdWq*LB@?kOa$`5m+m_+e6jNk0e8fy7VaY2P4Wg)iD>6nM%g54_A
zN-t6BU1V|0R<@yM8=ezDBT;&)E3+gm4#`KIk5k85gb*Cv31xgr9w)J77il@can^CW
znK~3LEa+=WzS9KV(Q>q{fii*m0&rlVz^(`>;lV+)hYAtgU)oooZLi4U*-~?MDyV@m
zV+=TcgDZ)auSkzik-n1msa>V{@NE_4Vk4UsR!pn_-Ko5-t}M$g8mNL`@h#gO7Cn4R
z6BJgrkVuq8S3=COo}>OKOYtJF*Dg*S^tVuhpZG5TFGu1$l>F60g8F|)iAaOMn<s6Z
z*vnrKa2~=G%;!h4=u|X~(hyKrxajohX<D8Uy_r91xj;||&cww-Iu`6>KG$MUr}Dwc
z%##k(#M+CXUoJ%TfIc$#>RO{yUH|6zHx{}oeoFS?x#Q^O>G*oCnyu0n*vRhWh0cCD
zal8Gb7OZ3g(?{rXgPEa6hvX>4bF!A_%DttH<>9rhMs}i<t=RtHSF<Zq`C|uDop<1f
zQ`@hOGcanQ_O53c;}{$kERZUMRA&YrQgMfL=31cjgW|sP`N+oU(u(N*IFmqHdit5C
zu!|ct3Ww1AE9WOSMb0X9;b>;v{0^%e408;*r>!?%35iSCzI{&sid2oDofKWSKm3{s
zft<;86WMHb47k?y@&W@F19zuJp{7uK0YM=^e<HJ4;edx<-uO@mYnMT-m&rX4`-GL`
zg=x=anJXF+nex8ZrVoBu_X_17sBzZU(ijRVsB_sFq=+os{U)9fibAKo$Nd~nP7ZEO
z&Kki9xeKUoAY+PxbBy<lUA{ik|8(+1YstPNKklr)XMXEQAfZ<;2kqO1qPGzR8}OJ4
zzQoVMcG^3Gw?xIZX(!kx<q`L5z1Ok=S?+mR7v<(Yq9x@HBT>t7W+jDjqJAf{1X#K6
zWbj~<Xc1T$3ZkOFwql#y`1Dfycl);FFbv!5kW~O%@51J&d1=loYh88NJq|eH5K+%}
zv-05b`W}t6IniRH3_cw`ob6nn>?LjNsX1Yr0No#?gPsCxG4%Pv^Q!B4!=At1(7xMs
z&R>)$)+rp@2enz_MAxQh`<;th6M?I#(HW0Njkc0@^G7^D+XA~&nq@C%H|nGOWxUL!
zlruE>?)nIA43BG)_2>D=Zs%J01o`El4xi0A23)gIp3Cl#eV_O5@Jf3$sJFF~dS735
z8~pV1W^TzamtgpQO<QD)^Jii*!Og(YxV2?tzecjqye((T^}dhPa@FdRm$JdNhDQ?6
zRW!d>ZprF|-4zl$sNc-Z*{{1e(BkyI_&LEOesBoEKg><!)X5zr()`W~gc=M^2C^g{
zs2)L|W2ZL#RdSjN#Kle>VJ`ufrk6K&wu1S(?X`}4Xe5{2AB-COoaVWHCDS5c^Wsn^
z9oBoc*B5*y(fRbXI7_BXIU_z4w3X)3e166eqfAy$V4$BfQ()$`8y2i>lS0dw-9Q12
zqy=B?k#o<w%y)e3aVvm^L}9ZV%Bq<&B|E4BQBaGlQ!(#ocaC`0or@gMcM+X;9F(>f
zLfu(j_R4|*Kp(INK3OpFH(Ifc$aw5M4qf@eq|Y#CrtVE7(da;HaYOC2v?l`Ub<;m1
zz|AxYjSmajEWp$>4Pc-j2%_I=&ZITV%PCtlEM?{m41O=eRiO|gr|e1eK*P#A8lv;f
z0f$iB)lt?%={IFWmY)?X!paro=~8z_Q^8eGiE%DvA*N<l?eUlk1I!I04>ik?X~{hD
zIDLWprICx5+Nt1ZF4rHt<Ze0MCD>6>K;0gSMt~9VGdQ|psgn|XKC6(m$AQFp0$g;^
zHMnhr%!F+O`1Iwc5{y6(6mYqa_ohFpbg+p<OX@G7W)WuZ1kf?`UK_unf8HR%TP=x}
zQN|n|At?`d!*PmWp#<m@!~(}SK+F+D=?HKsTZt~68o&rMBCze7z+jXYy(TGWx|ay0
z7=ZW-8yAoQTesamfZ=A&<N`K&3R7o=2EU~CUhN50nf=N>?FV3B%pjhAe@q8%Jb_e?
z8UkQ&{<x#vOM%X0X2+m;G!y=-;Ce+!xee%kVB!*Rye4}EuQ8SKADizX<vk~=LG34)
z(`5Emx6>l{a_1J|80c&RSBt>Ne<F8?XP5!Rz)}ozCWW4iyb%yER@u`4_!-Fod`csP
z#5VkZ7#j+xr$QO~ep|63IGryk!StjcZ5*oJ38b7ARPZ7B18+DM25AjZc*;J+zf+cj
z=;wr=YlNT&8qnYrJ#+=sT_sRhafoA-GEr?INaY2P?hRQr$`iNHG~J27K>B7<AkFIu
zK>VA?mIMNgnnMWxj0p@IIZ1rsgc3Ld>?||ao#1(TZJ|Qm-nZv>ADgSaw#5lvyQU&j
zym^PW5%&5fq|WD~{-6C;&Ag{A-t-;sVjx*cUib?wC(fIRrrTWDCAu^#sbT)u3D~#r
z@a5L;;iJ2QJ8*4zVaoZMSZ|Z2r~P@$gxQ<0pMl}GL5GegIV&u9hHmO@5bHN!=qG~>
zr-o=LEJDITZ3k|@igxOK$JTcJR#|7Ib|x==het@s8v*Z*8qSyZ&X%|+-BtXZK{s#V
z9wi16Gk=%LFu_is+k0#4k{oGiXt3+-#3i>sPWl9AJX)B%bF~IDa<dW!nORTSrtkHS
z$KlcIV{KtK{|u?G_^;MOyW`d7MtqI%*rqGvi9c_?0-vaxr|Ew1iiW&a%-Dr<l6%4v
zXkKoW;%Ff}<g16kZErur+t-w{W!;o$;9Qu({yT4a{yhm?2Tv^Nrzq%g%#V#lE*Jcr
zCObZ&HJV?u(QQBYyQApuVD6hz+FzjRkl5=$|ADZqCw!kl2AAimSefSpCjy7KJ%USC
zT?ldpE@rd6^A{N`kx_><NE4uM5@C1F1V+-K0-qlaiUufntk^7_!`gEUOKU@Fm0PYO
z<L2k(#lVhr4mQlqq`bHNBONT6<s$<(PVF3+es^qnAE9?C#07j}O5(<X{yF&x#RJd<
z2SWbq2_b^P{yhId^1mTea|K1FO~>*5nYMfr@KG?DOXUIr0V69KM%LutC!}c@u-~62
z{9h#hB*e%A#l!wZ2$4WB=ij`>4}ri}`u7t$O7JqA2ekG6ONRfEgh&m^^B*!`fXM%n
z0U{&@K&JlpivNK2gby6#`%<7Ugw3j$ARs}&$H7{@kYfI-1Y(EgngIR>WW<8!e+mGx
jo1h>I@I-CT2Tlc}@lFYfLk?2Gz`x5Xn#%8#Zu|W&K%vY@

literal 0
HcmV?d00001

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/BusyIndicatorPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/BusyIndicatorPage.qml
new file mode 100644
index 000000000..95cbec155
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/BusyIndicatorPage.qml
@@ -0,0 +1,66 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "BusyIndicator is used to indicate activity while content is being loaded,"

+                  + " or when the UI is blocked waiting for a resource to become available."

+        }

+

+        BusyIndicator {

+            readonly property int size: Math.min(page.availableWidth, page.availableHeight) / 5

+            width: size

+            height: size

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ButtonPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ButtonPage.qml
new file mode 100644
index 000000000..ae0471391
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ButtonPage.qml
@@ -0,0 +1,82 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(button.implicitWidth, Math.min(button.implicitWidth * 2, page.availableWidth / 3))

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Button presents a push-button that can be pushed or clicked by the user. "

+                + "Buttons are normally used to perform an action, or to answer a question."

+        }

+

+        Column {

+            spacing: 20

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            Button {

+                text: "First"

+                width: itemWidth

+            }

+            Button {

+                id: button

+                text: "Second"

+                width: itemWidth

+                highlighted: true

+            }

+            Button {

+                text: "Third"

+                enabled: false

+                width: itemWidth

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/CheckBoxPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/CheckBoxPage.qml
new file mode 100644
index 000000000..c9b242d76
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/CheckBoxPage.qml
@@ -0,0 +1,77 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "CheckBox presents an option button that can be toggled on or off. "

+                + "Check boxes are typically used to select one or more options from a set of options."

+        }

+

+        Column {

+            spacing: 20

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            CheckBox {

+                text: "First"

+                checked: true

+            }

+            CheckBox {

+                text: "Second"

+            }

+            CheckBox {

+                text: "Third"

+                checked: true

+                enabled: false

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ComboBoxPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ComboBoxPage.qml
new file mode 100644
index 000000000..123c47ce7
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ComboBoxPage.qml
@@ -0,0 +1,65 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "ComboBox is a combined button and popup list. It presents "

+                + "a list of options to the user that occupies minimal screen space."

+        }

+

+        ComboBox {

+            model: ["First", "Second", "Third"]

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 2, page.availableWidth / 3))

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/DelegatePage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/DelegatePage.qml
new file mode 100644
index 000000000..189c0f362
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/DelegatePage.qml
@@ -0,0 +1,208 @@
+/****************************************************************************

+**

+** Copyright (C) 2016 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Layouts 1.1

+import QtQuick.Controls 2.0

+

+Pane {

+    padding: 0

+

+    property var delegateComponentMap: {

+        "ItemDelegate": itemDelegateComponent,

+        "SwipeDelegate": swipeDelegateComponent,

+        "CheckDelegate": checkDelegateComponent,

+        "RadioDelegate": radioDelegateComponent,

+        "SwitchDelegate": switchDelegateComponent

+    }

+

+    Component {

+        id: itemDelegateComponent

+

+        ItemDelegate {

+            text: labelText

+            width: parent.width

+        }

+    }

+

+    Component {

+        id: swipeDelegateComponent

+

+        SwipeDelegate {

+            id: swipeDelegate

+            text: labelText

+            width: parent.width

+

+            onClicked: if (swipe.complete) view.model.remove(ourIndex)

+

+            Component {

+                id: removeComponent

+

+                Rectangle {

+                    color: swipeDelegate.swipe.complete && swipeDelegate.pressed ? "#333" : "#444"

+                    width: parent.width

+                    height: parent.height

+                    clip: true

+

+                    Label {

+                        font.pixelSize: swipeDelegate.font.pixelSize

+                        text: "Remove"

+                        color: "white"

+                        anchors.centerIn: parent

+                    }

+                }

+            }

+

+            swipe.left: removeComponent

+            swipe.right: removeComponent

+        }

+    }

+

+    Component {

+        id: checkDelegateComponent

+

+        CheckDelegate {

+            text: labelText

+            width: parent.width

+        }

+    }

+

+    ButtonGroup {

+        id: radioButtonGroup

+    }

+

+    Component {

+        id: radioDelegateComponent

+

+        RadioDelegate {

+            text: labelText

+            ButtonGroup.group: radioButtonGroup

+        }

+    }

+

+    Component {

+        id: switchDelegateComponent

+

+        SwitchDelegate {

+            text: labelText

+        }

+    }

+

+    ColumnLayout {

+        id: column

+        spacing: 40

+        anchors.fill: parent

+        anchors.topMargin: 20

+

+        Label {

+            Layout.fillWidth: true

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Delegate controls are used as delegates in views such as ListView."

+        }

+

+        ListView {

+            id: listView

+            Layout.fillWidth: true

+            Layout.fillHeight: true

+            clip: true

+            model: ListModel {

+                ListElement { type: "ItemDelegate"; text: "ItemDelegate" }

+                ListElement { type: "ItemDelegate"; text: "ItemDelegate" }

+                ListElement { type: "ItemDelegate"; text: "ItemDelegate" }

+                ListElement { type: "SwipeDelegate"; text: "SwipeDelegate" }

+                ListElement { type: "SwipeDelegate"; text: "SwipeDelegate" }

+                ListElement { type: "SwipeDelegate"; text: "SwipeDelegate" }

+                ListElement { type: "CheckDelegate"; text: "CheckDelegate" }

+                ListElement { type: "CheckDelegate"; text: "CheckDelegate" }

+                ListElement { type: "CheckDelegate"; text: "CheckDelegate" }

+                ListElement { type: "RadioDelegate"; text: "RadioDelegate" }

+                ListElement { type: "RadioDelegate"; text: "RadioDelegate" }

+                ListElement { type: "RadioDelegate"; text: "RadioDelegate" }

+                ListElement { type: "SwitchDelegate"; text: "SwitchDelegate" }

+                ListElement { type: "SwitchDelegate"; text: "SwitchDelegate" }

+                ListElement { type: "SwitchDelegate"; text: "SwitchDelegate" }

+            }

+

+            section.property: "type"

+            section.delegate: Pane {

+                width: listView.width

+                height: sectionLabel.implicitHeight + 20

+

+                Label {

+                    id: sectionLabel

+                    text: section

+                    anchors.centerIn: parent

+                }

+            }

+

+            delegate: Loader {

+                id: delegateLoader

+                width: listView.width

+                sourceComponent: delegateComponentMap[text]

+

+                property string labelText: text

+                property ListView view: listView

+                property int ourIndex: index

+

+                // Can't find a way to do this in the SwipeDelegate component itself,

+                // so do it here instead.

+                ListView.onRemove: SequentialAnimation {

+                    PropertyAction {

+                        target: delegateLoader

+                        property: "ListView.delayRemove"

+                        value: true

+                    }

+                    NumberAnimation {

+                        target: item

+                        property: "height"

+                        to: 0

+                        easing.type: Easing.InOutQuad

+                    }

+                    PropertyAction {

+                        target: delegateLoader

+                        property: "ListView.delayRemove"

+                        value: false

+                    }

+                }

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/DialPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/DialPage.qml
new file mode 100644
index 000000000..a7292df53
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/DialPage.qml
@@ -0,0 +1,64 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "The Dial is similar to a traditional dial knob that is found on devices such as "

+                + "stereos or industrial equipment. It allows the user to specify a value within a range."

+        }

+

+        Dial {

+            value: 0.5

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/DrawerPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/DrawerPage.qml
new file mode 100644
index 000000000..db9fa9c66
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/DrawerPage.qml
@@ -0,0 +1,73 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Pane {

+    id: pane

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Drawer provides a swipe-based side panel, similar to those often used "

+                + "in touch interfaces to provide a central location for navigation."

+        }

+

+        Button {

+            text: "Open"

+            anchors.horizontalCenter: parent.horizontalCenter

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 2, pane.availableWidth / 3))

+

+            onClicked: drawer.open()

+        }

+    }

+

+    Image {

+        source: "qrc:/images/arrow.png"

+        anchors.left: parent.left

+        anchors.bottom: parent.bottom

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/FramePage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/FramePage.qml
new file mode 100644
index 000000000..8b4b24dc8
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/FramePage.qml
@@ -0,0 +1,84 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(button.implicitWidth, Math.min(button.implicitWidth * 3, page.availableWidth / 3 * 2))

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Frame is used to layout a logical group of controls together, within a visual frame."

+        }

+

+        Frame {

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            Column {

+                spacing: 20

+                width: page.itemWidth

+

+                RadioButton {

+                    text: "First"

+                    checked: true

+                    width: parent.width

+                }

+                RadioButton {

+                    id: button

+                    text: "Second"

+                    width: parent.width

+                }

+                RadioButton {

+                    text: "Third"

+                    width: parent.width

+                }

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/GroupBoxPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/GroupBoxPage.qml
new file mode 100644
index 000000000..05b04b85f
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/GroupBoxPage.qml
@@ -0,0 +1,85 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(button.implicitWidth, Math.min(button.implicitWidth * 3, page.availableWidth / 3 * 2))

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "A GroupBox provides a frame, a title on top of it, and a logical group of controls within that frame."

+        }

+

+        GroupBox {

+            title: "Title"

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            Column {

+                spacing: 20

+                width: page.itemWidth

+

+                RadioButton {

+                    text: "First"

+                    checked: true

+                    width: parent.width

+                }

+                RadioButton {

+                    id: button

+                    text: "Second"

+                    width: parent.width

+                }

+                RadioButton {

+                    text: "Third"

+                    width: parent.width

+                }

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/MenuPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/MenuPage.qml
new file mode 100644
index 000000000..028df4af6
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/MenuPage.qml
@@ -0,0 +1,67 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Menu can be used either as a context menu, or as a popup menu."

+        }

+

+        Button {

+            id: button

+            text: "Open"

+            anchors.horizontalCenter: parent.horizontalCenter

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 2, page.availableWidth / 3))

+

+            onClicked: optionsMenu.open()

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/PageIndicatorPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/PageIndicatorPage.qml
new file mode 100644
index 000000000..afc8e9c0e
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/PageIndicatorPage.qml
@@ -0,0 +1,64 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "PageIndicator is used to indicate the currently active page in a container of pages."

+        }

+

+        PageIndicator {

+            count: 5

+            currentIndex: 2

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/PopupPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/PopupPage.qml
new file mode 100644
index 000000000..66251ed76
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/PopupPage.qml
@@ -0,0 +1,68 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Popup is used to display modal or modeless content that overlays other "

+                + "application content. In this example, the settings are shown in a popup."

+        }

+

+        Button {

+            id: button

+            text: "Open"

+            anchors.horizontalCenter: parent.horizontalCenter

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 2, page.availableWidth / 3))

+

+            onClicked: settingsPopup.open()

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ProgressBarPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ProgressBarPage.qml
new file mode 100644
index 000000000..3dbe03da3
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ProgressBarPage.qml
@@ -0,0 +1,74 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(bar.implicitWidth, page.availableWidth / 3)

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "ProgressBar indicates the progress of an operation. It can be set in an "

+                + "indeterminate mode to indicate that the length of the operation is unknown."

+        }

+

+        ProgressBar {

+            id: bar

+            value: 0.5

+            width: itemWidth

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+

+        ProgressBar {

+            indeterminate: true

+            width: itemWidth

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/RadioButtonPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/RadioButtonPage.qml
new file mode 100644
index 000000000..862e788b4
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/RadioButtonPage.qml
@@ -0,0 +1,76 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "RadioButton presents an option button that can be toggled on or off. "

+                + "Radio buttons are typically used to select one option from a set of options."

+        }

+

+        Column {

+            spacing: 20

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            RadioButton {

+                text: "First"

+            }

+            RadioButton {

+                text: "Second"

+                checked: true

+            }

+            RadioButton {

+                text: "Third"

+                enabled: false

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/RangeSliderPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/RangeSliderPage.qml
new file mode 100644
index 000000000..153dea4da
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/RangeSliderPage.qml
@@ -0,0 +1,76 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(slider.implicitWidth, Math.min(slider.implicitWidth * 2, page.availableWidth / 3))

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "RangeSlider is used to select a range specified by two values, by sliding each handle along a track."

+        }

+

+        RangeSlider {

+            id: slider

+            first.value: 0.25

+            second.value: 0.75

+            width: itemWidth

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+

+        RangeSlider {

+            orientation: Qt.Vertical

+            first.value: 0.25

+            second.value: 0.75

+            height: itemWidth

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollBarPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollBarPage.qml
new file mode 100644
index 000000000..e2441da69
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollBarPage.qml
@@ -0,0 +1,77 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Flickable {

+    id: flickable

+

+    contentHeight: pane.height

+

+    Pane {

+        id: pane

+        width: flickable.width

+        height: flickable.height * 1.25

+

+        Column {

+            id: column

+            spacing: 40

+            width: parent.width

+

+            Label {

+                width: parent.width

+                wrapMode: Label.Wrap

+                horizontalAlignment: Qt.AlignHCenter

+                text: "ScrollBar is an interactive bar that can be used to scroll to a specific position. "

+                    + "A scroll bar can be either vertical or horizontal, and can be attached to any Flickable, "

+                    + "such as ListView and GridView."

+            }

+

+            Image {

+                rotation: 90

+                source: "qrc:/images/arrows.png"

+                anchors.horizontalCenter: parent.horizontalCenter

+            }

+        }

+    }

+

+    ScrollBar.vertical: ScrollBar { }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollIndicatorPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollIndicatorPage.qml
new file mode 100644
index 000000000..3868a8ad1
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollIndicatorPage.qml
@@ -0,0 +1,77 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Flickable {

+    id: flickable

+

+    contentHeight: pane.height

+

+    Pane {

+        id: pane

+        width: flickable.width

+        height: flickable.height * 1.25

+

+        Column {

+            id: column

+            spacing: 40

+            width: parent.width

+

+            Label {

+                width: parent.width

+                wrapMode: Label.Wrap

+                horizontalAlignment: Qt.AlignHCenter

+                text: "ScrollIndicator is a non-interactive indicator that indicates the current scroll position. "

+                    + "A scroll indicator can be either vertical or horizontal, and can be attached to any Flickable, "

+                    + "such as ListView and GridView."

+            }

+

+            Image {

+                rotation: 90

+                source: "qrc:/images/arrows.png"

+                anchors.horizontalCenter: parent.horizontalCenter

+            }

+        }

+    }

+

+    ScrollIndicator.vertical: ScrollIndicator { }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollablePage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollablePage.qml
new file mode 100644
index 000000000..2018ed613
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ScrollablePage.qml
@@ -0,0 +1,61 @@
+/****************************************************************************

+**

+** Copyright (C) 2016 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Page {

+    id: page

+

+    default property alias content: pane.contentItem

+

+    Flickable {

+        anchors.fill: parent

+        contentHeight: pane.implicitHeight

+        flickableDirection: Flickable.AutoFlickIfNeeded

+

+        Pane {

+            id: pane

+            width: parent.width

+        }

+

+        ScrollIndicator.vertical: ScrollIndicator { }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/SliderPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SliderPage.qml
new file mode 100644
index 000000000..ef5fe623d
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SliderPage.qml
@@ -0,0 +1,77 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(slider.implicitWidth, Math.min(slider.implicitWidth * 2, page.availableWidth / 3))

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Slider is used to select a value by sliding a handle along a track."

+        }

+

+        Slider {

+            minimumValue: 1

+            maximumValue: 10

+            text: "traffic"

+            id: slider

+            value: 1

+            stepSize: 1

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+

+        Slider {

+            orientation: Qt.Vertical

+            value: 0.5

+            height: itemWidth

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/SpinBoxPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SpinBoxPage.qml
new file mode 100644
index 000000000..aae2e74f8
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SpinBoxPage.qml
@@ -0,0 +1,69 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    readonly property int itemWidth: Math.max(box.implicitWidth, Math.min(box.implicitWidth * 2, pane.availableWidth / 3))

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "SpinBox allows the user to choose an integer value by clicking the up or down indicator buttons, "

+                + "by pressing up or down on the keyboard, or by entering a text value in the input field."

+        }

+

+        SpinBox {

+            id: box

+            value: 50

+            width: itemWidth

+            anchors.horizontalCenter: parent.horizontalCenter

+            editable: true

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/StackViewPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/StackViewPage.qml
new file mode 100644
index 000000000..4368f39e2
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/StackViewPage.qml
@@ -0,0 +1,86 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+StackView {

+    id: stackView

+    initialItem: page

+

+    Component {

+        id: page

+

+        Pane {

+            id: pane

+            width: parent ? parent.width : 0 // TODO: fix null parent on destruction

+

+            Column {

+                spacing: 40

+                width: parent.width

+

+                Label {

+                    width: parent.width

+                    wrapMode: Label.Wrap

+                    horizontalAlignment: Qt.AlignHCenter

+                    text: "StackView provides a stack-based navigation model which can be used with a set of interlinked pages. "

+                    + "Items are pushed onto the stack as the user navigates deeper into the material, and popped off again "

+                    + "when he chooses to go back."

+                }

+

+                Button {

+                    id: button

+                    text: "Push"

+                    anchors.horizontalCenter: parent.horizontalCenter

+                    width: Math.max(button.implicitWidth, Math.min(button.implicitWidth * 2, pane.availableWidth / 3))

+                    onClicked: stackView.push(page)

+                }

+

+                Button {

+                    text: "Pop"

+                    enabled: stackView.depth > 1

+                    width: Math.max(button.implicitWidth, Math.min(button.implicitWidth * 2, pane.availableWidth / 3))

+                    anchors.horizontalCenter: parent.horizontalCenter

+                    onClicked: stackView.pop()

+                }

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/SwipeViewPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SwipeViewPage.qml
new file mode 100644
index 000000000..53f365d70
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SwipeViewPage.qml
@@ -0,0 +1,86 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Pane {

+    id: pane

+

+    SwipeView {

+        id: view

+        currentIndex: 1

+        anchors.fill: parent

+

+        Repeater {

+            model: 3

+

+            Pane {

+                width: view.width

+                height: view.height

+

+                Column {

+                    spacing: 40

+                    width: parent.width

+

+                    Label {

+                        width: parent.width

+                        wrapMode: Label.Wrap

+                        horizontalAlignment: Qt.AlignHCenter

+                        text: "SwipeView provides a navigation model that simplifies horizontal paged scrolling. "

+                        + "The page indicator on the bottom shows which is the presently active page."

+                    }

+

+                    Image {

+                        source: "qrc:/images/arrows.png"

+                        anchors.horizontalCenter: parent.horizontalCenter

+                    }

+                }

+            }

+        }

+    }

+

+    PageIndicator {

+        count: view.count

+        currentIndex: view.currentIndex

+        anchors.bottom: parent.bottom

+        anchors.horizontalCenter: parent.horizontalCenter

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/SwitchPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SwitchPage.qml
new file mode 100644
index 000000000..8a224f9c0
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/SwitchPage.qml
@@ -0,0 +1,76 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Switch is an option button that can be dragged or toggled on or off. "

+                + "Switches are typically used to select between two states."

+        }

+

+        Column {

+            spacing: 20

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            Switch {

+                text: "First"

+            }

+            Switch {

+                text: "Second"

+                checked: true

+            }

+            Switch {

+                text: "Third"

+                enabled: false

+            }

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/TabBarPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TabBarPage.qml
new file mode 100644
index 000000000..81a5474a7
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TabBarPage.qml
@@ -0,0 +1,94 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Page {

+    id: page

+

+    SwipeView {

+        id: swipeView

+        anchors.fill: parent

+        currentIndex: tabBar.currentIndex

+

+        Repeater {

+            model: 3

+

+            Pane {

+                width: swipeView.width

+                height: swipeView.height

+

+                Column {

+                    spacing: 40

+                    width: parent.width

+

+                    Label {

+                        width: parent.width

+                        wrapMode: Label.Wrap

+                        horizontalAlignment: Qt.AlignHCenter

+                        text: "TabBar is a bar with icons or text which allows the user"

+                              + "to switch between different subtasks, views, or modes."

+                    }

+

+                    Image {

+                        source: "qrc:/images/arrows.png"

+                        anchors.horizontalCenter: parent.horizontalCenter

+                    }

+                }

+            }

+        }

+    }

+

+    footer: TabBar {

+        id: tabBar

+        currentIndex: swipeView.currentIndex

+

+        TabButton {

+            text: "First"

+        }

+        TabButton {

+            text: "Second"

+        }

+        TabButton {

+            text: "Third"

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/TextAreaPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TextAreaPage.qml
new file mode 100644
index 000000000..74d5f404a
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TextAreaPage.qml
@@ -0,0 +1,66 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "TextArea is a multi-line text editor."

+        }

+

+        TextArea {

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 3, pane.availableWidth / 3))

+            anchors.horizontalCenter: parent.horizontalCenter

+

+            wrapMode: TextArea.Wrap

+            text: "TextArea\n...\n...\n..."

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/TextFieldPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TextFieldPage.qml
new file mode 100644
index 000000000..6f935b346
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TextFieldPage.qml
@@ -0,0 +1,65 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "TextField is a single-line text editor."

+        }

+

+        TextField {

+            id: field

+            placeholderText: "TextField"

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 2, pane.availableWidth / 3))

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/ToolTipPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ToolTipPage.qml
new file mode 100644
index 000000000..0c702f34f
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/ToolTipPage.qml
@@ -0,0 +1,68 @@
+/****************************************************************************

+**

+** Copyright (C) 2016 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "A tool tip is a short piece of text that informs the user of a control's function."

+        }

+

+        Button {

+            text: "Tip"

+            anchors.horizontalCenter: parent.horizontalCenter

+            width: Math.max(implicitWidth, Math.min(implicitWidth * 2, pane.availableWidth / 3))

+

+            ToolTip.timeout: 5000

+            ToolTip.visible: pressed

+            ToolTip.text: "This is a tool tip."

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/pages/TumblerPage.qml b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TumblerPage.qml
new file mode 100644
index 000000000..52af455c7
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/pages/TumblerPage.qml
@@ -0,0 +1,64 @@
+/****************************************************************************

+**

+** Copyright (C) 2015 The Qt Company Ltd.

+** Contact: http://www.qt.io/licensing/

+**

+** This file is part of the examples of the Qt Toolkit.

+**

+** $QT_BEGIN_LICENSE:BSD$

+** You may use this file under the terms of the BSD license as follows:

+**

+** "Redistribution and use in source and binary forms, with or without

+** modification, are permitted provided that the following conditions are

+** met:

+**   * Redistributions of source code must retain the above copyright

+**     notice, this list of conditions and the following disclaimer.

+**   * Redistributions in binary form must reproduce the above copyright

+**     notice, this list of conditions and the following disclaimer in

+**     the documentation and/or other materials provided with the

+**     distribution.

+**   * Neither the name of The Qt Company Ltd nor the names of its

+**     contributors may be used to endorse or promote products derived

+**     from this software without specific prior written permission.

+**

+**

+** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

+** "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

+** LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

+** A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT

+** OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

+** SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

+** LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,

+** DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

+** THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

+** (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

+** OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."

+**

+** $QT_END_LICENSE$

+**

+****************************************************************************/

+

+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+ScrollablePage {

+    id: page

+

+    Column {

+        spacing: 40

+        width: parent.width

+

+        Label {

+            width: parent.width

+            wrapMode: Label.Wrap

+            horizontalAlignment: Qt.AlignHCenter

+            text: "Tumbler is used to select a value by spinning a wheel."

+        }

+

+        Tumbler {

+            model: 10

+            visibleItemCount: 5

+            anchors.horizontalCenter: parent.horizontalCenter

+        }

+    }

+}

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/qml.qrc b/src/inet/networklayer/spring/standalone/qtView/resources/qml.qrc
new file mode 100644
index 000000000..3b62c2881
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/qml.qrc
@@ -0,0 +1,71 @@
+<RCC>

+    <qresource prefix="/">

+        <file>gallery.qml</file>

+        <file>text.qml</file>

+        <file>qtquickcontrols2.conf</file>

+        <file>images/arrow.png</file>

+        <file>images/arrow@2x.png</file>

+        <file>images/arrow@3x.png</file>

+        <file>images/arrow@4x.png</file>

+        <file>images/arrows.png</file>

+        <file>images/arrows@2x.png</file>

+        <file>images/arrows@3x.png</file>

+        <file>images/arrows@4x.png</file>

+        <file>images/back.png</file>

+        <file>images/back@2x.png</file>

+        <file>images/back@3x.png</file>

+        <file>images/back@4x.png</file>

+        <file>images/drawer.png</file>

+        <file>images/drawer@2x.png</file>
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+        <file>images/drawer@4x.png</file>
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+        <file>images/menu@2x.png</file>

+        <file>images/menu@3x.png</file>

+        <file>images/menu@4x.png</file>

+        <file>images/+material/back.png</file>
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+        <file>images/+material/back@4x.png</file>
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+        <file>images/+material/drawer@4x.png</file>
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+        <file>images/qt-logo.png</file>

+        <file>images/qt-logo@2x.png</file>

+        <file>images/qt-logo@3x.png</file>

+        <file>images/qt-logo@4x.png</file>

+        <file>pages/BusyIndicatorPage.qml</file>

+        <file>pages/ButtonPage.qml</file>

+        <file>pages/CheckBoxPage.qml</file>

+        <file>pages/ComboBoxPage.qml</file>

+        <file>pages/DialPage.qml</file>

+        <file>pages/DrawerPage.qml</file>

+        <file>pages/FramePage.qml</file>

+        <file>pages/GroupBoxPage.qml</file>

+        <file>pages/MenuPage.qml</file>

+        <file>pages/PageIndicatorPage.qml</file>

+        <file>pages/PopupPage.qml</file>

+        <file>pages/ProgressBarPage.qml</file>

+        <file>pages/RadioButtonPage.qml</file>

+        <file>pages/RangeSliderPage.qml</file>

+        <file>pages/ScrollablePage.qml</file>

+        <file>pages/ScrollBarPage.qml</file>

+        <file>pages/ScrollIndicatorPage.qml</file>

+        <file>pages/SliderPage.qml</file>

+        <file>pages/SpinBoxPage.qml</file>

+        <file>pages/StackViewPage.qml</file>

+        <file>pages/SwipeViewPage.qml</file>

+        <file>pages/SwitchPage.qml</file>

+        <file>pages/TabBarPage.qml</file>

+        <file>pages/TextAreaPage.qml</file>

+        <file>pages/TextFieldPage.qml</file>

+        <file>pages/ToolTipPage.qml</file>

+        <file>pages/TumblerPage.qml</file>

+        <file>pages/DelegatePage.qml</file>

+    </qresource>

+</RCC>

diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/qtquickcontrols2.conf b/src/inet/networklayer/spring/standalone/qtView/resources/qtquickcontrols2.conf
new file mode 100644
index 000000000..a471eebd1
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/qtquickcontrols2.conf
@@ -0,0 +1,16 @@
+; This file can be edited to change the style of the application
+; See Styling Qt Quick Controls 2 in the documentation for details:
+; http://doc.qt.io/qt-5/qtquickcontrols2-styles.html
+
+[Controls]
+Style=Material
+
+[Universal]
+Theme=Light
+;Accent=Steel
+
+[Material]
+;Theme=Light
+Theme=Dark
+;Accent=BlueGrey
+;Primary=BlueGray
diff --git a/src/inet/networklayer/spring/standalone/qtView/resources/text.qml b/src/inet/networklayer/spring/standalone/qtView/resources/text.qml
new file mode 100644
index 000000000..36b8bdc53
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/qtView/resources/text.qml
@@ -0,0 +1,8 @@
+import QtQuick 2.6

+import QtQuick.Controls 2.0

+

+Text {

+    text: "0"

+    font.pixelSize: 8

+}

+

diff --git a/src/inet/networklayer/spring/standalone/standalonedefs.h b/src/inet/networklayer/spring/standalone/standalonedefs.h
new file mode 100644
index 000000000..5e3253e4e
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/standalonedefs.h
@@ -0,0 +1,42 @@
+//
+// Created by radu on 4/27/16.
+//
+
+#ifndef SPRING_STANDALONEDEFS_H_H
+#define SPRING_STANDALONEDEFS_H_H
+
+#include <iostream>
+#include <climits>
+#include "cexception.h"
+#include "stlutils.h"
+#include "IPv4Address.h"
+
+
+#define EV std::cout
+#define EV_ERROR std::cerr
+#define EV_DETAIL std::cout
+
+#define ASSERT(expr) \
+  ((void) ((expr) ? 0 : (throw cRuntimeError("ASSERT: condition %s false in function %s, %s line %d", \
+                                   #expr, __FUNCTION__, __FILE__, __LINE__), 0)))
+
+#define INET_API
+namespace inet {
+
+    class cGate {
+    };
+    class cObject {
+    };
+    class cOwnedObject{
+    };
+    class cModule : cOwnedObject {
+    };
+    class cSimpleModule : cModule {
+    };
+    namespace ospf {
+
+    }
+    namespace streete {
+    }
+}
+#endif //SPRING_STANDALONEDEFS_H_H
diff --git a/src/inet/networklayer/spring/standalone/stlutils.h b/src/inet/networklayer/spring/standalone/stlutils.h
new file mode 100644
index 000000000..f74bd31db
--- /dev/null
+++ b/src/inet/networklayer/spring/standalone/stlutils.h
@@ -0,0 +1,37 @@
+//
+// Copyright (C) 2012 Andras Varga
+//
+// This program is free software; you can redistribute it and/or
+// modify it under the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation; either version 2
+// of the License, or (at your option) any later version.
+//
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+//
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program; if not, see <http://www.gnu.org/licenses/>.
+//
+
+#ifndef __INET_STLUTILS_H
+#define __INET_STLUTILS_H
+
+// various utility functions to make STL containers more usable
+
+#include <vector>
+#include <algorithm>
+
+template<typename T>
+typename std::vector<T>::iterator find(std::vector<T>& v, T& a) {return std::find(v.begin(), v.end(), a);}
+
+template<typename T>
+typename std::vector<T>::const_iterator find(const std::vector<T>& v, T& a) {return std::find(v.begin(), v.end(), a);}
+
+template<typename T>
+inline bool contains(const std::vector<T>& v, T& a) {return find(v, a) != v.end();}
+
+#endif
+
+
diff --git a/src/inet/node/inet/Router.ned b/src/inet/node/inet/Router.ned
index aecb20743..1659888b6 100644
--- a/src/inet/node/inet/Router.ned
+++ b/src/inet/node/inet/Router.ned
@@ -19,7 +19,8 @@ package inet.node.inet;
 
 import inet.applications.contract.IUDPApp;
 import inet.routing.contract.IBGPRouting;
-import inet.routing.contract.IIPRouting;
+//import inet.routing.contract.IIPRouting;
+import inet.routing.ospfv2.OSPFRouting;
 import inet.routing.contract.IPIMRouting;
 import inet.transportlayer.contract.ITCP;
 import inet.transportlayer.contract.IUDP;
@@ -61,7 +62,7 @@ module Router extends NodeBase
         string udpType = default("UDP");
 
     submodules:
-        ospf: <"OSPFRouting"> like IIPRouting if hasOSPF {
+        ospf: OSPFRouting if hasOSPF {
             parameters:
                 @display("p=465,287,row");
         }
diff --git a/src/inet/node/ospfv2/OSPFRouter.ned b/src/inet/node/ospfv2/OSPFRouter.ned
index ee5a5c0d3..fd757472d 100644
--- a/src/inet/node/ospfv2/OSPFRouter.ned
+++ b/src/inet/node/ospfv2/OSPFRouter.ned
@@ -19,7 +19,8 @@
 package inet.node.ospfv2;
 
 import inet.node.inet.Router;
-
+import inet.routing.ospfv2.opaque.OSPFOpaqueSimpleClient;
+import inet.routing.ospfv2.opaque.OSPFOpaqueClient;
 
 //
 // An OSPFv2 router.
@@ -27,6 +28,17 @@ import inet.node.inet.Router;
 module OSPFRouter extends Router
 {
     parameters:
+        int numberOpaqueClients = default(0);
         hasOSPF = true;
+        ospf.OpaqueCapable = numberOpaqueClients > 0;
+
+    submodules:
+        opaqueClient[numberOpaqueClients]: <default("OSPFOpaqueSimpleClient")> like OSPFOpaqueClient {
+            @display("p=609,80");
+        }
+    connections allowunconnected:
+        for i=0..numberOpaqueClients-1 {
+            ospf.opaqueCon++ <--> opaqueClient[i].ospfCon;
+        }
 }
 
diff --git a/src/inet/node/spring/SPRING_CONTROLLER.ned b/src/inet/node/spring/SPRING_CONTROLLER.ned
new file mode 100644
index 000000000..18bb86b89
--- /dev/null
+++ b/src/inet/node/spring/SPRING_CONTROLLER.ned
@@ -0,0 +1,112 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+package inet.node.spring;
+
+import inet.common.lifecycle.NodeStatus;
+import inet.linklayer.contract.IWiredNic;
+import inet.linklayer.loopback.LoopbackInterface;
+import inet.networklayer.common.InterfaceTable;
+import inet.networklayer.ipv4.IPv4NetworkLayer;
+import inet.networklayer.ipv4.IPv4RoutingTable;
+import inet.networklayer.spring.forwarding.SPRING;
+import inet.networklayer.spring.control.ISpringNwController;
+import inet.networklayer.spring.forwarding.SPRINGFibTable;
+import inet.networklayer.spring.forwarding.SPRINGFecTable;
+import inet.routing.ospfv2.OSPFRouting;
+import inet.transportlayer.contract.IUDP;
+
+
+
+module SPRING_CONTROLLER
+{
+    parameters:
+        @node();
+        @labels(node, springNode);
+        @networkNode();
+        @display("i=device/server2");
+        bool hasStatus = default(false);
+        bool hasOSPF = default(false);
+        string routerId = default("auto");
+        string routingFile = default("");
+        string udpType = default(firstAvailable("UDP","UDP_None"));
+        
+        *.interfaceTableModule = default(absPath(".interfaceTable"));
+        *.routingTableModule = default(absPath(".routingTable"));
+        *.springFibTableModule = default(absPath(".springFibTable"));
+        *.springFecTableModule = default(absPath(".springFecTable"));
+        *.springClassifierModule = default(absPath(".springClassifier"));
+    gates:
+        inout pppg[] @labels(PPPFrame-conn);
+    submodules:
+        routingTable: IPv4RoutingTable {
+            parameters:
+                forwarding = true;
+                routerId = routerId;
+                routingFile = routingFile;
+                @display("p=58,174;is=s");
+        }
+        interfaceTable: InterfaceTable {
+            parameters:
+                @display("p=58,242;is=s");
+        }
+        networkLayer: IPv4NetworkLayer {
+            parameters:
+                @display("p=192,195");
+            gates:
+                ifIn[sizeof(pppg)+2];
+                ifOut[sizeof(pppg)+2];
+        }
+        ppp[sizeof(pppg)]: <default("PPPInterface")> like IWiredNic {
+            parameters:
+                @display("p=132,345,row,90;q=l2queue");
+        }
+
+
+        lo0: LoopbackInterface {
+            @display("p=50,345");
+        }
+        ospf: OSPFRouting if hasOSPF {
+            parameters:
+                OpaqueCapable = true;
+                @display("p=320,182,row");
+        }
+
+        udp: <udpType> like IUDP {
+            parameters:
+                @display("p=267,106");
+        }
+        springNetworkController:  <default("SpringNwController")> like ISpringNwController {
+            @display("p=347,48");
+        }
+
+    connections allowunconnected:
+        lo0.upperLayerOut --> networkLayer.ifIn[0];
+        networkLayer.ifOut[0] --> lo0.upperLayerIn;
+
+        for i=0..sizeof(pppg)-1 {
+            pppg[i] <--> ppp[i].phys;
+			ppp[i].upperLayerOut --> networkLayer.ifIn[i+1];
+			ppp[i].upperLayerIn <-- networkLayer.ifOut[i+1];
+        }
+
+
+        springNetworkController.udpOut --> udp.appIn++;
+        springNetworkController.udpIn <-- udp.appOut++;
+
+        udp.ipOut --> networkLayer.transportIn++;
+        udp.ipIn <-- networkLayer.transportOut++;
+		if hasOSPF {
+        	ospf.ipOut --> networkLayer.transportIn++;
+        	ospf.ipIn <-- networkLayer.transportOut++;
+		}
+}
+
diff --git a/src/inet/node/spring/SPRING_LSR.ned b/src/inet/node/spring/SPRING_LSR.ned
new file mode 100644
index 000000000..0e1c15662
--- /dev/null
+++ b/src/inet/node/spring/SPRING_LSR.ned
@@ -0,0 +1,156 @@
+//
+// This library is free software, you can redistribute it
+// and/or modify
+// it under  the terms of the GNU Lesser General Public License
+// as published by the Free Software Foundation;
+// either version 2 of the License, or any later version.
+// The library is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
+// See the GNU Lesser General Public License for more details.
+//
+package inet.node.spring;
+
+
+import inet.common.lifecycle.NodeStatus;
+import inet.linklayer.contract.IWiredNic;
+import inet.linklayer.loopback.LoopbackInterface;
+import inet.networklayer.common.InterfaceTable;
+import inet.networklayer.ipv4.IPv4NetworkLayer;
+import inet.networklayer.ipv4.IPv4RoutingTable;
+import inet.networklayer.spring.forwarding.SPRING;
+import inet.networklayer.spring.control.ISpringNodeController;
+import inet.networklayer.spring.forwarding.SPRINGFibTable;
+import inet.networklayer.spring.forwarding.SPRINGFecTable;
+import inet.networklayer.spring.forwarding.SPRINGClassifier;
+import inet.routing.ospfv2.OSPFRouting;
+import inet.transportlayer.contract.IUDP;
+
+//
+// An RSVP-TE capable router.
+//
+// RSVP occupies the Transport layer; however, it is not a transport protocol
+// itself. RSVP uses transport protocols to route packets. ~TED is used
+// to calculate shortest paths.
+//
+module SPRING_LSR
+{
+    parameters:
+        @node();
+        @springNode();
+        @networkNode();
+        @labels(node,springNode);
+        @display("i=abstract/router");
+        bool hasStatus = default(false);
+        bool hasOSPF = default(false);
+        string routerId = default("auto");
+        string routingFile = default("");
+        string udpType = default(firstAvailable("UDP","UDP_None"));
+       
+
+        *.interfaceTableModule = default(absPath(".interfaceTable"));
+        *.routingTableModule = default(absPath(".routingTable"));
+        *.springFibTableModule = default(absPath(".springFibTable"));
+        *.springFecTableModule = default(absPath(".springFecTable"));
+        *.springClassifierModule = default(absPath(".springClassifier"));
+    gates:
+        inout pppg[] @labels(PPPFrame-conn);
+        inout ethg[] @labels(EtherFrame-conn);
+    submodules:
+
+        routingTable: IPv4RoutingTable {
+            parameters:
+                forwarding = true;
+                routerId = routerId;
+                routingFile = routingFile;
+                @display("p=58,174;is=s");
+        }
+        interfaceTable: InterfaceTable {
+            parameters:
+                @display("p=58,242;is=s");
+        }
+        networkLayer: IPv4NetworkLayer {
+            parameters:
+                @display("p=198,195");
+            gates:
+                ifIn[sizeof(pppg)+1];
+                ifOut[sizeof(pppg)+1];
+        }
+        ppp[sizeof(pppg)]: <default("PPPInterface")> like IWiredNic {
+            parameters:
+                @display("p=132,345,row,90;q=l2queue");
+        }
+        eth[sizeof(ethg)]: <default("EthernetInterface")> like IWiredNic {
+            parameters:
+                @display("p=366,351,row,60;q=txQueue");
+        }
+
+        udp: <udpType> like IUDP {
+            parameters:
+                @display("p=272,127");
+        }
+
+        lo0: LoopbackInterface {
+            @display("p=50,345");
+        }
+        ospf: OSPFRouting if hasOSPF {
+            parameters:
+                OpaqueCapable = true;
+                @display("p=430,156,row");
+        }
+        spring: SPRING {
+            parameters:
+                @display("p=192,270");
+            gates:
+                netwIn[sizeof(pppg)+1];
+                netwOut[sizeof(pppg)+1];
+                ifIn[sizeof(pppg)+1];
+                ifOut[sizeof(pppg)+1];
+        }
+        springFibTable: SPRINGFibTable {
+            @display("p=58,36");
+        }
+        springFecTable: SPRINGFecTable {
+            @display("p=192,36");
+        }
+        springClassifier: SPRINGClassifier {
+            @display("p=310,36");
+        }
+        springNodeController: <default("SpringNodeController")> like ISpringNodeController {
+            @display("p=441,58");
+        }
+
+    connections allowunconnected:
+        lo0.upperLayerOut --> networkLayer.ifIn[0];
+        networkLayer.ifOut[0] --> lo0.upperLayerIn;
+
+
+        for i=0..sizeof(pppg)-1 {
+            pppg[i] <--> ppp[i].phys;
+
+            ppp[i].upperLayerOut --> spring.ifIn[i+1];
+            ppp[i].upperLayerIn <-- spring.ifOut[i+1];
+
+            spring.netwOut[i+1] --> networkLayer.ifIn[i+1];
+            spring.netwIn[i+1] <-- networkLayer.ifOut[i+1];
+        }
+
+        for i=0..sizeof(ethg)-1 {
+            ethg[i] <--> { @display("m=s"); } <--> eth[i].phys;
+            eth[i].upperLayerOut --> networkLayer.ifIn++;
+            eth[i].upperLayerIn <-- networkLayer.ifOut++;
+        }
+
+        springNodeController.udpOut --> udp.appIn++;
+        springNodeController.udpIn <-- udp.appOut++;
+
+        udp.ipOut --> networkLayer.transportIn++;
+        udp.ipIn <-- networkLayer.transportOut++;
+
+        if hasOSPF {
+        	ospf.ipOut --> networkLayer.transportIn++;
+        	ospf.ipIn <-- networkLayer.transportOut++;
+        }
+
+}
+
diff --git a/src/inet/routing/ospfv2/OSPFConfigReader.cc b/src/inet/routing/ospfv2/OSPFConfigReader.cc
index 2c2b45b52..bd68b02ee 100644
--- a/src/inet/routing/ospfv2/OSPFConfigReader.cc
+++ b/src/inet/routing/ospfv2/OSPFConfigReader.cc
@@ -163,6 +163,20 @@ bool OSPFConfigReader::getBoolAttrOrPar(const cXMLElement& ifConfig, const char
     return par(name).boolValue();
 }
 
+bool OSPFConfigReader::getOptionalBool(const cXMLElement& ifConfig, const char *name) const
+{
+    const char* attrStr = ifConfig.getAttribute(name);
+    if (attrStr && *attrStr)
+    {
+        if (strcmp(attrStr, "true") == 0 || strcmp(attrStr, "1") == 0)
+            return true;
+        if (strcmp(attrStr, "false") == 0 || strcmp(attrStr, "0") == 0)
+            return false;
+        throw cRuntimeError("Invalid boolean attribute %s = '%s' at %s", name, attrStr, ifConfig.getSourceLocation());
+    }
+    return false;
+}
+
 const char *OSPFConfigReader::getStrAttrOrPar(const cXMLElement& ifConfig, const char *name) const
 {
     const char *attrStr = ifConfig.getAttribute(name);
@@ -455,9 +469,19 @@ bool OSPFConfigReader::loadConfigFromXML(cXMLElement *asConfig, Router *ospfRout
     bool rfc1583Compatible = getBoolAttrOrPar(*routerNode, "RFC1583Compatible");
     ospfRouter->setRFC1583Compatibility(rfc1583Compatible);
 
+    bool opaqueCapability = getBoolAttrOrPar(*routerNode, "OpaqueCapable");
+    ospfRouter->setOpaqueCapability(opaqueCapability);
+
     std::set<AreaID> areaList;
     getAreaListFromXML(*routerNode, areaList);
 
+
+    bool allInterfaces = getOptionalBool(*routerNode, "AllInterfaces");
+    // if we automatically add all interfaces , we add them to the backbone area
+    if (allInterfaces && (areaList.find(BACKBONE_AREAID) == areaList.end())) {
+        areaList.insert(BACKBONE_AREAID);
+    }
+
     // if the router is an area border router then it MUST be part of the backbone(area 0)
     if ((areaList.size() > 1) && (areaList.find(BACKBONE_AREAID) == areaList.end())) {
         areaList.insert(BACKBONE_AREAID);
@@ -467,6 +491,61 @@ bool OSPFConfigReader::loadConfigFromXML(cXMLElement *asConfig, Router *ospfRout
         loadAreaFromXML(*asConfig, elem);
     }
 
+    if (allInterfaces) {
+        for (int i = 0; i < ift->getNumInterfaces(); i++) {
+            InterfaceEntry *ie = ift->getInterface(i);
+            if (ie->getNodeOutputGateId() == -1) // ignore if it's not a physical interface
+                continue;
+
+            Interface::OSPFInterfaceType ifType = Interface::POINTTOPOINT;
+            if( strncmp(ie->getName(),"eth",3) == 0){
+                ifType = Interface::BROADCAST;
+                EV << "BROADCAST" <<endl;
+            }
+
+            Interface* intf = new Interface;
+
+            int ifIndex = ie->getInterfaceId();
+            intf->setIfIndex(ift, ifIndex);
+            intf->setType(ifType);
+
+            joinMulticastGroups(ifIndex);
+
+            AreaID areaID = BACKBONE_AREAID;
+            intf->setAreaID(areaID);
+
+            intf->setOutputCost(2);
+
+            intf->setRetransmissionInterval(
+                    par("retransmissionInterval").longValue());
+            intf->setTransmissionDelay(
+                    par("interfaceTransmissionDelay").longValue());
+
+            if (ifType == Interface::BROADCAST)
+                intf->setRouterPriority(1);
+
+            intf->setHelloInterval(par("helloInterval").longValue());
+            intf->setRouterDeadInterval(par("routerDeadInterval").longValue());
+            loadAuthenticationConfig(intf,  *asConfig);
+
+            // add the interface to it's Area
+            Area* area = ospfRouter->getAreaByID(areaID);
+            if (area != NULL) {
+                area->addInterface(intf);
+                intf->processEvent(Interface::INTERFACE_UP); // notification should come from the blackboard...
+                EV << "        loading " << "interface" << " " << ie->getName() << " (ifIndex=" << ifIndex << ")\n";
+            } else {
+                delete intf;
+                throw cRuntimeError(
+                        "Loading %s ifIndex[%d] in Area %s aborted at %s",
+                        "PointToPoint", ifIndex,
+                        areaID.str(false).c_str(),
+                        asConfig->getSourceLocation());
+            }
+        }
+        return true;
+    }
+
     // load interface information
     cXMLElementList routerConfig = routerNode->getChildren();
     for (auto & elem : routerConfig) {
diff --git a/src/inet/routing/ospfv2/OSPFConfigReader.h b/src/inet/routing/ospfv2/OSPFConfigReader.h
index 6dc405cd1..e615bcb16 100644
--- a/src/inet/routing/ospfv2/OSPFConfigReader.h
+++ b/src/inet/routing/ospfv2/OSPFConfigReader.h
@@ -46,7 +46,7 @@ class INET_API OSPFConfigReader
     int getIntAttrOrPar(const cXMLElement& ifConfig, const char *name) const;
     bool getBoolAttrOrPar(const cXMLElement& ifConfig, const char *name) const;
     const char *getStrAttrOrPar(const cXMLElement& ifConfig, const char *name) const;
-
+    bool getOptionalBool(const cXMLElement& ifConfig, const char *name) const;
     /**
      * Looks up the interface name in IInterfaceTable, and returns interfaceId a.k.a ifIndex.
      */
diff --git a/src/inet/routing/ospfv2/OSPFPacket.msg b/src/inet/routing/ospfv2/OSPFPacket.msg
index 778e94960..084e6ee14 100644
--- a/src/inet/routing/ospfv2/OSPFPacket.msg
+++ b/src/inet/routing/ospfv2/OSPFPacket.msg
@@ -16,6 +16,7 @@
 //
 
 cplusplus {{
+#include <memory>
 #include "inet/networklayer/contract/ipv4/IPv4Address.h"
 }}
 
@@ -41,8 +42,8 @@ struct OSPFOptions
     bool NP_Type7LSA;
     bool EA_ForwardExternalLSAs;
     bool DC_DemandCircuits;
+    bool O_OpaqueLSAs;
     bool unused_2;
-    bool unused_3;
 }
 
 //
@@ -87,6 +88,11 @@ enum LSAType
     SUMMARYLSA_NETWORKS_TYPE = 3;
     SUMMARYLSA_ASBOUNDARYROUTERS_TYPE = 4;
     AS_EXTERNAL_LSA_TYPE = 5;
+    
+    //RFC 5250 : The OSPF Opaque LSA Option
+    OPAQUELSA_LINK_TYPE = 9;
+    OPAQUELSA_AREA_TYPE = 10;
+    OPAQUELSA_AS_TYPE = 11;
 }
 
 //
@@ -94,6 +100,7 @@ enum LSAType
 //
 class OSPFLSAHeader
 {
+    @customize(true);
     unsigned short lsAge = 0;
     OSPFOptions lsOptions;
     char lsType @enum(LSAType) = ROUTERLSA_TYPE;
@@ -102,6 +109,34 @@ class OSPFLSAHeader
     long lsSequenceNumber = 0;
     unsigned short lsaLength = 0;
 }
+cplusplus {{
+class INET_API OSPFLSAHeader : public OSPFLSAHeader_Base
+{
+  public:
+    virtual unsigned char getOpaqueType() const { 
+        return (getLinkStateID().getInt()>>24)&255;
+    }
+    virtual void setOpaqueType(unsigned char opaqueType){
+    	uint32 t = getLinkStateID().getInt();
+    	getLinkStateID().set(
+    		opaqueType, 
+    		(t>>16)&255, 
+    		(t>>8)&255, 
+    		t&255);
+    }
+    virtual uint32 getOpaqueID() const {
+		return (getLinkStateID().getInt() & 0xFFFFFF);
+	}
+    virtual void setOpaqueID(uint32 opaqueID) {
+   		uint32 t = getLinkStateID().getInt();
+    	getLinkStateID().set(
+    		(t>>24)&255,
+    		(opaqueID>>16)&255, 
+    		(opaqueID>>8)&255, 
+    		opaqueID&255);
+    }
+};
+}}
 
 //
 // common ancestor type for all LSAs
@@ -237,6 +272,48 @@ packet OSPFLinkStateRequestPacket extends OSPFPacket
 }
 
 //
+// Represents an OSPF opaque LSA
+//
+class OSPFOpaqueLSA extends OSPFLSA
+{
+     @customize(true); //add information field 
+     
+     //for inspectability in tkenv this field is an alias to the 
+     //information field (cMessage unique_ptr)
+     abstract cObject informationAlias;   
+}
+
+cplusplus {{ 
+class INET_API OSPFOpaqueLSA : public OSPFOpaqueLSA_Base
+{
+  protected:
+    std::unique_ptr<cObject> information_var;
+    
+  private:
+    void copy(const OSPFOpaqueLSA& other) { 
+        information_var = std::unique_ptr<cObject>( other.information_var->dup() ); 
+    }
+
+  public:
+    OSPFOpaqueLSA() : OSPFOpaqueLSA_Base() {}
+    OSPFOpaqueLSA(const OSPFOpaqueLSA& other) : OSPFOpaqueLSA_Base(other) {copy(other);}
+    virtual ~OSPFOpaqueLSA(){}
+    OSPFOpaqueLSA& operator=(const OSPFOpaqueLSA& other) {if (this==&other) return *this; OSPFOpaqueLSA_Base::operator=(other); copy(other); return *this;}
+    virtual OSPFOpaqueLSA *dup() const {return new OSPFOpaqueLSA(*this);}
+    
+    virtual const cObject* getInformation() const {return information_var.get();}
+    virtual cObject* getInformationOwnership() {cObject *t = information_var.get(); information_var.release(); return t;}
+    virtual void setInformation(cObject * information) {information_var = std::unique_ptr<cObject>(information); }
+    
+    virtual cObject& getInformationAlias() {return *information_var;}
+    virtual const cObject& getInformationAlias() const {return const_cast<OSPFOpaqueLSA*>(this)->getInformationAlias();}
+    virtual void setInformationAlias(const cObject& informationViewer) {throw cRuntimeError("NotImplemented");}
+    
+    //virtual void forEachChild(cVisitor *v){ if (information_var) v->visit(information_var.get()); }
+};
+}}
+
+//
 // Represents an OSPF Link State Update packet
 //
 packet OSPFLinkStateUpdatePacket extends OSPFPacket
@@ -246,6 +323,7 @@ packet OSPFLinkStateUpdatePacket extends OSPFPacket
     OSPFNetworkLSA networkLSAs[];
     OSPFSummaryLSA summaryLSAs[];
     OSPFASExternalLSA asExternalLSAs[];
+    OSPFOpaqueLSA opaqueLSAs[];
 }
 
 //
diff --git a/src/inet/routing/ospfv2/OSPFRouting.h b/src/inet/routing/ospfv2/OSPFRouting.h
index e7ee11d09..c3310863c 100644
--- a/src/inet/routing/ospfv2/OSPFRouting.h
+++ b/src/inet/routing/ospfv2/OSPFRouting.h
@@ -25,7 +25,9 @@
 #include "inet/networklayer/contract/IInterfaceTable.h"
 #include "inet/networklayer/ipv4/IIPv4RoutingTable.h"
 #include "inet/routing/ospfv2/OSPFPacket_m.h"
+#include "inet/routing/ospfv2/router/OSPFcommon.h"
 #include "inet/routing/ospfv2/router/OSPFRouter.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
 #include "inet/common/lifecycle/ILifecycle.h"
 
 namespace inet {
@@ -60,6 +62,31 @@ class OSPFRouting : public cSimpleModule, public ILifecycle
      */
     bool checkExternalRoute(const IPv4Address& route);
 
+    bool floodOpaqueLink(cObject * data, uint32 dataLen, unsigned char ifIndex, unsigned char opaqueType, uint32 opaqueID, bool doFlush = false  ){
+        Enter_Method_Silent();
+        return ospfRouter->floodOpaqueLink(data,dataLen,ifIndex,opaqueType,opaqueID,doFlush);
+    }
+    bool floodOpaqueArea(cObject * data, uint32 dataLen, IPv4Address areaID, unsigned char opaqueType, uint32 opaqueID, bool doFlush = false){
+        Enter_Method_Silent();
+        return ospfRouter->floodOpaqueArea(data,dataLen,areaID,opaqueType,opaqueID,doFlush);
+    }
+    void floodOpaqueAS  (cObject * data, uint32 dataLen, unsigned char opaqueType, uint32 opaqueID, bool doFlush = false ){
+        Enter_Method_Silent();
+        ospfRouter->floodOpaqueAS(data,dataLen,opaqueType,opaqueID,doFlush);
+    }
+    void registerOpaqueListener(IOpaqueListener *listener, unsigned char opaqueType, uint32 opaqueID){
+        Enter_Method_Silent();
+        ospfRouter->registerOpaqueListener(listener,opaqueType,opaqueID);
+    }
+    void delOpaqueListener(IOpaqueListener *listener){
+        Enter_Method_Silent();
+        ospfRouter->delOpaqueListener(listener);
+    }
+    void delOpaqueListener(IOpaqueListener *listener, unsigned char opaqueType, uint32 opaqueID){
+        Enter_Method_Silent();
+        ospfRouter->delOpaqueListener(listener,opaqueType,opaqueID);
+    }
+
   protected:
     virtual int numInitStages() const override { return NUM_INIT_STAGES; }
     virtual void initialize(int stage) override;
diff --git a/src/inet/routing/ospfv2/OSPFRouting.ned b/src/inet/routing/ospfv2/OSPFRouting.ned
index 88d1cb1de..e09ff4cb1 100644
--- a/src/inet/routing/ospfv2/OSPFRouting.ned
+++ b/src/inet/routing/ospfv2/OSPFRouting.ned
@@ -37,6 +37,7 @@ simple OSPFRouting like IIPRouting
         string authenticationKey = default("0x00");         // 0xnn..nn
         int linkCost = default(1);
         bool RFC1583Compatible = default(false);
+        bool OpaqueCapable = default(false);
 
         string areaID = default("");
         int externalInterfaceOutputCost = default(1);
@@ -46,4 +47,6 @@ simple OSPFRouting like IIPRouting
     gates:
         input ipIn @labels(IPv4ControlInfo/up);
         output ipOut @labels(IPv4ControlInfo/down);
+
+        inout opaqueCon[];
 }
diff --git a/src/inet/routing/ospfv2/interface/OSPFInterface.cc b/src/inet/routing/ospfv2/interface/OSPFInterface.cc
index 40ac7b840..cbed2c3dd 100644
--- a/src/inet/routing/ospfv2/interface/OSPFInterface.cc
+++ b/src/inet/routing/ospfv2/interface/OSPFInterface.cc
@@ -303,12 +303,16 @@ bool Interface::floodLSA(OSPFLSA *lsa, Interface *intf, Neighbor *neighbor)
 
     if (
         (
-            (lsa->getHeader().getLsType() == AS_EXTERNAL_LSA_TYPE) &&
+            (
+             (lsa->getHeader().getLsType() == AS_EXTERNAL_LSA_TYPE) ||
+             (lsa->getHeader().getLsType() == OPAQUELSA_AS_TYPE)
+            )&&
             (interfaceType != Interface::VIRTUAL) &&
             (parentArea->getExternalRoutingCapability())
         ) ||
         (
             (lsa->getHeader().getLsType() != AS_EXTERNAL_LSA_TYPE) &&
+            (lsa->getHeader().getLsType() != OPAQUELSA_AS_TYPE) &&
             (
                 (
                     (areaID != BACKBONE_AREAID) &&
@@ -438,11 +442,13 @@ OSPFLinkStateUpdatePacket *Interface::createUpdatePacket(OSPFLSA *lsa)
     OSPFSummaryLSA *summaryLSA = ((lsaType == SUMMARYLSA_NETWORKS_TYPE) ||
                                   (lsaType == SUMMARYLSA_ASBOUNDARYROUTERS_TYPE)) ? dynamic_cast<OSPFSummaryLSA *>(lsa) : nullptr;
     OSPFASExternalLSA *asExternalLSA = (lsaType == AS_EXTERNAL_LSA_TYPE) ? dynamic_cast<OSPFASExternalLSA *>(lsa) : nullptr;
+    OSPFOpaqueLSA *opaqueLSA = (OPAQUELSA_LINK_TYPE <= lsaType && lsaType <= OPAQUELSA_AS_TYPE) ? dynamic_cast<OSPFOpaqueLSA*> (lsa) : nullptr;
 
     if (((lsaType == ROUTERLSA_TYPE) && (routerLSA != nullptr)) ||
         ((lsaType == NETWORKLSA_TYPE) && (networkLSA != nullptr)) ||
         (((lsaType == SUMMARYLSA_NETWORKS_TYPE) || (lsaType == SUMMARYLSA_ASBOUNDARYROUTERS_TYPE)) && (summaryLSA != nullptr)) ||
-        ((lsaType == AS_EXTERNAL_LSA_TYPE) && (asExternalLSA != nullptr)))
+        ((lsaType == AS_EXTERNAL_LSA_TYPE) && (asExternalLSA != nullptr)) ||
+        ((OPAQUELSA_LINK_TYPE <= lsaType && lsaType <= OPAQUELSA_AS_TYPE) && opaqueLSA!=nullptr))
     {
         OSPFLinkStateUpdatePacket *updatePacket = new OSPFLinkStateUpdatePacket();
         long packetLength = OSPF_HEADER_LENGTH + sizeof(uint32_t);    // OSPF header + place for number of advertisements
@@ -515,6 +521,22 @@ OSPFLinkStateUpdatePacket *Interface::createUpdatePacket(OSPFLSA *lsa)
             }
             break;
 
+            case OPAQUELSA_LINK_TYPE:
+            case OPAQUELSA_AREA_TYPE:
+            case OPAQUELSA_AS_TYPE:
+                {
+                    updatePacket->setOpaqueLSAsArraySize(1);
+                    updatePacket->setOpaqueLSAs(0, *opaqueLSA);
+                    unsigned short lsAge = updatePacket->getOpaqueLSAs(0).getHeader().getLsAge();
+                    if (lsAge < MAX_AGE - interfaceTransmissionDelay) {
+                        updatePacket->getOpaqueLSAs(0).getHeader().setLsAge(lsAge + interfaceTransmissionDelay);
+                    } else {
+                        updatePacket->getOpaqueLSAs(0).getHeader().setLsAge(MAX_AGE);
+                    }
+                    packetLength += calculateLSASize(opaqueLSA);
+                }
+                break;
+
             default:
                 throw cRuntimeError("Invalid LSA type: %d", lsaType);
         }
@@ -615,6 +637,50 @@ void Interface::ageTransmittedLSALists()
     }
 }
 
+bool Interface::installOpaqueLinkLSA(OSPFOpaqueLSA* lsa) {
+    ASSERT(lsa->getHeader().getLsType() == OPAQUELSA_LINK_TYPE);
+
+    LSAKeyType lsaKey;
+
+    lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+    lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+
+    LinkStateID linkStateID = lsa->getHeader().getLinkStateID();
+    auto lsaIt = opaqueLinkLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueLinkLSAsByID.end()) {
+        LSAKeyType lsaKey;
+
+        lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+        lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+
+        removeFromAllRetransmissionLists(lsaKey);
+        return lsaIt->second->update(lsa);
+    } else {
+        OpaqueLinkLSA* lsaCopy = new OpaqueLinkLSA(*lsa);
+        opaqueLinkLSAsByID[lsaKey] = lsaCopy;
+        opaqueLinkLSAs.push_back(lsaCopy);
+        return true;
+    }
+}
+
+OpaqueLinkLSA* Interface::findOpaqueLinkLSA(LSAKeyType lsaKey) {
+    auto lsaIt = opaqueLinkLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueLinkLSAsByID.end()) {
+        return lsaIt->second;
+    } else {
+        return NULL;
+    }
+}
+
+const OpaqueLinkLSA* Interface::findOpaqueLinkLSA(LSAKeyType lsaKey) const {
+    auto lsaIt = opaqueLinkLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueLinkLSAsByID.end()) {
+        return lsaIt->second;
+    } else {
+        return NULL;
+    }
+}
+
 } // namespace ospf
 
 } // namespace inet
diff --git a/src/inet/routing/ospfv2/interface/OSPFInterface.h b/src/inet/routing/ospfv2/interface/OSPFInterface.h
index 0108853a5..26f4a3477 100644
--- a/src/inet/routing/ospfv2/interface/OSPFInterface.h
+++ b/src/inet/routing/ospfv2/interface/OSPFInterface.h
@@ -101,6 +101,9 @@ class INET_API Interface
 
     Area *parentArea;
 
+    std::map<LSAKeyType, OpaqueLinkLSA*, LSAKeyType_Less> opaqueLinkLSAsByID;
+    std::vector<OpaqueLinkLSA*> opaqueLinkLSAs;
+
   private:
     friend class InterfaceState;
     void changeState(InterfaceState *newState, InterfaceState *currentState);
@@ -173,6 +176,12 @@ class INET_API Interface
     void setArea(Area *area) { parentArea = area; }
     Area *getArea() { return parentArea; }
     const Area *getArea() const { return parentArea; }
+
+    unsigned long  getOpaqueLinkLSACount() const {return opaqueLinkLSAs.size(); }
+    OpaqueLinkLSA *getOpaqueLinkLSA(unsigned long i) {return opaqueLinkLSAs[i];}
+    bool installOpaqueLinkLSA(OSPFOpaqueLSA* lsa);
+    OpaqueLinkLSA *findOpaqueLinkLSA(LSAKeyType lsaKey);
+    const OpaqueLinkLSA *findOpaqueLinkLSA(LSAKeyType lsaKey) const;
 };
 
 } // namespace ospf
diff --git a/src/inet/routing/ospfv2/interface/OSPFInterfaceState.cc b/src/inet/routing/ospfv2/interface/OSPFInterfaceState.cc
index 9d4f9ca6d..4739a6ede 100644
--- a/src/inet/routing/ospfv2/interface/OSPFInterfaceState.cc
+++ b/src/inet/routing/ospfv2/interface/OSPFInterfaceState.cc
@@ -60,7 +60,6 @@ void InterfaceState::changeState(Interface *intf, InterfaceState *newState, Inte
             if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
                 routerLSA->getHeader().setLsAge(MAX_AGE);
                 intf->getArea()->floodLSA(routerLSA);
-                routerLSA->incrementInstallTime();
             }
             else {
                 RouterLSA *newLSA = intf->getArea()->originateRouterLSA();
@@ -99,7 +98,6 @@ void InterfaceState::changeState(Interface *intf, InterfaceState *newState, Inte
             if (oldLSA != nullptr) {
                 oldLSA->getHeader().setLsAge(MAX_AGE);
                 intf->getArea()->floodLSA(oldLSA);
-                oldLSA->incrementInstallTime();
             }
         }
     }
@@ -110,7 +108,6 @@ void InterfaceState::changeState(Interface *intf, InterfaceState *newState, Inte
         if (networkLSA != nullptr) {
             networkLSA->getHeader().setLsAge(MAX_AGE);
             intf->getArea()->floodLSA(networkLSA);
-            networkLSA->incrementInstallTime();
         }
     }
 
diff --git a/src/inet/routing/ospfv2/messagehandler/DatabaseDescriptionHandler.cc b/src/inet/routing/ospfv2/messagehandler/DatabaseDescriptionHandler.cc
index d85207aac..4c6e5f146 100644
--- a/src/inet/routing/ospfv2/messagehandler/DatabaseDescriptionHandler.cc
+++ b/src/inet/routing/ospfv2/messagehandler/DatabaseDescriptionHandler.cc
@@ -206,8 +206,30 @@ bool DatabaseDescriptionHandler::processDDPacket(OSPFDatabaseDescriptionPacket *
 
         EV_DETAIL << "    " << currentHeader;
 
-        if ((lsaType < ROUTERLSA_TYPE) || (lsaType > AS_EXTERNAL_LSA_TYPE) ||
-            ((lsaType == AS_EXTERNAL_LSA_TYPE) && (!intf->getArea()->getExternalRoutingCapability())))
+        bool typeIsGood = false;
+        switch(lsaType){
+            case ROUTERLSA_TYPE:
+            case NETWORKLSA_TYPE :
+            case SUMMARYLSA_NETWORKS_TYPE:
+            case SUMMARYLSA_ASBOUNDARYROUTERS_TYPE:
+                typeIsGood = true;
+                break;
+            case AS_EXTERNAL_LSA_TYPE:
+                typeIsGood = intf->getArea()->getExternalRoutingCapability();
+                break;
+            case OPAQUELSA_LINK_TYPE:
+            case OPAQUELSA_AREA_TYPE:
+                typeIsGood = true;
+                break;
+            case OPAQUELSA_AS_TYPE:
+                typeIsGood = intf->getArea()->getExternalRoutingCapability();
+                break;
+            default:
+                typeIsGood = false;
+        }
+
+
+        if (!typeIsGood)
         {
             EV_ERROR << " Error!\n";
             neighbor->processEvent(Neighbor::SEQUENCE_NUMBER_MISMATCH);
@@ -219,8 +241,12 @@ bool DatabaseDescriptionHandler::processDDPacket(OSPFDatabaseDescriptionPacket *
             lsaKey.linkStateID = currentHeader.getLinkStateID();
             lsaKey.advertisingRouter = currentHeader.getAdvertisingRouter();
 
-            OSPFLSA *lsaInDatabase = router->findLSA(lsaType, lsaKey, intf->getArea()->getAreaID());
-
+            OSPFLSA* lsaInDatabase = nullptr;
+            if(lsaType == OPAQUELSA_LINK_TYPE) {
+                lsaInDatabase = intf->findOpaqueLinkLSA(lsaKey);
+            } else {
+                lsaInDatabase = router->findLSA(lsaType, lsaKey, intf->getArea()->getAreaID());
+            }
             // operator< and operator== on OSPFLSAHeaders determines which one is newer(less means older)
             if ((lsaInDatabase == nullptr) || (lsaInDatabase->getHeader() < currentHeader)) {
                 EV_DETAIL << " (newer)";
diff --git a/src/inet/routing/ospfv2/messagehandler/HelloHandler.cc b/src/inet/routing/ospfv2/messagehandler/HelloHandler.cc
index a2e1a51fe..40b32fb18 100644
--- a/src/inet/routing/ospfv2/messagehandler/HelloHandler.cc
+++ b/src/inet/routing/ospfv2/messagehandler/HelloHandler.cc
@@ -314,7 +314,6 @@ void HelloHandler::processPacket(OSPFPacket *packet, Interface *intf, Neighbor *
                             if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
                                 routerLSA->getHeader().setLsAge(MAX_AGE);
                                 intf->getArea()->floodLSA(routerLSA);
-                                routerLSA->incrementInstallTime();
                             }
                             else {
                                 RouterLSA *newLSA = intf->getArea()->originateRouterLSA();
diff --git a/src/inet/routing/ospfv2/messagehandler/LinkStateRequestHandler.cc b/src/inet/routing/ospfv2/messagehandler/LinkStateRequestHandler.cc
index 83105dba8..5468e5113 100644
--- a/src/inet/routing/ospfv2/messagehandler/LinkStateRequestHandler.cc
+++ b/src/inet/routing/ospfv2/messagehandler/LinkStateRequestHandler.cc
@@ -61,7 +61,13 @@ void LinkStateRequestHandler::processPacket(OSPFPacket *packet, Interface *intf,
             lsaKey.linkStateID = request.linkStateID;
             lsaKey.advertisingRouter = request.advertisingRouter;
 
-            OSPFLSA *lsaInDatabase = router->findLSA(static_cast<LSAType>(request.lsType), lsaKey, intf->getArea()->getAreaID());
+            OSPFLSA* lsaInDatabase = nullptr;
+            if(static_cast<LSAType> (request.lsType) == OPAQUELSA_LINK_TYPE) {
+                lsaInDatabase = intf->findOpaqueLinkLSA(lsaKey);
+            } 
+            else {
+                lsaInDatabase = router->findLSA(static_cast<LSAType> (request.lsType), lsaKey, intf->getArea()->getAreaID());
+            }
 
             if (lsaInDatabase != nullptr) {
                 lsas.push_back(lsaInDatabase);
diff --git a/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.cc b/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.cc
index e3162a58b..e34a2fcd0 100644
--- a/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.cc
+++ b/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.cc
@@ -59,7 +59,7 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
 
         EV_INFO << "  Processing packet contents:\n";
 
-        while (currentType <= AS_EXTERNAL_LSA_TYPE) {
+        while (currentType <= OPAQUELSA_AS_TYPE) {
             unsigned int lsaCount = 0;
 
             switch (currentType) {
@@ -80,6 +80,12 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                     lsaCount = lsUpdatePacket->getAsExternalLSAsArraySize();
                     break;
 
+                case OPAQUELSA_LINK_TYPE:
+                case OPAQUELSA_AREA_TYPE:
+                case OPAQUELSA_AS_TYPE:
+                    lsaCount = lsUpdatePacket->getOpaqueLSAsArraySize();
+                    break;
+
                 default:
                     throw cRuntimeError("Invalid currentType:%d", currentType);
             }
@@ -105,6 +111,12 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                         currentLSA = (&(lsUpdatePacket->getAsExternalLSAs(i)));
                         break;
 
+                    case OPAQUELSA_LINK_TYPE:
+                    case OPAQUELSA_AREA_TYPE:
+                    case OPAQUELSA_AS_TYPE:
+                        currentLSA = (&(lsUpdatePacket->getOpaqueLSAs(i)));
+                        break;
+
                     default:
                         throw cRuntimeError("Invalid currentType:%d", currentType);
                 }
@@ -118,7 +130,10 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                     (lsaType != NETWORKLSA_TYPE) &&
                     (lsaType != SUMMARYLSA_NETWORKS_TYPE) &&
                     (lsaType != SUMMARYLSA_ASBOUNDARYROUTERS_TYPE) &&
-                    (lsaType != AS_EXTERNAL_LSA_TYPE))
+                    (lsaType != AS_EXTERNAL_LSA_TYPE) &&
+                    (lsaType != OPAQUELSA_LINK_TYPE) &&
+                    (lsaType != OPAQUELSA_AREA_TYPE) &&
+                    (lsaType != OPAQUELSA_AS_TYPE))
                 {
                     continue;
                 }
@@ -127,7 +142,17 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                 EV_DETAIL << "    " << currentLSA->getHeader() << "\n";
 
                 //FIXME area maybe nullptr
-                if ((lsaType == AS_EXTERNAL_LSA_TYPE) && !(area != nullptr && area->getExternalRoutingCapability())) {
+                if ((lsaType == AS_EXTERNAL_LSA_TYPE || lsaType == OPAQUELSA_AS_TYPE ) &&
+                        !(area != nullptr && area->getExternalRoutingCapability())) {
+                    continue;
+                }
+                if (lsaType == OPAQUELSA_LINK_TYPE && /*rfc5250: section 3.1*/
+                        intf->getIfIndex()!=neighbor->getInterface()->getIfIndex()){
+                    continue;
+                }
+                if (lsaType == OPAQUELSA_AS_TYPE && /*rfc5250: section 3.1*/
+                        ((intf->getType() == Interface::VIRTUAL) ||
+                         (intf->getArea()->getExternalRoutingCapability())) ){
                     continue;
                 }
                 LSAKeyType lsaKey;
@@ -135,7 +160,13 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                 lsaKey.linkStateID = currentLSA->getHeader().getLinkStateID();
                 lsaKey.advertisingRouter = currentLSA->getHeader().getAdvertisingRouter();
 
-                OSPFLSA *lsaInDatabase = router->findLSA(lsaType, lsaKey, areaID);
+                OSPFLSA* lsaInDatabase = nullptr;
+                if(lsaType == OPAQUELSA_LINK_TYPE) {
+                    lsaInDatabase = intf->findOpaqueLinkLSA(lsaKey);
+                } else {
+                    lsaInDatabase = router->findLSA(lsaType, lsaKey, areaID);
+                }
+
                 unsigned short lsAge = currentLSA->getHeader().getLsAge();
                 AcknowledgementFlags ackFlags;
 
@@ -180,7 +211,8 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                     if ((!ackFlags.noLSAInstanceInDatabase) &&
                         (info != nullptr) &&
                         (info->getSource() == LSATrackingInfo::FLOODED) &&
-                        (info->getInstallTime() < MIN_LS_ARRIVAL))
+                        (info->getInstallTime()>0) &&
+                        (simTime() - info->getInstallTime() < MIN_LS_ARRIVAL))
                     {
                         continue;
                     }
@@ -192,8 +224,22 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                         lsaKey.advertisingRouter = lsaInDatabase->getHeader().getAdvertisingRouter();
 
                         router->removeFromAllRetransmissionLists(lsaKey);
+                    } else if(!ackFlags.lsaReachedMaxAge &&
+                            currentLSA->getHeader().getAdvertisingRouter() != router->getRouterID()) {
+                        // seeing a legit LSA for the first time
+                        ackFlags.lsaIsNewer = true;
+                    }
+
+
+                    switch(lsaType) {
+                        case OPAQUELSA_LINK_TYPE: ASSERT(false);
+                        case OPAQUELSA_AREA_TYPE:
+                        case OPAQUELSA_AS_TYPE:
+                            router->notifyOpaqueListeners(check_and_cast<OSPFOpaqueLSA*> (currentLSA));
+                            router->installLSA(currentLSA, areaID);
+                            break;
+                        default : shouldRebuildRoutingTable |= router->installLSA(currentLSA, areaID);
                     }
-                    shouldRebuildRoutingTable |= router->installLSA(currentLSA, areaID);
 
                     // Add externalIPRoute in IPRoutingTable if this route is learned by BGP
                     if (currentType == AS_EXTERNAL_LSA_TYPE) {
@@ -276,9 +322,15 @@ void LinkStateUpdateHandler::processPacket(OSPFPacket *packet, Interface *intf,
                     }
                 }
             }
-            currentType = static_cast<LSAType>(currentType + 1);
-            if (currentType == SUMMARYLSA_NETWORKS_TYPE) {
-                currentType = static_cast<LSAType>(currentType + 1);
+            switch(currentType){
+                case ROUTERLSA_TYPE:                    currentType = NETWORKLSA_TYPE; break;
+                case NETWORKLSA_TYPE:
+                case SUMMARYLSA_NETWORKS_TYPE:          currentType = SUMMARYLSA_ASBOUNDARYROUTERS_TYPE; break;
+                case SUMMARYLSA_ASBOUNDARYROUTERS_TYPE: currentType = AS_EXTERNAL_LSA_TYPE; break;
+                case AS_EXTERNAL_LSA_TYPE:              currentType = OPAQUELSA_LINK_TYPE; break;
+                case OPAQUELSA_LINK_TYPE:
+                case OPAQUELSA_AREA_TYPE:
+                case OPAQUELSA_AS_TYPE:                 currentType = static_cast<LSAType> (OPAQUELSA_AS_TYPE + 1); break;
             }
         }
     }
diff --git a/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.h b/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.h
index a5ddc1650..ba257a91a 100644
--- a/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.h
+++ b/src/inet/routing/ospfv2/messagehandler/LinkStateUpdateHandler.h
@@ -39,6 +39,7 @@ class INET_API LinkStateUpdateHandler : public IMessageHandler
         bool noLSAInstanceInDatabase;
         bool anyNeighborInExchangeOrLoadingState;
     };
+    friend std::ostream& operator<<(std::ostream& ostr, const LinkStateUpdateHandler::AcknowledgementFlags& flags);
 
   private:
     bool validateLSChecksum(OSPFLSA *lsa) { return true; }    // not implemented
@@ -50,7 +51,18 @@ class INET_API LinkStateUpdateHandler : public IMessageHandler
     void processPacket(OSPFPacket *packet, Interface *intf, Neighbor *neighbor) override;
 };
 
-} // namespace ospf
+inline std::ostream& operator<<(std::ostream& ostr, const LinkStateUpdateHandler::AcknowledgementFlags& flags)
+{
+    ostr << "floodedBackOut: " << flags.floodedBackOut
+            << ", lsaIsNewer: " << flags.lsaIsNewer
+            << ", lsaIsDuplicate: " << flags.lsaIsDuplicate
+            << ", impliedAcknowledgement: " << flags.impliedAcknowledgement
+            << ", lsaReachedMaxAge: " << flags.lsaReachedMaxAge
+            << ", noLSAInstanceInDatabase: " << flags.noLSAInstanceInDatabase
+            << ", anyNeighborInExchangeOrLoadingState: " <<flags.anyNeighborInExchangeOrLoadingState ;
+    return ostr;
+}
+} // namespace OSPF
 
 } // namespace inet
 
diff --git a/src/inet/routing/ospfv2/messagehandler/MessageHandler.cc b/src/inet/routing/ospfv2/messagehandler/MessageHandler.cc
index 1290fde18..8b6c5cfb5 100644
--- a/src/inet/routing/ospfv2/messagehandler/MessageHandler.cc
+++ b/src/inet/routing/ospfv2/messagehandler/MessageHandler.cc
@@ -37,7 +37,16 @@ MessageHandler::MessageHandler(Router *containingRouter, cSimpleModule *containi
 
 void MessageHandler::messageReceived(cMessage *message)
 {
-    if (message->isSelfMessage()) {
+    if (router->getOpaqueCapability() && message->getArrivalGate()
+            && message->getArrivalGate()->getBaseId()
+                    == ospfModule->gateBaseId("opaqueCon$i")) {
+        if (message->getKind() == 1) {
+            handleOpaqueClientRegister(message);
+        } else {
+            handleOpaqueClientMessage(message);
+        }
+    } 
+    else if (message->isSelfMessage()) {
         handleTimer(message);
     }
     else if (dynamic_cast<ICMPMessage *>(message)) {
@@ -57,6 +66,32 @@ void MessageHandler::messageReceived(cMessage *message)
     }
 }
 
+void MessageHandler::handleOpaqueClientRegister(cMessage* message){
+    int gateIndex = message->getArrivalGate()->getIndex();
+
+//    OSPFRegisterOpaqueArea * command = check_and_cast<OSPFRegisterOpaqueArea *>(message->getControlInfo());
+//    int gateOut = ospfModule->gateBaseId("opaqueCon$o") + gateIndex;
+//
+//    router->addOpaqueAreaClient(command, message->getArrivalGate()->getIndex(), gateOut);
+//    delete message;
+}
+
+void MessageHandler::handleOpaqueClientMessage(cMessage* message)
+{
+//    int gateIndex = message->getArrivalGate()->getIndex();
+//
+//    OpaqueClient * opaqueClient = router->getOpaqueClient(gateIndex);
+//    if (opaqueClient) {
+//        opaqueClient->floodData(message);
+//        return;
+//    }
+//
+//    //TODO client not registered
+//    int gateOut = ospfModule->gateBaseId("opaqueCon$o") + gateIndex;
+//    ospfModule->send(new cMessage, gateOut);
+//    delete message;
+}
+
 void MessageHandler::handleTimer(cMessage *timer)
 {
     switch (timer->getKind()) {
@@ -552,6 +587,12 @@ void MessageHandler::printLinkStateUpdatePacket(const OSPFLinkStateUpdatePacket
         EV_DETAIL << "  cost=" << contents.getRouteCost() << "\n";
         EV_DETAIL << "  forward=" << contents.getForwardingAddress() << "\n";
     }
+
+    updateCount = updatePacket->getOpaqueLSAsArraySize();
+    for (i = 0; i < updateCount; i++) {
+        const OSPFOpaqueLSA& lsa = updatePacket->getOpaqueLSAs(i);
+        EV_DETAIL << "  " << lsa.getHeader() << "\n";
+    }
 }
 
 void MessageHandler::printLinkStateAcknowledgementPacket(const OSPFLinkStateAcknowledgementPacket *ackPacket, IPv4Address destination, int outputIfIndex) const
diff --git a/src/inet/routing/ospfv2/messagehandler/MessageHandler.h b/src/inet/routing/ospfv2/messagehandler/MessageHandler.h
index ce5b50712..ccf56ad50 100644
--- a/src/inet/routing/ospfv2/messagehandler/MessageHandler.h
+++ b/src/inet/routing/ospfv2/messagehandler/MessageHandler.h
@@ -65,6 +65,9 @@ class INET_API MessageHandler : public IMessageHandler
 
     // Authentication not implemented
     bool authenticatePacket(OSPFPacket *packet) { return true; }
+
+    void handleOpaqueClientRegister(cMessage *message);
+    void handleOpaqueClientMessage(cMessage *message);
 };
 
 } // namespace ospf
diff --git a/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.cc b/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.cc
index b86b0eaf8..549a69279 100644
--- a/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.cc
+++ b/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.cc
@@ -200,6 +200,7 @@ void Neighbor::sendDatabaseDescriptionPacket(bool init)
     OSPFOptions options;
     memset(&options, 0, sizeof(OSPFOptions));
     options.E_ExternalRoutingCapability = parentInterface->getArea()->getExternalRoutingCapability();
+    options.O_OpaqueLSAs = parentInterface->getArea()->getRouter()->getOpaqueCapability();
     ddPacket->setOptions(options);
 
     ddPacket->setDdSequenceNumber(ddSequenceNumber);
@@ -312,6 +313,41 @@ void Neighbor::createDatabaseSummary()
         }
     }
 
+
+    //rfc5250
+    //When opaque-capable routers and non-opaque-capable OSPF routers are
+    //mixed together in a routing domain, the Opaque LSAs are typically not
+    //flooded to the non-opaque-capable routers
+    if(this->isOpaqueCapable()) {
+        //rfc5250
+        //Type-9 Opaque LSAs MUST be omitted from the Database
+        //summary list if the interface associated with the
+        //neighbor is not the interface associated with the Opaque
+        //LSA (as noted upon reception
+        //
+        //done upon reception
+        unsigned long opaqueLinkLSACount = parentInterface->getOpaqueLinkLSACount();
+        for (unsigned long k = 0; k < opaqueLinkLSACount; k++) {
+            if (parentInterface->getOpaqueLinkLSA(k)->getHeader().getLsAge() < MAX_AGE) {
+                OSPFLSAHeader* opaqueLSA = new OSPFLSAHeader(parentInterface->getOpaqueLinkLSA(k)->getHeader());
+                databaseSummaryList.push_back(opaqueLSA);
+            }
+        }
+
+        unsigned long opaqueAreaLSACount = area->getOpaqueAreaLSACount();
+        for (unsigned long k = 0; k < opaqueAreaLSACount; k++) {
+            if (area->getOpaqueAreaLSA(k)->getHeader().getLsAge() < MAX_AGE) {
+                OSPFLSAHeader* opaqueLSA = new OSPFLSAHeader(area->getOpaqueAreaLSA(k)->getHeader());
+                databaseSummaryList.push_back(opaqueLSA);
+            }
+        }
+    }
+    //rfc5250
+    //AS External and type-11 Opaque LSAs MUST be omitted from a virtual
+    //neighbor's Database summary list.  AS External LSAs and
+    //type-11 Opaque LSAs MUST be omitted from the Database
+    //summary list if the area has been configured as a stub
+    //area or NSSA.
     if ((parentInterface->getType() != Interface::VIRTUAL) &&
         (area->getExternalRoutingCapability()))
     {
@@ -324,6 +360,16 @@ void Neighbor::createDatabaseSummary()
                 databaseSummaryList.push_back(asExternalLSA);
             }
         }
+
+        if(this->isOpaqueCapable()){
+            unsigned long opaqueASLSACount = router->getOpaqueASLSACount();
+            for (unsigned long k = 0; k < opaqueASLSACount; k++) {
+                if (router->getOpaqueASLSA(k)->getHeader().getLsAge() < MAX_AGE) {
+                    OSPFLSAHeader* opaqueLSA = new OSPFLSAHeader(router->getOpaqueASLSA(k)->getHeader());
+                    databaseSummaryList.push_back(opaqueLSA);
+                }
+            }
+        }
     }
 }
 
@@ -441,7 +487,13 @@ void Neighbor::addToRetransmissionList(OSPFLSA *lsa)
             lsaCopy = new OSPFASExternalLSA(*(check_and_cast<OSPFASExternalLSA *>(lsa)));
             break;
 
-        default:
+        case OPAQUELSA_LINK_TYPE:
+        case OPAQUELSA_AREA_TYPE:
+        case OPAQUELSA_AS_TYPE:
+            lsaCopy = new OSPFOpaqueLSA(*(check_and_cast<OSPFOpaqueLSA*> (lsa)));
+            break;
+
+       default:
             ASSERT(false);    // error
             break;
     }
@@ -632,6 +684,10 @@ void Neighbor::retransmitUpdatePacket()
         OSPFSummaryLSA *summaryLSA = ((lsaType == SUMMARYLSA_NETWORKS_TYPE) ||
                                       (lsaType == SUMMARYLSA_ASBOUNDARYROUTERS_TYPE)) ? dynamic_cast<OSPFSummaryLSA *>(*it) : nullptr;
         OSPFASExternalLSA *asExternalLSA = (lsaType == AS_EXTERNAL_LSA_TYPE) ? dynamic_cast<OSPFASExternalLSA *>(*it) : nullptr;
+        OSPFOpaqueLSA *opaqueLSA = ((lsaType == OPAQUELSA_LINK_TYPE ) ||
+                                    (lsaType == OPAQUELSA_AREA_TYPE ) ||
+                                    (lsaType == OPAQUELSA_AS_TYPE)) ? dynamic_cast<OSPFOpaqueLSA*>(*it) : nullptr;
+
         long lsaSize = 0;
         bool includeLSA = false;
 
@@ -661,6 +717,14 @@ void Neighbor::retransmitUpdatePacket()
                 }
                 break;
 
+            case OPAQUELSA_LINK_TYPE:
+            case OPAQUELSA_AREA_TYPE:
+            case OPAQUELSA_AS_TYPE:
+                if (opaqueLSA != nullptr) {
+                    lsaSize = calculateLSASize(opaqueLSA);
+                }
+                break;
+
             default:
                 break;
         }
@@ -749,6 +813,24 @@ void Neighbor::retransmitUpdatePacket()
                     }
                     break;
 
+                case OPAQUELSA_LINK_TYPE:
+                case OPAQUELSA_AREA_TYPE:
+                case OPAQUELSA_AS_TYPE:
+                    if (opaqueLSA != nullptr) {
+                        unsigned int opaqueLSACount = updatePacket->getOpaqueLSAsArraySize();
+
+                        updatePacket->setOpaqueLSAsArraySize(opaqueLSACount + 1);
+                        updatePacket->setOpaqueLSAs(opaqueLSACount, *opaqueLSA);
+
+                        unsigned short lsAge = updatePacket->getOpaqueLSAs(opaqueLSACount).getHeader().getLsAge();
+                        if (lsAge < MAX_AGE - parentInterface->getTransmissionDelay()) {
+                            updatePacket->getOpaqueLSAs(opaqueLSACount).getHeader().setLsAge(lsAge + parentInterface->getTransmissionDelay());
+                        } else {
+                            updatePacket->getOpaqueLSAs(opaqueLSACount).getHeader().setLsAge(MAX_AGE);
+                        }
+                    }
+                    break;
+
                 default:
                     break;
             }
diff --git a/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.h b/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.h
index 653e27e2c..2ca8a4fe1 100644
--- a/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.h
+++ b/src/inet/routing/ospfv2/neighbor/OSPFNeighbor.h
@@ -173,6 +173,7 @@ class INET_API Neighbor
     unsigned long getDDSequenceNumber() const { return ddSequenceNumber; }
     void setOptions(OSPFOptions options) { neighborOptions = options; }
     OSPFOptions getOptions() const { return neighborOptions; }
+    bool isOpaqueCapable() const {return getState()>=EXCHANGE_START_STATE && neighborOptions.O_OpaqueLSAs; }
     void setLastReceivedDDPacket(DDPacketID packetID) { lastReceivedDDPacket = packetID; }
     DDPacketID getLastReceivedDDPacket() const { return lastReceivedDDPacket; }
 
diff --git a/src/inet/routing/ospfv2/neighbor/OSPFNeighborState.cc b/src/inet/routing/ospfv2/neighbor/OSPFNeighborState.cc
index 7954f8bb5..872cac834 100644
--- a/src/inet/routing/ospfv2/neighbor/OSPFNeighborState.cc
+++ b/src/inet/routing/ospfv2/neighbor/OSPFNeighborState.cc
@@ -42,7 +42,6 @@ void NeighborState::changeState(Neighbor *neighbor, NeighborState *newState, Nei
             if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
                 routerLSA->getHeader().setLsAge(MAX_AGE);
                 neighbor->getInterface()->getArea()->floodLSA(routerLSA);
-                routerLSA->incrementInstallTime();
             }
             else {
                 RouterLSA *newLSA = neighbor->getInterface()->getArea()->originateRouterLSA();
@@ -63,7 +62,6 @@ void NeighborState::changeState(Neighbor *neighbor, NeighborState *newState, Nei
                 if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
                     networkLSA->getHeader().setLsAge(MAX_AGE);
                     neighbor->getInterface()->getArea()->floodLSA(networkLSA);
-                    networkLSA->incrementInstallTime();
                 }
                 else {
                     NetworkLSA *newLSA = neighbor->getInterface()->getArea()->originateNetworkLSA(neighbor->getInterface());
@@ -75,7 +73,6 @@ void NeighborState::changeState(Neighbor *neighbor, NeighborState *newState, Nei
                     }
                     else {    // no neighbors on the network -> old NetworkLSA must be flushed
                         networkLSA->getHeader().setLsAge(MAX_AGE);
-                        networkLSA->incrementInstallTime();
                     }
 
                     neighbor->getInterface()->getArea()->floodLSA(networkLSA);
diff --git a/src/inet/routing/ospfv2/opaque/ExtendedPrefixLinkAttr.msg b/src/inet/routing/ospfv2/opaque/ExtendedPrefixLinkAttr.msg
new file mode 100644
index 000000000..cd70ce1b8
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/ExtendedPrefixLinkAttr.msg
@@ -0,0 +1,83 @@
+cplusplus {{
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+}}
+
+namespace inet::ospf;
+
+class noncobject IPv4Address;
+class noncobject OSPFOpaqueTLVs;
+
+enum ExtendedPrefixTLVTypes
+{
+    //RESERVED = 0;
+    EXTENDED_PREFIX = 1; //section-2.1 : draft-ietf-ospf-prefix-link-attr-02
+    EXTENDED_PREFIX_RANGE = 2; //section-4 : draft-ietf-ospf-segment-routing-extensions-03 
+}
+enum ExtendedPrefixSubTLVTypes
+{
+    //RESERVED = 0;
+    SPRING_PREFIX_SID = 2; //section-5 : draft-ietf-ospf-segment-routing-extensions-03 
+    SPRING_SID_LABEL_BINDING = 3; //section-6 : draft-ietf-ospf-segment-routing-extensions-03 
+}
+enum ExtendedPrefixRouteType
+{
+    UNSPECIFIED = 0;
+    INTRA_AREA = 1;
+    INTER_AREA = 3;
+    AS_EXTERNAL = 5;
+    NSSA_EXTERNAL = 7;
+}
+enum ExtendedPrefixAF 
+{
+    IPV4_UNICAST = 0;
+}
+struct ExtendedPrefixFlags
+{
+    bool A_Arrach;
+    bool reserved1;
+    bool reserved2;
+    bool reserved3;
+    bool reserved4;
+    bool reserved5;
+    bool reserved6;
+    bool reserved7;
+}
+    
+class ExtendedPrefixVal
+{
+    char routeType @enum(ExtendedPrefixRouteType);
+    char prefixLength;
+    char addressFamily @enum(ExtendedPrefixAF);
+    ExtendedPrefixFlags flags;
+    IPv4Address prefix; //FIXME: change the type when other AF will be supported (if ever)
+    OSPFOpaqueTLVs subTLVs;
+}
+
+
+
+
+
+enum ExtendedLinkTLVTypes
+{
+    //RESERVED = 0;
+    EXTENDED_LINK =1;
+}
+enum ExtendedLinkSubTLVTypes
+{
+    //RESERVED = 0;
+    SPRING_ADJ_SID = 2;
+}
+enum LinkType; //in OSPFPacket.msg
+
+class ExtendedLinkVal
+{
+    char linkType @enum(LinkType); 
+    char reserved[];
+    IPv4Address linkID;
+    unsigned long linkData = 0;
+    OSPFOpaqueTLVs subTLVs;
+}
+
+
+
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaque.cc b/src/inet/routing/ospfv2/opaque/OSPFOpaque.cc
new file mode 100644
index 000000000..539bc92e5
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaque.cc
@@ -0,0 +1,18 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
+
+
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaque.h b/src/inet/routing/ospfv2/opaque/OSPFOpaque.h
new file mode 100644
index 000000000..ef423d68c
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaque.h
@@ -0,0 +1,159 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef OSPFOPAQUE_H_
+#define OSPFOPAQUE_H_
+
+#include <unordered_set>
+
+#include "inet/common/INETDefs.h"
+
+#include "inet/routing/ospfv2/router/OSPFcommon.h"
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/OSPFPacket_m.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque_m.h"
+
+namespace inet {
+
+namespace ospf {
+
+class INET_API TLVIntVal : public ::cObject
+{
+  protected:
+    int val_var;
+
+  private:
+    void copy(const TLVIntVal& other){this->val_var = other.val_var;}
+
+  protected:
+    // protected and unimplemented operator==(), to prevent accidental usage
+    bool operator==(const TLVIntVal&);
+
+  public:
+    TLVIntVal(int val){val_var = val;};
+    TLVIntVal(const TLVIntVal& other) {copy(other);}
+    virtual ~TLVIntVal(){}
+    TLVIntVal& operator=(const TLVIntVal& other) {if (this==&other) return *this; copy(other); return *this;}
+    virtual TLVIntVal *dup() const {return new TLVIntVal(*this);}
+
+    virtual int get(){return val_var;}
+};
+
+
+class INET_API TLVipv4Val : public ::cObject
+{
+  protected:
+    IPv4Address val_var;
+
+  private:
+    void copy(const TLVipv4Val& other){this->val_var = other.val_var;}
+
+  protected:
+    // protected and unimplemented operator==(), to prevent accidental usage
+    bool operator==(const TLVipv4Val&);
+
+  public:
+    TLVipv4Val(IPv4Address val){val_var=val;}
+    TLVipv4Val(const TLVipv4Val& other) {copy(other);}
+    virtual ~TLVipv4Val(){}
+    TLVipv4Val& operator=(const TLVipv4Val& other){if (this==&other) return *this; copy(other); return *this;}
+    virtual TLVipv4Val *dup() const {return new TLVipv4Val(*this);}
+
+    // field getter/setter methods
+    virtual IPv4Address& get(){return val_var;}
+    virtual const IPv4Address& get() const {return const_cast<TLVipv4Val*>(this)->get();}
+};
+
+
+inline unsigned char lsIDtoOpaqueType(LinkStateID &id) {
+    return (id.getInt() >> 24) & 0xFF;
+}
+inline uint32 lsIDtoOpaqueID(LinkStateID &id) {
+    return (id.getInt() & 0xFFFFFF);
+}
+inline LinkStateID opaqueTypeIDtoLsID(unsigned char opaqueType, uint32 opaqueID){
+    return LinkStateID( opaqueType,
+            (opaqueID>>16)&255,
+            (opaqueID>>8)&255,
+            opaqueID&255);
+}
+
+class IOpaqueListener {
+public:
+    //the listener takes the ownership of the given pointer
+    virtual void notify(OSPFOpaqueLSA *lsa) =0;
+};
+
+
+
+//store ospf opaque LSAs,
+class OpaqueLsaDatabase {
+private:
+    struct hash_OpaqueLSAptr {
+        size_t operator()(const std::unique_ptr<OSPFOpaqueLSA> &lsa) const {
+            return std::hash<int>()((int) lsa->getHeader().getAdvertisingRouter().getInt());
+        }
+    };
+    struct equals_OpaqueLSAptr {
+        size_t operator()(const std::unique_ptr<OSPFOpaqueLSA> &lsa1, const std::unique_ptr<OSPFOpaqueLSA> &lsa2) const {
+            return !(lsa1->getHeader() == lsa2->getHeader());
+        }
+    };
+
+protected:
+    typedef std::unordered_set<std::unique_ptr<OSPFOpaqueLSA>,hash_OpaqueLSAptr,equals_OpaqueLSAptr> SetType;
+    SetType lsaSet;
+
+public:
+    typedef SetType::iterator iterator;
+    typedef SetType::const_iterator const_iterator;
+
+    iterator begin(){ return lsaSet.begin();}
+    iterator end()  { return lsaSet.end();}
+    const_iterator begin() const { return lsaSet.begin();}
+    const_iterator end()   const { return lsaSet.end();}
+
+    bool updateLSAinMap(std::unique_ptr<OSPFOpaqueLSA> && newLsa) {
+        //delete lsa flushed from the domain
+        if (newLsa->getHeader().getLsAge() == MAX_AGE) {
+            lsaSet.erase(newLsa);
+            return true;
+        }
+
+        //add lsa
+        auto it = lsaSet.find(newLsa);
+        if (it == lsaSet.end()) {
+            lsaSet.insert(std::move<>(newLsa));
+            return true;
+        }
+
+        //update lsa
+        if (!equals_OpaqueLSAptr()(*it, newLsa)) {
+            lsaSet.erase(it);
+            lsaSet.emplace(std::move<>(newLsa));
+            return true;
+        }
+
+        return false;
+    }
+
+
+};
+
+} // namespace ospf
+
+} // namespace inet
+
+#endif /* OSPFOPAQUE_H_ */
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaque.msg b/src/inet/routing/ospfv2/opaque/OSPFOpaque.msg
new file mode 100644
index 000000000..cd7be87e2
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaque.msg
@@ -0,0 +1,69 @@
+cplusplus {{
+#include <memory>
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+}}
+
+namespace inet::ospf;
+
+class noncobject IPv4Address;
+
+
+enum OSPFOpaqueType {
+    TRAFFIC_ENGINEERING_TYPE=1;
+	EXTENDED_PREFIX_TYPE=7;
+	EXTENDED_LINK_TYPE=8;
+	
+	PRIVATE_TYPE_TURN_OFF=128;
+}
+
+
+//message TLVIntVal{
+//    int val;
+//}
+//
+//message TLVipv4Val{
+//    IPv4Address val;
+//}
+
+class OSPFOpaqueTLV 
+{
+    @customize(true); //add value field
+    short type;
+    short length;
+    //for inspectability in tkenv. Alias for the value unique_ptr;
+    abstract cObject valueAlias;
+}
+
+cplusplus{{ 
+class INET_API OSPFOpaqueTLV : public OSPFOpaqueTLV_Base
+{
+  protected:
+    std::unique_ptr<cObject> value_var;
+
+  private:
+    void copy(const OSPFOpaqueTLV& other) {
+        value_var = std::unique_ptr<cObject>(other.value_var->dup());
+    }
+
+  public:
+    OSPFOpaqueTLV() : OSPFOpaqueTLV_Base() {}
+    OSPFOpaqueTLV(const OSPFOpaqueTLV& other) : OSPFOpaqueTLV_Base(other) {copy(other);}
+    virtual ~OSPFOpaqueTLV(){}
+    OSPFOpaqueTLV& operator=(const OSPFOpaqueTLV& other) {if (this==&other) return *this; OSPFOpaqueTLV_Base::operator=(other); copy(other); return *this;}
+    virtual OSPFOpaqueTLV *dup() const {return new OSPFOpaqueTLV(*this);}
+
+    virtual const cObject* getValue() const {return value_var.get();}
+    virtual cObject* getValueOwnership() {cObject *t = value_var.get(); value_var.release(); return t;}
+    virtual void setValue(cObject * value) {value_var = std::unique_ptr<cObject>(value);}
+    
+    virtual cObject& getValueAlias() {return *value_var;}
+    virtual const cObject& getValueAlias() const {return const_cast<OSPFOpaqueTLV*>(this)->getValueAlias();}
+    virtual void setValueAlias(const cObject& valueAlias){throw cRuntimeError("NotImplemented");}
+};
+}} 
+
+class OSPFOpaqueTLVs {
+    OSPFOpaqueTLV tlvs[];
+}
+
+
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaqueClient.ned b/src/inet/routing/ospfv2/opaque/OSPFOpaqueClient.ned
new file mode 100644
index 000000000..2656bd3e8
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaqueClient.ned
@@ -0,0 +1,22 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+package inet.routing.ospfv2.opaque;
+
+moduleinterface OSPFOpaqueClient
+{
+    gates:
+        inout ospfCon;
+}
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.cc b/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.cc
new file mode 100644
index 000000000..24b989d70
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.cc
@@ -0,0 +1,66 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.h"
+#include "inet/routing/ospfv2/OSPFRouting.h"
+
+namespace inet {
+
+namespace ospf {
+Define_Module(OSPFOpaqueSimpleClient);
+
+void OSPFOpaqueSimpleClient::initialize(int stage)
+{
+//    if(stage==1){
+//        gateToOSPF = gate("ospfCon$o");
+//    }
+//
+//    if (stage == 4)
+//    {
+//        if (gateToOSPF && gateToOSPF->isConnected()) {
+//            cMessage * message = new cMessage("RegisterProtocol", 1);
+//
+//            message->setControlInfo(new OSPFRegisterOpaqueArea(5));
+//            send(message, gateToOSPF);
+//        }
+//
+//        scheduleAt(simTime()+40.1, new cMessage);
+//    }
+
+}
+
+void OSPFOpaqueSimpleClient::handleMessage(cMessage *msg)
+{
+//    if (msg->isSelfMessage()) {
+//
+//        scheduleAt(simTime()+10, msg);
+//        send(new cMessage, gateToOSPF);
+//    } else {
+//        cMessage * message = new cMessage("RegisterProtocol", 1);
+//
+//        message->setControlInfo(new OSPFRegisterOpaqueArea(5));
+//        send(message, gateToOSPF);
+//        EV << endl << endl << "IOHOHO" << endl <<endl;
+//    }
+}
+
+int OSPFOpaqueSimpleClient::flood(cMessage* msg) {
+    send(msg, gateToOSPF);
+    return 1;
+}
+
+} // namespace ospf
+
+} // namespace inet
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.h b/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.h
new file mode 100644
index 000000000..1c7430d17
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.h
@@ -0,0 +1,40 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef __INET_OSPFOPAQUESIMPLECLIENT_H_
+#define __INET_OSPFOPAQUESIMPLECLIENT_H_
+
+
+#include "inet/common/INETDefs.h"
+
+namespace inet {
+
+namespace ospf {
+
+class OSPFOpaqueSimpleClient : public cSimpleModule
+{
+  protected:
+    cGate * gateToOSPF;
+    virtual int numInitStages() const { return 5; }
+    virtual void initialize(int stage);
+    virtual void handleMessage(cMessage *msg);
+    virtual int flood(cMessage *msg);
+};
+
+} // namespace ospf
+
+} // namespace inet
+
+#endif
diff --git a/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.ned b/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.ned
new file mode 100644
index 000000000..0779544ef
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFOpaqueSimpleClient.ned
@@ -0,0 +1,22 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+package inet.routing.ospfv2.opaque;
+import inet.routing.ospfv2.opaque.OSPFOpaqueClient;
+
+simple OSPFOpaqueSimpleClient like OSPFOpaqueClient {
+    gates:
+        inout ospfCon;
+}
\ No newline at end of file
diff --git a/src/inet/routing/ospfv2/opaque/OSPFTE.cc b/src/inet/routing/ospfv2/opaque/OSPFTE.cc
new file mode 100644
index 000000000..a98912448
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFTE.cc
@@ -0,0 +1,23 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#include "inet/routing/ospfv2/opaque/OSPFTE.h"
+
+namespace inet {
+
+namespace ospf {
+} // namespace ospf
+
+} // namespace inet
diff --git a/src/inet/routing/ospfv2/opaque/OSPFTE.h b/src/inet/routing/ospfv2/opaque/OSPFTE.h
new file mode 100644
index 000000000..a17bfe9fe
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/OSPFTE.h
@@ -0,0 +1,38 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+#ifndef OSPFTE_H_
+#define OSPFTE_H_
+
+#include "inet/routing/ospfv2/opaque/te_m.h"
+
+namespace inet {
+
+namespace ospf {
+
+struct TEInfo {
+    IPv4Address routerAddress;
+    std::vector<TELinkInfo> links;
+};
+
+
+class OSPFTE {
+};
+
+} // namespace ospf
+
+} // namespace inet
+
+#endif /* OSPFTE_H_ */
diff --git a/src/inet/routing/ospfv2/opaque/te.msg b/src/inet/routing/ospfv2/opaque/te.msg
new file mode 100644
index 000000000..c5ef01808
--- /dev/null
+++ b/src/inet/routing/ospfv2/opaque/te.msg
@@ -0,0 +1,64 @@
+//
+// This program is free software: you can redistribute it and/or modify
+// it under the terms of the GNU Lesser General Public License as published by
+// the Free Software Foundation, either version 3 of the License, or
+// (at your option) any later version.
+// 
+// This program is distributed in the hope that it will be useful,
+// but WITHOUT ANY WARRANTY; without even the implied warranty of
+// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
+// GNU Lesser General Public License for more details.
+// 
+// You should have received a copy of the GNU Lesser General Public License
+// along with this program.  If not, see http://www.gnu.org/licenses/.
+// 
+
+cplusplus {{
+#include "inet/networklayer/contract/ipv4/IPv4Address.h"
+}}
+
+namespace inet::ospf;
+
+class noncobject IPv4Address;
+
+
+
+enum TELinkType
+{
+    POINT_TO_POINT = 1;
+    MULTI_ACCESS = 2;
+}
+
+enum OSPFOpaqueTETLVType 
+{
+    ROUTER_ADDRESS = 1;
+    LINK= 2;
+}
+
+enum OSPFOpaqueTESubTLVType
+{
+    LINK_TYPE = 1;
+    LINK_ID = 2;
+    LOCAL_IP = 3;
+    REMOTE_IP = 4;
+    TE_METRIC = 5;
+    MAX_BANDWIDTH = 6;
+    MAX_RESERVABLE_BANDWIDTH = 7;
+    UNRESERVED_BANDWIDTH = 8;
+    ADMINISTRATIVE_GROUP = 9;
+}
+
+
+class TELinkInfo
+{
+    char linkType @enum(TELinkType);
+    IPv4Address linkID;
+    IPv4Address localIP;
+    IPv4Address remoteIP;
+    double teMetric;
+    double maxBandwidth;
+    double maxReservableBandwidth;
+    double unresvBandwidth[8]; //one for each of 8 priorities
+
+    int administrativeGroup;
+};
\ No newline at end of file
diff --git a/src/inet/routing/ospfv2/router/LSA.cc b/src/inet/routing/ospfv2/router/LSA.cc
index feec34b61..81bec74e6 100644
--- a/src/inet/routing/ospfv2/router/LSA.cc
+++ b/src/inet/routing/ospfv2/router/LSA.cc
@@ -105,6 +105,18 @@ unsigned int calculateLSASize(const OSPFASExternalLSA *asExternalLSA)
            + (asExternalLSA->getContents().getExternalTOSInfoArraySize() * OSPF_ASEXTERNALLSA_TOS_INFO_LENGTH);
 }
 
+unsigned int calculateLSASize(const OSPFOpaqueLSA* opaqueLSA)
+{
+//    unsigned int infoLen = opaqueLSA->getInformation().getLength();
+//    unsigned int nbAlignedFields = ((int) (infoLen / 32));
+//    nbAlignedFields += ((int) (infoLen % 32)) > 0 ? 1 : 0;
+//
+//    return OSPF_LSA_HEADER_LENGTH + nbAlignedFields * 32;
+
+    //TODO:include information length
+    return OSPF_LSA_HEADER_LENGTH;
+}
+
 std::ostream& operator<<(std::ostream& ostr, const OSPFLSAHeader& lsaHeader)
 {
     ostr << "LSAHeader: age=" << lsaHeader.getLsAge()
@@ -130,12 +142,33 @@ std::ostream& operator<<(std::ostream& ostr, const OSPFLSAHeader& lsaHeader)
             ostr << "ASExternalLSA";
             break;
 
+        case OPAQUELSA_LINK_TYPE:
+            ostr << "OpaqueLocalLSA";
+            break;
+
+        case OPAQUELSA_AREA_TYPE:
+            ostr << "OpaqueAreaLSA";
+            break;
+
+        case OPAQUELSA_AS_TYPE:
+            ostr << "OpaqueASLSA";
+            break;
+
         default:
             ostr << "Unknown";
             break;
     }
-    ostr << ", LSID=" << lsaHeader.getLinkStateID().str(false)
-         << ", advertisingRouter=" << lsaHeader.getAdvertisingRouter().str(false)
+
+    switch (lsaHeader.getLsType()) {
+        case OPAQUELSA_LINK_TYPE:
+        case OPAQUELSA_AREA_TYPE:
+        case OPAQUELSA_AS_TYPE:
+                 ostr << ", OpaqType=" << (int) lsaHeader.getOpaqueType()
+                        << ", OpaqID=" << lsaHeader.getOpaqueID();
+                 break;
+        default: ostr << ", LSID=" << lsaHeader.getLinkStateID().str(false);
+    }
+    ostr << ", advertisingRouter=" << lsaHeader.getAdvertisingRouter().str(false)
          << ", seqNumber=" << lsaHeader.getLsSequenceNumber()
          << endl;
     return ostr;
diff --git a/src/inet/routing/ospfv2/router/LSA.h b/src/inet/routing/ospfv2/router/LSA.h
index d4bd4209a..1cca54b8d 100644
--- a/src/inet/routing/ospfv2/router/LSA.h
+++ b/src/inet/routing/ospfv2/router/LSA.h
@@ -29,6 +29,8 @@ namespace inet {
 
 namespace ospf {
 
+class Area;
+
 struct NextHop
 {
     int ifIndex;
@@ -68,7 +70,7 @@ class INET_API LSATrackingInfo
 
   private:
     InstallSource source;
-    unsigned long installTime;
+    simtime_t installTime;
 
   public:
     LSATrackingInfo() : source(FLOODED), installTime(0) {}
@@ -76,9 +78,8 @@ class INET_API LSATrackingInfo
 
     void setSource(InstallSource installSource) { source = installSource; }
     InstallSource getSource() const { return source; }
-    void incrementInstallTime() { installTime++; }
-    void resetInstallTime() { installTime = 0; }
-    unsigned long getInstallTime() const { return installTime; }
+    void resetInstallTime()  { installTime = SimTime(); }
+    simtime_t getInstallTime() const  { return installTime; }
 };
 
 class INET_API RouterLSA : public OSPFRouterLSA,
@@ -93,8 +94,10 @@ class INET_API RouterLSA : public OSPFRouterLSA,
 
     bool validateLSChecksum() const { return true; }    // not implemented
 
-    bool update(const OSPFRouterLSA *lsa);
+    bool update(const OSPFLSA *lsa);
     bool differsFrom(const OSPFRouterLSA *routerLSA) const;
+
+    OSPFLSA* originateNewLSA(Area* area);
 };
 
 class INET_API NetworkLSA : public OSPFNetworkLSA,
@@ -109,8 +112,10 @@ class INET_API NetworkLSA : public OSPFNetworkLSA,
 
     bool validateLSChecksum() const { return true; }    // not implemented
 
-    bool update(const OSPFNetworkLSA *lsa);
+    bool update(const OSPFLSA *lsa);
     bool differsFrom(const OSPFNetworkLSA *networkLSA) const;
+
+    OSPFLSA* originateNewLSA(Area* area);
 };
 
 class INET_API SummaryLSA : public OSPFSummaryLSA,
@@ -131,8 +136,10 @@ class INET_API SummaryLSA : public OSPFSummaryLSA,
 
     bool validateLSChecksum() const { return true; }    // not implemented
 
-    bool update(const OSPFSummaryLSA *lsa);
+    bool update(const OSPFLSA *lsa);
     bool differsFrom(const OSPFSummaryLSA *summaryLSA) const;
+
+    OSPFLSA* originateNewLSA(Area* area);
 };
 
 class INET_API ASExternalLSA : public OSPFASExternalLSA,
@@ -157,6 +164,69 @@ class INET_API ASExternalLSA : public OSPFASExternalLSA,
     bool differsFrom(const OSPFASExternalLSA *asExternalLSA) const;
 };
 
+
+class OpaqueLSA : public OSPFOpaqueLSA,
+                  public LSATrackingInfo
+{
+public:
+    OpaqueLSA() : OSPFOpaqueLSA(), LSATrackingInfo() {}
+    OpaqueLSA(const OSPFOpaqueLSA& lsa) : OSPFOpaqueLSA(lsa), LSATrackingInfo() {}
+    OpaqueLSA(const OpaqueLSA& lsa) : OSPFOpaqueLSA(lsa), LSATrackingInfo(lsa) {}
+    virtual ~OpaqueLSA() {}
+
+    bool  validateLSChecksum() const  { return true; } // not implemented
+    virtual bool  update(const OSPFLSA* lsa);
+    virtual bool  differsFrom(const OSPFOpaqueLSA* opaqueLSA) const;
+    //virtual OSPFLSA* originateNewLSA(Area* area)=0;
+};
+
+class OpaqueLinkLSA : public OpaqueLSA
+{
+public:
+    OpaqueLinkLSA() : OpaqueLSA() {
+        getHeader().setLsType(OPAQUELSA_LINK_TYPE);
+    }
+    OpaqueLinkLSA(const OSPFOpaqueLSA& lsa) : OpaqueLSA(lsa){
+        getHeader().setLsType(OPAQUELSA_LINK_TYPE);
+    }
+    OpaqueLinkLSA(const OpaqueLSA& lsa) : OpaqueLSA(lsa){
+        getHeader().setLsType(OPAQUELSA_LINK_TYPE);
+    }
+    virtual ~OpaqueLinkLSA() {}
+};
+
+class OpaqueAreaLSA : public OpaqueLSA
+{
+public:
+    OpaqueAreaLSA() : OpaqueLSA() {
+        getHeader().setLsType(OPAQUELSA_AREA_TYPE);
+    }
+    OpaqueAreaLSA(const OSPFOpaqueLSA& lsa) : OpaqueLSA(lsa){
+        getHeader().setLsType(OPAQUELSA_AREA_TYPE);
+    }
+    OpaqueAreaLSA(const OpaqueLSA& lsa) : OpaqueLSA(lsa){
+        getHeader().setLsType(OPAQUELSA_AREA_TYPE);
+    }
+    virtual ~OpaqueAreaLSA() {}
+    virtual OSPFLSA* originateNewLSA(Area* area);
+};
+
+class OpaqueASLSA : public OpaqueLSA
+{
+public:
+    OpaqueASLSA() : OpaqueLSA() {
+        getHeader().setLsType(OPAQUELSA_AS_TYPE);
+    }
+    OpaqueASLSA(const OSPFOpaqueLSA& lsa) : OpaqueLSA(lsa){
+        getHeader().setLsType(OPAQUELSA_AS_TYPE);
+    }
+    OpaqueASLSA(const OpaqueLSA& lsa) : OpaqueLSA(lsa){
+        getHeader().setLsType(OPAQUELSA_AS_TYPE);
+    }
+    virtual ~OpaqueASLSA() {}
+};
+
+
 /**
  * Returns true if leftLSA is older than rightLSA.
  */
@@ -190,6 +260,7 @@ unsigned int calculateLSASize(const OSPFRouterLSA *routerLSA);
 unsigned int calculateLSASize(const OSPFNetworkLSA *networkLSA);
 unsigned int calculateLSASize(const OSPFSummaryLSA *summaryLSA);
 unsigned int calculateLSASize(const OSPFASExternalLSA *asExternalLSA);
+unsigned int calculateLSASize(const OSPFOpaqueLSA* opaqueLSA);
 
 std::ostream& operator<<(std::ostream& ostr, const OSPFLSAHeader& lsa);
 inline std::ostream& operator<<(std::ostream& ostr, const OSPFLSA& lsa) { ostr << lsa.getHeader(); return ostr; }
diff --git a/src/inet/routing/ospfv2/router/NetworkLSA.cc b/src/inet/routing/ospfv2/router/NetworkLSA.cc
index 90c6b674a..21684ea9e 100644
--- a/src/inet/routing/ospfv2/router/NetworkLSA.cc
+++ b/src/inet/routing/ospfv2/router/NetworkLSA.cc
@@ -16,13 +16,15 @@
 //
 
 #include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/router/OSPFArea.h"
 
 namespace inet {
 
 namespace ospf {
 
-bool NetworkLSA::update(const OSPFNetworkLSA *lsa)
+bool NetworkLSA::update(const OSPFLSA* _lsa)
 {
+    const OSPFNetworkLSA * lsa = check_and_cast<const OSPFNetworkLSA*> (_lsa);
     bool different = differsFrom(lsa);
     (*this) = (*lsa);
     resetInstallTime();
@@ -35,6 +37,11 @@ bool NetworkLSA::update(const OSPFNetworkLSA *lsa)
     }
 }
 
+OSPFLSA* NetworkLSA::originateNewLSA(Area* area) {
+    Interface* localIntf = area->getInterface(this->getHeader().getLinkStateID());
+    return area->originateNetworkLSA(localIntf);
+}
+
 bool NetworkLSA::differsFrom(const OSPFNetworkLSA *networkLSA) const
 {
     const OSPFLSAHeader& thisHeader = getHeader();
diff --git a/src/inet/routing/ospfv2/router/OSPFArea.cc b/src/inet/routing/ospfv2/router/OSPFArea.cc
index aebaac20b..ccb854342 100644
--- a/src/inet/routing/ospfv2/router/OSPFArea.cc
+++ b/src/inet/routing/ospfv2/router/OSPFArea.cc
@@ -14,6 +14,7 @@
 // You should have received a copy of the GNU Lesser General Public License
 // along with this program; if not, see <http://www.gnu.org/licenses/>.
 //
+#include <algorithm>
 
 #include "inet/routing/ospfv2/router/OSPFArea.h"
 #include "inet/routing/ospfv2/router/OSPFRouter.h"
@@ -56,6 +57,10 @@ Area::~Area()
         delete summaryLSAs[m];
     }
     summaryLSAs.clear();
+    for(auto &lsa: opaqueAreaLSAs) {
+        delete lsa;
+    }
+    opaqueAreaLSAs.clear();
 }
 
 void Area::addInterface(Interface *intf)
@@ -215,7 +220,7 @@ Interface *Area::getInterface(unsigned char ifIndex)
     return nullptr;
 }
 
-Interface *Area::getInterface(IPv4Address address)
+Interface *Area::getInterface(IPv4Address address) const
 {
     int interfaceNum = associatedInterfaces.size();
     for (int i = 0; i < interfaceNum; i++) {
@@ -325,6 +330,32 @@ bool Area::installSummaryLSA(OSPFSummaryLSA *lsa)
     }
 }
 
+bool Area::installOpaqueAreaLSA(OSPFOpaqueLSA* lsa) {
+    ASSERT(lsa->getHeader().getLsType() == OPAQUELSA_AREA_TYPE);
+
+    LSAKeyType lsaKey;
+
+    lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+    lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+
+    LinkStateID linkStateID = lsa->getHeader().getLinkStateID();
+    auto lsaIt = opaqueAreaLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueAreaLSAsByID.end()) {
+        LSAKeyType lsaKey;
+
+        lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+        lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+
+        removeFromAllRetransmissionLists(lsaKey);
+        return lsaIt->second->update(lsa);
+    } else {
+        OpaqueAreaLSA* lsaCopy = new OpaqueAreaLSA(*lsa);
+        opaqueAreaLSAsByID[lsaKey] = lsaCopy;
+        opaqueAreaLSAs.push_back(lsaCopy);
+        return true;
+    }
+}
+
 RouterLSA *Area::findRouterLSA(LinkStateID linkStateID)
 {
     auto lsaIt = routerLSAsByID.find(linkStateID);
@@ -391,298 +422,143 @@ const SummaryLSA *Area::findSummaryLSA(LSAKeyType lsaKey) const
     }
 }
 
-void Area::ageDatabase()
-{
-    long lsaCount = routerLSAs.size();
-    bool shouldRebuildRoutingTable = false;
-    long i;
+OpaqueAreaLSA* Area::findOpaqueAreaLSA(LSAKeyType lsaKey) {
+    auto lsaIt = opaqueAreaLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueAreaLSAsByID.end()) {
+        return lsaIt->second;
+    } else {
+        return nullptr;
+    }
+}
 
-    for (i = 0; i < lsaCount; i++) {
-        RouterLSA *lsa = routerLSAs[i];
-        unsigned short lsAge = lsa->getHeader().getLsAge();
-        bool selfOriginated = (lsa->getHeader().getAdvertisingRouter() == parentRouter->getRouterID());
-        bool unreachable = parentRouter->isDestinationUnreachable(lsa);
-
-        if ((selfOriginated && (lsAge < (LS_REFRESH_TIME - 1))) || (!selfOriginated && (lsAge < (MAX_AGE - 1)))) {
-            lsa->getHeader().setLsAge(lsAge + 1);
-            if ((lsAge + 1) % CHECK_AGE == 0) {
-                if (!lsa->validateLSChecksum()) {
-                    EV_ERROR << "Invalid LS checksum. Memory error detected!\n";
-                }
-            }
-            lsa->incrementInstallTime();
-        }
-        if (selfOriginated && (lsAge == (LS_REFRESH_TIME - 1))) {
-            if (unreachable) {
-                lsa->getHeader().setLsAge(MAX_AGE);
-                floodLSA(lsa);
-                lsa->incrementInstallTime();
-            }
-            else {
-                long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
-                if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
-                    lsa->getHeader().setLsAge(MAX_AGE);
-                    floodLSA(lsa);
-                    lsa->incrementInstallTime();
-                }
-                else {
-                    RouterLSA *newLSA = originateRouterLSA();
 
-                    newLSA->getHeader().setLsSequenceNumber(sequenceNumber + 1);
-                    shouldRebuildRoutingTable |= lsa->update(newLSA);
-                    delete newLSA;
 
-                    floodLSA(lsa);
-                }
+const OpaqueAreaLSA* Area::findOpaqueAreaLSA(LSAKeyType lsaKey) const {
+    auto lsaIt = opaqueAreaLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueAreaLSAsByID.end()) {
+        return lsaIt->second;
+    } else {
+        return nullptr;
+    }
+}
+
+template<typename LSATYPE>  bool Area::ageLSA(LSATYPE &lsa)
+{
+    bool shouldRebuildRoutingTable = false;
+    unsigned short lsAge = lsa->getHeader().getLsAge();
+    bool unreachable = parentRouter->isDestinationUnreachable(lsa);
+    bool selfOriginated = parentRouter->isSelfOriginated(lsa);
+    LSAType lsaType = (LSAType) lsa->getHeader().getLsType();
+    bool containsRoutingInfo = ! (OPAQUELSA_LINK_TYPE <= lsaType && lsaType <=OPAQUELSA_AS_TYPE); //not an opaque lsa
+
+
+    //some border effects happen between different if
+    //for example, setting lsAge to MAX_AGE and afterwards
+    //conditionally jumping depending on the age (last if)
+    //FIXME: seems like the conditions must be exclusive
+    if ((selfOriginated && (lsAge < (LS_REFRESH_TIME - 1))) || (!selfOriginated && (lsAge < (MAX_AGE - 1)))) {
+        lsa->getHeader().setLsAge(lsAge + 1);
+        if ((lsAge + 1) % CHECK_AGE == 0) {
+            if (!lsa->validateLSChecksum()) {
+                EV << "Invalid LS checksum. Memory error detected!\n";
             }
         }
-        if (!selfOriginated && (lsAge == MAX_AGE - 1)) {
+    }
+    //FIXME: else if  ?
+    if (selfOriginated && (lsAge == (LS_REFRESH_TIME - 1))) {
+        if (unreachable) {
             lsa->getHeader().setLsAge(MAX_AGE);
-            floodLSA(lsa);
-            lsa->incrementInstallTime();
-        }
-        if (lsAge == MAX_AGE) {
-            LSAKeyType lsaKey;
-
-            lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
-            lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
-
-            if (!isOnAnyRetransmissionList(lsaKey) &&
-                !hasAnyNeighborInStates(Neighbor::EXCHANGE_STATE | Neighbor::LOADING_STATE))
-            {
-                if (!selfOriginated || unreachable) {
-                    routerLSAsByID.erase(lsa->getHeader().getLinkStateID());
-                    delete lsa;
-                    routerLSAs[i] = nullptr;
-                    shouldRebuildRoutingTable = true;
-                }
-                else {
-                    RouterLSA *newLSA = originateRouterLSA();
-                    long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
-
-                    newLSA->getHeader().setLsSequenceNumber((sequenceNumber == MAX_SEQUENCE_NUMBER) ? INITIAL_SEQUENCE_NUMBER : sequenceNumber + 1);
+        } else {
+            long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
+            if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
+                lsa->getHeader().setLsAge(MAX_AGE);
+            } else {
+                OSPFLSA* newLSA = lsa->originateNewLSA(this);
+                if (newLSA != NULL) {
+                    newLSA->getHeader().setLsSequenceNumber(sequenceNumber + 1);
                     shouldRebuildRoutingTable |= lsa->update(newLSA);
                     delete newLSA;
-
-                    floodLSA(lsa);
+                } else {// no neighbors on the network -> old lsa must be flushed
+                    lsa->getHeader().setLsAge(MAX_AGE);
                 }
             }
         }
+        floodLSA(lsa);
     }
-
-    auto routerIt = routerLSAs.begin();
-    while (routerIt != routerLSAs.end()) {
-        if ((*routerIt) == nullptr) {
-            routerIt = routerLSAs.erase(routerIt);
-        }
-        else {
-            routerIt++;
-        }
+    if (!selfOriginated && (lsAge == MAX_AGE - 1)) {
+        lsa->getHeader().setLsAge(MAX_AGE);
+        floodLSA(lsa);
     }
+    if (lsAge == MAX_AGE) {
+        LSAKeyType lsaKey;
+        lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+        lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
 
-    lsaCount = networkLSAs.size();
-    for (i = 0; i < lsaCount; i++) {
-        unsigned short lsAge = networkLSAs[i]->getHeader().getLsAge();
-        bool unreachable = parentRouter->isDestinationUnreachable(networkLSAs[i]);
-        NetworkLSA *lsa = networkLSAs[i];
-        Interface *localIntf = getInterface(lsa->getHeader().getLinkStateID());
-        bool selfOriginated = false;
-
-        if ((localIntf != nullptr) &&
-            (localIntf->getState() == Interface::DESIGNATED_ROUTER_STATE) &&
-            (localIntf->getNeighborCount() > 0) &&
-            (localIntf->hasAnyNeighborInStates(Neighbor::FULL_STATE)))
+        if (!isOnAnyRetransmissionList(lsaKey) &&
+                !hasAnyNeighborInStates(Neighbor::EXCHANGE_STATE | Neighbor::LOADING_STATE))
         {
-            selfOriginated = true;
-        }
-
-        if ((selfOriginated && (lsAge < (LS_REFRESH_TIME - 1))) || (!selfOriginated && (lsAge < (MAX_AGE - 1)))) {
-            lsa->getHeader().setLsAge(lsAge + 1);
-            if ((lsAge + 1) % CHECK_AGE == 0) {
-                if (!lsa->validateLSChecksum()) {
-                    EV_ERROR << "Invalid LS checksum. Memory error detected!\n";
-                }
-            }
-            lsa->incrementInstallTime();
-        }
-        if (selfOriginated && (lsAge == (LS_REFRESH_TIME - 1))) {
-            if (unreachable) {
-                lsa->getHeader().setLsAge(MAX_AGE);
-                floodLSA(lsa);
-                lsa->incrementInstallTime();
-            }
-            else {
+            if (!selfOriginated || unreachable) {
+                removeLSAfromMapByID(lsa);
+                delete lsa;
+                lsa = NULL;
+                shouldRebuildRoutingTable = true;
+            } else {
+                OSPFLSA* newLSA = lsa->originateNewLSA(this);
                 long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
-                if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
-                    lsa->getHeader().setLsAge(MAX_AGE);
-                    floodLSA(lsa);
-                    lsa->incrementInstallTime();
-                }
-                else {
-                    NetworkLSA *newLSA = originateNetworkLSA(localIntf);
 
-                    if (newLSA != nullptr) {
-                        newLSA->getHeader().setLsSequenceNumber(sequenceNumber + 1);
-                        shouldRebuildRoutingTable |= lsa->update(newLSA);
-                        delete newLSA;
-                    }
-                    else {    // no neighbors on the network -> old NetworkLSA must be flushed
-                        lsa->getHeader().setLsAge(MAX_AGE);
-                        lsa->incrementInstallTime();
-                    }
+                if (newLSA != NULL) {
+                    newLSA->getHeader().setLsSequenceNumber((sequenceNumber == MAX_SEQUENCE_NUMBER) ? INITIAL_SEQUENCE_NUMBER : sequenceNumber + 1);
+                    shouldRebuildRoutingTable |= lsa->update(newLSA);
+                    delete newLSA;
 
+                    //FIXME: rfc2328 section 12.1.6 :  As soon as this flood
+                    //has been acknowledged by all adjacent neighbors, a new
+                    //instance can be originated with sequence number of
+                    //InitialSequenceNumber.
+                    //
+                    //here we flood the lsa just after flushing it from the network
+                    //seems like it is even done in the same packet
                     floodLSA(lsa);
-                }
-            }
-        }
-        if (!selfOriginated && (lsAge == MAX_AGE - 1)) {
-            lsa->getHeader().setLsAge(MAX_AGE);
-            floodLSA(lsa);
-            lsa->incrementInstallTime();
-        }
-        if (lsAge == MAX_AGE) {
-            LSAKeyType lsaKey;
+                } else {    // no neighbors on the network -> old lsa must be deleted
+                    removeLSAfromMapByID(lsa);
 
-            lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
-            lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
-
-            if (!isOnAnyRetransmissionList(lsaKey) &&
-                !hasAnyNeighborInStates(Neighbor::EXCHANGE_STATE | Neighbor::LOADING_STATE))
-            {
-                if (!selfOriginated || unreachable) {
-                    networkLSAsByID.erase(lsa->getHeader().getLinkStateID());
                     delete lsa;
-                    networkLSAs[i] = nullptr;
+                    lsa = NULL;
                     shouldRebuildRoutingTable = true;
                 }
-                else {
-                    NetworkLSA *newLSA = originateNetworkLSA(localIntf);
-                    long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
-
-                    if (newLSA != nullptr) {
-                        newLSA->getHeader().setLsSequenceNumber((sequenceNumber == MAX_SEQUENCE_NUMBER) ? INITIAL_SEQUENCE_NUMBER : sequenceNumber + 1);
-                        shouldRebuildRoutingTable |= lsa->update(newLSA);
-                        delete newLSA;
-
-                        floodLSA(lsa);
-                    }
-                    else {    // no neighbors on the network -> old NetworkLSA must be deleted
-                        delete networkLSAs[i];
-                    }
-                }
             }
         }
     }
+    return containsRoutingInfo && shouldRebuildRoutingTable;
+}
 
-    auto networkIt = networkLSAs.begin();
-    while (networkIt != networkLSAs.end()) {
-        if ((*networkIt) == nullptr) {
-            networkIt = networkLSAs.erase(networkIt);
-        }
-        else {
-            networkIt++;
-        }
-    }
-
-    lsaCount = summaryLSAs.size();
-    for (i = 0; i < lsaCount; i++) {
-        unsigned short lsAge = summaryLSAs[i]->getHeader().getLsAge();
-        bool selfOriginated = (summaryLSAs[i]->getHeader().getAdvertisingRouter() == parentRouter->getRouterID());
-        bool unreachable = parentRouter->isDestinationUnreachable(summaryLSAs[i]);
-        SummaryLSA *lsa = summaryLSAs[i];
-
-        if ((selfOriginated && (lsAge < (LS_REFRESH_TIME - 1))) || (!selfOriginated && (lsAge < (MAX_AGE - 1)))) {
-            lsa->getHeader().setLsAge(lsAge + 1);
-            if ((lsAge + 1) % CHECK_AGE == 0) {
-                if (!lsa->validateLSChecksum()) {
-                    EV_ERROR << "Invalid LS checksum. Memory error detected!\n";
-                }
-            }
-            lsa->incrementInstallTime();
-        }
-        if (selfOriginated && (lsAge == (LS_REFRESH_TIME - 1))) {
-            if (unreachable) {
-                lsa->getHeader().setLsAge(MAX_AGE);
-                floodLSA(lsa);
-                lsa->incrementInstallTime();
-            }
-            else {
-                long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
-                if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
-                    lsa->getHeader().setLsAge(MAX_AGE);
-                    floodLSA(lsa);
-                    lsa->incrementInstallTime();
-                }
-                else {
-                    SummaryLSA *newLSA = originateSummaryLSA(lsa);
-
-                    if (newLSA != nullptr) {
-                        newLSA->getHeader().setLsSequenceNumber(sequenceNumber + 1);
-                        shouldRebuildRoutingTable |= lsa->update(newLSA);
-                        delete newLSA;
-
-                        floodLSA(lsa);
-                    }
-                    else {
-                        lsa->getHeader().setLsAge(MAX_AGE);
-                        floodLSA(lsa);
-                        lsa->incrementInstallTime();
-                    }
-                }
-            }
-        }
-        if (!selfOriginated && (lsAge == MAX_AGE - 1)) {
-            lsa->getHeader().setLsAge(MAX_AGE);
-            floodLSA(lsa);
-            lsa->incrementInstallTime();
-        }
-        if (lsAge == MAX_AGE) {
-            LSAKeyType lsaKey;
-
-            lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
-            lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+void Area::ageDatabase()
+{
+    bool shouldRebuildRoutingTable = false;
 
-            if (!isOnAnyRetransmissionList(lsaKey) &&
-                !hasAnyNeighborInStates(Neighbor::EXCHANGE_STATE | Neighbor::LOADING_STATE))
-            {
-                if (!selfOriginated || unreachable) {
-                    summaryLSAsByID.erase(lsaKey);
-                    delete lsa;
-                    summaryLSAs[i] = nullptr;
-                    shouldRebuildRoutingTable = true;
-                }
-                else {
-                    SummaryLSA *newLSA = originateSummaryLSA(lsa);
-                    if (newLSA != nullptr) {
-                        long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
+    for (RouterLSA* &lsa: routerLSAs) {
+        shouldRebuildRoutingTable |= ageLSA<RouterLSA*>(lsa);
+    }
+    routerLSAs.erase(    std::remove(routerLSAs.begin(),     routerLSAs.end(),     nullptr), routerLSAs.end());
 
-                        newLSA->getHeader().setLsSequenceNumber((sequenceNumber == MAX_SEQUENCE_NUMBER) ? INITIAL_SEQUENCE_NUMBER : sequenceNumber + 1);
-                        shouldRebuildRoutingTable |= lsa->update(newLSA);
-                        delete newLSA;
+    for (NetworkLSA* &lsa: networkLSAs) {
+        shouldRebuildRoutingTable |= ageLSA<NetworkLSA*>(lsa);
+    }
+    networkLSAs.erase(   std::remove(networkLSAs.begin(),    networkLSAs.end(),    nullptr), networkLSAs.end());
 
-                        floodLSA(lsa);
-                    }
-                    else {
-                        summaryLSAsByID.erase(lsaKey);
-                        delete lsa;
-                        summaryLSAs[i] = nullptr;
-                        shouldRebuildRoutingTable = true;
-                    }
-                }
-            }
-        }
+    for (SummaryLSA* &lsa: summaryLSAs) {
+        shouldRebuildRoutingTable |= ageLSA<SummaryLSA*>(lsa);
     }
+    summaryLSAs.erase(   std::remove(summaryLSAs.begin(),    summaryLSAs.end(),    nullptr), summaryLSAs.end());
 
-    auto summaryIt = summaryLSAs.begin();
-    while (summaryIt != summaryLSAs.end()) {
-        if ((*summaryIt) == nullptr) {
-            summaryIt = summaryLSAs.erase(summaryIt);
-        }
-        else {
-            summaryIt++;
+    if(getRouter()->getOpaqueCapability()){
+        for (OpaqueAreaLSA* &lsa: opaqueAreaLSAs) {
+            ageLSA<OpaqueAreaLSA*>(lsa);
         }
+        opaqueAreaLSAs.erase(std::remove(opaqueAreaLSAs.begin(), opaqueAreaLSAs.end(), nullptr), opaqueAreaLSAs.end());
     }
 
+
     long interfaceCount = associatedInterfaces.size();
     for (long m = 0; m < interfaceCount; m++) {
         associatedInterfaces[m]->ageTransmittedLSALists();
@@ -1030,6 +906,23 @@ NetworkLSA *Area::originateNetworkLSA(const Interface *intf)
     }
 }
 
+OpaqueAreaLSA* Area::originateOpaqueAreaLSA(unsigned char opaqueType, uint32_t opaqueID) {
+    OpaqueAreaLSA* opaqueLSA = new OpaqueAreaLSA;
+    OSPFLSAHeader& lsaHeader = opaqueLSA->getHeader();
+    OSPFOptions lsOptions;
+
+    lsaHeader.setLsAge(0);
+    memset(&lsOptions, 0, sizeof(OSPFOptions));
+    lsOptions.E_ExternalRoutingCapability = externalRoutingCapability;
+    lsaHeader.setLsOptions(lsOptions);
+    lsaHeader.setOpaqueID(opaqueID);
+    lsaHeader.setOpaqueType(opaqueType);
+    lsaHeader.setAdvertisingRouter(IPv4Address(parentRouter->getRouterID()));
+    lsaHeader.setLsSequenceNumber(INITIAL_SEQUENCE_NUMBER);
+    return opaqueLSA;
+}
+
+
 /**
  * Returns a link state ID for the input destination.
  * If this router hasn't originated a Summary LSA for the input destination then
@@ -2521,6 +2414,21 @@ void Area::recheckSummaryLSAs(std::vector<RoutingTableEntry *>& newRoutingTable)
     }
 }
 
+void Area::removeLSAfromMapByID(OSPFLSA* lsa) {
+    LSAKeyType lsaKey;
+    lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+    lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+
+    switch (lsa->getHeader().getLsType()){
+        case ROUTERLSA_TYPE: routerLSAsByID.erase(lsaKey.linkStateID); break;
+        case NETWORKLSA_TYPE: networkLSAsByID.erase(lsaKey.linkStateID); break;
+        case SUMMARYLSA_NETWORKS_TYPE:
+        case SUMMARYLSA_ASBOUNDARYROUTERS_TYPE: summaryLSAsByID.erase(lsaKey); break;
+        case OPAQUELSA_AREA_TYPE: opaqueAreaLSAsByID.erase(lsaKey); break;
+        default :  throw cRuntimeError("Unexped lsaType in Area::removeLSAfromMapByID");
+    }
+}
+
 } // namespace ospf
 
 } // namespace inet
diff --git a/src/inet/routing/ospfv2/router/OSPFArea.h b/src/inet/routing/ospfv2/router/OSPFArea.h
index 4bf202c98..bf19ad40a 100644
--- a/src/inet/routing/ospfv2/router/OSPFArea.h
+++ b/src/inet/routing/ospfv2/router/OSPFArea.h
@@ -49,6 +49,8 @@ class INET_API Area : public cObject
     std::vector<NetworkLSA *> networkLSAs;
     std::map<LSAKeyType, SummaryLSA *, LSAKeyType_Less> summaryLSAsByID;
     std::vector<SummaryLSA *> summaryLSAs;
+    std::map<LSAKeyType, OpaqueAreaLSA*, LSAKeyType_Less> opaqueAreaLSAsByID;
+    std::vector<OpaqueAreaLSA*> opaqueAreaLSAs;
     bool transitCapability;
     bool externalRoutingCapability;
     Metric stubDefaultCost;
@@ -89,25 +91,30 @@ class INET_API Area : public cObject
     unsigned long getSummaryLSACount() const { return summaryLSAs.size(); }
     SummaryLSA *getSummaryLSA(unsigned long i) { return summaryLSAs[i]; }
     const SummaryLSA *getSummaryLSA(unsigned long i) const { return summaryLSAs[i]; }
+    unsigned long getOpaqueAreaLSACount() const {return opaqueAreaLSAs.size(); }
+    OpaqueAreaLSA *getOpaqueAreaLSA(unsigned long i) {return opaqueAreaLSAs[i];}
 
     bool containsAddress(IPv4Address address) const;
     bool hasAddressRange(IPv4AddressRange addressRange) const;
     IPv4AddressRange getContainingAddressRange(IPv4AddressRange addressRange, bool *advertise = nullptr) const;
     void addInterface(Interface *intf);
     Interface *getInterface(unsigned char ifIndex);
-    Interface *getInterface(IPv4Address address);
+    Interface *getInterface(IPv4Address address) const;
     bool hasVirtualLink(AreaID withTransitArea) const;
     Interface *findVirtualLink(RouterID routerID);
 
     bool installRouterLSA(OSPFRouterLSA *lsa);
     bool installNetworkLSA(OSPFNetworkLSA *lsa);
     bool installSummaryLSA(OSPFSummaryLSA *lsa);
+    bool installOpaqueAreaLSA(OSPFOpaqueLSA* lsa);
     RouterLSA *findRouterLSA(LinkStateID linkStateID);
     const RouterLSA *findRouterLSA(LinkStateID linkStateID) const;
     NetworkLSA *findNetworkLSA(LinkStateID linkStateID);
     const NetworkLSA *findNetworkLSA(LinkStateID linkStateID) const;
     SummaryLSA *findSummaryLSA(LSAKeyType lsaKey);
     const SummaryLSA *findSummaryLSA(LSAKeyType lsaKey) const;
+    OpaqueAreaLSA *findOpaqueAreaLSA(LSAKeyType lsaKey);
+    const OpaqueAreaLSA *findOpaqueAreaLSA(LSAKeyType lsaKey) const;
     void ageDatabase();
     bool hasAnyNeighborInStates(int states) const;
     void removeFromAllRetransmissionLists(LSAKeyType lsaKey);
@@ -115,6 +122,7 @@ class INET_API Area : public cObject
     bool floodLSA(OSPFLSA *lsa, Interface *intf = nullptr, Neighbor *neighbor = nullptr);
     bool isLocalAddress(IPv4Address address) const;
     RouterLSA *originateRouterLSA();
+    OpaqueAreaLSA *originateOpaqueAreaLSA(unsigned char opaqueType, uint32_t opaqueID);
     NetworkLSA *originateNetworkLSA(const Interface *intf);
     SummaryLSA *originateSummaryLSA(const RoutingTableEntry *entry,
             const std::map<LSAKeyType, bool, LSAKeyType_Less>& originatedLSAs,
@@ -126,8 +134,9 @@ class INET_API Area : public cObject
     std::string info() const override;
     std::string detailedInfo() const override;
 
-  private:
+
     SummaryLSA *originateSummaryLSA(const SummaryLSA *summaryLSA);
+  private:
     bool hasLink(OSPFLSA *fromLSA, OSPFLSA *toLSA) const;
     std::vector<NextHop> *calculateNextHops(OSPFLSA *destination, OSPFLSA *parent) const;
     std::vector<NextHop> *calculateNextHops(Link& destination, OSPFLSA *parent) const;
@@ -145,6 +154,9 @@ class INET_API Area : public cObject
     RoutingTableEntry *createRoutingTableEntryFromSummaryLSA(const SummaryLSA& summaryLSA,
             unsigned short entryCost,
             const RoutingTableEntry& borderRouterEntry) const;
+
+    template<typename LSATYPE> bool ageLSA(LSATYPE &lsa);
+    void removeLSAfromMapByID(OSPFLSA * lsa);
 };
 
 inline std::ostream& operator<<(std::ostream& ostr, Area& area)
diff --git a/src/inet/routing/ospfv2/router/OSPFRouter.cc b/src/inet/routing/ospfv2/router/OSPFRouter.cc
index 706fa17e3..9465f6570 100644
--- a/src/inet/routing/ospfv2/router/OSPFRouter.cc
+++ b/src/inet/routing/ospfv2/router/OSPFRouter.cc
@@ -15,6 +15,7 @@
 // along with this program; if not, see <http://www.gnu.org/licenses/>.
 //
 
+#include <algorithm>
 #include "inet/routing/ospfv2/router/OSPFRouter.h"
 
 namespace inet {
@@ -141,6 +142,27 @@ bool Router::installLSA(OSPFLSA *lsa, AreaID areaID    /*= BACKBONE_AREAID*/)
             return installASExternalLSA(ospfASExternalLSA);
         }
         break;
+        
+        case OPAQUELSA_LINK_TYPE: 
+            ASSERT(false);
+            break;
+
+        case OPAQUELSA_AREA_TYPE:
+            {
+                auto areaIt = areasByID.find(areaID);
+                if (areaIt != areasByID.end()) {
+                    OSPFOpaqueLSA* ospfOpaqueLSA = check_and_cast<OSPFOpaqueLSA*> (lsa);
+                    return areaIt->second->installOpaqueAreaLSA(ospfOpaqueLSA);
+                }
+            }
+            break;
+
+        case OPAQUELSA_AS_TYPE:
+            {
+                OSPFOpaqueLSA* ospfOpaqueLSA = check_and_cast<OSPFOpaqueLSA*> (lsa);
+                return installOpaqueASLSA(ospfOpaqueLSA);
+            }
+            break;
 
         default:
             ASSERT(false);
@@ -204,7 +226,6 @@ bool Router::installASExternalLSA(OSPFASExternalLSA *lsa)
         else {
             lsaIt->second->getHeader().setLsAge(MAX_AGE);
             floodLSA(lsaIt->second, BACKBONE_AREAID);
-            lsaIt->second->incrementInstallTime();
             ownLSAFloodedOut = true;
         }
     }
@@ -227,6 +248,11 @@ bool Router::installASExternalLSA(OSPFASExternalLSA *lsa)
     }
 }
 
+bool Router::installOpaqueASLSA(OSPFOpaqueLSA* lsa) {
+    ASSERT(false); //not implemented
+    return false;
+}
+
 OSPFLSA *Router::findLSA(LSAType lsaType, LSAKeyType lsaKey, AreaID areaID)
 {
     switch (lsaType) {
@@ -260,6 +286,25 @@ OSPFLSA *Router::findLSA(LSAType lsaType, LSAKeyType lsaKey, AreaID areaID)
         }
         break;
 
+        case OPAQUELSA_LINK_TYPE: 
+            ASSERT(false);
+            break;
+
+        case OPAQUELSA_AREA_TYPE:
+            {
+                auto areaIt = areasByID.find(areaID);
+                if (areaIt != areasByID.end()) {
+                    return areaIt->second->findOpaqueAreaLSA(lsaKey);
+                }
+            }
+            break;
+
+        case OPAQUELSA_AS_TYPE:
+            {
+                return findOpaqueASLSA(lsaKey);
+            }
+            break;
+
         default:
             ASSERT(false);
             break;
@@ -289,6 +334,26 @@ const ASExternalLSA *Router::findASExternalLSA(LSAKeyType lsaKey) const
     }
 }
 
+OpaqueASLSA* Router::findOpaqueASLSA(LSAKeyType lsaKey)
+{
+    auto lsaIt = opaqueASLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueASLSAsByID.end()) {
+        return lsaIt->second;
+    } else {
+        return NULL;
+    }
+}
+
+const OpaqueASLSA* Router::findOpaqueASLSA(LSAKeyType lsaKey) const
+{
+    auto lsaIt = opaqueASLSAsByID.find(lsaKey);
+    if (lsaIt != opaqueASLSAsByID.end()) {
+        return lsaIt->second;
+    } else {
+        return NULL;
+    }
+}
+
 void Router::ageDatabase()
 {
     long lsaCount = asExternalLSAs.size();
@@ -307,20 +372,17 @@ void Router::ageDatabase()
                     EV_ERROR << "Invalid LS checksum. Memory error detected!\n";
                 }
             }
-            lsa->incrementInstallTime();
         }
         if (selfOriginated && (lsAge == (LS_REFRESH_TIME - 1))) {
             if (unreachable) {
                 lsa->getHeader().setLsAge(MAX_AGE);
                 floodLSA(lsa, BACKBONE_AREAID);
-                lsa->incrementInstallTime();
             }
             else {
                 long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
                 if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
                     lsa->getHeader().setLsAge(MAX_AGE);
                     floodLSA(lsa, BACKBONE_AREAID);
-                    lsa->incrementInstallTime();
                 }
                 else {
                     ASExternalLSA *newLSA = originateASExternalLSA(lsa);
@@ -336,7 +398,6 @@ void Router::ageDatabase()
         if (!selfOriginated && (lsAge == MAX_AGE - 1)) {
             lsa->getHeader().setLsAge(MAX_AGE);
             floodLSA(lsa, BACKBONE_AREAID);
-            lsa->incrementInstallTime();
         }
         if (lsAge == MAX_AGE) {
             LSAKeyType lsaKey;
@@ -375,14 +436,88 @@ void Router::ageDatabase()
         }
     }
 
-    auto it = asExternalLSAs.begin();
-    while (it != asExternalLSAs.end()) {
-        if ((*it) == nullptr) {
-            it = asExternalLSAs.erase(it);
-        }
-        else {
-            it++;
-        }
+//    long lsaCount = opaqueASLSAs.size();
+//    for (long i = 0; i < lsaCount; i++) {
+//        unsigned short lsAge = opaqueASLSAs[i]->getHeader().getLsAge();
+//        bool selfOriginated = (opaqueASLSAs[i]->getHeader().getAdvertisingRouter() == routerID);
+//        bool ASBRIsUnreachable = hasRouteToASBoundaryRouter(routingTable, opaqueASLSAs[i]->getHeader().getAdvertisingRouter());
+//        OSPF::OpaqueASLSA* lsa = opaqueASLSAs[i];
+//
+//        if ((selfOriginated && (lsAge < (LS_REFRESH_TIME - 1))) || (!selfOriginated && (lsAge < (MAX_AGE - 1)))) {
+//            lsa->getHeader().setLsAge(lsAge + 1);
+//            if ((lsAge + 1) % CHECK_AGE == 0) {
+//                if (!lsa->validateLSChecksum()) {
+//                    EV << "Invalid LS checksum. Memory error detected!\n";
+//                }
+//            }
+//            lsa->incrementInstallTime();
+//        }
+//        if (selfOriginated && (lsAge == (LS_REFRESH_TIME - 1))) {
+//            if (unreachable) {
+//                lsa->getHeader().setLsAge(MAX_AGE);
+//                floodLSA(lsa, OSPF::BACKBONE_AREAID);
+//                lsa->incrementInstallTime();
+//            } else {
+//                long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
+//                if (sequenceNumber == MAX_SEQUENCE_NUMBER) {
+//                    lsa->getHeader().setLsAge(MAX_AGE);
+//                    floodLSA(lsa, OSPF::BACKBONE_AREAID);
+//                    lsa->incrementInstallTime();
+//                } else {
+//                    OSPF::ASExternalLSA* newLSA = originateASExternalLSA(lsa);
+//
+//                    newLSA->getHeader().setLsSequenceNumber(sequenceNumber + 1);
+//                    shouldRebuildRoutingTable |= lsa->update(newLSA);
+//                    delete newLSA;
+//
+//                    floodLSA(lsa, OSPF::BACKBONE_AREAID);
+//                }
+//            }
+//        }
+//        if (!selfOriginated && (lsAge == MAX_AGE - 1)) {
+//            lsa->getHeader().setLsAge(MAX_AGE);
+//            floodLSA(lsa, OSPF::BACKBONE_AREAID);
+//            lsa->incrementInstallTime();
+//        }
+//        if (lsAge == MAX_AGE) {
+//            OSPF::LSAKeyType lsaKey;
+//
+//            lsaKey.linkStateID = lsa->getHeader().getLinkStateID();
+//            lsaKey.advertisingRouter = lsa->getHeader().getAdvertisingRouter();
+//
+//            if (!isOnAnyRetransmissionList(lsaKey) &&
+//                    !hasAnyNeighborInStates(OSPF::Neighbor::EXCHANGE_STATE | OSPF::Neighbor::LOADING_STATE))
+//            {
+//                if (!selfOriginated || unreachable) {
+//                    asExternalLSAsByID.erase(lsaKey);
+//                    delete lsa;
+//                    asExternalLSAs[i] = NULL;
+//                    shouldRebuildRoutingTable = true;
+//                } else {
+//                    if (lsa->getPurgeable()) {
+//                        asExternalLSAsByID.erase(lsaKey);
+//                        delete lsa;
+//                        asExternalLSAs[i] = NULL;
+//                        shouldRebuildRoutingTable = true;
+//                    } else {
+//                        OSPF::ASExternalLSA* newLSA = originateASExternalLSA(lsa);
+//                        long sequenceNumber = lsa->getHeader().getLsSequenceNumber();
+//
+//                        newLSA->getHeader().setLsSequenceNumber((sequenceNumber == MAX_SEQUENCE_NUMBER) ? INITIAL_SEQUENCE_NUMBER : sequenceNumber + 1);
+//                        shouldRebuildRoutingTable |= lsa->update(newLSA);
+//                        delete newLSA;
+//
+//                        floodLSA(lsa, OSPF::BACKBONE_AREAID);
+//                    }
+//                }
+//            }
+//        }
+//    }
+
+    asExternalLSAs.erase( std::remove(asExternalLSAs.begin(), asExternalLSAs.end(), nullptr), asExternalLSAs.end());
+
+    if(this->getOpaqueCapability()) {
+        opaqueASLSAs.erase( std::remove(opaqueASLSAs.begin(), opaqueASLSAs.end(), nullptr), opaqueASLSAs.end());
     }
 
     long areaCount = areas.size();
@@ -498,6 +633,7 @@ bool Router::isDestinationUnreachable(OSPFLSA *lsa) const
     OSPFNetworkLSA *networkLSA = dynamic_cast<OSPFNetworkLSA *>(lsa);
     OSPFSummaryLSA *summaryLSA = dynamic_cast<OSPFSummaryLSA *>(lsa);
     OSPFASExternalLSA *asExternalLSA = dynamic_cast<OSPFASExternalLSA *>(lsa);
+    OSPFOpaqueLSA *opaqueLSA = dynamic_cast<OSPFOpaqueLSA *>(lsa);
     // TODO: verify
     if (routerLSA != nullptr) {
         RoutingInfo *routingInfo = check_and_cast<RoutingInfo *>(routerLSA);
@@ -604,6 +740,10 @@ bool Router::isDestinationUnreachable(OSPFLSA *lsa) const
         destination = asExternalLSA->getHeader().getLinkStateID() & asExternalLSA->getContents().getNetworkMask();
     }
 
+    if (opaqueLSA != nullptr){
+        destination = opaqueLSA->getHeader().getAdvertisingRouter();
+    }
+
     if (lookup(destination) == nullptr) {
         return true;
     }
@@ -1419,6 +1559,149 @@ void Router::removeExternalRoute(IPv4Address networkAddress)
     }
 }
 
+bool Router::isSelfOriginated(OSPFLSA* lsa) const {
+    if(lsa->getHeader().getAdvertisingRouter() == getRouterID()){
+        return true;
+    }
+
+    if(lsa->getHeader().getLsType() == NETWORKLSA_TYPE) {
+        for(const Area* area : this->areas){
+            Interface* localIntf = area->getInterface(lsa->getHeader().getLinkStateID());
+            if ((localIntf != NULL) &&
+                    (localIntf->getState() == Interface::DESIGNATED_ROUTER_STATE) &&
+                    (localIntf->getNeighborCount() > 0) &&
+                    (localIntf->hasAnyNeighborInStates(Neighbor::FULL_STATE)))
+            {
+                return true;
+            }
+        }
+    }
+
+    return false;
+}
+
+bool Router::floodOpaqueLink(cObject* data, uint32 dataLen,
+        unsigned char ifIndex, unsigned char opaqueType, uint32 opaqueID,
+        bool doFlush) {
+    return false;
+}
+
+bool Router::floodOpaqueArea(cObject* data, uint32 dataLen,
+        AreaID areaID, unsigned char opaqueType, uint32 opaqueID,
+        bool doFlush) {
+
+    EV << "Flooding opaque to area '" << areaID <<"'"<<endl;
+    Area * area = getAreaByID(areaID);
+    if(!area) {
+        EV << "    Area not found." << endl;
+        return false;
+    }
+
+    LSAKeyType lsaKey;
+    lsaKey.advertisingRouter = getRouterID();
+    lsaKey.linkStateID = opaqueTypeIDtoLsID(opaqueType,opaqueID);
+    OpaqueAreaLSA* lsaInDatabase = area->findOpaqueAreaLSA(lsaKey);
+
+    OpaqueAreaLSA *lsaToFlood = area->originateOpaqueAreaLSA(opaqueType,opaqueID);
+    lsaToFlood->setInformation(data);
+    long sequenceNumber =
+            lsaInDatabase ?
+                    lsaInDatabase->getHeader().getLsSequenceNumber() :
+                    lsaToFlood->getHeader().getLsSequenceNumber();
+    if(sequenceNumber != MAX_SEQUENCE_NUMBER){
+        sequenceNumber ++;
+    }
+    lsaToFlood->getHeader().setLsSequenceNumber(sequenceNumber);
+
+    bool changed;
+    if (lsaInDatabase) {
+        changed = lsaInDatabase->update(lsaToFlood);
+    } else {
+        changed = installLSA(lsaToFlood, areaID);
+    }
+
+    if(changed){
+        notifyOpaqueListeners(lsaToFlood);
+    }
+
+    if(sequenceNumber == MAX_SEQUENCE_NUMBER) {
+        //do nothing, the LSA will be flushed and then
+        //re-transmitted into the domain by ageDatabase
+        return true;
+    }
+
+    area->floodLSA(lsaToFlood);
+    delete lsaToFlood;
+
+    return true;
+}
+
+void Router::floodOpaqueAS(cObject* data, uint32 dataLen,
+        unsigned char opaqueType, uint32 opaqueID, bool doFlush) {
+}
+
+
+void Router::registerOpaqueListener(IOpaqueListener* listener,
+        unsigned char opaqueType, uint32 opaqueID) {
+
+    LinkStateID lsID = opaqueTypeIDtoLsID(opaqueType,opaqueID);
+
+    auto & listenersForID = opaqueListenersByID[lsID];
+    auto it = std::find(listenersForID.begin(), listenersForID.end(), listener);
+    if(it== listenersForID.end()){
+        listenersForID.push_back(listener);
+    }
+
+    EV << "Registered IOpaqueListener for type='"<< (int)opaqueType
+            <<"' id='"<< opaqueID << "'" << endl;
+}
+
+void Router::delOpaqueListener(IOpaqueListener* listener,
+        unsigned char opaqueType, uint32 opaqueID) {
+
+    LinkStateID lsID = opaqueTypeIDtoLsID(opaqueType,opaqueID);
+
+    auto listenersForIDIt = opaqueListenersByID.find(lsID);
+    if(listenersForIDIt == opaqueListenersByID.end()){
+        return;
+    }
+
+    listenersForIDIt->second.erase(
+                    std::remove(listenersForIDIt->second.begin(), listenersForIDIt->second.end(),listener),
+                    listenersForIDIt->second.end());
+}
+
+void Router::delOpaqueListener(IOpaqueListener* listener) {
+    for(auto & listenersForIDIt : opaqueListenersByID){
+        listenersForIDIt.second.erase(
+                std::remove(listenersForIDIt.second.begin(), listenersForIDIt.second.end(),listener),
+                listenersForIDIt.second.end());
+    }
+}
+
+void Router::notifyOpaqueListeners(OSPFOpaqueLSA* lsa) {
+    EV << "Notifying opaque listeners: " << endl;
+    auto listenersForIDIt = opaqueListenersByID.find(lsa->getHeader().getLinkStateID());
+
+    if(listenersForIDIt == opaqueListenersByID.end()){
+        return;
+    }
+
+    for(IOpaqueListener* listener : listenersForIDIt->second){
+        listener->notify( lsa->dup() );
+    }
+}
+
+std::vector<IOpaqueListener*>* Router::getOpaqueListeners( LinkStateID& id) {
+    auto listenersForIDIt = opaqueListenersByID.find(id);
+    if(listenersForIDIt == opaqueListenersByID.end()){
+        return NULL;
+    }
+    return &(listenersForIDIt->second);
+}
+
+
+
 } // namespace ospf
 
 } // namespace inet
diff --git a/src/inet/routing/ospfv2/router/OSPFRouter.h b/src/inet/routing/ospfv2/router/OSPFRouter.h
index e1747a839..9e74fe5a2 100644
--- a/src/inet/routing/ospfv2/router/OSPFRouter.h
+++ b/src/inet/routing/ospfv2/router/OSPFRouter.h
@@ -28,6 +28,7 @@
 #include "inet/routing/ospfv2/router/OSPFcommon.h"
 #include "inet/routing/ospfv2/interface/OSPFInterface.h"
 #include "inet/routing/ospfv2/router/OSPFRoutingTableEntry.h"
+#include "inet/routing/ospfv2/opaque/OSPFOpaque.h"
 
 namespace inet {
 
@@ -49,11 +50,16 @@ class INET_API Router
     std::vector<Area *> areas;    ///< A list of the contained areas.
     std::map<LSAKeyType, ASExternalLSA *, LSAKeyType_Less> asExternalLSAsByID;    ///< A map of the ASExternalLSAs advertised by this router.
     std::vector<ASExternalLSA *> asExternalLSAs;    ///< A list of the ASExternalLSAs advertised by this router.
+    std::map<LSAKeyType, OpaqueASLSA*, LSAKeyType_Less> opaqueASLSAsByID;
+    std::vector<OpaqueASLSA*> opaqueASLSAs;
     std::map<IPv4Address, OSPFASExternalLSAContents> externalRoutes;    ///< A map of the external route advertised by this router.
     cMessage *ageTimer;    ///< Database age timer - fires every second.
     std::vector<RoutingTableEntry *> routingTable;    ///< The OSPF routing table - contains more information than the one in the IP layer.
     MessageHandler *messageHandler;    ///< The message dispatcher class.
     bool rfc1583Compatibility;    ///< Decides whether to handle the preferred routing table entry to an AS boundary router as defined in RFC1583 or not.
+    bool opaqueCapability;        ///< defines whatever to activate the opaque capability (RFC5250)
+    std::map<LinkStateID, std::vector<IOpaqueListener*> >  opaqueListenersByID;
+    std::map<LinkStateID, long> opaqueSequenceNum;
 
   public:
     /**
@@ -72,6 +78,8 @@ class INET_API Router
     RouterID getRouterID() const { return routerID; }
     void setRFC1583Compatibility(bool compatibility) { rfc1583Compatibility = compatibility; }
     bool getRFC1583Compatibility() const { return rfc1583Compatibility; }
+    void setOpaqueCapability(bool capability) { opaqueCapability = capability;}
+    bool getOpaqueCapability() const  { return opaqueCapability; }
     unsigned long getAreaCount() const { return areas.size(); }
 
     MessageHandler *getMessageHandler() { return messageHandler; }
@@ -79,6 +87,9 @@ class INET_API Router
     unsigned long getASExternalLSACount() const { return asExternalLSAs.size(); }
     ASExternalLSA *getASExternalLSA(unsigned long i) { return asExternalLSAs[i]; }
     const ASExternalLSA *getASExternalLSA(unsigned long i) const { return asExternalLSAs[i]; }
+    unsigned long getOpaqueASLSACount() const  { return opaqueASLSAs.size(); }
+    OpaqueASLSA *getOpaqueASLSA(unsigned long i)  { return opaqueASLSAs[i]; }
+    const OpaqueASLSA *getOpaqueASLSA(unsigned long i) const  { return opaqueASLSAs[i]; }
     bool getASBoundaryRouter() const { return externalRoutes.size() > 0; }
 
     unsigned long getRoutingTableEntryCount() const { return routingTable.size(); }
@@ -267,6 +278,25 @@ class INET_API Router
      */
     RoutingTableEntry *getPreferredEntry(const OSPFLSA& lsa, bool skipSelfOriginated, std::vector<RoutingTableEntry *> *fromRoutingTable = nullptr);
 
+
+    /**
+     * rfc2328: 13.4 for self-originated LSA definition
+     */
+    bool isSelfOriginated(OSPFLSA *lsa) const;
+
+
+
+    bool floodOpaqueLink(cObject * data, uint32 dataLen, unsigned char ifIndex, unsigned char opaqueType, uint32 opaqueID, bool doFlush );
+    bool floodOpaqueArea(cObject * data, uint32 dataLen, AreaID areaID, unsigned char opaqueType, uint32 opaqueID, bool doFlush );
+    void floodOpaqueAS  (cObject * data, uint32 dataLen, unsigned char opaqueType, uint32 opaqueID, bool doFlush  );
+
+    void registerOpaqueListener(IOpaqueListener *listener, unsigned char opaqueType, uint32 opaqueID);
+    void delOpaqueListener(IOpaqueListener *listener);
+    void delOpaqueListener(IOpaqueListener *listener, unsigned char opaqueType, uint32 opaqueID);
+
+    void notifyOpaqueListeners(OSPFOpaqueLSA *lsa);
+    std::vector<IOpaqueListener*> * getOpaqueListeners(LinkStateID &id);
+
   private:
     /**
      * Installs a new AS External LSA into the Router's database.
@@ -277,6 +307,7 @@ class INET_API Router
      */
     bool installASExternalLSA(OSPFASExternalLSA *lsa);
 
+    bool installOpaqueASLSA(OSPFOpaqueLSA* lsa);
     /**
      * Find the AS External LSA identified by the input lsaKey in the database.
      * @param lsaKey [in] Look for the AS External LSA which is identified by this key.
@@ -291,6 +322,8 @@ class INET_API Router
      */
     const ASExternalLSA *findASExternalLSA(LSAKeyType lsaKey) const;
 
+    OpaqueASLSA* findOpaqueASLSA(LSAKeyType lsaKey);
+    const OpaqueASLSA* findOpaqueASLSA(LSAKeyType lsaKey) const;
     /**
      * Originates a new AS External LSA based on the input lsa.
      * @param lsa [in] The LSA whose contents should be copied into the newly originated LSA.
diff --git a/src/inet/routing/ospfv2/router/OpaqueLSA.cc b/src/inet/routing/ospfv2/router/OpaqueLSA.cc
new file mode 100644
index 000000000..479acf8f5
--- /dev/null
+++ b/src/inet/routing/ospfv2/router/OpaqueLSA.cc
@@ -0,0 +1,41 @@
+
+#include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/router/OSPFArea.h"
+
+
+namespace inet {
+
+namespace ospf {
+
+bool OpaqueLSA::update(const OSPFLSA* _lsa) {
+    const OSPFOpaqueLSA * lsa = check_and_cast<const OSPFOpaqueLSA*> (_lsa);
+    bool different = differsFrom(lsa);
+    (*this) = (*lsa);
+    resetInstallTime();
+
+    return different;
+}
+
+OSPFLSA* OpaqueAreaLSA::originateNewLSA(Area* area) {
+    return area->originateOpaqueAreaLSA(this->getHeader().getOpaqueType(), this->getHeader().getOpaqueID());
+}
+
+bool  OpaqueLSA::differsFrom(const OSPFOpaqueLSA* opaqueLSA) const {
+    const OSPFLSAHeader& lsaHeader = opaqueLSA->getHeader();
+    auto thisHeader = getHeader();
+    bool differentHeader = ((thisHeader.getLsOptions() != lsaHeader.getLsOptions()) ||
+                            ((thisHeader.getLsAge() == MAX_AGE) && (lsaHeader.getLsAge() != MAX_AGE)) ||
+                            ((thisHeader.getLsAge() != MAX_AGE) && (lsaHeader.getLsAge() == MAX_AGE)) ||
+                            (thisHeader.getLsaLength() != lsaHeader.getLsaLength()));
+    bool differentBody = false;
+
+    if (!differentHeader) {
+
+    }
+
+    return (differentHeader || differentBody);
+}
+
+} // namespace ospf
+
+} // namespace inet
diff --git a/src/inet/routing/ospfv2/router/RouterLSA.cc b/src/inet/routing/ospfv2/router/RouterLSA.cc
index f1258eca9..6f99ff4b9 100644
--- a/src/inet/routing/ospfv2/router/RouterLSA.cc
+++ b/src/inet/routing/ospfv2/router/RouterLSA.cc
@@ -16,13 +16,16 @@
 //
 
 #include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/router/OSPFArea.h"
 
 namespace inet {
 
 namespace ospf {
 
-bool RouterLSA::update(const OSPFRouterLSA *lsa)
+bool RouterLSA::update(const OSPFLSA* _lsa)
 {
+    const OSPFRouterLSA * lsa = check_and_cast<const OSPFRouterLSA *> (_lsa);
+
     bool different = differsFrom(lsa);
     (*this) = (*lsa);
     resetInstallTime();
@@ -35,6 +38,10 @@ bool RouterLSA::update(const OSPFRouterLSA *lsa)
     }
 }
 
+OSPFLSA* RouterLSA::originateNewLSA(Area* area) {
+    return area->originateRouterLSA();
+}
+
 bool RouterLSA::differsFrom(const OSPFRouterLSA *routerLSA) const
 {
     const OSPFLSAHeader& thisHeader = getHeader();
diff --git a/src/inet/routing/ospfv2/router/SummaryLSA.cc b/src/inet/routing/ospfv2/router/SummaryLSA.cc
index 057d7d577..866217610 100644
--- a/src/inet/routing/ospfv2/router/SummaryLSA.cc
+++ b/src/inet/routing/ospfv2/router/SummaryLSA.cc
@@ -16,13 +16,16 @@
 //
 
 #include "inet/routing/ospfv2/router/LSA.h"
+#include "inet/routing/ospfv2/router/OSPFArea.h"
 
 namespace inet {
 
 namespace ospf {
 
-bool SummaryLSA::update(const OSPFSummaryLSA *lsa)
+
+bool SummaryLSA::update(const OSPFLSA* _lsa)
 {
+    const OSPFSummaryLSA * lsa = check_and_cast<const OSPFSummaryLSA*> (_lsa);
     bool different = differsFrom(lsa);
     (*this) = (*lsa);
     resetInstallTime();
@@ -35,6 +38,10 @@ bool SummaryLSA::update(const OSPFSummaryLSA *lsa)
     }
 }
 
+OSPFLSA* SummaryLSA::originateNewLSA(Area* area) {
+    return area->originateSummaryLSA(this);
+}
+
 bool SummaryLSA::differsFrom(const OSPFSummaryLSA *summaryLSA) const
 {
     const OSPFLSAHeader& thisHeader = getHeader();










streeteCode/patches/omnetpp.patch


diff --git a/qtenv/mainwindow.cc b/qtenv/mainwindow.cc
index 5f05803..de85321 100644
--- a/qtenv/mainwindow.cc
+++ b/qtenv/mainwindow.cc
@@ -421,7 +421,7 @@ void MainWindow::closeEvent(QCloseEvent *event)
     // 4 = yes/no/cancel dialog with warning, maybe [maybe finish, quit]
     int action = 0;
 
-    bool confirmExit = env->getPref("confirm-exit", true).toBool();
+    bool confirmExit = false; //env->getPref("confirm-exit", true).toBool();
 
     // First, deciding what to do
     switch (state) {
diff --git a/qtenv/modulecanvasviewer.cc b/qtenv/modulecanvasviewer.cc
index b29d990..3b4991c 100644
--- a/qtenv/modulecanvasviewer.cc
+++ b/qtenv/modulecanvasviewer.cc
@@ -382,6 +382,48 @@ void ModuleCanvasViewer::renderToPrinter(QPrinter &printer)
         p.first->setCacheMode(p.second);
 }
 
+void ModuleCanvasViewer::exportToPng(const char * filename, int w, int h)
+{
+	QString fileName = QString(filename);
+
+	QRectF rect;
+	if (object && compoundModuleItem) {
+		auto compoundRect = compoundModuleItem->boundingRect()
+			.united(getSubmodulesRect());
+		auto figuresRect = canvasRenderer->itemsBoundingRect();
+
+		rect = compoundRect.united(figuresRect);
+
+		rect = QRectF(rect.topLeft(), rect.bottomRight());
+	}
+
+	const int margin = 20;
+	QMarginsF margins(margin, margin, margin, margin);
+	rect = rect.marginsAdded(margins);
+
+	//double vW = rect.width() ;
+	//double vH = rect.height();
+	//QImage image(QSize(w,(w/vW) *vH ), QImage::Format_RGB16);
+
+	QImage image(rect.toAlignedRect().size(), QImage::Format_RGB16);
+
+	QPainter painter(&image);
+	setZoomLabelVisible(false);
+        painter.fillRect(image.rect(), backgroundBrush()); // green background
+
+        scene()->setSceneRect(rect);
+        QRect viewport = scene()->sceneRect().toAlignedRect();
+
+	scene()->render(&painter,
+			image.rect(),
+			viewport,
+			Qt::IgnoreAspectRatio);
+	painter.end();
+	setZoomLabelVisible(true);
+
+	image.save(fileName);
+}
+
 void ModuleCanvasViewer::redrawFigures()
 {
     FigureRenderingHints hints;
diff --git a/qtenv/modulecanvasviewer.h b/qtenv/modulecanvasviewer.h
index ce69f73..59ddffd 100644
--- a/qtenv/modulecanvasviewer.h
+++ b/qtenv/modulecanvasviewer.h
@@ -126,6 +126,7 @@ signals:
 public slots:
     void exportToPdf();
     void print();
+    void exportToPng(const char * filename, int w, int h);
 
     // This is to support visualizing the layouting process.
     // The scene passed in here will replace the ordinary scene used to display the module.
diff --git a/qtenv/qtenv.cc b/qtenv/qtenv.cc
index 8c6ae81..6695920 100644
--- a/qtenv/qtenv.cc
+++ b/qtenv/qtenv.cc
@@ -743,7 +743,7 @@ void Qtenv::runSimulation(RunMode mode, simtime_t until_time, eventnumber_t unti
         simulationState = SIM_TERMINATED;
         stoppedWithTerminationException(e);
         notifyLifecycleListeners(LF_ON_SIMULATION_SUCCESS);
-        displayException(e);
+        //displayException(e);
     }
     catch (std::exception& e) {
         simulationState = SIM_ERROR;
@@ -1047,6 +1047,7 @@ void Qtenv::finishSimulation()
 
     updateStatusDisplay();
     callRefreshInspectors();
+    mainWindow->on_actionQuit_triggered();
 }
 
 bool Qtenv::checkRunning()
@@ -1566,6 +1567,7 @@ void Qtenv::initialSetUpConfiguration()
 
     newRun(config.c_str(), run);
     mainWindow->reflectRecordEventlog();
+    mainWindow->on_actionExpressRun_triggered();
 }
 
 void Qtenv::askParameter(cPar *par, bool unassigned)
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Abstract

As the traffic of wired networks continues to grow, their energy consumption becomes
a serious efficiency and sustainability concern. This work seeks to improve the energy
efficiency of backbone networks by automatically managing the paths of network flows
to reduce the over-provisioning. Compared to numerous works in this field, we stand out
by focusing on low computational complexity and smooth deployment of the proposed
solution in the context of Software Defined Networks (SDN). To ensure that we meet
these requirements, we validate the proposed solutions on a network testbed built for
this purpose. Moreover, we believe that it is indispensable for the research community in
computer science to improve the reproducibility of experiments. Thus, one can reproduce
most of the results presented in this thesis by following a couple of simple steps.

In the first part of this thesis, we present a framework for putting links and line
cards into sleep mode during off-peak periods and rapidly bringing them back on when
more network capacity is needed. The solution, which we term “SegmenT Routing based
Energy Efficient Traffic Engineering” (STREETE), was implemented using state-of-art
dynamic graph algorithms. STREETE achieves execution times of tens of milliseconds on
a 50-node network. The approach was also validated on a testbed using the ONOS SDN
controller along with OpenFlow switches. We compared our algorithm against optimal
solutions obtained via a Mixed Integer Linear Programming (MILP) model to demon-
strate that it can effectively prevent network congestion, avoid turning-on unneeded links,
and provide excellent energy-efficiency.

The second part of this thesis studies solutions for maximizing the utilization of exist-
ing components to extend the STREETE framework to workloads that are not very well
handled by its original form. This includes the high network loads that cannot be routed
through the network without a fine-grained management of the flows. In this part, we
diverge from the shortest path routing, which is traditionally used in computer networks,
and perform a particular load balancing of the network flows.

In the last part of this thesis, we combine STREETE with the proposed load balancing
technique and evaluate the performance of this combination both regarding turned-off
links and in its ability to keep the network out of congestion. After that, we use our
network testbed to evaluate the impact of our solutions on the TCP flows and provide an
intuition about the additional constraints that must be considered to avoid instabilities
due to traffic oscillations between multiple paths.
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Résumé

La consommation d’énergie est devenue un facteur limitant pour le déploiement d’infrastructures
distribuées à grande échelle. Ce travail a pour but d’améliorer l’efficacité énergétique des
réseaux de cœur en éteignant un sous-ensemble de liens par une approche SDN (Software
Defined Network). Nous nous différencions des nombreux travaux de ce domaine par une
réactivité accrue aux variations des conditions réseaux. Cela a été rendu possible grâce
à une complexité calculatoire réduite et une attention particulière au surcoût induit par
les échanges de données. Pour valider les solutions proposées, nous les avons testées sur
une plateforme spécialement construite à cet effet.

Dans la première partie de cette thèse, nous présentons l’architecture logicielle “Seg-
menT Routing based Energy Efficient Traffic Engineering” (STREETE). Le coeur de la
solution repose sur un re-routage dynamique du trafic en fonction de la charge du réseau
dans le but d’éteindre certains liens peu utilisés. Cette solution utilise des algorithmes
de graphes dynamiques pour réduire la complexité calculatoire et atteindre des temps de
calcul de l’ordre des millisecondes sur un réseau de 50 nœuds. Nos solutions ont aussi été
validées sur une plateforme de test comprenant le contrôleur SDN ONOS et des commu-
tateurs OpenFlow. Nous comparons nos algorithmes aux solutions optimales obtenues
grâce à des techniques de programmation linéaires en nombres entiers et montrons que
le nombre de liens allumés peut être efficacement réduit pour diminuer la consommation
électrique tout en évitant de surcharger le réseau.

Dans la deuxième partie de cette thèse, nous cherchons à améliorer la performance
de STREETE dans le cas d’une forte charge, qui ne peut pas être écoulée par le réseau
si des algorithmes de routages à plus courts chemins sont utilisés. Nous analysons des
méthodes d’équilibrage de charge pour obtenir un placement presque optimal des flux
dans le réseau.

Dans la dernière partie, nous évaluons la combinaison des deux techniques proposées
précédemment : STREETE avec équilibrage de charge. Ensuite, nous utilisons notre
plateforme de test pour analyser l’impact de re-routages fréquents sur les flux TCP. Cela
nous permet de donner des indications sur des améliorations à prendre en compte afin
d’éviter des instabilités causées par des basculements incontrôlés des flux réseau entre des
chemins alternatifs.

Nous croyons à l’importance de fournir des résultats reproductibles à la communauté
scientifique. Ainsi, une grande partie des résultats présentés dans cette thèse peuvent
être facilement reproduits à l’aide des instructions et logiciels fournis.
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Chapter 1

Introduction

Motivations

Advances in network and computing technologies have enabled a multitude of services —
e.g. those used for big-data analysis, stream processing, video streaming, and Internet
of Things (IoT) — hosted at multiple data centers often interconnected with high-speed
optical networks. Many of these services follow business models such as cloud computing,
which allow a customer to rent resources from a cloud and pay only for what she consumes.
Although these models are flexible and benefit from economies of scale, the amount of data
transferred over the network increases continuously. Network operators, under continuous
pressure to differentiate and deliver quality of service, often tackle this challenge by
expanding network capacity, hence always adding new equipment, or increasing the rates
of existing links. Existing work argues that, if traffic continues to grow at the current
pace, in less than 20 years network operators may reach an energy capacity crunch where
the amount of electricity consumed by network infrastructure may become a bottleneck
and further limit the Internet growth [1].

Major organizations have attempted to curb the energy consumption of their infras-
tructure by reducing the number of required network resources and maximizing their
utilization. Google, for instance, created custom Software Defined Network (SDN) de-
vices and updated their applications to co-operate with the network devices. In this
way, it was possible to achieve near-100% utilization of intra-domain links [2]. With this
smart traffic orchestration, Google was able to increase the energy efficiency while pro-
viding a high quality of service. However, such traffic management requires co-operation
between the communicating applications and the network management, a technique that
is out-of-reach of ordinary network operators.

As the network operators do not have control over the applications that use the net-
work, they over-provision the network capacity to handle the peak load. Furthermore,
to prevent failures due to vendor-specific errors, it is not exceptional for a big network
provider to implement vendor redundancy in its core network. Vendor redundancy con-
sists of using devices from multiple vendors in parallel. The Orange France mobile network
blackout in 2012 1 is an example of a vendor specific error where a software update intro-
duced a bug both on the primary and on the backup device. To avoid these situations,

1http://www.parismatch.com/Actu/Economie/Orange-revelations-sur-la-panne-geante-157766

1
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Figure 1.1: Traffic passing through the 200Gbps link between Paris and Geneva. Geant
Network [3]

some network operators double the capacity by using backup devices from multiple ven-
dors. All these approaches contribute to highly over-provisioned networks. For example,
evidence shows that the utilization of production 200Gbps links in the Geant network can
be as low as 15% even during the periods of highest load (Fig. 1.1). Moreover, during
the off-peak times during night and weekends, the network utilization is even lower. It
drops to almost 5% of the link capacity.

As a result of all this over-provisioning, the energy efficiency of operator networks is
low: devices are fully powered all the time while being used only at a fraction of their
capacity. This over-provisioning leaves a lot of potential for innovation and for reducing
the energy that a network consumes by switching off unused devices and optimizing their
usage.

This work is done as part of the GreenTouch consortium, which intends to reduce the
net energy consumption in communications networks by up to 98% by 2020[4].

Research problem and objectives

Large-scale computer networks are major electricity consumers whose consumption is not
yet optimized. A backbone network device can consume as much as 10kW2 irrespective
of its utilization. This thesis investigates means to improve the energy-efficiency of future
backbone networks while retaining the performance constraints.

In particular, we target high-speed IP over Wavelength Division Multiplexing (IPoWDM)
operator networks with extremely high data-rates, reaching several hundred gigabits per
second per link in currently deployed systems. Unlike dedicated networks – such as those
deployed in between data centers, enterprises or research institutes – the company that
manages the network devices does not have control over the applications whose traffic
traverses the network. Our main lever used to increase the energy efficiency of these
networks is agnostic to the applications: we use “traffic engineering” techniques which
consist in dynamically changing the paths of data flows transparently to the applications.

This thesis revolves around two ideas. The first natural idea consists in decreasing
the energy consumption of the networks by reducing the number of resources that are

2Cisco CRS-3 data sheet: http://www.cisco.com/c/en/us/products/collateral/routers/

carrier-routing-system/data_sheet_c78-408226.html

2

http://www.cisco.com/c/en/us/products/collateral/routers/carrier-routing-system/data_sheet_c78-408226.html
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active during off-peak periods. In particular, we intend to turn off transponders and
port cards on the extremities of a link. The status of these components is set to sleep
mode whenever a link is idle, and they are brought back to the operational state when
required. We also term this process of activating and deactivating network links as
switching links on and off respectively. To free certain resources, the network traffic is
dynamically consolidated on a limited number of links, thus enabling the remaining links
to enter the low power consumption modes. Respectively, when the network requires
more capacity, the corresponding links are brought back online to avoid congestion. In
other words, we transparently change the paths taken by the application data in the
network to accommodate network capacity to the load.

The second idea relies on the observation that a well-utilized network does not con-
sume resources in vein. A proper load balancing technique allows transferring more data
with the same resources, avoiding premature updates to higher data rates and thus avoid-
ing the increase of energy consumption due to this update. As detailed later, we conclude
that both these methods are necessary and must be used in parallel to achieve a good
energy efficiency of operator networks.

We position our work in the context of Software-Defined Network (SDN)-based back-
bone networks and work within a single operator network domain. Although different
methods have already been proposed for reducing the energy consumption of communi-
cation networks, our contribution is an end-to-end validation of the proposed solutions.
These solutions were both validated through simulations and implemented in a real net-
work testbed comprising Software-Defined Network (SDN) switches and the Open Net-
work Operating System (ONOS) SDN controller. Moreover, we also used the testbed
to evaluate the impact of frequent path changes on data flows and conclude that such
techniques can be used with minimal impact on application flows.

Contributions and structure of the manuscript

Chapter 1 introduced the motivation of this work: the continuous growth of the num-
ber of connected devices relying on the network to access remote services puts a significant
load on operator backbone networks. Faster speeds and bigger devices have to be de-
ployed, continuously increasing the energy consumption.

In the rest of this chapter, we detail how to reproduce most of the results presented in
this thesis. This work was performed considering the growing concern of reproducibility
of scientific work in computer science. We also reference the Android applications which
we created to provide an interactive way to test our algorithms and visualize their results.

Chapter 2 sets the context of our work. We provide a general overview of the ar-
chitectures of backbone networks and explore the panorama of methods used to reduce
their energy consumption. Most of these methods propose structural modifications of
the network. For example, this includes completely re-designing the physical topology,
the network devices, or the applications using the network. In contrast, we follow a less
intrusive approach that relies on traffic engineering; a mature technology widely deployed
by operators for other goals, such as differentiated services.

3
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We continue the chapter with an extended introduction to the existing traffic engi-
neering techniques and, in particular, to the concept of Software-Defined Network (SDN).
In parallel, we present the related work that uses traffic engineering for increasing the
energy efficiency of networks. This introduction allows us to conclude that there is still
a need for an online solution, capable of reacting fast to changes in network traffic and,
in particular, to the unexpected growth of network demand.

The chapter ends with a discussion on the particularities that must be considered
when designing a SDN-based solution for high-speed backbone networks. The presented
challenges underlie the design of our solutions in the rest of this work. We also introduce
the Source Packet Routing In NetworkinG (SPRING)/“Segment Routing” protocol, in-
tended to meet the requirements of traffic engineering in backbone networks, and hence
circumvent the challenges above.

Chapter 3 provides the theoretical background needed to understand the results from
this thesis. We give an introduction to linear programming and the classical network
flow problem known as “maximum concurrent flow”. We illustrate the two usual ways
to model this problem as a linear program, namely the “node-arc” and the “edge-path”
formulations. The first model is used throughout the work to provide a comparison
baseline for the quality of our algorithms. At the same time, the edge-path is at the
base of efficient approximate algorithms for computing the maximum concurrent flow in
a network.

The chapter ends with some mathematical properties of the edge-path formulation
and its dual, which is used in the later chapters of the thesis.

Chapter 4 presents the design, implementation and evaluation of STREETE, a SDN-
based framework meant to reduce the energy consumption of backbone networks by
switching links off and on.

The main particularity of this work is the capacity to react very fast to changes in
the network conditions and, in particular, to unexpected growth of network demand.
This is achieved thanks by incorporating a technique that uses two different views of the
network to feed the heuristic. Moreover, we use dynamic shortest path algorithms at the
core of our solution to speed up the computations and the SPRING protocol to enable
low-overhead management of the network by the SDN controller.

We validate the proposed solution in the OMNeT++/INET network simulator and
conclude that it performs very well under low network load, but there is room for im-
provement at high load. This conclusion served as motivation for the work presented in
Chapter 5 of this thesis, which tries to make STREETE perform well in any network
conditions while being able to compute a solution on the evaluated backbone networks
quickly.

This chapter also presents the SDN-based testbed built for validating the proposed
solutions experimentally. This testbed allowed us to highlight an additional weakness
of STREETE. These results motivated the study done in Chapter 6, which allows for
improving our framework further.

Chapter 5 presents two load balancing methods proposed for the STREETE frame-
work to enable better utilization of active network resources.

4



The first method provides a consistent improvement over the shortest path routing,
but the output quality is not very stable and did not satisfy our expectations. We
present the reasons behind this behavior and continue with the second, more elegant,
load balancing method that is based on state of the art for approximately solving the
maximum concurrent flow problem. It builds on the work done by George Karakostas
[5] to produce a complete solution for near-optimal Software-Defined Network (SDN) -
based online load balancing in backbone networks. This solution also leverages the power
of SPRING source routing protocol to reduce the complexity and cost of centralized
management.

Chapter 6 starts by unifying the results from the two previous chapters and evokes
the problem that the combination of STREETE with load balancing techniques may
produce a lot of route changes for network flows which may affect network performance.
In particular, the change in end-to-end delay can be interpreted by the TCP protocol as
a sign to slow down its transmission. Taking into consideration that TCP is, by far, the
most used transport protocol, this detail can have a severe impact on the overall network
performance.

In the second part of the chapter, we use our network testbed to evaluate if frequent
route changes can negatively impact the network performance. We conclude that the
drop in the bandwidth of network flows can be significant if routes change too frequently.
Moreover, network instabilities may happen as a result of bad inter-operation between
the STREETE protocol and TCP if no special care is taken to avoid them.

We quantify the tolerable frequency based on data from our analysis and conclude
the chapter with a discussion on the tuning to be done in the STREETE framework to
achieve a stable, near-optimal, energy efficient traffic engineering solution.

Chapter 7 concludes the thesis with a summary of main findings, discussion of future
research directions, and final remarks.

Reproducing the results

The simulation results from chapters 4 and 5 can be easily reproduced on a Linux system
using Docker 3. Some of the simulations rely on CPLEX. This LP solver is free for
academic usage and can be downloaded from IBM after an academic verification. If the
CPLEX 12.7.1 installation file is provided, it will be automatically detected, and the
corresponding results will be generated. If the appropriate version of the installation file
is not provided, those simulations will not run.

Fast mode

To make it easy to reproduce the simulations, we provide an archive containing all the
necessary files except CPLEX. Reproducing the results becomes as easy as executing the
following steps:

3https://www.docker.com
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• Install dependencies (docker, wget) using the package manager of your distribution.

• Download the archive with all the files:
https://radu.carpa.me/these/streeteCode.tar

• Extract the archive: tar -xaf streeteCode.tar

• (optional) Put the “cplex_studio1271.linux-x86-64.bin” file in the

streeteCode/installFiles folder

• Build the docker image and run the simulations: cd streeteCode && ./buildAn-
dRun.sh

In particular, on an Ubuntu host, you can just copy/paste the following lines into the
terminal to follow these steps and run all the simulations except the CPLEX optimiza-
tions:

sudo apt-get install docker.io wget

wget https://radu.carpa.me/these/streeteCode.tar

tar -xaf streeteCode.tar

cd streeteCode

sudo ./buildAndRun.sh

echo "Finished!"

The raw simulation outputs will be placed into the streeteCode/results folder. An
image is also generated for each simulated time point, thus providing a visual represen-
tation of the state of the network. An example of such a figure is given in Fig. 1.2 where
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Figure 1.2: Image generated by simulations which illustrates the state of the links in the
the Italian network.

the color and the percentage of the links represent their utilization. Two percentages are

6

https://radu.carpa.me/these/streeteCode.tar


shown (one per direction). The color is a helper for easier visualization and corresponds
to the biggest of these two percentages represented using the “jet” color scheme (blue =
low utilization; red = high utilization 4). A dotted line means that the link is used only
in one direction. A slim black line means that neither of the two directions is used.

The figures which will be presented in chapters 4 and 5 will be generated in the
sub-folders of the streeteCode/figures folder.

Fallback mode

Alternatively, a much smaller archive, which does not contain the third party installation
files, is included with this PDF as an attachment on the first page of the manuscript.
The same archive is also disposable via a couple of reliable cloud service:

• https://s3-eu-west-1.amazonaws.com/me.carpa.archive/Thesis/streeteCode.light.tar.xz

• https://drive.google.com/open?id=0B-57pIpvqZLgUThqbTh3ZnNleFk

The reader must manually provide the omnetpp-5.1-src-linux.tgz 5, inet-3.6.0-src.tgz
6 and qt-opensource-linux-x64-5.9.0.run 7 files in the streeteCode/installFiles folder. Fur-
thermore, similarly to the previous section, the CPLEX (cplex_studio1271.linux-x86-
64.bin) binary can be added to enable the corresponding simulations.

To be also noted that the DockerFile file is self-explanatory. The commands listed in
this file can be run directly on an ubuntu 16.04 host machine instead of using Docker.

Demo using the Android app

A much more interactive way to visualize the execution and result of the proposed algo-
rithms is done by our Android application which can be freely installed via Google play.
The QR code from Fig 1.3 can be used to access the application on Play Store. A short
instruction on how to use this application is provided in Appendix 7.2.

Figure 1.3: Access app using Google Play
https://play.google.com/store/apps/details?id=me.carpa.streete

4https://en.wikipedia.org/wiki/Heat_map
5https://omnetpp.org/omnetpp
6https://github.com/inet-framework/inet/releases/
7https://download.qt.io/official_releases/qt/5.9/5.9.0/

7

https://s3-eu-west-1.amazonaws.com/me.carpa.archive/Thesis/streeteCode.light.tar.xz
https://drive.google.com/open?id=0B-57pIpvqZLgUThqbTh3ZnNleFk
https://play.google.com/store/apps/details?id=me.carpa.streete
https://en.wikipedia.org/wiki/Heat_map
https://omnetpp.org/omnetpp
https://github.com/inet-framework/inet/releases/
https://download.qt.io/official_releases/qt/5.9/5.9.0/


CHAPTER 1. INTRODUCTION

8



Chapter 2

Positioning and related works on

energy efficiency and traffic engineering

in backbone networks

A

D C

B

Routing 

(IP/MPLS)

Switching

(TDM)

Transport

(WDM)

Optical

Fibers

Optical Amplifier

Transponder

Figure 2.1: Architecture of a
backbone network

In the previous chapter, we motivated the need for im-
proving the energy efficiency of computer networks. Be-
fore digging into the core of this problem, we begin the
current chapter by providing a general overview of the
architectures of backbone networks and of solutions from
the literature for reducing the energy these networks
consume.

Afterward, we focus on a technique for reducing
the energy consumption: intelligent traffic engineering.
We present existing traffic engineering techniques and,
in particular, the concept of Software-Defined Network
(SDN). These practical details will allow us to under-
stand better the state of the art on SDN-based traffic
engineering in general and especially of energy efficient
traffic engineering in backbone networks.

We finish the chapter by discussing the particular-
ities that must be considered when designing a SDN-
based solution for high-speed backbone networks. The
presented challenges will define the design of our so-
lutions in the rest of this work. This chapter also
introduces the Source Packet Routing In NetworkinG
(SPRING) protocol, designed for meeting the require-
ments of traffic engineering in backbone networks and
for addressing some of the mentioned challenges.
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CHAPTER 2. POSITIONING AND RELATED WORKS ON ENERGY
EFFICIENCY AND TRAFFIC ENGINEERING IN BACKBONE NETWORKS

2.1 Architecture of backbone networks

IP is now the de-facto protocol for transporting the data all around the world. It is
also generally accepted that the optical technologies are the best solution for high-speed,
long-distance communications. Current commercial products allow single-carrier optical
transmissions at 200Gbps between nodes at 2000km distance [6]. To make the best use
of the costly optical fibers, operators deploy multi-layered architectures. Fig. 2.1 shows
a logical separation of the layers often found in an operator’s network.

2.1.1 Physical layer

At the bottom of the architecture, we illustrate the actual optical fibers. Due to certain
impairments, the signal passing through the fiber attenuates with the distance. As a
result, optical amplifiers must be used to amplify the signal. Unfortunately, these devices
also amplify the noise. There is hence a limit on the maximum number of amplifiers
that can be used in series before the data becomes unrecoverable from the noise. An
Optical-Electrical-Optical (OEO) conversion of the signal is needed to re-generate a new
signal and therefore achieve longer distances.

Figure 2.2: The terabit capable part of the Geant network
http://www.geant.net/Network/The_Network/Pages/Terabit-Network.aspx

The distance between the optical amplifiers is approximately 80km. By using multiple
amplifiers in series, manufacturers advertise that their devices can transmit a 100Gbps
signal at a 5000km distance without the need for OEO conversion [6]. As a result, OEO
conversion is usually not required between the points of presence except for submarine
communication cables.
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The energy consumption of the amplifiers is small. For example, the authors of [7] af-
firm that the most common type of amplifier, the Erbium Doped Fibre Amplifier (EDFA),
consumes approximately 110W to amplify all the wavelengths in the fiber. Nevertheless,
the number of amplifiers may be considerable. Fig. 2.2 illustrates a small part of the
physical topology of the Geant network. The little dots correspond to the various optical
amplifiers along the fibers while the bigger squares correspond to WDM devices presented
in the next section. As a result of their large number, the total power consumption of
the optical amplifiers in a backbone network is not negligible.

2.1.2 Wavelength Division Multiplexing (WDM) layer

Second from the bottom is the Wavelength Division Multiplexing (WDM) layer. This
layer operates on a wavelength (λ) granularity. Fig. 2.3a illustrates the operation of this
layer at the node A from Fig. 2.1. The two signals from the upper layer are converted
into two different wavelengths λ1 and λ2 and are multiplexed into the optical fibers by
Add Drop Multiplexers (ADM). Historically, static optical splitters and cross-connects
performed this job, but modern systems rely on Reconfigurable Optical Add Drop Mul-
tiplexers (ROADM) for remotely reconfiguring the optical layer.

𝜆ଵ 𝜆ଶ
𝜆ଷ

Transponder

(a) WDM layer at
node A

(b) Transponder card

Figure 2.3: Insights on the WDM layer

It is important to notice that the wavelength λ3 is directly switched from one fiber
to another without any additional treatment. Jumping forward, we can see that this
wavelength is perceived by the upper, TDM, layer as a direct connection between the
nodes B and D; it "bypasses" the upper layers of the node A. That is why the literature
refers to this kind of connections by the name of “optical bypass”.

The WDM technology enables the transmission of multiple terabits per second over
a single optical fiber. Unfortunately, the number of wavelengths in a fiber is limited,
and fine-grained traffic separation is difficult to achieve. This work is done by the higher
levels of the core network hierarchy by multiplexing/demultiplexing multiple low-speed
communications into/from an optical lambda.

We rely on the model of energy consumption presented in [7]. After consulting a large
number of commercial product datasheets, the authors conclude that the consumption
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of an Add Drop Multiplexers (ADM) device (the big box in Fig. 2.1) can be modeled
as d ¨ 85W ` a ¨ 50W ` 150W , where d is the number of optical fibers entering the
node; and a is the add/drop degree, the number of northbound interfaces connected
to transponders. We must add to these values the power consumption of transponders,
which are represented with small black rectangles on Fig. 2.1. They do complex electrical
processing to generate the optical signal adapted for transmission over a long distance.
The consumption of transponders, given by the same source [7], is summarized in Tab.
2.1.

Speed (Gbps) Consumption (W)
10 50
40 100
100 150
400 300˚

* mathematical projection

Table 2.1: Power consumption of transponders

To be noted that transponders correspond to cards (Fig. 2.3b) plugged into another
network device. They are not independent devices as it can be viewed in Fig. 2.3a.

2.1.3 Time-Division Multiplexing (TDM) layer

Figure 2.4: TDM
layer at node A

The Time-Division Multiplexing (TDM) layer is usually built with
the old SDH/SONET or the newer OTN(G.709) protocols. Their
goal is to multiplex/demultiplex multiple low-speed connections into
a higher speed λ for better spectral utilization of the optical fibers. In
the absence of this layer, the point-to-point connection between the
nodes A and C in the packet (IP/MPLS) layer would have to use an
integral wavelength regardless of the needed capacity. As an example:
assume that a client of the operator leases a dedicated connection
between the nodes A and C with a capacity of 1Gbps. Without the
TDM layer, the operator must reserve a whole wavelength (which has
a potential of transmitting 400Gbps), to satisfy the clients’ demand
for 1Gbps. Fig. 2.4 schematically represents the work of the TDM
layer at node A. The gray and the black signals are multiplexed into
a single one, with higher data rate.

The power consumption of the TDM ports is presented in Table
2.2.

2.1.4 Packet layer

Finally, the IP/MPLS layer corresponds to the packet based transmission. Similarly to
the previous layers, the network topology seen by the packet layer corresponds to a virtual
topology which does not necessarily matches the physical optical fibers. In particular, in
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Speed (Gbps) Consumption (W)
10 34
40 160
100 360
400 1236˚

* mathematical projection

Table 2.2: Power consumption of TDM/OTN ports (bidirectional)

our example, what seems to be direct connections between the nodes A-C and B-D are
virtual tunnels provided by the TDM and, respectively, WDM layers.

A particularity of the packet layer in operator networks is that it frequently relies
on MultiProtocol Label Switching (MPLS) forwarding rather than IP routing. This
is because the “best effort” service provided by IP is insufficient in today’s convergent
networks. Intelligent traffic management is needed to enable a network to be shared
between delay-critical audio flows and best-effort traffic.

In this layer, a single device can consume as much as 10 kilowatts, 75% of which is
due to the slot and port cards regardless of their utilization [7].

2.1.5 Layered backbone networks, from theory to practice

Unfortunately, there is no consensus on the best combination of the previously presented
layers and on how to better map the IP traffic into the optical fibers. Multiple differ-
ent solutions can be encountered in currently deployed operator networks as a result of
searching for a balance between complexity, features, and cost. Small players will tend
to choose convergent solutions to reduce the operational cost of their network. On the
contrary, larger operators tend to have a very clear separation between the layers and
even have separate teams responsible for the operation and management of each layer.

Moreover, each device manufacturer tries to push the technologies at which they are
best. For instance, Cisco, one of the leaders in packet-based forwarding, attempts to
encourage the use of entirely convergent packet over fiber solutions, promising a better
link utilization at a fraction of the cost of implementing a network with TDM devices.
On the other hand, manufacturers with a long background in the telecommunication
industry promote TDM solutions for interoperability with legacy devices and to offload
the transit traffic from the IP/MPLS routers.

The most common architectures are IPoOTN and IPoWDM. Each one of them has
its strengths and its weaknesses which we present in the following sections.

IP over OTN (IPoOTN)

In theory, Optical Transport Network (OTN) is just a Time-Division Multiplexing (TDM)
protocol standardized by the International Telecommunication Union (ITU) in the G.709
recommendation [8]. At the same time, in the networking lingo, IPoOTN refers to a group
of integrated solutions: where the TDM sub-wavelength multiplexing and the manage-
ment of WDM lambda wavelengths are both done by the same device. This allows
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IPoOTN IPoWDM

Figure 2.5: The architecture of IPoOTN and IPoWDM networks

leveraging the advantages of each layer while reducing the management overhead. The
IP/MPLS packets are still processed by separate, specialized routers and are transmitted
to the Optical Transport Network (OTN) devices via short-reach optical or copper links.
The latter TDM-multiplexes multiple low-speed connections from the packet router into
high-speed flows. Integrated transponders are afterward used to generate an optical sig-
nal, and an integrated Reconfigurable Optical Add Drop Multiplexers (ROADM) injects
the lambda into the optical fiber.

For historical reasons, IPoOTN is the preferred choice of large transit operators. The
OTN devices are designed to be backward compatible with legacy TDM protocols (SDH
and SONET) which were deployed in times when most network traffic consisted of au-
dio flows. OTN devices allow gradual transitions to higher speeds without having to
completely re-design the existing network.

Another advantage of OTN solutions is the fact that transit traffic is kept at TDM
layer instead of passing through multiple IP routers and the fact that existing protocols
are very mature and allow end-to-end management through multi-vendor networks. Nev-
ertheless, there are no technical limitations to implement these services, i.e. multi-tenancy
and agile management of transit traffic, in the packet layer. Moreover, IP/MPLS packet
forwarding can be seen as a Time-Division Multiplexing (TDM) technique. The services
provided by the packet and the TDM layer are, to some extent, redundant. That is why
in the modern era, with most network traffic being packet-based, IPoWDM architectures
that we present in the next section are becoming increasingly popular.

IP over WDM (IPoWDM)

In IPoWDM solutions, the IP routers integrate re-configurable optics which allow gen-
erating the optical lambda wavelength directly. They are then mapped into the optical
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fibers by a separate Reconfigurable Optical Add Drop Multiplexers (ROADM). This
solution moves the cost of transponder/optics from optical layer equipment to the router.

The IP/MPLS packets are directly mapped into optical fibers without the need for the
intermediate TDM layer. The aggregation of multiple small, low speed, flows into a high-
speed flow is thus done at packet layer. The multi-tenancy and Quality of Service (QoS)
are also implemented using the MPLS and RSVP-TE protocols at the packet level.

This level allows the most flexibility in traffic management. The disadvantage of
this solution is in need to process all the transit packets in the IP layer. The packet
processing per gigabit is, unfortunately, more costly than the TDM processing: the most
power-efficient devices consume 7W per Gbps for IP/MPLS processing, which is slightly
worse than TDM processing shown in Tab. 2.2. On the other hand, an optical bypass
can be used when it is justified to avoid transit processing.

2.2 On improving the energy efficiency of IPoWDM

backbone networks

In the previous section, we presented the different levels which can be encountered in
backbone networks and described the two types of topologies deployed in production
networks, namely IPoOTN and IPoWDM. Due to the relative simplicity of the IPoWDM
and to the fact that this topology is better suited for the currently predominant IP traffic,
we decided to target it in this thesis.

Following a pioneering work [9] on reducing the energy consumption of computer net-
works, numerous other authors dedicated themselves to improving their energy efficiency.
In this section, we start by a quick general overview of the different approaches proposed
in the literature and targeting IPoWDM networks. This introduction will lead us to the
introduction of the domain of energy efficient traffic engineering in the IP layer.

2.2.1 Energy efficient network design

Some works approach the problem of network energy efficiency from a clear-state design
perspective. [10], for example, proposes to incorporate the energy efficiency as a decision
variable from the earliest stage of the network construction: the design of the physical
network topology. The authors inspect how different physical topologies result in various
overall power consumption. Direct fibers between the nodes reduce the average hop count
and allow to avoid the power-hungry electrical processing of transit traffic. However,
such direct long links need more optical amplifiers which consume power regardless of the
amount of traffic passing through a link. The authors investigate the balance between
these factors.

With the same goal of reducing the network hop counts, the GreenTouch consortium
proposed [4] to re-design the modern Internet and use long reach point to point optical
links to directly connect the end users and business to an extremely well-meshed network
core.

On the other hand, most researchers follow a less radical approach and consider
that the physical topology of optical fibers cannot be changed. A multitude of works
[11][12][13] search to optimize the network design for energy consumption by selecting
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the best combination of IP and optical devices at each point of presence. Such works
usually use linear or nonlinear models because the computational time is not crucial in
the network design phase.

Another approach to energy efficient network design relies on the following idea: the
best way to reduce the energy consumption of the networks is to completely avoid using
the network. A very attractive solution relies on caching the content as close to the end
user as possible. In particular, [1] proposes to use Content Delivery Networks (CDNs)
and FOG1 computing to avoid the growth of the network energy consumption beyond
what power grids can sustain. To be noted that CDNs are already widely used by content
providers such as Netflix to both unload the network core and improve the user experience
[14]. There are thus no technical limitations to implement this kind of solutions.

An alternative way to reduce the amount of network traffic, applicable when CDNs
can not easily cache the content, is the redundancy elimination. Individual devices are
placed in the path of network flows, and compression mechanisms are afterward used
to reduce the amount of data sent trough the system. Unfortunately, when it comes
to evaluating the energy consumption of solutions employing redundancy elimination,
the research community diverges. [15], for instance, affirms that the increase of energy
consumption due to compression may be higher than the reduction due to transmitting
fewer data into the network. Other works are more optimistic [16] [17]. For example,
the authors of [17] propose a solution which combines compression with energy efficient
traffic engineering which we present in a later section. The authors take special care to
avoid the unfavorable case shown in [15].

2.2.2 Energy efficient device design

The power consumption of network devices per Gbps of traffic is “naturally” decreasing
thanks to the Moore’s Law and continuous miniaturization of electronic components.
Nevertheless, the energy proportionality of modern network devices remains surprisingly
bad. For example, [11] measured the energy consumption of IP/MPLS routers and con-
cluded that the load has a marginal impact on the power consumption. This result was
also confirmed by measurements done by our team on a network switch (Fig. 2.6).

To increase the energy proportionality of network devices, the Institute of Electrical
and Electronics Engineers (IEEE) standardized the 803.2az protocol[19]. This solution
puts sub-components of network interface to sleep for short time periods when no packet
is passing through the interface. When packets arrive into the interface’s packet queue,
the latter is awakened and the data is transferred. Small Office Home Office (SOHO)
devices implementing the 803.2az protocol are already commercialized.

Unfortunately, transitions to/from the sleeping mode uses both energy and time.
As a consequence, the efficiency of this approach is small when interfaces are highly
utilized. For example, when waking from a low power state, the energy consumption of
the interface may spike up to 4 times the power needed under normal operation [20].
Experimental analysis shows that the power savings are close to zero when the utilization
of the interfaces reaches 20%[21]. Furthermore, this approach is only applicable in access
networks and is not efficient on backbone links due to a very short inter-packet arrival
time [22]. To illustrate the reason, assume a 100Gbps interface which is utilized at 10%.

1https://en.wikipedia.org/wiki/Fog_computing
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Figure 2.6: Energy consumption of a network switch measured at idle during 300s and
at full load afterwards. Source : [18]

If it receives uniformly distributed 1000byte packets, it will receive a packet every 0.8
microseconds. With existing technologie, the time needed for an interface to transit to
a low power state or to be awakened from sleep is much longer. Evidences show that
modern commercial transponders need that tens of seconds, or even minutes, to become
operational after a power cycle 2, [23], [24]. Fortunately, the research community affirms
that it is possible to reduce this time and that transitions to/from a low power state are
possible in milliseconds [25] by keeping part of the interface active, like in the 802.3az
protocol.

Alternatively, Adaptive Link Rate (ALR) technologies propose to reduce the energy
consumption of network devices and achieving a better energy proportionality by dynam-
ically adapting the maximum rate of the network links. The port modulation is changed
when lower data rates are needed and hence adjust the rate. For example, at low de-
mands, a Gigabit Ethernet port will be passed to a 100Mbit mode. By doing that, the
power consumption will be reduced. [26] analyses the possibility of doing modulation
scaling in optical backbone networks.

New technologies may emerge soon to reduce the power consumption of network de-
vices even further. The STAR project [27], for example, promise shortly to present a
prototype of an all-optical switch which can be used to switch terabits worth of wave-
lengths while only consuming 8 watts.

We believe that the solutions which rely on energy efficient network design, CDNs,
redundancy elimination, and energy-efficient device design are indispensable in a gen-
uinely eco-responsible solution. However, these are long-term solutions. On a shorter
time scale, it is possible to increase the energy efficiency of existing networks by using
intelligent provisioning and traffic management, which we present in the next subsections.

2Juniper PTX Series Router Interface Module Reference
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2.2.3 IPoWDM cross-layer optimization: leveraging optical by-
pass

The multi-layered architecture of backbone networks enables the possibility to save en-
ergy through a joint optimization of the IP and WDM layers. For instance, processing
IP/MPLS traffic in the electronic domain consumes more power per Gbps than bypass-
ing the intermediate node in the optical domain. The all-optical transmission is cheap:
transporting an additional point-to-point WDM wavelength over existing infrastructure is
virtually “free” regarding energy consumption of intermediate point of presence. However,
each wavelength passing through the optical layer must be generated by energy-hungry
transponders.

As a consequence, there are various works which search for a balance between routing
the traffic in the IP/MPLS layer and bypassing the upper layers in the optical domain.
The authors of [28] and [29] show, using mathematical models, that a proper technique
to balance the traffic between the IP/MPLS layer and the optical bypass via λ-paths can
increase the network performance and decrease the energy consumption.

Unfortunately, there are also works which show that power saving potential of this
technique is not as clear as it seems. The authors of [30] conclude that optical bypass
occurs to consume more energy than IP processing if wavelengths are filled at less than
50%. For example, using a dedicated wavelength, and thus dedicated transponders, to
transport a small (100Mbps) flow and bypass IP processing at a couple of intermediate
nodes will consume much more energy than processing the same 100Mbps of traffic in
the IP layer of the intermediate nodes. The wavelengths must be adequately filled to
profit from the advantage of the optical bypass. The authors of [31] also conclude that
there is no general solution to the cross-layer optimization problem. Its usefulness always
depends on the network topology (dimension, connectivity index) and the network load.
The authors of [32] [33] used MILP models to analyze the saving potential in different
layers and conclude that optimizing the traffic in the IP layer allows the most energy
savings while dynamically re-configuring the optical domain has little impact on the
energy efficiency in real networks.

To make things even more complicated, the number of WDM lambdas sharing a fiber
is limited. Moreover, more transponders mean more place in the network device chassis.
With current technological limitations on the number of wavelengths per fiber, it is im-
possible to efficiently create a well-meshed topology of point-to-point WDM wavelengths
in a big network.

After reading all this evidence, we decided not to do cross-level optimizations and to
concentrate instead solely on increasing the network energy efficiency via traffic engineer-
ing in the packet layer.

2.2.4 Energy efficient network operation

The energy efficient network operation techniques act by optimizing the utilization of
resources which are already present in the network. These approaches contrast to the
energy efficient network design, which is used to decide how to deploy resources and build
an entirely new network.

A popular technique which allows reducing the energy consumption of computer net-
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works rely on aggregating traffic flows over a subset of network resources, allowing to
switch off a subset of network components.

In an ideal world with energy proportional network devices, the energy consumption
would scale linearly with the utilization. As a result, there would be no way to improve
the energy efficiency by extending the paths of network flows. However, we already
presented in a previous section (2.2.2), that the consumption of the modern devices is
not linear and maximizing the device utilization increases its energy efficiency.

In this thesis, we follow the trend of optimizing the energy consumption in the IP
layer. First of all, the energy consumption of the IP layer was shown to dominate the one
in the optical layer [34]. Secondly, the optical fibers are frequently shared among different
operators and re-optimizations in the optical layer without turning amplifiers off has a
marginal impact on the consumption of the network [32] [33]. It is also important to
notice that, while transponders can be quickly shut down, switching amplifier sites on
and off is a time-consuming task [35]. Lighting on an intercontinental fiber may take
several hours.

We also limit ourselves to only turning off links, i.e. router ports and transponders,
without touching to network devices. The main reason is that there is no clear separation
between core and aggregation devices in production networks. Any core router is, at
the same time, used to aggregate client traffic. Turning the device off would cut the
connectivity of all connected clients. To be noted that some works proposed to virtualize
the network devices and transparently forward optical access/aggregation ports to an
active node using the optical infrastructure [36][37][38]. We believe that this solution has
significant shortcomings. One of them is the fact that access ports are not adapted to
long-distance transmission. We prefer thus to avoid switching off network nodes.

To switch off a subset of network resources, traffic engineering techniques are needed
to wisely optimize the paths for traffic flows while satisfying a set of performance objec-
tives. In the following section, we provide a detailed analysis of what traffic engineering
is and off associated related work in the field of applied energy efficient traffic engineering
via turning links off.

2.3 Traffic engineering

The goal of traffic engineering is to change the paths of network flows to satisfy a set of
performance objectives. For example, good energy savings can be achieved by employing
traffic engineering and turning off idle resources.

When it comes to implementations, two main different traffic engineering approaches
exist: proactive and reactive. In the proactive case, actions are taken upfront to avoid
unfavorable future network states. In contrast, reactive solutions will dynamically adapt
to adverse events which already happened in the network. An example of such adverse
event is network congestion. A network element is said to be congested if it experiences
sustained overload over an interval of time. Congestion almost always results in the
degradation of the Quality of Service (QoS) perceived by the end users. If it is possible, a
traffic engineering solution will re-distribute the traffic to avoid congestion at any device
in the network. For example, if a network resource becomes congested due to an increase
in network traffic, the overall network may be reconfigured to reduce the load on this
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resource.

Some of the most common traffic engineer optimization objectives are load balancing
to avoid congestion; path protection in case of a link or device failure; differentiated
service for distinct classes of network flows.

In this work we are particularly interested in two traffic engineering objectives: i)
minimizing the energy consumption of the network by releasing links and turning them
off ; ii) increasing the efficiency of resources by increasing their utilization while avoiding
congestion.

A significant challenge of traffic engineering solutions is to react to changes in the
network automatically. To detect these changes, traffic engineering has to gather infor-
mation about the state of the network. Therefore, once a change in network condition
is detected, techniques are required to configure the behavior of network elements to
steer traffic flows accordingly. Such functions, embedded into data and control planes,
were traditionally performed in a decentralized manner, but more recently many traffic
engineering schemes have re-considered the centralization of control functions.

In the remaining part of this section, we present the most popular traffic engineering
techniques. We start with the decentralized and reactive solutions relying on the Inte-
rior Gateway Protocol (IGP). Afterward, we introduce the centralized techniques relying
on the IGP weight assignment and those using MPLS with Resource reSerVation Pro-
tocol Traffic Engineering (RSVP-TE) or Path Computation Element (PCE). We finish
with an introduction to SDN and the related works in the field of energy efficient traffic
engineering.

2.3.1 Traffic engineering using the IGP

A well-known reactive distributed approach to traffic engineering relies on Interior Gate-
way Protocol (IGP), such as OSPF[39] or IS-IS[40]. It is easy to enable this kind of traffic
engineering because it relies on a single protocol, which is almost always present in the
network.

The Interior Gateway Protocol (IGP)-based traffic engineering allows to dynamically
adapt the routes of traffic flows across the network based on available network resources;
the routes are dynamically changed to meet QoS requirements. To achieve that, the
network devices periodically flood the network with information about the load of the
directly connected links. This information allows each network device to compute the
paths through the network in a way which avoids heavily used spots.

A constrained shortest path algorithm is used for this purpose. However, special care
must be taken to prevent oscillations: when all devices start using a lowly loaded link and
congest it. This action, in its turn, makes all the devices avoid the link. For instance, the
analysis of the OSPF-based traffic engineering shows that it may take whole minutes to
converge to a steady state after an unfavorable network event [41]. Moreover, a detailed
analysis of OSPF-TE indicates that its communication overhead is extremely high even
under normal operation of the network [42]. As a result, the IGP-based traffic engineering
is reserved for small networks and is seldom used in production.
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2.3.2 Traffic engineering via IGP metric assignment

A way to profit of centralized network-wide optimization while maintaining a low man-
agement overhead is to assign metrics to network links. As a result of this action, the
classical shortest path algorithms used by the IGP will diverge from the initial routes.
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Figure 2.7: Example of IGP metric assignment for traffic engineering

Fig. 2.7 illustrates this method. The first 3 figures show the result of a shortest path
computation done by nodes a (Fig. 2.7b) and b (Fig. 2.7c) with the uniform IGP metric
from Fig. 2.7a. It so occurs that both the node a and b use the link ad to route traffic
towards the node d, which may be sub-optimal if both nodes a and b send a lot of data
towards d. By reducing the metric (cost) of the link cd in Fig. 2.7d-2.7f we ensure that
b will prefer this link for reaching d.

The disadvantage of solutions relying on the IGP metric is in the fact that they are
limited by the use of shortest path to compute the routes. However, a theoretical property
affirms that an optimal routing is possible in the network by using only D+M paths in
the network [43] , where D is the number of demand pair and M the number of links. As
a result, such solutions can actually approach very close to the optimum.

2.3.3 Traffic engineering using MPLS

A more elegant reactive traffic engineering solution relies on MultiProtocol Label Switch-
ing (MPLS); a protocol frequently used in backbone networks 3. One of the strengths
of MPLS is its ability to explicitly set the path of the packets by using virtual tunnels
instead of transmitting them over the shortest path.

Two different approaches to MPLS-based traffic engineering exist, namely distributed
and centralized. In the distributed case, to achieve the TE objective, information about
the network is propagated between the nodes in the same way as in the case of IGP-based
TE. The convergence speed is drastically improved thanks to the fact that each device tries
to reserve resources before actually changing the routes of network flows. The RSVP-TE

3Juniper PTX [44], one of the biggest backbone routers, is a pure MPLS router and is not capable of
doing IP processing at its maximum advertised speed.
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[45] protocol is used between nodes to reserve resources along a path in the network.
MPLS is then used to create a virtual tunnel which bypasses the shortest paths. It is also
possible to establish multiple disjoint tunnels from a source to a destination. Equal-cost
Multi-path (ECMP) is afterward used to split the traffic across multiple tunnels towards
an egress device. Even if, by using resource reservation, the convergence speed increases
and the risk of oscillations decreases, this solution still leads to under-optimality due to
the greedy local selection of network paths by each device.

The centralized MPLS-based traffic engineering is the precursor of SDN. In this case,
a Path Computation Element (PCE) is used. A PCE is a special device that monitors
the networks and programs the paths into the network devices. We do not spend time on
this case because it is fundamentally equivalent to SDN, which is explained in the next
section.

2.3.4 Traffic engineering using SDN

Software-Defined Network (SDN) is a novel paradigm which seeks to bring even more
agility into the networks. It can be seen as an evolution of the Path Computation Element
(PCE)-based TE and allows the integration of the system with custom-made software
to enable resource management at a level which is unreachable by traditional network
protocols. In particular, SDN allows a lot of flexibility when it comes to traffic engineering
which can solve the shortcomings of the previous solutions by leveraging centralized traffic
management.

There is no consensus on what Software-Defined Network (SDN) means. It is even
usual to encounter conflicting points of view. For example, SDN is frequently considered
to be a synonym of OpenFlow. In contrast, in this work, we adhere to a more general
definition of SDN, given in the RFC 7426 [46]: A programmable network approach that
supports the separation of control and forwarding planes via standardized interfaces.

An essential element of SDN is thus the separation of the control plane from the data
plane. In practical terms, that means that network devices perform tasks that ensure
data forwarding (i.e. the data plane) whereas management activities (i.e. the control
plane) are factored out and placed at a central entity termed as the SDN controller.

Fig. 2.8 illustrates the layers of a software defined network.

• At the bottom, we represent the network devices which are simplified to the max-
imum. Instead of running complex distributed protocols, the network devices are
only capable of forwarding packets that arrive through an incoming port towards
the correct outgoing port. Henceforth data plane devices will be referred to as SDN
switches.

• In the middle is the SDN controller, which executes many of the traffic-engineering
requirements on gathering traffic information, performing management and control.
SDN controllers enable a lot of flexibility when it comes to traffic engineering. They
maintain and exploit network-wide knowledge to execute all required computations.
In Fig. 2.8 the controller is illustrated running a topology service, which discovers
the network topology; a statistics service to keep track of network status, and a
flow rule service to apply routes into the network devices.
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Figure 2.8: The architecture of SDN

• At the top, we show the custom business applications written in the network ad-
ministrator’s language of choice. An example application is cloud infrastructure
utilizing a network to provision cloud services for customers.

The communication between the layers is done via abstraction APIs. This comes in
contrast to the traditional networks, where the control and data planes are tightly cou-
pled. An effort has been made towards standardizing the interface between the controller
and the data plane, generally termed as southbound API, and the manner the controller
exposes network programmability features to applications, commonly called northbound
API. The most known southbound API is OpenFlow. When it comes to the northbound
API, it is frequently exposed as HTTP-based RESTful APIs.

In a short period, Software Defined Networks have emerged from a concept into a
product which is expected to revolutionize the network management. Some SDN pioneers,
including Microsoft[47] and Google[2], have deployed software controlled networks in
production environments, increasing the efficiency of their system.

In the next section, we present the challenges which appear when implementing SDN-
based traffic engineering in backbone networks.

2.3.5 Energy efficient traffic engineering

Numerous works rely on traffic engineering to reduce the energy consumption of the
computer networks. The idea is to modify the paths of network flows in a way to minimize
the energy consumption. Some of the works, for instance, set the paths in a way to
optimize the network for adaptive link rates, but the majority seeks to turn off the
links or even devices completely. As noted in the previous section, we position ourselves
in-between and concentrate on solutions which only turn-off links.
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Distributed traffic engineering

One of the few works which rely only on the IGP for energy-efficient traffic engineering
is [48]. In this work, every node monitors the utilization of adjacent links and decides
whether to switch off a link by using a utility function that depends on the energy
consumption and a penalty function which we describe later. If a link is chosen for
switch off, the node floods into the network its will to turn it off. All nodes update their
IP routing tables via the IGP. As a result, the data flows will avoid the links marked for
sleep. Machine learning mechanisms are used to avoid choosing links whose extinctions
provoked a congestion in the past. A per-link penalty is used for this purpose: each time
a wrong decision caused a degradation of the network performance, the penalty increases,
ensuring that the link will not be turned off in the near future.

Unfortunately, the authors drastically underestimate the overhead of their solution
regarding exchanged messages. In a network with 30 nodes, they estimate that OSPF-TE
would flood the system once every 10 seconds. However, a detailed analysis of OSPF-TE
[42] shows that it will happen six times per second. If we recalculate the results from
[48], we discover that the announced overhead of 0.52% will become a 30% increase in
the number of OSPF-TE flooding. This is not negligible because OSPF-TE flooding is
costly both in the number of messages and needed processing power.

Another work which relies on the IGP to do energy efficient traffic engineering is
[49]. The authors propose to use OSPF-TE to announce the link load into the network.
Afterward, if no link has a load greater than a certain threshold, the least loaded link
is locally turned off by the corresponding node. If the threshold is violated, the last
turned-off link is awakened. This solution has the weakness of potentially turning on
links in the network even if this action does not help to solve the congestion.

[50] presents an original solution where a control node is elected in the network. This
node then guides the construction of the solution to obtain better overall energy savings
while still mostly relying on the distributed operation of the IGP. A subset of this
algorithm was implemented using the Quagga software by the authors of [51]. Sadly, the
paper provides little insights on the lessons learned from this implementation.

All previously mentioned papers suffer from the biggest problem of solutions relying
entirely on the IGP: a slow convergence. That is why centralized solutions, relying on
metric assignment or precise routes via MPLS or SDN, are more frequently proposed in
the literature.

Centralized traffic engineering

Centralized energy efficient traffic engineering solutions use a central controller in charge
of executing an optimization algorithm and apply the changes to the network. The cen-
tralized solution can be grouped into two categories: i) based on IGP metric assignment,
and ii) based on explicit paths. When it comes to selecting between these two techniques,
we must note that it was theoretically proven that, for any optimal solution that uses
explicit paths, it is possible to find a link weight assignment under which these paths
are the shortest [52]. As a result, it is possible to obtain very good solutions using link
weight assignment.

The solutions relying on metric assignment act by setting a high metric on the links
which have to be turned off. As a result, the traffic is rerouted to avoid these “costly”
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links, allowing to turn them off effectively. Nevertheless, this approach has a major
drawback: temporary network loops can be created during the re-configuration of IGP
as a result of weight changes.

Alternatively, using explicit paths enables more flexibility in traffic management like,
for example, easier unequal cost multipath forwarding and avoidance of network loops.
Pioneer works in this field proposed to use MPLS for data forwarding[53]. Recently, the
trend shifted towards using SDN for solutions relying on explicit path.

The panorama of research in these two fields is vast. For example, a recent survey
[54], cites more than 50 works which propose to reduce the energy consumption of wired
network via centralized traffic engineering. There is a trade-off to be found between the
energy efficiency, network performance, and computational complexity. For instance, the
optimal solution to the problem of energy efficient traffic engineering can be found us-
ing linear and non-linear models. Moreover, these models can easily be augmented to
incorporate additional constraints like, for example, path protection [55]; limited num-
ber of network reconfiguration per day [56] [57]; redundancy elimination [17]; maximum
propagation delay[58]; Quality of Service (QoS) [59].

A constraint which is frequently encountered in SDN based work is the limiting size
of flow tables [60] [61]. These works target OpenFlow networks and, as a result, flow
coalescing can overflow the flow table which is implemented in a size-limited ternary
content addressable memory (TCAM). We believe that this costly constraint can be
avoided by using the SPRING protocol instead of OpenFlow [62]. This point of view also
seems to be shared by the authors of [63], who are among the first to propose a solution
for energy efficient traffic engineering built with the SPRING protocol in mind.

All the previously mentioned linear and nonlinear models cannot be solved to optimal-
ity on any, but small, network. That is why the authors usually also propose heuristics
intended for use in real networks. Unfortunately, few works report the computational
complexity of their algorithms. Such works include [57], reporting up to one hour of com-
putation; [53] who artificially limit the execution time to 300s; [61] reports 10 seconds on
a 15 node network; [59] announce between tens of second, up to multiple hours depending
on the desired precision.

In our work, we seek to design a solution which can react fast to network condition
changes at the expense of trading off the additional optimization constraints. A similar
work [64] reports 10 seconds of computation on a 400 node network. However, their algo-
rithm heavily depends on the number of request and the authors evaluated the solution
with less than 2000 requests, which is extremely small for such a big network.

2.4 Challenges in implementing SDN-based traffic en-

gineering in backbone networks

Traffic-engineering schemes are increasingly relying on SDN to simplify configuration
and management operations. In this thesis, we also rely on SDN for the purpose of
network optimization. We make use of the centralized view of (i) the network topology,
(ii) running applications and, (iii) traffic demands; to program a network and change its
virtual topology according to traffic conditions.

Decoupling the control plane and the data plane produces its drawbacks. For instance,
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the protocol traditionally used in SDN networks, OpenFlow, relies on the centralized
management to the point that the network becomes nonoperational without a controller.
Such a single critical point of failure is unacceptable in backbone networks.

In this section, we discuss the challenges and requirements in designing a SDN-based
traffic engineering solution for backbone networks. This will allow us to introduce the
constraints which will define the design of our algorithms.

2.4.1 Impact of traffic engineering on network flows

It is worth mentioning that rerouting the flows in the network changes the end-to-end
delay perceived by network flows. Compared to Local Area Networks, where the delay
variation is small and has little impact on performance, in backbone networks, the delay
of two paths can differ significantly. As a result, packet reordering may occur, as depicted
in Fig. 2.9 : packet 1 arrives at node b after the packets 2 and 3.
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Figure 2.9: Rerouting towards a lower RTT ñ packet reordering.

This reordering may influence the speed of the flow. The Transmission Control Pro-
tocol (TCP), for instance, may assume a network congestion and reduce the sending rate.
Due to that, the networking folklore implies that changing the route of TCP flows will
have a severe negative impact on their throughput. The research community has ex-
tensively estimated the impact of random packet reordering on the performance of TCP
flows. However, rerouting the flows is different from random packet reordering in the
sense that reordered packets arrive in bursts at the receiver and may result in a differ-
ent behavior compared to randomly reordered packets. Moreover, the joint evolution of
the congestion window size of multiple TCP flows sharing a single router or link exhibit
fluctuations due to the network as a whole and come on top of the standard behavior of
TCP [65].

To the best of our knowledge, previous work has not specifically evaluated the impact
of frequent flow rerouting on multiple aggregated transported flows. Some works which
estimated the impact of reordering on TCP include Bennett et al. [66], who were among
the first to highlight the frequency of packet reordering and its impact on the throughput
of TCP flows. Their results showed that packet reordering has a powerful effect on a
network’s performance. As a result, the authors of [67], for example, proposed a traffic
engineering algorithm which tries to optimize the congestion control and routing jointly.
In the meantime, Laor and Gendel [68] have experimentally measured the impact of
reordering on a testbed and also concluded that even a small rate of packet reordering
could significantly affect the performance of a high bandwidth network. A lot of work
was afterwards performed to increase the tolerance of TCP to packet reordering [69] [70]
[71] [72].
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Finally, a solution to detect unneeded retransmissions caused by packet re-ordering
and undo the congestion window was proposed and implemented. The problem of packet
reordering was considered solved until the introduction of Multi-Path forwarding, where
packets of a single flow are split among different paths [73] [74]. An RFC was even created
to prevent splitting TCP flows over multiple paths [75].

It is worth noting that different authors arrive at opposite conclusions concerning the
impact of multi-path forwarding on TCP. Karlsson et al. [73], for example, concluded
that multi-path forwarding reduces the throughput of TCP flows and that mitigation
techniques implemented at the transport layer in the Linux kernel are not effective in
reducing the impact of packet reordering. On the other hand, the authors [74] affirm
that multi-path forwarding in fat tree data-center networks has little impact on the
throughput. In any case, modern multi-path forwarding techniques try to act on a flowlet
level and avoid reordering [76].

We performed an extensive evaluation on a testbed with the goal to answer the ques-
tion whether route changes due to traffic engineering will have an adverse impact on the
TCP flows and severely reduce the network performance. The detailed evaluation will be
presented in the chapter 6. However, jumping forward, we can affirm that it is safe to
reroute the flows as long as this action is not performed “too frequently”.

2.4.2 Scalability of centralized management

SDN looks very promising in theory. Nevertheless, the first commercial implementation,
OpenFlow had lots of drawbacks. One of them, which we rapidly mentioned in the
previous section, is due to relying too much on the centralized controller.

Limited performance of the SDN controller was one of the issues that we faced in
a testbed environment during preliminary tests. Although Open vSwitch software may
achieve satisfactory switching rates, bursty traffic may drain the controller’s resources
and make it a network bottleneck even in small systems. Considering the time required
to parse incoming packet_in OpenFlow message, calculate efficient path and push flow
information to all intermediate flow tables, particular care should be taken to prevent
improper handling of network streams.

Studies have shown that the latency induced by the control plan can have a significant
impact on the SDN performance. For example, the delay needed to update a rule in the
switches can be as high as 30ms [77]. The well-known Google’s WAN network, B4, had an
outage due to the incapacity of the SDN switches to process the high number of incoming
flow modification messages at a sufficient rate [78].

2.4.3 Control traffic overhead

An essential requirement of traffic-engineering comprises the ability to gather information
about the state of the network and to configure the behavior of network elements to route
traffic flows accordingly. This information has to be exchanged between network devices
or, in the case of SDN, transferred to a centralized network controller. This control
traffic may induce a major overhead. In this section, we discuss the trade-offs between
the amount of control traffic and the usefulness of the information.
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Gathering information about the state of the network

We are aware of the following approaches when it comes to gathering information about
the network state:

• Traffic agnostic: the network traffic is not taken into consideration at all.

• Based on link utilization: the solution relies on knowing the utilization of each link.

• Relying on the traffic matrix (origin-destination flows): only the information about
the accumulated bandwidth flowing from an ingress device towards each egress
device is transmitted.

• Based on (micro-)flows: the throughput of each TCP/UDP flow is communicated
to the SDN controller.

Each next level increases the management overhead but also enables more fine-grained
optimization. Leaving aside the traffic agnostic solutions, the research community still
does not agree on which approach is better [79]. Some authors prefer to gather the link
utilization and run complex algorithms to reconstruct traffic matrices instead of directly
collecting the traffic matrix [53][80], even though traffic matrix estimation was proven
inefficient [81]. On the other hand, some production backbone networks are comfortably
relying on OpenFlow-based micro-flow statistics [47][2].

We believe that micro-flow based statistic will not scale to the number of TCP/UDP
flows traversing a backbone network. In the remaining part of this section, we estimate
the control traffic overhead of solutions relying on traffic matrices to decide if it is a viable
approach for our solutions.

In theory, the quantity of control traffic needed to update the origin-destination traffic
matrix fully increases quadratically with the number of network devices: each ingress
device must inform the SDN controller about how much data is originated towards every
other (egress) devices. In practice, this behavior is confirmed in the current generation
of SDN controllers, which adopt a polling strategy for statistics collection.

To provide a realistic estimation of the bandwidth needed, we tested the solution
on a testbed network with the ONOS network controller. The tests showed that, on
average, 122bytes were used by the OpenFlow protocol per flow to inform the controller
of an update in the flow’s demand. Knowing that there are exactly n ¨ pn ´ 1q origin-
destination flows in a network, we obtain the estimations from Table 2.3. The results
assume that the traffic matrix is updated every second.

Network nodes 50 100 200 1000
Control traffic 0.3Mbps 1.21Mbps 4.86Mbps 120Mbps

Table 2.3: Estimated statistics traffic with 1s polling interval

Given these results, we can affirm that, in a reasonably sized backbone network with
100 nodes, it is possible to maintain a fresh view of the network traffic matrix effortlessly
even with any currently available SDN protocols. Moreover, in real-world networks,
traffic entering the network does not usually change unexpectedly. A vast improvement
is possible by assuming a temporal stability of the flows. Asynchronous notifications can
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be used to inform the controller only about changes in flow sizes at the cost of having a
slightly less accurate view of the network traffic [82].

Configuring network routes

SDN-based solutions proposed in literature frequently use explicit network paths for each
origin-destination flow. A large number of forwarding rules which have to be transmitted
from the network controller to the SDN switches may generate a lot of control traffic.
Moreover, it can amplify the problem of the centralized management presented in the
previous section.

We consider that a good solution must be somewhere in between the shortest path
routing and explicit routing. Instead of sending explicit paths, the controller should
send a small amount of meta information, allowing switches to rebuild the network paths
locally as computed by the controller and to update their forwarding tables locally in
batches.

To achieve this goal, our work uses a novel SDN-friendly source routing protocol:
SPRING, which was initially introduced by Cisco in 2015 under the name of “Segment
Routing”. We present this protocol in the next section.

2.5 The SPRING protocol

Source Packet Routing In NetworkinG (SPRING) [83] is an IETF draft protocol at the
final stage of standardization is already implemented in the Linux kernel [84]. It was
initially introduced by Cisco under the name of Segment Routing and is known under
the latter name. We prefer however to adhere to the official IETF name in this work.

As presented by the creator itself [85], the SPRING protocol was inspired by the
work done by Google[2] and Microsoft[47] and was designed as a SDN-ready protocol for
Wide Area Network (WAN) networks. Instead of taking the path of OpenFlow, which
heavily relies on the centralized network controller for a normal operation, SPRING tries
to combine the best of two worlds: traditionally distributed control plane and centralized
SDN.

The goal was to create a robust SDN-ready protocol, which does not rely on a central-
ized control plane for the most critical network function: packet forwarding. It is however
designed to build on SDN for Traffic Engineering, and other Operations, Administration
and Management (OAM) features. As a result, in the case of a failure in the SDN control
plane, SPRING will still be able to operate the network with some QoS degradation.

SPRING keeps the traditional well-tested IGP (OSPF/IS-IS) control plane while re-
placing other complex and error-prone protocols. For example, traffic engineering, com-
putation of fast reroute backup paths, network monitoring, and other network functions
are exported to the centralized SDN controller. To facilitate the centralized management,
SPRING relies on the source routing paradigm.

The data plane used by SPRING utilizes the same concept of label switching of MPLS,
but its control plane has been completely redesigned. The distribution of labels is done
via an extension to the IGP instead of using specific protocols such as LDP/RSVP-TE.
Moreover, unlike MPLS, labels, called Segment IDentifiers (SID) in SPRING, have a
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Figure 2.10: SPRING protocol.

global scope. In the present work, we are interested in two types of SIDs, namely “nodal”
and “adjacency” as shown in Figure 2.10a.

• A nodal SID is globally unique and identifies a node (a,b,c,...,h).

• An adjacency SID is local to a node and identifies an outgoing interface (node b

has the adjacency SIDs L1,L2,L3,L4 and L5).

After network discovery, sending a packet to node a through the shortest path requires
encapsulating it into a packet with destination a. Unlike in IP, much more flexible traffic
engineering is possible:

• If node h wants to send a packet to node a while forcing it over link L1, it adds the
header rb,L1s (Figure 2.10b).

• If h wants to send a packet to a via f (Figure 2.10c), it uses the header rf,as.

Being a source routing protocol, SPRING enables fast flow setup and easy reconfig-
uration of virtual circuits with minimum overhead since changes must be applied only
to the ingress devices. No time and signalling are lost re-configuring the midpoint de-
vices.The policy state is in the packet header and is completely virtualized away from
midpoints along the path. This means that a new flow may be created in the network by
contacting only one network device: the ingress router.

This agility and atomicity of flow paths updates is essential in solutions that intend to
perform link switch-off and improve energy efficiency. This comes in contrast with Open-
Flow where the forwarding tables of all the devices along the path must be reconfigured.
As already mentioned earlier, the need to synchronize the flow rule updates created a lot
of problems for the research community and even was one of the causes that provoked an
outage in the Google’s SDN backbone network.

Following all this analysis, we decide to rely on the SPRING protocol for our traffic
engineering, as it respects better the requirements for designing an SDN-based solution
that is presented in the current section.
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2.6 Conclusion

In this chapter, we have introduced the context of backbone networks. We did a quick
overview of the architectures which are currently deployed in operator infrastructures.
In particular, we compared the IPoOTN and IPoWDM architectures and motivated our
choice to concentrate our research on the latter: we believe that it is better suited to
route modern traffic, which is predominantly packet-based.

The number of research papers that try to reduce the energy consumption of IPoWDM
networks has recently exploded in number. We sought to present the panorama of works
in this field, both at the network design phase and the network operation phase. Evidence
shows that the best way to reduce the energy consumption of such network is to manage
the traffic intelligently in the packet layer; a technique known in the literature as “energy
efficient traffic engineering”

We continued by presenting the existing traffic engineering techniques and the state
of art works which apply these techniques to the problem of reducing the energy con-
sumption of computer networks. This allowed us to conclude that there is a need in a
online, reactive, framework with low computational overhead.

We finished the chapter with a discussion on the challenges which may define the
design of such a framework. We concluded that a good SDN-based traffic engineering
solution must avoid sending explicit paths to the SDN switches. Combining a centralized
optimization with a local update of network paths can drastically reduce the amount of
control traffic passing through the network. As a way to achieve this goal, we proposed
to use the Source Packet Routing In NetworkinG (SPRING) protocol, which allows to
change the paths of flows by atomically changing a single forwarding entry on the ingress
network device.
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Chapter 3

Theoretical background

In the previous chapter, we introduced the context of IPoWDM backbone networks and
presented the multiple ways used to reduce their energy consumption. In particular, we
are interested in solving this problem via intelligent traffic engineering in the IP layer.

In this chapter, we provide the necessary theoretical background on which we base
our work. We first introduce the classical way to model an IP layer of a communication
network via graph theory. After that, we provide a brief introduction to the linear
programming. Armed with these basics, we dig a deeper into the theory of the maximum
concurrent flow problem and introduce theoretical results that enable efficient algorithms
for centralized traffic management.

3.1 Graphs 101: model of a communication network

This section introduces the formal notations used throughout this work. Consider the
communication network from Fig. 3.1a. In this thesis, we model this network as a
connected directed graph GpV,Eq (Fig. 3.1b).

(a) Network

a

b

c

l
“
4

l
“
1

l “ 1

da,b

da,b

@e, cpeq “
10Gbps

(b) Graph model

Figure 3.1: Graph modelization of the network

The following notation is used:

• Each network device corresponds to a vertex v P V “ ta, b, cu.

• Each link represents a (directed) edge e P E: pa,bq, pb,aq, pa,cq, pc,aq, pb,cq, pc,bq. We
frequently use the short notation ab to refer to the edge pa,bq going from node a

towards node b.
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• A function c : E Ñ R
` represents the capacities of the edges, i.e. the link speed.

• A function l : E Ñ R
` represents the length (cost) of the edge.

• The traffic entering the network at the source node i P V and flowing toward the
egress destination node j P V is defined as the demand di,j ě 0. We assume that
there is no traffic from a node to itself, i.e. @v P V, dv,v “ 0.

• A path P “ pe1, e2, ...q is a sequence of edges such that (ei “ ab and ei`1 “ xyq ñ
b “ x). The length of a path P “ pe1, e2, ...q is the sum of the lengths of the edges in
the path: lpP q “

ř

ePP

lpeq. (in Fig. 3.1b, the two dashed lines show 2 paths between

a and b).

• A shortest path SPi,j from the node i to node j is a path such that there is no other
path P between i and j with lpP q ă lpSPi,jq. In Fig. 3.1, the path P1 “ pac, cbq
is the shortest path between a and b under the given length function l, because
lpP1q “ lpacq ` lpcbq “ 2 ă 4 “ lpabq.

• We introduce the notation Pi,j: the set of all the paths between nodes i and j in
G. Let P “ Ypi,jqPV 2:i‰jPi,j be the set of all the paths in the network. Note that,
by definition, P also contains the paths with cycles. To simplify the examples in
the forthcoming sections, we do not consider these paths, as they do not influence
the result and are avoided during the execution of the algorithms based on shortest
path computations.

3.2 Linear Programming 101

This section is intended to help the readers with no Linear Programming background to
grasp basic notions and go through the rest of this thesis more handily. For the ones
that already have such background, you can skip this section. For a much more in-depth
overview of the Linear Programming and the proof of the properties presented in this
chapter, the reader can relate to the book [86], which served as a basis for our summary.
It is freely available online1.

Linear programming is a method for the optimization of linear objective functions
subject to linear equality and inequality constraints. This technique can be used to model
and solve a lot of optimization problems: which try to find the best possible allocation of
limited resources while respecting a set of constraints. The objective and the constraints
are defined by the nature of the problem being solved.

An elementary linear program is shown in Fig. 3.2. In this example, each dotted line
represents a constraint expressed as an equality. The gray regions next to these lines
indicate the directions of the inequality constraint. The shaded square area represents
geometrically all the values of the variables x1 and x2 that simultaneously satisfy all the
inequality constraints. Among the feasible solutions, the goal is to find the values of the
variables x1 and x2 that maximize the objective function represented by the bold black
lines. The sub-optimal solution is p5.15, 1.2q and the optimal solution is p5.6,1.2q.

1http://web.mit.edu/15.053/www/
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Maximize 2 ¨ x1 ` 1 ¨ x2 under the con-

straints:

3 ¨ x1 ´ 4 ¨ x2 ď 12

´1 ¨ x1 ´ 2 ¨ x2 ď ´7

´2 ¨ x1 ` 7 ¨ x2 ď 0

6 ¨ x1 ` 7 ¨ x2 ď 42

x1 ě 0

x2 ě 0
 0

 0.5

 1

 1.5

 2

 4  4.5  5  5.5  6

feasible region
constraint

objective function

valid solution
invalid solution

optimal solution

(5.15,1.2) (5.6,1.2)

(4.5,1.6)

Figure 3.2: Example of linear program in R
2

Any point that is not within the feasible region violates at least one of the constraints
of the problem. For example, this is the case for the point represented by a triangle. It
respects all the inequalities except the third one: ´2 ¨ 4.5 ` 7 ¨ 1.6 “ 2.2 ę 0.

The previous linear program can also be represented in a matrix form tcTx|Ax ď
b, x ě 0u:

max
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An important property of the Linear Programming is the duality. For any maximiza-
tion linear program presented in the form maxtcTx|Ax ď b, x ě 0u, we can formulate a
corresponding minimization problem mintbTy|ATy ě c, y ě 0u, called the dual problem.
The initial problem is called primal.

In matrix form, the dual problem will be represented as follows:
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This notation makes it easier to observe that each variable of the dual corresponds to
a constraint in the primal.

One of the fundamental duality properties is referred to as “weak duality” and
provides a bound on the optimal value of the objective function of either the primal
or the dual. The value of the objective function for any feasible solution to the primal
maximization problem is bounded from above by the value of the objective function for
any feasible solution to its dual minimization problem. Similarly, the objective function
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of the dual problem is always greater than the value of the objective of the primal.
Furthermore, in a case when the linear program is feasible and has an optimal solution,
we have:
Strong Duality Property. If the primal (dual) problem has a finite optimal solution,
so does the dual (primal) problem, and these two values are equal. That is, if we denote
by x˚ the optimal primal solution and by y˚ the optimal dual solution, we have:

cTx˚ “ bTy˚

The importance of this property is that it indicates that we may, in fact, solve the dual
problem in place of (or in conjunction with) the primal problem. A solution which we
show in a future chapter does indeed use this property to construct the primal problem
jointly with the dual.

A linear program in which some variables are restricted to be integers is called Mixed-
Integer Linear Programming (MILP). The integrality constraints allow the model to
capture the discrete nature of the decisions. For example, a variable whose values are
restricted to 0 or 1, called a binary variable, can be used to decide whether or not
some action is taken. Unfortunately, the introduction of the integer variables makes the
problem NP-hard.

In the next section, we study a real problem modeled in a linear program. In par-
ticular, we provide the classical edge-path modeling of the maximum concurrent flow
problem.

3.3 The maximum concurrent flow problem

Flow problems are at the core of many optimization problems in the field of computer
networks.

A special case of a flow problem is the maximum concurrent flow problem. It takes a
graph GpV,Eq as an input, together with k different pairs of vertexes psi,tiq P V 2,0 ď i ă k.
Each pair i has an associated demand dsi,ti . The goal is to maximize the total flow in
the graph while respecting: i) the edge capacities given by a function c : E Ñ R

`; and
ii) the constraint that the ratio of the flow supplied between a pair of vertexes to their
demand must be the same for all k pairs. The latest constraint ensures that the demands
of all pairs are satisfied in equal proportion. No pair is “starving” because other pairs
consumed all the bandwidth.

In the forthcoming sections we’ll provide a step by step construction of the edge-
path Linear Program model of the maximum concurrent flow problem. This will allow
to illustrate and better understand the reasoning which should be used to formulate a
simple real-world problem into a mathematical linear programming model. Afterwards,
we’ll quickly introduce the dual of the LP and the node-arc formulation of the primal. In
parallel, we present the fundamental properties used in the chapter 5 of this thesis.

3.3.1 Constructing the edge-path LP formulation

Consider the network from Fig. 3.3. The operator observed that as much as da,b “ 9Gbps

traffic is entering the network at node a and leaving at node b. Respectively, da,c “ 1Gbps

traffic goes from a to c.
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a

b

c

da,c “ 1Gbps da,c “ 1Gbps

da,b “ 9Gbps

da,b “ 9Gbps

P1

P2

P3

P4

Figure 3.3: Paths which can be taken by the packets of the demands da,b and da,c

The operator wants to find how much more traffic can be theoretically absorbed into
the network before having to replace the network devices with faster, more expensive and
more power hungry ones. It assumes that all demands will increase at comparable rate.
For example: if da,b doubles to 18Gbps, da,c will also double to 2Gbps.

To find the solution, we use the following objective: maximize λ ¨ 9Gbps ` λ ¨ 1Gbps

= maximize λ ¨ 10Gbps = maximize λ [2] thus represents the traffic growth rate.

One can see that the only two possible ways to transport the data from node a to
node b is by passing through the paths P1 “ tac,cbu and P2 “ tabu. We ignore the paths
containing cycles as, for example: tac,ca,abu.

Let fa,bpP1q be the fraction of the demand λ ¨ 9Gbps passing through the path P1.
By construction: fa,bpP1q ` fa,bpP2q “ λ ¨ 9Gbps. The same for the demand from a to c:
fa,cpP3q ` fa,cpP4q “ λ ¨ 1Gbps.

The notation fa,bpP1q is redundant as the path P1 is known to start at node a and to
end at node b. We therefore use a condensed notation fpP1q. The previous equations can
be rewritten as Demand constraints:

fpP1q ` fpP2q ´9λ “ 0

`fpP3q ` fpP4q ´1λ “ 0
(3.1)

Also, the flows passing through a link must be smaller than the capacity of this link.
As a result, we have the following Capacity constraints:

fpP1q ` fpP4q ď cpacq

` fpP2q `fpP3q ď cpabq

fpP1q ď cpcbq

`fpP3q ď cpbcq

(3.2)

Finally, the amount of data passing through a path cannot be negative. Flow non-
negativity constraints:

2“10Gbps” is a constant. As a result, maximizing λ ¨ 10Gbps is equivalent to maximizing λ.
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fpP1q ě 0

fpP2q ě 0

fpP3q ě 0

fpP4q ě 0

(3.3)

These equations can be written in a condensed form:

Maximize: λ

Subject to constraints:

from 3.1 :
ÿ

PPPi,j

fpP q “ λ ¨ di,j @pi,jq P V 2 : di,j ą 0

from 3.2 :
ÿ

PPP:ePP

fpP q ď cpeq @e P E

from 3.3 : fpP q ě 0 @P P P

(3.4)

The problem solved by the Linear Program 3.4 is known by the name of Maximum
Concurrent Flow Problem (MCFP). In the following, we refer to any valid solution λ

as “concurrent flow of throughput λ”. We use the notation λ˚ to designate the optimal
solution to this problem.

3.3.2 The node-arc LP formulation

The edge-path linear programming formulation of the maximum concurrent flow problem
is beneficial due to the relation between the primal and the dual, which we present in
the next section. Moreover, it is better suited for use in conjunction with the method of
column generation [87] for solving the maximum concurrent flow problem: the general
idea is to start with solving a linear program using a limited subset of network paths.
After that, the variables of the dual are used to find a new path that could improve the
solutions, which is then added to the initial paths in the primal and the solver re-iterates
to search another path.

On the other hand, when searching for an optimal solution, the edge-path formulation
is not the best one, because the number of paths in the network (the number of primal
variables) can potentially be exponential in the network size. The node-arc formulation
is preferrable. The following variables are used:

V set of nodes
E set of edges
cpeq capacity of the edge e P E

f i,j
e ě 0 flow from node i P V to node j P V on link e P E

w`
v set of outgoing links from the node v P V

w´
v set of inbound links towards the node v P V

The model objective is still to maximize: λ

Subject to the following constraints:
i) Flow conservation constraints. These constraints algebraically state that the sum of
the flow through arcs directed toward a node plus that node’s supply, if any, equals the
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sum of the flow through arcs directed away from that node plus that node’s demand if
any.

ÿ

ePw´
v

f i,j
e ´

ÿ

ePw`
v

f i,j
e “

$

’

&

’

%

´λ ¨ di,j, if v “ i

λ ¨ di,j, if v “ j

0, otherwise

@v P V, @pi,jq P V 2 : di,j ą 0

(3.5)

ii) Edge capacity constraints. The total flow passing through a link must be smaller than
its capacity.

ÿ

pi,jqPV 2:di,ją0

f i,j
e ď cpeq @e P E (3.6)

All the models used for validating our heuristics are based on this node-arc LP for-
mulation.

3.3.3 Properties of the edge-path LP formulation

The edge-path formulation allows proving a set of useful properties, which will be used
in this thesis. The first property is introduced by the authors of [88] under the name
“distance(length) upper bound”. It affirms that, for any lengths assigned to the links, the

ratio

ř

ePE
lpeqcpeq

ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j
provides an upper bound for the maximum concurrent flow λ.

Formally, it is defined as follows:

Claim 3.3.1. For any link length function l : E Ñ R
`, and any feasible concurrent flow

of throughput λ, we have

ř

ePE
lpeqcpeq

ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j
ě λ.

Note 1: We assume
ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j ‰ 0. This condition is true in all the instances

of the problem which are used in this thesis.
Note 2: Some authors use the term “volume of the network” for referring to the term
ř

ePE

lpeqcpeq

Proof. As per link capacity constraints (3.2) of the primal LP, if a concurrent flow of
throughput λ is feasible, the amount of flow which passes through a link never exceeds
the capacity of this link: cpeq ě

ř

PPP:ePP

fpP q. As a result, we have:

ÿ

ePE

lpeqcpeq ě
ÿ

ePE

plpeq
ÿ

PPP:ePP

fpP qq “

“
ÿ

ePE

ÿ

PPP:ePP

lpeqfpP q “

“
ÿ

PPP

p
ÿ

ePP

lpeqqfpP q “

“
ÿ

PPP

lpP qfpP q

(3.7)

39



CHAPTER 3. THEORETICAL BACKGROUND

Furthermore, the length of a shortest path between a source node i and a destination
node j is, by definition, shorter or equal to the length of any other path between these
nodes, i.e.: @P P Pi,j, lpP q ě lpSPi,jq. As a result:

ÿ

PPP

lpP qfpP q ě
ÿ

pi,jqPV 2:di,ją0

plpSPi,jq
ÿ

PPPi,j

fpP qq “

“
ÿ

pi,jqPV 2:di,ją0

lpSPi,jqλdi,j “

“λ
ÿ

pi,jqPV 2:di,ją0

lpSPi,jqdi,j

(3.8)

From equations 3.7 3.8, and under the assumption that
ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j ‰ 0,

we prove the claim.

The previous results can be applied to the particular case of an optimal maximum
concurrent flow λ˚:

ř

ePE

lpeqcpeq

ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j
ě λ˚ (3.9)

3.3.4 The dual of the edge-path LP and its properties

The dual of 3.4 has a variable zpi,jq for each demand constraint (3.1) and a variable lpeq
for each capacity constraint (3.2) and is defined as follows:

Minimize:
ÿ

ePE

lpeqcpeq

Subject to constraints:
ÿ

ePP

lpeq ě zpi,jq @pi,jq P V 2 : di,j ą 0; @P P Pi,j

ÿ

pi,jqPV 2:di,ją0

zpi,jqdi,j ě 1

lpeq ě 0 e P E

(3.10)

Lemma 3.3.2. Setting zpi,jq equal to the length of the shortest path between i and j

under the length function l, i.e. zpi,jq Ð lpSPi,jq, neither changes the cost nor impacts
the feasibility of the LP.

Proof. The first group of constraints forces each zpi,jq to be at most equal to the length
of the shortest path between i and j. In any valid solution to the LP 3.10, if some zpi,jq is
strictly smaller than lpSPi,jq, we can safely increase it without invalidating the constraint

ř

pi,jqPV 2:di,ją0

zpi,jqdi,j ě 1 or changing the objective value.
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Lemma 3.3.2 allows us to rewrite the LP:

Minimize:
ÿ

ePE

lpeqcpeq

Subject to constraints:
ÿ

ePP

lpeq ě lpSPi,jq @pi,jq P V 2 : di,j ą 0; @P P Pi,j

ÿ

pi,jqPV 2:di,ją0

lpSPi,jqdi,j ě 1

lpeq ě 0 e P E

(3.11)

Lemma 3.3.3. Let Dplq :“
ř

ePE

lpeqcpeq be the quantity minimized by the dual. For any

valid solution of the LP 3.11,

Dplq ě

ř

ePE

lpeqcpeq

ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j
ě Dplq˚ (3.12)

Proof. The first inequality is a direct application of the constraint
ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j ě

1 of the LP 3.11. The second inequality is a direct application of the strong duality the-
orem on Equation 3.9 from the previous section.

3.4 Conclusion

This chapter rapidly introduces the theoretical background of this thesis. Our primary
goal was to present the “maximum concurrent flow problem”, a problem which received
extensive attention from the academic research community. One of these works [5] pre-
sented an efficient algorithm, which is adapted to our needs in Chapter 5.

We also highlight the importance of Equation 3.12 which provides an upper bound to
the dual optimization objective. It is at the core of various algorithms for approximately
solving the maximum concurrent flow problem, including our work.
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Chapter 4

Consume Less: the STREETE

framework for reducing the network

over-provisioning

In this chapter, we present the SegmenT Routing based Energy Efficient Traffic Engi-
neering (STREETE) framework, an online SDN-based method for switching links off/on
dynamically according to the network load. To react quickly to traffic fluctuations in
operators’ core networks, we trade off optimality for speed and create a solution that
relies entirely on dynamic shortest paths to achieve very fast computational times.

One of the main contribution of this chapter is the ability to react very fast in order
to awake sleeping links. The literature has thus far mostly overlooked the problem of
turning links on assuming that the traffic varies slowly in backbone networks due to
the high aggregation level. Nevertheless, unexpected burst still happen and must be
rapidly assimilated by the network. For example, the real traffic matrices which we use
for validation on the Germany50 network contain such a sudden burst of traffic volume.

This chapter starts by giving a high-level overview of our framework, and then details
the implemented algorithms. It then presents the methodology and the techniques used
to evaluate the proposed solution. In particular, we provide a quick overview of network
topologies; the software used for evaluation; the analyzed metrics; and the results ob-
tained by simulation. We highlight the observed strengths and limits of STREETE, thus
making a transition towards the next chapter, which presents a mean to make STREETE
work under extremely high network load at the expense of increased complexity.

A large part of this chapter also presents the Software-Defined Network (SDN) testbed
built for experimental evaluations and discusses on the problems revealed by the experi-
mental evaluation.

4.1 General overview

At an abstract level, the SegmenT Routing based Energy Efficient Traffic Engineering
(STREETE) framework works as follows:

• All ingress devices inform the network controller of their demand towards each
egress node. That way, the controller maintains an up-to date network-wide traffic
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matrix.

• The controller, which has an up-to-date and global view of the network topology
and the traffic matrix, executes an algorithm to determine the network links that
must be turned on or off.

• The controller sends the previously computed information to the SDN switches.

• The switches locally recompute the new routes to avoid the links which are off and
update their forwarding tables.

The algorithm that the controller runs continuously simulates the routing of the latest
network traffic matrix while trying to detect network under-utilization and/or highly
utilized links. Under-utilization offers a chance to reduce the energy consumption by
turning links off. Hence, the algorithm performs an in-memory simulation of turning the
candidate links off and estimating the impact of such a decision, without actually turning
them off in the physical network. Whenever the result of the simulation shows that it
is possible to turn a link off without creating congestion, it is scheduled for switch off.
Afterwards, the algorithm re-iterates to, potentially, turn-off other links. On the other
hand, under high link utilization an imminent congestion is assumed and the algorithm
acts in the same way to turn-on network links and solve the congestion if possible.

While the solution is conceptually simple and corresponds to a greedy, “generate
and test”, solution, it includes a couple of important optimizations that improve the
performance and the quality of the final solution. The rest of this section presents the
optimizations included into STREETE.

Provide an order for the greedy algorithm. The algorithm keeps two different
views of the network: i) the current network view, with some links being off ; and ii) the
full network topology, where all the links are assumed active. The second view allows
guiding the construction of the solution by providing an order for the greedy algorithm.

Using a fully active view of the network provides useful metrics for the algorithm.
This is especially important for turning links on. Compared to the phase of switch off, it
is much more difficult to correctly select a good subset of links to turn on that can solve
congestion. It may occur that the best candidate link is far from the place of congestion.
It is also usual to have to turn-on more than one link for this purpose.

For the phase of turning off, providing an order to the execution is less important.
Simple local heuristics generally lead to good results [79]. Nevertheless, our double view
of the network is still beneficial by avoiding chaining of link extinction. This case will be
detailed latter in the current section.

The intuition behind the method that we propose is depicted in Figure 4.1. Starting
from the network view with links being turned off (Figure 4.1a), the algorithm uses the
traffic matrix to find the highly loaded links (Figure 4.1d). In the meantime, the demands
from the traffic matrix are simulated being routed into the full network topology (Figure
4.1b). This action allows to sort the links in the decreasing order of their estimated uti-
lization in the fully active network. Figure 4.1e illustrates the result of this computation
where the thickness of the links represents their relatively high utilization compared to
other links. The previous action enables defining the order in which the links will be
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Figure 4.1: STREETE-ON: simulating the all-on network view to select the best link(s)
to turn on.

turned on until, if possible, the congestion is resolved. For example, in Figure 4.1f, the
link ab is selected as the best candidate for turn on because it is off, but it would transfer
a lot of data in the all-on network.

Reduce the control traffic overhead. The algorithm executed by the SDN controller
relies entirely on shortest path computations. This particularity allows to keep the com-
munication overhead as low as possible because the SDN controller does not need to send
explicit routes to the SDN switches. After receiving instructions from the controller, each
network device locally computes the routes by using the same constrained shortest path
algorithm as in the controller and naturally avoids disabled links. The only information
which has to be sent from the SDN controller to the switches contains the state of all
the links in the network: on/off. Moreover, there is no need to coordinate the updates
between devices to avoid transient network loops. This problem is avoided by relying on
the Source Packet Routing In NetworkinG (SPRING) protocol presented in a previous
chapter.

Fast computations. To considerably reduce the computational overhead in the SDN
controller, our solution relies on dynamic shortest path algorithms. The general idea
is to partially update the shortest paths between the steps of the algorithm instead of
computing a solution from scratch. We’ll present one of the used dynamic shortest path
algorithms in the section 4.2.4 of the present chapter.

Reduce the impact of historical decisions. As mentioned earlier, the two views of
the network also reduce the influence of the historical decisions on the execution of the
algorithm for the phase of extinction. This allows to avoid chains of turned-off links.

To provide an example on why a historical decision may have a negative impact on
the final solution, we consider an algorithm from a related work [49], which works as
follows: “while there are no highly utilized links in the network, turn-off the least loaded
link ”. Figure 4.2 zooms in a subset of 4 nodes from a hypothetical network. Because
the link AB was turned off in the first figure, the flow through the links BC and CD

is reduced. That action made BC the best candidate for switch off. As a result, after
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Figure 4.2: Chain of turned-off links

turning it off in the second figure, the flow on CD is reduced even further, making it the
best candidate.

After doing some preliminary tests, we observed that this chain of events generates
unnecessarily long routes in the network. In contrast, STREETE computes the order of
extinction based on the all-on topology. This way, we ensure that the algorithm is not
impacted by the actual state of links in the network.

Avoid route oscillations. The STREETE framework also incorporates a technique
of double thresholds to avoid oscillations in the state of network links as a result of
small traffic variations. In particular, it turns on a link only if this action reduces the
utilization of any link which is used at more than a threshold α. At the same time, a
link is turned off only if this action does not increase the utilization of any link beyond
another threshold β. These thresholds can be modified at will in seek for a balance
between the conservativeness and the energy efficiency of the algorithm. In this work we
fix them to α “ 0.8 and β “ 0.6. STREETE will though try to maintain the utilization
of links between 60% and 80%, avoiding to load the links dangerously close to congestion.

4.2 Algorithms

In this section, we present the details of the algorithms executed by the SDN controller.

4.2.1 Notations

To facilitate the formal description, we use a few custom notations besides the classical
graph notations introduced in the previous chapter. For instance, we use the notation G

for the initial network topology with all the links being on, and G
1
for referring to the

modified topology, with a subset of links switched off : V
1

“ V and E
1

Ă E. An example
of G and G

1
can be seen in Figure 4.1a and 4.1b respectively.

We use the symbols α and β for referring to the two thresholds which trigger turning
links on and, respectively, off.

Based on these thresholds, for a given network G and a traffic matrix T M, we define
the set of links at critical load CLG,T M “ te P G | uG,T Mpeq ą αu. It contains the links
with utilisation higher than α in G. For example, if α “ 0.8, CLG

1 will contain the links
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with utilization greater than 80%. Hereafter we refer to links in CL as “links close to
congestion”. In our example, Figure 4.1d, CLG

1
,T M “ tih, hfu.

Respectively, we use MLG,T M “ te P G | uG,T Mpeq ą βu for referring to links at
load more than β. The turn-off phase will avoid creating such links. To be noted that
MLG,T M Ě CLG,T M.

4.2.2 Initialization and main loop

The following steps must be computed only once, at the initialization of the framework.

• Pre-computing a spanning tree. To avoid disconnecting the network, the minimum
spanning tree in terms of delay is pre-computed using Prim’s MST algorithm. The
links on the spanning tree are never turned off.

• Pre-computing the shortest paths. Dijkstra algorithm is used to compute the |V |
shortest path trees in the network.

The choice to never turn-off the links located on the minimum spanning tree may be
criticized, because some links can remain enabled without being used to route network
traffic. However, in the context of backbone networks, with aggregated network traffic the
probability of this to happen is low. Fixing an always active spanning tree allows to keep
the network connected for management purposes. Moreover, it may even be interesting
to use graph spanners [89] instead of spanning trees to guarantee that no unnecessarily
long paths are created in the network as a result of turning links off. A t-spanner of a
graph G is a subgraph in which the distance between any two nodes is at most t times
longer than the distance between the same nodes in G. Such a solution for grid networks
was proposed in a related work [90].

The main execution loop is self-explanatory (Alg. 1). It consists of an infinite loop
which will periodically call STREETE-ON to find links which must be turned on and
apply the change into the in-memory graph structure G

1
, followed by STREETE-OFF

to find the links which must be turned off. The state of links will afterwards be sent to
the network devices. Note that the algorithm can, in fact, shut down some links while
turning on others. This happens when the load is increased in one part of the network
while being reduced in another.

Algorithm 1 Main loop

1: while Energy Efficient Traffic Engineering is active do

2: STREETE-ON(G,G
1
, T M)

3: STREETE-OFF(G,G
1
, T M)

4: SendToDevices(StateOfLinks(G
1
))

5: end while

The following section presents the details of STREETE-ON. We do not enter into the
details of STREETE-OFF, as its behavior is exactly the same as the turn-on, with the
difference that links will be sorted in the ascending order of their utilization.
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4.2.3 STREETE-ON

Algorithm 2 STREETE-ON

1: procedure STREETE-ON(G,G
1
, T M)

2: result Ð H
3: candidateLinks Ð EzE

1

4: congested Ð CL
G

1
,T M

5: changed Ð true

6: while congested ‰ H and changed “ true do

7: changed Ð false

8: for all e P sortedpcandidateLinks,uG,T Mq do

9: Ź sorted in descending order of utilisation in G

10: if congested ‰ H then

11: E
1

Ð E
1
Y teu Ź Turn on the link e

12: congestedafter Ð CL
G

1
,T M

13: if congestion decreased then

14: changed Ð true

15: candidateLinks Ð candidateLinkszteu
16: congested Ð congestedafter
17: result Ð result Y teu
18: else

19: E
1

Ð E
1
ze Ź Do not keep e on

20: end if

21: end if

22: end for

23: end while

24: return result

25: end procedure

We mentioned in a previous section that our greedy heuristic first tries to turn-on the
links which are off in the energy-optimised network G

1
, but would have a high utilisation

in G. This action is performed by Algorithm 2 at lines 3 and 8. We prioritise turning on
the links that would create shortcuts for large flows.

At lines 11-12 the algorithm simulates turning the link on and estimates the congestion
after this operation. At lines 13-20 it tests if congestion decreases. If so, the link is
scheduled to be turned on in the physical network; otherwise the link is disregarded.

“congestion decreased” at line 13 is defined as:

• solving all the congestion

• or decreasing the utilization of any congested link while avoiding both i) to create
new congested links and ii) to increase the utilization of any congested link.

Sometimes a set of links must be turned on to avoid congestion. The while loop at
line 6 ensures that the algorithm is repeated until the congestion is resolved or it becomes
impossible to solve without creating another congestion.

The previously presented algorithm hides a complex operation when accessing CL

at lines 4 and 12, namely estimating the load of links to find the congested ones. To
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estimate the load of the link, we must simulate the routing in the network by first finding
the shortest paths and, afterwards, simulating the demands flowing through the network.
The next section presents how we use dynamic shortest path algorithms to reduce the
complexity of the first step. However, for the second step, it is also possible to achieve
an Op|V |q complexity for routing all the |V|-1 flows from a common source. As this is
not trivially intuitive, the algorithm 3 presents a way to achieve such a running time.

Algorithm 3 Compute how much data passes through the links of the spanning tree T

rooted at node vroot if the demands dvroot,˚, ˚ P V are routed into the tree

1: function RouteInTree(T pV,ET q, vroot P V, dvroot,˚)
2: sortedV Ð SortTreeNodes(T , vroot)
3: initialize fv Ð 0,@v P V

4: for i Ð |V | ´ 1; i ą 0; i Ð i ´ 1 do

5: v Ð sortedV ris
6: find pu,vq P ET Ź Find the unique parent node u of v

7: fv Ð fv ` dvroot,v
8: fu Ð fu ` fv
9: fpu,vq “ fv

10: end for

11: return fp˚,˚q “ tfpu,vq : uv P ET u
12: end function

The main idea relies on the fact that, in a directed tree, the traffic crossing a link pu,vq
can be recursively defined as the sum of i) the traffic going to the destination endpoint
v; plus 2) the traffic flowing through the links tpv,˚q|˚ P V u Ă ET outgoing from v. The
algorithm can be imagined as starting with the leaf nodes, which have no outgoing traffic.
Afterwards, the algorithm climbs into the tree and computes the flow on each link using
the previously mentioned recursive relation.

Algorithm 4 Topologically sort the nodes of the (directed) tree T starting from the root
node vroot. Returns the ordered list of nodes.

1: function SortTreeNodes(T pV,ET q, vroot P V )
2: sorted “ rvroots Ź List of nodes with one element pvrootq

3: i “ 0 Ź Index in sorted of the next node to analyze

4: while sorted.size() ă |V | do

5: u Ð sortedris
6: for all v P V s.t. pu, vq P ET do

7: sorted.append(v)
8: end for

9: i Ð i ` 1

10: end while

11: return sorted

12: end function

To achieve that, the algorithm proceeds in two phases. First, the tree is topologically
sorted, i.e. the nodes are ordered such that there is no link going from a node towards any
of its predecessors. This is easy to achieve in a tree and consists in traversing it starting
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from the root node, as shown in Algorithm 4. The algorithm 3 afterwards traverses the
sorted nodes in decreasing order (lines 4-10). This order ensures that, when a node is
encountered, the flow passing through all its children was already computed.

4.2.4 Dynamic shortest paths

A naive approach for recomputing the shortest paths uses n static Dijkstra computations.
As we want our algorithm to react fast to network congestion, we used an optimised
Dynamic All-Pairs Shortest Path (DAPSP) algorithm proposed in the literature [91]. It
is designed to execute only partial re-computation of the shortest paths in case of edge
insertion/deletion. We use D-RRL, a slightly modified version of the algorithm initially
proposed in [92]. The worst case theoretical complexity of this algorithm is the same
as static Dijkstra computations. It is higher than the complexities of its competitors
[91]. Nevertheless, aside the fact that it is the easiest to implement, this algorithm also
happens to have the best performance on almost planar graphs which are encountered in
computer networks.

Algorithm 5 Update the shortest path tree T to maintain the shortest paths from the
root node vroot towards all the other nodes after the insertion of a new edge eG1 into the

graph G
1

1: procedure D-RRL-addEdge(G
1
pV,E

G
1 q, T pV,ET q, vroot P V, e P E

G
1 )

2: pu, vq Ð e Ź Get the extremities of the edge in G
1

3: if v “ vroot then

4: return

5: end if

6: if distpvq ď distpuq ` lpeq then

7: return

8: end if

9: initialize distpwq Ð lpvroot, wq,@w P V

10: initialize pq Ð PriorityQueuepq
11: distpvq Ð distpuq ` lpeq
12: ET Ð pET ztp_,vquq Y teu Ź Delete the unique edge going to v in T and add the new edge e

13: pq.addpv, distpvqq
14: while pq.notEmptypq do

15: v “ pq.extractToppq
16: for all w P V t.q. pv, wq P E

G
1 do

17: if distpwq ą distpvq ` lppv,wqq then

18: distpwq Ð distpvq ` lppv,wqq
19: ET Ð pET ztp_,wquq Y tpv,wqu
20: pq.addOrUpdatepw, distpwqq
21: end if

22: end for

23: end while

24: end procedure
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The D-RRL algorithm consists of two parts:

• Initialization of the initial in-memory data structures by pre-computing the |V |
shortest path trees. This step is done only once, at the initialization of the network
after the initial topology discovery.

• Partial update of shortest paths each time an edge is inserted or deleted. The
algorithm 5, details this step for a partial update following an edge insertion to G

1
.

The algorithm tests at line 6 whether the insertion of the edge does reduce the distance
from the root node to the destination end of the edge. If the distance is not decreased,
there is no need to do any changes to the spanning tree.

If the insertion of the edge does decrease the distance towards the node v, the algo-
rithm executes a Dijkstra-like construct (lines14- 22 ) to update the impacted branch of
the shortest path tree while leaving intact the rest of the tree. The actual reconstruction
of the shortest path tree is done at lines 12 and 19: we delete from the shortest path tree
the edge connecting the affected node and its predecessor on the path from the root. It
is safe to assume that exactly one such edge exists, because every node except the root
has exactly one inbound edge in a directed tree. The root node would never be examined
due to the condition at the beginning of the algorithm.

The use of the dynamic shortest path algorithm has two advantages. First of all, it
only recomputes the solution for the impacted subtree of each |V

1
| trees. Secondly, the

biggest improvement is due to the fact that only a fraction of these trees will be, at all,
impacted. Most of them will not pass the condition at line 3.

4.3 Evaluation by simulation

Although we made an extensive effort to evaluate the feasibility of the proposed solutions,
access to real backbone network devices and real traffic information are difficult to obtain.
Network operators and device manufacturers keep the details about their networks and
their devices secret. Considering that experimenting with large scale production networks
was not possible in our case, we resorted to simulations, combined with validation on a
small-scale network testbed to assess the proposed techniques.

In our initial work [NC1][C3][J2], we used the discrete event simulator OMNeT++,
together with the network simulation framework INET, to simulate real packets flowing
through the network and through the software stacks of network devices. However, due
to extremely long simulation times and low benefits of the packet-based simulation in the
context of backbone networks, we changed our testing methodology. We present some
lessons learned from the packet-based simulations in a forthcoming section (4.3.4).

The subsequent work was evaluated on an algorithmic level: we executed the algo-
rithms on emulated input data without simulating packets transiting through the network.
In parallel, we designed and implemented a proof of concept in the ONOS SDN controller
and validated it on a small network testbed.

This section presents the evaluation methodology and the architecture of our testbed.
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Figure 4.3: Topologies evaluated with real traffic traces

4.3.1 Evaluated networks

We employ the network topologies shown in Figure 4.3 to evaluate our solution. By
using real traffic matrices for these networks, we evaluate our solutions in close to real
scenarios. Although we do not simulate packets flowing through the network, we execute
the algorithms and compare their estimation to a MILP baseline which is presented in
the next section. The input of an algorithm is the traffic matrix at a discrete time t, and
the output is the routing that must be applied to the network.

Moreover, a few details are worth mentioning:

• The traffic matrices for the Geant and Germany50 networks are taken at 15 minute
and, respectively, 5 minute intervals. We have no insight on the evolution of network
flow in-between this sampling intervals. Moreover, the matrices date from 2007 and
may not reflect the state of traffic in modern networks. Over the past years, the
cloud has been extensively adopted by numerous companies and access to video
streaming on demand has become commonplace in households around the world.

• The traffic matrices for the NSFNet, USNet, AT&T and Italian are issue from
the GreenTouch project [93][94] and represent the average business Internet traffic
expected between nodes of the networks in year 2020. For each network, we have
12 traffic matrices which reflect a day of operation with a 2 hour sampling interval.

• Most of these networks are small and may not correspond to the size of modern
networks regarding the number of devices. Unfortunately, the operators keep the
information about their network topology confidential. The only backbone network
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who’s topology is not secret is Geant1. The size of this network didn’t change
much compared to the one provided by SNDLib in 2007. For this reason, we follow
the same path as the rest of the research community and assume that the sizes of
networks presented in Fig. 4.3 are representative of the reality.

Nevertheless, we believe that the continuous growth of network traffic may lead
to a growth in number of devices. To evaluate the computational time on bigger
networks, we also executed the algorithms with uniform all-to-all traffic on the
networks from Figure 4.4. The first one, Coronet, was taken from the Internet2.
We also artificially generated a 200 node network using the igen3 toolbox.

CORONET

(a) CORONET

Generated200

(b) Generated200

Figure 4.4: Topologies evaluated with generated traffic

• We do not know the real capacities of the network links. We empirically adapted
their capacity to obtain a maximum link utilization around 80% at the moment of
the highest utilization.

The properties of these networks are summarized in Table 4.1.

Network Number of nodes Number of links
NSFNET 14 42
Italian 21 70
Geant 22˚ 72
USNET 24 86
AT&T 25 108
Germany50 50 176
CORONET 75 198
Generated200 200 1148
*the New York node is not visible in the Geant network, but the
two links connecting it to the rest of the network are shown.

Table 4.1: Summary of the network topologies.

1https://www.geant.org/Networks/Pages/Home.aspx
2http://www.monarchna.com/topology.html
3http://igen.sourceforge.net
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4.3.2 The MILP baseline

The MILP model used to generate a baseline for comparison, do not necessarily model
the same problem as the described algorithms. We neither seek to design complex MILP
models nor search for advanced techniques for solving them. Such techniques, for example,
include the column generation method. For us, the Linear Programming provides a way
to establish an upper bound for the solution quality against which our solutions can be
compared.

The MILP model used in this chapter uses the following variables:

V set of nodes
E set of links
cpeq capacity of the link e

di,j demand from source node i P V towards the destination node j P V

f i,j
e flow from node i P V to node j P V passing through link e P E

xe boolean: 1 if the link e P E is ON; 0 if it is OFF
w`

v set of outgoing links from the node v P V

w´
v set of inbound links towards the node v P V

The model objective is to minimize the number of links being kept active.

minimize:
ÿ

ePE

xe

Subject to:
Flow conservation constraint:

ÿ

ePw´
v

f s,d
e ´

ÿ

ePw`
v

f s,d
e “

$

’

&

’

%

´ds,d, if v “ s

ds,d, if v “ d

0, otherwise

@v P V, @ps,dq P V 2 : ds,d ą 0

(4.1)

Link capacity constraint:
ÿ

ps,dqPV 2:ds,dą0

f s,d
e ď cpeq ¨ xe @e P E (4.2)

Likewise STREETE, we force an always-active spanning tree in the network:

xe “ 1 @e P E : e is on spanning tree (4.3)

The MILP model has a small advantage over STREETE: flows are allowed to follow
multiple paths in the network. This was done to reduce the computational complexity.
Without this simplification, the MILP solver was sometimes unable to find the exact
result in 2 hours even for the 24 node USNET network.

To produce the optimal baselines for comparison, we use the CPLEX 12.7.1 C++ API
to build the linear programs directly from our C++ code and to solve them. The biggest
network for which CPLEX executed without running out of RAM was Germany50.
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4.3.3 Evaluation metrics

Energy consumption. We consider uniform link speeds and, as explained in a previous
chapter, the energy consumption of network devices does not depend on their utilization.
As a result, we assume that the energy a network consumes is proportional to the number
of active links. Although we recognize that it is important to handle heterogeneous link
speeds and energy consumption, this scenario is left for future work.

Distribution of network load. The utilization of the links is another parameter that
illustrates the quality of the solutions based on switching links on and off. This includes
not only the utilization of the most loaded link, but also the distribution of the load
across all links. The last case is especially interesting for the load balancing purpose in
the following chapter of this thesis. We believe that having a single highly utilized link
is worse than having two links at medium utilization. In the latter case, the network is
less likely to become congested if the traffic increases.
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Figure 4.5: The heat-map of the link utilization during a day in the NSFNet network.
Also illustrating the links which are off (shown in black)

Hereafter we present figures (e.g. Figure 4.5) that condense a lot of useful information:
they illustrate the proportion of links that are active, their utilization, and the distribution
of the utilization across the whole network. In particular, Figure 4.5 illustrates a day of
the NSFNet network with two different routing techniques: i) classical shortest path
routing; and ii) a technique that tries to turn links off.

For the NSFNet network, we have 12 traffic matrices at 2 hour intervals. For example,
traffic matrix 0 represents the network at 00:00 o clock, while the traffic matrix 1 at
02:00AM. Each column on the x axes represents the distribution of the load on the links
with a fixed traffic matrix. The black area corresponds to the lightly utilized links, while
white points show an utilization close to 1 (100%). The black links in the rightmost figure
are off. The bold white line shows the border between the active and inactive links. The
y axes allows to rapidly evaluate the number of inactive links.

The figure makes it easy to see the distribution of the load in the network. At 8AM
(x “ 4), not only we were able to reduce the energy consumption of the network, but
we also avoided to create new white (highly utilized) links. With the traffic matrix 4,
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the utilization of most active links in the rightmost figure is between 20% and 40%. To
generate this figure, for each traffic matrix, the links were sorted by their utilization. As
a result, the most utilized link is always shown at the bottom of each column and does
not necessarily correspond to the same link in the adjacent columns.

Computational time. Another important parameter is the time needed by the algo-
rithms to generate a solution. The solution proposed in this chapter has a high theoretical
complexity but while behaves well in practice. For this reason, we measure the actual
time the algorithm takes on the previously presented network topologies.

All our algorithms were implemented in C++ within the OMNeT++[95] discrete
event simulator. Even if we no longer make use of the packet-based simulation, we
rely on the powerful tools included with the simulator to facilitate the description of
network topologies; generation of simulation traces; and their analysis. All simulations
were performed on servers with two Intel Xeon E5-2620 v2 processors and 64Gb of RAM.
The RAM was never a limiting factor for the execution of our algorithms.

Path stretch. The fact that we put links to sleep to save energy certainly impacts
the network performance. First of all, both turning links off and load balancing the
traffic come at the cost of probably taking longer routes and thus increasing the end-
to-end delay of the network traffic. Longer network paths are particularly problematic
in the context of backbone networks, where a detour path can, potentially, go around a
whole continent. To evaluate this fact, we introduce the parameter path-stretch, which
defines how much the path length is increased compared to the shortest path routing.
Taking into consideration that the sub-flows of an origin-destination flow can take multiple
routes in some of our solutions, we consider the mean path length. Formally, path-
stretch i,j ”

avgtlpP q:PPPi,j and fpP qą0u

lpSPi,jq
with lpeq “ 1. A path-stretch value of 1 means that

the longest path and the shortest path have equal length. Respectively, a path-stretch=2

means that the length of the paths is twice as long as the shortest path.

4.3.4 Evaluation results

Lessons learned from packet based simulations

As mentioned previously, our initial work was evaluated using packet-level simulations.
However, the simulation times were prohibitive. In particular, the results which we pub-
lished in our first papers [NC1][C3][J2] took up to a weak of computation per simulation
scenario. Obviously, this approach had some benefits, including: the possibility to easily
measure the packet losses in router queues resulting from unexpected burst of network
traffic; the possibility to measure the influence of the management delay on the overall
reactivity of the solution.

For example, our results from Fig. 4.6, illustrate the impact of the management delay
when energy efficient traffic engineering is used to reduce networks’ energy consumption.
In particular, we injected the network load shown by the red filled curve into the Germany
50 network and executed STREETE.

With the goal to react proactively, before any congestion really occurs in the network,
the algorithm turns link on as soon as a link is utilized at more than 80% of its capacity.
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Figure 4.6: Packet loss.

However, even wit a safe margin, the network drops packets. There is a noticeable increase
in the number of lost packets, especially at t “ 40, when the initial network was already
saturated. The packet loss on the most congested link at this moment is as high as 7.6%.
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Figure 4.7: Links utilisation without and with STREETE.

This behavior is due to an approximately two-second delay between the increase of
network load and the moment when the new forwarding rules are applied into the network
devices by the SDN controller. Fig. 4.7 gives more insights on the matter. It shows the
utilization map of each link in the Germany 50 network, where the blue area has an
utilization close to 0 and red points present utilization close to 1. The white line in the
right-hand side figure represents the limit between the links which are on an those that
are off. It can be clearly seen that the network reacts with a delay to the congestion
occurring at t “ 40. Links are turned on only at approximately t “ 42. This delay
is almost entirely due to: i) the time needed for the traffic increase to be detected by
network devices; ii) the time needed to notify the SDN controller about this; and iii) time
needed to update the forwarding rules on network switches.

While packet based simulation allow to closer emulate the behavior of production
network and detect problematic cases like the one presented in this section, we transited
to the less expensive algorithmic evaluation which emulates only the work done by the
SDN controller and not the entire network.
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State of network links

Figure 4.8 shows the state of network links in each of the 6 network topologies evaluated
with realistic traffic traces. For each network, the leftmost figure shows the utilization of
the links when classical shortest path routing is used. The rightmost figure corresponds
to the state of the network when our STREETE framework is used. For each figure,
the black area represents the links with utilization close to 0% and the white points
correspond to utilization close to 100%. The bold white line shows the border between
the active and inactive links. The black points above the white line are switched off. More
information about how this figure was generated was presented in the previous section
(4.3.3).
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Figure 4.8: The heat-map of the link utilization. Also illustrating the links which are off
(shown in black)

Each figure corresponds to a day of operation of the network evaluated at fixed time
points. For example, the first figures (4.8a - 4.8d) are generated using traffic matrices cap-
tured every two hours, producing 12 timestamps on the x axis. The latest two networks
(4.8e - 4.8f) were evaluate at 5 minute and, respectively, 15 minute intervals.
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Fig. 4.9 shows a more link-centric way to illustrate a part of the results condensed
in the heatmaps. It allows to visualize the utilization of each link separately and, in
particular, to see how the ignition of some sleeping links reduces the utilization of the
most loaded ones. This is particularly well visible for the USNET network: at traffic
matrix #7, the ignition of links reduced the utilization of other links to keep it below
80%.
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Figure 4.9: The utilization of each link in the evaluated networks

The figures illustrate very well that shortest path routing does not suit these networks.
Very few elephant flows consume most of the bandwidth. These flows rapidly congest
some of the links while most links have very low utilization. Note that there are less
highly utilized links when the STREETE framework is active. This result is particularly
well visible on the USNET network (Fig. 4.8b and 4.9b) and may be counter-intuitive.
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An illustration of the reason is given in Figure 4.10 where two flows are routed in the
network and, when the link hd is down, the flows take a detour over longer paths. As a
result, none of the links is at critical load. However, if the link is on, the flows are routed
over hd and its utilisation rises above the threshold α.
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Figure 4.10: Congestion avoidance by turning off

We can conclude that STREETE behaves very well in all these scenarios. A large
number of network links is turned off, enabling effective energy savings of up to 56%
of the power consumed by the network links. We only consider uniform link speeds in
this work. During the hours of low utilization, most networks are reduced to spanning
trees. Moreover, STREETE is able to adapt the network against rises of traffic demands
by turning links on when capacity is needed. Nevertheless, these results also indicate
that STREETE was tested using “comfortable” conditions because it never faces a highly
utilized network. In the next section we test the limits of the algorithm.

Pushing the limits of shortest path routing

In this section we evaluate STREETE in a more stressful condition. For this purpose,
we execute the following experiment: we take the first traffic matrix from the data-set
and initialize the algorithm. Afterwards, the evaluation follows the following pattern: at
each validation time point, corresponding to an iteration of the STREETE framework,
we increase the initial network load by an additive factor. The value of a flow at iteration
t of the simulation is equal to da,bptq “ da,bp0q ˚ t. This ensures that the load in the
network increases continuously. We stop the simulation when the load of any link in the
network reaches 100%. We compare STREETE against the optimum provided by the
MILP solver (called “CPLEX” for simplicity) regarding both the number of active links
and how long the algorithm can keep the network out of congestion.

Earlier we concluded that STREETE performs very well with the realistic traffic
matrices. However, the results from Figure 4.11 reveal some shortcomings. The x axis
corresponds to the t in the formula da,bptq “ da,bp0q ˚ t, normalized to the moment when
the shortest path routing in the full network revealed a congestion. As a result, x “ 5

means that it was possible to absorb 5 times more traffic than what was possible to absorb
with shortest path routing. The y axes shows the number of active links.

STREETE is very close to the optimum while the network is at low utilization. The
only case when STREETE had to turn-on a lot of links is for the NSFNet network. To
explain this case we can correlate with x “ 0 on Figure 4.8c. We conclude that this
case is due to the particularity of the traffic matrix used for validation: the demands are
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Figure 4.11: The number of links kept active in the network under continuous growth of
network traffic. The x axes is normalized to the duration till congestion with shortest
path routing.

exceptionally high in this network, creating a high overall network load. It is perfectly
normal that the algorithm turned on a lot of links to avoid congestion.

Something to be noted in Fig. 4.11 is the fact that STREETE is sometimes able to
keep the network out of congestion longer than the shortest path routing. For example,
this is the case in the USNET network, where STREETE is capable to route more than
twice the amount of traffic of classical shortest path routing. The reason of this behavior
was explained in the previous section, Fig. 4.10.

CPLEX is able to successfully route the demands in the network way beyond the point
of congestion in the full network topology G with shortest path routing. Fig. 4.9 and
4.13 illustrate the reason behind this case on the example of the Generated200 network.

In the same scenario of constant traffic growth, both classical shortest path routing
and STREETE congested the Generated200 network just after tm “ 4. From the results
provided on shortest path routing (left part of Fig. 4.12b), it becomes clear that the
congestion occurs on one single link. Most of the links are not even close to having a high
utilization. In this context, STREETE is even able to keep a lot of links off and reduce
the energy consumption of the network (Fig. 4.12a, right).

Fig. 4.13 shows the distribution of the load in the network topology when STREETE
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Figure 4.12: The heat-map (left) and per-link utilization (right) in the Generated200
network with increasing uniform all-to-all traffic
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Figure 4.13: STREETE in the Generated200 network with the highest traffic before
congestion (tm “ 4 in Fig. 4.9)

is used. The highly loaded links from 4.12b can be easily identified by their orange/red
color at the top-middle and on the bottom-left of the figure. The routing techniques
based on shortest path routing tend to frequently use these links because they provide
shortcuts to longer routes.

To make STREETE behave better under high network utilization, in the next chapter
we propose a solution that allows it to reach the quality of CPLEX at the cost of increased
computational complexity.

Computational time

One of our main goals was to create an online solution, capable to react fast to network
changes. The computational time is very important, especially when it is necessary to
turn link on to avoid an imminent congestion.

Table 4.2 indicates the maximum time taken by the algorithm on each of the ana-
lyzed networks. The most interesting results are provided by the Germany50, Coronet
and Generated200 networks, because those are the biggest. The implementation with
dynamic graph algorithm and a binary heap for Dijkstra computations allowed to scale
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Network STREETE CPLEX

NSFNet 1ms (1s)1827ms
Italian 3ms (2s)2075ms
Geant 2ms (3s)3491ms
USNET 4ms (33s)33716ms
ATT 6ms (21s)21488ms
Germany50 53ms (2h˚)7203220ms
CORONET 39ms p˚˚q-
Generated200 (8s)8311ms p˚˚q-
*CPLEX didn’t find the optimal solution in the maximum allocated time (2h)
**CPLEX wasn’t able to initialize the model

Table 4.2: Maximum time taken by STREETE and CPLEX on each of the analyzed
networks

the algorithm to comfortably work on networks with 200 nodes.

Path stretch

Fig. 4.14 indicates how much the paths in the network increase due to consolidating the
flows on a subset of network links. It is obvious that this action drastically extends some
network paths. A minority are almost 15 times longer than the shortest path. A solution
to this problem is to force some additional links to remain active. This decision has to be
done at a topological level. We propose to use graph spanners [89] instead of spanning
trees to guarantee that no unnecessarily long paths are created in the network as a result
of turning links off. This case is left for future work.

Figure 4.14: path-stretch in each of the evaluated networks using STREETE

To construct the boxplots we proceded as follows: for an evaluated traffic matrix
we recorded the path-stretch of every origin-destination flow. That operation gave us
NB :“ |V | ¨ p|V | ´ 1q path-stretch values. The procedure was repeated for each evaluated
traffic matrix. If 12 traffic matrices are evaluated, the boxplot shows the distribution of
all the 12 ¨ NB recorded values.
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4.4 Proof of concept and evaluation on a testbed

To evaluate our solution in real conditions, we built a small network test-bed relying on
the ONOS SDN controller. A detailed description of this testbed along with results and
lessons learned were previously analyzed in our works [J1][C2]. This section starts by
presenting the platform and finishes with a discussion on the extracted results and the
lessons learned during the evaluations.

The ONOS SDN controller

Open Network Operating System (ONOS) is an initiative to build an SDN [96] con-
troller that relies on open-source software components. This SDN controller facilitates
the work of developing network applications by providing northbound abstractions and
southbound interfaces that transparently handle the forwarding devices, such as Open-
Flow switches and other legacy network devices. In addition to a distributed core that
enables control functions to be executed by a cluster of servers, ONOS provides two inter-
esting northbound abstractions, namely the Intent Framework and the Global Network
View.

Application Intent Framework

Distributed Core

Southbound

Openflow NetConf
Southbound

Interface

Intents are

translated into 

instructions for 

network devices

App 1 App 2 App 3
SDN

Applications

Figure 4.15: ONOS Intent Framework.

The intent framework, depicted in Figure 4.15, allows an application to request a
network service without knowledge of how the service is performed. An intent manifested
by an application is converted into a series of rules and actions that are applied to network
devices. An example of intent is setting up a virtual circuit between two switches A and
B. The global network view, as the name implies, provides an application with a view
of the network and APIs to program it. The application may treat the view as a graph
and perform several tasks that are crucial to traffic engineering, such as finding shortest
paths.

The segment-routing based platform

Figure 4.16 illustrates our platform and its main components, depicting the deployment
of switches, an SDN controller and applications. At smaller scale, the platform comprises
components that are common to other infrastructures set up for networking research [97,
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98, 99]. Moreover, we attempt to employ software used at the Grid5000 testbed [100]4 to
which we intend to integrate the platform.
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Figure 4.16: Overview of the network testbed.

To use the platform, a user requests: a slice or a set of cluster nodes to be used by an
application as virtual switches or serving as traffic sources and sinks, an OS image to be
deployed and a network topology to be used (step 1). We crafted several OS images so that
nodes can be configured as SDN controllers and OpenFlow software switches, as discussed
later. A bare-metal deployment system is used to copy the OS images to the respective
nodes and configure them accordingly [101], whereas a Python application configures
VLANs and interfaces of the virtual switches emulating point-to-point interconnects to
create the user-specified network topology.

Once the nodes and the network topology are configured, the user deploys his or her
application (step 2 in Figure 4.16). All cluster nodes are connected to enclosure Power
Distribution Units (ePDUs)5 that monitor the power consumption of individual sockets
[102]. This information on power consumption may be used to evaluate the efficiency of
an SDN technique (step 3).

The data plane comprises two types of OpenFlow switches, namely software-based
and hardware-assisted. The former consists of a vanilla Open vSwitch (OVS) [103],
whereas the latter OVS offloads certain OpenFlow functionalities to NetFPGA cards
[104]6. We use a custom OpenFlow implementation for NetFPGAs, initially provided
by the Universität Paderborn (UPB) [105], that performs certain OpenFlow functions in
the card, e.g. flow tables, packet matching against tables, and forwarding. Although the
NetFPGA cards are by default programmed as custom OpenFlow switches, a user can
reprogram them for different purposes by copying a bitstream file to their flash memories
and rebooting the system.

The current testbed 7, depicted in Figure 4.17, comprises eight servers – five Dell
R720 servers equipped with a 10Gbps Ethernet card with 2 SPF+ ports each and three

4https://www.grid5000.fr
5http://www.eaton.com/Eaton/index.htm
6http://netfpga.org/site/#/systems/3netfpga-10g/details/
7The testbed was financially supported by the chist-era SwiTching And tRansmission (STAR) project
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HP Z800 servers with NetFPGA cards with 4 SPF+ ports each. All servers also have
multiple 1Gbps Ethernet ports. The SPF+ ports have optical transceivers and are all
interconnected by a Dell N4032F L3 switch whereas two 1Gbps Ethernet ports of each
server are connected to a Dell N2024 Ethernet switch. This configuration enables testing
multiple network topologies.

Figure 4.17: Photo of the ex-
perimental platform

The infrastructure and the use of ONOS satisfy
some requirements of energy-aware traffic engineering,
namely providing actual hardware, allowing for traffic
information to be gathered, using actual network proto-
cols, enabling the overhead of control and management
to be measured, and monitoring the power consump-
tion of equipment. Some energy-optimisation mecha-
nisms, however, are still emulated, such as switching
off/on individual switch ports. Although the IP cores of
the Ethernet hardware used in the NetFPGA cards en-
able changing the state of certain components, such as
switching off transceivers, that would require a complete
redesign of the employed OpenFlow implementation. It
has therefore been left for future work.

We implemented the algorithms as an ONOS OSGI
module. The base of our solution was the “Segment
Routing” module which is available in the ONOS distri-
bution. As a result, we leverage features of the Segment
Routing/SPRING for traffic engineering, such as the
possibility to atomically change routes only on ingress
devices without having to synchronize updates between devices. This flexibility comes at
the cost of a small increase of the mean packet header size.

Segment-Routing application

ONOS provides an application implementing the SPRING(Segment Routing) protocol.
We integrated our STREETE framework into this application.

We use a series of ONOS components, including its topology information, flow-rule
services, and traffic flow objectives. As shown in Figure 4.18, a service Manager triggers
the creation of remaining components when it is launched. Our energy-aware module,
which comprises the proposed traffic-engineering algorithms, registers a flow-rule listener
to measure flow traffic and link utilisation. The configuration component loads a file that
specifies how switches are connected to local networks. This information is then aug-
mented by a topology discovery process. Once the topology is updated, default shortest-
path rules are created to guarantee that hosts from a network connected to a switch may
reach hosts linked to another switch. A rule consists of a forwarding objective comprising
a traffic selector and a treatment. Selectors and treatments result in sets of OpenFlow
instructions that are passed to the switches. MPLS push/pop forwarding objectives are
created for switches that do not have ports in the source and destination segments —
i.e. are neither ingress nor egress switches — and normal IP forwarding objectives are
built otherwise. While the service is running, our energy-aware module is notified about

66



4.4. PROOF OF CONCEPT AND EVALUATION ON A TESTBED

Figure 4.18: Start phase of the segment-routing application.

changes in topology as well as link utilisation, and periodically evaluates whether there
are links to switch off/on. If changes in the link availability are required, the energy-aware
module requests a flow-rule update to the Flow-Rule Population module.

The experimental validation of our solutions allowed us to discover some elements to
be taken into consideration, which are presented in the next section.

4.4.1 Lessons learned from experimental evaluation

We implemented our algorithms on the test-bed presented in the previous section, using
the ONOS SDN controller and hybrid software/hardware(NetFPGA) openflow switches.
The evaluated network contains 7 nodes with 10G NetFPGA cards. A modified Open
vSwitch (OVS) v1.4 is used to offload some OpenFlow rules into the hardware. Rules
which cannot be offloaded, are treated by the Open vSwitch software kernel stack.

Due to the small network size, we consider that the results in terms of heuristic quality
and speed are not representative. Even the MILP solver is able to provide an optimum
solution in negligible time on such a small network. That is why, we concentrate on the
control traffic overhead and traffic matrix reconstruction. Similar work already exists
in the literature [106], but the analysed scenarios are not applicable to our case. In
particular, we are interested in an online, fast response to traffic burst with lots of flow
modifications each time a link is turned on. The literature usually assumes that flow
modification are spread in time.

Although switching off underused links may be effective from energy efficiency per-
spective, sudden bursts in traffic may lead to congestion, hence requiring links to be
made available. Performance evaluation using discrete-event simulation and UDP-like
traffic has shown that the approach successfully reacts to traffic bursts without incurring
considerable packet loss. It is assumed, however, that the SDN controller gathers the in-
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formation about link utilisation from switches every second and that a decision to power
a given link back on may be taken and enforced quickly.
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Figure 4.19: Interfaces of the simulator and the testbed showing a data flow avoiding the
shortest path

We performed a simple test and measured the time needed for a controller to decide
whether a link should be switched on. A small network topology was considered, as
depicted in Figure 4.19. The Figure also shows the ONOS graphical interface and a data
flow (green lines). The network starts with a minimal number of links turned on, forming
a spanning tree, and with a TCP flow that nearly exceeds the utilisation threshold, above
which the controller decides to turn on more links to handle congestion. A second flow is
then injected, thus exceeding the threshold and forcing the controller to switch links on;
we measure the time from flow injection to a switch-on decision. In the simulation, the
decision takes on average 1.075 seconds, with most of the time spent gathering information
on link utilisation. In the testbed, the time is on average 20% higher than in simulation.

We notice that the difference in results between simulation and real testbeds are
generally due to simulations assuming zero delay at multiple parts of the processing
pipeline and the manner network events are handled. While a single delay simplification
would have marginal impact on the results, multiple delays along the packet processing
pipeline can account for up to 30% difference in the time to react to changes. Examples of
delay simplifications during discrete-event simulations include: instantaneous insertion of
forwarding rules into the data path, immediate update of routing tables, fast propagation
of flow counters from the simulated hardware ports to the software of the SDN switch, and
instantaneous processing of IP UDP/TCP packets. Generally, the only delay properly
handled by a simulator is packet queueing time.

Existing work has already shown that updating the data path forwarding rules is
slow in current commercial SDN switches [77]. Google employees report[78] that their
SDN-based WAN had an outage due to this issue on propagation of forwarding rules.
Improvements can be made in the simulation software to account for some delay, and in
the hardware design itself to reduce the time to propagate rules.

Other issues that we investigated concern the stability of the algorithms and the im-
pact of traffic re-routing on TCP flows. Unlike traditional networks where changes in link
availability are sporadic, under energy efficient traffic engineering, frequent changes may
be the rule. Re-routing TCP flows, however, may lead to serious performance degradation
due to segments arriving out of order, which in turn result in multiple duplicate ACKs
and hence triggering the TCP congestion algorithms at source. Even though the algo-
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rithms in the simulator mimic the behaviour of their corresponding theoretical models,
they differ from the actual network software implementations provided by certain oper-
ating systems. In our in-depth analysis, which we present in the chapter 6 of this thesis,
we observed that the Linux kernel, for instance, includes several non-standard optimisa-
tions [107]. While simulations highlighted that re-routing TCP flows severely impacts the
throughput of the transported TCP flows, empirical evaluation on the testbed demon-
strated almost no impact under the same conditions. We believe that existing work that
wraps real network software stack into simulators8 may help minimise this issue.

4.5 Conclusion

Solutions for improving the energy efficiency of wired computer networks propose to
turn the links off during periods of low network utilization. This chapter follows this
trend and proposes a reactive Software-Defined Network (SDN)-based framework which
dynamically monitors the network status and turns the links on or off to provide the
capacity needed for routing the network flows. Compared to the related work in this
field, we focus on an online solution capable to instantly react to unpredictable network
events and keep the network out of congestion while maintaining a low number of links
active, thus reducing the energy consumption of the network.

To maintain a low computational overhead, our algorithm relies on an innovative idea
which maintains two different views of the network topology in parallel. This allows to
improve the quality of the results, especially for finding the correct links to ignite, field
which is mostly overlooked by the research community. Moreover, it allows to reduce the
impact of historical decisions on the execution of the turn-off algorithm.

We implemented our solution using state of art dynamic shortest path algorithms to
further increase the execution speed. Moreover, the fact of entirely relying on shortest
path computations, together with the use of the SPRING source routing protocol, allows
to keep the control traffic overhead at a minimum.

We evaluate the proposed algorithms using real backbone network topologies with
real traffic matrices and conclude that good results are obtained at low traffic load both
in number of turned-off links and in its ability to avoid network congestion. We also
implemented a proof of concept on a testbed using the ONOS SDN controller in order to
evaluate the framework on real hardware.

This extensive validation allowed to detect that there is room for improving our solu-
tion at high load, leading to the work which we’ll present in the next chapter. Moreover,
the validation on the testbed revealed some instabilities due to the bad inter-operation
between STREETE and the TCP congestion control, leading to the analysis performed
in the chapter 6 of this thesis.

8http://www.wand.net.nz/~stj2/nsc
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CHAPTER 4. CONSUME LESS: THE STREETE FRAMEWORK FOR REDUCING
THE NETWORK OVER-PROVISIONING
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Chapter 5

Consume Better: traffic engineering for

optimizing network usage

In the previous chapter, we presented a framework for reducing the energy consumption of
IPoWDM networks by turning links on and off depending on the network load. However,
despite the energy saving potential and small footprint of the presented solution, the
results highlighted a potential shortcoming: a lot of resources can remain underutilized
due to the minimum hop shortest path routing. In this chapter, we intend to address this
weakness by including a load balancing technique in the STREETE framework to enable
better utilization of the active links.

We start the chapter with a description of our first attempt to design such a load bal-
ancing technique and justify the reason why we did not explore this direction further. In
the second part of the chapter, we present another, much more elegant and efficient, at-
tempt to design and integrate into STREETE an Software-Defined Network (SDN) based
online traffic engineering solution based on a state-of-art approximate multi-commodity
flow algorithm to keep the computational complexity as small as possible. This solution
also leverages the power of SPRING source routing to reduce the complexity and cost of
centralized management.

5.1 CF: Searching for the perfect cost function

5.1.1 General overview

Our first attempt to avoid the shortcomings of the minimum hop shortest path routing
still relies on the Dijkstra algorithm, but with a cost of traversing links that depends
on their utilization. Instead of always routing flows via the smallest number of hops,
we select the least utilized route by using a carefully crafted cost function which makes
the cost of traversing a link dependent on its utilization. To describe the change more
formally, we revisit the cost function l : E Ñ R

` which we introduced in chapter 3. Until
now, we implicitly assumed that l is a constant. In this section, we force l “ fpupeqq,
with f : r0,1s Ñ R

`.
An example of such functions is presented in Fig 5.1. For example, a link utilized at

10% of its capacity will have a cost of 1.88, while a utilization of 80% will increase the
cost of the link to 3.27. The intuition may tell us that routing flows in the network over
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Figure 5.1: Example of link cost function

shortest paths with this cost function will naturally diverge the traffic from the highly
utilized links by choosing longer paths regarding hop counts, but a lesser cost.

The computational complexity of such a solution may be quite significant. A trivial
algorithm will compute the shortest path for each origin-destination pair, resulting in |V |2

shortest path computations. To reduce the complexity, we leverage a particularity of the
sizes of network flows. More precisely, different authors [108] [109] [110] analyzed real
traffic traces and concluded that most network traffic is transported by a low number of
elephant network flows. This result was also confirmed in the case of aggregated origin-
destination demands [111]. Our solution starts by breaking the demands from the traffic
matrix into two groups. The first one contains the requirements of mice flows, while
the second one the demands of elephant flows. For this purpose, we use a classification
algorithm designed for heavy-tailed distributions [112].

The algorithm will route all the elephant demands one by one using a dedicated
shortest path computation per demand. However, to keep a low computational overhead,
the mice demands will be routed per-source: all the demands from the same source will
be routed using our custom modified shortest path algorithm which greedily adapts the
costs of links at the same time as computing the shortest path.

5.1.2 Algorithms

The only non-classical algorithm used by our solution is a modified Dijkstra created for
routing the mice flows. It is a greedy algorithm which computes a tree for routing the
flows originating from a given source node vroot P V while dynamically updating the link
costs in conformance with the cost provided by the function lpeq. In particular, during
the execution of the algorithm, the costs lpeq are not static, they change as consequence of
previous routing decisions and influence the selection of network paths for the subsequent
flows. Nevertheless, it remains a greedy algorithm: at each iteration, the previous choices
are never re-evaluated and only influence the subsequent ones.
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Algorithm 6 Constructs the tree T which gives the routes for the demands originating
from the root node vroot towards all other nodes in the network while greedily respecting
the link costs defined by the function lpeq

1: function RouteInTree(T pV,ET q, vroot P V, dvroot,˚)
2: for all v P V do

3: distancervs Ð 8
4: parentrvs Ð undefined

5: end for

6: treatedList Ð rs Ź Empty list of nodes

7: visitedList Ð rvroots Ź List of nodes containing one element (vroot)

8: distancervroots Ð 0

9: while visitedList.notEmpty() do

10: a Ð visitedListr0s
11: lowestDist Ð 8
12: for all v P visitedListr1 :s do Ź all elements in the list except the first one

13: distancervs Ð 8
14: for all u P V s.t. uv P EG and u P treatedList do

15: if distancervs ą distancerus ` lpuvq then

16: distancervs Ð distancerus ` lpuvq
17: parentrvs Ð u

18: end if

19: end for

20: if lowestDist ą distancervs then

21: lowestDist Ð distancervs
22: a Ð v

23: end if

24: end for

25:

26: visitedList.delete(a)
27: treatedList.append(a)
28: if a ‰ vroot then

29: ET Ð ET Y tpparentras,aqu
30: end if

31:

32: v Ð a

33: while v ‰ vroot do

34: fpparentrvs,vq Ð fpparentrvs,vq ` dvroot,v
35: v Ð parentrvs
36: end while

37: for v P treatedListr1 :s do Ź all elements in the list except the first one (vroot)

38: distancervs Ð distancerparentrvss ` lppparentrvs,vqq
39: end for

40:

41: for all w P V s.t. aw P EG and w R treatedList Y visitedList do

42: visitedList.append(w) Ź non-visited neighbors of a

43: parentrws Ð a

44: end for

45: end while

46: end function
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Figure 5.2: 1+3¨cubic_bezier(random parameters)
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The algorithm proposed by us (Alg. 6) acts similarly to Dijkstra’s. At each step, it
selects the node a P V that is the closest to vroot under the length function l and was
not yet connected to the routing tree T . This operation is performed at lines 10-24.
After that, the selected node is marked as treated and is connected to the tree being
constructed (lines 26 - 30).

At lines 32-36, the demand dvroot,a is placed into the network using the unique path
from the root node vroot to a in this tree T . This action will probably change the cost of
passing through the corresponding edges. As a consequence, the distance of nodes from
the root vroot may also change. At lines 36-39, the distances are updated to reflect the
new costs of links.

Finally, the last for loop ensures that the neighbor nodes of a that were not yet
encountered by the algorithm will be considered in the next iterations of the outer while
loop.

5.1.3 Evaluation methodology and first results

Evaluation parameters

In the previous chapter, we highlighted that STREETE without load balancing is capable
of delivering good results when the utilization of the network is inferior or equal to the
utilization achieved by the classical shortest path routing. The bad performance starts
to be noticeable at higher utilization. That is why we focus our evaluation with scenarios
using high traffic load.

Similarly to the previous chapter, we evaluate the time the algorithm can keep the
all-on network out of congestion. The traffic demands are additively increased at each
step until the network becomes congested. We also analyze the utilization of the most
loaded link. This metric is directly related to the capacity of the algorithm to keep the
system out of congestion if the load increases. The problem of minimizing the utilization
of the most loaded link is known under the name of “minimum bottleneck utilization
routing problem” and is equivalent to the maximum concurrent flow problem [88].

A critical part of the proposed algorithm is in selecting the correct link length function.
Before investigating this problem further, we decided to test the viability of the proposed
solution using a large number of randomly generated cost functions. We automatically
generated cost functions using the cubic bezier parametric curve with random parameters.
Figure 5.2 illustrates multiple examples of such functions. We tested the algorithm with
each one and selected the best routing, i.e. that results in the smallest maximum link
utilization.

CPLEX model used as baseline

The optimal baseline was computed using the following linear program, which corresponds
to the standard node-arc formulation of the “minimum bottleneck utilization routing
problem”.
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Considering the variables fe “
ř

pi,jqPV 2:di,ją0
f i,j
e , the model objective is to minimize

the utilization of the most loaded link:
Minimize: maxp fe

cpeq
q

Subject to the flow conservation and edge capacity constraints:

ÿ

ePw´
v

f i,j
e ´

ÿ

ePw`
v

f i,j
e “

$

’

&

’

%

´di,j, if v “ i

di,j, if v “ j

0, otherwise

@v P V, @pi,jq P V 2 : di,j ą 0

(5.1)

fe ď ce @e P E (5.2)
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Figure 5.3: Utilization of the most loaded link under continuous growth of network traffic.
x axes are normalized to the moment of congestion with classical shortest path routing.
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The results are shown in Fig. 5.3. We slightly improved the distribution of the load
on the network and kept it out of congestion for up to 3 times longer than with shortest
path routing. However, the quality of the result is volatile: the maximum link load varies
a lot. Our tests showed that even tiny variation in the shape of the cost function could
lead to extreme changes in the quality of the final solution.

Moreover, the additive nature of the cost of network paths does not suit the problem.
An unfavorable case that frequently occurs in practice is depicted in Fig. 5.4. Two paths
are possible between the node a and c: i)pad,dcq; and ii) pab,bcq. The first path contains
two links with a utilization of 50%. The second path passes through two links, with
a usage of 90% and 5%. At the same time, due to the additive nature of the lengths
of the path, both paths have the same length of 4 and are considered equally good for
routing the flow ac. This behavior is not desirable in a load balancing technique. The
first path should probably be preferred to avoid increasing the utilization of the link ab

even further.

a

b

d

cu
“

90%
l “

3.5 u
“

5%

l “
0.
5

u
“

50%
l “

2u
“

50
%

l “
2

Figure 5.4: Two paths of equal cost between the node a and c

Our preliminary tests showed particularly bad results in the context of the heteroge-
neous links: the flows were not discouraged from passing through low speed links, leading
to their congestion very fast.

We believe that there may exist techniques to improve the stability of the presented
approach, but we abandoned this direction in favor of the solution proposed in the next
section.

5.2 LB: maximum concurrent flow for load balancing

with SDN

In this section, we present our second attempt to include a load balancing technique
into STREETE. Similarly to the solution presented in the previous section, the central
optimization phase of the current solution relies on assigning costs to network links.
During the execution of the algorithm, the cost of each link increase when demand is
routed through the link. Moreover, the algorithm also uses shortest path computations
and relies on these costs to prioritize the paths passing through the less loaded links.
However, there is a huge difference between the two approaches. The reason why the
forthcoming algorithms obtain much better results is in the fact of repeatedly routing
tiny fractions of the traffic demands into the network. Moreover, at each iteration, the
costs of the links increase by a minimal factor. For example, thanks to the very slow
variations of costs of the links, the unfavorable case presented in Fig. 5.4 will be avoided.
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As a consequence of iteratively routing small fractions of demands at each iteration
of the algorithm, the integral demands will be split into multiple paths. The originality
of our contribution consists in proposing a way to efficiently achieve the multipath for-
warding by combining centralized and distributed optimization. This way we also reduce
the control traffic overhead, because the SDN controller does not have to orchestrate the
data-planes of SDN switches explicitly. The SDN controller transmits only a set of con-
straints to each switch. These constraints are used to re-compute the network paths and
update the forwarding tables locally. We rely on the source routing protocol SPRING
to be able to atomically change the paths of the flows by only updating the forwarding
database of ingress network devices.

The solution that we propose combines i) the advantage of making global routing
decision in the SDN controller; with ii) the offloading of some computations and the
multipath forwarding rule construction to the SDN switches.

5.2.1 General overview

In this section, we give a general overview of our solution without emphasis on details.
The algorithms will be presented in the next section.

The SDN controller performs the first step of our solution. It relies on Karakostas’[5]
work on solving the approximate maximum concurrent flow problem via the primal/dual
method. It constructs a solution to the dual problem, i.e. the length(cost) of the edges,
by making slow variations in the values of the variables of the primal i.e. the amount of
flow per path. During the execution of this algorithm, the centralized controller keeps
track of the total flow of each ingress node. In particular, for each source node, the
controller computes the amount of total flow passing through the links of the network.
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Figure 5.5: The total flow in the network (5.5a), and the decomposition of this flow per
source node

Fig. 5.5 shows an example of output computed by this algorithm in a small network
with hypothetical all-to-all communications. In particular, we are interested in the fol-
lowing output: i) the best possible routing of the flow in the network which minimize
the utilization of the most loaded link (Fig.5.5a); ii) the decomposition of this multi-
commodity flow per source node (Fig. 5.5b - 5.5e).
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The second step of our solution corresponds to sending the output from the previous
algorithm to the corresponding SDN switches. For example, it sends the following list to
the node a: ppab, 1.43q, pcd, 19.03q, pad, 37.00q, pac, 20.85qq. In particular, SDN controller
informs each SDN switch of how the data it originates must be transmitted through the
network and provides a way to achieve a global optimization of the network traffic. On
the other hand, the data transmitted to the SDN switches does not contain any explicit
information about the routes to be taken by each origin-destination flow. The communi-
cation overhead decreases, but the ingress SDN switches must now locally compute the
forwarding paths in a way to respect the constraints given by the centralized controller.
For example, the switch a will try to locally route the traffic to match the flow from
Fig.5.5b.

The last step of our solution is to locally compute the forwarding rules on SDN
switches while matching the flow transmitted by the SDN controller. We insist on the
fact that the flow sent by the SDN controller is, by construction, a valid flow, but is
not necessarily a minimum-cost one. As a consequence, it may contain cycles which we
would like to reduce to simplify the task of building the forwarding rules. An example
of cycle is shown in Fig. 5.5d: a Ñ b Ñ a. The SDN switch will start with applying the
cycle-canceling algorithm[113] on the received flow. This operation has the advantage of
outputting a Directed Acyclic Graph (DAG). The SDN switch can now easily compute the
forwarding paths in the network by leveraging the properties of the DAGs. In particular,
the fact that it can be topologically sorted. Moreover, the switch has the visibility into
the composition of the flow at a granularity which cannot be transmitted to the SDN
controller. It can leverage this knowledge to split the origin-destination flows into sub-
flows and send each sub-flow over a separate path to match the constraints imposed by
the controller correctly.

5.2.2 Step 1: maximum concurrent flow computed by the SDN
controller

The core of the centralized optimization part of our solution relies on the algorithm by
Karakostas[5] for computing an approximate solution to the maximum concurrent flow
problem.

Notations

Maximize λ under the constraints: Minimize
ř

ePE
lpeqcpeq under the constraints:

ÿ

PPPi,j

fpP q “ λ ¨ di,j @pi,jq P V 2
: di,j ą 0

ÿ

PPP:ePP

fpP q ď cpeq @e P E

fpP q ě 0 @P P P

(a) Primal

ÿ

ePP

lpeq ě lpSPi,jq @pi,jq P V 2
: di,j ą 0

@P P Pi,j
ÿ

pi,jqPV 2:di,ją0

lpSPi,jqdi,j ě 1

lpeq ě 0 e P E

(b) Dual

Figure 5.6: The primal and dual of the maximum concurrent flow problem in a path-flow
formulation
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For convenience, we summarize the notations. Fig. 5.6 shows the edge-path formula-
tion of the maximum concurrent flow problem that was introduced in a previous chapter.
We also recall that P is a path in the network, P represents the set of all the paths
and Pi,j is the set of all the paths starting at node i P V and finishing at node j P V .
Moreover, fpP q is the amount of flow passing through the path P , di,j is the demand
from node i to node j. The function l : E Ñ R

` and c : E Ñ R
` give, respectively,

the cost of passing through a link e P E and the capacity of this link. Finally SPi,j is
the shortest path among all the paths from i to j: implicitly assumed under the length
function l. To simplify the notations, let Dplq “

ř

ePE

lpeqcpeq be the value of the dual

objective function; Dpl˚q be the dual optimum; and define aplq “
ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j

to be the expression from the last constraint of the dual.

Algorithm

The Alg. 7 presents the algorithm as implemented and used by our solution. It closely
follows the original algorithm [5]. Nevertheless, the structure was reorganized for easier
implementation and possibility to compute the per-source flow. Moreover, we incorpo-
rated the details of some non-trivial building blocks used as primitives by the Karakostas.

The algorithm starts with the trivial valid solution f “ 0 for the primal LP and a
constant length function lpeq “ δ

cpeq
which represents an invalid solution for the dual LP.

After that, the algorithm proceeds in multiple phases to construct the optimum solution
for the dual LP. Each step corresponds to an iteration of the loop at line 4. δ is a very
small constant which is crucial to the proof of the algorithm and is specifically chosen for
this purpose. More details on this constant will be provided in the next section.

In each phase, for each source node src, the algorithm uses the shortest path tree
Tsrc rooted at this source which is computed by the Dijkstra’s algorithm. This allows to
simultaneously route the demands towards all the destinations (line 10 ). The details of
the RouteInTree procedure was provided in the previous chapter (section 4.2.3). The
algorithm then increases the length/cost of the links which have just been used expo-
nentially to the amount of data which transited through the link (line 17). From an LP
perspective, this action corresponds to adjusting those variables of the dual which violate
the most its constraints. This is done while keeping a relationship between the variables
of the primal and those of the dual.

A more intuitive interpretation can also be given: the algorithm repeatedly routes the
demands over the least loaded links and increases the cost of these links exponentially to
the added load. This way, the most loaded links will become more costly and have less
probability to be used in the next steps of the algorithm.

By construction, the computed flow respects the flow conservation constraints and
non-negativity constraints but may violate the link capacity constraints. At the end, the
flow must be scaled down to obtain the minimum utilization routing used in the next
steps of our solution.

Proof of the algorithm

This section unifies the proofs from the four works [88][114][115][5], as none of them
provides a unified proof with all the necessary details.
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Algorithm 7 Approximate maximum fractional concurrent flow

1: procedure fractionalMCFP(G)
2: initialize lpeq Ð δ{cpeq,@e
3: Dplq Ð mδ

4: while Dplq ă 1 do

5: for all vsrc P V do

6: Initialize d
1

vsrc,vdst
Ð dvsrc,vdst ,@vdst P V

7: moreTraffic Ð Dvdst s.t. d
1

vsrc,vdst
ą 0

8: while Dplq ă 1 and moreTraffic “ true do

9: Tsrc Ð Dijkstra(vsrc)
10: fp˚,˚q Ð RouteInTree(Tsrc, vsrc, d

1

vsrc,˚)
11: σ Ðmax(1, maxuvPET :fpu,vqPfp˚,˚q

pfpu,vq{cpuvqqq
12: for all fpu,vq P fp˚,˚q do

13: fpu,vq Ð fpu,vq{σ
14: fvsrc

pu,vq Ð fvsrc
pu,vq ` fpu,vq

15: d
1

pu,vq Ð d
1

pu,vq ´ fpu,vq

16: Dplq Ð Dplq ` lpuvq ˚ ǫ
fpu,vq

cpuvq cpuvq

17: lpuvq Ð lpuvq ` lpuvq ˚ ǫ
fpu,vq

cpuvq q

18: if d
1

pu,vq ą 0 then

19: moreTrafficÐ true

20: end if

21: end for

22: end while

23: end for

24: end while

25: for all v P V do

26: fv
pu,vq Ð fv

pu,vq{log1`ǫ
1`ǫ
δ

27: end for

28: end procedure

The proof that the algorithm efficiently computes a solution to the maximum concur-
rent flow with a precision ǫ is done in three steps:

• provide an upper bound for the dual optimum Dpl˚q at the end of the algorithm.

• provide a lower bound for the primal optimum λ˚ at the end of the algorithm.

• show that the dual to primal ratio Dpl˚q
λ˚ ď 1 ` ǫ (in an optimal solution, the ratio

Dpl˚q
λ˚ “ 1. Moreover, by the weak duality property, Dplq ě λ for any Dplq and λ.

This way, we prove that the algorithm computes an ǫ-approximation of the optimal
solution.)

i) To provide an upper bound on the resulted dual solution, we assume that Dpl˚q ě 1.
If Dpl˚q ă 1, it is possible to scale down all the demands di,j to ensure that Dpl˚q ě 1.
In fact, having Dpl˚q ă 1, corresponds to the case when the network capacity is not
enough to route all the demands. A possible scaling procedure will consist in routing the
demands into the network by ignoring the link capacity constraints. This will allow to
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detect the maximum violation of a link capacity: r “ maxp fuv
cpuvq

|uv P Eq. Scaling all the

flows down by r will ensure that Dpl˚q ě 1.
Let li be the length function l at the end of phase i (i.e., of the iteration i of the

loop at line 4). The operation at line 16 increases Dplq by at most ǫ ¨ apliq during the
phase i. In fact, during the iterations of the outer loop, the increment added by each
execution of the line 16 ( ǫ ¨ lpuvq ¨ fpu,vq) gradually computes the same sum as ǫ ¨ apliq
(i.e. ǫ

ř

pi,jqPV 2:di,ją0

lpSPi,jqdi,j), but with lower link lengths. Considering that the lengths

monotonically increase at line 17, at the end of the phase i, apliq will be bigger than the
same sum computed with lower link lengths.

As a result, at the end of each phase i,

Dpliq ď Dpli´1q ` ǫ ¨ apliq

Consider the relation Dplq
aplq

ě Dpl˚q which was proven true for any length function l in

the chapter 3 ( lemma 3.12). It allows us to substitute apliq in the previous equation and

obtain Dpliq ď Dpli´1q ` ǫ
Dpliq
Dpl˚q

. By re-organizing the therms, we get:

Dpliq ď
Dpli´1q

1 ´ ǫ{Dpl˚q

The previous recursive relation, together with the fact that Dpl0q Ð mδ at line 3
implies

Dpliq ď
mδ

p1 ´ ǫ{Dpl˚qqi

“
mδ

1 ´ ǫ{Dpl˚q
p1 `

ǫ

Dpl˚q ´ ǫ
qi´1

ď
mδ

1 ´ ǫ{Dpl˚q
e

ǫ¨pi´1q

Dpl˚q´ǫ

Under the assumption that Dpl˚q ě 1:

Dpliq ď
mδ

1 ´ ǫ
e

ǫ¨pi´1q

p1´ǫq¨Dpl˚q

Taking into consideration that the algorithm finishes at the first iteration t in which

Dplq ě 1, we obtain mδ
1´ǫ

e
ǫ¨pt´1q

p1´ǫq¨Dpl˚q ě 1. As a result, at the end of the algorithm:

Dpl˚q ď
ǫ ¨ pt ´ 1q

p1 ´ ǫqln1´ǫ
mδ

(5.3)

ii) To provide a lower bound on the value of the primal solution λ˚, we observe that
each phase of the algorithm (except the last one) routes exactly dsrc,dst units of flow from
each source node src to each destination node dst. As a result, if the algorithm finishes
during the iteration t of the main loop, the algorithm has routed at least pt ´ 1q ¨ dsrc,dst
units of each flow.

Another observation is that, at the end of any phase i except the last one, the length
lipeq of each edge e is shorter than 1{cpeq (otherwise Dplq “

ř

ePE

lpeqcpeq ě 1 and terminates
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the algorithm). Furthermore, this property is also maintained during the last phase by
the condition Dplq ă 1 in the loop 8. As a result, when the algorithm ends, this property
is violated at most once per edge by the line 17. The length of any edge e at the end of
the algorithm is thus at most lpeq ă p1` ǫq{cpeq. Knowing that the lengths are initialized
to δ{cpeq at the start of the algorithm (line 2), each edge finishes with a length which is

at most p1`ǫq{cpeq
δ{cpeq

“ 1`ǫ
δ

times its initial length.

Moreover, the operation at line 13 ensures that each cpeq units of flow routed through
an edge e increases its length by at least 1 ` ǫ. As a result, the capacity of any edge is
violated by at most log1`ǫ

1`ǫ
δ

times its capacity.
Finally, all these observations imply that the algorithm routes at least t ´ 1 units of

each commodity, while violating the capacity of any edge by at most log1`ǫ
1`ǫ
δ

times its
capacity. Scaling the flow down by log1`ǫ

1`ǫ
δ

gives us a feasible flow for the primal LP.
As a result, at the end of the algorithm, a lower bound for λ˚ is given by:

λ˚ ě
t ´ 1

log1`ǫ
1`ǫ
δ

(5.4)

iii) From equations 5.3 and 5.4, we obtain:

Dplq˚

λ˚
ď

ǫpt´1q

p1´ǫqln 1´ǫ
mδ

t´1

log1`ǫ
1`ǫ
δ

“
ǫ ¨ log1`ǫ

1`ǫ
δ

p1 ´ ǫqln1´ǫ
mδ

“
1

1 ´ ǫ
¨

ǫ

lnp1 ` ǫq
¨
ln1`ǫ

δ

ln1´ǫ
mδ

ď

ď
1

1 ´ ǫ
¨

ǫ

ǫ ´ ǫ2{2
¨
ln1`ǫ

δ

ln1´ǫ
mδ

ď
1

p1 ´ ǫq2
¨
ln1`ǫ

δ

ln1´ǫ
mδ

(5.5)

By setting

δ “
1

p1 ` ǫq
1´ǫ
ǫ

¨ p
1 ´ ǫ

m
q
1

ǫ

the term
ln 1`ǫ

δ

ln 1´ǫ
mδ

becomes equal to 1

1´ǫ
. and Dpl˚q

λ˚ becomes smaller than p1 ´ ǫq´3.

It is possible to pick ǫ in a way such that the ratio is less than 1 ` w for any w ą 0.
As a result, the presented algorithm computes an 1 ` ǫ approximation of the maximum
concurrent flow problem.

Discussions on choosing the precision

The asymptotic bound of the complexity proven by Karakostas [5] is Õpǫ´2|E|2q, where
the notation Õ hides the logarithmic factor logp|E|qlogp|V |q. In practice, the algorithm
is very dependent on the chosen precision ǫ for more than one reason.

Evidently, ǫ defines the execution time. However, the quality of the solutions is much
more affected than the speed. For example, setting a precision of ǫ “ 0.3 may be tempting,
as the algorithm will provide a result almost ten times faster compared to a precision
ǫ “ 0.1. However, the obtained dual to primal ratio Dpl˚q

λ˚ “ p1´03q´3 “ 2.91545 resulted
in almost useless outputs during our preliminary tests.

Another, less obvious, dependence on ǫ is hidden in the initialization of the algorithm
at line 2. δ is a very small constant which depends on ǫ and the number of links. Setting
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the precision too low, like 0.01, not only drastically increases the execution time, but also
induces numerical issues due to the limited precision of floating point numbers.

To avoid these two issues, we have empirically chosen the precision to be ǫ “ 0.1, which
provides a dual to primal ratio of 1.37174. Even in this case, we had to use the “long
double” type for our variables to avoid numerical issues on the biggest of our evaluated
networks: Generated200.

5.2.3 Step 2: transmitting the constraints to the SDN switches

In this section, we discuss the communication overhead of the proposed solution. After
execution of the centralized optimization phase, the SDN controller sends separately
to each switch the flow he must achieve. At most, the control traffic overhead grows
asymptotically with the number of links in the network: Op|E|q. However, in practice,
only a fraction of the links will be used.

a

b

d

c
1.43

19.03
37

.0
0

20.85

a

Figure 5.7: Flow originating from the node a

Fig. 5.7 retakes the same example that was presented in the previous section (5.2.1)
and illustrates the flow originating from the node a. In this case, the information transmit-
ted by the network controller to the node a will consist of the list ppab, 1.43q, pcd, 19.03q,
pad, 37.00q, pac, 20.85qq.

We evaluate the control traffic overhead in the Generated200 network. Even if we
assume the worst case scenario when each of the nodes uses all the links, the total
network traffic overhead is Op|V | ¨ |E|q. We also consider an efficient encoding of data
when transferring through the network, were only 32bytes are used to uniquely identify a
link and represent the amount of flow passing through it. In this case, the SDN controller
will have to send into the network a total of 200 ˚ 1148 ˚ 32bytes » 8Mbytes of control
traffic. We consider that this is a reasonable small control traffic overhead for a network
with 200 nodes.

In practice, nodes do not use all the links for forwarding. For example, in 5.7, the
nodes use less than half of network links. The communication overhead will be smaller
than the estimated quantity.

5.2.4 Step 3: computing paths by SDN switches

The goal of this step is to compute the explicit paths used for data forwarding. The
information transmitted by the SDN controller gives a good indication of the routes
which must be preferred by the SDN switch but does not explicitly indicate these routes.
An additional computation must be done to build the forwarding paths and update the
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forwarding database of the network device. For example, the node a from Fig. 5.7 will
construct the following routing:

• The demand from a to b will be integrally sent over the path pabq

• The demand from a to c will be integrally sent over the path pacq

• The demand from a to d will be split over two paths:

– 66% ( 37

37`19.03
) over the path padq

– 34% ( 19.03
37`19.03

) over the path pac, cdq

This section presents the algorithms proposed for this purpose. These algorithms rely
on two hypothesis: i) use of a source routing forwarding protocol, and ii) the origin-
destination demands have a high aggregation level.

The first assumption is respected by the use of the SPRING protocol. It enables the
ingress nodes to locally change the network routes without having to update the for-
warding tables of midpoint devices. The second is true in backbone networks, making
it is possible to split the demands at a TCP/UDP flow granularity: out of thousands of
TCP/UDP connections which make the aggregated origin-destination flows, some connec-
tions will be forwarded over one path, while the others will take another path. Without a
large aggregation of flows, the efficiency of the proposed solution may decrease, because
it will be difficult to split the demands into multiple paths.

Transform the flow into a topologically sorted DAG

The per-source flow computed at the SDN controller is not necessarily a minimum-cost
flow. When the ingress node receives the flow from the SDN controller, it will start by
deleting the cycles from the flow graph of the source node src (Gsrc) to obtain a minimum-
cost flow. The corresponding algorithm is trivial: it starts by transforming the flow in
the network topology graph into the corresponding residual flow. Afterward, it executes
the classical cycle canceling algorithm [113]. As the resulting directed graph does not
have any cycles, we topologically sort this DAG using the unmodified, classical, sorting
algorithm [116].

At this stage, the SDN switch has all the pre-requisites needed to quickly compute
the forwarding paths for the network flows and assign the traffic to each route using the
procedure that we present in the next section.

Computing the routes for flows

To define the explicit paths in the network, we propose a procedure that considers that
the DAG has a topological order.

For each node v P V , a data structure is used to keep track of the explicit paths
from the root vroot towards this node. This data structure is a set of pairs, defined as
Rvroot,v :“ tpP1, r1q, pP2,r2q,...qu. Each pair represents a path Pi and the associated ratio
0 ď ri ď 1, which corresponds to the ratio of demand dvroot,v which must be sent over the
path Pi. The sum of all ratios is

ř

i

ri “ 1. Alg. 8 describes the proposed solution.
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Algorithm 8 Compute the explicit routes for the flow from vroot towards all nodes ˚ P V

1: procedure computeRoutesInDAG(DpV,EDq, vroot P V, dvroot,˚, sortedV )
2: initialize ratiouv Ð 0,@uv P ED

3: for all v P V do

4: totalInTraf Ð 0

5: for all pu,vq P ED do

6: totalInTraf Ð totalInTraf ` fuv
7: end for

8: for all pu,vq P ED do

9: ratiouv Ð fuv{totalInTraf
10: end for

11: end for

12: Rvroot,vroot Ð ppq,1q
13: for all v P sortedV r1 :s do

14: Rvroot,v Ð H
15: for all pu,vq P ED do

16: X Ð tpR.P ` uv,R.r ¨ ratiouvq|@R P Rvroot,uu
17: Rvroot,v Ð Rvroot,v Y X

18: end for

19: end for

20: end procedure

Before constructing the explicit paths, we do a preliminary computation: for each
node v P V , we compute the fraction of flow entering the node through each of its
inbound links (2 - 11).

Afterward, the DAG is traversed following the topological order of nodes, which was
computed in the previous section and stored in the list sortedV . Thanks to this order,
when a node v is encountered, the paths used to reach its parents are already computed.
At this moment, the set of paths allowing to reach v can be computed as the union of all
the paths towards the parent nodes, extended by the corresponding inbound links from
the parent (lines 16-17). The split ratio of flows over this path is the product of the
split ratio to reach the parent multiplied by the ratio of inbound flow on the link. It is a
number between 0 and 1. By construction, the computed split ration per path represents
the fraction of the demand dvroot,v which must be sent over this path.

Once the paths and the corresponding ratios computed, the problem of assigning the
sub-flows of the origin-destination demand dvroot,v into each of the computed paths cor-
responds to the “Generalized assignment problem”[117], which is NP-hard. Nevertheless,
under the hypothesis of a high aggregation level, we assume that the integer constraint on
the flows can be relaxed. As a result, the sub-flows of dvroot,v can be packed in these paths
using a simple heuristics and obtain a solution which does not deviate much from the
optimal fractional packing computed by the algorithm 8. An example of such heuristic
may be the “first fit decreasing” algorithm. Without a large aggregation of flows, the
efficiency of the proposed solution may decrease, because the efficiency of the “first fit
decreasing” can be limited. The description of this heuristic is out of the scope of this
work.
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Avoiding long routes

The previous procedure has the drawback that it can generate a lot of long routes for
transporting average ratios of the origin-destination flow. This applies in particular to
big networks. However, it is possible to put a limit on the split level to avoid routes
which are too long and provide little benefit. For this purpose, at line 16, whenever a
small split ratio is detected, we should not add a new path to the set of paths. Instead,
the corresponding fraction of demand dvroot,v should be redistributed over existing paths.
In big networks, we recommend to use this approximation and prune all the paths with
a small split ratio. Due to lack of time, we did not implement this optimization in the
programs used to generate the results from the next section.

5.2.5 Evaluation

The algorithms were implemented in C++ and evaluated using the same methodology
as presented in the previous chapter (section 4.3).

Maximum link utilization

Fig. 5.8 shows how well the algorithm keeps the network out of congestion and the
maximum recorded link utilization. Once again, the x axes represent the time normalized
to the moment just before a congestion in the all-on network. The y axes represent the
utilization of the most loaded link in the network. For example, in the Italian network,
our load balancing (LB) technique allowed to keep the network out of congestion 4 times
longer (x axes) than the shortest path routing. In the meantime, the maximum link
utilization was always close to the one provided by the LP solver (CPLEX). Our solution
closely follows the optimum solution on all the networks. It is even difficult to distinguish
between the result of our algorithms and the one provided by CPLEX. Our algorithm
becomes unable to keep up with the optimal solution when very close to congestion.
However, the deviation from the optimum is small.

Fig. 5.9 shows the state of network links in the Italian network just before congestion.
With LB, the network can route four times more traffic thanks to efficiently distributing
the load. The shortest path routing performs very poorly in this case. The node R19
(top middle of the figure) is the destination of a vast number of elephant flows. Most
of these flows pass through the same link. The figure on the right illustrates the Italian
network using the LB routing technique. LB efficiently distributed the load over the four
inbound links of the node R19. A small under-optimality can still be seen, as the two
links at the left of R19 are less utilized compared to the two ones on the right. This is
exactly the reason behind the sub-optimality which is visible in Fig. 5.8.

Fig. 5.10 provides additional insights on the load of all the links in the eight evaluated
networks. It separately shows the utilization of each network link. In fact, maximum
value on the y axes on Fig. 5.10 corresponds to the value shown on the previous Fig. 5.8.
The load is more uniformly distributed over the links. For example, in the case of the
CORONET network (Fig. 5.10g), SPF routing results in a couple of highly loaded links
and a lot of links with utilization close to zero. In the meantime, with LB, there are no
links with utilization close to zero.
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Figure 5.8: Utilization of the most loaded link under continuous growth of network traffic.
x axes are normalized to the moment of congestion with classical shortest path routing.
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Figure 5.9: Italian network with the highest traffic before congestion. At the left: shortest
path routing at t “ 1 on figure 5.8. At the right: LB with 4 times more traffic than the
shortest path routing (t “ 4 on figure 5.8).
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Figure 5.10: The utilization of each link in the evaluated networks
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Fig. 5.11 shows the heatmap and the link load in the NSFNet and Geant networks
with daily traffic, i.e. the real traffic matrices introduced in section 4.3.1. As previously,
the load is effectively and uniformly distributed over the links of the network. The results
on other networks do not provide any additional useful information.
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Figure 5.11: The heat-map and the link utilization in the NSFNet and Geant Networks
with the daily traffic

All these results and other can be obtained by repeating the simulations. Please follow
the instructions from the end of the first chapter of this thesis.

Computational time

Tab. 5.1 resumes the computational time taken by the algorithms. In the case of LB,
the numbers include both the time taken by the centralized optimization phase presented
in Section 5.2.2 and by the explicit computation of the forwarding paths presented in
section 5.2.4. The precision used for the Karakosta’s algorithm is ǫ “ 0.1.

For completeness, we also provide the computational time taken by our first attempt
to load balance (CF) presented in Section 5.1. We conclude that LB delivers better results
while being, in most cases, faster than CF. This is particularly the case on big networks
(Generated200, CORONET).

On small networks, CPLEX may seem to be an excellent alternative to the proposed
heuristics, because it provides a proven optimal solution and its computational time is
comparable to the heuristics. However, the output of the LP optimization is not a routing
which can be directly applied to the network. Additional post-treatment must be done to
build the routes for the flows. Alternatively, the linear programming (LP) model solved
by the CPLEX solver could be updated to generate a viable routing directly. However,
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Network CF LB CPLEX
NSFNet 225ms 166ms 458ms
Italian 383ms 546ms (1s)1126ms
Geant 829ms 248ms 948ms
USNET 544ms 737ms (2s)2539ms
ATT 823ms 794ms (2s)2830ms
Germany50 (2s)2385ms (2s)2024ms (8s)8333ms
CORONET (24s)24358ms (3s)3688ms p˚q-
Generated200 (8m)537820ms (1m)107526ms p˚q-
*CPLEX was not able to initialize the model

Table 5.1: Maximum computational time

this change will lead to a further increase of the computational time, making it less
appealing than LB.

Path length increase

Shifting the traffic out of the congestion zone comes at the cost of probably taking longer
routes and thus increasing the end-to-end delay of the network traffic. In this section, we
evaluate how much the path lengths increased during the evaluated scenarios compared to
the shortest path routing. For this purpose, we use the parameter path-stretch introduced
in the previous chapter.

Figure 5.12: path-stretch in each of the evaluated networks

Fig. 5.12 summarizes the results for all the network topologies. To construct the
boxplots we proceeded as follows: for an evaluated traffic matrix we recorded the path-
stretch of every origin-destination flow. That operation gave us NB :“ |V | ¨ p|V | ´ 1q
path-stretch values. The procedure was repeated for each evaluated traffic matrix. For
instance, if 12 traffic matrices are evaluated, the boxplot shows the distribution of all the
12 ¨ NB recorded values.
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The results show that only a few flows are routed over long routes. The path length
of each origin-destination flow rarely exceeds the double of the shortest path (SP) route.
The median, represented by the red line in the middle of the box-plots, is close to one.
This allows us to conclude that the majority of paths remain almost as short as with SP
routing.

5.3 Conclusion

In this chapter, we proposed two solutions for load balancing the network load. The first
one relies on a function that changes the cost of a link depending on its utilization. The
preliminary validation revealed that minimal variations in the shape of the cost function
could lead to a bad performance of the algorithm. In the search for a solution to this
problem, we proposed an alternative load balancing technique.

Our second attempt provides a complete solution which tries to keep a low overhead
of centralized management. For this purpose, the construction of the solution is split into
two parts. First, a centralized optimization phase uses a state-of-the-art approximate
maximum concurrent flow algorithm to find the near optimal distribution of the flow from
each source. Similarly to the first load balancing technique, the central optimization phase
of our second solution relies on assigning costs to network links. During the execution
of the algorithm, the cost of each link increase when demand is routed through the link.
Moreover, the algorithm also uses shortest path computations and relies on these costs
to prioritize the paths passing through the less loaded links. However, thanks to making
tiny steps during the execution of the algorithm, it is possible to achieve a testable near-
optimal solution.

Unfortunately, the algorithm delivers a solution which splits the traffic into multiple
paths. Our contribution is in providing a way to effectively apply the previously computed
routing into the network switches and change the paths of network flows. We avoid using
explicit routes and keep the communication overhead reasonable low even on the biggest
of the evaluated networks. This is achieved by deporting part of the computation to a
network device. The second part of our solutions consists in locally computing the explicit
paths for the network flows on ingress devices, which also allows updating the forwarding
database locally. This solution would not be possible without the use of a source routing
protocol for data forwarding. We propose to use SPRING for this purpose. It enables
the ingress nodes to locally change the network routes without having to update the
forwarding tables of midpoint devices.

The presented technique allows achieving a global, network-wise, traffic optimization.
It was evaluated against a linear programming model and was shown to compute a near-
optimal routing in all the evaluated networks. The utilization of the most loaded link
is always kept close to the value provided by the LP model. Moreover, the lengths of
network paths are kept close to the lengths with shortest path routing. At the same time,
the computational times do not surpass a couple of seconds in any of the real backbone
networks used for evaluation.
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Chapter 6

Consume less and better: evaluation

and impact on transported protocols

In the previous two chapters, we presented two methods to increase the energy efficiency
of backbone networks. The first one, which we called SegmenT Routing based Energy
Efficient Traffic Engineering (STREETE), acts by putting unused resources to sleep when-
ever the network is at low utilization. In the second, we proposed a means to achieve a
near-optimal distribution of the load in the network while keeping a low computational
and communication overhead. The latter solution can be used separately, to push the
limits of the network and avoid premature updates to higher data-rates that consume
more power. Furthermore, this load balancing technique can also be incorporated into
our STREETE framework to obtain a solution that acts both by minimizing the number
of active resources and by optimizing the traffic within these active resources.

We start this chapter by evaluating the combination of the previously proposed tech-
niques: STREETE combined with load balancing (LB). The proposed solution, which
we call STREETE-LB, can compete with linear programming models both regarding
turned-off links and in its ability to keep the network out of congestion.

Unfortunately, achieving such performance comes at the cost of frequent changes of
network paths. Not only the algorithm has to reroute the flows each time a link is turned
on or off, but even a small variation in network conditions may induce a reorganization
of the paths due to the inclusion of the load balancing technique. To estimate the impact
of such frequent route changes, we conduct a detailed evaluation on our network testbed.
In particular, we evaluate how the change in the network delay due to moving a flow
between two paths impacts the congestion control mechanism of TCP.

6.1 Consume less and better: STREETE-LB

In this section, we evaluate the combination of previously proposed techniques that we
call STREETE-LB: STREETE with load balancing technique LB.

The combination of the two algorithms is straightforward. The STREETE algorithm
(Alg. 2) presented in Chapter 4, (Section 4.2.3) remains unchanged. Only the logic
behind the steps which simulate the routing of the traffic into the network must be
modified. Unfortunately, this change is non-negligible because it drastically impacts the
computational complexity on the critical path of the STREETE framework.
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To reduce the influence of this computation, we use two different precisions for the
Karakosta’s algorithm. A low precision of ǫ “ 0.2 is used during each iteration of the
STREETE framework, i.e. when a link extinction/ignition is simulated. A higher pre-
cision, of ǫ “ 0.1 is used to compute the final routing, which will be sent to the SDN
switches. Performing less accurate computation during the iterations of STREETE allows
for drastically improving the computational time because the complexity of the algorithm
increases quadratically with the precision.

We use the same MILP model as in Chapter 4 (Sec. 4.3.2) for this evaluation.

6.1.1 Computational time

Taking into consideration that we introduced a complex computation into the critical
path of the STREETE framework, the first parameter evaluated during our evaluations
is the computational time. Tab. 6.1 provides this information for each of the analyzed
network topologies.

Network STREETE-LB CPLEX
NSFNet 216ms (1s)1827ms
Italian 496ms (2s)2075ms
Geant 104ms (3s)3491ms
USNET 637ms (33s)33716ms
ATT (2s)2009ms (21s)21488ms
Germany50 (14s)14478ms (2h˚)7203220ms
CORONET (15s)15384ms p˚˚q-
Generated200 (20m)1204510ms p˚˚q-
*CPLEX didn’t find the optimal solution in the maximum allocated time (2h)
**CPLEX wasn’t able to initialize the model

Table 6.1: Maximum computational time

In our opinion, STREETE-LB is not fast enough in the big, 200-node network. In the
worst case, it took a maximum of 20 minutes to compute a solution. Nevertheless, we
believe that the 15 seconds on the 75-node CORONET network topology are promising.
In fact, anticipating some conclusions detailed later, we affirm that very frequent rerout-
ings may be dangerous for the network stability. More details on this matter are given
in the second part of this chapter.

STREETE-LB is thus capable of computing a solution on any of the evaluated real
backbone networks in adequate time.

6.1.2 Performance at high network load

The biggest problem of the STREETE framework presented in Chapter 4 was the bad
performance under high network load. Fig. 6.1 shows the behavior of the STREETE-LB
mixed solution in this case. We do the same evaluation as previously where the network
load increases continuously until congestion is detected.

The mixed solution can avoid congestion for almost the same time as CPLEX. Some
notable exceptions can be seen in the cases of AT&T and USNET networks. We analyzed
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Figure 6.1: Maximum link utilization in the analyzed networks using the STREETE-LB
mixed solution

these scenarios in detail and concluded that it is due to the approximate nature of the
Karakosta’s algorithm and the low precision of 0.2 used by STREETE. Increasing the
precision of the algorithm leads to better results at the cost of longer computations. It is
a trade-off to be considered. It may be worth increasing the accuracy on small networks
if sub-second computational time is not needed.
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Figure 6.2: Influence of the precision ǫ on the number of active links and on the congestion
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For example, Fig. 6.2 illustrates the performance on the USNET network with a
precision of ǫ “ 0.1. The additional precision enables improving the quality of the
results at a drastic increase in the computational complexity. The maximum time taken
by STREETE-LB in this case was of approximately 18 seconds. For comparison, in the
previous section, we showed that STREETE-LB takes approximately 0.7s with a precision
ǫ “ 0.2.

From Fig. 6.1 and 6.2, it may look like STREETE-LB behaves much worse than
CPLEX in terms of active links. We observe links being switched on in bursts. For
example, the biggest such burst is seen on the Germany50 network at around t “ 3.5.
Analyzing this behavior revealed that it is due to the much more conservative nature
of STREETE compared to the CPLEX model used for validation. In particular, our
solution uses a double threshold (60% and 80%) to decide if it is worth turning links
off /on and to avoid link flapping 1.
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Figure 6.3: Influence of the thresholds α and β on the number of active links in the
Germany50 network

Fig. 6.3 shows that setting the two thresholds close to the link congestion makes
STREETE-LB behave similarly to CPLEX for a longer period. However, using a double
threshold allows to improve the stability of the framework and avoid frequent change in
the paths of network flows.

6.1.3 Performance with realistic traffic matrices

STREETE alone showed real energy savings when tested with realistic traffic matrices.
Nevertheless, we may expect to have better savings if the framework includes a load
balancing technique. Surprisingly for us, the evaluation did not confirm this intuition.

Fig. 6.4 shows the results in 3 representative cases. First, is represented the distri-
bution of load in the NSFNet network. In this case, STREETE-LB behaves better than
its shortest-path based equivalent (presented in chapter 4) because the overall network
load is initially high compared to other networks. In this case, load balancing techniques
came in handy and allowed to turn off more links. This is visible especially in the second
half of the day (between tm “ 6 and tm “ 12)

A second case is seen on the Geant network. STREETE-LB behaves worse than its
shortest path based equivalent. More links are kept active in the network. Nevertheless,

1frequent change of the state of links (off /on) due to small variations in network traffic
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Figure 6.4: The heat-map of network links with real traffic matrices

this is not necessarily a bad behavior. The additional links were ignited to reduce the
load on a couple of highly utilized links, which were close to congestion. The shortest
path routing was unable to handle this case and avoid network congestion efficiently.

The latest case, illustrated on the Italian network, shows a distinct advantage of
STREETE-LB. In this case, the algorithm was able to both slightly reduce the number
of active links and to keep the network at relatively low utilization.
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6.2 Impact of frequent route changes on TCP flows

Throughout this manuscript, we have presented our framework for increasing the energy
efficiency of IPoWDM backbone networks by employing frequent network re-optimizations.
The paths of network flows constantly change for this purpose. However, we completely
ignored that rerouting flows can have a severe impact on the transported protocols. In
particular, a drop in throughput can occur if TCP is the transport protocol.

During the validation of the STREETE framework on our network testbed (presented
in section 4.4), we observed uncontrolled oscillations of link states: on<->off. These
oscillations occurred in rare cases when: i) TCP was used, and ii) the delay of the
network paths differed in two or more orders of magnitude.

The reason of this oscillation was that TCP reduced its throughput when shifted to a
new route. STREETE quickly detected this reduction of network traffic as an opportunity
to switch some links off and save energy. Nevertheless, the drop in the speed of the TCP
flow was only temporary. TCP quickly recovered from the drop and forced STREETE
to turn-on links to provide enough capacity for the additional demand. Turning the link
on has shifted flows towards new network paths, which produced a new drop in network
bandwidth.

In fact, the use of double thresholds by STREETE as triggers to turn links on and
off helped to avoid this case to a certain extent. This is the reason why the oscillation
only occurred in extreme cases: when the delays of paths differed in orders of magnitude.

In this section, we use our networking testbed to perform an experimental analysis of
this case. In particular, we evaluate how the default implementation of the TCP protocol
in the Linux kernel reacts to the fact of frequently rerouting the network flows. Our goal
is to find a rerouting frequency which is safe and avoids the case above.

6.2.1 Background

Rerouting and congestion control

The TCP’s congestion control algorithm, defined in the RFC 5681, is an important, and
one of the most complex, features of modern TCP implementations. This algorithm
tries to split the network capacity fairly among all the flows traversing it. Under such
algorithm, the sender keeps a congestion window that is dynamically modified depending
on the network conditions. The source cannot send more data than what fits in this
window during a Round-Trip Time (RTT). The maximum instantaneous bandwidth, B,
of the TCP connection parameters, is thus limited by the size of the congestion window:
B “ W ¨ MSS{RTT , where W is the size of the congestion window in segments, MSS

is the maximum segment size in bytes.
TCP was initially designed for standard IP routing assuming that all packets follow the

same route towards a destination. Packet reordering and route changes were considered
rare. However, in an SDN network, the controller may frequently shift a TCP flow to
an alternative path to optimize the overall network throughput. The route change can
impact the throughput of a TCP flow in two different ways:

• When the new route has higher RTT, the sender increases the size of the congestion
window to maintain the same sending rate. For example, if the RTT doubles, the
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bandwidth will be halved and will gradually increase with the growth of the TCP
congestion window; a direct application of the equation B “ W ¨ MSS{RTT .

• The receiver sees packets arriving out of order if the new route has a lower RTT.
TCP’s congestion control algorithms assume the worst-case scenario and view this
as an indication of packet loss due to congestion. Figure 6.5 illustrates the prob-
lem considering a sample backbone network. The link ab becomes available for
transmission and hence packets 2 and 3 take a route shorter than packet 1. The
packets arrive out of order at the receiver who uses duplicate ACKs to notify the
sender about a problem. The sender reduces the size of the sending window to
avoid congestion, hence decreasing the transmission rate.

d
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b
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d

a
b

c

1

23

1

2
3

Figure 6.5: Rerouting towards a lower RTT ñ packet reordering.

Given that a large part of network traffic is often carried by a small number of large,
long-lived flows [118], rerouting these flows may significantly reduce the overall network
throughput.

Congestion Control Algorithms

The analysis focuses on the impact of route changes on the default TCP congestion-
control mechanism in the Linux kernel. As of writing, the default algorithm used in
all the tested devices is Cubic, with a fallback to Reno, including devices using kernel
versions 3.2, 3.13, 4.4 and 4.7.
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Figure 6.6: TCP congestion control; RTT = 50ms; 100mbps link.

Figure 6.6 shows how the congestion window of a single flow evolves when using the
Reno and Cubic congestion control algorithms.
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RENO The standard TCP congestion control mechanism is Reno, which is still the
fallback algorithm in the Linux kernel. This algorithm is straightforward and comprises
two phases: 1) the slow start phase, where the window size doubles each RTT; and 2) the
congestion control phase where the window size increases by one each RTT or is divided
by two under packet loss.

The slow start phase allows for a fast increase in the window size at the beginning
of communication. It corresponds to the spike at time 0 in Figure 6.6. In this work, we
ignore the slow start.

Although TCP Reno behaves well under small Bandwidth x Delay Product (BDP),
it severely underutilizes the channel on long fat networks – i.e. networks with high data
rate and high delay – because it linearly grows the windows by one every RTT when
recovering from packet loss. In Figure 6.6, Reno takes more than a minute to grow the
congestion window and fill a 100Mbps link with an RTT of 50ms.

CUBIC The Cubic TCP algorithm [119] aims to avoid the shortcomings of Reno and
achieve high data rates in networks with large BDP. At the same time, when Cubic
detects a network with small BDP, it tries to mimic Reno’s behavior emulated by a
mathematical model. This happens, particularly in local high-speed, low-delay, networks.

As its name suggests, the algorithm grows the congestion window by using a cubic
function of the elapsed time from the last loss event y “ p∆tq3. More precisely, using a
shifted and scaled version y “ 0.4 ¨ p∆t ´ RTT ´ Kq3 ` Wmax. In this equation, ∆t is
the time passed from the last loss event, Wmax is the size of the congestion window just
before the loss event. K “ pWmax{2q1{3 is a parameter that depends on Wmax.

Cubic is also less aggressive in reducing the congestion window at a loss event. Com-
pared to Reno, which halves the window, Cubic reduces it by 20%.

6.2.2 Estimating the Behaviour of TCP Cubic under Route Changes
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Figure 6.7: Function used by the Cubic algorithm; RTT = 50ms.
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Figure 6.7 illustrates the cubic function when applied to part of the trace from Figure
6.6. At time t “ 29.43, a loss is detected when reaching the bottleneck capacity of a
network path. Cubic hence reduces the congestion window to 80% of Wmax.

The growth function, y, used to increase the congestion window depends mainly on
Wmax, which makes it easy to estimate the time taken by TCP cubic to restore its
congestion window after a loss. To do that, we ignore the insignificant dependency on
RTT in the Cubic function and solve Wmax “ y “ 0.4 ¨ p∆t ´ Kq3 ` Wmax. We obtain
∆t “ K “ pWmax{2q1{3 .

Moreover, the RTT and the bottleneck bandwidth are used to determine the maximum
window size. Table 6.2 estimates the size of the congestion window needed to transmit
at 100Mbps with 1448 byte segments. It also uses the equation ∆t “ K to assess the
time taken by the Cubic algorithm to grow the window back to Wmax after a loss.

RTT (ms) 10 50 180 500
Wmax (segment) 87 431 1550 4316.3˚

Time to recover (s) 3.5 6 9.2 13˚

* the default maximum size of the kernel buffer is too small to allow full speed
communications with RTT “ 500ms. In this case, the transmission speed is
limited by the size of the kernel buffer; approximately 2100 segments.

Table 6.2: Estimated Wmax and time needed to recover after a loss, 100Mbps bottleneck
link.

This estimation is valid only if no further loss is detected. Figure 6.7 contains a
counter-example where TCP would reach Wmax at approximately t “ 36s, but a loss
happened at „34s and forced the congestion control algorithm to reduce the size of the
congestion window.

While particularly interested in the time needed to recover from a loss, we note that
route changes may generate false loss events when the TCP flow shifts towards a shorter
route. At such time, the size of the congestion window decreases, and cubic tries to grow
it back. Intuitively, the bandwidth of a TCP flow may drop significantly if the SDN
controller attempts a second re-optimization in the meantime.

Relevant Linux Implementation Details

The TCP implementation in the Linux kernel incorporates a lot of standard and non-
standard optimizations [107]. One of the non-standard features, which is very impor-
tant for our work, is the possibility to undo an adjustment to the congestion window.
This implementation tries to distinguish between packet reordering and loss by using the
“Timestamp” TCP option. When the sender detects that a past loss event was a false
positive due to packet reordering, the algorithm reverts the window size to the value used
before the reduction. As a result, packet reordering may have much less impact compared
to standard TCP.
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Multiple TCP Flows on a Bottleneck Link

As mentioned earlier, TCP cannot send more data than the size of the congestion window
per RTT. As a result, when the sender’s window W is smaller than Wmax, TCP spends
part of the time waiting for acknowledgments without sending any data.

 200  200.2  200.4  200.6  200.8  201

transmission waiting for ACK

Time (seconds)

Figure 6.8: Alternated sending and waiting phases.

Figure 6.8 illustrates this case, summarizing data collected using the tcpdump ap-
plication to capture the packets of a TCP flow over a second. The figure shows the
times when packets were captured. Approximately 2/3 of the time, there was no packet
passing through the network because the congestion window is too small (only 150 seg-
ments). Under such conditions, a congestion window of 431 segments was needed to fill
the bottleneck link.

If a route change happens when a flow is waiting for acknowledgments, there is no re-
ordering problem since no packet is sent. Hence, the probability that a TCP destination
will receive packets out of order increases as W approaches Wmax. Respectively, when
TCP backs off and lowers its sending rate by reducing W , it also reduces the probability
to be impacted by the rerouting.

If a large number of TCP flows share the same bottleneck link, the flows spend a lot
of time waiting for the ACKs. Hence, rerouting a large bunch of TCP flows at the same
time may have less impact on the overall network bandwidth than rerouting a single TCP
flow.

This TCP behavior may change in the future. The benefit of smoothing the trans-
mission over time by employing traffic pacing was shown to have a beneficial effect on
network performance [120] and state-of-art congestion control algorithms, like BBR[121],
use this technique to avoid the bufferbloat problem.

6.2.3 Experimental Evaluation

Experimental Setup

We consider backbone, highly over-provisioned, networks where resource capacity is not
a limiting factor. The transmission speed is either bounded by a congested link in the
aggregation, or by a very high propagation delay, i.e. by the size of the maximum allowed
congestion window. No congestion ever occurs on the backbone links.

We construct the topology presented in Figure 6.9. The examined scenario consists
of multiple TCP sources sending data to remote clients. The transfers pass through a
backbone network employing traffic engineering: the two parallel 10Gbps links. The
traffic is routed through two alternative paths within the backbone network, emulated
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Figure 6.9: Testbed overview

by these two links. The paths have different delays. One of the backbone paths has
no additional delay (0ms), while the second path induces an additional delay of X ms
to simulate a longer route. We use tc-netem for this purpose. Each of the two paths
(links) has sufficient capacity to transfer the flows. The bottleneck capacity is outside
the backbone network. Congestion never happens on these two links.

The sources are aggregated in groups. The flows from 2 different groups never share
a bottleneck point. However, two flows of the same group compete for the bandwidth
allocated to the group. Each group has a different path RTT, uniformly distributed in
the interval [0ms, 120ms], which adds to the delay of the backbone paths. The goal is to
recreate the scenario where flows with different end-to-end delay coexist in the backbone
network.

Concerning the physical infrastructure: nodes in the topology correspond to Ubuntu
14.04 Linux servers running Open vSwitch2 v2.4 (manually compiled for Ubuntu 14.04).
The network is controlled by the ONOS SDN controller (v1.7) via an out-of-band control
connection. We wrote an ONOS SDN application to reroute the flows between the two
backbone links.

The backbone links use 10G optical Ethernet interconnects. The connections to the
TCP sources use 1G Ethernet ports. In the physical topology, both 10G and 1G network
interconnects pass through Dell Ethernet switches. The point-to-point links are emu-
lated using VLANs on these hardware switches. This permits to reconfigure the network
topology remotely. Unfortunately, the queuing disciplines on these switches are opaque
and cannot be fine tuned. To avoid perturbations, we use tc-tbf (Token Bucket Filter)
to limit the speed of each group to 100Mbps. In such a way, the data passing through a
hardware switch is always much below the link capacity. Moreover, this allows avoiding
perturbations due to the Ethernet flow control mechanisms: PAUSE frame. We use a
drop-tail bottleneck queue having the size 0.1 * BDP.

2http://openvswitch.org
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Rerouting Independent Flows

This section analyses the impact of rerouting multiple independent TCP flows and how
the total backbone throughput changes as a consequence of rerouting.

We generate 20 unsynchronised flows, one flow per group, that start at random times
within a 30-second interval. We run the transfer for 400 seconds to allow TCP flows
to converge to a steady state. After that, we reroute the traffic every 200 seconds and
measure how the aggregated throughput changes at during rerouting.

 0

 0.2

 0.4

 0.6

 0.8

 1

 300  400  500  600  700  800  900

B
a
n
d
w

id
th

 (
n
o
rm

a
li
z
e
d
)

Time (s)

10ms
30ms
50ms
70ms
90ms

 0.4

 0.5

 0.6

 0.7

 0.8

 0.9

 1

 1.1

 400  405  410  415  420  425  599  602  605  608

Figure 6.10: Bandwidth drop when rerouting 20 independent cubic flows

Figure 6.10 shows how the aggregated bandwidth varies when the second backbone
path induces an additional delay of 10ms, 30ms, 50ms, 70ms or 90ms.

At t “ 600, the flows are rerouted towards the path with lower delay. Respectively,
at t “ 400 and t “ 800, the flows are rerouted towards the longer path. This experiment
confirms our expectations, that rerouting the flows impacts their throughput both when
moving towards a longer route and when moving towards a shorter one.

Nevertheless, packet reordering, which happens at t “ 600, has a less pronounced
impact than expected. Theoretically, Cubic would reduce the transmission window to
80% of its size when a loss is detected. Then it would gradually increase the window
back to the size before the loss. However, the Linux TCP can detect packet reordering in
some cases. In particular, this happens when the difference of delay between two routes
is small compared to the delay of the fastest route. Hence, a slight variation of delay,
like 10ms, has a marginal impact on the total throughput of the flows. The next section
gives more insights on this optimization.

Rerouting towards the link with higher RTT substantially reduces the aggregate band-
width of the 20 flows (t “ 400 and t “ 800). The larger the delay difference between the
two routes, the bigger the drop. In this case, rerouting is transparent to the congestion
control algorithm. The drop comes from the unexpected increase of the delay. As a con-
sequence, the size of the transmission window must be increased to allow transmission at
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the same speed.

Rerouting Flows Sharing a Bottleneck Point

To evaluate the impact of sharing a bottleneck point where flows inside a group compete
for bandwidth, we fix the RTT of the second path to 50ms and vary the number of flows
per group. With one flow per group, 20 flows traverse the network whereas, under 9 flows
per group, there is a total of 180 flows.
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Figure 6.11: Impact of the number of flows in each of 20 groups.

Figure 6.11 shows how competing flows impact the recovering speed after rerouting.
The bandwidth drop caused by rerouting towards a shorter route becomes quickly in-
significant (t “ 600s) in contrast to rerouting towards a longer path (t “ 400s). With
the increase in the number of flows sharing a bottleneck link, each of these flows gets a
smaller proportion of the total bottleneck bandwidth. The flows hence spend more time
waiting for acknowledgments than actually sending data. At rerouting, fewer flows see
their packets arrive out-of-order. Moreover, the flows that do not experience out-of-order
arrivals can increase their sending rate by using the capacity released by flows that have
just reduced the sending window. As a consequence, the total aggregated throughput on
the backbone links is almost not impacted.

When rerouting flows towards a longer path, the aggregate bandwidth recovered
slightly quicker when the number of competing flows per group increases. It is due
to nonlinear growth function used by Cubic. Having more flows increases the probability
that some of them will be in the “aggressive growth” phase of the cubic function.

One TCP Flow under Frequent Rerouting

The previous sections showed that packet reordering has negligible impact compared to
the increase of RTT. In this section, we assess whether very frequent route changes may
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reorder enough packets to perturb the congestion control algorithm even if the delay
difference between the two considered routes is small compared to the RTT.

While focusing on analyzing a single TCP flow, we use iperf to transfer 2Gbytes of
data and measure its mean bandwidth (on testbed from Figure 6.9). A big enough trans-
fer size was chosen to reduce the impact of the slow start phase on the mean throughput.
Considering a maximum bottleneck throughput of 100Mbps, each transfer takes approx-
imately 3 minutes if transferred at full speed. The flow is frequently rerouted between
the two paths. We tested with periods of rerouting going from once every 15 seconds, to
as low as once every 0.1s.
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Figure 6.12: Throughput of a TCP flow. Periodic rerouting between 2 routes with dif-
ferent RTT; Low RTT.

Figure 6.12 summarises the results. Considering five experiment runs, each data point
in the graph corresponds to mean throughput, i.e. the amount of transferred data divided
by the total transmission time. The error intervals show the absolute minimum and
maximum values recorded. The baseline without rerouting shows the average throughput
of a TCP flow when it always passes through the same path. The baseline is the mean
of 20 experiments. The inner plot zooms in on the region with frequent route changes.

Frequent route changes have a large impact on the performance of the congestion
control algorithm. When the traffic is rerouted once every 0.1s, the throughput is as low
as 35% of the throughput without rerouting. We can also observe that with a route change
every 2 seconds, the throughput is around 85% compared to the throughput without
rerouting. Although from a practical point of view we believe that these frequencies
of rerouting are extreme (and not very realistic), they were included here to evaluate
the limits on traffic rerouting. To re-optimise the network at such frequencies, a lot
of control messages must be transmitted between the SDN controller and the switches,
creating a flood of control traffic. Moreover, the network optimization problems are
usually computationally intensive and take the time to find a good solution.
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It is worth noting that the biggest drop in throughput is observed when a second
rerouting happens before Cubic recovers from the first rerouting. Previously, we gave an
estimation of the recovery time in Table 6.2.

Figure 6.13 shows two interesting results for higher RTT:
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Figure 6.13: Throughput of a TCP flow. Periodic rerouting between 2 routes with dif-
ferent RTT; High RTT.

1. Frequent rerouting has a beneficial effect under an RTT of 170, observed at period “
0.6s (the first ellipse) where the mean bandwidth of a flow rerouted every 0.6s is
higher than the average bandwidth of a flow that is always transmitted over the
same path.

2. Under RTT=480, the bandwidth of the flows is also less impacted when rerouted
frequently.

These results are consistent among the multiple transfers. The error intervals are very
tight and difficult to see in the figure. To explain this behavior, we analyze in detail the
evolution of the congestion window and packets traversing the network. We choose to
concentrate on the points marked with ellipses in Figure 6.13.

Inspecting the beneficial effect at RTT=170 Figure 6.14 gives more insights on
this case. The dashed line shows the evolution of the congestion window without rerout-
ing. At times t “ 23, t “ 43, etc, the congestion control algorithm does not behave as
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expected. Instead of reducing the congestion window by 20% as dictated by the Cubic al-
gorithm, the drop is much higher. It is because Cubic claims bandwidth too aggressively.
Hence a huge number of packets are lost when reaching the bottleneck capacity.

Moreover, Linux TCP does not employ a multiplicative decrease technique of reducing
the congestion window. Instead, it reduces it additively at every second duplicate ACK
received. These two causes together imply a bad performance at RTT=170.

Rerouting the flow in the meantime perturbs the Cubic protocol and avoids this
unwanted behavior. It is due to the optimization in the Linux kernel which detects
out-of-order deliveries thus reducing the impact of the rerouting. The evolution of the
congestion window in the case when the route changes every 0.6s can be seen on the
continuous, blue, line of Figure 6.14. For example, at t “ 8, a duplicate ACK is detected
as being due to reordering and not to a loss, the congestion window is restored to the
size before the reduction.

 0

 200

 400

 600

 800

 1000

 1200

 1400

 1600

 1800

 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220  230

out-of-order delivery detected; the reduction of the congestion window is reverted

...
...

S
e
g
m

e
n
ts

 (
c
w

n
d
)

Time (seconds)

no reroute, 170ms 170<->190 every 0.6s 170<->190 every 15s

Figure 6.14: Evolution of the congestion window at RTT “ 170ms.

We mentioned in an earlier section that the TCP sender might “miss” a rerouting
because the sender alternates between sending packets and waiting for ACKs. If the route
change happens when the sender waits for ACKs, no packets will arrive out-of-order. The
blue line illustrates this case. At small window size, between t “ 0 and t “ 30, the sender
spends a lot of time waiting. As a result, the probability to be impacted by a rerouting
is small. The bigger the congestion window, the higher the probability to be impacted
by a rerouting. Starting with t “ 120, an equilibrium is created. The sender struggles to
grow the window any further: any rerouting has a high probability of reordering packets.

Inspecting the unexpected behavior at RTT=480 Figure 6.15, which analyses
the evolution of the congestion windows, shows that the window remains constant if the
routes do not change. This behavior is expected as the transmission is limited by the size
of the congestion window, which in turn is constrained by the size of the in-kernel buffer
reserved for the TCP connection.

If we compare the evolution of congestion window in case of rerouting, we observe that
the Linux Kernel’s optimization, which detects out-of-order packets, is more susceptible
to work as expected at frequent route changes. This unexpected behavior is consistent
among multiple transfers.
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Figure 6.15: Evolution of the congestion window at RTT “ 480ms.

However, rerouting once every 15 second allows the flow to converge towards the
maximum window size. Any bigger rerouting period (20s, 30s, etc.) will have less impact
on the average throughput. The worst case scenario occurs at a period of 14s.

6.2.4 Conclusion

In this chapter, we started by evaluating the combination of the techniques presented in
the previous chapter, which we call STREETE-LB. We showed that it could achieve near-
optimal solutions both regarding active links and in its capacity to keep the network out
of congestion. We managed to avoid the drastic increase of the computational complexity
by using a variable precision during the execution of the algorithms.

After that, we analyzed the impact of frequent route changes on the Cubic TCP flows.
We performed an extensive analysis of the behavior of cubic TCP on a real testbed to
find a safe rerouting frequency. Our study confirmed that at a low aggregation level when
a limited number of TCP flows share a path, the rerouting reduces the speed of the TCP
flow. Nevertheless, the reason for this behavior is opposite to the reason that is usually
evoked by the networking community.

It is considered that packet reordering will make TCP falsely assume a congestion
in the network and reduce its speed. In reality, the engineers implemented a set of
non-standard optimizations that detect this case and reduce the impact of reordering
to a minimum. Moreover, the impact of reordering decreases as the aggregation level
increases. This is because the probability of affecting a particular TCP flow decreases.

At the same time, we recorded a bandwidth drop when the flows are rerouted towards a
longer path. The increase of delay artificially limits the speed of TCP until the congestion
window “catches up” with the new network delay. The time needed by TCP to converge
to a steady state depends on the difference of network delay between the two routes and
the congestion control mechanism used by TCP. For example, in the case of the Cubic
congestion control, approximately 20 seconds are enough, even with a very high difference
in network delay, due to its fast growth of congestion window.

In any case, the traffic engineering SDN applications must be made aware of the
short drop of network throughput following a rerouting and must limit the frequency of
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network re-optimisations. Otherwise, this throughput drop caused by the reaction of the
TCP congestion control mechanisms may be incorrectly interpreted as a need for further
optimization of network flows, which can cause uncontrolled oscillations of traffic between
network paths.
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Chapter 7

Conclusion and perspectives

7.1 Conclusion

Information and communication technologies (ICT) are at the core of the digital economies
and increasingly important part of all of our personal and professional lives. With this
drastic rise in communicating applications, the network operators are in need to deploy
additional capacity to their network to support predicted and unpredicted traffic growth.
The resulted increase of the energy consumption has not only negative environmental con-
sequences but also an economic impact. Major ICT players, including Google, Microsoft,
and Facebook, are already deploying solutions to increase the efficiency of their networks.
Nevertheless, these solutions rely on full control of the communicating applications and
are limited to private deployments. They are suitable for cases where the communicating
applications are not under the network operator’s control. This thesis investigated the
problem of improving the energy efficiency of operator backbone networks by changing
the paths of network flows transparently to the communicating applications.

The first contribution of this thesis is the SegmenT Routing based Energy Efficient
Traffic Engineering (STREETE) framework for aggregating the flows over a subset of
links and turning the other links off. It is an online solution that uses two different views
of the network to speed-up the execution. This is especially handy when there is a need
for rapidly reacting to an unexpected burst of network traffic; a case that is mostly over-
looked by the research community. To further increase the speed of our algorithms, we
implemented them using state of the art dynamic shortest path algorithms. Moreover, re-
lying on shortest path computations, together with the SPRING source routing protocol,
allows keeping the control traffic overhead at a minimum. The evaluation of STREETE
on real backbone network topologies with real traffic matrices enabled us to conclude
that good results are obtained at low traffic load both in the number of turned-off links
and in its ability to avoid network congestion.

To improve the quality of STREETE under heavy load, we searched for a SDN-based
traffic engineering technique for optimizing the network utilization. We first presented
an unsuccessful attempt to build such a solution using a link cost function. Later we
presented a second solution, which we name “LB”. It enables near-optimal load balancing
of traffic on the network thanks to a careful combination of centralized and distributed
computations.

The centralized computation performed by LB at the SDN controller consists of a state
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of the art algorithm for approximately solving the maximum concurrent flow problem. It
can achieve near-optimal load balancing of traffic in the network. Our contribution is in
proposing a means to apply the result of this centralized optimization into the network
devices. Our solution keeps a low communication overhead between the SDN controller
and the SDN switches. To achieve this goal, part of the optimization is made on the
network devices. This allows for locally computing the paths of the flows and update
the forwarding databases without the need of centralized orchestration. Similarly to
STREETE, we rely on the source routing provided by the SPRING protocol to update
the network paths atomically on a single device: the ingress SDN switch.

As a next step, we combined STREETE with the LB load balancing technique and
proposed the STREETE-LB framework. Overall, this combination revealed excellent
results both concerning the number of turned-off links and regarding load distribution
in the network. Nevertheless, to avoid an explosion of the computational complexity,
we had to reduce the precision of the algorithms used by the load balancing technique,
leading to sometimes sub-optimal, but still promising results.

We took the challenge of implementing and evaluating the STREETE framework on
a network testbed using real SDN hardware and the ONOS SDN controller. This action
allowed us to discover an oscillation due to the elasticity of TCP flows which did behave
well under the frequent route changes made by STREETE. To find a safe rerouting fre-
quency, we performed an in-depth evaluation of the behavior of TCP flows under frequent
route changes. Contrary to popular belief, the experiments showed that packet reorder-
ing incurred by rerouting towards a path with lower RTT has a marginal impact on the
bandwidth of TCP flows. This result is partially due to non-standard optimizations in-
troduced by the Linux kernel developers. A degradation of throughput was only observed
under very high rerouting frequencies. However, even this effect decreases with the in-
crease of the flow aggregation level. In the meantime, shifting the traffic towards a path
with longer RTT has an adverse influence on the bandwidth of TCP flows. We conclude
that SDN-based traffic engineering techniques must be constrained to avoid significant
variations in the end-to-end delay when rerouting the flows. Alternatively, if the increase
of delay is unavoidable, the traffic engineering SDN applications must be made aware of
the short temporary of network throughput which follows the rerouting. Otherwise, this
short drop of throughput may be wrongly interpreted as a sign to perform a network
re-optimization.

In addition to the scientific contributions, we took special care to enable the repro-
ducibility of the results presented in chapters 4 and 5. All the results, except the ones
based on the network tested, can be reproduced by following a couple of simple steps on
any Linux computer. Moreover, an Android application was developed to allow interac-
tive interaction with the proposed algorithms.

7.2 Perspectives

At critical times in the course of this thesis, some research directions have been preferred
over others, leaving entire territories unexplored. Here we describe some of the areas that
can be explored in the future.
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Continuing the evaluation and implementation As a short term perspective, we
would like to continue the implementation and the evaluation of the proposed solutions.
The proposed load balancing technique and STREETE-LB were not validated on the real
testbed. Some technical difficulties in the implementation may have to be solved to split
the demands into multiple paths.

Moreover, we did not evaluate the overhead introduced by the explicit paths into the
headers of network packets due to the use of the SPRING/Segment Routing. A huge
advantage of SPRING over other source routing protocols is its ability to compress the
paths stocked in the header, meaning that there is no need to list the intermediate nodes
explicitly. Finding a good and fast technique for path compression, which respects the
needs of the SPRING protocol, is a research direction to be considered.

The analysis of the behavior of TCP flows presented in the last chapter was done
considering only the cubic congestion control algorithm. For the completeness of the
study, we should consider testing the behavior of the compound algorithm in Windows
and of the newreno algorithm in FreeBSD. This would cover the absolute majority of the
big, long-lived, flows in the internet. In particular, it would be interesting to verify if the
implementations in FreeBSD and in Windows are also robust to packet reordering.

Extending the STREETE framework Medium term perspectives include the ex-
tension of the STREETE framework to handle additional constraints.

We believe that the most important improvement is the inclusion of various link
speeds. At this point, the decision of which link to shut down or to turn on does not
take into consideration that it may be better to switch off multiple slow links instead
of a single, high data-rate one. The load balancing technique presented in Chapter 5 is
already capable of working with multiple link speeds. As a result, the main objective
would be to find a more energy-aware metric for turning off compared to the number of
links.

Another relevant problem of the STREETE framework is due to the extensive growth
of network path as a result of rerouting towards longer routes. Future research may
consider this aspect. We already mentioned that it is possible to use “graph spanners”
for this purpose, but did not yet validate this solution.

Link failure is also an aspect that we did not take into consideration. In particular,
due to the reduction of the number of active links, a fiber cut can disconnect the network.
To avoid this problem, protection links may be computed in the network. We believe
that link failure, similarly to the issue of path extension, is better treated at a topological
level, by forcing some links to be always active. This would slightly increase the energy
consumption but provide a much better resiliency. Moreover, we believe that these two
problems may be solved together, the computed graph spanner for the previous solution
may already provide a satisfactory level of redundancy.

Focusing on aggregation networks Another perspective would be to study the ap-
plicability of STREETE outside the backbone networks.

Devices of backbone networks consume substantial amounts of energy. However, the
number of such devices is relatively small. An additional way to reduce the energy
consumption would be to move closer to the access networks. Doing small energy savings
on a large number of devices is a good way to cut off the overall consumption. However,
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STREETE is not suitable for access networks. It relies on the availability of multiple
alternative paths between the network devices. In access networks, this is usually not
true. That is why protocols similar to 802.3az reign at this level. However, in between
the access and the core, lay the aggregation and metro networks. STREETE may be a
viable solution at this level. However, due to a relatively large number of network devices,
it may be needed to virtually partition these systems in smaller subsets to reduce the
computational complexity.

Deadline-driven network optimization Finally, as a long-term research perspective,
it would be interesting to study the deadline-driven network optimization techniques:
given a certain deadline, find the best possible solution achievable in the provided time.
This field is particularly interesting in the context of SDN networks, where meeting a
given deadline may be more important than the accuracy of the solution. We may use
Chapter 5 as an entry point towards this research direction.
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Using the android application

The android application can be installed by scanning the QR code from Fig. 1. It allows
to interactively visualize the execution of the algorithms proposed in chapters 4 and 5 of
this thesis.

Figure 1: Access app using Google Play
https://play.google.com/store/apps/details?id=me.carpa.streete

At launch, a network view is opened (Fig. 2). Its main components are:

• (1) Network selection. Sliding to the left/right reveals more available network
topologies. To select a network, click on it.

• (2) Algorithm selection. By default, a shortest path routing based on the Dijkstra’s
algorithm is used. Checking “Consume Less”, “Consume Better”, or both, enables
respectively STREETE, LB, or STREETE-LB.

• (3) Network state. It shows the link utilization when the algorithm selected by the
previous check-boxes is applied into the network. On start, an uniform all-to-all
traffic is injected into the network.

• (4) The slider allows to increase / reduce the traffic in the network by a multiplica-
tive factor.
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Figure 2: Main interface of the application

It is possible to click on a node (Fig. 3a) to select it. Doing so, filters on the the
total flow originating from the selected node towards all other nodes in the network.
Moreover, a new slider appears at the top-left corner. It allows to increase/reduce this
flow. However, this functionality is in an early stage of development: the changes are
applied into the network, but the slider does not keep the state.

To deselect the node, it is sufficient to click on it a second time.

(a) Clicking on a node (b) Clicking on a second node

Figure 3: Interacting with the network

While having a node selected, it is possible to click on a second node to visualize the
paths taken by the flows between these two nodes and the associated network flow (Fig.
3b).
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