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Data	  Integra'on	  Problem	  
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Data	  integraDon	  is	  the	  process	  	  of	  combining	  data	  residing	  at	  different	  data	  sources,	  
and	  providing	  the	  user	  with	  a	  unified	  view	  of	  these	  data	  	  [1	  ].	  	  

DS1	  

DS16	  

DS15	  

DS3	   DS4	  

DS14	   DS10	  
DS11	  DS12	  

DS2	  
DS5	  

DS6	  

DS8	  

DS7	  

DS9	  

DS13	  

Select	  object	  
from	  ?	  
where	  condi/on	  

Heterogeneity	   Distribu/on	   Incompleteness	  

Context	  and	  
MoDvaDon	  

Duplica/on	  



Virtual	  Organiza'ons	  
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Context	  and	  
MoDvaDon	  

	  Set	  of	  autonomous	  collaboraDng	  organizaDons,	  called	  VO	  Units,	  
working	  toward	  a	  common	  goal.	  

o  ParDcipants	  share	  resources	  and	  	  
complementary	  competencies	  

o  ParDcipants	  are	  geographically	  
dispersed	  	  

o  Constructed	  over	  an	  alliance	  (with	  
related	  sub-‐alliances)	  

o  Based	  on	  informaDon	  technology	  

o  Based	  on	  mutual	  trust	  and	  shared	  
processes	  

o  Able	  to	  respond	  to	  environmental	  
changes	  



Data	  Integra'on	  System	  

Data	  Integra'on	  Systems	  using	  a	  Mediator	  Architecture	  
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DS1	   DS8	  DS3	   DS4	  DS2	   DS5	   DS6	   DS7	  

Select object  where condition!

Mediator	   Metadata	  
Catalog	  

Wrapper	   Wrapper	   Wrapper	   Wrapper	  

Context	  and	  
MoDvaDon	  
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Types	  of	  Mediators	  
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DS1	   DS3	   DS4	  DS2	   DS5	   DS6	  

Select object where condition!

Mediator	   Metadata	  
Catalog	  

Wrapper	   Wrapper	   Wrapper	  

Context	  and	  
MoDvaDon	  

Capability	  Based	  
Ability	  to	  evaluate	  the	  structure	  of	  the	  
query.	  	  e.g.	  Info.	  Manifold[2],	  TSIMMIS
[3],	  PIER[4]	  
	  

Quality	  Based	  
Internal	  and	  external	  quality.	  
	  e.g.	  QPIAD[5],	  NavigaDonal	  Paths[6]	  
	  

Mul'u'lity	  Mediator	  
PrioriDze	  plans	  using	  a	  generic	  	  uDlity	  
funcDon.	  e.g.lDrips[7],	  Streamer[8]	  

Non	  Structured	  Data	  Sources	  Mediator	  	  
Using	  a	  summary	  of	  their	  contents	  or	  
sending	  probe	  queries	  to	  determine	  
their	  uDlity.	  e.g.	  CORI[9],	  Qprober[10]	  
	  

According	  to	  their	  strategy	  of	  
source	  selec'on.	  

Capability	  based	  mediator	  Quality	  based	  mediator	  MulDuDlity	  mediator	  Non-‐Structured	  Mediator	  



Virtual	  Organiza'on	  Data	  Contexts	  
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Context	  and	  
MoDvaDon	  

Database	  O1	  

Concept	  1	  

Concept	  2	  

Concept	  3	  

Database	  O3	  

Database	  O2	  

Database	  Om	  
Virtual	  Data	  
Object	  (VDO)	  

Concept	  2	  

Concept	  1	   Concept	  3	  	  

Concept	  4	   Concept	  
5	  

VO	  Domain	  

VO	  Unit1	  

VO	  Unit3	  

VO	  Unit2	  

VO	  Unit	  m	  



PaDent	  

Clinical	  
History	   MedicaDon	  

Medical	  Act	   Diagnosis	  

VO	  Domain	  

Large	  Scale	  Virtual	  Organiza'ons	  Data	  Contexts	  
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Context	  and	  
MoDvaDon	  

IntenDonal	  
Overlapping	  

Extensional	  
Overlapping	  

Fuzzy	  
Copies	  

Uncertainty	  
on	  data	  
locaDon	  

Large	  
Number	  of	  
Data	  Sources	  

7	  9	  

pa'entID	  

act	  id	  

diagnosis	  

desc	  

pa'entID	  

act	  id	  

diagnosis	  

desc	  

pa'entID	   01	  

act	  id	   01	  

Diagnosis	   Juvenile	  
Diabetes	  	  

Desc	   Finger	  sDck	  
blood	  glucose	  

9	  

7	  

pa'entID	   01	  

act	  id	   01	  

Diagnosis	   Diabetes	  

Desc	   Topical	  
insulin	  
applicaDon	  
	  

pa'entID	   01	  

FamilyHistory	   02-‐02-‐09	  

Diabetes	   Yes	  

Cancer	   Yes	  
	  

6	  

10	  

pa'entID	   01	  

FamilyHistory	   01-‐23-‐08	  

Diabetes	   Yes	  

Cancer	   No	  
	  

Where	  are	  the	  paDents	  with	  
diabetes	  diagnosis?	  

300	  -‐	  1000	  
This	  type	  of	  data	  contexts	  are	  

considered	  large	  scale	  



Current	  Strategies	  applied	  to	  Virtual	  Organiza'ons	  

10	  26/07/10	   A.	  POMARES	  

Mediator	  for	  Non	  Structured	  Data	  
Sources	  

Context	  and	  
MoDvaDon	  

MulDuDlity	  Mediator	  

Mediator	  based	  on	  Quality	  

Mediator	  based	  on	  CapabiliDes	  

-‐	  Not	  useful	  to	  discard	  data	  sources	  when	  
all	  of	  them	  have	  similar	  capabiliDes	  
-‐	  Designed	  for	  a	  hundred	  or	  less	  data	  
sources	  

-‐ StaDsDcs	  not	  always	  available	  
-‐ It	  does	  not	  obtain	  the	  bener	  
data	  sources	  if	  it	  is	  used	  alone	  
when	  there	  are	  fuzzy	  copies	  	  and	  
replicaDon	  
	  

-‐ 	  Efficiency	  related	  to	  the	  used	  
uDlity	  funcDon	  
-‐ Difficult	  to	  reflect	  extensional	  
overlap	  
	  

-‐	  LimitaDons	  on	  the	  type	  of	  queries	  
-‐	  Difficulty	  to	  obtain	  the	  summary	  of	  data	  sources	  
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Source	  Selec'on	  Strategies	  
Source	  SelecDon	  in	  MediaDon	  
Sytstems	  

The	  analysis	  of	  capabiliDes	  and	  quality	  of	  data	  sources	  	  
are	  required	  during	  source	  selecDon,	  but...	  

need	  to	  be	  analized	  in	  order	  to	  scale	  up	  mediaDon	  systems	  	  
and	  be	  efficient	  during	  the	  source	  selecDon	  process.	  

IntenDonal	  
Overlapping	  

Extensional	  
Overlapping	  

Fuzzy	  
Copies	  

Large	  
Number	  of	  
Data	  Sources	  

Uncertainty	  
on	  Data	  
LocaDon	  

	  
	  
	  
	  
	  
	  
	  

Op'Source	  

Is	  a	  source	  selecDon	  strategy	  

Uses	  organizaDonal	  knowledge	  to	  
describe	  the	  	  data	  context	  

Aims	  to	  improve	  precision	  

Created	  for	  large	  scale	  contexts	  
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Op'Source	  
A	  strategy	  of	  data	  source	  selecDon	  for	  	  

large	  scale	  virtual	  organizaDons	  
	  

Objec'ves	  
	  

 To	  increase	  scalability	  improving	  the	  precision	  
	  
 To	  improve	  the	  selecDon	  of	  the	  more	  relevant	  data	  sources	  

 To	  reduce	  the	  level	  of	  redundancy	  in	  the	  final	  response	  
	  

	  
	  
	  
	  

Proposal	  
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Approach	  of	  Op'Source	  
OpDmize	  the	  assignment	  of	  condiDons	  to	  data	  sources	  

 Obtains	  the	  bener	  assignment	  of	  condiDons	  to	  data	  sources	  using	  a	  
combinatorial	  opDmizaDon	  model	  

 EsDmates	  the	  benefit	  of	  a	  data	  source	  using	  organizaDonal	  knowledge	  
to	  idenDfy	  the	  role	  it	  may	  play	  in	  a	  query	  
	  	  
 Groups	  together	  data	  sources	  that	  tend	  to	  share	  instances	  using	  
heurisDc	  rules	  of	  the	  VO	  
	  
	  

Proposal	  
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Proposal	  

Tasks	  

Query	  

CondiDon	  1	   CondiDon	  2	   CondiDon	  3	  

Agent	  

Query	  Assignment	  
A	  query	  condiDon	  must	  be	  
assigned	  to	  the	  dominant	  data	  
source	  for	  this	  condiDon.	  

Data	  Source	  Restric'ons	  
Assignments	  must	  respect	  data	  
source	  restricDons	  like	  number	  of	  

condiDons	  it	  may	  evaluate.	  

	   	  Objec've	  Func'on	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  Maximize	  the	  benefit	  in	  term	  of	  instances	  
	  	  	  	  	  	  	  	  Minimize	  the	  number	  of	  queried	  data	  sources	  	  
	  



Op'Source:	  Dominant	  Data	  Sources	  
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Proposal	  

Individual	  Contribu'on	  
Measures	  the	  ability	  of	  the	  data	  
source	  to	  provide	  instances	  that	  
match	  the	  query	  condiDons	  it	  can	  
evaluate.	  

Group	  Contribu'on	  
IdenDfy	  the	  capacity	  to	  be	  evaluate	  
the	  complete	  query	  with	  other	  data	  
sources.	  

How	  to	  calculate	  the	  individual	  contribu'on	  of	  a	  data	  source?	  

How	  to	  determine	  the	  group	  contribu'on?	  

Using	  organizaDonal	  knowledge	  
of	  the	  VO	  as	  metadata	  of	  the	  

data	  context.	  

Data	  Source	  
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Organiza'onal	  Knowledge	  
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Proposal	  

Concept	  2	  

Concept	  1	   Concept	  3	  	  

Concept	  4	   Concept	  
5	  

VO	  Domain	  

VO	  Processes	  

VO	  Units	  

Resources	  
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Proposal	  

VO	  Units	  

Loca'on	  
Physical	  and	  

logical	  locaDon	  
	  

Specializa'on	  
It	  works	  in	  an	  area	  
of	  the	  VO	  Domain	  
e.g.:	  Research	  on	  
Cancer	  Pathology	  

	  

Alliances	  
Work	  together	  
with	  other	  
VOUnits	  

Commitments	  
It	  provides	  resources	  
It	  parDcipates	  in	  one	  or	  more	  VO	  
business	  process	  
It	  Plays	  a	  role	  in	  the	  VO	  
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Proposal	  

ParDcipants:	  VO	  Units	  

Involves	  VO	  Resources	  

Data	  transfers	  between	  
parDcipants	  
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Proposal	  
	  

VO	  process	   Data	  source	  relaDonships	  
Copies	  

Hospital	  

AdministraDon	  

How	  is	  this	  knowledge	  used	  to	  describe	  the	  data	  context	  ?	  
VO	  Process	  	  
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Proposal	  
	  

Data	  source	  relaDonships	  
Extensional	  overlap	  

How	  is	  this	  knowledge	  used	  to	  describe	  the	  data	  context	  ?	  
VO	  Unit	  Characteris'cs	  	  

VO	  unit	  locaDon	  

VO	  unit	  	  
sub-‐alliances	  

Hospital	  1	   Hospital	  2	  

Hospital	  1	   Hospital	  2	  

SubAlliance	  1	  

Administra'on	  

AdministraDon	  
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Proposal	  
	  

VO	  unit	  
specializaDon	   Data	  source	  role	  

Maternity	  Hospital	  

Specialist	  gender	  =	  F	  
Specialist	  diagnosis	  =	  pregnancy	  
	  

Ophthalmology	  Clinic	  
Specialist	  act	  =	  OpereDonontheEye	  
Container	  diagnosis	  =	  Glaucoma	  

How	  is	  this	  knowledge	  used	  to	  describe	  the	  data	  context	  ?	  
VO	  Units	  Specializa'ons	  	  
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Proposal	  
Individual	  Contribu'on:	  Roles	  of	  Data	  Sources	  

Authority	  

Specialist	  

Container	  

Data	  Source	  1	  is	  Authority	  of	  a	  VDO	  type	  	  	  
because	  it	  contains	  all	  the	  instances	  	  

of	  this	  type	  available	  in	  the	  VO	  	  

Data	  Source	  3	  is	  Specialist	  of	  a	  VDO	  type	  	  	  
because	  it	  contains	  mostly	  instances	  	  

of	  this	  type	  	  

Data	  Source	  2	  is	  Container	  of	  a	  VDO	  
type	  because	  it	  contains	  at	  least	  one	  

instance	  of	  this	  type	  	  



26/07/10	   A.	  POMARES	   26	  

Proposal	  
	  Roles	  and	  Individual	  Contribu'on	  

Select idPatient where diagnosis = Cancer!

isAuthority	  

isSpecialist	  isSpecialist	  

isContainer	  

Higher	  Individual	  
ContribuDon	  

Lower	  Individual	  
ContribuDon	  

VDO	  PaDent	  
diagnosis=Cancer	  

Authority	  

Specialist	  

Container	  
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Proposal	  
	  Individual	  Contribu'on	  in	  Prac'ce	  

VO	  Knowledge	  Base	  
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Proposal	  
	  Individual	  Contribu'on	  in	  Prac'ce	  (cont.)	  

dataSource1	   instanceOperaDonOnTheEye	  
isAuthority	  

instanceOperaDonOnLacrimalSyste
m	  

isSpecialist	  

VOResource	  

VODomainConcept	  

DataResource	  

Procedure	  

OperaDonOnTheEye	  

dataSource2	  

Classes	  of	  the	  VO	  Knowledge	  Base	  

Instances	  and	  facts	  

Class	  

Instance	  

OperaDononLacrimalSystem	  



•  VO	  expert	  knowledge	  
•  Business	  process	  analysis	  

	  Knowledge	  can	  be	  refined	  and	  enriched	  
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Proposal	  
	  Individual	  Contribu'on	  in	  Prac'ce	  (cont.)	  

dataSource	  3	   operaDononTheEye1	  
isContainer	  

operaDononCornea	  
isSpecialist	  

dataSource3	  

•  Analysis	  of	  query	  log	  
•  Data	  mining	  over	  data	  

sources	  

VO	  
Knowledge	  

Base	  



26/07/10	   A.	  POMARES	   30	  

Proposal	  
	  Individual	  Contribu'on	  Measure	  

and	   Number	  of	  Instances	  in	  
the	  Data	  Source	  

Authority	  

Specialist	  

Container	  

! 

IndividualCont(DSi,VDO,c) = RoleFactor(DSi,VDO,c) *
card(ext(DSi,VDO))

max(card(ext(DSk,VDO)))"DSk #U
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4.   Conclusions	  and	  Future	  Works	  
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Group	  Contribu'on	  
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C3	  

C2	  

C1	  
C2	  

C1	  C3	  

C2	  

C1	  

C3	  

C1	  

C2	  
C1	  

C2	  

C3	  

C2	  

C1	  
C3	  

C3	  

C1	  

C2	  
C3	  

C2	  

C1	  

C1	  
C2	  

C1	  

C2	  

C3	  
	  

C1	  
C2	  

C3	  

Proposal	  

What	  is	  the	  best	  assignment	  of	  data	  sources	  in	  order	  to	  maximize	  the	  global	  
contribuDon	  to	  the	  query?	  

Query (condition1, condition 2, condition 3)!

1.	  The	  answer	  may	  be	  incomplete.	  
2.	  Data	  sources	  may	  not	  share	  instances.	  

Integra4on	  Group	  
Set	  of	  data	  sources	  that	  share	  instances	  
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Proposal	  
	  Iden'fying	  Integra'on	  Groups	  

Heuris4c	  rules	  to	  iden4fy	  integra4on	  groups	  

Data	  sources	  provided	  by	  VO	  
Units	  located	  in	  the	  same	  physical	  

locaDon.	  
e.g.:	  Bogotá	  

Data	  Sources	  provided	  by	  VO	  
Units	  of	  the	  same	  type.	  
e.g.:	  AdministraDon	  

Data	  Sources	  provided	  by	  VO	  Units	  
that	  belong	  to	  the	  same	  sub-‐

alliance.	  	  
e.g.:	  Cancer	  research	  alliance	  



Building	  Integra'on	  Groups	  

26/07/10	   A.	  POMARES	   34	  

C3	  

C2	  

C1	  

C1	  C3	  

C2	  

C2	  

C1	  
C3	  

C1	  

C3	  

C2	  

C3	  

C2	  

C1	  
C2	  

C1	  
C3	  

C1	  

C2	  
C3	  

C1	  

C2	  

C3	  

C2	  

C	  2	  

C3	  
	  

C1	  
C2	  

C1	  

Proposal	  

Result	  set	  1	   Result	  set	  2	  
	  

Result	  set	  3	  
	   Result	  set	  4	  Query	  Answer	  =	  

Can	  this	  assignment	  maximize	  the	  group	  contribu4on?	  

Query (condition1, condition 2, condition 3)!



Group	  Contribu'on	  in	  Prac'ce	  
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Proposal	  

Op4miza4on	  Model	  

Input:!
Query(condition1,condition2,condition3)	  	  

+Individual	  contribuDons	  	  
+IntegraDon	  Group	  

Output:!
Query(condition1,condition2,condition3)!

C3	  

C2	  

C3	  
	   C2	  

C1	  
C2	  

C1	  

C3	  

C2	  

C3	  
	   C2	  

C1	  
C2	  

C1	  

F.O.	  Maximizar	  la	  contribución	  grupal	  



Op'miza'on	  Model	  of	  Op'Source	  
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Proposal	  

! 

max
c=1

n

" Beni,c
i=1

m

" # (xi,c + assigi,c ),

! 

xi,c
i=1

m

" =1,#c $ C

! 

yi
i=1

m

" # k

! 

xi,c
c=1

n

" # yi$i % I

! 

Re si,c
c=1

n

" # assigi,c $ MaxRe si,%i & I

! 

assigi,c
c=1

n

" # MaxAssigi,$i % I

! 

xi,c " assigi,c,#i $ I,#c $ C

! 

assigi,c " yi,#i $ I,#c $ C
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Op'Source	  Process	  
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Proposal	  

Query	  
Manager	  

Knowledge	  
Base	   VO	  

Knowledge	  
Base	  

Diagnosis	  =	  Glaucoma	  
Procedure	  =	  OperaDonVitreous	  

GetKnowledgeFacts	  (Diagnosis=Glaucoma,	  Procedure	  =	  
GlaucomaLaserSurgery)	  	  
	  

DS1	  isSpecialist	  OperaDonontheEye	  
DS2	  isSpecialist	  OperaDonontheEye	  
DS3	  isContainer	  OperaDonontheEye	  
DS5	  isContainer	  OperaDonontheEye	  
	  
	  

DS4	  isSpecialist	  CongenitalAnomaliesouheEye	  
DS1	  isContainer	  OperaDonVitreous	  
DS6	  isContainer	  CongenitalAnomaliesouheEye	  	  
	  
	  

Data	  Source	  
Roles	  

GetKnowledgeFacts	  (IntegraDonGroups)	  
	  

{DS1,DS2,DS5},{DS3,DS4,DS6}	  
IntegraDon	  
Groups	  

OpDmizaDon	  

DS1	  Diagnosis=Glaucoma	  and	  Procedure	  =	  OperaDonVitreous	  
DS3	  Procedure	  =	  OperaDonVitreous	  
DS4	  Diagnosis	  =	  Glaucoma	  O

pD
m
ize

	   Data	  Source	  
Assignment	  

	  

First	  Assignment	  for	  
Execu/on	  



Op'Source	  as	  part	  of	  ARIBEC,	  an	  Architecture	  of	  Media'on	  for	  VO	  
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Proposal	  



Execu'on	  of	  a	  Query	  using	  ARIBEC	  
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Proposal	  

Query	  

Par/al	  Answer	  

If	  the	  par/al	  answer	  is	  not	  enough	  
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Op'Source	  Valida'on:	  Prototype	  
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VO	  Knowledge	  Base:	  OWL	  DL,	  Protégé	  as	  editor,	  Jena	  y	  Pellet	  as	  inference	  engine	  
Op'miza'on	  model:	  DefiniDon	  in	  GNU	  MathProg,	  execuDon	  using	  GNU	  Linear	  
Programming	  Kit	  (GLPK),	  GLPK-‐Java,	  CPLEX	  10.2	  
	  

ValidaDon	  



Op'Source	  Valida'on:	  Improvement	  on	  Source	  Selec'on	  Precision	  
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ValidaDon	  

	  
	  
	  
	  
	  

Context	  Sets	  
Rext:	  Data	  sources	  relevant	  extensionally	  for	  Q	  
Rk:	  First	  k	  data	  sources	  relevant	  extensionally	  
Aext:	  Data	  sources	  relevant	  extensionally	  for	  Q	  

selected	  by	  OpDSource	  
Ak:	  First	  k	  data	  sources	  selected	  by	  OpDSource	  

	  
	  
	  
	  
	  
	  
	  

Available	  data	  sources	  

Extensional	  Relevant	  	  
Data	  Sources	  

Relevant	  k	  Data	  	  
Sources	  

Precision	  
	  
	  
	  
	  
	  

Recall	  
	  
	  
	  
	  

Relevant	  data	  sources	  selected	  from	  
the	  total	  set	  of	  data	  sources	  selected	  

Relevant	  data	  sources	  selected	  from	  
the	  total	  set	  of	  relevant	  data	  sources	  
available	  

Not	  relevant	  data	  sources	  selected	  
from	  the	  total	  set	  of	  not	  relevant	  data	  
sources	  

FallOut	  
	  
	  
	  
	  



Op'Source	  Valida'on:	  Methodology	  
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Level	  of	  Knowledge	  of	  data	  
sources	  

	  

	  
	  

Type	  of	  query	  
	  

	  
	  

ValidaDon	  

Number	  of	  Data	  Sources	  

High	  
Medium	  
Low	  

Instances	  ConcentraDon	  
Instances	  Dispersion	  
ProperDes	  ConcentraDon	  

31-‐1000	  

Test	  Data	  Context	  



Varia'on	  on	  the	  Level	  of	  Knowledge	  

Query	  Procedure=Opera4onontheEye	  and	  Diagnosis=Glaucoma	  
Number	  of	  Data	  Sources	  501-‐1000	  
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ValidaDon	  

Objec've:	  To	  evaluate	  the	  impact	  that	  changes	  in	  the	  level	  of	  knowledge	  have	  on	  the	  
precision	  and	  recall	  of	  OpDSource	  

Extensional	  Precision	  is	  76%	  
when	  	  
20%	  of	  the	  data	  sources	  are	  
relevant	  extensionnally	  	  and	  
the	  level	  of	  K	  is	  medium	  



Varia'on	  on	  the	  Type	  of	  Query-‐Context	  Rela'onShip	  

Level	  of	  Knowledge	  Medium 	   	  Number	  of	  Data	  Sources	  501-‐1000	  
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ValidaDon	  

Objec've:	  To	  evaluate	  the	  behavior	  of	  OpDSource	  when	  the	  relaDonship	  between	  the	  
query	  and	  the	  data	  context	  varies	  and	  compare	  it	  with	  an	  intenDonal	  strategy.	  

	  	  	  	  	  	  Procedure=Opera4onontheEye	  and	  Diagnosis=Glaucoma	   	  Procedure=	  Colonoscopy	  and	  Diagnosis=Diabetes	  



Sensibility	  Analysis	  of	  Op'Source:	  Methodology	  
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ValidaDon	  

OpDmizaDon	  with	  
the	  fiable	  matrix	  

Base	  
Assignment	  

VariaDon	  of	  the	  
fiability	  

Test	  Assignment	  

Number	  of	  condiDons:5,10,20	  
Number	  of	  data	  sources:	  25,50,100,200,400,800	  

Number	  of	  changes	  

Changes	  on	  fiability	  
between	  0	  and	  0.66	  

Objec've:	  To	  measure	  the	  impact	  that	  have	  the	  opDmizaDon	  model	  w.r.t.	  the	  fiability	  
on	  the	  contribuDon	  esDmaDon.	  	  



Analysis	  of	  Sensibility	  
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ValidaDon	  



Comparison	  with	  IDrips	  
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ValidaDon	  

Objec've:	  Compare	  the	  behavior	  of	  OpDSource	  and	  Idrips	  using	  different	  uDlity	  
measures	  for	  IDrips	  
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Contribu'ons	  
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Conclusions	  and	  Future	  Work	  

•  OpDSource	  a	  strategy	  of	  souce	  selecDon	  for	  large	  scale	  VO	  
–  Source	  selecDon	  as	  an	  opDmizaDon	  model	  
–  Proved	  to	  improve	  the	  precision	  w.r.t.	  current	  strategies	  
–  Proved	  to	  select	  the	  most	  relevant	  data	  sources	  
–  Proved	  to	  reduce	  the	  redundancy	  in	  the	  final	  response	  w.r.t.	  strategies	  

based	  on	  general	  uDlity	  funcDons	  

•  Knowledge	  Based	  Strategy	  of	  Metadata	  DefiniDon	  
–  Allows	  to	  describe	  data	  contexts	  with	  flexibility	  
–  Uses	  organizaDonal	  knowledge	  to	  describe	  data	  contexts	  	  
–  Allows	  to	  differenDate	  data	  sources	  using	  the	  concept	  of	  data	  source	  

role	  

	  	  	  

Op'Source	  



Contribu'ons	  
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Conclusions	  and	  Future	  Work	  

•  ARIBEC	  
– An	  architecture	  that	  enriches	  the	  mediaDon	  level	  
of	  the	  mediaDon	  architecture	  

– Allows	  to	  select	  dynamically	  the	  source	  selecDon	  
strategy	  

•  Tool	  to	  evaluate	  the	  sensibility	  of	  models	  that	  
solve	  the	  assignment	  problem	  

ARIBEC	  



Future	  Work	  
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Conclusions	  and	  Future	  Work	  

•  Apply	  the	  principles	  of	  OpDSource	  to	  enrich	  other	  
strategies	  of	  source	  selecDon.	  

•  Integrate	  the	  proposal	  to	  commercial	  infrastructure	  of	  
integraDon.	  

	  
•  Apply	  OpDSource	  in	  the	  deep	  web	  to	  improve	  the	  
selecDon	  of	  data	  sources	  using	  the	  opDmizaDon	  model.	  

•  Build	  tools	  and	  design	  other	  strategies	  to	  capture	  the	  
role	  of	  data	  sources.	  



Thank	  you	  

Ques'ons?	  
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Virtual	  Organiza'on	  Domain	  
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Data Grid 
SLA 
GridInformationSystem 

Deep Web 
MetaQuerier 
WISE 
 

Peer to Peer Data 
Management Systems 

PIER, PIAZZA, PINS,  
APPA PeerDB 

They	  mediate	  the	  access	  
to	  heterogeneous	  and	  
distributed	  data	  sources.	  

Schema	  

Availability	  

Offered	  level	  of	  service	  

Extensional	  Metadata	  
	  anribute	  OP	  value	  	  
or	  summaries	  

Probe	  queries	  to	  
idenDfy	  topics	  



Complexity	  Analysis	  
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RestricDon	  of	  the	  Knapsack	  problem	  
	  
	  

Although	  it	  is	  NP	  Complete,	  Sensibility	  analysis	  proved	  that	  it	  is	  feasible	  to	  find	  its	  soluDon	  
in	  pracDce	  



Scalability	  Problems	  of	  SISPRO	  
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•  Data	  CentralizaDon	  
•  ETL	  when	  there	  are	  updates	  in	  the	  data	  
sources	  



GAP	  
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Physical	  Architecture	  
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Future	  Valida'on	  
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•  Changing	  different	  elements	  
•  Grid	  Infrastructure	  


