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Present	  ourselves	  and	  KEYSTONE	  

Pedro	  Furtado	  2013	  

  Jorge	  Bernardino	  and	  Pedro	  Furtado	  	  
  R&D	  @	  CISUC,	  University	  of	  Coimbra,	  Portugal	  

E-‐mail:	  jorge@isec.pt,	  pnf@dei.uc.pt	  

  Grateful	  for	  being	  here	  

1.  U.	  Coimbra,	  CISUC	  Research	  Center	  
2.  Research	  in	  big	  data,	  parallelism,	  nosql,	  benchmarking	  

Pedro	  Furtado	  2013	  

Roadmap	  

  Present	  ourselves	  and	  our	  work	  

  Introduce	  you	  to	  KEYSTONE	  COST	  ACTION	  
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Portugal	  

Pedro	  Furtado	  2013	  
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September	  2013	  	  	  

Coimbra 
  City in the center of Portugal 

  200 Km to the north of Lisbon 

  ~ 150 000 people 

  Most activity is around the  
 University 

  Many years of history 

Research	  

Research	  Group:	  SoWware	  and	  Systems	  Engineering	  

U.	  Coimbra	  

Research	  centre:	  CISUC	  

Pedro	  Furtado	  2013	  
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Pedro	  Furtado	  2013	  

Core	  competences	  (1)	  

Pedro	  Furtado	  2013	  

Core	  competences	  
  In	  the	  big	  data	  processing	  area	  

  Data	  Warehousing	  

  Benchmarking	  

  NoSQL	  

  BigData	  processing	  and	  scalability	  

  Parallel	  and	  Distributed	  Data	  Management	  

  Scalability	  

  Cloud	  compu_ng	  

  Complex	  event	  processing	  (CEP)	  

  Data	  mining	  



11/21/13	  

5	  

KEYSTONE	  
seman_c	  keyword-‐based	  search	  	  

on	  structured	  data	  sources	  IC1302	  

The	  Web	  
  Simple	  publishing	  model	  

  HTML	  pages	  

  Simple	  Query	  model	  
  Keywords	  

Search Engines 

<Title> …  
<Author> …  
<Date> … 
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Author 

Web pages RDBs RDF Collections Social Data 

HTTP HTTP 
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Structured	  Data	  Sources	  are	  leW	  out	  
  500	  6mes	  greater	  than	  what's	  publicly	  crawlable	  on	  the	  Web	  [W08]	  

<Title> …  
<Author> …  
<Date> … 

Author 
Date 

Title 

paper 
Name 

Author 

Web pages RDBs RDF Collections Social Data 

Search Engines 

HTTP HTTP 

11	  [W08]	  Alex	  Wright	  (2008).	  Searching	  the	  deep	  
web.	  Commun.	  ACM	  51(10):	  14-‐15	  

Structured	  Sources	  	  Structured	  
Queries	  

Search Engines 

LET	  $doc0	  :=	  document("inputXMLfile")	  
RETURN	  
<T>	  	  {	  dis_nct-‐values	  (	  
	  	  	  FOR	  $x0	  IN	  $doc0/S/grant,	  $x1	  IN	  $doc0/S/project,	  	  

	   	  $x2	  IN	  $doc0/S/contact,	  $x3	  IN	  $doc0/S/contact	  
	  	  	  WHERE	  	  $x2/cid/text()	  =	  $x0/manager/text()	  AND	  	  

	  $x0/supervisor/text()	  =	  $x3/cid/text()	  AND	  	  
	  $x0/project/text()	  =	  $x1/name/text()	  

	  	  	  RETURN	  
	  	  	  	  	  	  <project>	  	  	  
	  	  	  	  	  	  	  	  	  <code>	  	  {	  	  $x0/project/text()	  }	  	  </code>	  
	  	  	  	  	  	  	  	  	  {	  dis_nct-‐values	  (	  
	  	  	  	  	  	  	  	  	  FOR	  	  $x0L1	  IN	  $doc0/S/grant,	  $x1L1	  IN	  $doc0/S/project,	  	  

	   	  $x2L1	  IN	  $doc0/S/contact,	  $x3L1	  IN	  $doc0/S/contact	  
	  	  	  	  	  	  	  	  	  WHERE	  $x2L1/cid/text()	  =	  $x0L1/manager/text()	  AND	  	  

	   	  $x0L1/supervisor/text()	  =	  $x3L1/cid/text()	  AND	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  $x0L1/project/text()	  =	  $x1L1/name/text()	  AND	  	  

	   	  $x0/project/text()	  =	  $x0L1/project/text()	  
	  	  	  	  	  	  	  	  	  RETURN	  
	  	  	  	  	  	  	  	  	  	  	  	  <funding>	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  <fid>	  	  {	  	  $x0L1/gid/text()	  }	  	  </fid>	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  <finId>	  	  {	  	  "Sk52(",	  $x0L1/gid/text(),	  ",	  ",	  $x0L1/project/text(),	  ")"	  }	  	  	  

	  </finId>	  </funding>	  )	  }	  	  
	  	  	  	  	  	  </project>	  	  	  

Not
	  for

	  the
	  cas

ual
	  

Inte
rne

t	  us
ers
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Keyword	  Searching	  for	  Structured	  
Sources	  

Current	  approaches	  for	  Keyword	  Searching	  in	  
structured	  DBs	  are	  not	  suitable	  in	  a	  web	  dynamic	  
environment	  
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13	  

Search Engines 

Open	  challenges	  

  Keyword	  search	  without	  complete	  (prefetch/pre-‐indexed)	  /	  

  Keyword	  search	  without	  con_nuous	  access	  to	  the	  data	  
  Databases	  on	  the	  deep	  web	  

  Databases	  subject	  to	  frequent	  and	  unpredictable	  updates	  

  Big	  Data	  /	  Linked	  Open	  Data	  	  

  Mul_-‐source	  scenarios	  
  Database	  selec_on	  

  Fusion	  of	  the	  resultsof	  the	  expected	  result	  

  Datasets	  and	  measures	  for	  evalua_ng	  the	  approaches	  

14	  
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The	  mul_-‐faceted	  nature	  	  
of	  the	  problem	  

Francesco	  Guerra	  

  KEYSTONE	  key	  concepts	  from	  the	  research	  perspec_ve	  

Ranking	  

Schema	  
Matching	  

En_ty	  
Recogni_on	  

Metadata	  
Management	   Informa_on	  

Retrieval	  

Seman_c	  Data	  
Management	  

Seman_c	  
Web	  

Ar_ficial	  
Intelligence	  

User	  
Interac_on	  

Deep	  
Web	  

Interface	  
Design	  

Natural	  Language	  
Processing	  

Seman_c	  
Disambigua_on	  

Data	  
Cleaning	  

Probabilis_c	  
Data	  Matching	  

Data	  
Fusion	  

Data	  
Integra_on	  

Data	  
Quality	  

Provenance	  

Database	  
Summariza_on	  

Keyword	  
Disambigua_on	  

Conflict	  
Resolu_on	  

Seman_c	  
Indexing	  

Seman_c	  
Similarity	  

Duplicate	  
Detec_on	  

Source	  
Modeling	  

Benchmarks	  

SQL	  

Machine	  
Learning	  

Evalua_on	  

SPARQL	  

15	  

Four	  working	  groups	  
  WG1:	  Representa6on	  of	  structured	  data	  sources	  

  How	  to	  extract	  a	  set	  of	  metadata	  describing	  data	  sources	  and	  to	  index	  them	  for	  their	  retrieval	  	  

  WG2:	  Keyword	  search	  
  How	  to	  select	  the	  relevant	  sources	  for	  a	  query	  and	  match	  keywords	  with	  the	  data	  structures	  	  

  WG3:	  User	  interac6on	  

  WG4:	  Research	  integra6on,	  showcases,	  benchmarks,	  and	  evalua6ons	  
  How	  to	  integrate	  func_onali_es	  into	  a	  search	  engine	  and	  how	  to	  evaluate	  it	  

  Four	  tasks	  addressed	  by	  all	  the	  WGs	  
1.   Review	  of	  the	  exis_ng	  emerging	  techniques	  	  
2.   Open	  issues	  in	  the	  field	  
3.   Roadmap	  for	  achieving	  the	  KEYSTONE	  outcomes	  
4.   Coordina6on	  of	  research	  ac_vi_es	  
5.   Dissemina6on	  of	  the	  outcomes	  

16	  
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The	  KEYSTONE	  Ac_on	  

17	  

  What	  is	  COST?	  
  intergovernmental	  framework	  	  
  European	  Coopera_on	  in	  Science	  and	  Technology,	  	  
  coordina_on	  of	  na_onally-‐funded	  research	  on	  a	  

European	  level.	  	  

  What	  does	  COST	  fund	  in	  Keystone?	  
  Ac_vity	  1:	  Common	  repository	  of	  knowledge	  

  Ac_vity	  2:	  Working	  Group	  mee_ngs	  	  

  Ac_vity	  3:	  Open	  workshops	  	  

  Ac_vity	  5:	  Exchanges	  of	  researchers	  	  

  Which	  Countries	  are	  involved?	  
  See	  map:	  red	  countries	  already	  involved;	  researchers	  in	  blue	  countries	  want	  to	  

par_cipate	  

Objec_ves	  &	  Drivers	  

1.  Promote	  the	  research	  among	  European	  units	  

2.  Facilitate	  the	  transfer	  of	  knowledge	  and	  technology	  
1.  Scien_fic	  papers,	  newslevers	  and	  discussion	  groups	  

2.  Mee_ngs,	  training	  schools	  and	  academic	  /	  industrial	  events	  

3.  Build	  a	  cri_cal	  mass	  of	  research	  ac_vi_es	  

4.  Support	  the	  involvement	  of	  early	  stage	  researchers	  

18	  
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Par_cipa_ng	  in	  Keystone	  

19	  

  Finding	  partners	  for	  
  Wri_ng	  applica_ons	  to	  EU	  calls	  

  Solving	  keyword-‐search	  issues	  in	  par_cular	  domains	  

  Discussing	  /	  Applying	  /	  Evalua_ng	  solu_ons	  

  Supplying	  knowledge	  and	  technology	  transfer	  needs	  

  …	  and	  more!	  

  Interested	  people	  can	  	  
  Visit	  the	  website	  hvp://www.keystone-‐cost.eu/	  

  Send	  an	  email	  to	  francesco.guerra@unimore.it	  

We	  will	  also	  be	  glad	  to	  have	  an	  e-‐mail	  from	  you:	  

  Pedro	  Furtado:	  pnf@dei.uc.pt	  

  Jorge	  Bernardino:	  jorge@isec.pt	  


