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New office in 
Medellín, 
Colombia! 

hjp://www.isoco.com	  

What is iSOCO? 



Innovation culture 
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Research	  

Technology	  

Market	  



Web 1.0, 2.0, 3.0… n+1 
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Our pipeline 
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Research projects and partners 
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Classic Web 
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MovieDB 

 
Wikipedia 

Data exposed to 
the Web  via 

HTML, pdf, etc. 
 

©	  Slide	  adapted	  from	  “5min	  Introduc9on	  to	  Linked	  Data”-‐	  Olaf	  Har9g	  
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Information from 
single pages  

can be found via 
search engines 

Complex queries 
over multiple  
pages / data 

sources? 



Use	  the	  Web	  like	  a	  single	  global	  database	  
Move	  from	  a	  Web	  of	  documents	  to	  a	  Web	  of	  Data	  

What do we actually want? 
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MovieDB 

 
Wikipedia 

©	  Slide	  adapted	  from	  “5min	  Introduc9on	  to	  Linked	  Data”-‐	  Olaf	  Har9g	  

• And obviously Google (and others) have already started working on it 
• Google	  Knowledge	  Graph	  
•  schema.org  

  



Linked Data enables such Web of Data 
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MovieDB 

 
Wikipedia 

Global	  Iden9fier:	  URI	  (Uniform	  Resource	  IdenJfier),	  which	  is	  a	  string	  of	  characters	  used	  	  
	   	  to	  idenJfy	  a	  name	  or	  a	  resource	  on	  the	  Internet.	  

	  

http://wiki.../Brazil 
http://imdb.../CityOfGod 

Data	  Model:	  RDF	  (Resource	  DescripJon	  Framework),	  which	  is	  a	  standard	  model	  	  
	   	  for	  data	  interchange	  on	  the	  Web	  

	  

hjp://.../populaJon	  

hjp://.../name	  

202656788 

“City of God” 

Access	  Mechanism:	  HTTP	  
	  Connec9on:	  Typed	  Links	  
	  

hjp://.../filming_locaJon	  

©	  Slide	  adapted	  from	  “5min	  Introduc9on	  to	  Linked	  Data”-‐	  Olaf	  Har9g	  



Linked Open Data Cloud - 2014 
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hjp://lod-‐cloud.net/	  
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Approaches to data management – Evolution of the database 
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Fujitsu	  White	  Paper	  –	  Linked	  Data,	  connecJng	  and	  exploiJng	  big	  data	  



Approaches to data management – Evolution of the database 
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Fujitsu	  White	  Paper	  –	  Linked	  Data,	  connecJng	  and	  exploiJng	  big	  data	  



Approaches for Data Integration 
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Enterprise	  IntegraJon	  pajerns,	  designing,	  building,	  and	  deploying	  messaging	  soluJons	  



Approaches for Data Integration 
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Enterprise	  IntegraJon	  pajerns,	  designing,	  building,	  and	  deploying	  messaging	  soluJons	  



Enterprise application integration 

LOD	  Brasil	  2014	  |	  19	  a	  21	  de	  novembro	  |	  Florianópolis	   20	  

Enterprise Linked Data | Boris Villazón-Terrazas 

•  Three	  main	  levels	  

•  Physical	  integraJon,	  interconnecJon	  of	  devices	  via	  computer	  networks	  	  

•  ApplicaJon	  integraJon,	  integraJon	  of	  sotware	  applicaJons	  and	  databases	  

•  Business	   integraJon,	   coordinaJon	   of	   the	   funcJons	   that	   manage	   control	   and	  
monitor	  business	  processes.	  

	  



Enterprise application integration 

LOD	  Brasil	  2014	  |	  19	  a	  21	  de	  novembro	  |	  Florianópolis	   21	  

Enterprise Linked Data | Boris Villazón-Terrazas 

•  Service	   Oriented	   Architecture	   (SOA),	   architectural	   style	   for	   building	   enterprise	  
applicaJons	  using	  independent	  business-‐aligned	  services	  that	  can	  be	  combined	  into	  
agile	  and	  flexible	  business	  processes.	  

	  
	  

SOA	  meta-‐model,	  The	  Linthicum	  Group	  



Enterprise application integration 

LOD	  Brasil	  2014	  |	  19	  a	  21	  de	  novembro	  |	  Florianópolis	   22	  

Enterprise Linked Data | Boris Villazón-Terrazas 

•  REST,	  architectural	  style	  that	  defines	  a	  set	  of	  constraints	  for	  describing	  hypermedia	  
system	  
•  Resource	  idenJficaJon	  
•  Uniform	  interfaces	  
•  Self-‐descrpJve	  messages	  
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But first, what is Enterprise Linked Data? 
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David	  Wood’s	  slides	  about	  Linked	  Enterprise	  Data	  on	  SemTech	  2010	  

hjp://semanJcweb.com/files/SU/LED-‐slides.pdf	  

Enterprise	   Linked	   Data	   is	   the	   applicaJon	  
of	   SemanJc	   Web	   architecture	   principles	  
to	   real-‐world	   informaJon	   management	  
issues	  faced	  by	  commercial,	  not-‐for-‐profit	  
and	  government	  enterprises.	  



More references 

LOD	  Brasil	  2014	  |	  19	  a	  21	  de	  novembro	  |	  Florianópolis	   25	  

Enterprise Linked Data | Boris Villazón-Terrazas 

hjp://linkeddatadeveloper.com/Projects/Linking-‐
Enterprise-‐Data/Manuscript/led-‐contents.html	  

hjps://www.inria.fr/content/download/18171/514403/
version/1/file/AnJdot_Fabrice-‐LACROIX.pdf	  



Enterprise  
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•  Linked	  Data	  is	  not	  necessarily	  free	  data	  
	  
•  Enterprises	  have	  many	  disparate	  data	  sources	  and	  data	  silos	  
	  
•  Data	  sources	  with	  similar/inconsistent	  informaJon	  
	  
•  Complex	  data	  integraJon	  processes	  
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Could linked data represent the next evolutionary stage for data management? 

OLTP 

Transac9onal	  
Systems	  

Big	  Data	  
Systems	  

NoSQL 

Structured	  
(transacJonal)	  	  

Unstructured	  

OLAP 

Structured	  
(analyJcal)	  	  

Business	  
Intelligence	  

5	  

Linked 

External	  
(open)	  data	  
sources	  

EffecJvely,	  linked	  data	  can	  be	  used	  as	  a	  broker,	  mapping	  and	  interconnecJng,	  
indexing	  and	  feeding	  real-‐Jme	  informaJon	  from	  a	  variety	  	  of	  sources.	  



RDB2RDF 
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transforma9on	  
descrip9on	  

transforma9on	  
engine	  

•  R2RML:	  RDB	  to	  RDF	  Mapping	  Language	  -‐	  hjp://www.w3.org/TR/r2rml/	  
•  Direct	  Mapping	  -‐	  hjp://www.w3.org/TR/rdb-‐direct-‐mapping/	  
•  R2RML	  and	  Direct	  Mapping	  Test	  Cases	  -‐	  hjp://www.w3.org/TR/rdb2rdf-‐test-‐cases/	  
•  RDB2RDF	  ImplementaJon	  Report	  -‐	  hjp://www.w3.org/TR/rdb2rdf-‐implementaJons/	  
	  
hjp://www.slideshare.net/boricles/first-‐overview-‐of-‐r2rml-‐and-‐direct-‐mapping	  



More RDF converters 
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•  XML	  -‐	  hjp://www.w3.org/TR/grddl/	  

•  CSV	  –	  RDF	  Refine	  –	  a	  Open	  Refine	  extension	  for	  exporJng	  RDF	  
•  CSV	  on	  the	  Web	  Working	  Group	  hjp://www.w3.org/2013/05/lcsv-‐
charter.html	  …	  There	  will	  be	  a	  tutorial	  this	  aternoon	  

	  

•  hjp://www.w3.org/wiki/ConverterToRdf	  



A scenario 
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Office	  A	   Office	  B	  

Office	  C	   Products	  

Company	  1	  

Agency	  A	  
Services	  

Agency	  B	  

Company	  2	  



Federated Queries 
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Image	  taken	  from	  Flick	  	  hjps://www.flickr.com/photos/fadirra/5915787567/	  



Federated SQL queries within DBMS? 
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•  Not	  so	  difficult	  if	  we	  are	  using	  the	  same	  DBMS	  vendor	  
•  MySQL	  to	  MySQL	  
•  Oracle	  to	  Oracle	  
•  PostgreSQL	  to	  PostgreSQL	  

•  If	  we	  are	  dealing	  with	  different	  DBMS	  vendor	  
•  Build	  wrappers	  



Federated SPARQL Query Syntax 
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SPARQL_ENDPOINT_URL_A 
 
SELECT * 
FROM <http://example.com/graph/mygraph> 
WHERE { 
  ?s ?q ?w . 
SERVICE <SPARQL_ENDPOINT_URL_B> {  
   SELECT *  
   FROM <http://localhost:8890/isoco> { 
    ?t ?q ?o . 
  }  
 } 
} 

SPARQL_ENDPOINT_URL_A 

SERVICE	  <….>	  {	  SELECT	  *	  FROM	  ….	  WHERE	  {	  ….}	  }	  

SPARQL_ENDPOINT_URL_B 

Results	  	  



Moreover, we have the LDP platform 
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hjps://dvcs.w3.org/hg/ldpwg/raw-‐file/default/tests/reports/ldp.html	  

•  LDP	  is	  a	  set	  of	  best	  pracJces	  and	  simple	  approach	  to	  read-‐write	  Linked	  
Data	  architecture,	  based	  on	  HTTP	  access	  to	  web	  resources	  that	  describe	  
their	  stage	  using	  RDF	  data	  model	  

	  
Current	  implementaJons	  	  

hjp://www.w3.org/TR/2014/WD-‐ldp-‐20140916/	  



Apache Marmotta 
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hjp://marmoja.apache.org/	  

•  Apache	  Marmoja	  is	  an	  Open	  Pla�orm	  	  for	  Linked	  Data	  

•  The	  goal	  of	  Apache	  Marmoja	  is	  to	  provide	  an	  open	  implementaJon	  of	  	  
a	  Linked	  Data	  Pla�orm	  that	  can	  be	  used,	  extended	  and	  deployed	  easily	  
by	  organizaJons	  who	  want	  to	  publish	  Linked	  Data	  or	  build	  custom	  
applicaJons	  on	  Linked	  Data.	  
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Search through personalised, adaptive interaction 
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https://www.youtube.com/watch?v=sqmFRpgiLIg 



Linked Data within Smart Cities 
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Data sources about  
Environment 

Data sources about 
Energy 

Data sources about 
Transport 

Linked Data 
Portal 

Data Sources about 
City 

Citizen-driven 
services 

Administration-driven 
Services 



Linked Data within Smart Cities 
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Portal Transporte 

 
•  Portal Transporte (transporte.linkeddata.es) 
•  Portal Medioambiente  (streams.linkeddata.es) 
•  Portal Ciudad (ciudad.linkeddata.es) 
•  Portal Energía (energia.linkeddata.es) 

Nuevas funcionalidades: Buffer, Rutas, Tweets,… 

Portal Open Data (ciudad2020.linkeddata.es) 

hjp://www.youtube.com/watch?v=naIpLlWRdwo	  
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http://crowdcrisiscontrol.isoco.com/crowdmap/ 

Controlling and monitoring humanitarian crisis  
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Knowledge	  Tagger	  	  
Goal:	  Perform	  detec9on	  and	  disambigua9on	  of	  targeted	  named	  en99es	  in	  texts,	  in	  
domain	  and	  applica9on	  specific	  scenarios	  where	  texts	  have	  parJcular	  content	  
nature:	  
	  
E.g.	  Disambiguate	  football	  players	  and	  teams	  in	  texts	  describing	  football	  matches.	  
E.g.	  Disambiguate	  locaJons	  in	  texts	  describing	  military	  conflicts.	  
E.g.	  Disambiguate	  films	  and	  actors	  in	  film	  reviews.	  
…	  	  

	  
Mo9va9on:	  The	  customizaJon	  capabiliJes	  of	  exisJng	  open-‐domain	  NERD	  systems	  are	  
not	  always	  adequate	  to	  tackle	  “specialized”	  applicaJon	  scenarios.	  

	  
Approach:	  Consider	  available	  domain	  ontologies	  and	  semanJc	  data	  and	  use	  them	  to	  
build	  scenario-‐specific	  disambigua9on	  evidence	  models.	  

	  
	  

hjp://glocal.isoco.net/disambiguator/demo/	  



Knowledge Tagger 
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•  The	  first	  case	  is	  from	  the	  media	  sector,	  involving	  extracJng	  event	  descripJons	  from	  
mulJmedia	  content	  related	  to	  football.	  	  

•  The	  second	  case	  is	  from	  the	  scienJfic	  publishing	  domain,	  involving	  the	  development	  
of	  a	  semanJc	  recommendaJon	  system	  for	  papers	  and	  experts.	  	  

•  Finally,	  the	  third	  case	  is	  from	  the	  insurance	  sector,	  involving	  using	  NER	  to	  categorize	  
customer	  requests,	  as	  part	  of	  a	  larger	  customer	  support	  system.	  	  

	  



Knowledge Tagger – Lessons learned 
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Lesson	  1:	  Open	  domain	  approaches	  may	  not	  be	  effecJve	  in	  specific	  domains	  and	  
scenarios.	  
	  
Lesson	  2:	  Performing	  NER	  is	  not	  always	  enough	  to	  understand	  what	  a	  text	  talks	  about.	  
	  
Lesson	  3:	  Reusing	  Linked	  Open	  Data	  as	  domain	  knowledge	  for	  NER	  systems	  is	  not	  
always	  straigh�orward.	  
	  

Alexopoulos,	  P.,	  Villazón-‐Terrazas,	  B.,	  Gómez-‐Pérez,	  J.M.:	  
Knowledge	  Tagger:	  Customizable	  SemanJc	  EnJty	  ResoluJon	  
using	  Ontological	  Evidence.	  ;In	  I-‐SEMANTICS	  (2013)	  



Low uptake of LOD in non-academic 
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•  LOD	  cloud	  covers	  mainly	  “general	  knowledge”	  in	  contrast	  to	  “domain	  knowledge”	  

§  We	  need	  micro	  LOD	  clouds,	  e.g.,	  Bio2RDF	  
§  Datasets	  without	  licenses	  are	  most	  problemaJc	  for	  commercial	  use	  

•  Most	  LOD	  datasets	  are	  maintained	  by	  a	  single	  person	  or	  nobody	  at	  all	  

§  It’s	  not	  the	  data	  only	  which	  is	  linked,	  also	  people	  and	  organizaJons	  

	  

hjp://blog.semanJc-‐web.at/author/ablvienna/	  



ELD 
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•  EliminaJon	  of	  internal	  data	  'silos‘	  
	  
•  IntegraJon	  of	  internal	  and	  external	  data	  
	  
•  Easy	  interlinkage	  of	  enterprise,	  industry-‐standard,	  open	  public	  and	  public	  

subscripJon	  data	  
	  
•  Report	  creaJon	  and	  data	  display	  based	  on	  templates	  and	  queries,	  not	  requiring	  

manual	  crating	  
	  
•  Data	  access,	  analysis	  and	  manipulaJon	  pushed	  out	  to	  the	  user	  level	  
Deliver	  new	  applicaJons	  
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Realização	  

Apoio	  


