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Significant buzz… 

} There is quite a buzz around “Semantics”, 
“Semantic Technologies”, “Semantic Web”, 
“Web 3.0”, “Data Web”, etc, these days 

} New applications, companies, tools, etc, come 
to the fore frequently 
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Significant buzz… 

}  It is, of course, not always clear what these 
terms all mean: 
}  “Semantic Web” is a way to specify data and data 

relationships; it is also a collection of specific 
technologies (RDF, OWL, GRDDL, SPARQL, …) 

}  “Semantic Technologies”, “Web 3.0” often mean 
more, including intelligent agents, usage of complex 
logical procedures, etc  
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Significant buzz… (cont.) 

}  Predicting the exact evolution in terms of Web 
3.0, Web 4.0, etc, is a bit as looking into a 
crystal ball 

}  But the Semantic Web technologies are already 
here, are used and deployed 

} They are at the basis of further evolution 
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Technology adoption life cycle 

© Chasm Group (adapted) 
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A vision on the evolution… 

(this Web 3.0 is not identical to the “journalistic” Web3.0; merely timing) 
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The 2007 Gartner predictions 

During the next 10 years, Web-based technologies will  
improve the ability to embed semantic structures [… it] will  
occur in multiple evolutionary steps… 
 
By 2017, we expect the vision of the Semantic Web […] 
to coalesce […] and the majority of Web pages are 
decorated with some form of semantic hypertext. 
 
By 2012, 80% of public Web sites will use some level of  
semantic hypertext to create SW documents […] 15% of  
public Web sites will use more extensive Semantic  
Web-based ontologies to create semantic databases 

(note: “semantic hypertext” refers to, eg, RDFa, microformats with possible GRDDL, etc.)  

“Finding and Exploiting Value in Semantic Web Technologies on the Web”, Gartner Report, May 2007 
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Another longer term vision… 
(from the “Semantic Wave 2008” report, from Project10X) 

Courtesy of Mills Davis, Project10X; source: Nova Spivack, Radar Networks and John Breslin, DERI 
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Another longer term vision… 
(from the “Semantic Wave 2008” report, from Project10X) 

Courtesy of Mills Davis, Project10X; source: Nova Spivack, Radar Networks and John Breslin, DERI 
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Let us keep to the Semantic Web for 
now… 

}  In what follows we will restrict ourselves to 
the Semantic Web 
}  a way to specify data and data relationships 
}  allows data to be shared and reused across 

application, enterprise, and community boundaries 
}  emphasis on the Web aspect:  

}  scale, inherent lack of knowledge, possible inconsistencies 
}  possibility to combine everything that can be identifed via a 

URI 
}  a collection of fundamental technologies (RDF/S, 

OWL, GRDDL, SPARQL, …) 
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The (latest) Semantic Web Stack… 
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Tim Berners-Lee’s Semantic Wave 
(2003) 
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Tim Berners-Lee’s Semantic Wave 
(2008) 
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The “corporate” landscape is moving 

}  Major companies offer (or will offer) Semantic Web 
tools or systems using Semantic Web: Adobe, 
Oracle, IBM, HP, Software AG, GE, Northrop 
Gruman,  Altova, Microsoft, … 

}  Others are using it (or consider using it) as part of 
their own operations: Novartis, Pfizer, Telefónica, … 

}  Some of the names of active participants in W3C 
SW related groups: HP, Agfa, SRI International, Fair 
Isaac Corp., Oracle, Boeing, IBM, Chevron, Siemens, 
Nokia, Pfizer, Eli Lilly, … 
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Lots of Tools (not an exhaustive list!) 
}  Categories: 

}  Triple Stores 
}  Inference engines 
}  Converters 
}  Search engines 
}  Middleware 
}  CMS 
}  Semantic Web browsers 
}  Development 

environments 
}  Semantic Wikis 
}  … 

}  Some names: 
}  Jena, AllegroGraph, Mulgara, 

Sesame, flickurl, … 
}  TopBraid Suite, Virtuoso, 

Falcon, Drupal 7, Redland, 
Pellet, … 

}  Disco, Oracle 11g, RacerPro, 
IODT, Ontobroker, OWLIM, 
Talis Platform, … 

}  RDF Gateway, RDFLib, Open 
Anzo, Zitgist, Protégé, … 

}  Thetus publisher, 
SemanticWorks, SWI-Prolog, 
RDFStore… 
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May start with specific communities 

} The needs of a deployment application area: 
}  have serious problem or opportunity 
}  have the intellectual interest to pick up new things 
}  have motivation to fix the problem 
}  its data connects to other application areas 
}  have an influence as a showcase for others 

} The high energy physics community played this 
role for the Web in the 90’s 
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Some deployment communities 
} Major communities pick the technology up: 

digital libraries, defence, eGovernment, energy 
sector, financial services, health care, oil and gas 
industry, life sciences … 

}  Semantic Web also appear in the “Web 2.0/
Web 3.0” applications (whatever that means   ) 
}  exchange of social data, personal “space” 

applications 
}  dynamic Web site backends, multimedia asset 

management 
}  etc 
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W3C’s use case collection 

} W3C is actively collecting SW use cases and 
case studies 
}  use case: prototype applications within the 

enterprise 
}  case study: deployed applications, either in an 

enterprise, community, governmental, etc sites 
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W3C’s use case collection 
}  At present there are 

}  29 case studies and 13 use cases (July 2010) 
}  from 12 different countries around the globe 
}  activity areas of submitters include: automotive, 

broadcasting, financial institution, health care, oil & gas 
industry, pharmaceutical, public and governmental 
institutions, publishing, telecommunications, … 

}  usage areas include: data integration, portals with 
improved local search, business organization, B2B 
integration, … 

}  Remember this URI: http://www.w3.org/2001/sw/
UseCases/  
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So how do applications look like? 
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Application patterns 
}  It is fairly difficult to “categorize” applications 
}  With this caveat, some of the application patterns: 

}  data integration  
}  intelligent (specialized) Web sites (portals) with 

improved local search based on vocabularies and 
ontologies 

}  content and knowledge organization 
}  knowledge representation, decision support 
}  X2X integration (often combined with Web Services) 
}  data registries, repositories 
}  collaboration tools (eg, social network applications) 
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Applications are not always very 
complex… 

}  Eg: simple semantic annotations of data 
provides easy integration (eg, with MusicBrainz, 
Wikipedia, geographic data sets, etc) 

} What is needed: some simple vocabularies, 
simple annotation 
}  annotation an be generated by a server 

automatically, or 
}  added by the user via some user interface 

} This extra data can be in some microformats, 
in RDFa, … 
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A typical RDFa usage… 
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A typical RDFa usage… 
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Another relatively simple application 

} Goal: reuse of older 
experimental data 

} Keep data in 
databases or XML, 
just export key 
“fact” as RDF 

} Use a faceted 
browser to visualize 
and interact with 
the result 

Courtesy of Nigel Wilkinson, Lee Harland, Pfizer Ltd, Melliyal Annamalai, Oracle (SWEO Case Study) 
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The “HCLS Demo” 
} The W3C Health Care and Life Sciences 

Interest Group (“HCLS”) has developed few 
demonstrations on SW usage 

} Goal is to show: 
}  the HCLS community how Semantic Web can be 

used 
}  the SW community how this technology can be 

useful in this application are 
}  it is a good example of Semantic Web usage in 

general in a non-trivial setting  
}  Prevailing paradigm is data integration 
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HCLS Demo: The Allen Brain Atlas 

} Mouse brains cut in slices and stained for the 
presence of gene expression: 20,000 genes, 
400,000 images at high resolution 

} Currently available only through an HTML 
interface… 
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Brain Atlas “mashed up” with Google 
maps 

Courtesy of Susie Stephens, Eli Lilly, Alan Ruttenberg, Science Commons, and the W3C HCLS IG 
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How is it done? 

}  Scrape 80K of Brain Atlas web pages to extract 
the information (images references, metadata, 
etc), turn this into RDF 

} Combine it (SPARQL, Ajax, Google maps,…) 

Courtesy of Susie Stephens, Eli Lilly, Alan Ruttenberg, Science Commons, and the W3C HCLS IG 
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HCLS demo: looking for Alzheimer’s 
targets 
}  Signal transduction 

pathways are considered 
to be rich in proteins that 
might respond to chemical 
therapy 

}  CA1 Pyramidal Neurons 
are known to be 
particularly damaged in 
Alzheimer’s disease 

}  Can we find candidate 
genes known to be 
involved in signal 
transduction and active in 
Pyramidal Neurons? 
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To answer: integrate datasets 

} W3C HCLS IG has already integrated a 
number of public datasets and ontologies 
}  assign URI-s to bio entities 
}  data converted or made reachable in RDF 
}  use reasoners to infer extra triples to increase 

expressiveness 
}  query the data with SPARQL and visualization tools 
}  around 400M triples (in May 2007) 
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The datasets 
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Use SPARQL to integrate… 
}  prefix go: <http://purl.org/obo/owl/GO#> 
}  prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> 
}  prefix owl: <http://www.w3.org/2002/07/owl#> 
}  prefix mesh: <http://purl.org/commons/record/mesh/> 
}  prefix sc: <http://purl.org/science/owl/sciencecommons/> 
}  prefix ro: <http://www.obofoundry.org/ro/ro.owl#> 

 
}  select ?genename ?processname 
}  where 
}  {  graph <http://purl.org/commons/hcls/pubmesh> 
}      { ?paper ?p mesh:D017966 . 
}        ?article sc:identified_by_pmid ?paper. 
}        ?gene sc:describes_gene_or_gene_product_mentioned_by ?article. 
}      } 
}    graph <http://purl.org/commons/hcls/goa> 
}      { ?protein rdfs:subClassOf ?res. 
}        ?res owl:onProperty ro:has_function. 
}        ?res owl:someValuesFrom ?res2. 
}        ?res2 owl:onProperty ro:realized_as. 
}        ?res2 owl:someValuesFrom ?process. 
}    graph <http://purl.org/commons/hcls/20070416/classrelations> 
}      {{?process <http://purl.org/obo/owl/obo#part_of> go:GO_0007166}  
}        union 
}       {?process rdfs:subClassOf go:GO_0007166 }}  
}        ?protein rdfs:subClassOf ?parent. 
}        ?parent owl:equivalentClass ?res3. 
}        ?res3 owl:hasValue ?gene. 
}       } 
}    graph <http://purl.org/commons/hcls/gene> 
}      { ?gene rdfs:label ?genename } 
}    graph <http://purl.org/commons/hcls/20070416> 
}      { ?process rdfs:label ?processname} 
}  } 

Mesh: Pyramidal Neurons 

Pubmed: Journal Articles 

Entrez Gene: Genes 

GO: Signal Transduction 

Inference required 

Courtesy of Susie Stephens, Eli Lilly, Alan Ruttenberg, Science Commons, and the W3C HCLS IG 
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Yielding results to the query… 

}  DRD1, 1812   adenylate cyclase activation 
}  ADRB2, 154   adenylate cyclase activation 
}  ADRB2, 154   arrestin mediated desensitization of G-protein coupled receptor protein signaling pathway 

}  DRD1IP, 50632  dopamine receptor signaling pathway 
}  DRD1, 1812   dopamine receptor, adenylate cyclase activating pathway 
}  DRD2, 1813   dopamine receptor, adenylate cyclase inhibiting pathway 

}  GRM7, 2917   G-protein coupled receptor protein signaling pathway 
}  GNG3, 2785   G-protein coupled receptor protein signaling pathway 
}  GNG12, 55970  G-protein coupled receptor protein signaling pathway 
}  DRD2, 1813   G-protein coupled receptor protein signaling pathway 

}  ADRB2, 154   G-protein coupled receptor protein signaling pathway 
}  CALM3, 808   G-protein coupled receptor protein signaling pathway 
}  HTR2A, 3356  G-protein coupled receptor protein signaling pathway 
}  DRD1, 1812   G-protein signaling, coupled to cyclic nucleotide second messenger 

}  SSTR5, 6755  G-protein signaling, coupled to cyclic nucleotide second messenger 
}  MTNR1A, 4543  G-protein signaling, coupled to cyclic nucleotide second messenger 
}  CNR2, 1269   G-protein signaling, coupled to cyclic nucleotide second messenger 

}  HTR6, 3362   G-protein signaling, coupled to cyclic nucleotide second messenger 
}  GRIK2, 2898   glutamate signaling pathway 
}  GRIN1, 2902   glutamate signaling pathway 
}  GRIN2A, 2903 glutamate signaling pathway 

}  GRIN2B, 2904 glutamate signaling pathway 
}  ADAM10, 102 integrin-mediated signaling pathway 
}  GRM7, 2917   negative regulation of adenylate cyclase activity 
}  LRP1, 4035   negative regulation of Wnt receptor signaling pathway 

}  ADAM10, 102 Notch receptor processing 
}  ASCL1, 429   Notch signaling pathway 
}  HTR2A, 3356  serotonin receptor signaling pathway 

}  ADRB2, 154   transmembrane receptor protein tyrosine kinase activation (dimerization) 
}  PTPRG, 5793  transmembrane receptor protein tyrosine kinase signaling pathway 
}  EPHA4, 2043  transmembrane receptor protein tyrosine kinase signaling pathway 
}  NRTN, 4902   transmembrane receptor protein tyrosine kinase signaling pathway 

}  CTNND1, 1500  Wnt receptor signaling pathway 

Many of the genes are indeed related to Alzheimer’s Disease through gamma secretase (presenilin) activity 

Courtesy of Susie Stephens, Eli Lilly, Alan Ruttenberg, Science Commons, and the W3C HCLS IG 



35 

The “core”…   

} The “core” of the HCLS demo was the access 
and integration of public datasets via the 
Semantic Web 
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Linking Open Data Project 

} Goal: “expose” open datasets in RDF 
}  Set RDF links among the data items from 

different datasets 

}  Set up SPARQL 
endpoints 

}  Billions of 
triples, millions 
of “links” 
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Example data source: DBpedia 

} DBpedia is a community effort to 
}  extract structured (“infobox”) information from 

Wikipedia 
}  provide a SPARQL endpoint to the dataset 
}  interlink the DBpedia dataset with other datasets 

on the Web 
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Extracting structured data from 
Wikipedia 

@prefix dbpedia <http://dbpedia.org/resource/>. 
@prefix dbterm  <http://dbpedia.org/property/>. 
 
dbpedia:Amsterdam 

  dbterm:officialName "Amsterdam" ; 

  dbterm:longd "4" ; 
  dbterm:longm "53" ; 
  dbterm:longs "32" ; 

  dbterm:website <http://www.amsterdam.nl> ; 
  dbterm:populationUrban "1364422" ; 
  dbterm:areaTotalKm "219" ; 
  ... 
dbpedia:ABN_AMRO 
  dbterm:location dbpedia:Amsterdam ; 
  ... 
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Automatic links among open datasets 
<http://dbpedia.org/resource/Amsterdam> 
  owl:sameAs <http://rdf.freebase.com/ns/...> ; 
  owl:sameAs <http://sws.geonames.org/2759793> ; 
  ... 

<http://sws.geonames.org/2759793> 
  owl:sameAs <http://dbpedia.org/resource/Amsterdam> 
  wgs84_pos:lat “52.3666667” ; 
  wgs84_pos:long “4.8833333” ; 
  geo:inCountry <http://www.geonames.org/countries/#NL> ; 
 ... 

Processors can switch automatically from one to the other… 
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It is not only for Wikipedia… 
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Accessing the cloud 

} Applications can access the data directly (via 
the URI-s) 

} There are several “instantiations” of part of the 
cloud that user can access 
}  these store copies of several “blobs” 
}  possibly with some inferred triples based on, eg, 

OWL 
}  often offering a SPARQL endpoint to query to 

cloud 
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Example for cloud exploration 
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Example for cloud exploration 
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Example for cloud exploration 
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Example for cloud exploration 
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Example for cloud exploration 
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Linking Open Data Project (cont) 

} This is a major community project 
}  anybody can participate; to subscribe to the list: 

}  http://lists.w3.org/Archives/public/public-lod/ 

}  or look at the project site: 
}  http://esw.w3.org/topic/SweoIG/TaskForces/

CommunityProjects/LinkingOpenData 

}  if you know of open data sets: contact the project 
to incorporate it with the rest! 

} Applications using this set of data in real-life 
setting are coming up  
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Using the LOD to build Web site: BBC 
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Using the LOD to build Web site: BBC 
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Using the LOD to build Web site: BBC 
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Same dataset, another site 
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Same dataset, another site 
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Using the LOD cloud on an iPhone 

Courtesy of Chris Bizer and Christian Becker, Freie Universität, Berlin 
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Using the LOD cloud on an iPhone 

Courtesy of Chris Bizer and Christian Becker, Freie Universität, Berlin 
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Using the LOD cloud on an iPhone 

Shared 
Cache 

FalconS 

Sindice 

Marbles 
Engine 

 Search  
Engines 

Linked Data on 
the Web 

HTTP GET 

Amazon  
EC2 

Courtesy of Chris Bizer and Christian Becker, Freie Universität, Berlin 
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NYT articles on university alumni 
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Linked Open eGov Data 
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You publish the raw data… 
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… and others can use it 
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… and others can use it 



61 

Another eGov data set 
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A nice usage of uk government data 
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Amsterdam fire brigade routing 

}  Find the best 
possible route 
from the station 
to the fire 
}  e.g., where are 

the roadblocks? 
}  Use available city 

data 
}  Republish the 

structured data 
for others to use! 
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Publication of data (with RDFa):  
London Gazette 
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Publication of data (with RDFa):  
London Gazette 
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Publication of data (with RDFa): 
SlideShare 
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Publication of data (with RDFa): 
SlideShare 
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Publication of data: Library of Congress 
Subject Headings 
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Publication of data: Library of Congress 
Subject Headings 
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Publication of data: Economics 
Thesaurus 

Courtesy of Timo Borst and Joachim Neubert, German Nat. Libr. of Economics, (SWEO Case Study) 
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Publication of data: Economics 
Thesaurus 

Courtesy of Timo Borst and Joachim Neubert, German Nat. Libr. of Economics, (SWEO Case Study) 
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Publication of data: Economics 
Thesaurus 

} Autosuggest search based on the thesaurus 

Courtesy of Timo Borst and Joachim Neubert, German Nat. Libr. of Economics, (SWEO Case Study) 
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BestBuy Example for RDFa Usage 

Courtesy of Jay Myers, BestBuy, SemTech2010 Presentation 
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BestBuy Example for RDFa Usage 

Courtesy of Jay Myers, BestBuy, SemTech2010 Presentation 
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BestBuy Example for RDFa Usage 

Courtesy of Jay Myers, BestBuy, SemTech2010 Presentation 
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Overstock.com example 
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Overstock.com example 
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More general: “linked open commerce” 
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More general: “linked open commerce” 
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The huge step forward: Drupal 7 

} Major CMS system 
} Has RDF at his 

core, pages contain 
RDFa 

}  In one step millions 
of pages of 
additional RDF 
data! 
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The Examiner.com (2 days after Drupal 
7 was released…) 
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The Examiner.com (2 days after Drupal 
7 was released…) 
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Pain research forum 
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Pain research forum 
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Applications examples… 
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Integrate knowledge for Chinese 
Medicine 
}  Integration of a large number of TCM databases  

}  around 80 databases, around 200,000 records each 
}  A visual tool to map databases to the semantic 

layer using a specialized ontology 
}  Form based query interface for end users 

Courtesy of Huajun Chen, Zhejiang University, (SWEO Case Study) 
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Find the right experts at NASA 
}  Expertise locater for nearly 70,000 NASA civil 

servants, using RDF integration techniques over 6 or 7 
geographically distributed databases, data sources, and 
web services… 

Michael Grove, Clark & Parsia, LLC, and Andrew Schain, NASA, (SWEO Case Study) 
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Find the right experts at Vodafone 

} Very similar to the NASA application, though 
with different technologies… 

Richard Benjamins 

Courtesy of Juan José Fúster, Vodafone, and Richard Benjamins, iSOCO, (SWEO Use Case) 
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Public health surveillance (Sapphire) 
}  Integrated biosurveillance system (biohazards, 

bioterrorism, disease control, etc) 
}  Integrates multiple data sources 

}  new data can be added easily 

Courtesy of Parsa Mirhaji, School of Health Information Sciences, Un. of Texas (SWEO Case Study) 
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Oracle’s Technology Network portal 

Aggregates many source of  
content 

Re-group, categorize, etc 
content (using a taxonomy) 

Courtesy of Mike DiLascio, Siderean Software, and Justin Kestelyn, Oracle (SWEO Case Study) 
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Help in choosing the right drug 
regimen 
}  Help in finding the best drug regimen for a specific 

case, per patient 
}  Integrate data from various sources (patients, 

physicians, Pharma, researchers, ontologies, etc) 
}  Data (eg, regulation, drugs) change often, but the 

tool is much more resistant against change 

Courtesy of Erick Von Schweber, PharmaSURVEYOR Inc., (SWEO  Use Case) 
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Applying Semantic Integration for Organ 
Failure Risk Detection 
" System by IO Informatics and UBC: 

" data are integrated from experimental data, 
clinical endpoints, public ontologies, LOD, etc 

" statistical analysis is performed on the 
integrated data 

" a visual interface to generate ASK SPARQL 
queries is provided 
" query patterns are stored 

" for clinicians, a simple web-based alerting of 
“hits” is provided with statistical scores 

Courtesy of Robert Stanley, et al, IO Informatics, USA, and UBC, Canada, (SWEO Case Study) 
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IO Informatics & UBC 

Courtesy of Robert Stanley, et al, IO Informatics, USA, and UBC, Canada, (SWEO Case Study) 
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IO Informatics & UBC 

Courtesy of Robert Stanley, et al, IO Informatics, USA, and UBC, Canada, (SWEO Case Study) 
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UK’s Ordnance Survey 
}  Maintains a definitive mapping data of Great Britain 
}  Integrates different, semantically diverse source of 

data 
}  General ontologies are used to bridge terminology 

and for better queries 

Courtesy of Catherine Dolbear, Ordnance Survey, (SWEO  Case Study) 
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Radiological procedure orders 
}  Separates the general 

knowledge base 
}  Eases the burden of 

developing and 
maintaining knowledge 

}  Ability to trace decision 
provenance 
}  may prevent, eg, medical 

errors 
}  helps generating the 

right radiology order 

Courtesy of Jos De Roo and Helen Chen, Agfa Healthcare, (SWEO  Use Case) 
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Semantic DB at the Cleveland Clinic 

}  Problem: extreme 
compartmentalization 
of medical knowledge  

}  Unified repository 
collects and stores 
various data 

}  Usage of OWL and 
rules allow high level 
operations on the 
data 

Courtesy of Chimezie Ogbuji, ClevelandClinic, (SWEO  Case Study) 
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B2B Integration by BT 
}  Semantic description of 

system interfaces in 
BT’s supply chain 

}  Providers integrate 
their support system 
with those of BT 

}  Possibility to integrate 
heterogeneous support 
systems of partners 

OSS = Operational Support System 

Courtesy of Alistair Duke, BT, (SWEO  Use Case) 
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A frequent paradigm: intelligent portals 

}  “Portals” collecting data and presenting them 
to users 

} They can be public or behind corporate 
firewalls Portal’s internal organization makes 
use of semantic data, ontologies 
}  integration with external and internal data 
}  better queries, often based on controlled 

vocabularies or ontologies… 
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Find the right standard easily 

}  Problem: find the 
proper (domestic) 
standard 

}  Search term should 
be “non-standard” to 
help users 

}  Usage of OWL to 
model the area, RDF 
to integrate various 
datasets 

Courtesy of Pyung Kim, et al, KISTI and KAST, (SWEO Case Study) 
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Semantic portal for art collections 

Courtesy of Jacco van Ossenbruggen, CWI, and Guus Schreiber, VU Amsterdam 
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Semantic portal for art collections (2) 

Courtesy of Jacco van Ossenbruggen, CWI, and Guus Schreiber, VU Amsterdam 
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Semantic portal for cultural heritage 

Courtesy of Francisca Hernández, Fund. M. Botín, and Richard Benjamins, iSOCO, (SWEO Case Study) 
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FAO Journal portal 
}  Improved search on journal content based on an 

agricultural ontology and thesaurus (AGROVOC) 

Courtesy of Gauri Salokhe, Margherita Sini, and Johannes Keizer, FAO, (SWEO Case Study) 
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Portal to aquatic resources 

Courtesy of Marta González Rodríguez, Tecnalia, (SWEO Case Study) 
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French Historical Monuments (Antidot) 
}  Antidot’s RDF engine integrates various data 

}  official data on historical monuments published by 
data.gouv.fr 

}  OpenStreetMap data on, eg, metro stations in Paris 
}  official geographical data of the INSEE 
}  photographs via Wikipedia 
}  descriptions of historical monuments on DBPedia 
}  etc 

}  Data integrated, extra statements generated 
}  Search engine is built on top of the RDF dataset by 

Antidot’s own engines 
}  4 days’ work, one person, reusing existing toolset 
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French Historical Monuments (Antidot) 
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Portal to help new judges 

}  Helps new judges in 
}  answering questions 
}  jurisprudence search 

Courtesy of Pompeu Casanovas, Judiciary Council, and Richard Benjamins, iSOCO (SWEO Use Case) 
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Help for deep sea drilling operations 

}  Integration of 
experience and data in 
the planning and 
operation of deep sea 
drilling processes  

}  Discover relevant 
experiences that could 
affect current or planned 
drilling operations 
}  uses an ontology backed 

search engine 

Courtesy of David Norheim and Roar Fjellheim, Computas AS (SWEO Use Case) 
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Intelligent search at Volkswagen 

} Use OWL to reason over integrated 
product data 
}  use public vocabularies when possible 
}  develop local vocabularies when necessary 

} Use a visual interface to SPARQL to query 
the data via a faceted search 

Courtesy of William Greenly, et al., Tribal DDB UK (SWEO Use Case) 
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Intelligent search at Volkswagen 

Courtesy of William Greenly, et al., Tribal DDB UK (SWEO Use Case) 
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eTourism: provide personalized 
itinerary 

}  Integration of 
relevant data in 
Zaragoza (using 
RDF and 
ontologies) 

}  Use rules on the 
RDF data to 
provide a proper 
itinerary  

Courtesy of Jesús Fernández, Mun. of Zaragoza, and Antonio Campos, CTIC (SWEO Use Case) 
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Digital music asset portal at NRK 
}  Used by program production to find the right music 

in the archive for a specific show 

Courtesy of Robert Engels, ESIS, and Jon Roar Tønnesen, NRK (SWEO Case Study) 
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National Archives of Korea  
}  Ontology based metadata infrastructure for NAK 

(over 12 million metadata statements) 
}  Usage of rules to retrieve information 

Courtesy of T. Lee, J. W. Kim, and B. J. Lee, Saltlux, K. H. Kim, Y. J. Kang, NAK (SWEO Case Study) 
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Aim@shape computer graphics portal 
}  eScience portal for computer graphics (storing 

digital shapes, surface data, virtual humans’ data, 
tools) 
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Yahoo! portals 
}  “Back-end” is built using SW tools 

}  common (RDF) data model for data, metadata, 
relationships,… 

}  constraints expressed in OWL, Rules 
}  uses public (DC, PRISM) and private vocabularies 
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Building the BBC World Cup site 
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Building the BBC World Cup site 
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Digital assets with metadata (Fedora) 
}  Fedora: a general tool for storing digital assets 
}  The internal metadata architecture is fully based on RDF 

Courtesy of Sebastian Kruk, DERI Gallway, Sandy Payette, Cornell University 
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Elsevier’s DOPE browser 
}  Single interface to multiple data sources (in life sciences) 
}  Integration, search, etc, via thesauri and metadata in RDF(S) 

Courtesy of A. de Waard, Elsevier, C. Fluit, Aduna, and F. van Harmelen, VU (SWEO Use Case) 
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Microsoft Vista’s Interactive Media 
Manager 
}  Uses an RDF/SPARQL/OWL based metadata 

framework 
}  eg, for a better control over relationships among media assets 

and categories 
}  Custom OWL ontologies can be created and imported 
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Eli Lilly’s Target Assessment Tool 

}  Prioritization of 
drug target, 
integrating data from 
different sources 
and formats 

}  Integration, search 
via ontologies 
(proprietary and 
public) 

Courtesy of Susie Stephens, Eli Lilly (SWEO Case Study) 
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Novartis’ UltraLink 
}  Semantic 

integration layer 
for knowledge 
resources 
}  uses of specialized 

ontologies (both 
local and public), 
SKOS taxonomies, 
etc  

UltraLi
nk 

Courtesy of Therèse Vachon, Novartis, W3C Workshop on RDF Access to Relational Databases 
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Intelligent search for public services 

}  Semantic Web based search engine for public 
services at the municipality of Zaragoza (Spain) 

} The search is based a local ontology, natural 
language processing and ontological reasoning  

Courtesy of Jesús Fernando Ruíz, Municipality of Zaragoza (SWEO Use Case) 
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Vodafone live! 

}  Integrate various vendors’ 
product descriptions via RDF 
}  ring tones, games, wallpapers 
}  manage complexity of handsets, 

binary formats 

} A portal is created to offer 
appropriate content 

}  Significant increase in content 
download after the introduction  

Courtesy of Kevin Smith, Vodafone Group R&D  (SWEO Case Study) 
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Improved Search via Ontology 
(GoPubMed) 
}  Search results are re-ranked using ontologies 
}  Related terms are highlighted, usable for further 

search 
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Improved Search via Ontology (Go3R) 

}  Same dataset, different ontology 
}  (ontology is on non-animal experimentation) 
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Same problem, different solution… 

Courtesy of Kavitha Srinivas, IBM J Watson Research Center 
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Health portal for laypersons 
}  The “ontology-based” search is combined with a 

layperson oriented portal… 
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Health portal for laypersons 
}  The “ontology-based” search is combined with a 

layperson oriented portal… 
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Portal for researchers 
}  “Ontology-based” search is combined with keyword 

search to find information on scientific publications 

Courtesy of Hanming Young et al, KISTI  (SWEO Use Case) 
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Enriched view of cultural artifacts 

Courtesy of Antoine Isaac, Europeana  (SWEO Case Study) 
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Other examples… 

}  Sun’s White Paper and 
System Handbook 
collections  

}  Nokia’s S60 support 
portal 

}  Harper’s Online Magazine  
}  Oracle’s virtual pressroom 
}  Dow Jones’ Synaptica 
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Repair and Diagnostics Documentation 
}  Store repair and diagnostic operations in a 

repository with an OWL model 
}  A “diagnostic engine” generates the manuals on the 

fly, using RDF for information exchange (from 
engineering, repair shop, …) 

Courtesy of François-Paul Servant, Renault,  (SWEO Use Case) 
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Car electronics’ simulation 
}  Simulation of car electronics’ physical conditions 
}  Integration of rules and different domain ontologies 
}  “Explanation” of query results  

Courtesy of Thomas Syldatke et al., Audi, Achievo, and ontoprise,  (SWEO Use Case) 
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New type of Web 2.0 applications 

} New Web 2.0 applications come every day 
}  Some begin to look at Semantic Web as 

possible technology to improve their operation 
}  more structured tagging, making use of external 

services 
}  providing extra information to users 
}  etc. 

}  Some examples: Revyu, Faviki, … 
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“Review Anything” 

data in RDF 
links to, eg, (DB/Wiki)Pedia 

enhance 
output with 
linked data 
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Faviki: social bookmarking, semantic 
tagging 

}  Social bookmarking system (a bit like 
del.icio.us) but with a controlled set of tags 
}  tags are terms extracted from Wikipedia/DBpedia 
}  tags are categorized using the relationships stored 

in DBpedia 
}  tags can be multilingual, DBpedia providing the 

linguistic bridge 

} The tagging process itself is done via a user 
interface hiding the complexities 

Courtesy of Vuk Milicic, Faviki,  (SWEO Case Study) 
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Faviki Example 
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Faviki Example 
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Faviki Example 
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Integration of “social” software data 
}  Internal usage of wikis, blogs, RSS, etc, at EDF 

}  goal is to manage the flow of information better 

}  Items are integrated via 
}  RDF as a unifying format 
}  simple vocabularies like SIOC, FOAF, MOAT (all public) 
}  internal data is combined with linked open data like 

Geonames 
}  SPARQL is used for internal queries 

}  Details are hidden from end users (via plugins, extra 
layers, etc) 

Courtesy of A. Passant, EDF R&D and LaLIC, Université Paris-Sorbonne, (SWEO Case Study) 
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Integration of “social” software data 

Courtesy of A. Passant, EDF R&D and LaLIC, Université Paris-Sorbonne, (SWEO Case Study) 
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Integration of “social” software data 

Courtesy of A. Passant, EDF R&D and LaLIC, Université Paris-Sorbonne, (SWEO Case Study) 
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Ontology controlled annotation 
}  Annotation of different data formats all along the 

full drug discovery process… 

Courtesy of Giles Day, Pfizer 
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Yahoo’s SearchMonkey 
}  Search based results may be customized via small 

applications 
}  Metadata embedded in pages (in RDFa, eRDF, etc) are 

reused 

Courtesy of Peter Mika, Yahoo! Research, (SWEO Case Study) 

}  Publishers can 
export extra 
(RDF) data via 
other formats 
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Google’s rich sniplet 

}  Embedded metadata (in microformat or RDFa) 
is used to improve search result page 
}  at the moment only a few vocabularies are 

recognized, but that will evolve over the years 
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Univ. of Plymouth’s resource 
management 

} Managing “resource lists” (“course reserves”): 
ie, collections of resources (books, articles, a/v 
content, etc) as a companion for students 

} Resources, relations, annotations, etc, are 
stored as RDF data 
}  using public vocabularies to manage them 

}  Flexible user interface is provided to manage, 
manipulate, (individually) annotate 

}  Easy update against changing environments (eg, 
change in the library’s subscriptions) 

Courtesy of Chris Clarke, Talis, and Fiona Greig, University of Plymouth (SWEO Case Study) 
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Univ. of Plymouth’s resource 
management 
}  used by over 20,000 students 

in Plymouth, other UK 
universities to come… 

}  used by over 20,000 students in Plymouth, other UK universities to 
come… 

Courtesy of Chris Clarke, Talis, and Fiona Greig, University of Plymouth (SWEO Case Study) 
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Other application areas come to the 
fore 

} Content management 
}  Business intelligence 
} Collaborative user interfaces 
}  Sensor-based services 
}  Linking virtual communities 
} Grid infrastructure 
} Multimedia data management 
}  Etc 
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Open Engineering Platform 
}  EU project (SWOP) on end-user product configuration 

and optimisation 
}  end user product ontologies based on semantic product 

modelling 
}  reasoning combined with powerful user interfaces 

}  Applications in different business contexts 
(measurement equipments, electronic engineering, 
furniture fitting, building & public works) 

Courtesy of Michel Böhms, TNO 
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Semantic tagging and search in KDE 
}  Metadata backend fully based on RDF 
}  Each file can be tagged, rated, commented, and 

automatically indexed 
}  Queries are made via the combination of all those 

Courtesy of Leo Sauermann, DFKI, and Sebastian Trüg, Mandriva Linux (SWEO  Case Study) 
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Adobe’s XMP 
}  Metadata added by, e.g., Photoshop into files in RDF 
}  XMP is a way of embedding + vocabulary + a set of 

(public) tools   
}  Used by a number of platform solutions 
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Content labelling for better search 
(Segala) 

} Use content labelling to qualify search results 

Courtesy of David Rooks, Segala, (SWEO Case Study) 
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Portal to Principality of Asturias’ 
documents 

n  Search through 
governmental 
documents 

n  A “bridge” is created 
between the users and 
the juridical jargon 
using SW vocabularies 
and tools 

}  Search through 
governmental 
documents 

}  A “bridge” is 
created between 
the users and the 
juridical jargon 
using SW 
vocabularies and 
tools 

Courtesy of D. Berrueta and L. Polo, CTIC, U. of Oviedo, the Princ. of Asturias, (SWEO Case Study) 



158 

Natural interface to business 
applications 

} Users interact with a business application (eg, 
via email) in natural language; OWL helps in the 
retrieval of relevant concepts 

Courtesy of C. Anantaram, Tata Consultancy Services Limited (SWEO Case Study) 
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Mobile Content Recommendation 
System  
}  Analyse the user behaviour of IP network users of 

Korea Telecom Freetel 
}  build user characterization based on usage history 

}  Recommendations for content are provided based 
on user preference, time, place, weather, etc  

Courtesy of Tony Lee, Jin Woo Kim, and Bok Ju Lee, Saltlux, Kyu Hyup Kim, KTF (SWEO Use Case) 
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Suggestions’ database…  

}  Employees of the bank can submit 
new ideas for innovation, improving 
the business process, reduce costs, 
etc 

}  The entry system analyses the entry, 
shows similar ideas already in the 
system based on the concepts (not 
words) 

}  User gets immediate feedback, 
system gets better search, analysis, 
etc 

Courtesy of José Luís Bas Uribe, Bankinter, and Richard Benjamins, iSOCO, (SWEO Case Study) 
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iLaw—Intelligent Legislation support 
system 

}  Legal services are to government departments, 
enabling them:   
}  compare to similar legislation home and abroad, eg: 

}  compare terms with those around 
}  trends, academic papers, civil complaints 

}  Based on: 
}  integration of legal cases from US, Japan, and the EU 

countries, plus legal articles and academic papers in 
an RDF store 

}  usage of own ontology, OWL and Rules reasoning 

Courtesy of Hanming Jung, et al, KISTI and MOJ Korea, (SWEO Case Study) 



162 

iLaw—Intelligent Legislation support 
system 

Courtesy of Hanming Jung, et al, KISTI and MOJ Korea, (SWEO Case Study) 
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KISTI & MOJ 

Courtesy of Hanming Jung, et al, KISTI and KAST, (SWEO Case Study) 
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Baby CareLink 
}  Center of information for the treatment of premature 

babies 
}  Provides an OWL service as a Web Service 

}  combines disparate vocabularies like medical, insurance, etc 
}  users can add new entries to ontologies 
}  complex questions can be asked through the service 
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CEO guide for SW: the “DO-s” 
}  Start small: Test the Semantic Web waters with a 

pilot project […] before investing large sums of 
time and money. 

}  Check credentials: A lot of systems integrators 
don't really have the skills to deal with Semantic 
Web technologies. Get someone who's savy in 
semantics. 

}  Expect training challenges: It often takes people 
a while to understand the technology. […] 

}  Find an ally: It can be hard to articulate the 
potential benefits, so find someone with a problem 
that can be solved with the Semantic Web and make 
that person a partner. 

Source: BusinessWeek Online, April 2007 
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CEO guide for SW: the “DON’T-s” 
}  Go it alone: The Semantic Web is complex, and it's best to 

get help. […] 
}  Forget privacy: Just because you can gather and correlate 

data about employees doesn’t mean you should. Set usage 
guidelines to safeguard employee privacy. 

}  Expect perfection: While these technologies will help you 
find and correlate information more quickly, they’re far from 
perfect. Nothing can help if data are unreliable in the first 
place. 

}  Be impatient: One early adopter at NASA says that the 
potential benefits can justify the investments in time, money, 
and resources, but there must be a multi-year commitment 
to have any hope of success 

Source: BusinessWeek Online, April 2007 
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Thank you for your attention! 

} These slides are publicly available on: 
http://www.w3.org/People/Ivan/CorePresentations/Applications/ 


