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Structured data on the Web 

 
e.g. schema.org, introduced 2011 by Bing, Google, Yahoo, Yandex: 
 
“[In 2014, in] a sample of over 12 billion web pages, 21 percent, or 
2.5 billion pages, use [schema.org] to mark up HTML pages, to the 
tune of more than 15 billion entities and more than 65 billion 
triples” 
 
“Just about every major site in every major category, from news to 
e-commerce (with the exception of Amazon.com), uses it” 
 
 
 
Source: http://semanticweb.com/schema-org-fires-lit_b44380 
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Linked Data 

A bit older but somewhat more expressive: Linked Data on the Web 
 
Number of Datasets 
 
2014-08-30 570 
    from ca. 200 crawlable datasets alone: 
    ca. 200 million triples 
2011-09-19  295  
2010-09-22  203  
2009-07-14  95  
2008-09-18  45  
2007-10-08  25  
2007-05-01  12 
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Information as RDF graph 

LOTR  hasAuthor Tolkien . 
Hobbit hasAuthor Tolkien . 
LOTR  hasCharacter Bilbo . 
Hobbit hasCharacter Bilbo . 
Tolkien bornIn               SouthAfrica . 
 
 
 
 
  

LOTR 
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authorOf 

hasCharacter 

hasCharacter 

Orange 
Free State 

bornIn 



September 2014 – Dagstuhl NeSy – Pascal Hitzler 7 

DBpedia: LOTR page 
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Linked Data: Volume 
Geoindexed Linked Data – courtesy of Krzysztof Janowicz 
  http://stko.geog.ucsb.edu/location_linked_data 
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Some Linked Datasets 2014 
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Find all FBK publications 

Dataset with publication data           Dataset with affiliation data 
 
 
 
 
  ID58497 

“Distr. DL” 

“Borgida” 

“Serafini” 

author 
author 

title 

ID67435 

ID53457 

affiliatedWith 

“FBK” 

name 

“L. Serafini” 

name 



September 2014 – Dagstuhl NeSy – Pascal Hitzler 11 

Find all FBK publications 

Dataset with publication data           Dataset with affiliation data 
 
 
 
 
  Paper 

String 

String 

String 

author 
author 

title 

Person 

SomeOrganization 

affiliatedWith 

String 

name 
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Linked Data federated querying 

Query Schema or 
schema bits 

 
Publication 

Data 

 
Affiliation 

Data 

Answer 

Joshi, Jain, Hitzler et al. ODBASE 2012 
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Schema Alignment 

Automatic acquisition of relationships, e.g. 
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Overarching schema 

Publication String hasTitle 

AuthorList 

hasAuthorList 

Agent first 

rest 

Organization 

hasAffiliation 

String hasName 

String hasName 
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Automated Alignments 

Most systems can do only equivalences. 
 
 
 
 
Moreover, almost all of the performance of current systems is 
based on string similarity metrics. 
 
[Cheatham and Hitzler, ISWC 2013] 
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Ontology Alignment 

Linked Data Alignment seems to be quite different from established 
benchmark problems. 
 
Plus, we need at least subsumption mapping. 
 
 
 
 
 
 
 
 
[Jain, Hitzler et al. ISWC 2010] 
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Bootstrapping-based alignment 

[Jain, Hitzler et al, ISWC2010] 
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Property subsumption 

Detecting property subsumptions is still in infancy. 
 
                                                                          [Cheatham, Hitzler OM 2014] 
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We need mapping rules 

Publication 

AuthorList 

hasAuthorList 

Agent first 

rest 

String hasName 

Paper 

String 

String 

author 

author 
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Linked Data: Variety 

“Nancy Pelosi voted in favor of the Health Care Bill.” 

Bills:h3962 

H.R. 3962: Affordable 
Health Care for America 

Act 

Votes:2009-887/+ 

people/P000197 

Nancy Pelosi 
On Passage: H R 
3962 Affordable 
Health Care for 

America Act 

Vote: 
2009-887 

vote:hasAction 

vote:vote 

dc:title 

vote:hasOption 

rdfs:label Aye 

dc:title 

vote:votedBy 

name 
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Linked Data federated querying 

Query Upper-level 
Ontology 

 
LOD 
IMDB 

Dataset 

 
LOD 

Wikipedia 
Dataset 

(DBPedia) 

Answer 

Joshi, Jain, Hitzler et al. ODBASE 2012 
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Thanks! 
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