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Outline

1. Foundations of Linked Data

• What  is the vision and goal?

2. The Web of Linked Data

• What data is out there?

• What is being done with the data?

3. How to publish Linked Data?

4. How to consume Linked Data?



Architecture of the classic Web
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Single global dataspace

Small set of simple standards

1. HTML as document format

2. HTTP URLs as 

• globally unique IDs

• retrieval mechanism

3. Hyperlinks to connect everything



Web 2.0 APIs and Mashups

No single global dataspace

Shortcomings

1. APIs have proprietary interfaces

2. Mashups are based on a fixed set of data 
sources

3. No hyperlinks between data items within 
different APIs
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Web APIs slice the Web into Walled Gardens

Image: Bob Jagensdorf, http://flickr.com/photos/darwinbell/, CC-BY



Extend the Web with a single global dataspace

1. by using RDF to publish structured data on the Web

2. by setting links between data items within different data  sources

Linked Data
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Linked Data Principles

Set of best practices for publishing structured data on the Web in 
accordance with the general architecture of the Web.

1. Use URIs as names for things.
2. Use HTTP URIs so that people can look up those names.
3. When someone looks up a URI, provide useful RDF information.
4. Include RDF statements that link to other URIs so that they can discover 

related things.

Tim Berners-Lee, http://www.w3.org/DesignIssues/LinkedData.html, 2006



Properties of the Web of Linked Data

• Global, distributed dataspace build on a simple set of standards

• RDF, URIs, HTTP

• Entities are connected by links

• creating a global data graph that spans data sources and 

• enables the discovery of new data sources

• Provides for data-coexistence

• Everyone can publish data to the Web of Linked Data

• Everyone can express their personal view on things

• Everybody can use the vocabularies/schema that they like



W3C Linking Open Data Project

• Grassroots community effort to

• publish existing open license datasets as Linked Data on the Web

• interlink things between different data sources



LOD Data Sets on the Web: May 2007

• Over 500 million RDF triples 

• Around 120,000 RDF links between data sources



LOD Data Sets on the Web: September 2008



LOD Data Sets on the Web: September 2010

• Over 24,7 billion RDF triples 

• Over 436 million RDF links between data sources



LOD Data Set statistics as of Nov 2010

LOD Cloud Data Catalog on CKAN

• http://www.ckan.net/group/lodcloud 

More statistics

• http://lod-cloud.net/state/



DBpedia – The Hub 
on the Web of Data

• DBpedia is a joint project with the following goals

• extracting structured information from Wikipedia

• publish this information under an open license on the Web

• setting links to other data sources

• Partners

• Freie Universität Berlin (Germany)

• Universität Leipzig (Germany)

• OpenLink Software (UK)

• neofonie (Germany) 



Extracting structured data from Wikipedia



Extracting structured data from Wikipedia

dbpedia:Geneva! rdf:type! dbpedia-owl:Place ,
! ! dbpedia-owl:PopulatedPlace ,
! ! dbpedia-owl:Settlement ;
! rdfs:label!"Geneva"@en ,
! ! "Genf"@de ;
! dbpedia-owl:population!191237 ;
! dbpedia-owl:postalCode!"1200"@en .
!
dbpedia:CERN!dbpedia-owl:headquarter!dbpedia:Geneva .

• access to DBpedia data:
• dumps
• SPARQL endpoint
• Linked Data interface



The DBpedia Data Set

• Information on more than 3.5 million “things”

• 364,000 persons
• 148,000 organizations
• 462,000 places
• 99,000 music albums
• 54,000 movies
• 169,000 species

• overall more than half a billion RDF triples

• title and abstract in 97 different languages
• 1,850,000 links to images
• 5,900,000 links to external websites
• 6,500,000 links to other Linked Data sets









Uptake in the Libraries Community
• Institutions publishing Linked Data

• Library of Congress (subject headings)

• German National Library (PND dataset and subject headings)

• Swedish National Library (Libris - catalog)

• Hungarian National Library (OPAC and Digital Library)

• Europeana project just released data about 4 million artifacts

• W3C Library Linked Data Incubator Group

• OKFN Working Group on Bibliographic Data

• Goals: 

• Integrate Library Catalogs on global scale

• Interconnect resources between repositories (by topic, by location, by 
historical period, by ...)



Uptake in the Media Industry
• Publish data as RDF/XML or RDFa

• Goal: Drive traffic to websites via 
search engines



Linked Data Applications
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How to publish Linked Data ?

Tasks:

1. Make data available as RDF via HTTP
2. Set RDF links pointing at other data sources
3. Make your data self-descriptive
4. Reuse common vocabularies

Tom Heath, Christian Bizer : Linked Data: Evolving the Web into a Global Data 
Space 

http://linkeddatabook.com/



Linked Data Publishing Patterns



How to consume Linked Data ?



Conclusion

• The Web of Data is growing fast
• Linked Data provides a standardized data access interface
• Linked Data allows for the development of a variety of tools to integrate, 

enhance and and view the data

• Web search is evolving into query answering

• Search engines will increasingly rely on structured data from the Web

• Next step: Linked Data within Enterprises

• alternative to data warehouses and EAI middleware

• advantages: schema-less data model, pay-as-you go data integration
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