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Overview

• Background

• From a Web of Documents to a Web of Data

• The Linking Open Data Project

• Applications of Linked Data

• Ongoing Challenges
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About Talis

• Birmingham-based software company

• Past: established nearly 40 years ago to deliver 
large collaborative metadata systems

• Present: very stable with over 100 customers - 
public authorities and universities

• Future: global data platform supporting ours and 
others' applications
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Web of Documents to Web of Data
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The Web of Documents

• Analogy
– a global filesystem

• Designed for
– human consumption

• Primary objects
– documents

• Links between
– documents (or sub-parts of)

• Degree of structure in objects
– fairly low

• Semantics of content and links
– implicit
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The Web of Linked Documents
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The Web of Documents: Issues

• Simplicity
• Loosely structured data, untyped links, disconnected data

• Integration
• Show me all the publications by publicly-funded PhD students

• Querying
• Which papers have I written with people from European 

institutions outside the UK?
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Data Silos on the Web
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Data Silos on the Web
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The Web of Linked Data

• Analogy
– a global database

• Designed for
– machines first, humans later

• Primary objects
– things (or descriptions of things)

• Links between
– things

• Degree of structure in (descriptions of) things
– high

• Semantics of content and links
– explicit
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The Web of Linked Data
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Linked Data is...

• ...a way of publishing data on the Web that:

– encourages reuse
– reduces redundancy
– maximises its (real and potential) inter-connectedness
– enables network effects to add value to data
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Linked Data Technology Stack

• URIs
• HTTP
• RDF
• (RDFS/OWL)
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URIs – Not Just for Web Pages

• “A Uniform Resource Identifier (URI) provides a 
simple and extensible means for identifying a 
resource.” -- RFC 3986

• Many different schemes: http://, ftp://, tel:, urn:, 
mailto:

• Some URIs for “real world” things:
– http://tomheath.com/id/me
– http://dbpedia.org/resource/Talis_Group
– http://sws.geonames.org/4671654/
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HTTP

• Data access mechanism

• Using http:// URIs to identify things allows people to 
look these things up 
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RDF: Resource Description Framework

• Data format for describing things and their 
interrelations
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The RDF Data Model

• Triples

subject   →   predicate   →   object

Tom      worksFor      Talis

Talis      basedIn      Birmingham

<uri>   →   <uri>   →   <uri> or "literal"
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“Talis is Based Near Birmingham”

<http://dbpedia.org/resource/Talis_Group>

       <http://xmlns.com/foaf/0.1/Person#based_near>

<http://sws.geonames.org/3333125/>
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Data Merging with RDF

• Mix schemas/vocabularies within one document

• Less painful data merging
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Data Merging with RDF

Prefixes
rc: <http://richard.cyganiak.de/foaf.rdf#>
rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
foaf: <http://xmlns.com/foaf/0.1/>
dbpedia: <http://dbpedia.org/resource/>
dp: <http://dbpedia.org/property/>
skos: <http://www.w3.org/2004/02/skos/core#>
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Data Merging with RDF

Prefixes
rc: <http://richard.cyganiak.de/foaf.rdf#>
rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
foaf: <http://xmlns.com/foaf/0.1/>
dbpedia: <http://dbpedia.org/resource/>
dp: <http://dbpedia.org/property/>
skos: <http://www.w3.org/2004/02/skos/core#>
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This is Linked Data
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Linked Data Principles

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 2007

http://www.w3.org/DesignIssues/LinkedData.html
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Linked Data Benefits

• Reduces redundancy

• Enables (relatively) seamless data integration

• Allows network effects to add value to data
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The Linking Open Data Project
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The Linking Open Data Project

• Community project with W3C support

• Take existing open data sets

• Make them available on the Web in RDF

• Interlink them with other data sets



shared 
innovation

Participants

• Massachusetts Institute of 
Technology (US)

• University of Southampton (UK)

• Freie Universität Berlin (DE)

• DERI (IE)

• KMi, Open University (UK)

• University of London (UK)

• Universität Hannover (DE)

• University of Pennsylvania (US)

• Universität Leipzig (DE)

• Universität Karlsruhe (DE)

• Joanneum (AT)

• University of Toronto (CA)

• BBC (UK)

• Talis (UK)

• Garlik (UK)

• OpenLink (UK)

• Zitgist (US)

• Mondeca (FR)

• Cyc Foundation (US)
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The LOD "Cloud" - May 2007
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The LOD "Cloud" - July 2007
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The LOD "Cloud" - August 2007
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The LOD "Cloud" - November 2007
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The LOD "Cloud" – Feb 2008
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The LOD "Cloud" – Sept 2008
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Linked Data Applications



shared 
innovation

B C

Thing

typed
links

A D E

typed
links

typed
links

typed
links

Thing

Thing

Thing

Thing

Thing Thing

Thing

Thing

Thing

Search 
Engines

Linked Data
Mashups

Linked Data
Browsers



shared 
innovation

DBpedia Mobile
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Revyu.com
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Falcons
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Ongoing Challenges
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Linking Algorithms and Data Fusion

• How can we automatically and reliably link related 
items in distributed data sets?
– string matching
– common keys
– shared properties
– ?

• How can we automatically select data sets for 
fusion?
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Attribution and Licensing in the Web of Data

• When data can be easily integrated from multiple 
sources, how do we communicate the source and 
licensing conditions of each each fragment?
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Understanding New Business Models

• When data can be easily integrated from multiple 
sources, how do each of the individual data 
providers generate revenue from their data?
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Enabling New User Interactions

• When data can be easily integrated from multiple 
sources, what new forms of user interaction may be 
possible?
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Linked Data Outlook in 2009

• Linked Data on the Web workshop at WWW2009
• Special Issue of IJSWIS on Linked Data
• More data sets
• More applications
• More activities worldwide
• Linked Data tutorials here in Austin, tomorrow and 

Saturday!
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Questions?

• Contact Details
– http://tomheath.com
– http://www.talis.com
– tom.heath@talis.com

• Further Information
– http://linkeddata.org
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Shared Identifiers support 
Data Interoperability

• Many common concepts or things need identifiers

• Reusing identifiers links data sets

• Linked data opens the doors of the silos and enables 
network effects


