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Linked dataLinked data driven development



Sharing is caring

Sharing information is the basic principle of 
communication.



Sharing is caring
 Documents are the main carriers of information in a digital 

world.

• Humans are aware of the meaning of information.

• How can we transfer this meaning awareness 
to computers?



Classic Web
 The Document Web

 Single Global Information Space
 Unified Resource Locators as 

 globally unique IDs
 retrieval mechanism

 Hypertext Markup Language 
(HTML) as a widely used content 
format

 Hypertext Transfer Protocol 
(HTTP) as universal access 
mechanism

 Hyperlinks between pages



The problem

 Web content is loosely structured

 Difficult for applications to make meaningful 
connections



The solution is:

Linked 
data



What is Linked Data?

 Set of best practices for publishing structured data on the 
web.



Linked Data

 Setting links between data from one data source to data 
within other data sources



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



Linked Data principles - continued
 Anyone can publish data to the Web of Linked Data
 Entities are connected by links

 creating a global data graph that spans data sources and enables 
the discovery of new data sources.

 Data is self-describing 
 If an application encounters data represented using an unfamiliar 

vocabulary, the application can resolve the URIs that identify 
vocabulary terms in order to find their RDFS or OWL definition.

 The Web of Data is open 
 meaning that applications can discover new data sources at run-

time by following links.     
By Christian Bizer



The RDF Data Model

Jan Božnik

dbpedia:Maribor

foaf:name

foaf:based_near

foaf:Person
rdf:type

pd:bozjn



Data items are identified with HTTP URIs

pd:bozjn = http://jan.boznik.si/foaf.rdf#bozjn
dbpedia:Maribor= http://dbpedia.org/resource/Maribor

pd:bozjn

Jan Božnik

dbpedia:Maribor

foaf:name

foaf:based_near

foaf:Person
rdf:type



Resolving URIs over the Web

dp:Cities_in_Slovenia

95.171

dp:population

skos:subject

Jan Božnik

dbpedia:Maribor

foaf:name

foaf:based_near

foaf:Person
rdf:type

pd:bozj



Dereferencing URIs over the Web

dp:Cities_in_Slovenia

skos:subject

Jan Božnik

dbpedia:Maribor

foaf:name

foaf:based_near

foaf:Person
rdf:type

dbpedia:Ljubljana

dbpedia:Celje

skos:subject

skos:subject

pd:bozjn

95.171

dp:population



Vocabularies
The Dublin Core Metadata 

Initiative (DCMI)

The Programmes Ontology

The Friend-of-a-Friend 
(FOAF)

The Semantically-Interlinked 
Online Communities (SIOC)

The Music Ontology 

The Creative Commons 
(CC)

The Good Relations 
Ontology

The Bibliographic Ontology 
(BIBO) 

The OAI Object Reuse and 
Exchange

The Review Vocabulary

The Basic Geo (WGS84)

The Web of Trust (WOT)



Publishing data

 Incoming and outgoing links

 Data consumption

 Search engines

 APIs for discovering RDF files



Application infrastructure patterns



Examples of Linked data driven applications

 DBpedia



Examples of Linked data driven applications

 BBC Programmes



Examples of Linked data driven applications

 Faviki



Connecting the classic Web and Linked Data
 Annotate Web documents with Linked Data URIs

 (Semi-) Automated Annotation Services using Named 
Entity Recognition
 Open Calais (Thomsons Reuters) for news
 Zemanta for blog posts

<http://www.secr.ru/lang/en-en/talks/linked-data-driven-
development> dc:subject 
<http://dbpedia.org/resource/Semantic_web> .

http://www.opencalais.com/
http://www.zemanta.com/


Next steps

 More data is becoming available ....
 government data
 statistical data 
 bibliographic data

 What is still missing?



Linked Data Fusion



Linked Data Fusion - Requirements

1. Map data into a single schema
 so that data can be rendered and queried properly.

1. Smush data from all sources about a single real-world 
entity
 while keeping track of information provenance.

1. Resolve inconsistencies in the data 
 by applying different trust heuristics.



Data Quality and Trust

 There are no facts on the Web! 
 The Web is a social thing and everything on the Web is a 

claim.
 Therefore we research more on quality assessment, trust, 

data-cleansing.
 Move the trust layer down in the Semantic Web Layer 

Cake
 Right above RDF and below OWL, SPARQL and RIF?



Semantic web layer cake



User Interfaces and Interaction Paradigms

 How do we build interfaces that operate over such large 
amounts of data?
 How to aggregate the data in a meaningfull way?

 What will be their interaction paradigm?
 Will the browser be something like a Web-Excel including 

drill-down?
 Will end-users notice that they are using Linked Data?

 How to explain data provenance and data fusion?
 Will search engines turn into answer engines?



Licensing

 Framework for publishing information about permissions 
and restrictions

 Encourage data owners in their participation in the Web 
of Data

 Creative Commons provided a framework for open 
licensing of creative works, underpinned by the notion of 
copyright

 However, copyright law is not applicable to data



Thank you.

Questions?
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