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Learning Objectives

Understand how Linked (Open) Data is published on the Web as 
data services for applications
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Outline

Best W3C practices for publishing Linked (Open) Data
• Four Principles for Linked (Open) Data publishing
• 5-star model for Linked (Open) Data publishing
Case: Linked Data Finland publishing platform LDF.fi
• A Linked Data publishing platform on the Web
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Four Linked Data Principles & 
5-star Model



Traditional interoperability problem: 
data silos + data difficult to use
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”Linked Data principles” 
(Tim Berners-Lee)
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 information, using the 

standards (RDF, SPARQL)
4. Include links to other URIs, so that they can discover more things
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How to publish Linked Open Data?
5-star model

(Tim Berners-Lee)
http://5stardata.info
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http://5stardata.info/


How to name things with URI/IRIs
(to get the 4th and 5th star!)
“ 1. Use URIs as names for things”
Use HTTP URIs
• Domain name system makes distributed unique URI minting easy

- E.g., only Aalto University can mint URIs of form http://aalto.fi/...

• HTTP URIs can be used to access more information
• Avoid URNs, DOIs, etc. for these reasons

Avoid confusion between
• Objects themselves and 
• Web documents that describe them
• E.g. http://aalto.fi

- A university or a document about it?

“Cool URIs do not change” = stable, simple, manageable URIs
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Data linking across datasets
(to get the 5th star!)
Relationship links
• Pointers to additional information

- E.g., persons to places where they lived

Data mapping and sameAs links
• Pointers to similar resources in other datasets

- E.g., sameAs -links

Vocabulary links
• Pointers to vocabulary terms (in metadata models) in related datasets

- E.g., using Dublin Core dump-down principle

Ontology links
• Pointers to concepts in ontological vocabularies used in metadata

- E.g., keyword thesauri for subject descriptions
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URI content negotiation

“2. Use HTTP URIs, so that people can look up those names”
How to provide information about a URI/IRI to the user?
Return desired information about a URI/URL using HTTP
• This can be specified by HTTP header request fields

- E.g., “Accept: text/html” for a web page or “Accept: text/turtle” for data 
- E.g., a web browser requests an HTML page

• Server decides what to return
• This is called content negotiation
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Dereferencing Strategies

Two strategies for the server to decide what to return for a URI/IRI
• Hash URIs
• 303 URIs
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Hash URI Strategy

Hash HTTP URIs end in # and fragment identifier
• E.g., http://www.w3.org/1999/02/22-rdf-syntax-ns#Description

E.g., http://example.fi/vocab/course#Seminar

Resolving procedure
• Client truncates URI at  # 

- E.g., remove #Description

• Client sends a HTTP GET request to the server
- E.g., http://www.w3.org/1999/02/22-rdf-syntax-ns

• The result is an RDF or an HTML document
- Depending on content negotiation

• Notice: an entire document is returned, not only info about a concepts, e.g., #Description
- Since the fragment is not seen by the server! 
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303 URI Strategy

Alternative for hash URIs
• The whole URI/IRI is sent from client to server
• Server returns a “303 See Other” response code, i.e., HTTP redirect

- Client can find a related document by following the redirect
• E.g., RDF data or an HTML page depending on the situation

• Used for example in DBPedia.org
- http://dbpedia.org/page/Helsinki # returns a HTML page about Helsinki.
- http://dbpedia.org/data/Helsinki # returns RDF data about Helsinki
- It would be impossible to return the whole DBPedia data file (as when using hash URIs)!

303 URI strategy needs two requests due to redirect
• Hash URIs avoid this
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Hash URIs vs. 303 URIs

Hash URIs good for only small RDF descriptions (e.g., schemas)
• Extra HTTP request of 303 URIs can then be saved
• The client must filter response further
303 URIs are used to access parts of RDF descriptions
• Extra HTTP call is needed
• Only relevant data is transmitted
• Further filtering not needed
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Linked Data services provide several 
interfaces and APIs
• Reading RDF data of a URI. Based on URI dereferencing 
• Linked Data browsing. Linked Data browser interface based on URI 

dereferencing
- Browsing based on RDF properties, rendered in HTML

- E.g., http://dbpedia.org/page/Jean_Sibelius

- Using LD browsers for the Web of Data
• E.g., http://uriburner.com/

• SPARQL endpoint. For querying the data in a standard way for, e.g., mash-
up applications

• Download. Downloading the data as an RDF data dump
- See, e.g., Museum Finland data: http://www.ldf.fi/dataset/mufi/
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Example: DBpedia.org URI model

Uses several kinds URIs
• a URI for the real-world object itself
• a URI for a related information resource that describes the real-world 

object and has an HTML representation
• a URI for a related information resource that describes the real-world 

object and has an RDF representation
Example:
• http://dbpedia.org/resource/Helsinki # Object
• http://dbpedia.org/page/Helsinki # HTML represent.
• http://dbpedia.org/data/Helsinki # RDF data
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Example: identifying events in DBpedia

• How to represent the ”Battle of Albert” in WWI
• What language to use?

- Bataille d'Albert?  (fr)
- Albertin taistelu?  (fi)

• Which battle?
- Battle of Albert (1914) (25–29 September 1914)

• encounter battle during the Race to the Sea

- Battle of Albert (1916) (1–13 July 1916)
• opening phase of the Battle of the Somme, 1916

- Battle of Albert (1918) (21–23 August 1918)
• opening phase of the Second Battle of the Somme, 1918

• Is “Battle of Albert (1914)” a web page, concept, or identifier?

17



Department of
Computer Science

Linked Data solution in DBpedia:
dereferencing ”Battle of Albert, 1914”
Web of Data (GGG) for machines:
• URI identifier

- http://dbpedia.org/resource/Battle_of_Albert_(1914)
• Web page URL

- http://dbpedia.org/page/Battle_of_Albert_(1914)
• (Meta)data on the web

- http://dbpedia.org/data/Battle_of_Albert_(1914)
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There is also...

Wikipedia pages (WWW) for humans:
• The actual Wikipedia information page(s)

- http://en.wikipedia.org/wiki/Battle_of_Albert_(1914)

Wikidata shared by different wikis
• Collaboratively edited knowledge base

- http://www.wikidata.org/wiki/Q786656

And application interfaces for the battle...
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http://dbpedia.org/page/Battle_of_Albert_(1914)

20

http://dbpedia.org/page/Battle_of_Albert_(1914)


http://dbpedia.org/resource/Battle_of_Albert_(1914)
http://dbpedia.org/page/Battle_of_Albert_(1914) 
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http://dbpedia.org/data/Battle_of_Albert_(1914)
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http://en.wikipedia.org/wiki/Battle_of_Albert_(1914)
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End-user interface: Events on the map and 
timeline: Battle of Albert 1914
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More information: read the chapters
1–2 from the Linked Data book

• Openly available on the web: http://linkeddatabook.com/editions/1.0/
• Printed book: Morgan & Claypool, Palo Alto, CA, USA, 2011
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http://linkeddatabook.com/editions/1.0/
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A Linked Data Publishing Platform: 
Linked Data Finland LDF.fi



Linked Data Finland Living Lab 
http://ldf.fi
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http://ldf.fi/


WarSampo dataset page & SPARQL 
endpoint: http://www.ldf.fi/dataset/warsa
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Our ”7-star” model and LDF.fi data hotel

Goals: enhance re-usability and data quality

Burj Al Arab
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http://en.wikipedia.org/wiki/File:Burj_Al_Arab,_Dubai,_by_Joi_Ito_Dec2007.jpg


Why LDF.fi?
Living Laboratory for publishing Linked Open Data
• Same idea as in ontology services (e.g., ONKI.fi and Finto.fi )
• But for data and schemas
• Hosts, e.g., data services for all Sampo portals
Additional Data Services for
• Documentation
• Tools

Learning Center
• For publishing and using Linked Data
• http://linda.seco.cs.aalto.fi
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Implementation

Based on Fuseki SPARQL server
• http://jena.apache.org/documentation/serving_data/
Varnish web application accelerator front-end for dereferencing 
URIs
• https://www.varnish-cache.org
Dataset home pages are generated automatically 
• Based on the dataset metadata (using Void)
• JavaScript and jQuery
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More Information – Questions?

https://www.amazon.com/Linked-Data-
Evolving-Global-Space-
ebook/dp/B009KC1YM2

Semantic Web & Linked Data Standards
http://www.w3.org/standards/semanticweb/
T. Heath, C. Bizer: Evolving the Web into a Global Data Space
Free online version: http://linkeddatabook.com/editions/1.0/

https://www.gaudeamus.fi/semanttinen-web/

2011 2018
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http://www.w3.org/standards/semanticweb/
http://linkeddatabook.com/editions/1.0/
https://www.gaudeamus.fi/semanttinen-web/
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