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Learning Objective

Understand how Linked Data is published on the Web as 
datasets and SPARLQ endpoints to be used for practical 
applications
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Outline

Web of Data: Basic principles

Distributed Approach: Embedding data in HTML pages

Centralized Approach: Standalone data services on servers
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Web of Data:
Basic Concepts
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Basic Concepts Clarified
Linked Data
• Means practical and simple Web of Data using RDF graphs

• Semantic Web technologies include also more advanced models
• Based on W3C’s Semantic Web standards

- ”Rebranding Semantic Web”, focus on simple practical semantics

• Linked Data is often open but can be closed, too
Open Data
• Openly available data (on the Web), under an open license 

• Cf. Creative Commons Lisences: https://creativecommons.org/
- “Open data and content can be freely used, modified, and shared by anyone for any purpose” –

http://opendefinition.org

• Open data is not necessarily free of charge

5

https://creativecommons.org/
http://opendefinition.org/
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What is Web of Data?
The Web we see is a network that links pages: Web of Pages
• Can be searched/browsed with a traditional web browser
• Links connect pages
A data network has emerged inside the web: Web of Data
• Can be searched/browsed with a semantic application
• Links in Web of Data connect concepts and data (e.g., eagle  bird)
Semantic Web consists of both networks
• Web of Pages (for humans)

- WWW World Wide Web
• Web of Data (for machines to use)

- GGG Giant Global Graph
- Examples of knowledge graphs in applications:

• Google Knowledge Graph, Microsoft Satori,
Facebook Open Graph, …

• Lots of domain specific applications

Web of Pages
WWW

Web of Data 
GGG

6



Department of
Computer Science

Idea of Linked Data
• Datasets are created and published using RDF

• Embedded in web pages or as data services / data bases
• Lightweight Semantic Web technologies are used

• “A Little Semantics Goes a Long Way“ – Jim Hendler

• Datasets are linked together to enrich their content
- Cross-referencing data in other datasets

• E.g., place ”Finland” in GeoNames.org to president ”Niinistö” in DBpedia.org

- Identifying same concepts in different datasets (data alignment)
• E.g., ”Helsinki” in GeoNames.org vs. DBpedia.org

• Enriched data is (re-)published as data services for applications
• Coordinated by Linked Open Data (LOD) communities

- Application domain specific and global ones
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WWW and GGG coexistence
GGGWWW

(Anja Jentzsch, 2012) (Anja Jentzsch, 2012)
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Dimensions of application development

• Services for
- Humans
- Machines

• Data linking
• Data aggregation
• Data harvesting
• Data production

(Anja Jentzsch, 2012)

9



Department of
Computer Science

Publishing Linked Data 
as Datasets for the Web of Data
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Dataset Publishing: two ways

Publish datasets for downloading or via APIs
- CSV files
- RDF files
- JSON files

Publish Linked Data in SPARQL endpoints ready for querying



Publishing Linked Open Datasets:
Story Starting 2005

(Tim Berners-Lee)
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New Datasets Linked with Others

(Tim Berners-Lee)
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Linked Open Data cloud 2011

onki.fi: Finnish municipalities

(http://linkeddata.org, 2011)
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http://linkeddata.org/


2021
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https://lod-cloud.net/

https://lod-cloud.net/


There are SPARQL endpoints around
https://www.w3.org/wiki/SparqlEndpoints

16

https://www.w3.org/wiki/SparqlEndpoints


An example of an RDF production 
pipeline: Case WarSampo
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SPARQL 
endpoint

http://ldf.fi

http://ldf.fi/


WarSampo: A Linked Open Data cloud of its own

[Koho et al., 2021]

14 million triples



2021
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https://lod-cloud.net/

WarSampo

https://lod-cloud.net/


WarSampo dataset page & SPARQL 
endpoint: http://www.ldf.fi/dataset/warsa
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http://www.ldf.fi/dataset/warsa
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Information about Linked Data 
Available and Use Cases



Use cases
W3C’s Working Group Note: Data on the Web Best Practices Use 
Cases & Requirements
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https://www.w3.org/TR/dwbp-ucr/


In the USA: 

https://catalog.data.gov/dataset?res_format=RDF&_res_format_limit=0 23

https://catalog.data.gov/dataset?res_format=RDF&_res_format_limit=0
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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/

WarSampo project homepage: 
https://seco.cs.aalto.fi/projects/sotasampo/en/

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

2011 2018
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