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• Certaines « diapositives » de ce cours sont issues de différentes présentations:

– Web des données: Données Ouvertes et Liées – Ph. GENOUD
GdR MAGIS – Ecole de Géomatique - 29 septembre au 3 Octobre 2014 – Sète 

– Web des données: Les Principes- Les Standards du W3C – Ph. GENOUD
Journée Interopérabilité et Innovation – IGN-BRGM-OGC - 7 Octobre 2014 - Paris

– What Is This Thing Called Linked Data ? – Ph. GENOUD, M. ATENCIA, J. DAVID
ACM-DocEng2015 Tutorial – 9 Septembre 2015 – Lausanne

– Introduction au Web Sémantique – Ph. GENOUD, D. ZIEBELIN
ISS2016 – Réseau Devlog CNRS – Novembre 2016 – Toulouse

– Cours Web sémantique Master Génie Informatique – UFR IM2AG – Université Grenoble Alpes
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Pourquoi un cours web sémantique ?
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• On en parle

Des formations 
en entreprise

des MOOC
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Des technologies en cours d’adoption

Pourquoi un cours web sémantique ?
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Pourquoi un cours web sémantique ?
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Des technologies en cours d’adoption

http://www.linked.data.gov.au/

http://www.linked.data.gov.au/


Web Sémantique – Ontologies © Ph. Genoud, D. Ziebelin7

http://www.insee.fr/fr/methodes/default.asp?page=xml/xml.htm

http://eurostat.linked-statistics.org/

http://www.bbc.co.uk/nature/feedsanddata

. . .

http://www.insee.fr/fr/methodes/default.asp?page=xml/xml.htm
http://eurostat.linked-statistics.org/
http://www.bbc.co.uk/nature/feedsanddata
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Pourquoi un cours web sémantique ?
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• des entreprises spécialisées
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Des offres
d'emploi…

Pourquoi un cours web sémantique ?
19/09/2019

19/09/2019

ou de 
stages…

01/10/2019
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WEB Foundations* 
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1. Link together digital 
documents

2. Link through the 
network

Hypertexte - Hypermedia Identify and link over the internet

Ted Nelson Tim Berners-Lee

*Slide Inspired from MOOC : Web sémantique et Web de données – Fabien Gandon – FUN 2015 
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The WEB: a Success-Story

11

• WEB : a single global information space combining simplicity with 
decentralization and openness,

• Success of the Web is based on an distributed architecture built on 
a small set of simple standards

– a globally unique identification mechanism: Uniform Resource Identifiers 
(URIs) and now Internationalized Resource Identifier (IRIs)

– universal access mechanism:  Hypertext Transfer Protocol (HTTP) protocol

– a widely used content format : Hypertext Markup Language (HTML)

– possibility of setting hyperlinks between Web documents that may reside on 
different Web servers
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WEB architecture

12

www.google.fr

fr.wikipedia.org

HTML

URL

<a 
href="http://fr.wikipedia.oorg/wiki/Georges_Brassens>..</a

>

Hyper Link
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Web standardization
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Based on a transparent and public Process

Standard

http://www.w3.org/2013/dd-epasorg.htm#%288%29

• 1994 creation of the W3C
• International consortium, around 400 Members
• Standardization of core Web technologies, 

publication of guidelines, technical notes, etc.

Standardization activities

https://www.w3.org/TR/

https://www.w3.org/standards/

Technical reports, notes, recommendations

https://www.w3.org/2019/Process-20190301/

http://www.w3.org/2013/dd-epasorg.htm#%288%29
https://www.w3.org/TR/
https://www.w3.org/standards/
https://www.w3.org/2019/Process-20190301/
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?

Web evolution
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?

Web evolution
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*d’après le cours Technologie du Web – A. Hombiat - Licence Professionnelle Études Statistiques et Systèmes d'Information Géographique (ESSIG) – UPMF - 2015

* *
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?

Web evolution

16

*d’après le cours Technologie du Web – A. Hombiat - Licence Professionnelle Études Statistiques et Systèmes d'Information Géographique (ESSIG) – UPMF - 2015

* *
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?

Web evolution
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*d’après le cours Technologie du Web – A. Hombiat - Licence Professionnelle Études Statistiques et Systèmes d'Information Géographique (ESSIG) – UPMF - 2015

* *
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?
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*d’après le cours Technologie du Web – A. Hombiat - Licence Professionnelle Études Statistiques et Systèmes d'Information Géographique (ESSIG) – UPMF - 2015

* *

Web evolution
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?
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* *

Web evolution

Tim Berners-Lee, The World Wide Web: A very short personal history, May 1998

http://www.w3.org/People/Berners-Lee/ShortHistory.html

"The web of  human-readable document is being merged with a 

web of  machine understandable data. The potential of  the mixture 

of  humans and machines working together and communication 

through the web could be immense."

http://www.w3.org/People/Berners-Lee/ShortHistory.html
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• The traditional web (Web of Documents) is for humans
– based on the HTML markup language

– HTML describes

• what information is presented + how it's presented in conjunction with CSS

• how information is linked

• but not what the information means

– meaning (semantics) of information is derived from available information

20

From Web of Documents to Web of Data
"The web of  human-readable document is being merged with a web of  machine understandable data."
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*

From Web of Documents to Web of Data

"The semantic web is an extension of  the current web in which information is given well-

defined meaning, better enabling computers and people to work in cooperation"

Tim Berners-Lee, James Hendler and Ora Lassila , The Semantic Web
Scientific American, 284(5), pp 34-43 (2001)

"The web of  human-readable document is being merged with a web of  machine understandable data."

• The Semantic Web (Web of Data) is for machines
– meaning of entities is defined explicitly using formal 

(structured) and standardized knowledge 
representations (ontologies) 

possibility to
• process the meaning of information automatically

• automatically deduce implicit information from 
existing data

• relate and integrate heterogeneous data

Pluto

Dwarf Planet Planet

Celestial Body

Natural Object

is a

subclass of subclass of

subclass of
is a

logical
inferences

is a

entity

class
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• Semantic web standards

22

From Web of Documents to Web of Data

http://www.bnode.org/blog/tag/layer%20cake (Benjamin Nowack)

https://www.w3.org/2013/data/

http://www.bnode.org/blog/tag/layer cake
https://www.w3.org/2013/data/
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From Web of Documents to Web of Data

23

• Web can be seen as a (very) large distributed database (knowledge base) of 
information accessible to machines.

The Data Activity recognizes and works to overcome this diversity to 
facilitate potentially Web-scale data integration and processing. It 
does this by providing standard data exchange formats, models, 
tools, and guidance.

people and organizations should be 
able to share data as far as possible 
using their existing tools and working 
practices but in a way that enables 
others to derive and add value, and 
to utilize it in ways that suit them
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From Web of Documents to Web of Data

24

https://www.w3.org/2013/data/ (sept. 2019)

Data is increasingly important to society 
and W3C has a mature suite of Web 
standards with plans for further work on 
making it easier for average developers to 
work with graph data and knowledge 
graphs.

Traditional approaches to data have 
focused on tabular databases 
(SQL/RDBMS), Comma Separated Value 
(CSV) files, and data embedded in PDF 
documents and spreadsheets. We're now 
in midst of a major shift to graph data with 
nodes and labelled directed links between 
them.

https://www.w3.org/2013/data/
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Linked Data

25

http://www.bnode.org/blog/tag/layer%20cake (Benjamin Nowack)

"The Semantic Web isn't just about putting data on the web. It is about making 

links, so that a person or machine can explore the web of  data.  With 

linked data, when you have some of  it, you can find other, related, data." 

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

http://www.bnode.org/blog/tag/layer cake
http://www.w3.org/DesignIssues/LinkedData.html
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Tim Berners-Lee
http://www.w3.org/DesignIssues/LinkedData.html

Basic idea: to apply the general architecture of the
World Wide Web to the task of sharing structured data
on global scale.

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.

a set of best practices for publishing and interlinking 
structured data on the Web

http://www.w3.org/DesignIssues/LinkedData.html
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What is This Thing Called Linked Data?
M. Atencia, J. David, Ph. Genoud 

Open Data

•Open Data Movement
– “A piece of content or data is 

open if anyone is free to use, 
reuse, and redistribute it —
subject only, at most, to the 
requirement to attribute and/or 
share-alike.”
http://opendefinition.org/

– an old idea but a recent term 
gaining popularity

• with the rise of the Internet 
and World Wide Web 

• with the launch of open-data 
government initiatives such as 

Data.gov (USA), data.gouv.fr 
(FR)…

27

http://opendefinition.org/
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From Open Data to Linked Open Data

28

• 2006: defines basic principles for publishing 
Linked Data

• 2010: added a 5 star rating system for 
Linked Open Data (LOD)

"in order to encourage people -- especially 

government data owners -- along the road to good 

linked data…"

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

http://www.w3.org/DesignIssues/LinkedData.html
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Linked Open Data (LOD)

29

Richard Cyganiak and Anja Jentzsch

http://lod-cloud.net

http://lod-cloud.net/
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Linked Open Data Cloud

August 2017

• Linking open data project
– goals: 

• Use RDF to “expose” open data sets

• Create RDF links between these datasets

• If possible, deploy SPARQL endpoints

http://lod-cloud.net

http://stats.lod2.eu/
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http://lod-cloud.net/
http://stats.lod2.eu/
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Linked Open Data Cloud

31

Linking Open Data cloud diagram 2019, by John P. McCrae, Andrejs Abele, Paul Buitelaar, Richard Cyganiak, Anja Jentzsch, Vladimir Andryushechkin, Jeremy Debattista
http://lod-cloud.net/
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Course Objectives

• To present the common framework the Semantic 
Web provides to allow data to be shared and reused 
across application, enterprise, and community 
boundaries.

• To introduce the core technologies for data exchange 
and querying : RDF and SPARQL.

• To introduce to knowledge representation with 
ontology languages : RDFS - OWL

32
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Course Outline
– Introduction

– Distributing Data on the web with RDF

• Naming the Data : URIs (Uniform Resources Identifiers)

• The RDF Data model

– Querying Linked Data with SPARQL

– Semantic modelling

• RDFS

• OWL

– Conclusion


