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In addition to the classic “Web of documents” W3C is
helping to build a technology stack to support a “Web
of data,” the sort of data you find in databases. The
ultimate goal of the Web of data is to enable
computers to do more useful work and to develop
systems that can support trusted interactions over the
network. The term “Semantic Web” refers to W3C’s
vision of the Web of linked data. Semantic Web
technologies enable people to create data stores on
the Web, build vocabularies, and write rules for
handling data. Linked data are empowered by
technologies such as RDF, SPARQL, OWL, and SKOS.



WEB architecture

Georges Brassens

Auteur-compositeur-interpréte
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Georges Brassens

Georges Brassens. né 4 Séte le 22 octoore 1021 et mort
a Saint-Gély-du-Fesc le 29 octobre 1981, est un poéte
auteur-compositeur-nterpréte frangais
1 met en musique et interpréte, en saccompagnant a la
guitare, plus d'une centaine de ses poémes. Oulre ses
propres textes. | met également en musique des poémes de
Frangols Villon, Victor Hugo, Paul Veriaine, Paul Fort ou
encore Louis Aragon i reqod le Grand prix de poésie de
‘Académie francasse en 1967
Il enregistre quatorze albums entre 1952 et 1976 Auteur de
chansons populaires frangaises, parmi lesquelies - Le
Gorile, Les Copains d'abord, Chanson pour Auvergnat, Les

me suis fait

Suppiique pour étre enterré 4 la plage de Séte.

Mois international de la contribution francophone 2014
Des ateliors sont organisds dans la francophonie o0 des contnibuteurs expérimentés
assisteront toute persanne intéressée & édier et enrichir Wikipédia. Consultez la iste
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Web evolution

» Utilisateur passif » Utilisateur acteur (Blogs,
* Essentiellement pro Wikis, Réseaux sociaux,
* Réservé aux experts Podcasts, etc.)

* Guerre des navigateurs » Ouvert aux profanes

* Contenu statique (CMS)

 Formulaires * Syndication du contenu
* Recherche par mots-clés (RSS, Atom)

* Tags et folksonomies

Info Info

Page layout

gzz;&:ﬁ:ﬂ t : Havigation X Hyperhedia Browser/Editor . Ce UMTﬁyn @W Mfﬁ% J

e e i el ity | I Blogs llaborati ladais
EiE:Ls : ke M T':e ng:w Woﬁa‘h‘r‘w:‘:'xeﬂpmgram by Tim Eemers{?j Pa Egl @IW‘“@ h et pa rtag S a b i I i ty

Style ] I3 - 3

Lot n HyperText: Tewxt which is not constrained to .tfemnﬂ m @tg&d a tTO ﬁecg%%g? ggf‘twg¥% Cl €

- Hypertedia: Information which is not constrai v . 2
S S — Simplicity
Services | !
T Title: This is a new version of the NexiStep WorldWideWeb applicalion with
C— D S Desi
too. AY]H'TS ((‘i{]() eS'gn

Using the navigation Commands

© || This was the original prototype for the Waorld-wide tdeb. Many
The navigation buttons allow you fo navigate through th browers for other platforms now exist (Read the bfuv@a v e r e n C e C S S
Hypertextweb as atree. The "Backup” button takes you many years lying fallow, this application has no ime g

the way you came, ta the textwhich yau selectad to ge and nested HTML elements and things. If you have an Intemet
where you are. You can use it repeatedly to retrace yo connection, then using "Help” under the Info menu will tell you all

steps back to the first link you followed - 2&2:”};”8 application. fyou don't have an mtematcnnnfvﬂl@*f) ‘ I ‘ty A‘[’ﬁ [ |a t | on
Using the "Mext" button is like using "BackUp" and then

Zi{;ﬁ;? ‘tlrﬂjnzeilrsletgnueﬂcneea;l'a;1‘:1; E{ﬂ’emyenr;r:gg: ;ﬂgfn | 4|if you want ta be able o read news, you sp@m setthe namﬁrpxl . P g % \a2 =

using "Next will take you to the next of those ; [Tfrocai news server nne preterences l) e n 5 el \/ \'/ G i‘) S t a r} Ci L% I C] (*) E C O n O I I l y
The "Previous" button warks in a similarway ta "Next', but — 1 H . .

goes ta the previous reference. onship((rone) Rel I . |Xa bI I |ty Sta nda rd IZathﬂThp LOIW
The "Home" button reselects the original page which you get . B
when you started the browser in the first place. Main_Page 3 ta D f | \/ P ﬂ

G Microformats

*d’apres le cours Technologie du Web — A. Hombiat - Licence Professionnelle Etudes Statistiques et Systémes d'Information Géographique (ESSIG) — UPMF - 2015
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Web 1.0

» Utilisateur passif

* Essentiellement pro

* Réservé aux experts

* Guerre des navigateurs
* Contenu statique

Web evolution

» Utilisateur acteur (Blogs,
Wikis, Réseaux sociaux,
Podcasts, etc.)

* Ouvert aux profanes

. (CMS)
* Formulaires * Syndication du contenu
* Recherche par mots-clés (RSS, Atom)
s * Tags et folksonomies
Navigale ; Mavigation X . 3
| BT T ‘ * Contenu dyn@n'fltﬁué lov of U .
fird ‘ information availabilit Bl10Jds ( ’
EiE:LS : m M Tneorinal ngmwm:;ﬂpmg%m by Tim Eemersi\_ee Pa gpﬂ@l%qt“@ﬁ et partagij S a bI I |t
r— i + Recherche par.mots:d .
e o ;mfﬁna‘ﬁon'ivﬂ?chcf’s”ﬁolaél?stﬁ’amiml"alr.ﬁ! menaation it Simplicity
" i o R e A
e e "The web of human-readable document is being merged with a
" = web of machine understandable data. The potential of the mixtute
# of humans and machines working together and communication
=4 = through the web could be immense."

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

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

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

From Web of Documents to Web of Data

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

 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
e but not what the information means

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

e W & Notlogged in Talk Contributions Create account Login
7
: P v = o .
ch Q W Article  Talk Read View source View history | Search Wikipedia Q
LY
G
T s O
Pluto L4
WIKIPEDIA

The Free Encyclopedia From Wikipedia, the free encyclopedia
Main page This article is about the dwarf planet. For the deity, see Piuto (mythology). For
Contents other uses, see Pluto (disambiguation)

Featured content i
getured conten Plute (minor planet designation

Current events _ Plute P
134340 Pluto) is a dwarf planet in the

Random article

Donate to Wikipedia Kuiper belt, a ring of bodies beyond

Wikipedia store Neptune. It was the first Kuiper belt

object to be discovered

Interaction

Help Pluto was discovered by Clyde

About Wikipedia Tombaugh in 1930 and was originally

Community portal considered to be the ninth planet from

Recent changes the Sun_ After 1992 its status as a

Contact page planet was questioned following the
discovery of several objects of similar

Tools v !

size in the Kuiper belt. In 2005, Eris, a

dwarf planet in the scattered disc
Y Y

Whatlinks here
Rglated changes
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From Web of Documents to Web of Data

"The web of human-readable document is being merged with a2 web of machine understandable data." "SEENTIFICT
“AMERICAN . .
"The semantic web is an extension of the current web in which information is given well- eldea
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)

e The Semantic Web (Web of Data) is for machines

— meaning of entities is defined explicitly using formal

(structured) and standardized knowledge
v Natural Object

representations (ontologies) sa e /
. Clenu e b I f
=»possibilityto Sbeas o
. . . . S .v Celestial Body
* process the meaning of information automatically i 58
* automatically deduce implicit information from ',.""‘s“ubclass/ \subclass of
existing data Dwarf Planet class Planet
* relate and integrate heterogeneous data logical ™, 4isa
1

inferences™.
K 1
1

P|Ut0 entity
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From Web of Documents to Web of Data

W3C SEMANTIC WEB ACTIVITY

On this page —  publications, interviews presentations

e Semantic web standards

past groups

S
WC S

The Semantic Web is a web of data. There is lots of data we

all use every day, and it is not part of the web. | can see my
bank statements on the web, and my photographs, and | can
see my appointments in a calendar. But can | see my photos in
a calendar to see what | was doing when | took them? Can |
see bank statement lines in a calendar?

The Semantic Web Technology Stack
(not a piece of cake...)

Why not? Because we don't have a web of data. Because data
is controlled by applications, and each application keeps it to
itself.

The Semantic Web is about two things. It is about common
formats for integration and combination of data drawn from
diverse sources, where on the original Web mainly
concentrated on the interchange of documents. It is also about
Most apps use only a subset of the stack language for recording how the data relates to real world
objects. That allows a person, or a machine, to start off in one
database, and then move through an unending set of
databases which are connected not by wires but by being

about the same thing.

Querying allows fine-grained data access

Standardized information exchange is key

Formats are necessary, but not too important

APPLICATIONS
GRERW WS

active groups

completed groups

What is the
Semantic
Web?

The Semantic Web
provides a common
framework that allows
data to be shared and
reused across
application, enterprise,
and community
boundaries. It is a
collaborative effort led by
W3C with participation
from a large number of
researchers and industrial
partners. It is based on
the Resource Description
Framework ( RDF). See
also the separate FAQ for
further information.

P s Men®™ A A o Asa o™

The Semantic Web is based on the Web -

Linked D. 1] . -
" et technologies are now part of that Activity.

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

The current page has been frozen on the 11th December, 2013.

Warning: this Activity has been subsumed, in December 2013, by the
W3C Data Activity. That activity has a larger scope; new or current
Working and Interest Groups related to “traditional” Semantic Web

-d" UNIVERSITE
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http://www.bnode.org/blog/tag/layer cake

m@zm W

Tim Berners-Lee
http://www.w3.0org/DesignIssues/LinkedData.html

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

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

AP 7T re
’i;iggvppoy 1. Use URIs as names for things.

FAHTeIN

AN CEGUEN | 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.

4 UNIVERSITE
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http://www.w3.org/DesignIssues/LinkedData.html

Uniform Resource Identifiers (URIs)

(@

Linked Data: 15t Principle
Use URIs (Uniform Resource
Identifiers) to name things

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information oxchango is key

Formats are necessary, but not too important

GRAEEY LIRS

-~
-

Linked Data uses a small '
selection of technologies ~
™~

(/4,4&
2o,
=

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

Semiotics

THOUGHT OR REFERENCE

Concept
(meant, idea, thought)

Object (thing, concrete,
reality (extra linguistic domain))

; Pus UNIVERSITE
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Semiotics)

THOUGHT OR REFERENCE

Concept
(meant, idea, thought)

Object (thing, concrete,
reality (extra linguistic domain))

J 1 UNIVERSITE
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Uniform Resource Identifiers (URIs)

oncep
(signiié, idée, pensée)

iy e
P %,
/< *
p
&
é
vom Orenoble [ représente
(mot, signifiant, symbale)

230 represents represents
DBpedia . 7 GeoNames
etp: //dbpedia. org/resource/grenoile | | http://sus. geonanes. org/3014728
The name (URI) that represents the The name (URI) that represents the
city of Grenoble in DBpedia city of Grenoble in GeoNames

Different URIs (URNS) in different namespaces can represents the same thing

P! UNIVERSITE
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Resources in the Web of data

Data describe elements (things) for a domain of interest through their
properties and relationships.

Theses elements can be:

URIs
— documents URLs

* HTML pages, images, data accessed through a web service...
— but also:
e real world entities:

— place: Grenoble
— a person: Eric Piolle

- . URNs

* abstracts concepts:
— Set of French politician,

— Mayor-of relationship

All these elements are resources identified by an URI

Web Sémantique — Ontologies P. Genoud D. Ziébelin

Q UNIVERSITE
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Examples of resources about Georges
Brassens available in the web

Traditional web

identified
by URLs

Documents

Web of Data

Real world entities dentified

by URNs
Abstract concepts

Web page (HTML file)

WiKIPEDIA
Uencycopedie iee

http://fr.wikipedia.org/

wiki/Georges Brassens

http://dbpedia.org/resource/Georges Brassens
DBpedia resource representing
Georges Brassens http://dbpedia.org/resource/Sete

/ was bornin— Séte

1 Georges Brassens &http://dbpedia.or‘g/ontology/bir‘thF:lace

wrote — Les Copainsd'Abord

[y Do o e )

XML file containing structured data about Georges Brassens
—— http://dbpedia.org/data/Georges Brassens.xml

—— — -

Yoo T

Picture (jpeg file) Video

(mp4 file)
https://www.youtube.com
/watch?v=rs1ShTbgNbo

Georges Brassens : Les Copains D'Abord : Exceient Excelient
Excelent. Le Meilleur Clip De Brassens

http://culturetheque.org.uk/media/item/
17545/800/brassens. jpg

<4 UNIVERSITE
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http://fr.wikipedia.org/wiki/Georges_Brassens
http://culturetheque.org.uk/media/item/17545/800/brassens.jpg
https://www.youtube.com/watch?v=rslShTbqNbo
http://dbpedia.org/data/Georges_Brassens.xml
http://dbpedia.org/resource/Georges_Brassens
http://dbpedia.org/resource/Sète
http://dbpedia.org/ontology/birthPlace

16
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HTTP URIs

(@

Use HTTP URIs, so that people and

Linked Data: 2"d Principle

programs can look up those names

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information exchange is key

Formats are necessary, but not too important

/

APPLICATIONS

QUERY

Linked Data uses a small ‘

-
-
.

selection of technologies
™~

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

HTTP URIs

« Where HTTP URIs identify real-world objects or abstract concepts, it is essential to
not confuse the objects or concepts themselves with the Web documents that
describe them.

* Areal world object or abstract concept can have different representations

* |t allows separate statements to be made about an object and about a document that
. describes that object. ©

URI of DBpedia resource representing Georges Brassens @ URN
but not

http://dbpedia.org/resource/Georges Brassens e
a

http://dbpedia.org/data/Georges Brassens.xml
< ?xml version="1.0" encoding="UTF-8"?>

<rdf:RDF xmins:dct="http://purl.org/dc/terms/" xmins:d URL Of RDF/XM L document
xmins:ns6="http:/ /www.w3.org/ns/prov#" xmins:dc="h H H H

xmins:dbp="http:/ /dbpedia.org/property/" xmins:foaf="I Descrl ptlon Intended for
xmins:owl="http:/ /www.w3.0org/2002/07 /owl#" xmlns:

schema#" xmins:rdf="http:/ /www.w3.0rg/1999/02/22 Consumpt|on by maCh|neS

- <rdf:Description rdf:about="http://dbpedia.org/resou

"—//W3C//DTD XHTI

http://dbpedia.org/page/Georges Brassens
v w.w3.ox:g/lBBS/xhtml"L -

URL of HTML Page
Lot e a2 Description
version="XHTML+RDFa 1.0" xml:lang="en"> .
intended to be
<!—— headsr -->

<head profile="http://www.w3.0orqg/1999/xhtml/v¢ rea d by h u m a ns

<title>Rbout: Georges Brassens</title>

<link rel="alternate" type="application/rdf+xml" href="http://dbpe
<link rel="alternate" type="text/rdf+n3" href="http://dbpedia.org/y
" type="application/json+rdf" href="http://dbp;
<link rel="alternate" type="application/json" href="http://dbpedia
<link rel="alternate" type="application/atom+zml" href="http://dbpe
<link rel="alternate" type="text/plain" href="http://dbpedia.crg/da
<link rel="alternate” href="http://dbpedia.org/spargl?default-graph

<link rel="alternate" href="http://dbpedia.org/spargl?default-graph

<link rel="alternate" href="http://dbpedia.org/spargl?dsfault-graph

<link rel="alternate” href="http://dbpedia.org/spargl2?default-graphy

<link rel="alternate" href="http://dbpedia.org/spargl?default-graphi

<link rel="timegate" type="text/html" href:"h:tp://mementca:chive.lé

<link rel="stylesheet" type="text/css" href="/statics/style.css" />
¥ h, &3 high e v, =" esl

<rdf:type rdf:resource="http:/ fdbpedia.org/class/yago/CausalAgent100007347"/>
<rdf:type rdf:resource="http://dbpedia.org/class/yago/YagolLegalActor'/>
<rdf:type rdf:resource="http:/ fdbpedia.org/class/yago/Entertainer109616922"/>
<rdf:type
rdf:resource="http:/ /www.ontologydesignpatterns.org/ont/dul/DUL.owl#NaturalPerson"/
<rdf:type rdf:resource="http:/ fxmins.com/foaf/0.1/Person"/>
<rdf:type rdf:resource="http:/ /umbel.org/umbel/rc/MusicalPerformer"/>
<rdf:type rdf:resource="http:/ /www.w3.0rg/2002/07 fowl#Thing"/ >
<rdf:type rdf:resource="http://dbpedia.org/class/yago/FrenchPoets"/>
<rdf:type rdf:resource="http://dbpedia.org/class/yago/PeopleFromS%C3%A8te"/ >
<rdf:type rdf:resource="http:/ fdbpedia.org/class/yago/Radical110503452"/>
<rdf:type rdf:resource="http:/ /www.wikidata.org/entity/Q215627"/>
<rdf:type rdf:resource="http:/ /dbpedia.org/ontology/Artist"/>
<rdf:type rdf:resource="http://dbpedia.org/class/yago/FrenchMaleSingers"/>
<rdf:type rdf:rescurce="http:/ fschema.org/Person"/>
<rdf:type rdf:resource="http:/ fschema.org/MusicGroup"/>
<rdf:type rdf:resource="http:/ /www.ontologydesignpatterns.org/ont/dul /DUL.owl#Agent"/>

<rdf:type rdf:resource="http://umbel.org/umbel/rc/Artist"/>
JAHK ¥ "htt * /

-“' UNIVERSITE
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http://dbpedia.org/page/Georges_Brassens
http://dbpedia.org/data/Georges_Brassens.xml
http://dbpedia.org/resource/Georges_Brassens

Making URIs Dereferenceable
Content negotiation (303 URIs

* The same URI can be used to retrieve different representations.

. http://dbpedia.org/resource/Georges Brassens

~al

< ?xml version="1.0" encoding="UTF-8"?>
<rdf:RDF xmins:dct="http://purl.org/dc/terms/" xmins:dbo="http://dbpedia.org/ontology/"
mins:ns6="http:/ /www.w3.org/ns/prov#" xmins:dc="http://purl.org/dc/elements/1.1/"
mins:dbp="http:/ /dbpedia.org/property/" xmins:foaf="http://xmins.com/foaf/0.1/"
mins:owl="http://www.w3.0rg/2002/07 fowl#" xmins:rdfs="http://www.w3.0rg/2000/01/rdf-
ischema#" xmins:rdf="http://www.w3.0rg/1999/02/23-rdf-syntax-ns#">
- <rdf:Descripticn rdf:about="http:/ /dbpedia.org/resource/Georges_Brassens">
<rdf:type rdf:resource="http://dbpedia.org/class/yago/CausalAgent100007347"/>
<rdf:type rdf:rescurce="http://dbpedia.org/class/yago/YagoLegalActor"/>
<rdf:type rdf:resource="http:/ /dbpedia.org/class/yago/Entertainer109616922"/>
<rdf:type
rdf:resource="http:/ /www.ontologydesignpatterns.org/ont/dul/DUL.owl#NaturalPerson"/
<rdf:type rdf:rescurce="http://xmlns.com/foaf/0.1/Person"/>
<rdf:type rdf:resource="http:/ /umbel.org/umbel/rc/MusicalPerformer"/ >
<rdf:type rdf:resource="http://www.w3.0rg/2002/07 fowl#Thing"/>
<rdf:type rdf:resource="http:/ /dbpedia.org/class/yago/FrenchPoets"/>

‘) D About: Georges Brassens xﬂ
| € @ dbpediaorg/page/Georges Brassens  C || [~ Google Al B & » =

| About: Georges Brassens

An Entity of Type : musical artist, from Named Graph : mia
‘ http://dbpedia.org, within Data Space : dbpedia.org

>

Georges Brassens, né a Séte le 22 octobre 1921 et mort a Saint-Gély-du-Fesc le 29 octobre 1981, est un
poéte auteur-compositeur-interpréte francais Il met en musique et interpréte, en s'accompagnant a la

‘ guitare, plus d'une centaine de ses poémes. Outre ses propres fextes, il met également en musique des
poémes de Frangois Villon, Paul Verlaine, Paul Fort ou encore Louis Aragon. Il regoit le Grand prix de poésie
de I'Académie francaise en 1967 Il enregistre quatorze albums entre 1952 et 1976.

Property Value B <rdf:type rdf:resource="http://dbpedia.org/class/yago/PeopleFromS%C3%A8te"/ >
‘ dbpedia-owl:abstract = Georges Brassens (French: [3063 biasés]; 22 October 1921 — 29 Ocl <rdf:type rdf:resource="http://dbpedia.org/class/yago/Radical110503452"/>
S : : : K

<rdf:type rdf:resource="http://www.wikidata.org/entity/Q215627"/>

<rdf:type rdf: resnurce—“http / /dbpedia.org/ontology/Artist"/ >

<rdf:type rdf:resource="http://dbpedia.org/class/yago/FrenchMaleSingers"/>

<rdf:type rdf:resource="http://schema.org/Person"/>

<rdf:type rdf:resource="http:/ /schema.org/MusicGroup"/>

<rdf:type rdf:resource="http:/ /www.ontologydesignpatterns.org/ont/dul/DUL.owl#Agent"/>

= Georges Brassens, né a Séte le 22 octobre 1921 et mort & Saint-Gély
| terpréte francais Il met en musique et interpréte. en s'a

ses poemes. Outre ses propres textes, il met également en musique ¢
Fort ou encore Louis Aragon. Il recoit le Grand prix de poésie de 'Acz

albums enire 1952 et 1976. Auteur de chansons populaires francaise
Chanson pour l'Auvergnat, Les Amoureux des bancs publics, La Mauy
Trompettes de la renommée, Supplique pour étre enterré 2 la plage d

dbpedia-owl activeYearsEndYear » 1981-01-01 (xsd-date) <rdf:type rdffI[esuurce:::hgp:/!umbel:org/l.;mbellrclArtist“/)
dbped\a-nw\ activeYearsStartYear m 1951-01-01 (xsd date) .
| ue http://dbpedia.org/page/Georges Brassens http://dbpedia.org/data/Georges Brassens.xml

dbpedic

dbgema—ow\'bmn[)ale = 1921-10-22 (xsd-date)

dbpedia-owl birthPlace = dbpedia:Séte =

< Il | »
8 UNIVERSITE
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Resource Description Framework (RDF)

(@

Linked Data: 3" Principle
When someone looks up a URI, provide useful
information, using the standards (RDF, SPARQL ).)

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information exchange is key

Formats are necessary, but not too important

The Semantic Web is based on the Web

Linked Data uses a small '

-
el
.

selection of technologies
™~

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

. . !
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Resource Description Framework

 RDF Resource Description Framework

— a framework for describing resources on the web

"The Resource Description Framework (RDF) 1s a framework for
representing information in the Web." [1]

— is designed to be read and understood by computers
— RDF is a part of the W3C's Semantic Web Activity

* became a W3C recommendation 10. February 2004
* Updated February 2014 (RDF 1.1)

http://www.w3.org/TR/2014/REC-rdf11-concepts-20140225/ [1]
http://www.w3.0rg/TR/2014/NOTE-rdf11-primer-20140624/ [2]

20 Web Sémantique — Ontologies P. Genoud D. Ziébelin
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http://www.w3.org/TR/2014/NOTE-rdf11-primer-20140624/

Resource ?

« "The Resource Description Framework (RDF) is a language for representing
information about resources in the World Wide Web. It is particularly intended for
representing metadata about Web resources, such as the title, author, and
modification date of a Web page, copyright and licensing information about a Web
document, or the availability schedule for some shared resource. However, by
generalizing the concept of a "Web resource”, RDF can also be used to represent
information about things that can be identified on the Web, even when they cannot
be directly retrieved on the Web."

http://www.w3.org/TR/rdf-primer/

« "To publish data on the Web, the items in a domain of interest must first be
identified. These are the things whose properties and relationships will be described
in the data, and may include Web documents as well as real-world entities and
abstract concepts. As Linked Data builds directly on Web architecture , the Web
architecture term resource is used to refer to these things of interest, which are, in
turn, identified by HTTP URIs."

[ —
Tom Heath, Christian Bizer : Linked Data: Evolving the Web into a Global DataSpace
http://linkeddatabook.com/editions/1.0/ ===

‘.l UNIVERSITE
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RDF Data Model

 With RDF, knowledge is represented by a set of assertions
(statements)

* All RDF statements follow a simple structure composed of
three parts :
— the thing the statement describes
— the properties of the thing the statement describes
— the values of those properties the statement describe

the thing described property value
Georges Brassens was born in Séete

22 Web Sémantique — Ontologies P. Genoud D. Ziébelin
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RDF Data Model

 RDF Statements are triples

Subject Predicate Object

URI URI URI/Literal

* the subject and the predicate are resources : RDF uses URIs (Universal Resource
Identifiers) for uniquely identifying them

* object can be a resource (URI) or a literal (constants that don't have other attributes

that describe them)
subject predicate value

Georges Brassens was born in Sete

, | o
; http://dbpedia.org/resource/Sete

)/ http://dbpedia.org/ontology/birthPlace

http://dbpedia.org/resource/Georges_Brassens

\
N
\

http://dbpedia.org/property/birthDate

. it "1921-10-22+02:00"

» l *
1

Georges Brassens was born October 22, 1921

-“' UNIVERSITE
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RDF Data Model

 RDF Statements are triples

Subject Predicate Object

URI URI URI/Literal

 RDF data can be viewed as a directed labeled graph
— subjects and objects are nodes (vertices)
— predicates are oriented edges (arcs)

resourcenode  Georges Brassens was born in Sete

literal node S/ | P
K ‘;——_;y http://dbpedia.org/resource/Sete
predicate / ) )
, http://dbpedia.org/ontology/birthPlace
o -
http://dbpedia.org/resource/Georges_Brassens
\\\ \

\

http://dbpedia.org/property/birthDate
. T > "1921-10-22+02:00"
» l *

Georges Brassens was born October 22, 1921

\

-“' UNIVERSITE
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RDF Datasets

* In practice, RDF tool builders and data managers needed a mechanism to talk about
subsets of a collection of triples =» RDF 1.1 a mechanism to group RDF statements

in multiple graphs and associate such graphs with an IRI. named graphs

o Mu|t|p|e graphs in an RDF P e, ST 8 R e——— —
document Constltute an | http://example.org/bob J | gggila;”ELD;&:,B}2$18102%Q1/8MM /
RDF dataset. An RDF dataset  : .

: Alice Leonardo Da Vinci

may have multiple named @
graphs and at most one :
unnamed ("default") graph.

»
»

is interested in

s

/v
&

%

Person 14 July 1990

)

http://creativecommons.org/
licenses/by/3.0/

il )

default unamed graph f — http:/example.org/bob

\

https://www.w3.orq/TR/rdfl1-primer/#section-multiple-qraphs

4 UNIVERSITE
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RDF and Data Integration

(@

)

http://dbpedia.org/resource/grenoble4]

L e AN

g = - .0'\4“\~
dbpedia:Stendhal |

o
/ ™ vy i

dbpedia-owl:birthPlace
7

dbpedia:Grenoble

dbpedia-owl:elevation

"398"~"xsd:double

<4 UNIVERSITE
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Linked Data : 4" Principle
Include links to other URIs, so that
they can discover more things.

{ ) GeoNames

I http://sws.geonames.org/6454071

a insee:38185

geonames:3014728

e \ e
gn:parentFeature gnsname
"Grenoble"

geonames:6454071

Al Alpes



Examples of Links between datasets

Prefixes

dbpedia: "http://dbpedia.org/resource/" insee: "http://id.insee.fr/geo/commune/"

dbo: "http://dbpedia.org/ontology/" inseePop: http://id.insee.fr/demo/populationLegale/commune/
geonames: "http://sws.geonames.org/" inseeDef: http://rdf.insee.fr/def/demo#populationTotale

gn: "http://www.geonames.org/ontology#"

Different URIs (URNS) in different
namespaces can represents the
same thing

INSEE

"449328"~xsd:integer

DBpedia - GeoNames

: ! ¥ - , - inseeDef:populationTotal
http://dbpedia.org/resource/Toulouse | 1 http://sws.geonames.org/2972315/ I

dbpedia:David_Skrela | geonames:2972315
dbpedia-owl:birthPlace ﬁfgﬂl"i //

inseePop:31555/201C

*

gniname 4

7 . L#’afyé ePﬁ _ gn:parentFeature
. el - R inseeDef:population
dbpedia:Toulouse | d@&’ =T < pop

r o "Toulouse"

: dbo:populationTotal geonames:6453974 |

. . g
v \  insee:31555

"461190"~xsd: integer owl:sameAs

s UNIVERSITE
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RDF limitations

 RDF provides a standard way to express simple statements
about resources, using named properties and values...

But you can't express knowledge about the properties and
types of the resources

— what are the types allowed for resources ?

— what are the properties allowed for a given type of resource ?

— what are the allowed values for a given property ?

— what are the relations between types of resources
(generalization/specialization) ?

28 Web Sémantique — Ontologies P. Genoud D. Ziébelin
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Vocabularies / taxonomies/ ontologies

The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

~ E RDF to give meaning
Querying allows fine-grained data access % .
R R = (semantics) to the
Standardized information exchange is key 8
~ .
Formats are necessary, but not too important % terms Used INn a RDF
R ..
The Semantic Web is based on the Web .-"' i g a p h
4-"-' \ "-..-_‘

Linked Data uses a small
selection of technologies

-
-
-

-
-
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What is a vocabulary ?

A person's vocabulary is the set of words within a language that are familiar to that person.
(Wikipedia)
= “all the words known and used by a particular person”
(Cambridge Advanced Learners Dictionary)

On the Semantic Web, vocabularies define the concepts and relationships (also referred to as “terms”)
used to describe and represent an area of concern.

Vocabularies are used
to classify the terms that can be used in a particular application,
characterize possible relationships,
and define possible constraints on using those terms.

In practice, vocabularies can be very complex (with several thousands of terms) or very simple
(describing one or two concepts only).

http://www.w3.org/standards/semanticweb/ontology

[. A
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RDF Schema - RDFS

* RDFS extends RDF with a schema vocabulary (Resource, Class, Property,
subClassOf, subPropertyOf, range, domain ..) that allows to define basic
vocabulary terms and the relations between them.

* A well-defined semantics gives “extra meaning” to these particular RDF
predicates and resources
— specifies how RDFS terms should be interpreted rdf:type

— allows to draw simple inferences (entailments) rdfs:subClassOf

* EXx:type propagation

rdf:type

* W3C recommendation RDF Vocabulary Description Language —RDF 1.1 (Feb. 2014)
http://www.w3.org/TR/rdf-schema/ (previous rec. RDF 1.0 Feb. 2004)

e the RDF(S) schema vocabulary is itself provided in the form of an RDF vocabulary

— resources in the RDF Schema vocabulary have URIrefs with the prefix
http://www.w3.0rg/2000/01/rdf-schema# (conventional abreviation rdfs:)

Web Sémantique — Ontologies © Ph. E UNIVERSITE
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What is an Ontology ?

"ontology is the philosophical study of the nature of being, becoming, existence, or
reality, as well as the basic categories of being and their relations. Traditionally listed
as a part of the major branch of philosophy known as metaphysics, ontology deals
with questions concerning what entities exist or can be said to exist, and how such
entities can be grouped, related within a hierarchy, and subdivided according to
similarities and differences." http://en.wikipedia.org/wiki/Ontology

"In computer science ..., an ontology is a formal framework for representing
knowledge. This framework names and defines the types, properties, and
interrelationships of the entities in a domain of discourse. The entities are
conceptualizations (limited abstractions) of phenomena."

http://en.wikipedia.org/wiki/Ontology %28information science%29

An ontology is an explicit specification of a conceptualization. [...] A conceptualization is an abstract,
simplified view of the world that we wish to represent for some purpose.

Thomas R. Gruber, Towards Principles for the Design of Ontologies Used for Knowledge Sharing in Formal Ontology in Conceptual
Analysis and Knowledge Representation, Kluwer Academic Publishers, 1993
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.91.6025&rep=repl&type=pdf
http://tomgruber.org/writing/ontology-definition-2007.htm

Web Sémantique — Ontologies P. Genoud D. Ziébelin
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(c. 515 BCE - c. 460 BCE)
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Web Ontology Language (OWL)

OWL vocabulary : a set of primitives (described in RDF that extends RDFS

vocabulary

— Namespace http://www.w3.0rg/2002/07/owl#t < owl:
— owl:Class, owl:0ObjectProperty, owl:DataProperty,
owl:sameAs, owl:unionOf, owl:InteresctionOf..

Far more expressive than RDFS

— Classes can be describe by union, intersection,
complement, properties restrictions.

— notions of classes or properties equivalence,
resources equality,

— notions of inverse, symmetric, transitive ... properties
— properties cardinality...

Formal specification (based on Description Logics)

- support for automated reasoning

a W3C standard

RDFS (RDF Schema):
Vocabulary for defining hierarchical
classes and properties (taxonomies)

rdfs:subClassOf, rdfs:subClassOf
a

m bornIn w

Subject Predicate Object

OWL (Web Ontology Language):
Ontology language based on DL
(subset of 1rst Order Logic)

to describe classes
Person = Man U Woman
Man N Woman =

— OWL1:W3Crecommendation 10 Feb. 2004 http://www.w3.org/TR/owl|-features/
— OWL2:W3Crecommendation 11 Dec. 2012 http://www.w3.org/TR/owl|2-overview/

-“' UNIVERSITE
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Simple Knowledge Organization System (SKOS)

A lightweight OWL ontology designed for representation of thesauri,
classification schemes, taxonomies, subject-heading systems, or any other
type of structured controlled vocabulary.

"l'objectif d'un thésaurus est de constituer des vocabulaires normalisés et d'organiser la liste
des termes de ces vocabulaire sans forcément les définir, dans le but notamment d'indexer un
corpus de ressources documentaires et de faciliter les recherches dans ce corpus" Le web
Sémantique, Fabien Gandon, Catherine Faron-Zucker, Olivier Corby, ed. Dunod 2012

Hierarchical relationships

— Generic term (BT: broader term), specific term (NT: narrower term).
— Partitives relationships (whole-part relations) , instantiation relationships (to give examples)

Associative relationships

— RT: related term.

Equivalent terms

W3C Standard (recommendation) : SKOS Simple Knowledge Organization System
Reference (August 2009) http://www.w3.org/TR/2009/REC-skos-reference-20090818/

Web Sémantique — Ontologies © Ph. PRy UNIVERSITE
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Vocabulary vs. Ontology

 Thereis no clear division between what is referred to
as “vocabularies” and “ontologies”.

The trend is to use the word “ontology” for more complex, and
possibly quite formal collection of terms, whereas
“vocabulary” is used when such strict formalism is not
necessarily used or only in a very loose sense. Vocabularies are
the basic building blocks for inference techniques on the

Semantic Web. http://www.w3.org/standards/semanticweb/ontology
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