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OWL : Web ontology language?

Activité du W3C

Définir un langage de spécification d'ontologies
avec une semantique formelle pour le
“semantic web”

Nom :“the web ontology language OWL”
Basé sur une logique de description ?

Départ DAML+OIL (van Harmelen et al.)
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Web Ontology
Language OWL

RDF (Schema)

XML (Schema)

RDF Schema

Class : décrit une collection de resources

Property
Lien entre classes ou un “litéral” (data value)
Restrictions de domaine et image

Subclass : hérite des properties

Subproperty

Classes et properties sont des resources
“classes comme des instances”
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RDF Schema

Limitations:
pas de spécification de cardinalité
notion de subclass non formelle
Disjonction, complétude
notion de property non formelle
Inverse, transitive, symmétrique

Avantages
simple : facile a apprendre
extensible : notion de métaclasse
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RDF Schema

@wuon
e class-def

e subclass-of
o slot-def

e subslot-of
e domain

e range
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DAML+OIL

DAML : Darpa Agent Markup Language
OIL : Ontology Inference Layer
Working Group du W3C

Working Draft Décembre 2001
http://www.w3.org/TR/daml+oil-reference

Logique de description avec syntaxe RDF(S)
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DAML+OIL

OIL (Ontology Inference Layer-UE) :
Langage de spécification d'ontologies
Class-def : définition de classes
nom de classe avec sa description
#Primitive or defined

#Subclass-of
nom de classe
Slot-constraint

combinaison booléenne (AND, OR, NOT)
#Slot-constraints
® Has-value : chaque instance doit étre dans la liste des valeurs
m Value-type : chaque instance doit étre de la classe indiquée
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DAML+OIL

Classes :

<daml:Class rdf:ID="Male">
<rdfs:subClassOf rdf:resource="#Animal"/>
</daml:Class>

<daml:Class rdf:ID="Female">
<rdfs:subClassOf rdf:resource="#Animal"/>
<daml:disjointWith rdf:resource="#Male"/>
</daml:Class>

<daml:Class rdf:ID="Man">
<rdfs:subClassOf rdf:resource="#Person"/>
<rdfs:subClassOf rdf:resource="#Male"/>
</daml:Class>
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DAML+OIL

Relations aux autres classes
rdfs:subClassOf
daml:disjointWith
daml:disjointUnionOf
daml:sameClassAs
(daml:equivalentTo)

Elements contenus
daml :oneOf

Combinations booléennes
daml:intersectionOf
daml:unionOf
daml :complementOf
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DAML+OIL

Types de base
daml:ObjectProperty
daml :DataTypeProperty

Types spéciaux
daml:TransitiveProperty
daml:UniqueProperty
daml :UnambigousProperty

Restrictions
rdfs:subPropertyOf
rdfs:domain
rdfs:range
daml : samePropertyAs
daml:inverseOf
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DAML+OIL

Constructeurs
Constructor DL Syntax | Example
intersectionOf Ciym...ncC, | Humannm Male
unionOf CiU...uC, | Doctor LI Lawyer
complementOf -C —-Male
oneOf {z1...2,} {john, mary}
toClass VP.C YhasChild.Doctor
hasClass P.C JhasChild.Lawyer
hasValue IPA{z} JcitizenOf.{USA}
minCardinalityQ >n P.C >2hasChild.Lawyer
maxCardinalityQ <n P.C <1 hasChild.Male
cardinalityQ =n P.C =1 hasParent.Female
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DAML+OIL

OwL

Axioms Couche de langages
Axiom DL Syntax Example -
subClassOf C, CCy Human C Animal 1 Biped * Logical Operators
* Full Cardinalities OWL — Logic Versi
sameClassAs Cr =0 Man = Human 1 Male « Class Expressions — Logic Version
subPropertyOf P CP hasDaughter C hasChild T
samePropertyAs P =P cost = price « Disjointness and Equality 4—\
samelndividualAs T = T2 President_Bush = G_W_Bush * Local Properties, Transitivity OWL - "Frame" Version
L . Y Y « Simple Cardinalities
disjointWith _ C1 E =02 Male C —Female » Defined and Enumerated Classes T
differentindividualFrom | {z;} C —{z,} | {john} C —{peter}
inverseOf P, =P; hasChild = hasParent™ ! - RDF Schema
. i n * Classes / Inheritance
transitiveProperty PTCP ancestor™ C ancestor « Properties / Subproperties
uniqueProperty TCLIP T C <lhasMother * Global Type Restrictions
UnambiguousProperty TCLIP™ T C <lisMotherOf™~ " Individuals
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OowL OowL
Expressivité maximale (non contraint)
5i HH- ili+d 2 OWL modelling
décidabilité, calculabilité : ST @ D imiviee
Compatible avec SHIQ rdf-subClassOf
+ constructeur oneOf OWL DL CD Custom Ontology Class
my:Document
Hierarchies avec des
contraintes simples OWL Lite df-type
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OWL
Symmetric: if P(x, y) then P(y, x)

Transitive: if P(x,y) and P(y,z) then P(x, z)
Functional: if P(x,y) and P(x,z) then y=z
InverseOf: if P1(x,y) then P2(y,x)
InverseFunctional: if P(y,x) and P(z,x) then y=z
allValuesFrom: P(x,y) and y=allValuesFrom(C)
someValuesFrom: P(x,y) and y=someValuesFrom(C)
hasValue: P(x,y) and y=hasValue(v)
cardinality: cardinality(P) = N

minCardinality: minCardinality(P) = N
maxCardinality: maxCardinality(P) = N
equivalentProperty: P1 = P2

intersectionOf: C = intersectionOf(C1, C2, ..)
unionOf: C = unionOf(C1, C2, .)
complementOf: € = complementOf(C1)

oneOf: C = one of(vl, v2, ..)

equivalentClass: C1 = C2

disjointWith: C1z €2

sameIndividualAs: I1 = I2

differentFrom: I1 # I2

AlIDifferent: I1 # I2, I1 # I3, I2 # I3, ..
Thing: I1, I2, ..
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OwL

Exemple
<owl:ObjectProperty rdf:ID="situéDans">
<rdf:type rdf:resource="owl:TransitiveProperty" />
<rdfs:domain rdf:resource="owl:Thing" />
<rdfs:range rdf:resource="#Lieu" />

</owl:0ObjectProperty>

<Region rdf:ID="#Paris">
<situéDans rdf:resource="#IleDeFrance" />
</Region>

<Region rdf:ID="#La Tour Eiffel">
<situéDans rdf:resource="#Paris" />

</Region>

1/ la propriété "situéDans" est transitive,
2/ deux assertions "Paris est situé en Tle de France" et "La Tour Eiffel est
située a Paris".
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OWL-RDF

Méme data model:

hasAuthor ~ i
page.htm > “moi™
Resource Property Value
(subject) (predicate) (object)
RDFS OWL

<rdfs:Class rdf:ID="River'>
<rdfs:subClassOf rdf:resource=
"#Stream"' />
</rdfs:Class>

<owl:Class rdf:ID=""River'>
<rdfs:subClassOf rdf:resource=
"#Stream''/>
</owl:Class>
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OWL-RDF

Properties :

esource

0wl:0bjectPr0pert~\* ‘ nwl:DatatypePropertH owl:FunctionalPropertil ‘ owl:InverseFunctinnalProperJy

owl:SymmetricProperti' ‘ owl:Transitive Propert*
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OWL-RDF

Properties :

owl:transitiveProperty

P1(x,y) A P2(y,z) 2> P(x,z)
owl:inverseOf

P(x.y) < P(y.x)
Owl:symmetricProperty

P(x,y) iff P(y,x)
owl: functionalProperty

P(x,y) " P(x,z) >y =2
owl:inverseFunctionalProperty

P(y,x) " P(z,x) >y =2z
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