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What is OWL? (1)

OWL = Web Ontology Language

= A Data Representation Language for the Vision of the Web of Data,
the Semantic Web.

= A Language Recommended in 2004 By W3C for Representing
Ontologies in an Interchangeable Format

= A Standard Language for Specifying Description Logic
Knowledge Base

"Knowledge Representation goes Global" by TBL
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What is OWL? (2)

Ontology Definitions

= Explicit specification of a conceptualization according to (Gruber,
1993).

= Formal specification of a shared conceptualization according to
(Borst, 1997)

m formal, explicit specification of a shared conceptualization of a
domain of interest according to (Handschuh et al, 2001)

= ontologies enable to describe conceptual vocabulary shared by a
community in an organization (Dieng et al, 2001)

= Ontologies aim to capture consensual knowledge in a generic way,
and they may be reused and shared across applications and by
groups of people (Gomez Pérez et al, 2004)
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What is OWL? (3)

m OWL is composed of three sublanguages: OWL Lite, DL, and Full

= OWL Lite/DL corresponds to Description Logics - each of which
similar to SHIF and SHOIN(D).

= Every ID is URI in OWL.

OWL Full

OWL DL
(SHOIN(D))

OWL Lite
(SHIF(D))
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OWL vs DL (OWL DL is SHOIN(D))
(1)

Terms

DL OWL
Concepts [Classes
Roles Properties
Constants|individuals

Knowledge Structure

Class1 ] & [ Class2
6
Individual1 B Individual2

Property1

Property1
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OWL vs DL (OWL DL is SHOIN(D))
(2)

Class Descriptions (1,2,6)

Descriptions (C)

A (URI reference) A Al C At

owl:Thing T owl:Thing? = A%
owl:Nothing 1 owl:Nothing” = {}
intersection0f(Cy; C2 ...) CinCy |[(CiN Dl)I =C{nD3
union0f (C; Csy ...) CiuCy |(ChuCy)t=ctuct
complement0f (C) -C (-C)t = AT\ CI
one0f (o1 ...) {o1,...} [o1,...}F ={of,...}

restriction(R someValuesFrom(C))| 3JR.C [(3R.C)' ={z|3Jy.(z,y) € R andy € C*}
restriction(R allValuesFrom((C')) VR.C VR.C)Y = {z | Yy.(x,y) € R -y e CF}

restriction(R hasValue (o)) R:o VR.0)t = {z| (x,0") € R*}
restriction(R minCardinality(n)) >nR >n R = {z|t({y.(z.y) € R*}) > n}
restriction(R minCardinality(n)) | <nR |(=nR) ={z|i({y.(z,y) € R'}) < n}

restriction(U allValuesFrom(D)) vU.D vU. D) = {x | Vy. <:L‘ y) € UT — y e DP}
restriction(U hasValue(v)) U:v = {z | (z,vF) e U*}
restriction(U minCardinality(n)) >nU >nU = {z|t{y.(x,y) € UT}) > n}
restriction(U maxCardinality(n)) <nU <nU)F ={z | t{y.(z,y) € UF}) < n}

(
(
(>
(>
restriction(U someValuesFrom(D))| 3JU.D |(3U. D) = {2z | y.(z,y) € U" and y € D"}
(
(U
(>
(
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OWL vs DL (OWL DL is SHOIN(D))

(3)

Class Relations (2,6)

Class(A partial C}
Class(A complete ('}
EnumeratedClass(A o
SubClass0f (C; C5)
EquivalentClasses(C
DisjointClasses((C
Datatype (D)

. O)
Oh)

.. .0n)

O

Ch)

ACCin...nCy,
A=Cin...Nnc,

A:{01,....0n}
Ci C Oy
Ci=...=0,

CinCj=1,i#j

At Cccin...nct
At =cfn...nct

AT ={of,.. . oF
Cct ccs
ct=..=c?
CINCI{},i#]

D' C Af,
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OWL vs DL (OWL DL is SHOIN(D))

(4)

Property Descriptions & Relations (3,4)

AnnotationProperty(S)

DatatypeProperty (U super(U;)...super(U,)|U C U; Ut Cc Ut
domain(C4) ...domain(C,,) >1U C C; Ut cC CZ»I X A%)
range(D;) ...range(D;) T CEVYU.D; Ur C AT x DY
[Functional]) TCL1U U7 is functional

SubProperty0f (U; Us) U, C Ug Ut cuf

EquivalentProperties(U; ...U,) Uy =...=U, Ulz =...= U,{

ObjectProperty (R super(R;)...super(R,) |[RC R; RT C R
domain(C4) ...domain(C,,) >1RLC C; RT C Cq;I x AT
range(C7) ...range((C)) T EVR.C; RT c AT x C?
[inverseO0f (Ro] R = (" Ro) RT = (R})~
[Symmetric] R=(R) RT = (R%)~
[Functional] TCLKI1R R’ is functional
[InverseFunctional] TELIR™ (RT)™ is functional
[Transitive]) Tr(R) RT = (RH)*

SubProperty0f (R1 R2) Ri C Ry Rf C R%

EquivalentProperties(R; ...R,) Ri=...=R, Rf =.. . =R
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OWL vs DL (OWL DL is SHOIN(D))
(9)

Individual Descriptions (5)

Individual(o type(C}) ...type(C)) o€} ot € O}
value(R; 01)...value(R, o0,) (0,0i) € R; (OI, o?) = RII
value(U; v1)...value(U, v,)) (0,v;) € U, (oF vl e UF

SameIndividual(oy ...o0n) 01 =...=0p o,,-I = OJI-

DifferentIndividuals(oi ...0n) 0i # 0j,1F# J of # O]I,i %7
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OWL DL vs OWL Lite

Why OWL Lite?

= OWL DL is too complex for casual users.
m Inferencing with OWL DL is very hard.

OWL Lite = Restricted OWL DL

= Unions and Complements are prohibited.

= Individuals cannot be used inside class descriptions or axioms
(unionOf, hasValue are prohibited).

m Cardinalities are limited to O or 1.

= Embedded class descriptions should always be named classes or
restrictions

m etc
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OWL Organization

Layering
Syntax

= Abstract Syntax
= Various Concrete Syntax: RDF/XML, N3, NTriple,...

Semantics

m Direct Model-Theoretic Semantics
m RDF-Compatible Model-Theoretic Semantics
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OWL Syntax: Abstract Syntax

Class(pp:sheep partial
Pp:animal
restriction(pp:eats allValuesFrom pp:grass))
Class(pp:giraffe partial
pPp:animal
restriction(pp:eats allValuesFrom pp:leaf))
Class(pp:cow partial
pp:vegetarian)
Class (pp:mad+cow complete
intersectionOf (
PpP:cow
restriction(
pp:eats
someValuesFrom (
intersectionOf (
pp:brain
restriction(
pp:part_of
someValuesFrom pp:sheep)
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OWL Syntax: N3

pp:sheep a owl:Class;
rdfs:subClassOf pp:animal;
rdfs:subClassOf
[2a owl:Restriction;
owl :onProperty pp:eats;
owl:allValuesFrom pp:grass].
pPp:giraffe a owl:Class;
rdfs:subClassOf pp:animal;
rdfs:subClassOf
[2a owl:Restriction;
owl:onProperty pp:eats;
owl:allValuesFrom pp:leaf].
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OWL Syntax: RDF/XML

<owl:Class rdf:about="&pp;sheep">
<rdfs:subClassOf rdf:resource="&pp;animal"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="&pp;eats"/>
<owl:allValuesFrom rdf:resource="&pp;grass"/>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="&pp;giraffe">
<rdfs:subClassOf rdf:resource="&pp;animal"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="&pp;eats"/>
<owl:allvValuesFrom rdf:resource="&pp;leaf"/>
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>
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OWL Vocabulary: Namespaces

= 0wl = http://www.w3.0rg/2002/07/owl#

m rdf = http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
= rdfs = http://www.w3.0rg/2000/01/rdf-schema#

m xsd = http://www.w3.0rg/2001/XMLSchema#
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OWL Vocabulary: Simple Class
Description

OWL Vocabulary|Abstract Syntax Semantics
owl:Class Class(c) ECic) S A/
owl:Thing Thing EC(owl:Thing) = A/
owl:Nothing |Nothing EC(owl:Nothing) = &
Examples

<owl:Class rdf:ID="Animal"/>
<owl:Thing rdf:ID="Lash"/>

owl:Nothing cannot have an individual! If an OWL document with an
individual declared as of type owl:Nothing, the document is inconsistent.
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OWL Vocabulary: Class-Class
Relationship

OWL Vocabulary Abstract Syntax Semantics
Class(c complete d), _
EquivalentClasses(c d) EC(c) = EC(d)

. Class(c partial d),
rdfs:subClassOf SubClassOf(c d) EC(c) & EC(d)

owl:equivalentClass

Examples

<owl:Class rdf:ID="Dog">
<rdfs:subClassOf rdf:resource="#Animal">
<owl:equivalentClass rdf:resource="#Puppy">
</owl:Class>

OWL does not support UNA(Unique Name Assumption). Resources with
different IDs may be equivalent.
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OWL Vocabulary: Class-Class
Relationship

OWL Vocabulary | Abstract Syntax | Semantics
owl:intersectionOf|intersectionOf(c d)[EC(c) N EC(d)
owl:unionOf unionOf(c d) EC(c) U EC(d)

Examples

<owl:Class rdf:ID="WhiteBurgundy">
<owl:intersectionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Burgundy" />
<owl:Class rdf:about="#WhiteWine" />
</owl:intersectionOf>
</owl:Class>

= EC(WhiteBurgundy) = EC(Burgundy) N EC(WhiteWine)

<owl:Class rdf:ID="Fruit">
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#SweetFruit" />
<owl:Class rdf:about="#NonSweetFruit" />
</owl:unionOf>
</owl:Class>

= EC(Fruit) = EC(SweetFruit) U EC(NonSweetFruit)
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OWL Vocabulary: Class-Class
Relationship

OWL Vocabulary | Abstract Syntax Semantics
owl:complementOficomplementOf(c) |A /- EC(c)

owl :disjointWith|DisjointClasses(c d)|[EC(c) N EC(d) = I

Examples

<owl:Class rdf:ID="ConsumableThing" />

<owl:Class rdf:ID="NonConsumableThing">
<owl:complementOf rdf:resource="#ConsumableThing" />

</owl:Class>

= EC(ConsumableThing) N EC(NonConsumableThing) = &

= EC(owl:Thing) - EC(ConsumableThing) =
EC(NonConsumableThing)

<owl:Class rdf:ID="Pasta">
<rdfs:subClassOf rdf:resource="#EdibleThing"/>
<owl:disjointWith rdf:resource="#Meat"/>
<owl:disjointWith rdf:resource="#Fowl"/>
<owl:disjointWith rdf:resource="#Seafood"/>
<owl:disjointWith rdf:resource="#Dessert"/>
<owl:disjointWith rdf:resource="#Fruit"/>

</owl:Class>

= EC(Pasta) & (EC(EdibleThing) - EC(Meat) - EC(Fowl) -
EC(Seafood) - EC(Dessert) - EC(Fruit))

Without declared or inferred owl:disjointWith, any two classes can
overlap.
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OWL Vocabulary:
Class-Individual Relationship

OWL Vocabulary|Abstract Syntax|Semantics
owl:oneOf oneOf(o1 02) Kol 02}

Examples

<owl:Class rdf:ID="WineColor">
<rdfs:subClassOf rdf:resource="#WineDescriptor"/>
<owl:oneOf rdf:parseType="Collection">
<owl:Thing rdf:about="#White"/>
<owl:Thing rdf:about="#Rose"/>
<owl:Thing rdf:about="#Red"/>
</owl:oneOf>
</owl:Class>

m EC(WineColor) = {White, Rose, Red}
» White € WineColor A Rose € WineColor A Red € WineColor
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OWL Vocabulary: Property

Description

OWL Vocabulary

Abstract Syntax

Semantics

Examples

<owl:ObjectProperty rdf:ID="hasChild">
<rdfs:domain rdf:resource="#Human">
<rdfs:range rdf:resource="#Human"/>

</owl:0ObjectProperty>

= ER(hasChild) & EC(Human) X EC(Human)

<owl:0ObjectProperty rdf:ID="hasAge">
<rdfs:domain rdf:resource="#Human">
<rdfs:range rdf:resource="&xsd;positiveInteger"/>

</owl:ObjectProperty>

owl:0bjectProperty (ObjectProperty(p) |[ER(p) S A/XA!
owl:DatatypeProperty|DatatypeProperty(p)[ER(p) S A'X A
rdfs:domain domain(c) ER(p) S EC(c) X A
rdfs:range range(c) ER(p) S A/ X EC(c)

m ER(hasAge) & EC(Human) X xsd:positivelnteger
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OWL Vocabulary:
Property-Property Relationship

OWL Vocabulary

Abstract Syntax

Semantics

owl:equivalentProperty

EquivalentProperties(p
Q)

ER(p) = ER(q)

SubPropertyOf(p q),

Examples

<owl:0ObjectProperty rdf:ID="hasChild">
<owl:equivalentProperty rdf:resource="#hasOffspring">
<owl:inverseOf rdf:resource="#hasParent">

</owl:ObjectProperty>
<Human rdf:ID="humanOl">

<hasChild rdf:resource="#human02">

</Human>

m (humanO01, human02) € ER(hasChild)

42 & 23

ObjectProperty(p
rdf : subPropertyOf super(q)), ER(p) & ER(q)
DatatypeProperty(p
super(q))
L ObjectPropert (xy) € ER(p)
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OWL Vocabulary: Property

Description

OWL Vocabulary Abstract Syntax | Semantics
(x.y) €
_ ER(p) A
owl:TransitiveProperty _IQrt;jﬁgittli:;rg)perty(p (Eyéz()p)e_)
(x,z) €
ER(p)
ObjectProperty( (Exhy() )E
. ; jectr-roperty(p p) —
owl :SymmetricProperty Symmetric) (y.X) €
ER(p)
(x,y1) €
: ER(p) A
owl:FunctionalProperty (F)S)rj]%g[:ifnrgli)aerty(p (x,y2) €
ER(p) — y1
= y2
(x1,y) €
i ER(p) A
owl:InverseFunctionalProperty fl?\?/{aerg[eplzrag(e:trig/r(lgl) (x2)y) €
ER(p) — x1
= X2
Examples
<owl:0bjectProperty rdf:ID="hasVintageYear">
<rdf:type rdf:resource="&owl;FunctionalProperty" />

<rdfs:domain rdf:resource="#Vintage" />
<rdfs:range rdf:resource="#VintageYear" />

</owl:0ObjectProperty>
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OWL Vocabulary: Individual
Description

Examples

<Human rdf:ID="Jane">

<hasChild rdf:resource="#John" />

<hasAge rdf:datatype="&xsd;positiveInteger">35</>
</Human>

m Jane € Human A (Jane, John) € ER(hasChild) A (Jane, 35) €
ER(hasAge)
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OWL Vocabulary:
Individual-Individual Relationship

OWL Vocabulary Abstract Syntax [Semantics
owl:sameAs Samelndividuals(i1 i2) i1 =i2
owl:differentFrom |Differentindividuals(i1 i2)|i1 #i2
owl:AllDifferent, -
owl:distinctMembers Syntactic Sugar...

Examples

<WineSugar rdf:ID="Dry" />

<WineSugar rdf:ID="Sweet">
<owl:differentFrom rdf:resource="#Dry"/>

</WineSugar>

<WineSugar rdf:ID="OffDry">
<owl:differentFrom rdf:resource="#Dry"/>
<owl:differentFrom rdf:resource="#Sweet"/>

</WineSugar>

<owl:AllDifferent>
<owl:distinctMembers rdf:parseType="Collection">
<vin:WineColor rdf:about="#Red" />
<vin:WineColor rdf:about="#White" />
<vin:WineColor rdf:about="#Rose" />
</owl:distinctMembers>
</owl:AllDifferent>

Without declared or inferred owl:differentFrom, any individuals can be
the same one.
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OWL Vocabulary: Class
Description by Property
Restrictions

OWL Vocabulary Abstract Syntax Semantics
. restriction(p {x | Vy[(x,y) € ER(p)
owl.allValuesFroma”ValueSFrom(C)) Sy € ]}

Examples

<owl:Class rdf:ID="Wine">
<rdfs:subClassOf rdf:resource="&food;PortableLiquid" />

<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasMaker" />
<owl:allValuesFrom rdf:resource="#Winery" />
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

For all wines, if they have makers, all the makers are wineries.
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OWL Vocabulary: Class
Description by Property
Restrictions

OWL Vocabulary Abstract Syntax Semantics
. restriction(p {x | Ay[(x,y) €
owl: SomevalueSFromsomeVaIueSFrom(C)) ER(p) A y € c}

Examples

<owl:Class rdf:ID="Wine">
<rdfs:subClassOf rdf:resource="&food;PortableLiquid" />

<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasMaker" />
<owl:someValuesFrom rdf:resource="#Winery" />
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

For all wines, they have at least one maker that is a winery.

ortableLiquid

3 hasMaker.Winery
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OWL Vocabulary: Class
Description by Property
Restrictions

OWL Vocabulary Abstract Syntax Semantics
owl:minCardinality :l(‘?isr;[(r)igtligi?‘l(eil)lity(n)) g(lql(ﬁgz(xr,\%) <
owl:maxCardinality :ﬁgggg%%%lity(n)) g&(ﬁ%’-s(x,)i) <
owl:cardinality {:ZSngiﬁgﬁt?/((%)) gRl(#;g;X,}Q <

Examples

<owl:Class rdf:ID="Wine">
<rdfs:subClassOf rdf:resource="&food;PotableLiquid"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#madeFromGrape"/>

<owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger"'>
1

</owl:minCardinality>
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

Open-World Assumption: owl:minCardinality cannot contribute to
consistency checking! owl:maxCardinality can!

Human a owl:Class;
[a owl:Restriction;
owl:onProperty hasFather;
owl:maxCardinality "1"].
John a Human; hasFather Bob; hasFather Robert.
Bob owl:differentFrom Robert.
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OWL Vocabulary: Class
Description by Property
Restrictions

|OWL Vocabulary Abstract Syntax Semantics
]owl:hasValue restriction(p hasValue(v)){x | (x,v) € ER(p)}

Examples

<owl:Class rdf:ID="Burgundy">

<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasSugar" />
<owl:hasValue rdf:resource="#Dry" />
</owl:Restriction>
</rdfs:subClassOf>
</owl:Class>

= Burgundy(x) — hasSugar(x,Dry)
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OWL Vocabulary: Data Range

Examples

<owl:DatatypeProperty rdf:ID="tennisGameScore">
<rdfs:range>
<owl :DataRange>
<owl:oneOf>
<rdf:List>
<rdf:first rdf:datatype="&xsd;integer">0</rdf:first>
<rdf:rest>
<rdf:List>
<rdf:first rdf:datatype="&xsd;integer">15</rdf:first>
<rdf:rest>
<rdf:List>
<rdf:first rdf:datatype="&xsd;integer">30</rdf:first>
<rdf:rest>
<rdf:List>
<rdf:first rdf:datatype="&xsd;integer">40</rdf:first>
<rdf:rest rdf:resource="&rdf;nil" />
</rdf:List>
</rdf:rest>
</rdf:List>
</rdf:rest>
</rdf:List>
</rdf:rest>
</rdf:List>
</owl:oneOf>
</owl:DataRange>
</rdfs:range>
</owl:DatatypeProperty>

= ER(tennisGameScore) = A ' X {0, 15, 30, 40}
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OWL Inference: Common Tasks

m Consistency Check
= Subsumption & Equivalence
= Membership Determination
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OWL Inference: Consistency
Check (1)

Checking the consistency of an OWL ontology.

The following ontology is consistent.

@prefix rdfs: <http://www.w3.o0rg/2000/01/rdf-schema#>.
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix owl: <http://www.w3.0rg/2002/07/owl#>.

@prefix a: <http://www.ex.org/2005/ex#>.

a:Vegetarian
owl:intersectionOf
(a:Animal
[a owl:Restriction;
owl :onProperty a:eats;
owl:allValuesFrom a:Plant
]
).
a:Plant owl:complementOf a:Animal.
a:Sheep rdfs:subClassOf a:Vegetarian.
a:Cow rdfs:subClassOf a:Vegetarian.
a:MadCow
owl:intersectionOf
(a:Cow
[a owl:Restriction;
owl:onProperty a:eats;
owl :someValuesFrom a:Sheep

]
) .
MadCow = Animal N Veats.Plant N deats.Sheep

MadCow is an unsatisfiable concept, thus equivalent to owl:Nothing.
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OWL Inference: Consistency
Check (2)

Checking the consistency of an OWL ontology.

The following ontology is inconsistent.

@prefix rdfs: <http://www.w3.o0rg/2000/01/rdf-schema#>.
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix owl: <http://www.w3.0rg/2002/07/owl#>.

@prefix a: <http://www.ex.org/2005/ex#>.

a:Vegetarian
owl:intersectionOf
(a:Animal
[a owl:Restriction;
owl :onProperty a:eats;
owl:allValuesFrom a:Plant
]
).
a:Plant owl:complementOf a:Animal.
a:Sheep rdfs:subClassOf a:Vegetarian.
a:Cow rdfs:subClassOf a:Vegetarian.
a:MadCow
owl:intersectionOf
(a:Cow
[a owl:Restriction;
owl:onProperty a:eats;
owl :someValuesFrom a:Sheep

]
).

a:Doll a a:MadCow.

Problem: The unsatisfiable concept MadCow, owl:Nothing, has a
member individual.
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OWL Inference: Subsumption (1)

Deriving hidden subsumption structure from an OWL ontology.
For example,

Class (Woman complete intersectionOf (Person,Female)))
Class(Man complete

intersectionOf (Person, complementOf (Woman)))
Class (Mother complete

intersectionOf (Woman,

restriction(hasChild, someValuesFrom(Person))))
Class (Father complete

intersectionOf (Man,

restriction(hasChild, someValuesFrom(Person))))
Class(Parent complete unionOf (Mother, Father))

Woman = Person N Female.

Man = Person N = Woman.

Mother = Woman N 3 hasChild.Person.
Father = Man N 3 hasChild.Person.
Parent = Mother U Father.
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OWL Inference: Subsumption (2)

Ontology description represent...

PPPPPP

jjjjjjj

MMMMMMM

PPPPPP
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OWL Inference: Membership

Determine the types of individuals.

For example,

Class(WhiteWine complete
intersectionOf
(Wine,
restriction(hasColor, hasValue(White)))

)
Individual (ChateauDeMeursaultMeursault type(Wine) hasColor (White)

An implication: ChateauDeMeursaultMeursault is a WhiteWine.

ChateauDeMeursaultMeursault

3 hasColor.White
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Beyond OWL: Expressiveness

Description
Logic

Classical
Negation

First-Order Logic

Logic o
Programming NAF,

Procedural
Attachment,

Horn
Logic

Description Logic

: Conflict
Programming

Resolution,

2nd-order
syntax
etc

Disjunctions in the body

Conjunctions in the head
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Beyond OWL: OWL's Limit

» Property Compositions
e The brother of somebody's father is that somebody's uncle.

m Expressions & Functions
e ex1) Teenager is a class of people whose age is greater than 10 and less than

o exé) MiddleClassCar is a class of cars with a displacement of larger than
2000cc.

= Non-monotonic Reasoning (Negation-As-Failure)
e ex1) NiceGame is a class of games that have not received any bad reputation.
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Ontology Usage & Tools

Ontology Building

= Ontology Builders
m e.g. Protege, KAON, exOWL, etc

Ontology Sharing

= Ontology Alignment/Merging Tools
= ¢.g. Chimera, PROMPT, MoA, etc

Ontology Query/Reasoning

= OWL Ontology Reasoners
= e.g. Pellet, KAON2, Bossam, Saseme etc
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References

m W3C Web Ontology Language Specifications @ W3C Site

= Tim Berners-Lee, "What the Semantic Web can Represent?",
http://www.w3.org/Designlssues/RDFnot.html

m [an Horrocks et al., "From SHIQ and RDF to OWL"

42 & 41



W3C Web Ontology Language: Introduction (27)

Appendix 1: Description Logics
Designators

Notation Description

>

L Atomic Negation, Concept Intersection, Universal Restriction,
Limited Existential Quantification

Complex Concept Negation

An abbreviation for ALC

Role Hierarchy

Nominals (owl:oneOf, owl:hasValue)

Inverse Properties

Functional Properties

Cardinality Restrictions

G NBEEEELS

) Datatype Properties, Data Values, Data Types
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