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Lecture 5: Knowledge Representations Part 2
01: Web Ontology Language OWL
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01 Web Ontology Language - OWL
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OWL - Web Ontology Language ﬂ Hasso

o OWL (SHOIN(D))- W3C Recommendation since 2004
e OWL 2 (SHRO1Q(D))- W3C Recommendation since 2009

e an OWL Ontology consists of
e classes / properties / individuals (instances of classes)

e Open World Assumption
* ,Absence of information must not be valued as negative information.”

e £E.g.:sitsNext To( PersonA, PersonB)
PersonA may also sit next to another person...

°* No Unique Name Assumption
o Difference must be expressed explicitly®
e £.9.: Per sonA possibly denotes the same individual as Per sonB
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OWL - Web Ontology Language

e OWL is a semantic fragment of FOL

e OWL1 exists in different flavors
e OWL Lite ¢ OWL1 DL ¢ OWL1 Full

FOL

/ \OWLl

SWRL/RIF _ OWLFulI

OWL Lite RDFS

N AR

Concept
Hierarchies
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OWL1 DL is based on SHOTN(D) ﬂ Hasso

e Axioms
e TBox: subclass relationships C c D (H)
e RBox: subproperty relationships R € S (H),
inverse properties R (1), transitivity C+ (S)

e ABox: facts for classes C( a) , properties R( a, b) ,
equality a=b, difference a=b

e Class constructors:
e conjunction CnD, disjunction CuD, negation =C of classes

e property restrictions: universal vR. C and existential IR. C

e number restrictions: =n Rand =zn R (N)
e closed classes (nominals): {a} (O)

e Datatypes (D)
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OWL - Web Ontology Language ﬂ Hasso

e OWL is a semantic fragment of FOL
e OWL1 exists in different flavors
e OWL Lite ¢ OWL1 DL < OWL1 Full

FOL
e for OWL 2: / K\OWLZ
e OWL EL, OWL RL, OWL QL SWRLRRIF OWL Full
c OWL2DL ¢ OWL2 Full T F A

_ OWL DL

OWL EL

OWL RL RDFS

OWLQL _ /77
\ Concept

Hierarchies
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OWL2 DL is based on SHRO1Q(D)

g Class Expressions
e Class names A,B
e ConjunctionC n D
e Disjunction C u D
e Negation =C
e EXist. property restriction 3R.C
e Univ. property restriction vR.C
e Self 3S.Self
e Greater-than 2n S.C
e ess-than =n S.C

* Enumerated classes {a}

Properties

e Property names R,S, T
e Simple properties S, T
e [nverse properties R
e Universal property U

Hasso
Plattner
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Thox (Class axioms)
e Inclusion C C D
e Equivalence C = D

Rbox (Property Axioms)

e Inclusion R1 C R>

e General Inclusion RO e RGO %0 RO, C R
e Transitivity

e Symmetry

e Reflexivity

e [rreflexivity

e Disjunctiveness

Abox (Facts)

e Class membership C(a)

e Property relation R(a,b)

e Negated property relation -S(a,b)
e Equality a=b

* Inequality a#b

Knowledge Engineering with-Semantic Web Technologies, Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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OWL Syntax Variants

e OWLZ2 can be represented in different Syntax variants
* Functional Syntax: substitutes abstract syntax of OWL1
* RDF-Syntax: extension of existing OWL/RDF
e XML-Syntax: independent XML serialisation

e Manchester-Syntax: machine readable syntax,
esp. for ontology editors (e.g. Protége)

* Turtle: optional
e Functional Syntax is easy to define, no RDF restrictions, more compact

e RDF-Syntax important for compatibility issues
e Turtle: simple and efficient to write...
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OWL2 - Turtle Syntax - Example ﬂ Hasso

HappyPer son = vhasChi | d. HappyPer son n 3hasChi | d. HappyPer son

. HappyPerson a ow : C ass ;
ow : equi val ent C ass |
a ow : d ass ;
oW :intersectiont ([ a ow:Restriction ;
ow :onProperty :hasChild ;
ow : al | Val uesFrom : HappyPerson |
| a oW :Restriction ;
ow : onProperty :hasChild ;
ow : soneVal uesFrom : HappyPer son |
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OWL2 - RDF/XML Syntax - Example

HappyPer son = vhasChi | d. HappyPer son n 3hasChi | d. HappyPer son

<?xm version="1.0"?>
<rdf:RDF xm ns=...>
<ow : Obj ect Property rdf:about="http://exanple.org/turtl e#hasChild"/>

<owW : C ass rdf:about="http://exanple.org/turtl e#HappyPer son" >
<ow : equi val ent Cl ass>
<ow : Cl ass>
<oW :intersectionO rdf:parseType="Coll ection">
<ow : Restriction>
<oW : onProperty rdf:resource="http://exanple.org/turtl e#hasChild"/>
<owW : soneVal uesFrom rdf: resource="http://exanple.org/turtl e#HappyPer son"/ >
</ow : Restriction>
<oW : Restriction>
<oW : onProperty rdf:resource="http://exanple.org/turtl e#hasChild"/>
<owl : al | Val uesFrom rdf: resource="http://exanple.org/turtl e#HappyPerson"/ >
</ow : Restriction>
</ow :intersectionC>
</ow : Cl ass>
</ ow : equi val ent d ass>
</ow : C ass>
</ r df : RDF>
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Standard Namespaces and Prefixes ﬂ A

Prefix name Prefix IRI

rdf:

<http.//www.w3.0rg/1999/02/22-rdf-syntax-ns#>

rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
xsd: <http.//www.w3.0rg/2001/XMLSchema#>
owl: <http.//www.w3.0rg/2002/07/owl#>
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(cf. http://www.w3.org/TR/owl2-syntax/ )

prefix.cc

namespace lookup for RDF developers

foaf | look up

examples: foaf foaf:knows dc,foaf rdfs,dc,foaf,geo.spargl http://xmins.com/foaf/0.1/name

popular latest about | prefix.cc

http://prefix.cc/
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