WaC

OWL 2 Web Ontology Language - Quick Reference Guide

1 Namespaces

The standard namespaces and prefixes in O\&lite2

Data Property Restrictions

_:x rdf:type owl:Restriction.

2.2.2Property Axioms

Object Property Axioms

T universal DataAllValuesFrom(R D) _:x owl:onProperty R. :
Prefix { URI —:x owl:allValuesFrom D. subproperty  SubObjectPropertyOf(P Q) P rdfs:subPropertyOf Q.
rdf ttp:/fwww.w3.0rg/1999/02/22 -rdf-syntax -ns#, :x rdf:type owl:Restriction. property ) . ) ] o
irdfs http:/Awww.w3.0rg/2000/01/rdf -schema: : existential DataSomeValuesFrom(R D) _:x owl:onProperty R. phain_ Sult;O)bg:)CtPropertvOf(ObjectPropertyCha|n(P1 g ;wl.propertyChamAxmm ®
; | LI o DL e ~x owl-someValuesFrom D. inclusion_(N) |~ P n
iowl
_:x rdf:type owl:Restriction. property ) ) ) .
xsd  http Jiwww.w3.0rg/2001/XMLSchemat individual value DataHasValue(R u) _:x owl:onProperty R. domain ObjectPropertyDomain(P C) P rdfs:domain C.
_:x owl:hasValue u. propertv
2 OWL 2 constructs and axioms "X rdf-type ow:Restriction. ranqe ObiectPropertyRange(P C) P rdfs:range C.
_:xowlonPropertyP. | |/ S
Features in boldare only available in OWL 2. Each table has colsmn equivalent EquivalentObjeciProperties(Ps ... P.) P. owl:equivalentProperty P
. . P " quivalentObjectProperties(P; ... Pn
1st: Feature's name and linkRdmerandNew Features and Rationgl€applicable)(as "(N)") - DataExactCardinality(n R) :'f,\?\WI'C_"" rdinality : properties Pn.1 owl:equivalentProperty P
) . exact cardinality = n"Mxsd:nonNegativelnteger.
2nd: functional syntax and link ®yntax DataExactCardinality(n R D) (N) disioint
3rd: RDF syntax with link tddapping to RDF Graphs X owI:quaIifiedCa_rdinaIity properties DisjointObjectProperties(P; P,) P1 owl:propertyDisjointWith P
We use the following notation conventions: unldéases! otherwise, "C" is an OWL class, "D" is a datage, "P" and n MXTq:ngnN?atlveIBteger. (without D) (N)
"Q" are object properties, "R" and "S" are datapprties, "a" is an OWL individual, "u" and "v" diterals, "n" is a _X owl:onDataRange D. (witn D) pairwise X rdf-type
non-negative integer, "_:x" is anonymous individudl names may have subscripts.,"(a &)" in the 3rd column _:x rdf:type owl:Restriction. disjoint L . . — .
stands for adf list. ":x owl:onProperty P. roperties DisjointObjectProperties(P; ... Py) oyvl.AIIF)lsplntPropertles.
- properties _:x owl:members (P 1...Pn).
For an OWL 2 DL ontology, there are sogiebal restriction®n axioms. — (0]
DataMaxCardinality(n R) X owl:maxCardinality inverse
2.1 Classes maximum cardinality DataMaxCardinality(n R D) (N) n" xsd:nonNegativelnteger. (without D) properties InverseObjectProperties(P Q) P owl:inverseOf Q.
Predefined Classes __:x owl:maxQualifiedCardinality functional . . P rdf:type
: T T ; "n"Mxsd:nonNegativelnteger. property FunctionalObjectProperty(P) owl:FunctionalProperty.
all OWL individuals:iowl:Thing i :x owl:onDataRange D ith 0)
f = : : o inverse
iempty class Hiowl:Nothing owl:Nothing e : i ; : : P rdf:type _
| i i _:x rdf.t.ype owl:Restriction. functional InverseFunctionalObjectProperty(P) owl:InverseFunctionalProperty.
) . — _:x owl:onProperty P. (without D) property
Boolean Connectives and Enumeration of Individuals o YT
intersection  ObjectintersectionOf(C; ... Co) =~ rdf.type owl-Class. - in i, i DataMinCardinality(n R) T:fA(/)\wI:Cr'T.]inCErdinglityl L?Ogﬁxs (N) ReflexiveObjectProperty(P) owI:R'tngI)exiveProperty.
Lo ens x owlintersectionOf ( C 1...Cn). minimum cardinality DataMinCardinality(n R D) (N) | " o0O" egativelnteger. reflexive ' ' P rdf-type
union ObjectUnionOf(Cs ... C) —X rdf:lt_yp(_e OVC")I]:CE‘SS' c _x owl:minQualifiedCardinality property (N | reflexiveObjectProperty(P) owl:IrreflexiveProperty.
_x owl:unionOf ( 1 Cn). "n"Mxsd:nonNegativelnteger. svmmetric P rdftype
) X rdf:type owl:Class. _:x owl:onDataRange D. (with D) —\;p roperty SymmetricObjectProperty(P) owl-SymmetricPro erty.
complement: ObjectComplementOf(C) "' owl:complementOf C. - = dft); p
VAT : Restrictions Using n-ary Data Range asymmetric_ i~Ohi rdf:type
enumeration::ObjectOneOf(a; ... an) X rdfitype owl:Class. e ¢ Y g property (N) AsymmetricObjectProperty(P) owl:AsymmetricProperty.
... &y _:x owl:0neOf (a 1..dn). D™ is a n-ary data range (#Data Ranggs . - P rdfty,
- - - e ransitive . . rdf:type
Obiect P Restricti _ ; _:x rdf:type owl:Restriction. property TransitiveObjectProperty(P) owl:TransitiveProperty.
ject Property Restrictions ary universal ( N) DataAllValuesFrom(R; ... R,D")  _:x owl:onProperties ( R 1...Ry)
: iction i : : l:allValuesF D " .
Every owl:Restriction is an owl:Class. _i :’c\j/: t;ipe i:vTSReF;f:Ction Datatype Property Axioms
_:x rdf:type owl:Restriction. ) ] _ : ‘RE . :
universal ObjectAllValuesFrom(P C) ~x owl:onProperty P. ary existential ( N) DataSomeValuesFrom(R; ... R, D). _:x owl:onProperties ( R 1. Ry). ubDataPropertyOf(R S) R rdfs:subPropertyOf S.
_:x owl:allValuesFrom C _:x owl:someValuesFrom D " DataPropertyDomain(R C) R rdfs:domain C.
_:x rdf:type owl:Restriction. . DataPropertyRange(R C) ‘R rdfs:range C.
existential ObjectSomeValuesFrom(P C) | _:x owl:onProperty P. 2.1.1Class Axioms et R R, owl-equivalentProperty R N
_x owl:someValuesFrom C 'subclasses | SubClassOf(C; C») rdfs:subClassOf C 2. equivalent properties Rq)uwa entDataProperties(Ry ... | -
. N . H H n, . T
o _ _:x rdf.ype owl:Restriction. C, owl:equivalentClass C . . ”Rn.l owl:equivalentProperty R n-
individual value ObjectHasValue(P a) _:x owl:onProperty P. equivalent classes EquivalentClasses(C; ... Cp)ii... disjoint properties _ (N) | DisjointDataProperties(R'S) | R owl:propertyDisjointWith S.
_:x owl:hasValue i. camtivalantClace ~ =
C,.1 owl:equivalentClass C n- X rdf-type
—x raf:type owl:Restriction disjoint classes :DisjointClasses(C; Cy) owl:disjointWith C 2. aiwise disjoint DisjointDataProperties(R; ... Ry,) iiowl:AlIDisjointProperties.
local reflexivity _ (N) | ObjectHasSelf(P) X owl:onProperty P. ' £ s properties . (N) :x owl:members (R 1...Rn).
= _:x owl:hasSelf § | ® | ( ) _-XI rglfl-gpe o E ar
"true"Mxsd:boolean. pairwise disjoint classes _ (N):iDisjointClasses(C; ... Cy, owl: isjointClasses. . . rdf:type
- X owl:members ( C L. Co). functional property FunctionalDataProperty(R) owl:FunctionalProperty.
_:x rdf:type owl:Restriction. T T (& &
:x owl:onProperty P. i ; i ; owl:disjointUnion 1...Cq
_ perty disjoint union _ (N) DisjointUnionOf(C C; ... Cy) ). 2.3 Data Ranges

ObjectExactCardinality(n P)

_:x owl:cardinality n.

ObjectMaxCardinality(n P C) (N)

_:x owl:minQualifiedCardinality n.
_:xowl:onClass C. (with C)

exact cardinality ObjectExactCardinality(n P C) (N) (without C)
_:x owl:qualifiedCardinality n.
_:xowl:onClass C. (with C)
_:x rdf:type owl:Restriction.
_:x owl:onProperty P.
maximum cardinality: ObjectMaxCardinality(n P) _:x owl:minCardinality n. (ithout C)

minimum cardinality

ObjectMinCardinality(n P)

ObjectMinCardinality(n P C) (N)

_:x rdf:type owl:Restriction.
_:x owl:onProperty P.

_:x owl:maxCardinality n.

_:x owl:maxQualifiedCardinality n.
_:xowl:onClass C. (with C)

(without C)

2.2 Properties
2.2.1Property Expressions

Object Propertiesare instances of owl:ObjectProperty

niversal object property _ (N): owl:topObjectProperty

wl:topObjectProperty

data range complement

N

DataComplementOf(D)

_:x rdf:type rdfs:Datatype.
_:x owl:datatypeComplementOf D.

data range intersection

DataUnionOf(D;...Dy)

_:x rdf:itype rdfs:Datatype.
_:x owl:unionOf (D 1...1).

data range union

DatalntersectionOf(D;...Dy)

_:x rdf:type rdfs:Datatype.

_:x owl:intersectionOf (D 1ees

B).

ottom object property _ (N)

owl:bottomObjectPropert;

wl:bottomObjectProperty

‘inverse property :iObjectinverseOf(P)

x owl:inverseOf P

literal enumeration

DataOneOf(v; ... vn)

_:x rdf:type rdfs:Datatype.

_:x owl:oneOf (v 1..Vq)

Datatype Propertiesare instances of owl:DatatypeProperty

‘universal datatype property

(N)::owl:topDataProperty

“owl:topDataProperty

-lowl:bottomDataProperty::owl:bottomDataProperty

datatype restriction (N)

DatatypeRestriction(D f; v; ... fy
Vi)

D a built-in datatype

f; a constraining facet,

v; a restriction value

_:x rdf:type rdfs:Datatype.
_:x owl:onDatatype D.

_:x owl:withRestrictions (y1 ...
yn).

yl f 1V 1.

ynf nv .




Annotation Axioms 3.2 Facets

2.4 Keys

_ AP annotation property, U an IRI. Thefacet spacés a set of pairs of the formf« >, wheref is an IRI called a constraining facet, ang a value. Each
HasKey(C (P; ... Pm) (R ... Ry) )iiC owl:hasKey (P 1 ... Py R ... Rp). !

) lAP; rdfs:subPropertyOf such pair is mapped to a subset of the value spfabe datatype.
iiSubAnnotationPropertyOf(AP; APy); . . . .
DertyOf(AP 2)5 AP;. Notations Numeric Datatype, String Datatype and Binary tygia refer to a set of datatypes based on the

nnotation subproperties ( N)

2.5 Assertions nnotation property domain (N)/AnnotationPropertyDomain(AP U) |/AP rdfs:domain U. classification done in the prior section. ] .
iindividual equality owl:'sameAsa . annotation property rang e (N)  AnnotationPropertyRange(AP U) AP rdfsirange U. {Facet(N) f Datatype i Value v xplanation

owl:sameAsa j.j=1...n-1 ) xsd:mininclusive,
| Deprecation xsd:maxlinclusive,

C an OWL class or a datatype, P an object propeaatype property or annotation property. xsd:minExclusive,

Restricts the value-space to
greater than (equal to)
or lesser than (equal to) a

Numeric
Datatype DT, Literal in DT
Time instant DT

;1 owl:differentFrom a 2.

pairwise individual . o _:x rdf:type owl:AllDifferent. , - - xsd:maxExclusive value

: - Differentindividuals(a; ... an) . - eprecated class C Deprecated;|C rdf:type owl:DeprecatedClass. :

inequality X _owlkmembers (@ i ...an). P P .typ : P xsd:minLength, String Datatype, Restricts the value-space
‘class assertion [ ClassAssertion(C a) df-type C deprecated property: P Deprecated::P rdf:type owl:DeprecatedProperty. xsd:maxLength, Binary Datatype,  Nonnegative integer based on the
T I xsd:length xsd:anyURI lengths of the literals

positive object property
assertion

ObjectPropertyAssertion( P a; a; ) a;Pa .. 2.8 OWL Ontologies

Restricts the value space to

String Datatype, | xsd:string literal whose value is literals that

xsd:pattern

positive inverse object . ObjectPropertyAssertion( a,Pa, Annotations of Ontologies xsd:anyURI aregular expression match the regular expression
property assertion ObjectinverseOf(P) a; a, ) O an ontology, U an ontology IRI, V an IRI. Restricts the value space to
Dositi\t/_e data property | . broerty, Assertion(P a v) aPv. | Ontology(O [V] O rdf:itype owl:Ontology. rdflangRange df-text xsd:string literal whose value is : literals with
assertion WL ontoloay! Import(V)... O owlversionIRI V. ] ’ : a regular expression language tags that match the
X rdf:type —Q.Ym orting ) _ O owl:imports U. ... regular expression

. . . . . owl:NegativePropertyAssertion. FAnnotation(AP, v)... O APv.
negative object NegativeObjectPropertyAssertion(P a; - owlsourcelndividual a )
property assertion _ (N): a; ) ~ : L : 3.3 Acknowledgments

_:x owl:assertionProperty P.

:x owl:targetindividual a ) Ontology Propertiesare instances of owl:OntologyProperty The starting point for the development of OWL 2 weesOWL1.1 member submissipitself a result of user and
= T ; : : developer feedback, and in particular of informatimthered during th@WL Experiences and Directions (OWLED)
: - ‘backwards compatibilit owl:backwardCompatibleWith U. : - ; : . -
Bxl'ﬁfe.;yaptiei/ePro ertyAssertion o s pay. : : p d Workshop seriesThe working group also considengdstponed issudsom theWebOnt Working Group
negative datatype NegativeDataPropertyAssertion(R a u) _ix '()W|:Source|n§ividua| a §|ncompat|b|l|ty owkincompatiblewith U. : This document has been produced by the OWL Woriraup (see below), and its contents reflect extensi
property assertion _ (N) ~x owl:assertionProperty R. prior version O owl:priorVersion U. discussions within the Working Group as a wholee &titors extend special thanks to Bernardo Cuénaa (Oxford
—:x owl:targetValue u University), Christine Golbreich (Université de ¥ailles St-Quentin and LIRMM), lvan Herman (W3C/BR,
= 2.9 Deprecated Vocabu|ary in OWL 2 Bijan Parsia (University of Manchester) and PetdP&tel-Schneider (Bell Labs Research, Alcatel-hticer their
. thorough reviews.
2.6 Declarations o
- - ?owl.DataRange The regular attendees at meetings of the OWL Wgrldroup at the time of publication of this documeete: Jie
:iDeclaration( Class(C)) ;iC rdf:type owl:Class. §ow|:distinctMembers “replaced by owl:membersi Bao (RPI), Diego Calvanese (Free University of BoB®lzano), Bernardo Cuenca Grau (Oxford UniveJsitjartin
: : : Dzbor (Open University), Achille Fokoue (IBM Corpadion), Christine Golbreich (Université de VerssslISt-
i D rdf: dfs:Dat . !
Declaration( Datatype(D ) ) D rdfitype rdfs:Datatype : G - Quentin and LIRMM), Sandro Hawke (W3C/MIT), Ivantfean (W3C/ERCIM), Rinke Hoekstra (University of
object property _ (N) Declaration( ObjectProperty( P ) ) P rdf:type 3 Built-in Datatypes and Facets Amsterdam), lan Horrocks (Oxford University), Elisandall (Sandpiper Software), Markus Krétzsch (FZarsten
owl:ObjectProperty. o Lutz (Universitat Bremen), Deborah L. McGuinnes®(RBoris Motik (Oxford University), Jeff Pan (Urersity of
: R rdf-type 3.1 Built-in Datatypes Aberdeen), Bijan Parsia (University of ManchestBgter F. Patel-Schneider (Bell Labs Research téli¢aicent),
datatype property (N)  Declaration( DataProperty(R)) owl:DatatypeProperty. Thevalue spacés a set determining the set of values of thetdaga A literal value "abc” of the datatype DT dam  Alan Ruttenberg (Science Commons), Uli Sattler {@rsity of Manchester), Michael Schneider (FZI)klSmith
N given in the form "abc"DT. (Clark & Parsia), Evan Wallace (NIST), and Zhe \ugcle Corporation). We would also like to thanktpaembers
annotation property  (N): Declaration( AnnotationProperty( A ) ) OV\:I'Atrz/r?gtationProperty b of the working group: Jeremy Carroll, Jim HendMipul Kashyap.
. . Numbers
named individual _(N) :Declaration( Namedindividual( a ) ) 3v|\r/?'fliltgﬁﬁeedlndividual OWL Numeric Datetypes
‘owl:rational (rational numbers),
2.7 Annotations lowlreal  (N)(real numbers)
Annotation of an object XSD Numeric Datatypes
s the annotation subject, v a resource; AP anootatioperty. ixsd:double xsd:nonNegativelnteger iixsd:long xsg:unsignedLong
SAPv. xsd:float  xsd:nonPositivelnteger xsdiint  xs¢:unsignedint
grpfg t\tle assertion itself has annotation) ixsd:decimal | xsd:positivelnteger ~ xsd:shart Iixsd:unsignedShort
annotation assertions: :AnnotationAssertion( AP s v):_:X rdf:type owl:Annotation. xsd:integer  |ixsd:negativelnteger xsd:byte xsd:unsignedByte
_:x owl:subject s. . -
:x owl:predicate AP. Strings: value spacés of the form <"abc”, tag>
_:x owl:object v. Strings with a Language Tagtag is either an empty string or a lowercase lang tay

Strings without a Language Tagtag is an empty string

Annotation of an axiom
y the annotated object, AP annotation propertyresaurce

xsd:string sd:NCName xsd:normalizedString

sd:language  |\xsd:Name

/xsd:NMTOKEN

ixsd:token

spo.
_:x rdf:type owl:Axiom.

) Boolean Values
_:x owl:subject s. -

_:x owl:predicate p. ‘éxsd:BooIean (value space has only two values: true and false)é‘

_:x owl:object 0.
axiom annotations _ (N) :AXIOM(Annotation( AP v)) i X AP v. Binary Data

11 AXIOM(... becames s p o. ‘éxsd:baseG4Binary - xsd:hexBinary ‘

_Xpo

_XAP V. IRIs

If AXIOM(...) becomes _:x p o. Exsd:anyURI {IRIs as defined in XML Schema Datatypesé‘
Annotation Properties Time Instants

ixsd:dateTime “time instants with time zone offset

all annotation properties are instances of owl:AationProperty

‘human-readable name

xsd:dateTimeStamp | itime instants without time zone offset

‘human-readable descriptio
‘additional information

XML Literals

rdf:XMLLiteral INote: at risk in OWL 2;

‘defining agent
‘version information

(deprecation ! rdf-text: A Datatype for Internationalized Texte Bao, Axel Polleres, Boris Motik. W3C Working Dia21 April

2009



