OWL 2 Web Ontology Language XML Serialization (Second Edition) W3C Recommendation 11 December 2012

=
g
S
§
5
=
E
g
3
o
U
£

v

OWL 2 Web Ontology Language
XML Serialization (Second Edition)
W3C Recommendation 11 December 2012
This version:

[TRI2012/REC. 1211
Latest version (series 2):

Latest Recommendation:

Previous version:

ors:
‘Boris Matik, University of Oxford
Bijan Parsia, University of Manchester
Peter F. Patel-Schneider, Nuance Communications
Contributors: (in alphabetical order)

Sean Bechhofer, University of Manchester

University of Oxford

Achille Fokoue, 18M Corporation
Rinke Hoekstra, University of Amsterdam

Please refer to the errata for this document, which may include some normative corrections.
A calor-coded version of this document showing changes made since the previous version is also available.
This document is also available in these non-normative formats: PDE version.

See also translations.

Copyright © 2012 W3C® (MIT, ERCIM, Keio), All Rights Reserved. W3C liability, trademark and document use rules apply.

Abstract

The QWL 2 Weh Ontology Languege, informally OWL 2 i sn ontology language for the Sermantic Web with formally defined mearing, OWL 2 ontologes provide clssses, propertie, individuals, and data velues snd e stored as Semantlc Web documents, WL 2 ontologies can be used slang with Information writen in RDF, end OWL 2 ontelogles
themselves are primarily exchanged as RDF documents. The OWL 2 Document Overview describes the overall state of OWL 2, and should be read before other OWL 2 documents.

“This document specifies an XML serialization for OWL 2 that mirrors its structural specification. An XML schema defines this syntax and is available as a separate document, as well as being included here.
Status of this Document

May Be Superseded

This section describes the status of this document at the time of its publication. Other documents may supersede this document. A list of current W3C publications and the latest revision of this technical report can be found in the WAC technical reports index at http://www.w3.0rg/TR/,

Summary of Changes

‘There have been no substantive changes since the previous version. For details on the minor changes see the change log and color-coded diff.

Please Send Comments

Please send any comments to public-owl-comments@w3.rg (public archive). Although work on this document by the OWI Working Group is complete, comments may be addressed in the errata or in future revisions. Open discussion among developers is welcome at public-owl-dev@w3.org (public archive)
Endorsed By W3C

This document has been reviewed by W3C Members, by software developers, and by other W3C groups and interested parties, and is endorsed by the Director as a W3C Recommendation. It is a stable document and may be used as reference material o cited from another document. W3C's role in making the Recommendation is to draw
attention to the specification and to promote its widespread deployment. This enhances the functionality and interoperability of the Web.

Patents

This document was produced by a group operating under the 5 February 2004 W3C Patent Policy. W3C maintains a public list of any patent disclosures made in connection with the deliverables of the group; that page also includes instructions for disclosing a patent.
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1 Overview

This document defines the XML serialization for OWL 2, an alternative exchange syntax for OWL 2 designed for use by XML tools (.g., tools using, for example, XQuery [XQuery)). Although the XML serialization is designed as an exchange syntax for OWL 2, RDF/XML s the only required exchange syntax for OWL—use of the XML serialization by
OWL 2 tools is optional.

The italicized keywords must, must not, should, should not, and may are used to specify normative features of OWL 2 documents and tools, and are interpreted as specified in RFC 2119 [REC 2119],
‘The XML serialization mirrors the structural specification of OWL 2 [QWL 2 Specification] and is defined by means of an XML schema [XML Schemal plus some additional constraints in prose.

e elements in the XML Schema belong to the <http:/www.w3.0rg/2002/07/owl#> namespace, and the attributes belong to no namespace. The local parts of the names used in the XML Schema are the same as the names of their corresponding elements from the structural specification. Thus, the XML serialization can be seen s a notational
variant of the functional syntax.

As a notational variant of the functional syntax, every OWL 2 ontology serialized according to this specification can also be serialized as an RDF document in a suitable concrete syntax such as ROF/XML. A suitable XSLT stylesheet, along with GRDDL, can allow GRDL aware software to treat documents serialized as OWL/XML as if they were
serialized as ROF/XML. See OWI-XGX for an informative example of how this works.

2 Example Ontology (Informative)

Example
The following is an example of an OWL 2 ontology written in the XML serialization.

More examples can be found in the OWL 2 Primer [QWL 2 Primer]

<2xml_version=

1.0" encoding=
<ontology xmlns:xsichit

UTF-
(T e org/zﬂl)l/XMLS(nema instance”
http:/,

3 2-xml.xsd"

xmn:
xmL:bas

Rebey Patana o 72003703 FouL B+
http://example. con/myOntology”
“http://exampl

<Prefix name='myOnt" IRI="http://exampl
<Inport>http: //exanple. con/someOther0ntology</Inport>

<beclaration>
<Class T

“#Animal" />
Sfpeclaration
<Declaratior

<Class aubrevmeam “myont: Tabloid" />

bjectproperty IR
</beclaration>

<SubClass0f>

="myOnt:Aninal®/>

#reads” />

</0bjectAlLValuesFrom»
</SubClassOf>

</0ntology>

3 The Serialization Syntax

3.1IRIs

During parsing of ontology documents written in the XML serialization of OWL 2, all values that are declared in the schema given below as being of type xsd:anyURI must be resolved against the respective base IRI as specified in the XML Base specification (XL Base]
In contrast, OWL 2 literals of the xsd:anyURI datatype must not be resolved against the base IRI: aliterals of OWL 2 are treated as opaque values whose value is fully defined by their lexical representation (as described in Section 4.6 of the QWl 2 Specification),

Ontology documents written in the XML serialization of OWL 2 may make use of abbreviated IRIs as described in Section 2.4 of the 1. Such ontology documents must declare all prefixes used in the values of abbreviatedIR! attributes using a Prefix element in that document. In any particular file, a prefix may be defined by only
one Prefix element and prefix declarations are scoped to the file in which they lexically appear. Thus, prefix declarations are not imported.

On any element, one, and exactly one, of an IRI attribute or an abbreviatedIR attribute must appear. This constraint is not expressed in the Schema for technical reasons.
During parsing of ontology documents written in the XML serialization of OWL 2, every abbreviatedRI attribute must be replaced with a corresponding IRI attribute. The value of the abbreviatedIRI attribute must be expanded into a full IRl as described in Section 2.4 of the [QWL 2 Specification),

Note: The structural specification does not handle either relative IRIs or abbreviated IRIs and their attendant syntax. Thus, an APl which exactly conforms to the structural syntax can handle only absolute IRIs as the identifier for OWL entities. However, implementations are free to use whatever internal representation they see fit. An
implementation based on the XML DOM [Document Object Model] could sensibly choose to maintain the abbreviated IRI machinery so long as it also exposed an API which presented all corresponding expanded IRls,

3.2 Imports and Global Conditions.
OWL imports are not handled at the XML level, but must be handled separately.
An OWL 2 ontology written in the XML serialization of OWL 2 must satisfy the conditions on OWL 2 ontologies from Section 3 of the OWL 2 Specification [QWL 2 Specification].

An OWL 2 DL ontology written i the XML serilzation of QWL 2 must saisfy the conditons on OWL 2 DL antologies from Section 3 of the OWL 2 Speciication QU412 Snecifcaion]. Some ofthese conitons involve imported ontologies, thus i is possible for an OWL. 2 DL antology writtn i the XML serialzation of OWI. 2 to satisfy the conditons
to be an OWL 2 DL ontology in a manner invisible to XML Schema checking tools since they are not sensitive to OWL imps

3.3 Profiles

‘The XML schema presented here covers the entire OWL 2 structural specification, and thus includes all the features available in OWL 2 profiles [QW 2 Profies].
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" (&PN_CHARS_U; | [6-91) ({SPN_CHARS] |\.)* {(6PN_CHARS;)) 7">
* (PN_PREFIX; ) 7: ">
| * (GPNAHE NS ) (&PN_| 9CALI)">
<IENTITY PrefixedName " (SPNAME_LN; )| (SPNAVE N

<1--" From: http://wa.u3.0rg/TR/rdf-sparql-query/#grannar
The entities implement productions [95] (PN CHARS BASE), [96] (PN CHARS U), [98] (PN_CHARS), [99] (PN_PREFIX),
[100] (PN_LOCAL), (71] (PNAME_NS), [72] (PNAME_LN) and ' (68] (PrefixedName)

=
K 3.4 The XML Schema
= This schema may also be downioaded directly.
=
£ <IDOCTYPE xsd:schena [
g ey cms BASE [ (A-21 | 0-2) | [6#100C0; 60006, | 164200
CHnRs BASE; |
3 EPNCHARS UL - 7071 640087 | (6440300, -64x036F 11164203 -5#x2040;1°>
9 " (SPN_CHARS BASE; ) ((SPN CHARS; [\.)* (6PN CHARS; )} 7>

PN_PREFIX is roughly equivalent to NCName.

ht

http://uad.w3.0rg/2001/XMLSchena” xmlns :oul 0rg/2002/07/0ul#"
/ity 13,019/ 2082/87/0u#* enenFormbetantt

unqualifie

Saiachems s e
target!
JEHHERS

ualified

<xsd: mport nanespace=-ttp:/ /.3 .ora/XHL/1998/ nomespace*
schemaLocation="http: //vww.w3.0rg/2001/xml . xsd"

<1-- The ontology -->

"prefix"

<xsd: conplexType nam >
“name” use="required">

<xsd:attribute nan
pLeType:
<xsd:restriction base="xsd:string">

<xsdipattern v PN_PREFIX; | "/>
</xsd: restriction>

Satariribute name-“ml“ type="xsd:anyUR" use="required"/>
</xsdsconplex
XSarelenent name="Prefix" type="owl:Prefix"/>

< complexType nase="Inport">
sinpleContent>

- otenchon base="xsd:
‘attributeGroup ref:

nyURI ">
ml:specialAttrs”/>

sextension
d: simpleContent>

</x5d: conplexType>

<xsd:elenent nane="Inport" type="owl:Inport"/>

<xsd: complexType name="Ontology">
e:

“unbounded" />
“unbounded"/>

maxoccurs:
maxoccurs:

owl:
o ontoR oty A ta on /o
="owliAxion" minOccurs="0" max0ccurs="unbounded"/>

f:
equence>

anyURT" us

p! />
optional”/>

- ogyIRI" typ
“versionIRI" type='xs
xml:specialAttrs”

<xsd:attribute nam

<xsd:attributeGroup ref
</xsdicomplexType>

xsd: el

owl:0ntology">

*Sesdzuniaue nane="p
<xsd:selector xpath="oul:Prefix"/>
<xsd:field xpath="@nane"/>

</xsd:unique>

</xsd:elenent>

<1-- Entities, anonymous individuals, and literals -->

<!-- Note that the "Entity" group does not have a corresponding abstract type.
This is due to the fact that XML Schema does not support multiple inheritence.
"owl:Class" is both an entity and a class expression. The authors of this schema
determined it was more useful to be able to retrieve "owl:Class® in such queries
as schema(*, owl:ClassExpression) .

Entity">

tationProperty”/>
R 14

</xsd:choice>
</xsd:group>

<0-3 This is the type for the sttribute. The complex type for the element is capitalized. --»
molerypefaabesistocesinteiTRris
<xsd restriction base= tr
sdspattern valueoSpret ixedtane; />
/x5a:restrictions
</xsdisinpleType>

<xsdiconplexType nane="Class">
<xsd: conplexConten

1
g attribute nam xsd:anyURI" use="optional"/>
“ type="owl: " use="optional’/>

od:extensio
/50 conplexcontent>

<xsd owl:Class"/>

<xsd:complexType name="Datatype”>
sd: complexContent>
xs

ataRange”>

TRI" typ san use="optional"/>
="abbreviatedIRI* type="owl:abbreviatedIRI" use='

</xsd
</xsdicomplexContent>

</xsd: conplexTyp

SXSa:elenent nane-"Datatype” typ

owl:Datatype"/>

<xsdicomplexType nane="0bjectProperty">
xsd:complexContent>

sanyURT" us
a1t Hbute namecrabbrev)Sredint: ypesront

x5d: complexContent>
P (antexTyp

p type="oul:0bj perty”/>

<xsd: complexType name="DataProperty">
<xsd: conplexContent>

<xsd:extension base=

<xsd:attribute name=

wliDataPropertyExpressio
IR typesnesd amURT, use=roptional’/>

tealRI" type=rou: =" op! 9B
/xsd sion>
S o erontent>
</xsd: conplexType:
‘ame="DataProp type="owl:DataProperty"/>

‘optional’/>

/>
:abbreviatedIRI" use=

ow
Jnl:specialAtirs”/>

ttributeGroup ref=
e amtantype
<xsd:element nane:

‘AnnotationProperty” type="owl:AnnotationProperty" />

<xsd: complextype nane="Indivigual® abstra
attributeGroup L speciathtirs”
</xsdsconplexTyper

true'>

Individual®>

iamed Individual®/>
nonynousIndividual®/>

</xsd: choi
</xsd:group>
<xsd:complexType name="NamedIndividual®>

<xsd: conplexContent>
ol Togli il

xsd
P (anlexTyp

" type="oul s
<xsd:conplextype name="AnonymousTndividual ">

A Individual*>
nodeID" type="xsd:NCName" use="required"/>

</xsd: conplexContent>
</xsd: conplexType>

“ type="owl o
<xsd: complexType name="Literal">
Ssdrsimplelontents
xdiextension base="xsdstring">
ttribute name='datatypeIRI" type="xsd:anyURI"/>
i buteoravy reronan - specistAiraL/

sd ion>
</xsd:sinpleContent>

</xsd: conplexType>

<xsd:element name="Literal" type="owl:Literal"/>

<1-- Declarations -->

<xsd: complexType nane="Declaration">
mplexContent>
extensinn base="oul:Axion">
<xsd:sequen
xsdigroup.ref=rouliEntity"/>
</xsd: sequence>
</xsd:extension>
</xsd: conplexContent>
</xsd: conplexType

type="oul:Declaration”/>

<1-- Object property expressions -->

<xsd: conplextype name="ObjectpropertyExpression” abstract="true">
attributeGroup ref="xml:specialAttrs'/>

</xsd:conplexTypen

ObjectPropertyExpression”>

</xsd
</xsd:group>
<xsd:complexType name="0bjectInverse0f ">
xsd: complexContent>

base
<xsd: sequence:
xsdielenent refaoul:ObectProperty™/>
: sequence>
</xsd:extension>

Wl:0bjectPropertyExp

§#X00F6; ] | [§#X00F8; -G#x02FF; ]| [64x0370; -6#x0370; ]| [&#x037F; -&#x1FFF; ]| [64x200C; -64x200D; ] | [6#x2070; -&#x218F ; ] | [64x2C0¢

S#X2FEF; ]| [§#x3001; -6#xDTFF; ]| [6#XF900; -S#xFDCF; ] | [&#XFDFO; -&#xFFFD; ]| [64x10000; -S#xEFFFF;]">
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</xsd: conplexContent>
xsdicomplextype>
R name:

‘ObjectInverse0f" type

:ObjectInverse0f" />

-- Data property expressions -->

 abstract="true">

<xsd:. annbuter.raup ref="xnlispecialAttrs"/>

FGatapropertyExpression’>

=
g
S
§
5
=
E
g
3
o
U
£

: ‘owl:DataProperty" />
</xsd: sequence>
</xsd:group:

<1-- Data ranges -

<xsd:conplexType DataRange” abstra o>
o ecroup rereiaat Speciathtiror /s
</xsd-conplexTyper
<xsdigroup name="DataRange">
<xsd

Slenent ref-roulDatatyner
W

Wkt

e -
<xsd: conplexContent>
<xsd:extension base="owl:DataRange">

max0ccurs="unbounded"/>

</xsd:extensio
/xsd: complexContent>
</xsd: coplexType>
- 10n0f" type="owl: 1on0F"/>
<xsdicomplexType name="Datalinion0f=>

mplexContent>
i e ensiion base="ovl :DataRange"s

max0ccurs="unbounded"/>

</xsd:extension>
</xsd: conplexContent>
</xsd: conplexType>

" type

<xsd: conplextype nane~
xContent>
S encion huse. “oul:DataRange">

DataComplenent0f >

owl:DataRange"/>
/xsd:sequence>
</xsd:extension>
</xsd: mmplexcontent>
S/xsd: conplextyp

“ type="owl:DataC />

<xsd:conplextype nan:
exContent>
dextension base="owl:bataRange">
<xsd:sequence>
xsd:element re
o/xsd:sequence>
< ion>
</xsa: comp\ex(ontent>
Sfxsd:complex
oo h2bez Dataone0f" typ

Data0ne0f ">

="owl:Literal" minOccur

="1" maxOccurs="unbounded" />

owl:Data0ne0f" />
<xsd: complextype nant
omplexContent>

S renion base="owl:DataRange">

DatatypeRestriction”>

owl:Datatype" />
FacetRestriction” type="ou
unbounded"/>

acetRestriction” mindccurs:

</xsdisequence-
</xs:

e encontants
</xsd; conplexType>
name=

riction” type=

riction"/>

xsd: mmD\exTyDe name="FacetRestriction”

iddtencnt referout:Literat"/
</xsd: sequence>
facet” t d:anyURI" ust
A SpecialAtirs /s

required”/>

oty

<1-- Class expressions -

<xsd: conplextype nan
attributeGroup ref
</xsd:conplexTypen
<xsd:group name="ClassExpression">
<xsd

ClassExpression” abstrac
m:specialAttrs"/>

true">

lass*/>
ectIntersection0f"/>
">

e

ectOne0f" />
ectSomeValuesFron />
tALL ron*/>

ecthasValue®/>
/5

ity'/>
ectMaxCardinality”/>
ectExactCardinality”/>

MlnCardma\ny"/)
w1 DatatiaxCardinality/
WL DataExaciCardinatity />

</xs
</xsd:group>

pe_nane
<xsd: conplexContent>
<xsd:extension base="owl:ClassExpression”>
<xsd: sequence:

owl:ClassExpression® mindccurs="2" max0ccurs="unbounded"/>
</xs0: sequencex
</xsd:extension>
5d: conplexContent>
</xsd: conplexType>
Tenent name="0bjectIntersectiondf" typ

oul:0bjectIntersect ion0f"/>

<xsd: complexType nam
xsd: complexContent>
base="owl:Cl
<xsd: sequence>
<xsdigroup ref="owl:ClassExpression” min0ccur
/xsd:sequence>
on>
comp\ex(ontenb
</xsd: conplexTy,
e

0bjectunion0f®

2" max0ccurs:

“unbounded"/>

s

‘ObjectUnion0f" type="oul:0bjectUnion0f"/>

<xsd: complextype nant
xContent>
i enion hasestoul. ClassExpression”>

ObjectConplenent0f*>

oul:ClassExpression”/>
</xsd: sequence>
</xs: on>
</xsd: mmp\excontenb
</xsd: complex

ipezobjecte * type="owl:0bjectC s
<xsd: complexType name="0bjectone0f">
xsd: complexContent>
base="owl:Cl

<xd:sequence>

group ref="owl:Individual® mindccurs="1" maxoccurs="unbounded" />
</x5d sequence>
</xsd:extension>

</xsd: conplexContent>

bjectOne0f" type="owl:0bjectone0f"/>

“xsd: complexContents

sd
Sxsdrextension base="owl :ClassExpression®>

owl:0bjectPropertyExpression”/>
oul:ClassExpression’/>

o/xsd:sequence>
on>

comp\ex(ontenb

P comlexType

[

ect: LuesFron® typ

<xsd: complextype nant
:complexContent>
extension base="oul:ClassExpression”>

ObjectAllValuesFron®>

equen
<xsdigroup ref="owl:0bjectPropertyExpression”/>
grou wliClassExpression’/>

</xsd: sequence>

</xsd:extensi
</xsd: complexContent>

</xsd: conplexType>

<xsdielement name=

bjectAllValuesFron® type=

WLiObjectAllValuesFrom" />

<xsd: conplexType name="ObjectHasValue">
<xsd: conplexContent>
<xsd:extension base="owl:ClassExpression”>
<xsd: sequence:
<xsdigroup ref
<xsd:group re
</xsd: sequence>

owl:0bjectPropertyExpression”/>
BRI EN

</x5d: complexContent>
</xsd: conplexType
name=

typ

<xsd: complexType nan

ObjectHasself'>
<xsd: conplexContent>
base:

“owl:Cl

<xsd: sequence>
<xsdigroup re
</xsd: sequence>

owl :0bjectPropertyExpression”/>

</xs
</xsd: conplexContent>
</xsd: conplexType>
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- 1 type="oul £/
<xsd: complexType name="ObjectMinCardinality">
<xsd: conplexContent>
base="0wl:Cl
<xsd:sequence>

o Objectpropertyxpression’ />
oul

assExpression’ minOccurs="0" maxOccurs="1"/>

"xsd:nonNegativeInteger" use="required"/>

cardinality” type:

=
g
S
§
5
=
E
g
3
o
U
£

/xsd:extensior
xsd: complexContent>
</xsd:conplexTypes
<xsdielement name="ObjectMinCardinality” typ

ol :ObjectMinCardinality"/>

<xsd: complexType name="ObjectMaxCardinality">
<xsd: conplexContent>
base="owl:Cl

<xsd: sequence>

bjectPropertyExpression”/>
assExpression’ minOccurs=:

0" max0Occurs="1"/>

cardinality” type='xsd:nonNegativeInteger" use="required"/>

xsd:ext
</xsd: complexContent>
</xsd: complex

ype>
<xsd:element name="0bjectMaxCardinality" type="oul:0bjectMaxCardinality"/>

<xsd: complexType name="ObjectExactCardinality”>
<xsd: complexContent>
se="owl:Cl

<xsd:sequence>
ref="oul:0bjectPropertyExpression”/>
‘owl:ClassExpression” minOccur:

maxOccurs="1"/>

<xsd:attribute name="cardinality” type="xsd:nonNegativelnteger" use='required"/>

</xsd:extension

nam

<xsd: complexContent>

Ssdrextension base="owl :ClassExpression®>
<xsd:sequence>

max0ccurs="unbounded"/>

ataPropertyExpression” minOccurs:
ataRange”/>

</xsd:extension>
</xsd: conplexContent>
sdicomplextype>

pe name="DataAl
<xsd: conplexContent:
<xsd:extension base="owl:ClassExpression”>

max0ccurs="unbounded"/>

oul :DataPropertyExpression” minoccurs:
oul :DataRange"/>

</xsd:ext
</xsd: complexContent>
</xsd: conplexType>

name="DataAl type="oul:DataAl rom*/>

DataHasValue">

<xsd: conplexType nam
<xsd: conplexContent>
base="owl:Cl

<xsd:sequence>

<xsd:group o DatapropertyExpression”/>
P iteral"/>
</xsd: conplexType:
nam type="oul />

<xsd: conplexType name="DataMinCardinality">
<xsd: complexContent>
base="owl:Cl

<xsd:sequence>

</xsd:extensi
</xsd: conplexContent>

</x5d: conplexType>

<xsd:element nane:

ataMinCardinality"/>

ataMinCardinalit

type="ow

<xsd: conplexType name="DatallaxCardinality">
<xsd: conplexContent>
<xsd:extension base="owl:ClassExpression">
<xsd: sequence>
<xsd
<xsd:g

atapropertyExpression
aRange” min0cc

maxOccurs="1"/>

“cardinality” type="xsd:nonNegativelnteger" use='required"/>

xsd
d: conplexContent>
</rsd:conplexTypes
<xsd:element name=

DataMaxCardinality” type="owl:DataMaxCardinality"/>

<xsdicomplextype namex"DateExectCardinality™>
exContent>

S enson haserou. ClassExpression”>

ataPropertyExpression”/>
ataRange” minOccurs="0" maxOccurs="1"/>

cardinality” type="xsd:nonNegativeInteger" use="required"/>

/xsdzconplexContent>
</xsd: complex
S enint hamexDataExactCardinality" typ

oul:DataExactCardinality"/>
<t-- Axioms -->

<xsd: conplexType name="Axion" abstract="true">

oul:axiomAnnotations" />

xmispecialAttrs”/>
Sadigron
<xsd
Declaratiof

<xsd:g
</xsdichoice>
</xsd:group>

<1-- Class expression axions

="ClassAxion" abstract="true">

stcomlextype nam
xsd exContent>
*Ses:extansion base="owl:Axion"/>
</xsd: conplexContent>
</xsd: conplexType>
ClassAxion">

SubClass0f" />
EquivalentClasses"/>
DisjointClasses”/>
isjointUnion” />

PSS

<xsd: complexType name="SubClass0f">
mplexContent>

S e ension pases"ovl:Classhxion'>

o e subcLassot typesroul :subClassof/>

<xsd:conplexType nane="EquivalentClasses*>
xsd ent>

2" maxOccurs="unbounded"/>

ref="oul:ClassExpression” minOccurs='

</xsd: conplexContent>
</xsd: conplexType>
B

lasses” type=
<xsd:complexType name="DisjointClasses">
xsd:complexContent

<xsd:extension base="owl:ClassAxion">

2" max0ccurs="unbounded" />

<xsd:group r
/xsd:sequence>
s on>

/x: comp\ex(ontent>
</xsd: conplexType>

oul:ClassExpression” minOccur:

L “ type="owl:DisjointCl />

<xsd:complextype nane="Disjointinion">

2" maxOccurs="unbounded"/>

sd:group ref
</xsd:sequence>

4 conplexContent>
</xsd: conplexType>
name=

" type="owl ion"/>

<1-- Object property axioms -->

<xsd:conplextype nan:
omplexContent>
i aurension base="oul. Axion"/>
xsd: complexContent

</xsd:conplexTypes

ObjectPropertyAxion” abstract:

ObjectPropertyAxion'>

perties’/>
/>
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s/>

r
<xsd:element
<xsd:element

ﬂh]e(tPrﬂDertyRange
Fun(uanalob]e(LPmperLy“/>

ref ef
<xsd:element rreﬂex)venh]ectPraperty"/>
ref >

b
Lyt 15 cObjectbroper y/
ransitiveObjectProperty"/>

<xsd:element

=
g
S
§
5
=
E
g
3
o
U
£

<xsaaroups

pe_nane

<xsd: conplexContent>

<xsd:extension base="owl:0bjectPropertyAxion”>
<xsd:sequence>
<xsd: choice>

This is the subproperty expression or the property chain -->

ret="ouL-ObjectPropertyExpression*/>
bjectPropertyChain* type=

‘owl:ObjectPropertyChain®/>

<xsdigroup, ref="oul:0bjectProper tyExpression”/>
This’ 15" the superpraperty expression

uence:

sd:extension

onplexContent>

P (nmnlexTyp

perty0f” type='owl pertyof/>

<xsd: complexType name="ObjectPropertyChain">
<xsd nce:

oul:ObjectPropertyExpression” minOccurs="2" max0ccurs="unbounded"/>

Sisdsattributetroup ref="xnl:specialAttrs"/>
</xsd: conplexType>

e = perties’>
<xsd: complexContent>
<xsd:extension base="owl:0bjectPropertyAxion”>

‘owl:0bjectPropertyExpression” min0ccur

*unbounded"/>

</xsd: :amp\excuncem)
</x5d: conplexType>
<xsd:element name="Equivalent0bjectProperties” typ

owl:EquivalentObjectProperties”/>

pe name="
<xsd: conplexContent>
base="0wl:0b] P

<xsd: sequence>
<xsd:group re
</xsd: sequence>

"unbounded" />

oul:0bjectPropertyExpression” minoccur:

</xsd: complexContent>
sdicomplexType>

nam
<xsd: complexContent>
sdsextension base="owl:0bjectPropertyAxion®>

x5
S o erontent>
</xsd: conplexType:

J] pertybonai pertydomain” />

o -
<xsd: conplexContent>

o ObjectpropertyExpression’/>
ssExpression”/:

</xsd:extensio
sd: conplexContent>

</xsd: conplexType:
name=

jectPropertyRange” type="owl:0bjectPropertyRange”/>

q 3 pertiests

pe _nan
<xsd: conplexContent>
base="owl:0bj P iom

<xsd:sequence>
<xsdigroup ref
/xsd:sequence>

2" maxoccurs="2"/>

“oul:0bjectPropertyExpression” mindccur:

s

:Dmplexcnntenb
</xsd: conplexty
xsd:elenent nane

2 Inverse0bjectProperties* typ

owl:TnverseObjectProperties" />

pe_nane P
<xsd:complexContent>
base="0wl:0b] perty

<xsd: sequence>
owl:0bjectPropertyExpression”/>

</xsd: complexContent>
</xsd: conplex

P type="oul: j perty”/>

seFl perty">

sdscomplextont
e e tension base="ou:ObjectPropertyhxion®>

owl:0bjectPropertyExpression”/>

/xsdzconplexContent>
</xsd: complex
e Vb nverseFunctionalobjectProperty” type=oul : InverseFunctionalObjectProperty” />

pe name="Re:
<xsd: conplexContent>
 base="ou:0bg P
<xsd: sequey
xsd:group. ref="oul :0bjectPropertyExpression’/>
</xsd: sequence>

fxsd:complexContent>
</xsd: complex

pe perty”/>
nam P
<xsd: complexContent
sdsextension base="oul:0bjectPropertyAxion®>
equer
<xsd:grou owl:0bjectPropertyExpression”/>

</xsd: sequence>

</xsd:extensio
</x5d: conplexContent>
</xsd: conplexType>
nane="Irref perty" type

“oul:IrreflexiveObjectProperty"/>

<xsd: complexType name=
<xsd: conplexContent>
base="0wl:0bj P i

SynmetricObjectProperty”>

<xsd: sequence>
<xsdigroup re
/xsd:sequence>

owl:0bjectPropertyExpression”/>

/50 conplexcontent>
</xsd; complexType>
name:

owl:SynmetricObjectProperty” />

ynmetricobj e

D *Asymmet ricobj P

<xsd: conplexContent>

<xsd:extension base="oul:0bjectPropertyAxion”>
sequence>

xsdigroup ref="oul :0bjectPropertyExpression”/>

</xsi

mplexContent>
P (nmptexTyp

JectProperty” type="oul:Asymmet ricObjectProperty”/>

<xsd: complexType nan
<xsd: conplexContent>
base="0wl:0bj e iom

<xsd:sequence>
<xsd:group re
/xsd:sequence>

TransitiveObjectProperty”>

oul:0bjectPropertyExpression”/>

s

:nmp\ex(m\tent>
</xsd:conplexTypes
<xsd:element nane:

ransitiveObjectProperty" type="owl:TransitiveObjectProperty”/>

<!-- Data property axioms

"DataPropertyAxion” abstract="true">

<xsd:conplextype nan
xsd exContent>
<xsd tension base="oul: Axion"/>
d;complexCanten
</xsd: complex
et covclaaae
xsd: choice>

DatapropertyAxion®>

<xsd:element :SubDataProperty0f'/>
ref="owl ties"/>
ref. perties’/>
<xsd:element ataPropertyDomain” />
<xsd:element DataPropertyRange” />
unct. perty”/>

</xsd:choice>
</xsd:group>

owl:DataPropertyExpression:
o A the subproperty expression -->
xsd:group, ref~"oul:DataProper tyExpression”/>

his is-the superproperty sxpression -

nplexcontent>
P (anlexType

P typ

<xsd:conplextype nan:
omplexContent>
S sdextension basemoul DataPropertyAxioa>

EquivalentDataProperties”>

owl:DataPropertyExpression” mindccurs="2" maxdccur:

unbounded" />

/fxsd:extension
dicomplexContent>
s comlexType

perties” type="oul perties”/>
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c
S
| ype name= perti
H <xsd: complexContent>
g ase="oul: P
£ <xed:seauence> i
] group ref="oul:DataPropertyExpression” min0ccurs="2" max0ccurs="unbounded"/>
S </ seuence>
& </xsd:extension:
o </xsd: complexContent>
1% </x5d: conplexType:
g nan perties’ type="owl perties'/>
= DataPropertydonain®>

<xsd: complexType nan
xsd: conplexConten
S ed-ertension bese="onl:DataPropertyAxions
<xsd: sequence:
<xsd:group ref="oul:DataPropertyExpression”/>
<xsd oul:ClassExpression" />
</xsd: sequence>
</xsd:extensior
5d: conplexContent>
</x5d: conplexType:
nam

P type="oul: o />

<xsd:complexType
conplextontents

DataPropertyRange”>
“owl:DataPropertyAxion">

oul:DataPropertyExpression”/>
="owl:DataRange" />

</xsd: complexType:

P ge” type="oul pertyRange”/>

FunctionalDataProperty”

<xsd: complexType nam

<xsd: conplexContent>

<xsd:extension base="oul:DataPropertyAxion'>
<xsd: sequence:

roup re

</xsd: sequence>

owl:DataPropertyExpression" />

</xsd:extensi
</xsd: conplexContent>

</xsd: complexType>
name="Functi perty” type="owl:Funct: perty”/>

<!-- Datatype definitions -

<xsd:conplexType nane="DatatypeDefinition">
xsd

mplexContent>

<xsdigroup ref="oul:DataRange"/>
</xsd: sequence>

onplexContent>
P (antexTyp

type="owl />

<1-- Key axioms -->

xsdicomplexType namex"HasKey">
omplexContent>

S enson hase=oulsAxion*>

ol C\ass[xpressmn“/)

P "o ~"unbound
o Do roper eyt o reteions minbecorseior mobecor s unbounded

d"/>

xsd:extensio
sd: conplexContent>

</xsd: conplexType>
<xsd:element name="HasKey" type

oul:HasKey" />

<1-- Assertions -->

<xsdicomplexType name~"Assertion" abstract="true’>
xContent>
S enion base="ouliAxion”/>
xsd: compLexCont
</xsd conplexType

"Assertion”>

selement

re
<xsd:element
ref

:0bj p rtion" />
wl :Negat iveObjectPropertyAssertion”/>
B P >

pertyAssertion”/>
</xsd:choice>
</xsd:group>

SameIndividual”>

<xsd: conplexType nan
<xsd: conplexContent>
“oul:Assertion”>

‘unbounded" />

owl: Individual” minOccur:

</xsd: complexType>
name= 1 />

ype name
<xsd:complexContent>
<xsd:extension base="owl:Assertion">
<xsd: sequence:
<xsd:group ref="
</xsd: sequence>

‘owl: Individual” minOccurs=: unbounded" />

/xsd:extensior

sd: conplexContent>
</xsd: conplexType:
name=

" type="owl:Differ />

<xsd:conplextype nam
:complexContent>
Xed:extension base="owl:Assertion’>

lassExpression’/>
ndividual®/>

</xsd: conplexContent>
< complexType>
e="Cl. type

<xsd: conplexType name="0bjectPropertyAssertion’>
xsd

“oul:Assertion”>

bjectPropertyExpression”/>
idual”/>

oul
s is the source invididual
oul: Individual"/>
S Phis s the target individual -
</xsd: sequence>

s extensio

d: conplexContent>

</xsd:conplexTypes

<xsd:element name="0bjectPropertyAssertion” type

owl:0bjectPropertyAssertion" />
<xsd: complexType name="NegativeObjectPropertyAssertion”>
xsd:complexContent>

<xsd:extension base="owl:Assertion">

1 This is the target individal -->
</xsd: sequence>
</x5d:extension>
</xsd: conplexContent>
</xsd:iconplexType>
<xsd:elenent name="NegativeObjectPropertyAssertion” type="oul:NegativeObjectPropertyAssertion" />

<xsd:complexType nam
TexContent>
it ansion bases"ovl:Assertion®s

DataPropertyAssertion”>

1% The torget inatiidusl -->
</x5d sequence>

xsd
e encontants

</xsd; complexType>

<xsd:element name=

DataPropertyAssertion” type="owl:DataPropertyAssertion”/>

ype name P i
<xsd:complexContent>
<xsd:extension base="owl:Assertion">
<xsd: sequence:
stapropertyExpression”/>

vidual®/>
S his is-the source invididual
oul:Literal"/>
s is the target individual -->
</x5
/xsd comp\ex(ontent>
</xsd: conplex
me="MNegar pertyAssertion” type="owl:Negat pertyAssertion*/>
<l-- Annotations -->
anyURI ">
mL: specialAttrs”/>
3:simpleContent>
</xsd: conplexT,
SXSaielenent nane<"IRI" type="owl:IRI*/>
<xsd: conplexType nase="AbbreviatedIRI">
abbreviatedIRI">
mL: specialAttrs”/>
</xsd:sinpleContent>
</xsd: conplexType:
& + typ o

<xsdigroup name="Amnotationsubject>

org/TR/2012/REC- 21211/
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=
s
ki <xsd:elenent ref="owl:AnonynousIndividual”/>
3 </xsd: choice>
= </xsd:group>
g
E <xsd:group_nam
H <xsd: choice>
g
& >
9
1
3 <xsaaroups
<xsd: conplexType name="Annotation">
<xsd: sequence>
ref=routsamotationAmotations’/-
“oul: Annotat. ty"/>

xsd o AnOtatianvatue /o
</xsd sequence>
teributeGranp re
oLy
xsd:elenent nane

xml:specialAttrs"/>

2 Amotation® type

"owl:Annotation" />

<xsdigroup nam
<xsd:sequence>

axiomAnnotations”>

ref="oul P ="0" max0ccurs="unbounded" />

sequence>
PN

<xsdigroup nam

=" ontologyAnnotations">
xsd: sequence>

ref="oul P ="0" max0ccurs="unbounded"/>
</xsd: sequence>
</xsd:group:

<xsdigroup nam

annotationAnnotations”>

S adsetenent ref=roul:Amnotation® minOccurs="0" maxdccurs="unbounded*/>
</xsd: sequence>
</xsd:group>

<1-- Annotation axioms -

<xsd: conplexType nan
<xsd;complexContent>
ension base="owl:Axion"/>
onplexContent>
<xsa cemp\ex!ype
i ohb e Amotationixion'>
s choices

‘AnnotationAxion’ abstrac

true">

ref="owl
<xsd:element ref="ow
<xsd:element ref

/>
SubAnnotationProperty0f"/>
wL: AnnotationPropertyDomain”/>

xsd: choice>
</xsd:group>
<xsd:complexType nan

<xsd; complexContent>
tension base="owl:AnnotationAxion">

‘AnnotationAssertion”>

</xsd 1o
</xsd: conplexContent>
</xsd: complexType:

/>

<xsd: complexType nam
<xsd: conplexContent>
<xsd:extension base="owl:AnnotationAxion">

SubAnnotationProperty0f">

e S R
3 Thes s the subprope >
Ssdielenent ref Anno(almn?ruoerly />
<15 the superproperty

<5t sequinces

ion>
</xsd: conplexContent>
</xsd; complexType:
<xsd:element name=

SubAnnotationProperty0f” type="owl:SubAnnotationProperty0f" />

nam
xsd: complexContent
Ssdrextension base="owl:AnnotationAxion">

</xsd sequen:e>

S o eontent>
</xsd: conplexType>
name=".

pertybonain” type pertyDomain® />

P o
<xsd: cumvlex(unten(
sion base="owl:AnnotationAxion">

Pt sequence>
</xs:
s comptexcontents
</xsd: conplexType:
nam

pertyRange” typ pertyRange” />

</xsd:schena>

4 OWL 2 XML serialization ontology document
An OWL 2 XML serialization ontology document is a sequence of Unicode [UNICODE] characters accessible from some IRI by means of the standard protocols that can be parsed into an XML document that conforms to the XML schema defined in this document and adheres to the constraints described in Section 3 of this document.
5 Appendix: The Derivation from the Functional Syntax (Informative)
The XML schema has been obtained by a straightforward translation of the structural specification of the OWL 2 Specification [QWL 2 Specification) in the following way:
+ Each UML class that is intended to be instantiated is mapped to a global element, whose elements and attributes correspond to the components of the UML class. Each such element has an XML Schema type with the same name.
+ Each UML class that is not intended to be instantiated directly, but instead gathers together commonalities, is mapped to a global element group, whose choice members correspond to the children of the UML class. For all except a select few, there is a corresponding global, abstract XML Schema type with the same name. The particles in
the content model of the group are mapped Into the corresponding subtypes of the group type.

Since XML Schema's type system does not support multiple inheritance, some abstract UML classes cannot be directly mapped into an XML Schema type hierarchy with the intended result. In the case where there are multiple parent classes, only the most useful parents are mapped into the active type hierarchy. The excluded groups are:
« Entity
+ AnnotationSubject
+ AnnotationValue

Some groups are mere documentation in the schema, and therefore are not included as types:

+ axiomAnnotations
+ ontologyAnnotations
annotationAnnotations.
‘The XML schema thus captures the structure of OWL 2 entities, expressions, and axioms. Not all XML documents which are legal according to this schema correspond to structural correct OWL ontologies.
To get to the OWL Ontology an OWL 2 XML serialization ontology document describes one must:

+ Resolve all the IRIs and expand the abbreviated IRIs in the above described way.
« Get the imports closure of the ontology.

o determine whether the OWL Ontology is structurally correct, one must:

+ Check the global constraints on axioms.
+ Check the typing constraints.

Each axiom In the XML syntax of OWL 2 contains complete information abou the type of all the entites in it, Therefore the OWL 2 XML Syntax parsing process is Simpler than the canonical parsing process from Section 3.6 of OWL 2 Specification [QWL 2 Specification],
6 Appendix: Internet Media Type, File Extension, and Macintosh File Type
Contact
Wan Herman / Sandro Havike

See

How to Register a Media Type for a W3C Specification [Register MIME] and Internet Media Type registration, consistency of use [MIME Consistency].
The Intemet Media Type / MIME Type for the OWL XML Serialization is appLication/owlxmL
It s recommended that OWL XML Serlalization files have the extension .oux (all lowercase) on al platforms.

It is recommended that OWL XML Serialization files stored on Macintosh HFS file systems be given a file type of TEXT,

The information that follows will be submitted to the IESG for review, approval, and registration with IANA.

Type
application

Optional parameters

charset This parameter may be required when transfering non-ASCIl data across some protocols.
Encoding considerations

The syntax of the OWL XML Serialization is expresse over cade points n Unicode (UNICODE)

Securty considerati
1@ OWL XML Seriaization uses IRls as term identiers. Applications m(erpre(mg data expressed in the QWL X\ serialzation should address the security issues of nternationalized Resource denifers (IRIs) (REC 39871 Section 6, s wellas Uniform Resource dentifers (UR): Generic Syntax [REC 3986 Section 7. Multple Rls may have the
e appearance. Characters in different scripts may look similar (a appear similar to a Latin "0"). A character followed by combining characters may have the same visual representation as another character (LATIN SMALL LETTER E followed by COMBINING ACUTE ACCENT has the same visual representation as LATIN SMALL

LETTER E WITH ACUTE). Any person or application that is writing or m(erprelmg e e WL XML Sefalzaion sk take care o 456 tne R thak akches the ntencied semantic. anet Bverd s that ‘may look similar. Further information about matching of similar characters can be found in Unicode Security Considerations [UNISEC] and
Intemationaized Resource dentifiers (Ri) [REC 2047 Section 5
Interoperal ider
There are no known interoperablity fsues,
Published specification
his specification.
Applications which use this media type
None at current time.
Additional information

Magic number(s)
ML documents are XML documents and thus may have initial strings similar to any XML document.
File extenslﬂn( )

Base URI
As in XML
acintosh file type code(s)

TEXT

Person & email address to contact for further information
Ivan Herman, ivan@w3.0rg / Sandro Hawke, sandro@w3.org. Please send technical comments and questions about OWL to public-owl-comments@w3.org, a mailing list with a public archive at http://lists. w3, -owl-comments

Intended usage
COMMON
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g
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g
g

Restrictions on usage

Author/Change controller
The OWL XML Serialization is the product of the W3C OWL Working Group; W3C reserves change control over this specification.

7 Appendix: Change Log (Informative)
7.1 Changes Since Recommendation

This section summarizes the changes to this d t since the of 27 October, 2009.

* With the publication of the XML Schema Definition Language (XSD) 1.1 Part 2: Datatypes Recommendation of 5 April 2012, the elements of OWL 2 which are based on XSD 1.1 are now considered required, and the note detailing the optional dependency on the XSD 1.1 Candidate Recommendation of 30 April, 2009 has been removed from
the "Status of this Document” section,
+ Minor typographical errors were corrected as detailed on the QWL 2 Errata page.

7.2 Changes Since Proposed Recommendation

This section summarizes the changes to this d t since the Proposed f 22 September, 2009,

+ Anote on the use of GRDDL was added to the introduction.
+ An editor's note on the future definition of a GRDDL transformation mechanism was removed.
+ Some minor editorial changes were made.

7.3 Changes Since Candidate Recommendation

This section summarizes the changes to this document since the Candidate Recommendation of 11 lune, 2009.

+ There were a few bug fixes in the schema itself (see KI/OWL XML_Schema),
+ Some minor editorial changes were made.

7.4 Changes Since Last Call

This section summarizes the changes to this document since the Last Call Working Draft of 21 April. 2009.
+ Some minor editorial changes were made.
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