OWL 2 Web Ontology Language XML Serialization W3C Editor's Draft 8 August 2012

~

OWL 2 Web Ontology Language
XML Serialization

£
a
1
8
£
9]
@
3

W3C Editor's Draft 8 August 2012

‘This version:
0077001 0808/

Latest editor's draft:
007,001
Latest Recommendation:

Previous version:

007,001

‘Boris Matik, Oxford University Computing Laboratory
Bijan Parsia, University of Manchester
mez_r_zamlﬁmnmm Bell Labs Research, Alcatel-Lucent

Contributors: hab
Sean bectnoter, Umversn!y of Manchester

, Oxford University Computing Laboratory
Achille Fokoue, 1BM Corporation
Rinke Hoekstra, University of Amsterdam

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.

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

Abstract

The OWL2 web Onislopy Language, infornally OWL 2, s an antlogy language fo the Semantlc Web with fornally defined mesning. OWL 2 onlologles provide classes, propertes, individels, end date vallies and are stored a5 Semantic Web documents. OWL2 ontolagles can be used slang with Information written n RDF, and OWL2 ontologies
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.
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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 (e.g., tools using, for example, XQuery [XQuery)). Although the XML serialization is designed as an exchange syntax for OWL 2, RDF/XML is 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 Schema] plus some additional constraints in prose.

The elements n the XML Schema belong to the <t/ w3.0r9/2002/07/ow#> namespace, and the atributes belong to no namespace. The localparts of the names used inthe XML Schema are the same as the names of teir corresponding elements from the structural specifcation. Thus, the XML seralzation can be seen as a notational
variant of the functional synts

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 RDF/XML. A suitable XSLT stylesheet, along with GRDDL, can allow GRDDL aware software to treat documents serialized as OWL/XML as if they were
serialized as RDF/XML. See OWL-XGX for an informative example of how this works.

2 Example Ontology (Informative)

Examp

‘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 [QW 2 Primer]

<2xnl_version
<0ntology xmlns:
*schemal

UTF-
sx—‘Mtp i3 mg/zum/xmsmema instance”
tion="http://\ hEEp: / /v W3 2-xnl.xsd"
eps w015/ 2085107 oW 4
hitp://example con/myOntology”

“http

xmns:
xmL:bas

<Prefix name="myOnt" IRI="http://example.com/myOntology#"/>
pi//exanpl Inport>

<Declaration>
<Class IRI="#Animal"/>
</beclaration>
<Declaration>
Tass _abbreviatedIRI="ny0nt:Tabloid" />
</Dectaration
<Declaration>
<ObjectProperty IRI="feats"/>
Sfoectaration
Declara
Objectproperty IRI="#reads"/>
</oectarations
<subClassof>
<Class abbreviatedIRI=myontiAninal"/>
<ObjectAllialuesFra
tProperty TRI="#reads"/>
<Class IRI="#Tabloid"/>
</ObjectAllValuesFrom>
</5ubClass0f>
</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 (XML Base].
In contrast, OWL 2 literals of the xsd:anyURI datatype must not be resolved against the base IR: all literals 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 QW 2 Specification]. Such ontology documents must declare all prefixes used in the values of abbreviatedRl attributes using a Prefix element in that document. In any particular file, a prefix may be defined by only
ane 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 IR 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 abbreviatediRI attribute must be replaced with a corresponding IR/ 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 in the XML serialization of OWL 2 must satisfy the conditions on OWL 2 DL ontologies from Section 3 of the OWL 2 Specification [QWL 2 Specification]. Some of these conditions involve imported ontologies, thus
to be an OWL 2 DL ontology in a manner invisible to XML Schema checking tools since they are not sensitive to OWL imports.

is possible for an OWL 2 DL ontology written in the XML serialization of OWL 2 to satisfy the conditions

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 Profiles].
3.4 The XML Schema

This schema may also be downloaded directly.

Page 10f8 20808/



http://www.w3.org/
http://www.w3.org/
http://www.w3.org/2007/OWL/draft/ED-owl2-xml-serialization-20120808/
http://www.w3.org/2007/OWL/draft/owl2-xml-serialization/
http://www.w3.org/TR/owl-xml-serialization
http://www.w3.org/2007/OWL/draft/ED-owl2-xml-serialization-20091027/
http://web.comlab.ox.ac.uk/people/Boris.Motik/
http://www.cs.man.ac.uk/~bparsia/
http://ect.bell-labs.com/who/pfps/
http://www.cs.man.ac.uk/~seanb/
http://web.comlab.ox.ac.uk/people/Bernardo.CuencaGrau/
http://domino.research.ibm.com/comm/research_people.nsf/pages/achille.index.html
http://www.leibnizcenter.org/~hoekstra/
http://www.w3.org/2007/OWL/draft/ED-owl2-xml-serialization-20120808/diff-from-20091027
http://www.w3.org/Consortium/Legal/ipr-notice#Copyright
http://www.w3.org/
http://www.csail.mit.edu/
http://www.ercim.eu/
http://www.keio.ac.jp/
http://www.w3.org/Consortium/Legal/ipr-notice#Legal_Disclaimer
http://www.w3.org/Consortium/Legal/ipr-notice#W3C_Trademarks
http://www.w3.org/Consortium/Legal/copyright-documents
http://www.w3.org/2007/OWL/draft/ED-owl2-overview-20120808/
http://www.w3.org/TR/
http://www.w3.org/2005/10/Process-20051014/tr#substantive-change
http://www.w3.org/2007/OWL/draft/ED-owl2-xml-serialization-20091027/
http://www.w3.org/2007/OWL/draft/ED-owl2-xml-serialization-20120808/diff-from-20091027
http://www.w3.org/2002/09/wbs/33280/owl2_pr/
http://www.w3.org/2007/OWL/
mailto:public-owl-comments@w3.org
http://lists.w3.org/Archives/Public/public-owl-comments/
http://www.w3.org/2009/owl-test-cases
mailto:public-owl-dev@w3.org
http://lists.w3.org/Archives/Public/public-owl-dev/
http://www.w3.org/Consortium/Patent-Policy-20040205/
http://www.w3.org/2004/01/pp-impl/41712/status
http://www.w3.org/Consortium/Patent-Policy-20040205/#def-essential
http://www.w3.org/Consortium/Patent-Policy-20040205/#sec-Disclosure
http://www.w3.org/2009/owl-xgx/
http://www.w3.org/2007/OWL/draft/ED-owl2-syntax-20120808/#IRIs_2
http://www.w3.org/2007/OWL/draft/ED-owl2-syntax-20120808/#IRIs
http://www.w3.org/2007/OWL/draft/ED-owl2-syntax-20120808/#IRIs
http://www.w3.org/2009/09/owl2-xml.xsd

OWL 2 Web Ontology Language XML Serialization W3C Editor's Draft 8 August 2012

<IDOCTYPE xsd:schen:
ey e CHARS BASE »
RS |

A-Z1) {21 | (6410000, -6#XB0DG; | [G#XBODB; -GAXGOF; 1| [G4400FS; -GHH02FF | (640370
m« CHARS B/

§#X037D; 1| [&#X037F; -#xX1FFF; ]| [6#x200C; -6#x200D; ] | [6#x2070; -&#x218F; 1| [6#x2C00; - #x2FEF; ] | [6#x3001; -G#xDTFF; 1| [6#xF900; - S#xFDCF; ] | [S#XFDFO; -S#xFFFD; ]| [64x10000; -S#xEFFFF;] ">

CHARS 1 [\ | [0-91 | 5440087 | 640300, -64036F | S#203F  -&4x2040; 1>
SIENTITY DU GRERIX (PN CHARS BASEL ) { (0PN CRARS, |1} (6PN Gl ) 1o
- (6PH_CHARS u; | [0- 91) ((SPN_CHARS [\.)* (6PN_CHARS; )) 7">
* (&PN_PREFIX;)?
<-Emm DA L GPNANE NS PN LOCAL ) >
<IENTITY PrefixedName " (SPNAME_LN; ) | (SPNAME_NS;

e From: https/ .3 org/ TR/t sparalquery,/ o rammar
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)
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PN_PREFIX is roughly equivalent to NCName.

oz schenslalnss echinb e fer e ora/a0e T/ cchemaibming e lodnt oo/ TnetTea lora 2002767 ontig
target! /w3 0rq/2002/07 /owl#" elenentFornbefault="qualf.
T Rerarmberan 1o naua i Fic

<xsd:import namespac +//ww. w3 ,0rg/XML/1998/namespace"
LR e N A 0rg/2001/xnl.xsd" />

<1-- The ontology -->

<xsd: complexType name="Prefix">

A use="required">

:pattern
</ striction>
</xsd:sinpleType>

</xs ute>
<xsd:attribute name="IRI" type="xsd:anyURI" usi

</xsd: complexType>

<xsd:element name="Prefix" type

equired"/>

ol :Prefix"/>

<xsd:conplexType nane="Inport">
<xsd:simpleContent>
tenaton has
ttributedroup ref
5d:extension:
</xsd:sinpleContent>
</xsd: conplexType>
<xsdielement name="Inport" type="owl:Inport"/>

YURL":
X specialAttrs />

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

max0ccurs="unbounded
max0ccurs="unbounded

<xsi
<xsi

xion® min0cc " maxOccurs

inbounded" />

<xsd:g
</xs0: sequence>
nar yoe- " use="optional/>
d:anyURT" use-optional”/>
i speciathttra /s

<xsd:attribute name="versionIRI" type
<xsd:attributeGroup ref=
</xsd:conplextype

ntology”>

ntology” type="owl
refix">

refix'/>
niqu
PPt
<!-- Entities, anonynous individuals, and literals -->
<!-- Note that the "Entity" group does not have a corresponding abstract type.
his is due to the fact that XHL 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).

notationProperty”/>
o RomedTnd v Bont

</xsd:
</xsd:group>

oaThis ds the type for the sttribute. The coplex type for the element is capitalized. -
d:sinpleType

“shretixedtane; "/>
</xsd:restrictions
</xsdisinpleType>

<xsd:complextype nane="Class>

wl:ClassExpression™>
IR &
abbreviatedIRI® typ:

“optional”/>
wl:abbreviatedIRI"

ptional®/>

</xsd: conplexContent>
</xsd: complexType:
<xsd:element nane:

Class™ type

owl:Class"/>

<xsd:conplexType nane="Datatype*>
:complexContent>
jextension base="ol

aRange”>

optional"/>
wl:abbreviatedIRI"

name="IRI" type="xsd:any!
l(r)bute name="abbreviatedIRI" type

ptional”/>

xsd
:nmplexcnntsnt>
</ conplextyp

SXSielenent nane-"Datatype" type=ouliDatatype’/>
<xsd:conplextype name="objectProperty™>
xsd: conplexContent>
®
URT* use="optional"/>
{tedIRT+ type=onts " use="optional”/>
x5d: complexContent>
e (nmplexTyp
o type="oul:0b] perty”/>
<xsd: conplexType name="DataProperty”>
<xsd: conplexContent:
<xsd;extension base="oyl.DataPropertyExpression
<xsd:attribute name="IRT" type="xsd:anyURI" use="optional"/>
RT" type="oul: " use="optional"/>

</xsd:extension
</xsd: complexContent>
</xsd: conplexType:
<xsd:element name=

DataProperty” type="owl:DataProperty" />

“IRI" type="xsd:anyUR]
me="abbreviatedIRI" type="oul
diattributeoroup refarxml:specialAtirs’/o
</xsdsconplexTypes
<xsd:element nane:

ional"/:
bbreviatedIRI" use="optional"/>

‘AnnotationProperty” type

owl:AnnotationProperty”/>

vidual" abstrac
xml:specialAttrs

<xsdicomplextype namex"Ind
attributeGroup
</xsdsconplexTyper

true’>
7>

Tndividual*>

‘owl:NamedIndividual®/>
nonynousIndividual®/>

</xsd: cho:
</xsd:group>

<xsd: complexType name="NamedIndividual®>

<xsd: conplexContent>

sInatvidusls

" type="xsd:anyURI" use="optional"/>
Borev et TR et ony abbevARedTRI" use=optional/>

="oul />

e="xsd:NCName” us

required”/>

xsd:
P (antexTyp

“ type="oul o

<xsd: complexType_nan
<xsd:sinpleContent>

atypeIRI" type="xsd:anyURI"/>
i buteoravy reronan - specistAtirar/s

xsd:
</xsd:simpleContent>

</xsd: conplexType>

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

<1-- Declarations -->

<xsd:complexType nane="Declaration'>
xsd:complexContent>
<xsd extension bas
sequence>
s qroup ref="oul:Entity"/>
Jpxsd: sequence-
ion>
s comp\ex(ontent>
</xsd: conplexType:
<xsd:element nane-

owl: Axion*>

Declaration" type="owl:Declaration"/>

-~ Object property expressions -->

<xsd: complextype oanesidkjocthounertybraress foriehet ScEit R R
xsd:attributeGrou
</xsd:conplexType

Uispecialattrs®/>

ObjectPropertyExpression”>

‘owl:ObjectProperty" />
‘owl:ObjectInverse0f"/>

</xsd:group>

<xsd:complextype nane="Objectinverse0f”>
xsd: complexConten

0wl 0bjectPropertyExpi
<xsd: sequence:
d:clenent ref="owl:ObjectProperty”/>

pe>
<xsd:element name="0bjectInverse0f" type="owl:0bjectInverse0f"/>

<!-- Data property expressions -->
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ype name="D: per abstract="true">
<xsd:attributeGroup ref="xml:specialAttrs"/>

Lisdzcomlextyoe
xsdigro

DataPropertyExpression”>

e hent ref-ou: DataProperty" />
</xsd: sequence>
</xsd:group>

£
a
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-~ Data ranges -

<xsd:conplexType nane="DataRange" abstract=!true">
s dsattribureGroup refe Xl specialAttrs’ /o
</xsdsconplexTypes
name="DataRange">

Datatype”/>

wl:DatalIntersection0f"/>

element ref="owl:DataUnion0f"/>

s DataComplement0f"/>
‘element ref="owl:Data0ne0f"/>

P
<xsdicomplexType name="Datalntersection0f*>
mplexContent>
i ension base="0wl:DataRange">
sd:sequence>
<xsd:group ref="owl:DataRange" minOccurs="2
</xsd: sequence>
</xsd
S o erontent>
</xsd: conplexType:
name="Datal i0n0f

max0ccurs="unbounded"/>

sticomlextype name~0atalnianot:>
xsd: complexContent>

*iedsoutension bose="oul:DataRange">

owl:DataRange” minOccurs

2 max0ccurs="unbounded"/>

</x5d: conplexContent>
</xsd: complexType:
name:

1 />

typ
DataConplementof >

<xsd:complexType nane=

<xsd: conplexContent>

<xsd:extension base="owl:DataRange">
<xsd: sequence>

<xsd:group re

</xsd: sequence>

owl:DataRange"/>

</xsd: complexContent>
sdicomplexType>

“ type="owl:DataC />

<xsd: conplexType nan
<xsd: conplexContent:

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

"DataOne0f >

<xsd:sequence>
<xsd:elenent ref="owl:Literal" minOccurs='

1* maxOccurs="unbounded"/>
</xsd: sequence>
</xsd 1o
</xsd: conplexContent>
</xsd: complexType:
= type="oul: />

<xsd: complexType nam
<xsd: conplexContent>
<xsd:extension base="owl:DataRange">
<xsd: sequence:
<xsd:element ref="owl:Datatype’
Siictenent nanecsFacothestriction” type=tou
unbounded*/>

DatatypeRestriction”>

acetRestriction” mindccurs:

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

iction” type: iction"/>

"FacetRestriction’>

<xsd: complexType nam
<xsd:sequence>

“required”/>

.t anyURI" use
o e iathcerrs

xsd
</xsd: conplexTypen

<1-- Class expressions

<xsd: conplexType name="ClassExpression” abstract="true"s
xsdisteributeGroup ref="xal:specialhttrs*/>

</xsdicomplex

<xsdigroup name-"(lassExpressmn“>

lass"/>
bjectIntersection0f"/>

ObjectConplenentot-/>

on* />

ect) l\Va\uesFrom

175
bjectMinCardinality”/>
bjectMaxCardinality"/>
nality"/>

L ron"/>
DataHasValue"/>
aMinCardinality”/>
atallaxCardinality" />
ataExactCardinality”/>

PSS

pe name=" i0n0f
<xsd: conplexContent>
base="0wl:Cl

<xsd: sequence>

<xsd:group re

o/xsd:sequences

</xs:

/x50 conplexcontent
sdicomplexType>

2" maxOccurs="unbounded"/>

‘oul:ClassExpression” minOccur:

<xsd: conplexType name="ObjectUnion0f">
<xsd: complexContent>
se="owl:CL

<xsd: sequence>
<xsdigroup ref="owl:ClassExpression” minOccurs="2" maxOccurs="unbounded"/>
</xsd: sequence>
</xsd:extension>
</xsd: conplexContent>
</x3d: complexType>

type="oul 7>

<xsd: complexType nam

xsd: complexContent>

base="0wl:Cl

<xsd:sequence>

<xsd:group re

</xsdisequence>

< ion>

/x50 comp\ex(ontent>
</xsd; complexType>

nane.

ObjectComplement0f >

oul:ClassExpression’/>

bjectC type="owl:0bjectC />

<xsd: conplexType nam
<xsd; complexContent:
<xsd fon base="owl: ClassExpression®>
sequence>
<xsd:group re
</xsd: sequence>

ObjectOne0f>

maxoceur

owl: Individual® minOccur: unbounded" />

</xsd

</xsd: complexContent>
</x5d: conplexType:
nan

pe nane
<xsd: conplexContent>
base="owl:Cl

<xsd:sequence>
Sdigroup refalouliObfectpropertyExpression”/>
SXadiaroup ref—"ouliClasstxpression
/xsd:sequence>
</x5: ion>
<R oL exContents
</x5d: complexType>

From' type="oul />

<xsd: complexType nam
xsd: complexContent>
base="0wl:Cl

ObjectAllValuesFron">

<xsd:sequence>
<xsd:group r
<xsdigroup re
</xsd: sequence>
</xsd:ex:
sd: conplexContent>
</xsd: complexType>
<xsd:element name="0bjectAllValuesFron" type:

ouL:0bfectpropertyExpressiont/>
ouliClassExpression" /:

wL:0bjectAllValuesFrom" />

<xsd: complexType nam
xsd:complexContent>
ase="0wl:Cl

ObjectHasvalue">

<xsd: sequence>
<xsd:group ref="owl:0bjectPropertyExpression”/>
<xsd:group ref="owl:Individual"/>

</xsd: sequence>

</xsd:
</x5d: conplexContent>

</xsd: conplexType>

<xsd:element name="ObjectHasvalue” typ

oul:0bjectHasValue" />

<xsd:complexType nam
<xsd:complexContent>
ion base="owl:ClassExpression”>

ObjectHasself'>

ol :0bjectPropertyExpression”/>

</xsd complexTyp

£ type="owl:0bj; />

<xsd: complexType name="ObjectMinCardinality">
<xsd: complexContent>
a:

“oul:Cl
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<xsd:sequence>

owl10bectPropertyExpression®/>
owl:ClassExpression” minOccurs="0!

maxOccurs="1"/>
</xsd: sequence:
sxediateribute nan
s on>
d: conpl exContent>
s o Type

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

bjectMinC: ity" type="owl:ObjectMinCardinality"/>

£
a
1
8
B
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3

<xsd: complexType nam
:complexContent>
" iad:extension base="owl:ClassExpression®

ObjectMaxCardinality">

owl:0bjectPropertyExpression />
owl:ClassExpression” min0ccurs='

0" maxOccurs="1"/>
</xsd: sequence>
cardinality" type:

sd:nonNegativelnteger” use="required

</xsd: conplexContent>
</xsd: conplexType>
<xsd:element nane:

"0bjectMaxCardinality” typ

owl:ObjectMaxCardinality" />

<xsd:complexType nam

mplexContent:

*Sedeantencion base="0wl:ClassExpression">
sequence>

ObjectExactCardinality”>

0" maxOccurs="1"/>

Sxsdsattribute name="cardinality" type="xsd:nonliegativelnteger® use="required/>
</xsd:extension=
</x5d: conplexContent>
</x5d: conplexType:

ardinality” type="owl rdinality"/>
<xsd: complexType name="DataSomeValuesFrom">
<xsd: conplexContent>
base="0wl:Cl

<xsd:sequence>

ataPropertyExpression” minOccurs: unbounded" />

ange" />

</x5d: conplexContent>
</xsd: complexType:
nar

type="owl />

taAl

pe_name="Da
<xsd: conplexContent>
base="0wl:Cl
<xsd: sequence>

maxOccur:

ol :DataPropertyExpression” minOccurs: unbounded" />
ol : e />

xsd
d:complexContent>

</rsdiconplexTyp

XSa:elenent nane-DataAllValuesFron" type="owl:DataAllValuesFron*/>

<xsdicomplexType namex"Datatiasvalue">
mpLexContent>

i ension base="owl:ClassExpression”>

<xsd:group re

</xsd: complexType>
name=

<xsd:complexType name=
omplexContent>

S ension base="owl:ClassExpression">
<xsd: sequence:

stapropertyExpressions/>
aRange” minOccurs="0" maxOccurs="1"/>

cardinality” type:

sd:nonNegativelnteger” use:

/xsd:ex
5d: conplexContent>
</xsd: complexType:

<xsd:element name="DataMinCardinality" type="owl

ataMinCardinality"/>

<xsd: complexType nam
xsd:complexContent>
base="0wl:Cl
<xsd: sequence>
SXsdigroup ref=roul iDatapropertyExpressions/>
aRange” minOccurs="0" maxOccurs="1"/>

DataMaxCardinality*>

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

pe>
<xsd:element name="DataMaxCardinality" type="owl:DataMaxCardinality"/>

<xsd: complexType nam
xsd: complexContent>
base="owl:Cl

DataExactCardinality">

<xsd: sequence>
g

Low DatapropertyExpressions/>
‘owl:DataRange” minOccurs

max0ccurs="1"/>

cardinality” type="xsd:nonNegativeInteger" use="required"/>
</xs3; complexcontant>

</xsd: conplexType>

<xsd:element name="DataExactCardinality" typ

owl:DataExactCardinality"/>

<1-- Axioms -->

rues

‘Axion" abstract

<xsd: complexType nan

i group rel*“owl axionAnnotations" />
xs

tributecroup re
e complexType
xsdigroup name="4

xml:specialAttrs”/>

ices

</xsd:group>

<1-- Class expression axions

<xsdicomplexType namex"Classhxion" abstract="true*>
mplexContent>
<xsd extens)m\ base="owl:Axion"/>
mplexContent>
P (nmn\exTYDe>
<xsd:group name="ClassAxion">
<xsdichoi

SubClass0f" />

</x5
</xsd:group>

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

Sxsdigroup, ref=oul ClassExpression*/>
his is the  subexpression -
e oNte SesExpression”/>

s is the superexpressxen

XSa:elenent nane-"SubClassOr" type="owl:SubClassOr*/>

<xsd:complextype nane="EquivalentClasses">

mplexContent>
edeentencion bascsrouL:Classhxion®>
<xsd:sequence

<xsd:group re
</xsd:sequence>
</xsd ion>
S o erontent>
</xsd: conplexType:

‘owl:ClassExpression” min0Occur:

maxOccurs="unbounded"/>

ane=" Tasses” type="oul lasses®/>
<xsd:conplexType namesisfointClasses>
xsd: conplexContent>
*Sesdsextension base="owl:Classxion
<xsd: sequer

<xsd:group ref="owl:ClassExpression” minOccurs
o/xsd:sequence>
xter
<X comexcontents
</xsd: complexType:
nar

2" maxOccurs="unbounded"/>

1 " type="owl:DisjointCl s

xsd: complexType nam
TexContent>
S e ension pase="oulClasshxion'>

DisjointUnion”>

oul:Class"
ouliClassExpression” minoccurs

2" maxOccurs="unbounded"/>

conplexContent>
it o Tyes

" type="oul 7>

<!-- Object property axioms -->

na P abstract="true">
<xsd: complexContent
<xsd extensmn base “owl: Axion"/>
conplexCon
</xsasconptentypen.
<xsd:group nar
sd: choice>

ObjectPropertyAxion’>

/>
Properties'/>

fest/
bjectPropertyDomain’ />
bjectPropertyRange" />

re
<xsd:element
ent.

ref="owl: perty”/>
<xsd:element wl: InverseFunct ionalObjectProperty”/>
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</xsd:choice>
</xsd:group>

<xsd: conplexType nan
xsd: conplexContent>
ase="owl:0bj P i
<xsd: sequence>
<xsd:choice>
<t-2 This 15 the subproperty expression o the property chain -->
sd:group ref="oul:ObjectPropertyExpression’”

i lenent nane=" 00} ctProper tythain”
rsdsehoreen
<xsd:group_ref="oul:0bjectPropertyExpression*/>
<1-- This is the superproperty expression
uence>
sd:extension

</xsd: conplexContent>
</x5d: conplexType:
nane=

SubObjectProperty0f*

ot ObjectPropertyChain®/>

3 perty0f* type:
<xsd: conplexType name="ObjectPropertyChain®>

owl:ObjectPropertyExpression” minoccurs:

b
Asdvattributeoroup ref="xalispecialAttrs®/>
S atypen
ype nan perties’>
<xsd:complexContent>
base="0wL:0bj pertyhxion’>

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

‘ol :0bjectPropertyExpression” min0ccur:

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

xsds cumplexcun(em

ion base="owl:0bjectPropertyAxion">
sequence>
<xsd:group re
</xsd: sequence>

owl:0bjectPropertyExpression” min0ccur:

2" max0ccur:

“unbounded"/>

</x5d: conplexContent>
</xsd: complexType:
name=

:DisjointObjectProperties”/>

pe nane pertybomain
<xsd: complexContent>
base="0ul:0bj P
<xsd: sequence>
xsd:9roup. refoul:ObjectProper tyExpression”/>
Ssd:grou assExpression”/>
/xsd:sequence>
< sion>
</xsa: :nmp\ex(m\tent>
xsdicomplex
enent nane

bjectPropertyDomain® type

oul:0bjectPropertybonain

ype name
<xsd:complexContent>
base="0wL:0bj pertyhxion”>

<xsd: sequence>

digrotp ref=roul:gbjectPropertyExpression’/>
digroup ref="oul:ClassExpression”/>
</xsd sequence>
/ on>
comp\ex(ontenb
</xsd: complexTyy
't name bjectPropertyRange” type="owl:0bjectPropertyRange"/>

pe _nane 3 perties’>
<xsd: conplexContent>
<xsd:extension base="oul:0bjectPropertyAxion”>
<xsd: sequence>
xsd:group ref="oul :0bjectPropertyExpression” minOccurs=
</xsd: sequence>
/xsdiextension
mplexContent>
s (nmptexTyp

e

P type

“owl 3] perties’/>

<xsd: complexType nan

FunctionalObjectProperty”>
xsq: conplexContent>

ase="owl:0bj pe iom
<xd:sequence>
group ref="owl:0bjectPropertyExpression”/>
</x5d sequence>
</xsd:extension>

</xsd: complexContent>

unctionalObjectProperty” type="oul:FunctionalObjectProperty" />

ype name="1;
<xsd:complexContent>
base="0wL:0bj perty

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

owl:0bjectPropertyExpression”/>

</xsd:
</xsd: complexContent>

</xsd: conplexType:
nare: P type="oul:Inver pe

pe name="Ref perty
<xsd: conplexContent>
base="owl:0bjectPropertyAxion
<xsd: sequence>
<xsd:group ref="owl:0bjectPropertyExpression”/>
</xsd ce>

</xsd
</x5d: conplexContent>

</xsd: coplexType>

<xsd:element nane-

“"ReflexiveObjectProperty” typ

owl:ReflexiveObjectProperty" />

pe name="Trref j pert;
<xsd: conplexContent>

base="0wl:0b] P
<xsd: sequence>
<xsd:group re
</xsd: sequence>

owl:0bjectPropertyExpression”/>

xsd:ext
sd: conplexContent>
</xsd: conplexType>
name="Irreflexi P type="owl:Irref perty" />

g perty
sd; cumv\ex(unten(
i0n base="owl:0bjectPropertyAxion”>

sd:group ref="oul:0bjectPropertyExpression®/>

xsd:extensio
sd: conplexContent>
</xsd: conplexType>

ricobj P type="oul:SynmetricObjectProperty" />
<xsd: complexType nam
xsd:complexContent>
base="0wl:0bj P i
<xsd: sequence>
<xsd:group ref="owl:0bjectPropertyExpression”/>
/xsd:sequence>
asd
/x50 conpl exContant>
</xsd: conplexType>

‘AsymmetricObjectProperty"s

\symmet ricb) perty” type="oul:AsymetricObjectProperty”/>

nam P
idrcomplexcantant
sdsextension base="oul:0bjectPropertyAxion®>
<xsd: seq

owl:0bjectPropertyExpression”/>
o/xsd:sequence>
</xsd:extension>
</xsd: mmplexcontent>
</xsd: conplexty

e perty perty />
<t-- Data property axions
<x5d comﬂ\exType name="DataPropertyAxiom" abstract="true">
mplexContent>
i ektencion bases"oul:Axion®/>
RatapropertyAxion®>
wl:SubDataProperty0f"/>
perties’/>
perties”/>
DatapropertyDonain®/>
ataPropertyRange" />
perty />
:/xsd: choice>
</xsd:group>
nam pertyof
nplexContents
qsa extension base="oul:DataPropertyAxion">
sd:sequences
Ssd:qroup ref="oul:pataPropertyExpression”/>
RS 1S the Susproperty expression *-2
<xsd qruuD ref="owl:DataPropertyExpression"/>
L The suserproperey xprecsion -2
</xsisequenc
</xsd:exten:
</xsd:complexContent>
<prsdconplexTyoes
pert L perty0fs/>
na P
xsd conplextantent
xsd:extension base="owl:DataPropertyAxion”>
owl:DataPropertyExpression” minOccurs: max0ccurs="unbounded’

/xsd:sequence>
</x5: ion>
<o ComLexContents
S/xsd:conplextype>

perties” type="oul P a7
<xsdicomplexType name=
TexContent:
i et ension hase="ovl :DataPropertyAxion's
xsd: sequence:

DisjointDataProperties”>
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<xsd:sequence>

g <xsd:group ref="oul:DataPropertyExpression’ minOccurs="2" maxdccurs="unbounded”/>
o </xsd:sequences

" S/xsdiextension

g </xsd: conplexContent>

5 </x5d: conplexType:

2 nane— perties” type="owl P

o pe name="D; pertydonai

9] <xsd: conplexContent>

E base="oul: P

owl:DataPropertyExpression" />
oul:ClassExpression’/>

ataPropertybonain”/>

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

</xsd: sequence>

</xsd:extensi
</xsd: complexContent>
</xsd: conplexType>
<xsdielement name="DataPropertyRange’ type="owl:DataPropertyRange"/>

pe name= P
<xsd; complexContent>
<xsd:extension base="owl:DataPropertyAxion’>

<xsd:group ref="owl:DataPropertyExpression’/>
</xsd: sequence>
</xsd:extensio
sd: conplexContent>
</xsd: coplexType>

perty” type="owl:Funct: perty"/>

<1-- Datatype definitions

pe_nane
<xsd; complexContent:
<xsd:extension base="owl:Axion">

ol :Datatype" />
ol :DataRange" />

</xsd: sequence>

xsd:extensis

5d: conplexContent>
</xsd: conplexType>
name=

1 inition”/>

<1-- Key axioms -->

<xed: conplexType nane="Haskey">

:Axion*>

assExpression’/>

bjectPropertyExpression” minOccurs="0" maxOccurs="unbounded" />
ataPropertyExpression” minOccurs="6" max0ccurs="unbounded" />

xsd:extensis
sd: conplexContent>

</xsd: conplexType>

<xsd:element name="HasKey" typs

“owl :HasKey"/>

<1-- Assertions -->
<xsd:complexType name="Assertion" abstrac
<xsd: conplexContent:
 sdiextension base="ouliAxion™/>
mplexContent:
P wmplexType
<xsdigroup nane="Assertion">
hbires
"Zxed.elenent ref
ref="

true”>

Lol Samendividusl/>
oul:D;

oo

<xsd:element
element

/>

rtion”/>
perty ion"/>

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

unbounded" />

</ (nmnlexType

1 s

<xsdicomplexType name="DifferentIndividuals>
omplexContent>
i e ension hase="ovl Assertion®s
<xsd:seauence
d:group ref="oul:Individual® minOccurs='
</xsd sequence>
[

max0ccurs="unbounded" />

on>
comp\ex(ontenb
</xiacompuent
Tane="iferen duals* type= v />
<xsd:complextype nane~"Classhssertion’>
xContent>
i doaitencion hasestoul :Assertion®s
<xsd:sequer
<xsd:group re />
d:grou
</xsd:sequences
</ tensi
</xsd: complexContent>
</xsdcomplexType>
rtion” type="owl:C ion"/>
P on'>
54 complextantents
<xsd:extension base="owl:Assertion">
<xsd:sequence>
Sxsdigroup ref=owl:ObjectpropertyExpression’ />
<xsd:group ref= ot/
<l:o This s the Source invidi
<xsd:group T
e 15 the target individual -
</xsd:extension>
</x5d: complexContent>
</x5d: conplexType:
ame="0b P rtion® 3 P ion"/>
<xsd: conplexContent
xsdsextension base-owliAssertion's
owl:0bjectPropertyExpression”/>
ref="owl: Individual"/
s is m Loiree invigidual
Sxsdigroup, ref~oul:Individual"/>
i is-the target individual -
/x5 sehuenter
</xs
</xsd: complexContent>
</x5d: conplexType:
P type="oul perty />
<xsd: conplexType name="DataPropertyAssertion">
<xsd: conplexContent>
xtension base="owl:Assertion”>
a yExpression’/>
ndi
15 the source invididual
Ly
is is the target individual -->
</
</xsd sion>
</xsd: complexContent>
</x5d: complexType>
“ P type="oul: D />
<xsd: conplexType name="NegativeDataPropertyAssertion">
<xsd: complexContent>
sextension base="owl:Assertion">
10wt :Dataproper tyExpression”/>
1 Tnis is the target individual -->
</xsd: sequence>
</xsd:extension>
</xsd: conplexContent>
</xsd: conplexType>
“ perty ‘owl:Negat perty 00"/

<1-- Annotations -->

<xsd: complexType name="IRI">

nyURT"
attributeGroup ref:
xtension>
</xsd:sinpleContents
</xsd: conplexType>
<xsd:element nane:

abbreviatedIRI">
"xul:specialAttrs”/>

attributeGroup ref:
sextension:
</xsd:simpleContent>
</xsd: conplexType:
name=

" type

<xsd:group nam
<xsd: choice>

AnnotationSubject”>

ref
ref.
ref

w
“owl:AbbreviatedIRI" />
WLi AnonymousIndividual® />

</xsd:group>

<xsd:group name="AnnotationValue'>
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<xsd:choice>

SIRI"/>

AbbreviatedIRI"/>

Anonymous Individual®/>
eral”/>

PSS

‘Annotation”

<xsd: complexType nam
<xsd: sequence>

£
a
1
8
&
9]
@
3

owlannotationAnnotations />
:AmnotationProperty

ttributeGroup res
</xsdsconplexTyper
<xsd:element name="Annotation" type='owl:Annotation”/>

xmspecialAttrs”/>

<xsdigroup nane

axiomAnnotations”>

i enens ref=
</xsd: sequence>
</xsd:group:

‘owl:Annotation” minOccurs=

max0ccurs="unbounded"/>

<xsd:group nam
<xsd: sequence>

ontologyAnnotations">

wl:Annotation* minoccurs:

inbounded* />

</xsi

</xsd:group>

<xsd:group name="annotationAnnotations">
<xsd

wl:Annotation" minoccurs:

inbounded* />

</xsaigrous

<1-- Annotation axioms

true">

‘AnnotationAxion abstrac:

<xsd: conplexType nan
xsd: conplexContent=
ension base="owl:Axion" />
/x5d: conplexContent>
</xsd: conplextypes
: Annotationxion’>

wl: AnnotationAssertion® />
D

wl: AnnotationPropertyRange”/>
</xsd:group>
<xsd: complexType nam

<xsd: conplexContent>
ion base="owl:AnnotationAxion">

‘AnnotationAssertion”>

owl: AnnotationProperty”/>
owl: AnnotationSubject”/>
owl:AnnotationValue"/>

</xsd:ext
</xsd: complexContent>
</xsd: conplexType>
name=".

ion" types

pe g P
<xsd: conplexContent>
<xsd:extension base=

wl: AnnotationAxion”>

“owl: AnnotationProperty” />
<I-- This is the subproperty -->
xsd:elenent ref=oul:AmnotationProperty”/>
his is the superpropert

</xsd
</xsd: conplexContent>
</xsd: complexType>
<xsd:element name="SubAnnotationProperty0f" type="owl:SubAnnotationProperty0f"/>

<xsd: complexType nam
omplexContent>
i ek ension base="ovl:Ammotationaxion’>
<xsd: sequence:
<xsd:elenent ref
<xsd: choice:

‘AnnotationPropertyDomain">

“owl:AnnotationProperty” />

WL IR />
wl:AbbreviatedIRI" />
</xsd: choice>

/xsd:sequence>
s

cnmp\excm\tenb
</xsd: conplexty
xsd:elenent nane

2 AmnotationPropertybonain® type

"oul:AnnotationPropertyDonain® />

pertyRange
<54 complextontents

sd:
sd:extension base="owl:AmotationAxion">

<xsd:elenent ref="owl: roperty”/>

WL IR />

‘owl:AbbreviatedIRI"/>
/xsd:sequence>

< ion>

</xsa: comp\ex(ontent>

</xsd: complex

bt

nnotationPropertyRange” typ

owl: AnnotationPropertyRange!

</xsd:schena>

4 OWL 2 XML serialization ontology document
An OWL 2 XML serialization ontology document is a sequence of Unicode [LIICODE] 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 of the OWL 2 fow 2 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 n:
e

ame.
+ 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.

\ce 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.
o 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.

To 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 about the type of all the entities 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
Ivan Herman / Sandro Hawke
See also
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/owlsxml.

It is recommended that OWL XML Serialization files have the extension ..owx (all lowercase) on all 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
Subtype name
owl-+xml
Required parametars
Non

Dpllanal parameters
rset This parameter may be required when transfering non-ASCIl data across some protocols.
Encoding consigerations
The syntax of the OWL XML Serialization is expressed over code points in Unicode (LNICODE],
Securty conslderation:
OWL XL Serialzaton uses R a5 term identifers Applcatons nterpreting ¢ doto expressed n the OWL XML Serialization should address the security issues of Internationalized Resource Identifiers (IRIs) [REC 3987] Section 8, as well as Uniform Resource Identifiers (URI): Generic Syntax [REC 3986] Section 7. Multiple IRs may have the
Same appearance. Craractars m Giferent scipts moy 100k Amiar (3 e - appear simiarto s Lath -o"). A characte followad by combining chracters may have the same visual reprasentation as anather character (LATIN SMALL LETTER E followed by COMBINING ACUTE ACCENT has the same viual represgntation as LATIN SHALL
CETTER E WITH ACUTE) Any person or applcation that s wiiing o intrpriting data n dne. OWL XML Seriaization must ke care o use fhe IR that matches the miendod semaniics, and aveid IR tha may 106K Simiar. urcher mformation about matching of Svar characters can be found in Unicod Security Consiaerations [LALSEC]
Internationalized Resource identiters (i) (REC 39871 Section &
intaroperability consldaratia
are no known -memperammy issues.
Published specificatio
“This specification.
Applications which use this media type
nt time.
Additional information

Maglc number(s}
WL XML documents are XML documents and thus may have initial strings similar to any XML document.
o oxtonsion(s)
".owx"
Base URI

AS in XML
Macintosh fle type codel(s)

Person & email address to contact for furthe

Ivan Herman, ivan@w3.0rg / Sandro Hawke, v org. Please send technical comments and questions about OWL to public-owl-comments@w3.org, a mailing lst with a public archive at hitp:/list
intended usage
MM

1ON
nesmnmns on usage

Aumor/:n.nge control
The OWL XML Serialization s the product of the W3C OWL Working Group; W3C reserves change control over this specification.
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7 Appendix: Change Log (Informative)
7.1 Changes Since Recommendation

This section summarizes the changes to this d t the of 27 Qctober. 2009

+ Minor typographical errors were corrected as detailed on the OWL 2 Errata page.

7.2 Changes Since Proposed Recommendation

£
a
1
8
£
9]
@
3

This section summarizes the changes to this d t 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 d t since the Candidate of 11 June, 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. 2000,

+ some minor editoril changes were made.
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