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Abstract

This document specifies XML presentation syntax for OWL, which is defined as a dialect similar to OWL Abstract Syntax [OWL Semantics]. It is not intended to be a normative specification. Instead, it represents a suggestion of one possible XML presentation syntax for OWL.

Status of This Document

This section describes the status of this document at the time of its publication. Other documents may supersede this document. The latest status of this document series is maintained at the W3C.
This document has been produced as part of the W3C Semantic Web Activity (Activity Statement) following the procedures set out for the W3C Process. The goals of the Web Ontology working group are discussed in the Web Ontology Working Group charter. 

This version is based on the Working Drafts dated on 31 March: OWL Web Ontology Language Semantics and Abstract Syntax, OWL Web Ontology Language Reference, and OWL Web Ontology Language Guide. 

There are no patent disclosures related to this work at the time of this writing.

The authors welcome comments on this document, but does not guarantee a reply or any further action. Please send comments on this draft to public-webont-comments@w3.org; public archives are available. This document may be updated or added to based on implementation experience, but no commitment is made by the W3C, or any of its members, regarding future updates.

This document is a NOTE made available by the W3C for discussion only. Publication of this Note by W3C indicates no endorsement by W3C or the W3C Team, or any W3C Members. A list of current W3C technical reports and publications, including Working Drafts and Notes, can be found at http://www.w3.org/TR/.

Table of Contents

· 1. Introduction 

· 1.1 OWL Document Structure 

· 1.2 Notational Conventions 

· 2. Element Reference 

· 2.1 The Root Element 

· 2.2 Header Elements 

· 2.3 Classes 

· 2.3.1 Class descriptions 

· 2.3.2 Property restrictions 

· 2.3.3 Enumeration of individuals 

· 2.3.4 Boolean combination 

· 2.3.5 Class relationship 

· 2.4 Properties 

· 2.5 Individuals 

· 2.5.1 Individual axioms 

· 2.5.2 Individual identity 

· 2.6 Datatypes 

· 2.6.1 Data value 

· 2.6.2 Enumeration of data values 

· 3. Element Index and Cross Reference 

· 3.1 Element Index 

· 3.2 Cross Reference 

· Appendix A. XML Schemas 

· Appendix B. OWL Examples in XML Syntax 

· Appendix C. Transformation to OWL in RDF/XML 

· Appendix D. Acknowledgements 

· Appendix E. References 

· Appendix F. Change Log 



1 Introduction

This document specifies XML presentation syntax for OWL, which is defined as a dialect similar to OWL Abstract Syntax [OWL Semantics]. The OWL language provides three increasingly expressive sublanguages: OWL Lite, OWL DL, and OWL Full. This document provides XML Schemas for XML presentation syntax corresponding to the three sublanguages. Each of the sublanguages is an extension of its simpler predecessor, and the following relations hold but the inverses do not.

· Every document valid against the XML Schema of OWL Lite is valid against the XML Schema of OWL DL. 

· Every document valid against the XML Schema of OWL DL is valid against the XML Schema of OWL Full. 

Three Schemas are defined for the sublanguages: OWL Lite (owl1-lite.xsd), OWL DL (owl1-dl.xsd), and OWL Full (owl1-full.xsd). The definitions of these Schemas are given in Appendix A.

1.1 OWL Document Structure

The root element of OWL documents for the XML presentation syntax must be Ontology element (2.1), and an OWL document further consists of optional header elements (2.2) as well as any number of classes (2.3), properties (2.4), and individuals (2.5).

Example 1_1-1 (L,D,F) 

<?xml version="1.0"?>

<!DOCTYPE Ontology [

    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 

]>

<owlx:Ontology owlx:name="http://www.example.org/wine" 

  xmlns:owlx="http://www.w3.org/2003/05/owl-xml">

  <!--  

    Contains optional header elements as well as 

    any number of classes, properties, and individuals.  

  -->

</owlx:Ontology>

Attribute values are frequently used for referring to identifiers in OWL. Since attribute values are not namespace sensitive, they may be written down in their fully expanded form (e.g., http://www.example.org/owl/wine#merlot). Alternatively, XML entities can be used as abbreviations. In the XML presentation syntax, XML Schema datatypes (2.6) are referred to by owlx:datatype attributes, and an XML entity &xsd; can be used for readability.

1.2 Notational Conventions

A number of namespace prefixes are used in this document as listed below. Note that the choice of any namespace prefix is arbitrary, and not semantically significant.

	Prefix
	Namespace
	Notes

	owlx
	"http://www.w3.org/2003/05/owl-xml"
	The namespace of the XML presentation syntax of OWL defined by this document

	owl
	"http://www.w3.org/2002/07/owl"
	The namespace of OWL in RDF/XML syntax 

	xsd
	"http://www.w3.org/2001/XMLSchema"
	The namespace of the XML Schema [XMLSchema-1] 


2. Element Reference

All the elements and their attributes and element contents in the XML syntax are listed in this section. In order to indicate partial availability for OWL sublanguages, subscript enclosed within parentheses [e.g., (L) and (D,F)] may be appended to either element names, attribute names, or labels for element contents (i.e., Content:). For example, EnumeratedClass(D,F) means that EnumeratedClass element is only available for OWL DL and OWL Full. Note that all the elements, attributes, and element contents without subscript in parentheses means that those constructs are available for all the three OWL sublanguages. 

Examples and their brief explanations of OWL statements in this section are derived from the Reference document [OWL Reference], and more examples in Appendix B are created on the basis of the Guide document [OWL Guide]. In addition, element index (3.1) gives an alphabetical list of elements in the XML presentation syntax, and cross reference (3.2) shows the correspondence between constructs in RDF/XML syntax and elements of XML presentation syntax. In Appendix C, an XSLT stylesheet is given for the transformation from the XML presentation syntax toward RDF/XML syntax of OWL.

2.1 The Root Element

element Ontology 

<Ontology

  name = xsd:anyURI 

>

  Content: (VersionInfo | PriorVersion | BackwardCompatibleWith | 

            IncompatibleWith | Imports | Annotation | 

            Class[axiom] | EnumeratedClass(D,F) | 

            SubClassOf(D,F) | EquivalentClasses | DisjointClasses(D,F) | 

            DatatypeProperty | ObjectProperty | 

            SubPropertyOf | EquivalentProperties | 

            Individual[axiom] | SameIndividual | DifferentIndividuals)* 

</Ontology>

	Attribute: 
	name - refers to a name of this ontology, which is the base URI of this element. 

	Note: 
	This is the root element of OWL documents in the XML presentation syntax, while rdf:RDF is used as the document root for OWL in RDF/XML. 

	See also: 
	owl:Ontology used as a construct for the header component in [OWL Reference]


2.2 Header Elements

The root element Ontology may optionally contain, in any order, any number of header elements for versioning import and/or annotation statements. In the presentation syntax, there is no header element in contrast to the RDF/XML syntax in which owl:Ontology is provided as a construct for the header component.

A sample ontology header could look like this (see also 3 in [OWL Reference]):

Example 2_2-1 (L,D,F) 

<owlx:VersionInfo>2003/02/24 22:37:39</owlx:VersionInfo>

<owlx:Annotation>

  <owlx:Documentation>An example OWL ontology</owlx:Documentation> 

</owlx:Annotation>

<owlx:PriorVersion owlx:ontology="http://www.example.org/wine-112102.owl" /> 

<owlx:Imports owlx:ontology="http://www.example.org/food.owl"/> 

<owlx:Annotation>

  <owlx:Label>Wine Ontology</owlx:Label> 

</owlx:Annotation>

element VersionInfo 

<VersionInfo>

  Content: (#CDATA)

</VersionInfo>

	Parents: 
	Ontology

	Note: 
	This element contains a string giving information about this version such as RCS/CVS keywords.

	See also: 
	owl:versionInfo in [OWL Reference]


element PriorVersion 

<PriorVersion

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</PriorVersion>

	Attribute: 
	ontology - a reference to a prior ontology

	Parents: 
	Ontology

	Note: 
	This element contains a reference to another ontology that identifies the specified ontology as a prior version of the containing ontology.

	See also: 
	owl:priorVersion in [OWL Reference]


element BackwardCompatibleWith 

<BackwardCompatibleWith

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</BackwardCompatibleWith>

	Attribute: 
	ontology - a reference to a backward compatible ontology

	Parents: 
	Ontology

	Note: 
	This element contains a reference to another ontology that identifies the specified ontology as a prior version of the containing ontology, and further indicates that it is backward compatible with it.

	See also: 
	owl:backwardCompatibleWith in [OWL Reference]


element IncompatibleWith 

<IncompatibleWith

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</IncompatibleWith>

	Attribute: 
	ontology - a reference to an incompatible ontology

	Parents: 
	Ontology

	Note: 
	This element contains a reference to another ontology that indicates that the containing ontology is a later version of the referenced ontology, but is not backward compatible with it.

	See also: 
	owl:incompatibleWith in [OWL Reference]


element Imports 

<Imports

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</Imports>

	Attribute: 
	ontology - a reference to another ontology

	Parents: 
	Ontology

	Note: 
	This element refers to another OWL ontology containing definitions, whose meaning is considered to be part of the meaning of the importing ontology.

	See also: 
	owl:imports in [OWL Reference]


element Annotation 

<Annotation>

  Content: (Label | Documentation | xsd:any )*

</Annotation>

	Parents: 
	Ontology, Class[axiom], EnumeratedClass(D,F), DatatypeProperty, ObjectProperty, Individual[axiom]

	Note: 
	This element is provided as a place holder for various ways of annotations such as Label and Documentation. In particular, this element can take a wildcard element (xsd:any), which can be in any namespace other than the target namespace 'owlx' for the XML presentation syntax Schema (http://www.w3.org/2003/05/owl-xml), since namespace attribute value of the xsd:any element is specified as ##other in the Schema declaration. In addition, according to the declaration processContents="lax" in the xsd:any, the wildcard element allows an XML Schema processor to validate elements for which it can find namespace declarations and raise errors if they are invalid. However, the processor will not report errors on the elements for which it does not find declarations. 


element Label 

<Label

  xml:lang = xsd:language 

>

  Content: (#CDATA)

</Label>

	Attribute: 
	xml:lang - specifies the language used in the content

	Parents: 
	Annotation

	Note: 
	This element provides a human-readable version name of an annotated element. In RDF/XML syntax, this element is mapped to rdfs:label in [RDF Schema].


element Documentation 

<Documentation

  xml:lang = xsd:language 

>

  Content: (#CDATA)

</Documentation>

	Attribute: 
	xml:lang - specifies the language used in the content

	Parents: 
	Annotation

	Note: 
	This element provides a human-readable description of an annotated element. In RDF/XML syntax, this element is mapped to rdfs:comment in [RDF Schema].


2.3 Classes

Classes provide an abstraction mechanism for grouping resources with similar characteristics. OWL classes are described through "class descriptions", which can be combined into "class axioms". "Axiom" is a formal term, and may be called "definition" informally.

element Class[axiom] 

<Class

  name = xsd:anyURI {required} 

  complete = xsd:boolean {required} 

  deprecated = xsd:boolean 

>

  Content: (Annotation*, description*)

</Class>

	Attribute: 
	name - a reference to a name of this Class
complete - the modality is complete if true, otherwise partial. The default value is false.
deprecated - this class is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains non-empty sequence of descriptions, which are the basic building blocks of class axioms.

	See also: 
	owl:Class in [OWL Reference]


2.3.1 Class descriptions

A class description is the term used in [OWL Reference] [OWL Semantics], and used as a basic building block of class axioms (or called class definitions informally).

Model group description 

  Content: (Class[ID] | DataRestriction | ObjectRestriction | UnionOf(D,F) | 

            IntersectionOf(D,F) | ComplementOf(D,F) | OneOf[object](D,F))

	Parents: 
	Class[axiom], EquivalentClasses, DisjointClasses(D,F), 
sub(D,F), super(D,F), UnionOf(D,F), IntersectionOf(D,F), ComplementOf(D,F), 
domain(D,F), ObjectProperty/range(D,F), 
ObjectRestriction/allValuesFrom(D,F), 
ObjectRestriction/someValuesFrom(D,F), type 

	Note: 
	In the XML presentation syntax, a class description is represented as a model group definition of XML Schema [XMLSchema-1], which can be used as a reusable fragment of a content model. This model group allows to not only describe a class through a name (i.e., a class identifier), but also define an anonymous class by means of property restriction, union, intersection, complement, and enumeration.

	See also: 
	4.1 in [OWL Reference]


element Class[ID] 

<Class

  name = xsd:anyURI {required} 

>

  Content: (##empty)

</Class>

	Attribute: 
	name - a reference to a class name

	Parents: 
	description, EquivalentClasses(L), domain(L), ObjectProperty/range(L) 

	Note: 
	This element describes a class through a name.


Example 2_3-1 (L,D,F) 

<owlx:Class owlx:name="Student" owlx:complete="false"> 

  <owlx:Annotation>

    <owlx:Label xml:lang="nl">student</owlx:Label>

    <owlx:Label xml:lang="it">studente</owlx:Label>

    <owlx:Label xml:lang="es">estudiante</owlx:Label>

    <owlx:Documentation xml:lang="en">Undergraduates students</owlx:Documentation>

  </owlx:Annotation>

  <owlx:Class owlx:name="Person" />

</owlx:Class> 

2.3.2 Property restrictions

A property restriction defines an anonymous class, namely a class of all individuals that satisfy the restriction. The XML syntax of OWL distinguishes two types of property restrictions: DataRestriction (restriction on properties for which the range value is a data literal) and ObjectRestriction (restriction on properties for which the range value is an individual).

Example 2_3-2 (D,F) 

<owlx:Class owlx:name="Student" owlx:complete="false"> 

  <owlx:Class owlx:name="Person" />

  <owlx:DataRestriction owlx:property="studentID">

    <owlx:cardinality owlx:value="1" />

    <owlx:allValuesFrom owlx:datatype="&xsd;integer" />

  </owlx:DataRestriction>                        

  <owlx:DataRestriction owlx:property="grade">

    <owlx:cardinality owlx:value="1" />

    <owlx:allValuesFrom>                        

      <owlx:OneOf>                               

        <owlx:DataValue owlx:datatype="&xsd;integer">1</owlx:DataValue>

        <owlx:DataValue owlx:datatype="&xsd;integer">2</owlx:DataValue>

        <owlx:DataValue owlx:datatype="&xsd;integer">3</owlx:DataValue>

        <owlx:DataValue owlx:datatype="&xsd;integer">4</owlx:DataValue>

      </owlx:OneOf>                              

    </owlx:allValuesFrom>                       

  </owlx:DataRestriction>

  <owlx:ObjectRestriction owlx:property="schoolYear">

    <owlx:cardinality owlx:value="1" />

    <owlx:allValuesFrom> 

      <owlx:OneOf> 

        <owlx:Individual owlx:name="Freshman" />   

        <owlx:Individual owlx:name="Sophomore" />  

        <owlx:Individual owlx:name="Junior" />     

        <owlx:Individual owlx:name="Senior" /> 

      </owlx:OneOf>                              

    </owlx:allValuesFrom>                       

  </owlx:ObjectRestriction>

  <owlx:ObjectRestriction owlx:property="advisor">

    <owlx:minCardinality owlx:value="1" />

    <owlx:allValuesFrom owlx:class="Person" />

    <owlx:someValuesFrom>

      <owlx:Class owlx:name="Professor" />

      <owlx:Class owlx:name="AssociateProfessor" />

    </owlx:someValuesFrom>

  </owlx:ObjectRestriction>                  

</owlx:Class>

element DataRestriction 

<DataRestriction

  property = xsd:anyURI {required} 

>

  Content(L): ( (minCardinality | maxCardinality | cardinality | 

                 allValuesFrom | someValuesFrom) )

  Content(D,F): ( (minCardinality | maxCardinality | cardinality | 

                  allValuesFrom | someValuesFrom | hasValue)+ )

</DataRestriction>

	Attribute: 
	property - a reference to a property name

	Parents: 
	description

	Note: 
	This element declares restrictions on DatatypeProperty (properties for which the range value is a data literal). The restrictions must have exactly one content element for OWL Lite, while they must have at least one content element for OWL DL and Full.

	See also: 
	owl:Restriction, owl:minCardinality, owl:maxCardinality, owl:cardinality, owl:allValuesFrom, owl:someValuesFrom, and owl:hasValue in [OWL Reference] 


element minCardinality 

<minCardinality

  value(L)   = either '0' or '1' {required}

  value(D,F) = xsd:nonNegativeInteger {required}

>

  Content: ( ##empty )

</minCardinality>

	Attribute: 
	value - a minimum cardinality value

	Parents: 
	DataRestriction, ObjectRestriction

	Note: 
	This element declares restriction on a minimum cardinality value.

	See also: 
	owl:minCardinality in [OWL Reference] 


element maxCardinality 

<maxCardinality

  value(L)   = either '0' or '1' {required}

  value(D,F) = xsd:nonNegativeInteger {required}

>

  Content: ( ##empty )

</maxCardinality>

	Attribute: 
	value - a maximum cardinality value

	Parents: 
	DataRestriction, ObjectRestriction

	Note: 
	This element declares restriction on a maximum cardinality value.

	See also: 
	owl:maxCardinality in [OWL Reference] 


element cardinality 

<cardinality

  value(L)   = either '0' or '1' {required}

  value(D,F) = xsd:nonNegativeInteger {required}

>

  Content: ( ##empty )

</cardinality>

	Attribute: 
	value - a cardinality value

	Parents: 
	DataRestriction, ObjectRestriction

	Note: 
	This element declares restriction on a cardinality value.

	See also: 
	owl:cardinality in [OWL Reference] 


element DataRestriction/allValuesFrom 

<allValuesFrom

  datatype = xsd:anyURI 

>

  Content(D,F): ( OneOf[data]? )

</allValuesFrom>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DataRestriction

	Note: 
	This element specifies a class of all individuals for which all range values of the property under consideration are data values within the specified data range.

	See also: 
	owl:allValuesFrom in [OWL Reference]


element DataRestriction/someValuesFrom 

<someValuesFrom

  datatype = xsd:anyURI 

>

  Content(D,F): ( OneOf[data]? )

</someValuesFrom>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DataRestriction

	Note: 
	This element specifies a class of all individuals for which at least one value of the property concerned is a data value in the data range.

	See also: 
	owl:someValuesFrom in [OWL Reference]


element DataRestriction/hasValue(D,F) 

<hasValue>

  Content: ( xsd:anySimpleType )

</hasValue>

	Parents: 
	DataRestriction

	Note: 
	This element specifies a type of data value for which the property concerned has at least one value.

	See also: 
	owl:hasValue in [OWL Reference]


element ObjectRestriction 

<ObjectRestriction

  property = xsd:anyURI {required} 

>

  Content(L): ( (minCardinality | maxCardinality | cardinality | 

                 allValuesFrom | someValuesFrom) )

  Content(D,F): ( (minCardinality | maxCardinality | cardinality | 

                  allValuesFrom | someValuesFrom | hasValue)+ )

</ObjectRestriction>

	Attribute: 
	property - a reference to a property name

	Parents: 
	description

	Note: 
	This element declares restrictions on ObjectProperty (properties for which the range value is an individual). The restrictions must have exactly one content element for OWL Lite, while they must have at least one content element for OWL DL and Full.

	See also: 
	owl:Restriction, owl:minCardinality, owl:maxCardinality, owl:cardinality, owl:allValuesFrom, owl:someValuesFrom, and owl:hasValue in [OWL Reference] 


element ObjectRestriction/allValuesFrom 

<allValuesFrom

  class = xsd:anyURI 

>

  Content: ( description(D,F)* )

</allValuesFrom>

	Attribute: 
	class - a reference to a class name

	Parents: 
	ObjectRestriction

	Note: 
	This element specifies a class of all individuals for which all range values of the property under consideration are members of the class extension of the class description.

	See also: 
	owl:allValuesFrom in [OWL Reference]


The example below describes a class of all individuals for which the "hasParent" property only has range values of class "Human" (see also owl:allValuesFrom in [OWL Reference]).

Example 2_3-3 (L,D,F) 

<owlx:Class owlx:name="Child1" owlx:complete="false">

  <owlx:ObjectRestriction owlx:property="#hasParent"> 

    <owlx:allValuesFrom owlx:class="#Human" />

  </owlx:ObjectRestriction> 

</owlx:Class>

element ObjectRestriction/someValuesFrom 

<someValuesFrom

  class = xsd:anyURI 

>

  Content: ( description(D,F)* )

</someValuesFrom>

	Attribute: 
	class - a reference to a class name

	Parents: 
	ObjectRestriction

	Note: 
	This element specifies a class of all individuals for which at least one value of the property concerned is an instance of the class description.

	See also: 
	owl:someValuesFrom in [OWL Reference]


The following example defines a class of individuals which have at least one parent who is a physician (see also owl:someValuesFrom in [OWL Reference]):

Example 2_3-4 (L,D,F) 

<owlx:Class owlx:name="Child2" owlx:complete="false">

  <owlx:ObjectRestriction owlx:property="#hasParent"> 

    <owlx:someValuesFrom owlx:class="#Physician" />

  </owlx:ObjectRestriction> 

</owlx:Class>

element ObjectRestriction/hasValue(D,F) 

<hasValue

  name = xsd:anyURI {required} 

>

  Content: ( ##empty )

</hasValue>

	Attribute: 
	name - a reference to a class name

	Parents: 
	ObjectRestriction

	Note: 
	This element specifies a class of all individuals for which the property concerned has at least one value.

	See also: 
	owl:hasValue in [OWL Reference]


The following example describes the class of individuals who have the individual referred to as "Clinton" as their parent (see also owl:hasValue in [OWL Reference]):

Example 2_3-5 (L,D,F) 

<owlx:Class owlx:name="Child3" owlx:complete="false"> 

  <owlx:ObjectRestriction owlx:property="#hasParent">

    <owlx:hasValue owlx:name="#Clinton" /> 

  </owlx:ObjectRestriction> 

</owlx:Class>

2.3.3 Enumeration of individuals

element OneOf [object](D,F) 

<OneOf>

  Content: ( Individual[ID]* ) 

</OneOf>

	Parents: 
	description

	Note: 
	This element contains the exactly enumerated individuals. On the other hand, enumeration of data values is done by OneOf[data].

	See also: 
	owl:oneOf in [OWL Reference], and EnumeratedClass in this document


For example, the following OneOf statement defines a class of all continents (see also Enumeration in [OWL Reference]):

Example 2_3-6 (D,F) 

<owlx:Class owlx:name="AllContinents" owlx:complete="true">

  <owlx:OneOf>

    <owlx:Individual owlx:name="#Eurasia" /> 

    <owlx:Individual owlx:name="#Africa" /> 

    <owlx:Individual owlx:name="#NorthAmerica" /> 

    <owlx:Individual owlx:name="#SouthAmerica" /> 

    <owlx:Individual owlx:name="#Australia" /> 

    <owlx:Individual owlx:name="#Antarctica" /> 

  </owlx:OneOf>

</owlx:Class>

A statement of the form <owlx:Individual owlx:name="..."/> refers to some individual (remember: all individuals are by definition instances of owlx:Individual).

In the section on datatypes we will see another use of the OneOf element, namely to define an enumeration of data values.

element EnumeratedClass(D,F) 

<EnumeratedClass

  name = xsd:anyURI {required} 

  deprecated = xsd:boolean 

>

  Content: (Annotation*, Individual[ID]*) 

</EnumeratedClass>

	Attribute: 
	name - a reference to a name of this class
deprecated - this class is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains the exactly enumerated individuals.

	See also: 
	owl:oneOf in [OWL Reference], and OneOf[object] in this document


EnumeratedClass can also be used for the OneOf enumeration, and the enumeration of all continents can be described as follows (see also Enumeration in [OWL Reference]):

Example 2_3-7 (D,F) 

<owlx:EnumeratedClass owlx:name="AllContinents">

  <owlx:Individual owlx:name="#Eurasia" /> 

  <owlx:Individual owlx:name="#Africa" /> 

  <owlx:Individual owlx:name="#NorthAmerica" /> 

  <owlx:Individual owlx:name="#SouthAmerica" /> 

  <owlx:Individual owlx:name="#Australia" /> 

  <owlx:Individual owlx:name="#Antarctica" /> 

</owlx:EnumeratedClass>

2.3.4 Boolean combination

element IntersectionOf(D,F) 

<IntersectionOf

  class = xsd:anyURI 

>

  Content: ( description* )

</IntersectionOf>

	Attribute: 
	class - a reference to a class name

	Parents: 
	description

	Note: 
	This element specifies a class for which the class extension contains precisely those individuals that are members of the class extension of all class descriptions in the range list.

	See also: 
	owl:intersectionOf in [OWL Reference]


In the example below, the range of the intersection statement is a list of two class descriptions, namely two enumerations, both describing a class with two individuals. The resulting intersection is a class with one individual, namely "Tosca" since this is the only individual that is common to both enumerations (see also owl:intersectionOf in [OWL Reference]).

Example 2_3-8 (D,F) 

<owlx:Class owlx:name="IntersectionOf-eg" owlx:complete="true">

  <owlx:IntersectionOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Tosca" /> 

      <owlx:Individual owlx:name="#Salome" /> 

    </owlx:OneOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Turandot" /> 

      <owlx:Individual owlx:name="#Tosca" /> 

    </owlx:OneOf>

  </owlx:IntersectionOf>

</owlx:Class>

element UnionOf(D,F) 

<UnionOf

  class = xsd:anyURI 

>

  Content: ( description* )

</UnionOf>

	Attribute: 
	class - a reference to a class name

	Parents: 
	description

	Note: 
	This element specifies an anonymous class for which the class extension contains those individuals that occur in at least one of the class extensions of the class descriptions in the range list.

	See also: 
	owl:unionOf in [OWL Reference]


The example below describes a class for which the class extension contains three individuals, namely "Tosca", "Salome", and "Turandot" assuming they are all different (see also owl:unionOf in [OWL Reference]).

Example 2_3-9 (D,F) 

<owlx:Class owlx:name="UnionOf-eg" owlx:complete="true">

  <owlx:UnionOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Tosca" /> 

      <owlx:Individual owlx:name="#Salome" /> 

    </owlx:OneOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Turandot" /> 

      <owlx:Individual owlx:name="#Tosca" /> 

    </owlx:OneOf>

  </owlx:UnionOf> 

</owlx:Class>

element ComplementOf(D,F) 

<ComplementOf>

  Content: ( description )

</ComplementOf>

	Parents: 
	description

	Note: 
	This element specifies a class for which the class extension contains exactly those individuals that do not belong to the class extension of the range class.

	See also: 
	owl:complementOf in [OWL Reference]


For example, the expression "neither meat nor fish" could be written as follows by using ComplementOf element (see also owl:complementOf in [OWL Reference]).

Example 2_3-10 (D,F) 

<owlx:Class owlx:name="ComplementOf-eg" owlx:complete="true">

  <owlx:ComplementOf>

    <owlx:UnionOf> 

      <owlx:Class owlx:name="#Meat" /> 

      <owlx:Class owlx:name="#Fish" /> 

    </owlx:UnionOf> 

  </owlx:ComplementOf>

</owlx:Class>

2.3.5 Class relationships

element SubClassOf(D,F) 

<SubClassOf>

  Content: ( sub, super )

</SubClassOf>

	Parents: 
	Ontology

	Note: 
	This element allows one to say that the class extension of a class description is a subset of the class extension of another class description.

	See also: 
	rdfs:subClassOf in [OWL Reference]


element sub(D,F) 

<sub>

  Content: ( description )

</sub>

	Parents: 
	SubClassOf


element super(D,F) 

<super>

  Content: ( description )

</super>

	Parents: 
	SubClassOf


For example, the following class axiom declares a subclass relation between two classes that are described through their names ("Opera" and "MusicalWork"). Subclass relations provide necessary conditions for belonging to a class. In this case, to be an opera the individual also needs to be a musical work (see also rdfs:subClassOf in [OWL Reference]).

Example 2_3-11 (L,D,F) 

<owlx:Class owlx:name="Opera" owlx:complete="false">

  <owlx:Class owlx:name="#MusicalWork" /> 

</owlx:Class>

For any class there may be any number of subClassOf axioms. For example, it is possible to add the following axiom about the Opera class.

Example 2_3-12 (D,F) 

<owlx:SubClassOf>

  <owlx:sub>

    <owlx:Class owlx:name="Opera" />

  </owlx:sub>

  <owlx:super>

    <owlx:ObjectRestriction owlx:property="#hasLibrettist">  

      <owlx:minCardinality owlx:value="1" /> 

    </owlx:ObjectRestriction> 

  </owlx:super>

</owlx:SubClassOf>

This class axiom contains a property restriction. The example states that Opera is a subclass of an anonymous OWL class that has as its class extension the set of all individuals for which the property hasLibrettist has at least one value. Thus, operas should have at least one librettist.

element EquivalentClasses 

<EquivalentClasses>

  Content(L): ( Class[ID], Class[ID]+ )

  Content(D,F): ( description, description+ )

</EquivalentClasses>

	Parents: 
	Ontology

	Note: 
	This element asserts that two or more classes have the same class extension (i.e., class extensions contain exactly the same set of individuals).

	See also: 
	owl:equivalentClass in [OWL Reference]


In its simplest form, an EquivalentClass axiom states the equivalence (in terms of their class extension) of two named classes. For example:

Example 2_3-13 (L,D,F) 

<owlx:EquivalentClasses>

  <owlx:Class owlx:name="US_President" />

  <owlx:Class owlx:name="PrincipalResidentOfWhiteHouse" /> 

</owlx:EquivalentClasses>

element DisjointClasses(D,F) 

<DisjointClasses>

  Content: ( description, description+ )

</DisjointClasses>

	Parents: 
	Ontology

	Note: 
	This element asserts that the class extensions of the two or more class descriptions involved have no individuals in common.

	See also: 
	owl:disjointWith in [OWL Reference]


Declaring two classes to be disjoint is a partial definition: it imposes a necessary but not sufficient condition on the class. A popular example of class disjointness is given below:

Example 2_3-14 (D,F) 

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Man" />

  <owlx:Class owlx:name="#Woman" />

</owlx:DisjointClasses>

The following example shows a common use of class disjointness in subclass hierarchies. The next example indicates that MusicDrama is either an opera, an Operetta, or a Musical (i.e., the subclass partitioning is complete).

Example 2_3-15 (D,F) 

<owlx:Class owlx:name="MusicDrama" owlx:complete="true">

  <owlx:UnionOf>

    <owlx:Class owlx:name="#Opera" />

    <owlx:Class owlx:name="#Operetta" />

    <owlx:Class owlx:name="#Musical" />

  </owlx:UnionOf>

</owlx:Class>

In the examples below, individuals belonging to one subclass such as Opera cannot belong to another subclass such as Musical (disjoint or non-overlapping subclasses).

Example 2_3-16 (D,F) 

<owlx:Class owlx:name="#Opera" owlx:complete="false">

  <owlx:Class owlx:name="#MusicDrama" /> 

</owlx:Class>

<owlx:Class owlx:name="#Operetta" owlx:complete="false">

  <owlx:Class owlx:name="#MusicDrama" /> 

</owlx:Class>

<owlx:Class owlx:name="#Musical" owlx:complete="false">

  <owlx:Class owlx:name="#MusicDrama" /> 

</owlx:Class>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Opera" />

  <owlx:Class owlx:name="#Operetta" />

  <owlx:Class owlx:name="#Musical" />

</owlx:DisjointClasses>

In the above examples, DisjointWith elements were used together with UnionOf, in order to define a set of mutually disjoint and complete subclasses of a superclass (see also owl:disjointWith in [OWL Reference]).

2.4 Properties

OWL distinguishes between two types of properties: DatatypeProperty and ObjectProperty.

element DatatypeProperty 

<DatatypeProperty

  name = xsd:anyURI {required}  

  functional = xsd:boolean 

  inverseFunctional(L,D) = xsd:boolean {fixed as 'false'}

  inverseFunctional(F) = xsd:boolean 

  deprecated = xsd:boolean 

>

  Content: ((superProperty | domain | range)*)

</DatatypeProperty>

	Attribute: 
	name - a reference to a name of this property
functional - asserts that this property can only have one (unique) value for each instance, if true
inverseFunctional - asserts this property has a range value that uniquely determines a domain value
deprecated - this property is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains a value range of data values, and thus link individuals to data values.

	See also: 
	owl:DatatypeProperty owl:FunctionalProperty, owl:InverseFunctionalProperty, and owl:DeprecatedProperty in [OWL Reference] 


Example 2_4-1 (L,D,F) 

<owlx:DatatypeProperty owlx:name="age">

  <owlx:domain owlx:class="Person" />

  <owlx:range owlx:datatype="&xsd;integer" />

</owlx:DatatypeProperty> 

See also the other examples of datatype property: timeStamp in 2.6 and tennisGameScore in 2.6.2.

element ObjectProperty 

<ObjectProperty

  name = xsd:anyURI {required}  

  inverseOf = xsd:anyURI 

  transitive = xsd:boolean 

  symmetric = xsd:boolean 

  functional = xsd:boolean 

  inverseFunctional(L) = xsd:boolean {fixed as 'false'}

  inverseFunctional(D,F) = xsd:boolean 

  deprecated = xsd:boolean 

>

  Content: ((superProperty | domain | range)*)

</ObjectProperty>

	Attribute: 
	name - a reference to a name of this property
inverseOf - a reference to a name of an inverse relation
transitive - asserts that this property is a transitive relation, if true
symmetric - asserts that this property is a symmetric relation, if true
functional - asserts that this property can only have one (unique) value for each instance, if true
inverseFunctional - asserts this property has a range value that uniquely determines a domain value
deprecated - this property is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains a value range of class individuals, and thus link individuals to individuals ("individual-valued property" would probably have been a bit better term).

	See also: 
	owl:ObjectProperty, owl:inverseOf, owl:TransitiveProperty, owl:SymmetricProperty, owl:FunctionalProperty, owl:InverseFunctionalProperty, and owl:DeprecatedProperty in [OWL Reference] 


A property axiom defines characteristics of a properties. In its simplest form, a property axiom just defines the existence of a property. For example:

Example 2_4-2 (L,D,F) 

<owlx:ObjectProperty owlx:name="hasParent" /> 

This defines a property with the restriction that the range values should be individuals (i.e., ObjectProperty).

element superProperty 

<superProperty

  name = xsd:anyURI {required}  

>

  Content: (##empty)

</superProperty>

	Attribute: 
	name - a reference to a super property name

	Parents: 
	DatatypeProperty, ObjectProperty

	Note: 
	This element can be used for both datatype properties and object properties.


The next example states that all instances (pairs) contained in the property extension of the property hasMother are also members of the property extension of the property hasParent.

Example 2_4-3 (L,D,F) 

<owlx:ObjectProperty owlx:name="hasMother">

  <owlx:superProperty owlx:name="#hasParent" />

</owlx:ObjectProperty>

element domain 

<domain

  class = xsd:anyURI 

>

  Content(L): ( Class[ID]* )

  Content(D,F): ( description* )

</domain>

	Attribute: 
	class - a reference to a class name

	Parents: 
	DatatypeProperty, ObjectProperty

	Note: 
	This element asserts that the domain values of this property must belong to the class extension of the class description.

	See also: 
	rdfs:domain in [OWL Reference]


For example, it is possible to state that the domain of the property hasBankAccount can be either a Person or a Corporation in the following manner:

Example 2_4-4 (D,F) 

<owlx:ObjectProperty owlx:name="hasBankAccount">

  <owlx:domain>

    <owlx:UnionOf>

      <owlx:Class owlx:name="#Person" />

      <owlx:Class owlx:name="#Corporation" />

    </owlx:UnionOf>

  </owlx:domain>

</owlx:ObjectProperty>

element DatatypeProperty/range 

<range

  datatype = xsd:anyURI 

>

  Content(D,F): ( OneOf[data]? )

</range>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DatatypeProperty

	Note: 
	This element asserts that the range values of this property must belong to data values in the specified data range.

	See also: 
	rdfs:range in [OWL Reference]


element ObjectProperty/range 

<range

  class = xsd:anyURI 

>

  Content(L): ( Class[ID]* )

  Content(D,F): ( description* )

</range>

	Attribute: 
	class - a reference to a class name

	Parents: 
	ObjectProperty

	Note: 
	This element asserts that the range values of this property must belong to the class extension of the class description in the specified data range.

	See also: 
	rdfs:range in [OWL Reference]


element SubPropertyOf 

<SubPropertyOf

  sub = xsd:anyURI {required}  

>

  Content: ( DatatypeProperty[ID] | ObjectProperty[ID] )

</SubPropertyOf>

	Attribute: 
	sub - a reference to a subproperty

	Parents: 
	Ontology

	Note: 
	This element defines that a property specified as a value of sub attribute, is a subproperty of another property specified as content.

	See also: 
	owl:subPropertyOf in [OWL Reference]


element EquivalentProperties 

<EquivalentProperties>

  Content: ( (DatatypeProperty[ID], DatatypeProperty[ID]+ ) |

             (ObjectProperty[ID], ObjectProperty[ID]+) ) 

</EquivalentProperties>

	Parents: 
	Ontology

	Note: 
	This element asserts that two or more properties have the same property extension.

	See also: 
	owl:equivalentProperty in [OWL Reference]


element DatatypeProperty[ID] 

<DatatypeProperty

  name = xsd:anyURI {required} 

>

  Content: (##empty)

</DatatypeProperty>

	Attribute: 
	name - a reference to a datatype property

	Parents: 
	SubPropertyOf, EquivalentProperties

	Note: 
	This element is used for solely referring to a datatype property, and does not actually define any property, unlike DatatypeProperty construct. 


element ObjectProperty[ID] 

<ObjectProperty

  name = xsd:anyURI {required} 

>

  Content: (##empty)

</ObjectProperty>

	Attribute: 
	name - a reference to an object property

	Parents: 
	SubPropertyOf, EquivalentProperties

	Note: 
	This element is used for solely referring to an object property, and does not actually define any property, unlike ObjectProperty construct. 


2.5 Individuals

2.5.1 Individual axioms

Individual axioms (also called "facts") are statements about individuals, indicating class membership and statements about relevant properties.

element Individual[axiom] 

<Individual

  name = xsd:anyURI
>

  Content: (Annotation*, (type | DataPropertyValue | ObjectPropertyValue)* ) 

</Individual>

	Attribute: 
	name - a reference to a name of this individual

	Parents: 
	Ontology

	Note: 
	This element indicates class membership and statements about relevant properties.

	See also: 
	owl:Thing in [OWL Reference]


As an example, consider the following set of statements about an instance of the class Opera (see also 6.1 in [OWL Reference]):

Example 2_5-1 (L,D,F) 

<owlx:Individual owlx:name="Tosca">

  <owlx:type owlx:name="Opera" /> 

  <owlx:ObjectPropertyValue owlx:property="hasComposer"> 

    <owlx:Individual owlx:name="#Giacomo_Puccini" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="hasLibrettist"> 

    <owlx:Individual owlx:name="#Victorien_Sardou" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="hasLibrettist"> 

    <owlx:Individual owlx:name="#Luigi_Illica" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:DataPropertyValue owlx:property="premiereDate">

    <owlx:DataValue owlx:datatype="&xsd;date">1900-01-14</owlx:DataValue> 

  </owlx:DataPropertyValue>

  <owlx:ObjectPropertyValue owlx:property="premierePlace"> 

    <owlx:Individual owlx:name="#Roma" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:DataPropertyValue owlx:property="numberOfActs">

    <owlx:DataValue owlx:datatype="&xsd;positiveInteger">3</owlx:DataValue>

  </owlx:DataPropertyValue>

</owlx:Individual>

element type 

<type

  name = xsd:anyURI 

>

  Content: ( description* ) 

</type>

	Attribute: 
	name - a reference to this type

	Parents: 
	Individual[axiom]

	Note: 
	This element specifies type information of a parent individual.


element DataPropertyValue 

<DataPropertyValue

  property = xsd:anyURI {required} 

>

  Content: ( DataValue* ) 

</DataPropertyValue>

	Attribute: 
	property - a reference to a data valued property

	Parents: 
	Individual[axiom]

	Note: 
	This element specifies a data property value to be associated with a parent individual.


element ObjectPropertyValue 

<ObjectPropertyValue

  property = xsd:anyURI {required} 

>

  Content: ( Individual[axiom]* ) 

</ObjectPropertyValue>

	Attribute: 
	property - a reference to an individual valued property

	Parents: 
	Individual[axiom]

	Note: 
	This element specifies an individual property value to be associated with a parent individual.


Individual axioms need not necessarily be about named individuals: they can also refer to anonymous individuals. As an example, consider the example below. The example defines some facts about an anonymous instance of the class Measurement, a quantitative observation for which facts such as the observed subject, the observed phenomenon, the observed value, and the observation time are listed (see also 6.1 in [OWL Reference]):

Example 2_5-2 (L,D,F) 

<owlx:Individual>

  <owlx:type owlx:name="Measurement" /> 

  <owlx:ObjectPropertyValue owlx:property="observedSubject"> 

    <owlx:Individual owlx:name="#JaneDoe" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="observedPhenomenon"> 

    <owlx:Individual owlx:name="#Weight" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="observedValue"> 

    <owlx:Individual> 

      <owlx:type owlx:name="Quantity" /> 

      <owlx:DataPropertyValue owlx:property="quantityValue">

        <owlx:DataValue 

          owlx:datatype="&xsd;float">59.5</owlx:DataValue>

      </owlx:DataPropertyValue>

      <owlx:ObjectPropertyValue owlx:property="quantityUnit"> 

        <owlx:Individual owlx:name="#Kilogram" /> 

      </owlx:ObjectPropertyValue> 

    </owlx:Individual>

  </owlx:ObjectPropertyValue> 

  <owlx:DataPropertyValue owlx:property="timeStamp">

    <owlx:DataValue 

      owlx:datatype="&xsd;dateTime">2003-01-24T09:00:08+01:00</owlx:DataValue>

  </owlx:DataPropertyValue>

</owlx:Individual>

2.5.2 Individual identity

Many languages have a so-called "unique names" assumption: different names refer to different things in the world. On the web, such an assumption is not possible. For example, the same person could be referred to in many different ways (i.e. with different URI references). For this reason OWL does not make this assumption. Unless an explicit statement is being made that two URI references refer to the same or to different individuals, OWL tools should in principle assume either situation is possible.

Two elements SameIndividual and DifferentIndividuals are provided for making statements about the identity of individuals.

element SameIndividual 

<SameIndividual>

  Content: ( Individual[ID]* ) 

</SameIndividual>

	Parents: 
	Ontology

	Note: 
	This element indicates that two or more URI references actually refer to the same thing: the individuals have the same "identity".

	See also: 
	owl:sameAs and owl:sameIndividualAs in [OWL Reference]


element Individual[ID] 

<Individual

  name = xsd:anyURI {required} 

  type = xsd:anyURI 

>

  Content: (##empty)

</Individual>

	Attribute: 
	name - a reference to an individual
type - a reference to a type of an individual

	Parents: 
	SameIndividual, DifferentIndividuals, EnumeratedClass(D,F), OneOf[object](D,F)

	Note: 
	This element is used for solely referring to an individual ID, and does not actually define any individual, unlike an individual axiom. 


For example, we could state that the following two URI references actually refer to the same person (see also 6.2 in [OWL Reference]):

Example 2_5-3 (L,D,F) 

<owlx:SameIndividual>

  <owlx:Individual owlx:name="#William_Jefferson_Clinton" owlx:type="Human" />

  <owlx:Individual owlx:name="#BillClinton" /> 

</owlx:SameIndividual>

In OWL Full, where class can be treated as instances of (meta)classes, we can use the SameIndividual element to define class equality, thus indicating that two concepts have the same intensional meaning. An example (see also 6.2 in [OWL Reference]):

Example 2_5-4 (L,D,F) 

<owlx:Individual owlx:name="FootballTeam">

  <owlx:type owlx:name="&owlx;Class" /> 

</owlx:Individual>

<owlx:SameIndividual>

  <owlx:Individual owlx:name="FootballTeam" />

  <owlx:Individual owlx:name="http://sports.org/US#SoccerTeam" /> 

</owlx:SameIndividual>

Note that the first Individual element in the above example is an individual axiom, while the other Individual elements contained in SameIndividual are individual IDs.

element DifferentIndividuals 

<DifferentIndividuals>

  Content: ( Individual[ID]* ) 

</DifferentIndividuals>

	Parents: 
	Ontology

	Note: 
	This element indicates that two or more URI references refer to different individuals.

	See also: 
	owl:differntFrom and owl:AllDifferent in [OWL Reference]


The following example states that there are three operas, which are all different individuals (see also 6.2 in [OWL Reference]).

Example 2_5-5 (L,D,F) 

<owlx:Individual owlx:name="Don_Giovanni">

  <owlx:type owlx:name="Opera" /> 

</owlx:Individual>

<owlx:Individual owlx:name="Nozze_di_Figaro">

  <owlx:type owlx:name="Opera" /> 

</owlx:Individual>

<owlx:Individual owlx:name="Cosi_fan_tutte">

  <owlx:type owlx:name="Opera" /> 

</owlx:Individual>

<owlx:DifferentIndividuals>

  <owlx:Individual owlx:name="#Don_Giovanni" />

  <owlx:Individual owlx:name="#Nozze_di_Figaro" />

  <owlx:Individual owlx:name="#Cosi_fan_tutte" /> 

</owlx:DifferentIndividuals>

2.6 Datatypes

OWL uses the facilities of XML Schema Datatypes [XMLSchema-2], and the following built-in XML Schema datatypes can be used.

	xsd:string 
	xsd:boolean 
	xsd:decimal 

	xsd:float 
	xsd:double 
	xsd:dateTime 

	xsd:time 
	xsd:date 
	xsd:gYearMonth 

	xsd:gYear 
	xsd:gMonthDay 
	xsd:gDay 

	xsd:gMonth 
	xsd:hexBinary 
	xsd:base64Binary 

	xsd:anyURI 
	xsd:normalizedString 
	xsd:token 

	xsd:language 
	xsd:NMTOKEN 
	xsd:Name 

	xsd:NCName 
	xsd:integer 
	xsd:nonPositiveInteger 

	xsd:negativeInteger 
	xsd:long 
	xsd:int 

	xsd:short 
	xsd:byte 
	xsd:nonNegativeInteger 

	xsd:unsignedLong 
	xsd:unsignedInt 
	xsd:unsignedShort 

	xsd:unsignedByte 
	xsd:positiveInteger 
	


The specific considerations with the other built-in XML Schema datatypes are explained in the Abstract Syntax document [OWL Semantics]. 

A datatype can be specified as a value of datatype attribute, which is decleared in allValuesFrom and someValuesFrom elements (for DataRestriction) as well as range element (for DatatypeProperty). A value of the datatype attribute should be a canonical URI reference to an XML Schema datatype: "http://www.w3.org/2001/XMLSchema#name", where name is a local name of a built-in XML Schema datatype. For example (see also 7.1 in [OWL Reference]):

Example 2_6-1 (L,D,F) 

<owlx:DatatypeProperty owlx:name="#timeStamp">

  <owlx:domain owlx:class="#Measurement" />

  <owlx:range owlx:datatype="http://www.w3.org/2001/XMLSchema#dateTime" />

</owlx:DatatypeProperty>

Note here that XML entities can be used as abbreviations. For example, an XML entity xsd is defined in the DOCTYPE declaration:

   <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >

Then, the above owlx:datatype attribute of owlx:range element may be specifid in the following manner.

   <owlx:range owlx:datatype="&xsd;dateTime" />

2.6.1 Data value

Data values can be either plain (no datatype) or typed. In DataValue element, typed value may be specified by using datatype attribute.

element DataValue 

<DataValue

  datatype = xsd:anyURI 

>

  Content: (#CDATA)

</DataValue>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DataPropertyValue, OneOf[data](D,F)


For example, a type of time stamp property value can be specified with the dateTime datatype defined as an XML Schema datatype, by using the datatype attribute (see also 7.1 in [OWL Reference]).

Example 2_6-2 (L,D,F) 

<owlx:Individual>

  <owlx:type owlx:name="Measurement" /> 

  <owlx:DataPropertyValue owlx:property="timeStamp">

    <owlx:DataValue 

      owlx:datatype="&xsd;dateTime">2003-01-24T09:00:08+01:00</owlx:DataValue>

  </owlx:DataPropertyValue>

</owlx:Individual>

2.6.2 Enumeration of data values

A range of data values can be defined as an enumerated datatype.

element OneOf [data](D,F) 

<OneOf>

  Content: ( DataValue* ) 

</OneOf>

	Parents: 
	DataRestriction/allValuesFrom(D,F), DataRestriction/someValuesFrom(D,F), DatatypeProperty/range(D,F)

	Note: 
	This element defines an enumeration of data values. On the other hand, enumeration of individuals is done by OneOf[obj].

	See also: 
	Enumerated datatype in [OWL Reference]


For example, the range of tennisGameScore property to be the list of integer values {0, 15, 30, 40} can be specifies as below (see also 7.2 in [OWL Reference]):

Example 2_6-3 (D,F) 

<owlx:DatatypeProperty owlx:name="tennisGameScore">

  <owlx:range>

    <owlx:OneOf>                               

      <owlx:DataValue owlx:datatype="&xsd;integer">0</owlx:DataValue>

      <owlx:DataValue owlx:datatype="&xsd;integer">15</owlx:DataValue>

      <owlx:DataValue owlx:datatype="&xsd;integer">30</owlx:DataValue>

      <owlx:DataValue owlx:datatype="&xsd;integer">40</owlx:DataValue>

    </owlx:OneOf>

  </owlx:range>

</owlx:DatatypeProperty>
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	The Root Element

	Ontology /
	PriorVersion
	2.2 
	Header Elements

	DatatypeProperty /
	range
	2.4 
	Properties

	ObjectProperty /
	range
	2.4 
	Properties

	Ontology /
	SameIndividual
	2.5.2 
	Individual identity

	DataRestriction /
	someValuesFrom
	2.3.2 
	Property restrictions

	ObjectRestriction /
	someValuesFrom
	2.3.2 
	Property restrictions

	SubClassOf /
	sub(D,F)
	2.3.5 
	Class relationships

	Ontology /
	SubClassOf(D,F)
	2.3.5 
	Class relationships

	Ontology /
	SubPropertyOf
	2.4 
	Properties

	SubClassOf /
	super(D,F)
	2.3.5 
	Class relationships

	
	superProperty
	2.4 
	Properties

	Individual /
	type
	2.5.1 
	Individual axioms

	description /
	UnionOf(D,F)
	2.3.4 
	Boolean Combination

	Ontology /
	VersionInfo
	2.2 
	Header Elements


3.2 Cross Reference

The table below shows the term correspondence between RDF/XML and the XML presentation syntax. In the column of presentation syntax, the terms begin with '@' indicate attributes belong to an element concatenated before the attribute with a '/' delimiter.

Note: Appendix A of the OWL Reference [OWL Reference] provides a systematic set of links for each language construct in the Reference document and corresponding sections in the Guide [OWL Guide] as well as the Semantics [OWL Semantics] documents.

	RDF/XML
in [OWL Reference] 
	XML Presentation Syntax
(this document)

	owl:AllDifferent
	DifferentIndividuals

	owl:allValuesFrom
	DataRestriction / allValuesFrom 
ObjectRestriction / allValuesFrom

	owl:backwardCompatibleWith
	BackwardCompatibleWith

	owl:cardinality
	cardinality / @value

	owl:Class
	Class[axiom]

	rdfs:comment
	Documentation

	owl:complementOf
	ComplementOf

	rdfs:Datatype
	DataRestriction / allValuesFrom / @datatype 
DataRestriction / someValuesFrom / @datatype 
DatatypeProperty/ range / @datatype 
DataValue / @datatype 

	owl:DatatypeProperty
	DatatypeProperty

	owl:DeprecatedClass
	Class[axiom] / @deprecated
EnumeratedClass / @deprecated

	owl:DeprecatedProperty
	DatatypeProperty / @deprecated
ObjectProperty / @deprecated

	owl:differentFrom
	DifferentIndividuals

	owl:disjointWith
	DisjointClasses

	owl:distinctMembers
	

	rdfs:domain
	domain

	owl:equivalentClass
	EquivalentClasses

	owl:equivalentProperty
	EquivalentProperties

	owl:FunctionalProperty
	DatatypeProperty / @functional
ObjectProperty / @functional

	owl:hasValue
	DataRestriction / hasValue 
ObjectRestriction / hasValue

	owl:imports
	Imports

	owl:incompatibleWith
	IncompatibleWith

	owl:intersectionOf
	IntersectionOf

	owl:InverseFunctionalProperty
	DatatypeProperty / @inverseFunctional
ObjectProperty / @inverseFunctional

	owl:inverseOf
	ObjectProperty / @inverseOf

	rdfs:label
	Label

	rdfs:Literal
	DataValue

	owl:maxCardinality
	maxCardinality

	owl:minCardinality
	minCardinality

	owl:Nothing
	

	owl:ObjectProperty
	ObjectProperty

	owl:oneOf
	EnumeratedClass
OneOf [object]
OneOf [data]

	owl:onProperty
	DataRestriction / @property 
ObjectRestriction / @property 

	owl:Ontology
	

	owl:priorVersion
	PriorVersion

	rdfs:range
	DatatypeProperty / range
ObjectProperty / range

	rdf:RDF
	Ontology

	owl:Restriction
	DataRestriction 
ObjectRestriction

	owl:sameAs
	SameIndividual

	owl:sameIndividualAs
	SameIndividual

	owl:someValuesFrom
	DataRestriction / someValuesFrom 
ObjectRestriction / someValuesFrom 

	rdfs:subClassOf
	SubClassOf

	rdfs:subPropertyOf
	SubPropertyOf

	owl:SymmetricProperty
	ObjectProperty / @symmetric 

	owl:Thing
	Individual[axiom]

	owl:TransitiveProperty
	ObjectProperty / @transitive 

	rdf:type
	type

	owl:unionOf
	UnionOf

	owl:versionInfo
	VersionInfo
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Appendix A. XML Schemas

An archive (schema.zip) that includes all the Schema drivers and modules is available.
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Appendix A.1 Introduction

A.1.1 Modularization of XML Schema

This appendix provides a set of XML Schema modules for the XML presentation syntax. The design goal of this modularization is to set up a core module common to all the OWL sublanguages and define additional modules to be customized for different sublanguages. Note that the modularization here is done for the adaptation to the three sublanguages, and is not designed for the arbitrary customization of OWL.

The top-level Schema document, which collects required modules together, is called a Schema driver. A driver document only includes other modules, and does not contain any markup declarations in itself. Modularization through drivers and modules is being done for the reformulation of the XHTML specification in XML Schema [XHTML m12n].

A.1.2 How to Use an XML Schema

XML Schemas do not have to be specified in an OWL document instance itself, but it may be specified in an instance by adding schemaLocation attribute (in the XML Schema instance namespace) to the root element. For example, if an author uses the XML Schema for OWL Lite, the start tag of the Ontology element may designate the location of the XML Schema as shown below:

<owlx:Ontology 

  xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

  xsi:schemaLocation="http://www.w3.org/2003/05/owl-xml

                      http://example.org/owl1-lite.xsd" >

A value of the xsi:schemaLocation attribute is a pair (or pairs) of URI references consisting of a namespace name and a location of an XML Schema. Note that a pair of URI references is only a hint for XML Schema processors, which may use alternative XML Schemas indicated by other names. For the further details of schema document access, see "4.3.2 How schema definitions are located on the Web" of the XML Schema Part 1 [XMLSchema-1]
Appendix A.2 Schema Drivers

Table of module inclusion is given below for each XML Schema driver.

	
	Schema Drivers 

	
	A.2.1
OWL Lite
owl1-lite.xsd
	A.2.2
OWL DL
owl1-dl.xsd
	A.2.3
OWL Full
owl1-full.xsd

	Schema
Modules
	A.3.1
	owl1-lite-core.xsd 
	x
	x
	x

	
	A.3.2
	owl1-lite-classElementGroup.xsd 
	x
	
	

	
	
	owl1-dl-classElementGroup.xsd 
	
	x
	x

	
	A.3.3
	owl1-lite-descriptionGroup.xsd 
	x
	
	

	
	
	owl1-dl-descriptionGroup.xsd 
	
	x
	x

	
	A.3.4
	owl1-lite-restrictionGroup.xsd 
	x
	
	

	
	
	owl1-dl-restrictionGroup.xsd 
	
	x
	x

	
	A.3.5
	owl1-lite-domainRangeGroup.xsd 
	x
	
	

	
	
	owl1-dl-domainRangeGroup.xsd 
	
	x
	x

	
	A.3.6
	owl1-lite-dataPropInverseFuncAttr.xsd 
	x
	x
	

	
	
	owl1-full-dataPropInverseFuncAttr.xsd 
	
	
	x

	
	A.3.7
	owl1-lite-objectPropInverseFuncAttr.xsd 
	x
	
	

	
	
	owl1-dl-objectPropInverseFuncAttr.xsd 
	
	x
	x


A.2.1 OWL Lite Schema Driver

owl1-lite.xsd

<!--

"owl1-lite.xsd"

XML Schema Driver for the XML Presentation Syntax of OWL Lite 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/03/20 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      XML Schema driver for OWL Lite. 

      The root element of OWL documents for the XML 

      presentation syntax must be the Ontology element. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:include schemaLocation="module/owl1-lite-core.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-classElementGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-descriptionGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-restrictionGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-domainRangeGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-dataPropInverseFuncAttr.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-objectPropInverseFuncAttr.xsd" /> 

</xsd:schema>

A.2.2 OWL DL Schema Driver

owl1-dl.xsd

<!--

"owl1-dl.xsd"

XML Schema Driver for the XML Presentation Syntax of OWL DL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/03/20 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      XML Schema driver for OWL DL

      The root element of OWL documents for the XML 

      presentation syntax must be the Ontology element. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:include schemaLocation="module/owl1-lite-core.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-classElementGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-descriptionGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-restrictionGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-domainRangeGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-lite-dataPropInverseFuncAttr.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-objectPropInverseFuncAttr.xsd" /> 

</xsd:schema>

A.2.3 OWL Full Schema Driver

owl1-full.xsd

<!--

"owl1-full.xsd"

XML Schema Driver for the XML Presentation Syntax of OWL Full 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/03/20 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml" 

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      XML Schema driver for OWL Full

      The root element of OWL documents for the XML 

      presentation syntax must be the Ontology element. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:include schemaLocation="module/owl1-lite-core.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-classElementGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-descriptionGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-restrictionGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-domainRangeGroup.xsd" /> 

  <xsd:include schemaLocation="module/owl1-full-dataPropInverseFuncAttr.xsd" /> 

  <xsd:include schemaLocation="module/owl1-dl-objectPropInverseFuncAttr.xsd" /> 

</xsd:schema>

Appendix A.3 Schema Modules

A.3.1 Common Core Module

This module specifies a core module (owl1-lite-core.xsd) common to all the XML Schemas for OWL sublanguages, and is included into every Schema driver. This core module requires additional modules as specified in each Schema driver.

module/owl1-lite-core.xsd

<!--

"owl1-lite-core.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/03/25

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified"> 

<xsd:annotation>

  <xsd:documentation>

    This module specifies a core part of the XML Schemas  

    common to all the OWL sublanguages, and is included 

    in every Schema driver. 

  </xsd:documentation>

</xsd:annotation>

<xsd:import namespace="http://www.w3.org/XML/1998/namespace" 

            schemaLocation="xml.xsd">

  <!-- "http://www.w3.org/2001/xml.xsd" -->

  <xsd:annotation>

    <xsd:documentation>

      Get access to the xml: attribute groups for xml:lang

      as declared on 'Label' and 'Documentation' below 

    </xsd:documentation>

  </xsd:annotation>

</xsd:import>

<xsd:element name="Ontology"> 

  <xsd:annotation>

    <xsd:documentation>

      This is the root element of OWL documents 

      in the XML presentation syntax. 

    </xsd:documentation>

    <xsd:documentation>

      'owlx:classElements' group is included from either 

         + owl1-lite-classElementGroup.xsd [Lite] or 

         + owl1-dl-classElementGroup.xsd [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType> 

    <xsd:sequence>

      <xsd:sequence minOccurs="0" maxOccurs="unbounded">

        <xsd:choice>

          <!-- Header elements --> 

          <xsd:element name="VersionInfo" type="xsd:string" />

          <xsd:element name="PriorVersion" 

                       type="owlx:ontologyAttrType" /> 

          <xsd:element name="BackwardCompatibleWith" 

                       type="owlx:ontologyAttrType" /> 

          <xsd:element name="IncompatibleWith" 

                       type="owlx:ontologyAttrType" /> 

          <xsd:element name="Imports" type="owlx:ontologyAttrType" /> 

          <xsd:element ref="owlx:Annotation" />

          <!-- Class elements --> 

          <xsd:element ref="owlx:Class" />

          <xsd:group   ref="owlx:classElements" />

          <!-- Property elements --> 

          <xsd:element ref="owlx:DatatypeProperty" />

          <xsd:element ref="owlx:ObjectProperty" />

          <xsd:element ref="owlx:SubPropertyOf" />

          <xsd:element ref="owlx:EquivalentProperties" /> 

          <!-- Instances --> 

          <xsd:element ref="owlx:Individual" />

          <xsd:element ref="owlx:SameIndividual" />

          <xsd:element ref="owlx:DifferentIndividuals" />

        </xsd:choice>

      </xsd:sequence>

    </xsd:sequence>

    <xsd:attribute name="name" type="owlx:OntologyName" />

  </xsd:complexType>

  <xsd:unique name="classNameUniqueness"> 

    <xsd:annotation>

      <xsd:documentation>

        This constraint ensures that every class name is unique 

        in a single OWL document. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:selector xpath="owlx:Class" /> 

    <xsd:field xpath="@owlx:name" /> 

  </xsd:unique>

</xsd:element> 

<xsd:element name="Annotation">

  <xsd:annotation>

    <xsd:documentation>

      Annotations allow arbitrary uninterpreted 

      information to be added to ontologies. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType> 

    <xsd:sequence minOccurs="0" maxOccurs="unbounded">

      <xsd:choice>

        <xsd:element ref="owlx:Label" /> 

        <xsd:element ref="owlx:Documentation" /> 

        <xsd:any namespace="##other" processContents="lax" />

      </xsd:choice>

    </xsd:sequence> 

  </xsd:complexType>

</xsd:element>

<xsd:element name="Label"> 

  <xsd:complexType mixed="true"> 

    <xsd:attribute ref="xml:lang" />

  </xsd:complexType>

</xsd:element>

<xsd:element name="Documentation">

  <xsd:complexType mixed="true"> 

    <xsd:attribute ref="xml:lang" />

  </xsd:complexType>

</xsd:element>

<xsd:complexType name="annotated">

  <xsd:annotation>

    <xsd:documentation>

      This complex type is extended by all the elements 

      that may have annotation.  Annotated type is used by: 

        + Ontology/Individual [Lite/DL/Full]

        + Ontology/Class [Lite/DL/Full]

        + Ontology/DatatypeProperty [Lite/DL/Full]

        + Ontology/ObjectProperty [Lite/DL/Full]

        + classElements/EnumerationType(EnumeratedClass) [DL/Full] 

      Note that 'Ontology' is not extended from 'annotated' 

      complexType, but embeds 'Annotation' element.  

    </xsd:documentation>

  </xsd:annotation>

  <xsd:sequence minOccurs="0" maxOccurs="1"> 

    <xsd:element ref="owlx:Annotation" /> 

  </xsd:sequence>

</xsd:complexType>

<xsd:element name="Class">

  <xsd:annotation>

    <xsd:documentation>

      'Class' contains a non-empty sequence of descriptions.  

      Attributes provide a class name and the modality. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:complexContent>

      <xsd:extension base="owlx:annotated"> 

        <xsd:sequence minOccurs="0" maxOccurs="unbounded">

          <xsd:group ref="owlx:description" />

        </xsd:sequence>

        <xsd:attribute name="name" type="owlx:ClassName" use="required" />

        <xsd:attribute name="complete" type="xsd:boolean" use="required" /> 

        <xsd:attribute name="deprecated" type="xsd:boolean" /> 

      </xsd:extension> 

    </xsd:complexContent>

  </xsd:complexType>

</xsd:element>

<xsd:annotation>

  <xsd:documentation>

    Property elements (DatatypeProperty, ObjectProperty) contain 

    superProperty, domain, and range element along with 

    characteristics of the property. 

  </xsd:documentation>

</xsd:annotation>

<xsd:element name="DatatypeProperty"> 

  <xsd:annotation>

    <xsd:documentation>

      'owlx:dataPropDomainRange' group is included from either 

         + owl1-lite-dataDomainRangeGroup.xsd [Lite] or 

         + owl1-dl-dataDomainRangeGroup.xsd [DL/Full] 

    </xsd:documentation>

    <xsd:documentation>

      'owlx:dataPropInverseFuncAttr' attribute group is 

      included from either 

         + owl1-lite-dataPropInverseFuncAttr.xsd [Lite/DL] or 

         + owl1-full-dataPropInverseFuncAttr.xsd [Full]

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:complexContent>

      <xsd:extension base="owlx:annotated"> 

        <xsd:sequence minOccurs="0" maxOccurs="unbounded">

          <xsd:choice>

            <xsd:element name="superProperty">

              <xsd:complexType>

                <xsd:attribute name="name" type="owlx:DataPropertyName" 

                               use="required"/>

              </xsd:complexType>

            </xsd:element>

            <xsd:group ref="owlx:dataPropDomainRange" /> 

          </xsd:choice>

        </xsd:sequence>

        <xsd:attribute name="name" type="owlx:DataPropertyName" use="required" />

        <xsd:attribute name="functional" type="xsd:boolean" /> 

        <xsd:attributeGroup ref="owlx:dataPropInverseFuncAttr" /> 

        <xsd:attribute name="deprecated" type="xsd:boolean" /> 

      </xsd:extension> 

    </xsd:complexContent>

  </xsd:complexType>

</xsd:element> 

<xsd:element name="ObjectProperty">

  <xsd:annotation>

    <xsd:documentation>

      'owlx:objectPropDomainRange' group is included from either 

         + owl1-lite-domainRangeGroup.xsd [Lite] or 

         + owl1-dl-domainRangeGroup.xsd [DL/Full] 

    </xsd:documentation>

    <xsd:documentation>

      'owlx:objectPropInverseFuncAttr' attribute group is 

      included from either 

         + owl1-lite-objectPropInverseFuncAttr.xsd [Lite] or 

         + owl1-dl-objectPropInverseFuncAttr.xsd [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:complexContent>

      <xsd:extension base="owlx:annotated"> 

        <xsd:sequence minOccurs="0" maxOccurs="unbounded">

          <xsd:choice>

            <xsd:element name="superProperty">

              <xsd:complexType>

                <xsd:attribute name="name" type="owlx:IndividualPropertyName" 

                               use="required"/>

              </xsd:complexType>

            </xsd:element>

            <xsd:group ref="owlx:objectPropDomainRange" /> 

          </xsd:choice>

        </xsd:sequence>

        <xsd:attribute name="name" type="owlx:IndividualPropertyName" 

                       use="required" />

        <xsd:attribute name="inverseOf"  type="owlx:IndividualPropertyName" />

        <xsd:attribute name="transitive" type="xsd:boolean" />

        <xsd:attribute name="symmetric"  type="xsd:boolean" />

        <xsd:attribute name="functional" type="xsd:boolean" />

        <xsd:attributeGroup ref="owlx:objectPropInverseFuncAttr" /> 

        <xsd:attribute name="deprecated" type="xsd:boolean" /> 

      </xsd:extension> 

    </xsd:complexContent>

  </xsd:complexType>

</xsd:element>

<xsd:complexType name="DataRangeType">

  <xsd:annotation>

    <xsd:documentation>

      Datatypes and sets of values can show up in data property ranges.  

    </xsd:documentation>

    <xsd:documentation>

      Used by: 

        + dataRestriction/allValuesFrom [DL/Full] 

        + dataRestriction/someValuesFrom [DL/Full] 

        + dataPropDomainRange/range [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:sequence>

    <xsd:element name="OneOf" minOccurs="0" maxOccurs="1">

      <xsd:complexType>

        <xsd:sequence minOccurs="0" maxOccurs="unbounded">

          <xsd:element ref="owlx:DataValue" />

        </xsd:sequence>

      </xsd:complexType>

    </xsd:element>

  </xsd:sequence>

  <xsd:attribute name="datatype" type="owlx:DatatypeName" />

</xsd:complexType>

<xsd:element name="EquivalentProperties">

  <xsd:complexType>

    <xsd:annotation>

      <xsd:documentation>

        EquivalentProperties can take propertyIDs with the 

        same property type (i.e., either DatatypeProperty 

        or ObjectProperty). 

      </xsd:documentation>

      <xsd:documentation>

        Used by: Ontology [Lite/DL/Full] 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="DatatypeProperty" type="owlx:PropertyIDType" 

                   minOccurs="2" maxOccurs="unbounded" />

      <xsd:element name="ObjectProperty" type="owlx:PropertyIDType" 

                   minOccurs="2" maxOccurs="unbounded" />

    </xsd:choice>

  </xsd:complexType>

</xsd:element>

<xsd:element name="SubPropertyOf">

  <xsd:annotation>

    <xsd:documentation>

      A subproperty statement is just two propertyIDs, sub and 

      super, with the following restrictions (not expressed here)

      if sub is a data property then super must be a data property

      if sub is a simple property then super must be an individual 

      property. There are other restrictions having to do with 

      transitivity and cardinalites. 

    </xsd:documentation>

    <xsd:documentation>

      Used by: Ontology [Lite/DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:choice minOccurs="1" maxOccurs="1">

      <xsd:element name="DatatypeProperty" type="owlx:PropertyIDType" />

      <xsd:element name="ObjectProperty" type="owlx:PropertyIDType" />

    </xsd:choice>

    <xsd:attribute name="sub" type="owlx:PropertyName" use="required" />

  </xsd:complexType>

</xsd:element>

<xsd:annotation>

  <xsd:documentation>

    'owlx:description' group is declared and included from either 

      + owl1-lite-descriptionGroup.xsd [Lite] or 

      + owl1-dl-descriptionGroup.xsd [DL/Full] 

  </xsd:documentation>

  <xsd:documentation>

    'owlx:description' is used by: 

      + Ontology/Class [Lite/DL/Full] 

      + Ontology/Individual [Lite/DL/Full] 

      + DescriptionType [DL/Full] 

      + DescriptionsType [DL/Full] 

      + classElements/EnumeratedClass [DL/Full] 

      + classElements/DisjointClasses [DL/Full] 

  </xsd:documentation>

</xsd:annotation>

<xsd:complexType name="DescriptionType">  

  <xsd:annotation>

    <xsd:documentation>

      Used by: 

        + SubClassOf/sub [DL/Full]

        + SubClassOf/super [DL/Full]

        + description/ComplementOf [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group ref="owlx:description" />

</xsd:complexType>

<xsd:complexType name="DescriptionsType"> 

  <xsd:annotation>

    <xsd:documentation>

      Used by: 

        + DatatypeProperty/domain [DL/Full]

        + ObjectProperty/domain [DL/Full]

        + ObjectProperty/range [DL/Full]

        + description/UnionOf [DL/Full]

        + description/IntersectionOf [DL/Full]

        + objectRestrictionType/allValuesFrom [DL/Full]

        + objectRestrictionType/someValuesFrom [DL/Full]

    </xsd:documentation>

  </xsd:annotation>

  <xsd:sequence minOccurs="0" maxOccurs="unbounded">

    <xsd:group ref="owlx:description" />

  </xsd:sequence>

  <xsd:attribute name="class" type="owlx:ClassName" />

</xsd:complexType>

<xsd:annotation>

  <xsd:documentation>

    Both types of restrictions (DataRestriction and 

    ObjectRestriction) have the property name as an attribute, 

    an optional cardinality, zero or more ranges, zero or more 

    required restrictions, and zero or more value restrictions. 

    There is a side condition that restrictions on transitive 

    properties and their sub-properties cannot have cardinality 

    constraints. 

  </xsd:documentation>

</xsd:annotation>

<xsd:element name="DataRestriction">

  <xsd:annotation>

    <xsd:documentation>

      Used by 'description' [Lite/DL/Full] 

    </xsd:documentation>

    <xsd:documentation>

      Model group 'owlx:dataRestriction' is included from either: 

        + owl1-lite-restrictionGroup.xsd [Lite] or 

        + owl1-dl-restrictionGroup.xsd [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType> 

    <xsd:sequence> 

      <xsd:group ref="owlx:dataRestriction" /> 

    </xsd:sequence>

    <xsd:attribute name="property" type="owlx:DataPropertyName" 

                   use="required" />

  </xsd:complexType>

</xsd:element>

<xsd:element name="ObjectRestriction">

  <xsd:annotation>

    <xsd:documentation>

      Used by 'description' [Lite/DL/Full] 

    </xsd:documentation>

    <xsd:documentation>

      Model group 'owlx:objectRestriction' is included from either: 

        + owl1-lite-restrictionGroup.xsd [Lite] or 

        + owl1-dl-restrictionGroup.xsd [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType> 

    <xsd:sequence>  

      <xsd:group ref="owlx:objectRestriction" /> 

    </xsd:sequence>

    <xsd:attribute name="property" type="owlx:IndividualPropertyName" 

                   use="required" />

  </xsd:complexType>

</xsd:element>

<xsd:annotation>

  <xsd:documentation> 

    'minCardinality', 'maxCardinality' and 'cardinality' 

    elements are used by: 

      + dataRestriction [Lite/DL/Full]

      + ObjectRestriction [Lite/DL/Full] 

  </xsd:documentation>

</xsd:annotation>

<xsd:element name="minCardinality" type="owlx:cardinalityValueAttrType" />

<xsd:element name="maxCardinality" type="owlx:cardinalityValueAttrType" />

<xsd:element name="cardinality"    type="owlx:cardinalityValueAttrType" />

<xsd:complexType name="cardinalityValueAttrType">

  <xsd:annotation>

    <xsd:documentation>

      Used by:  

        maxCardinality [Lite/DL/Full] 

        minCardinality [Lite/DL/Full] 

        cardinality [Lite/DL/Full] 

    </xsd:documentation>

    <xsd:documentation>

      A simple type 'owlx:CardinalityRangeType' is included 

      from either: 

         + owl1-lite-restrictionGroup.xsd [Lite] or 

         + owl1-dl-restrictionGroup.xsd [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attribute name="value" type="owlx:CardinalityRangeType" 

                 use="required" />

</xsd:complexType>

<xsd:element name="Individual">

  <xsd:annotation>

    <xsd:documentation>

      Used by 'Ontology' [Lite/DL/Full] 

    </xsd:documentation>

    <xsd:documentation>

      Facts about individuals have several types and 

      property information, including nested facts.  

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:complexContent>

      <xsd:extension base="owlx:annotated"> 

        <xsd:sequence minOccurs="0" maxOccurs="unbounded">

          <xsd:choice>

            <xsd:element name="type"> 

              <xsd:complexType>

                <xsd:sequence minOccurs="0" maxOccurs="unbounded">

                  <xsd:group ref="owlx:description" />

                </xsd:sequence>

                <xsd:attribute name="name" type="owlx:ClassName" />

              </xsd:complexType>

            </xsd:element> 

            <xsd:element ref="owlx:DataPropertyValue" />

            <xsd:element ref="owlx:ObjectPropertyValue" /> 

          </xsd:choice>

        </xsd:sequence>

        <xsd:attribute name="name" type="owlx:IndividualName" />

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

</xsd:element>

<xsd:element name="ObjectPropertyValue">

  <xsd:annotation>

    <xsd:documentation>

      Used by 'Ontology/Individual' [Lite/DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:sequence minOccurs="0" maxOccurs="unbounded">

      <xsd:element ref="owlx:Individual" /> 

    </xsd:sequence>

    <xsd:attribute name="property" type="owlx:IndividualPropertyName"

                   use="required" />

  </xsd:complexType>

</xsd:element>

<xsd:element name="DataPropertyValue">

  <xsd:annotation>

    <xsd:documentation>

      Used by 'Ontology/Individual' [Lite/DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType> 

    <xsd:sequence minOccurs="0" maxOccurs="unbounded">

      <xsd:element ref="owlx:DataValue" />

    </xsd:sequence>

    <xsd:attribute name="property" type="owlx:DataPropertyName"

                   use="required" />

  </xsd:complexType>

</xsd:element>

<xsd:element name="DataValue">

  <xsd:annotation>

    <xsd:documentation>

      Used by: 

        + Individual/DataPropertyValue [Lite/DL/Full] 

        + DataRangeType/OneOf [DL/Full]

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType mixed="true"> 

    <xsd:attribute name="datatype" type="owlx:DatatypeName" />

  </xsd:complexType> 

</xsd:element>

<xsd:element name="SameIndividual">

  <xsd:annotation>

    <xsd:documentation>

      Used by 'Ontology' [Lite/DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType>

    <xsd:sequence minOccurs="2" maxOccurs="unbounded">

      <xsd:element name="Individual" 

                   type="owlx:individualIDAttrType" /> 

    </xsd:sequence>

  </xsd:complexType>

</xsd:element> 

<xsd:element name="DifferentIndividuals"> 

  <xsd:annotation>

    <xsd:documentation>

      Used by 'Ontology' [Lite/DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:complexType> 

    <xsd:sequence minOccurs="2" maxOccurs="unbounded">

      <xsd:element name="Individual" 

                   type="owlx:individualIDAttrType" /> 

    </xsd:sequence>

  </xsd:complexType>

</xsd:element> 

<xsd:annotation>

  <xsd:documentation>

    Finally, some utility types for the various kinds of names. 

  </xsd:documentation>

</xsd:annotation>

<xsd:complexType name="ontologyAttrType">

  <xsd:annotation>

    <xsd:documentation>

      Used by:  

        Ontology/PriorVersion [Lite/DL/Full] 

        Ontology/BackwardCompatibleWith [Lite/DL/Full] 

        Ontology/IncompatibleWith [Lite/DL/Full] 

        Ontology/Imports [Lite/DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attribute name="ontology" type="owlx:OntologyName" use="required" /> 

</xsd:complexType>

<xsd:complexType name="datatypeAttrType"> 

  <xsd:annotation>

    <xsd:documentation>

      Used by:  

        dataRestriction/allValuesFrom [only Lite] 

        dataRestriction/someValuesFrom [only Lite] 

        dataPropDomainRange/range [only Lite] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attribute name="datatype" type="owlx:DatatypeName" />

</xsd:complexType>

<xsd:complexType name="classAttrType"> 

  <xsd:annotation>

    <xsd:documentation>

      Used by:  

        objectRestriction/allValuesFrom [only Lite] 

        objectRestriction/someValuesFrom [only Lite] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attribute name="class" type="owlx:ClassName" />

</xsd:complexType> 

<xsd:complexType name="individualIDAttrType"> 

  <xsd:annotation>

    <xsd:documentation>

      This complex type is used for the definitions of 

      'Individual' element that solely refers to individual 

      ID and does not declare any individual construct. 

      The element of individual reference must be declared as 

      an element local to its parent element, in order to avoid 

      the element name conflict with 'Ontology/Individual'.  

    </xsd:documentation> 

    <xsd:documentation>

      Used by: 

        + ontology/SameIndividual [Lite/DL/Full] 

        + ontology/DifferentIndividuals [Lite/DL/Full] 

        + classElements/EnumeratedClass [DL/Full] 

        + description/OneOf [DL/Full] 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attribute name="name" type="owlx:IndividualName" use="required" /> 

  <xsd:attribute name="type" type="owlx:ClassName" />

</xsd:complexType>

<xsd:complexType name="ClassIDType">

  <xsd:attribute name="name" type="owlx:ClassName" use="required" />

</xsd:complexType>

<xsd:complexType name="PropertyIDType">

  <xsd:attribute name="name" type="owlx:PropertyName" use="required"/>

</xsd:complexType>

<xsd:simpleType name="OntologyName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

<xsd:simpleType name="ClassName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

<xsd:simpleType name="DatatypeName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

<xsd:simpleType name="PropertyName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

<xsd:simpleType name="DataPropertyName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

<xsd:simpleType name="IndividualPropertyName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

<xsd:simpleType name="IndividualName">

  <xsd:restriction base="xsd:anyURI" />

</xsd:simpleType>

</xsd:schema>

A.3.2 Class Element Group Module

The Class Element Group modules (owl1-lite-classElementGroup.xsd and owl1-dl-classElementGroup.xsd) control the inclusion of the following class elements.

· Ontology/EquivalentClasses [Lite/DL/Full] 

· Ontology/SubClassOf [DL/Full] 

· Ontology/EnumeratedClass [DL/Full] 

· Ontology/DisjointClasses [DL/Full] 

The OWL Lite Schema driver (owl1-lite.xsd) includes an XML Schema module (owl1-lite-classElementGroup.xsd) that makes EnumeratedClass available in OWL Lite. In addition, SubClassOf, EquivalentClasses and DisjointClasses are not included in this module because they are not available in OWL Lite.

On the other hand, owl1-dl-classElementGroup.xsd is included by the Schema drivers for OWL DL (owl1-dl.xsd) and OWL Full (owl-full.xsd), so that EquivalentClasses can be extended as equality among descriptions. In addition, SubClassOf, EnumeratedClasses, and DisjointClasses are made available for OWL DL and Full.

module/owl1-lite-classElementGroup.xsd

<!--

"owl1-lite-classElementGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Class element group for OWL Lite.  

      EquivalentClasses in OWL Lite is only applicable to Class IDs. 

      SubClassOf, EnumeratedClasses, and DisjointClasses are not included.  

      This model group is replaced with "owl1-dl-classElementGroup.xsd" 

      in OWL DL and Full. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="classElements">

    <xsd:choice>

      <xsd:element ref="owlx:EquivalentClasses" /> 

    </xsd:choice>

  </xsd:group>

  <xsd:element name="EquivalentClasses">

    <xsd:annotation>

      <xsd:documentation>

        'EquivalentClasses' in OWL Lite contains only class IDs. 

        Note that arbitrary descriptions are allowed in 

        OWL DL and OWL Full. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:complexType> 

      <xsd:sequence minOccurs="2" maxOccurs="unbounded"> 

        <xsd:element name="Class" type="owlx:ClassIDType" /> 

      </xsd:sequence>

    </xsd:complexType>

  </xsd:element> 

</xsd:schema>

module/owl1-dl-classElementGroup.xsd

<!--

"owl1-dl-classElementGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0 

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Class element group for OWL DL and OWL Full. 

      EquivalentClasses is extended as equality among descriptions. 

      SubClassOf, EnumeratedClasses, and DisjointClasses are added. 

      This model group replaces "owl1-lite-classElementGroup.xsd" 

      provided for OWL Lite. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="classElements">   

    <xsd:choice>

      <!-- 'EquivalentClasses' is modified for OWL DL and Full --> 

      <xsd:element ref="owlx:EquivalentClasses" />

      <!-- The following three elements are added for OWL DL and Full --> 

      <xsd:element ref="owlx:EnumeratedClass" />   

      <xsd:element ref="owlx:SubClassOf" />

      <xsd:element ref="owlx:DisjointClasses" />

    </xsd:choice>

  </xsd:group>

  <xsd:element name="EquivalentClasses">

    <xsd:annotation>

      <xsd:documentation>

        'EquivalentClasses' contains a non-empty list of descriptions. 

        Note that only class IDs are allowed in OWL Lite. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:complexType> 

      <xsd:sequence minOccurs="2" maxOccurs="unbounded">

        <xsd:group ref="owlx:description" />

      </xsd:sequence>

    </xsd:complexType>

  </xsd:element>

  <xsd:element name="SubClassOf">

    <xsd:annotation>

      <xsd:documentation>

        SubClassOf element takes two descriptions as sub and super 

        classes.  SubClassOf is available only for OWL DL and Full. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:complexType>

      <xsd:sequence>

        <xsd:element name="sub" type="owlx:DescriptionType" 

                     minOccurs="1" maxOccurs="1" />

        <xsd:element name="super" type="owlx:DescriptionType" 

                     minOccurs="1" maxOccurs="1" />

      </xsd:sequence>

    </xsd:complexType>

  </xsd:element>

  <xsd:element name="EnumeratedClass">

    <xsd:annotation>

      <xsd:documentation>

        'EnumeratedClass' contains a list of individuals, 

         and is available only for OWL DL and OWL Full. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:complexType>

      <xsd:complexContent>

        <xsd:extension base="owlx:annotated"> 

          <xsd:sequence minOccurs="0" maxOccurs="unbounded">

            <xsd:element name="Individual" 

                         type="owlx:individualIDAttrType" /> 

          </xsd:sequence>

          <xsd:attribute name="name" type="owlx:ClassName" 

                         use="required" />

          <xsd:attribute name="deprecated" type="xsd:boolean" /> 

        </xsd:extension> 

      </xsd:complexContent>

    </xsd:complexType>

  </xsd:element>

  <xsd:element name="DisjointClasses">

    <xsd:annotation>

      <xsd:documentation>

        'DisjointClasses' contains a non-empty list of descriptions, 

        and is available only for OWL DL and Full. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:complexType> 

      <xsd:sequence minOccurs="2" maxOccurs="unbounded">

        <xsd:group ref="owlx:description" />

      </xsd:sequence>

    </xsd:complexType>

  </xsd:element>

</xsd:schema>

A.3.3 Description Group Module

The Description Group modules (owl1-lite-descriptionGroup.xsd and owl1-dl-descriptionGroup.xsd) control the inclusion of the elements declared as members of a description.

· description/Class [Lite/DL/Full] 

· description/DataResriction [Lite/DL/Full] 

· description/ObjectRestriction [Lite/DL/Full] 

· description/UnionOf [DL/Full] 

· description/IntersectionOf [DL/Full] 

· description/ComplementOf [DL/Full] 

· description/OneOf [DL/Full] 

The OWL Lite Schema driver (owl1-lite.xsd) includes an XML Schema module (owl1-lite-descriptionGroup.xsd) that makes Class, DataResiction, and ObjectRestriction available in OWL Lite. However, UnionOf, IntersectionOf, ComplementOf, and OneOf are not included in the module because they are not available in OWL Lite.

On the other hand, owl1-dl-descriptionGroup.xsd is included by the Schema drivers for OWL DL (owl1-dl.xsd) and OWL Full (owl-full.xsd), so that UnionOf, IntersectionOf, ComplementOf, and OneOf can be made available for OWL DL and Full. 

module/owl1-lite-descriptionGroup.xsd

<!--

"owl1-lite-descriptionGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0 

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Description group for OWL Lite.  

      Elements for boolean combination of class expressions 

      (UnionOf, IntersectionOf, ComplementOf), and an element 

      for Class enumeration (OneOf) are not included. 

      This model group is replaced with "owl1-dl-descriptionGroup.xsd" 

      for OWL DL and Full.  

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="description"> 

    <xsd:annotation>

      <xsd:documentation>

        A description in OWL Lite only includes either a named 

        class, datatype restriction, or object restriction. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="Class" type="owlx:ClassIDType"

                   minOccurs="1" maxOccurs="1" />

      <xsd:element ref="owlx:DataRestriction" 

                   minOccurs="1" maxOccurs="1" />

      <xsd:element ref="owlx:ObjectRestriction" 

                   minOccurs="1" maxOccurs="1" /> 

      <!-- Boolean combination and class enumeration are not included --> 

    </xsd:choice>

  </xsd:group>

</xsd:schema>

module/owl1-dl-descriptionGroup.xsd

<!--

"owl1-dl-descriptionGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Description group for OWL DL and OWL Full. 

      Elements for boolean combination of class expressions 

      (UnionOf, IntersectionOf, ComplementOf), and an element 

      for Class enumeration (OneOf) are added. 

      This model group replaces "owl1-lite-descriptionGroup.xsd"  

      provided for OWL Lite. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="description">   

    <xsd:annotation>

      <xsd:documentation>

        A description in OWL DL and Full includes either oneOf or 

        a boolean combination of descriptions, in addition to  

        a named class, datatype restriction and object restriction 

        declared for OWL Lite. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="Class" type="owlx:ClassIDType"

                   minOccurs="1" maxOccurs="1" />

      <xsd:element ref="owlx:DataRestriction" 

                   minOccurs="1" maxOccurs="1" />

      <xsd:element ref="owlx:ObjectRestriction" 

                   minOccurs="1" maxOccurs="1" /> 

      <!-- An element for class enumeration is added --> 

      <xsd:element name="OneOf" minOccurs="1" maxOccurs="1"> 

        <xsd:complexType> 

          <xsd:sequence minOccurs="0" maxOccurs="unbounded">

            <xsd:element name="Individual" 

                         type="owlx:individualIDAttrType" /> 

          </xsd:sequence>

        </xsd:complexType>

      </xsd:element> 

      <!-- Elements for boolean combination are added --> 

      <xsd:element name="UnionOf" type="owlx:DescriptionsType"

                   minOccurs="1" maxOccurs="1" />

      <xsd:element name="IntersectionOf" type="owlx:DescriptionsType"

                   minOccurs="1" maxOccurs="1" />

      <xsd:element name="ComplementOf" type="owlx:DescriptionType" 

                   minOccurs="1" maxOccurs="1" />

    </xsd:choice>

  </xsd:group>

</xsd:schema>

A.3.4 Restriction Group Module

The Restriction Group modules (owl1-lite-restrictionGroup.xsd and owl1-dl-restrictionGroup.xsd) control the inclusion of the following elements for restricting cardinality values and property filler.

· DataRestriction/cardinality [Lite/DL/Full] 

· DataRestriction/allValuesFrom [Lite/DL/Full] 

· DataRestriction/someValuesFrom [Lite/DL/Full] 

· DataRestriction/value [DL/Full] 

· ObjectRestriction/cardinality [Lite/DL/Full] 

· ObjectRestriction/allValuesFrom [Lite/DL/Full] 

· ObjectRestriction/someValuesFrom [Lite/DL/Full] 

· ObjectRestriction/value [DL/Full] 

The OWL Lite Schema driver (owl1-lite.xsd) includes an XML Schema module (owl1-lite-restrictionGroup.xsd) that makes cardinality, allValuesFrom and someValuesFrom elements available for both datatype and object restrictions in OWL Lite. In particular, the allValuesFrom and someValuesFrom are restricted only for datatype ID for datatype restriction and class ID for object restriction. However, value (hasValue) restriction is not included since it is not available in OWL Lite. 

On the other hand, owl1-dl-restrictionGroup.xsd is included by the Schema drivers for OWL DL (owl1-dl.xsd) and OWL Full (owl-full.xsd), so that cardinality, allValuesFrom and someValuesFrom restrictions can be applicable to DataRangeType for datatype restriction and DescriptionsType for object restriction. In addition, value (hasValue) elements are added to both datatype and object restriction for OWL DL and Full.

Restrictions on cardinality value are indicated by attributes (minValue, maxValue, and value) of a cardinality element. The constraints on the cardinality attributes are represented by using a simple type definition CardinalityRangeType, which allows to change the cardinality restriction features. OWL Lite only permits cardinality values of 0 or 1 for OWL Lite , while arbitrary non-negative integers are allowed for OWL DL and OWL Full.

The restriction group module for OWL Lite (owl1-lite-restrictionGroup.xsd) includes CardinalityRangeType that only permits cardinality values of 0 or 1. The definition of the cardinality range type is extended for OWL DL and OWL Full in owl1-dl-restrictionGroup.xsd, so that cardinality values can take arbitrary non-negative integers. The schema module with the extended range type is included by the Schema drivers for OWL DL (owl1-dl.xsd) and OWL Full (owl-full.xsd).

module/owl1-lite-restrictionGroup.xsd

<!--

"owl1-lite-restrictionGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/03/27 

--> 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Restriction group only for OWL Lite. This model group 

      is replaced with "owl1-dl-restrictionGroup.xsd" provided 

      for OWL DL and OWL Full. 

    </xsd:documentation>

    <xsd:documentation>

      Restrictions for OWL Lite must have exactly one component. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="dataRestriction">

    <xsd:annotation>

      <xsd:documentation>

        Used by: 

          + DataRestriction [Lite] (defined in "owl1-lite-core.xsd") 

      </xsd:documentation>

      <xsd:documentation>

        Element types of 'allValuesFrom' and 'someValuesFrom' are 

        restricted to datatype ID.  

      </xsd:documentation>

    </xsd:annotation>

    <xsd:sequence> 

      <xsd:choice minOccurs="1" maxOccurs="1"> 

        <xsd:element ref="owlx:minCardinality" /> 

        <xsd:element ref="owlx:maxCardinality" /> 

        <xsd:element ref="owlx:cardinality" /> 

        <xsd:element name="allValuesFrom" type="owlx:datatypeAttrType" /> 

        <xsd:element name="someValuesFrom" type="owlx:datatypeAttrType" />

        <!-- 'hasValue' restriction is not included --> 

      </xsd:choice>

    </xsd:sequence>

  </xsd:group>

  <xsd:group name="objectRestriction"> 

    <xsd:annotation>

      <xsd:documentation>

        Used by: 

          + ObjectRestriction [Lite] (defined in "owl1-lite-core.xsd") 

      </xsd:documentation>

      <xsd:documentation>

        Element types of 'allValuesFrom' and 'someValuesFrom' are 

        restricted to class ID.  

      </xsd:documentation>

    </xsd:annotation>

    <xsd:sequence> 

      <xsd:choice minOccurs="1" maxOccurs="1">

        <xsd:element ref="owlx:minCardinality" /> 

        <xsd:element ref="owlx:maxCardinality" /> 

        <xsd:element ref="owlx:cardinality" /> 

        <xsd:element name="allValuesFrom" type="owlx:classAttrType" /> 

        <xsd:element name="someValuesFrom" type="owlx:classAttrType" /> 

        <!-- 'hasValue' restriction is not included --> 

      </xsd:choice>

    </xsd:sequence>

  </xsd:group>

  <xsd:simpleType name="CardinalityRangeType"> 

    <xsd:annotation>

      <xsd:documentation>

        Used by: 

          + cardinality [Lite] (defined in "owl1-lite-core.xsd") 

      </xsd:documentation>

      <xsd:documentation>

        Cardinality value is restricted to either 0 or 1 for OWL Lite. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:restriction base="xsd:nonNegativeInteger"> 

      <xsd:minInclusive value="0" /> 

      <xsd:maxInclusive value="1" />

    </xsd:restriction>

  </xsd:simpleType>

</xsd:schema>

module/owl1-dl-restrictionGroup.xsd

<!--

"owl1-dl-restrictionGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/03/27

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Restriction group for OWL DL and OWL Full. 

      This model group replaces "owl1-lite-restrictionGroup.xsd" 

      provided for OWL Lite. 

    </xsd:documentation>

    <xsd:documentation>

      Restrictions for OWL DL and Full must have at least one 

      component.   

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="dataRestriction">   

    <xsd:annotation>

      <xsd:documentation>

        Used by: 

          + DataRestriction [DL/Full] (defined in "owl1-lite-core.xsd") 

      </xsd:documentation>

      <xsd:documentation>

        Element types of 'allValuesFrom' and 'someValuesFrom' 

        are extended to DataRangeType.  In addition, 'hasValue' 

        element is added. 

      </xsd:documentation>

      <xsd:documentation>

        A content type of 'hasValue' element (data literal) may be 

        specified by using 'xsi:type' attribute, which is part 

        of the XML Schema instance namespace.  A literal type can 

        be either one of built-in non-list XML Schema datatypes. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:sequence>

      <xsd:sequence minOccurs="1" maxOccurs="unbounded"> 

        <xsd:choice>

          <xsd:element ref="owlx:minCardinality" /> 

          <xsd:element ref="owlx:maxCardinality" /> 

          <xsd:element ref="owlx:cardinality" /> 

          <xsd:element name="allValuesFrom" type="owlx:DataRangeType" />

          <xsd:element name="someValuesFrom" type="owlx:DataRangeType" />

          <!-- 'hasValue' restriction is added --> 

          <xsd:element name="hasValue" type="xsd:anySimpleType" />

        </xsd:choice>

      </xsd:sequence>

    </xsd:sequence>

  </xsd:group>

  <xsd:group name="objectRestriction"> 

    <xsd:annotation>

      <xsd:documentation>

        Used by: 

          + ObjectRestriction [DL/Full] (defined in "owl1-lite-core.xsd") 

      </xsd:documentation>

      <xsd:documentation>

        Element types of 'allValuesFrom' and 'someValuesFrom' 

        are extended to DescriptionsType.  In addition, 

        'hasValue' element is added. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:sequence>

      <xsd:sequence minOccurs="1" maxOccurs="unbounded"> 

        <xsd:choice>

          <xsd:element ref="owlx:minCardinality" /> 

          <xsd:element ref="owlx:maxCardinality" /> 

          <xsd:element ref="owlx:cardinality" /> 

          <xsd:element name="allValuesFrom" type="owlx:DescriptionsType" />

          <xsd:element name="someValuesFrom" type="owlx:DescriptionsType" />

          <!-- 'hasValue' restriction is added --> 

          <xsd:element name="hasValue">

            <xsd:complexType>

              <xsd:attribute name="name" type="owlx:IndividualName" 

                             use="required"/>

            </xsd:complexType>

          </xsd:element>

        </xsd:choice>

      </xsd:sequence>

    </xsd:sequence>

  </xsd:group>

  <xsd:simpleType name="CardinalityRangeType">

    <xsd:annotation>

      <xsd:documentation>

        Used by: 

          + cardinality [DL/Full] (defined in "owl1-lite-core.xsd") 

      </xsd:documentation>

      <xsd:documentation>

        Cardinality value can be an arbitrary non-negative integer. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:restriction base="xsd:nonNegativeInteger" /> 

  </xsd:simpleType>

</xsd:schema>

A.3.5 Domain and Range Group Module

Domain and Range group modules (owl1-lite-domainRangeGroup.xsd and owl1-dl-domainRangeGroup.xsd) allow to change element types of domain and range. In OWL Lite, datatype properties only allow class IDs (for domains) and datatype IDs (for ranges). In addition, object properties only allow class IDs for their domains and ranges.

Element types of domain and range are broadened for OWL DL and OWL Full. Datatype properties allow descriptions (for domains) and data range (for ranges). In the object properties, descriptions can be used for both domans and ranges.

module/owl1-lite-domainRangeGroup.xsd

<!--

"owl1-lite-domainRangeGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Domain and Range group for OWL Lite. This model 

      group is replaced with "owl1-dl-domainRangeGroup.xsd" 

      provided for OWL DL and OWL Full. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="dataPropDomainRange"> 

    <xsd:annotation>

      <xsd:documentation>

        Element types of 'domain' and 'range' are restricted 

        respectively to class ID and datatype ID for datatype   

        property in OWL Lite. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="domain" type="owlx:ClassesType" /> 

      <xsd:element name="range"  type="owlx:datatypeAttrType" />

    </xsd:choice>

  </xsd:group>

  <xsd:group name="objectPropDomainRange"> 

    <xsd:annotation>

      <xsd:documentation>

        Element types of 'domain' and 'range' are restricted 

        to class ID for object property in OWL Lite.  

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="domain" type="owlx:ClassesType" /> 

      <xsd:element name="range"  type="owlx:ClassesType" /> 

    </xsd:choice>

  </xsd:group>

  <xsd:complexType name="ClassesType"> 

    <xsd:sequence minOccurs="0" maxOccurs="unbounded"> 

      <xsd:element name="Class" type="owlx:ClassIDType" />

    </xsd:sequence>

    <xsd:attribute name="class" type="owlx:ClassName" />

  </xsd:complexType>

</xsd:schema>

module/owl1-dl-domainRangeGroup.xsd

<!--

"owl1-dl-domainRangeGroup.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      Domain and Range group for OWL DL and OWL Full. This 

      model group replaces "owl1-lite-domainRangeGroup.xsd" 

      provided for OWL Lite. 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:group name="dataPropDomainRange"> 

    <xsd:annotation>

      <xsd:documentation>

        Element types of 'domain' and 'range' are redefined  

        respectively to DescriptionsType and DataRangeType 

        for datatype property. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="domain" type="owlx:DescriptionsType" />

      <xsd:element name="range"  type="owlx:DataRangeType" /> 

    </xsd:choice>

  </xsd:group>

  <xsd:group name="objectPropDomainRange"> 

    <xsd:annotation>

      <xsd:documentation>

        Element types of 'domain' and 'range' are 

        extended to DescriptionsType for object property. 

      </xsd:documentation>

    </xsd:annotation>

    <xsd:choice>

      <xsd:element name="domain" type="owlx:DescriptionsType" />

      <xsd:element name="range"  type="owlx:DescriptionsType" /> 

    </xsd:choice>

  </xsd:group>

</xsd:schema>

A.3.6 Datatype Property's Inverse Functional Attribute Module

DatatypeProperty may be declared as inverse functional in OWL Full, while it must not be in OWL DL and OWL Lite. Note that ObjectProperty may be declared as inverse functional not only in OWL Full but also in OWL DL. See also the appendix A.3.7 on the inverse functional attribute of Object Property.

The Schema drivers for OWL Lite (owl1-lite.xsd) and OWL DL (owl1-dl.xsd) include a module (owl1-lite-dataPropInverseFuncAttr.xsd) for inverseFunctional attribute of DatatypeProperty to be fixed as false.

On the other hand, the inverseFunctional attribute of DatatypeProperty can be set to an arbitrary boolean value in the module for OWL Full (owl1-full-dataPropInverseFuncAttr.xsd), which is included by the OWL Full Schema driver (owl1-full.xsd).

module/owl1-lite-dataPropInverseFuncAttr.xsd

<!--

"owl1-lite-dataPropInverseFuncAttr.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      'inverseFunctional' attribute of DataPropertyAxiomType 

      is fixed as 'false' for OWL Lite and OWL DL. 

      The attribute value is set to 'false' by default for OWL Full 

      in "owl1-full-dataPropInverseFuncAttr.xsd". 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attributeGroup name="dataPropInverseFuncAttr"> 

    <xsd:attribute name="inverseFunctional" type="xsd:boolean" 

                   fixed="false" /> 

  </xsd:attributeGroup>

</xsd:schema>

module/owl1-full-dataPropInverseFuncAttr.xsd

<!--

"owl1-full-dataPropInverseFuncAttr.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      'inverseFunctional' attribute of DataPropertyAxiomType is set 

      to 'false' by default  (and may be changed to 'true' as needed) 

      for OWL Full. 

      The attribute value is fixed as 'false' for OWL Lite and LD 

      in "owl1-lite-dataPropInverseFuncAttr.xsd". 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attributeGroup name="dataPropInverseFuncAttr"> 

    <xsd:attribute name="inverseFunctional" type="xsd:boolean" />

  </xsd:attributeGroup>

</xsd:schema>

A.3.7 Object Property's Inverse Functional Attribute Module

ObjectProperty may be declared as inverse functional in OWL DL and OWL Full, while it must not be in OWL Lite. Note that DatatypeProperty must not be inverse functional in OWL DL and OWL Lite. See also the appendix A.3.6 on the inverse functional attribute of Datatype Property.

The Schema drivers for OWL Lite (owl1-lite.xsd) includes the module (owl1-lite-objectPropInverseFuncAttr) for inverseFunctional attribute of ObjectProperty to be fixed as false.

On the other hand, the inverseFunctional attribute of ObjectProperty can be set to an arbitrary boolean value in the module for OWL DL (owl1-lite-objectPropInverseFuncAttr), which is included by the Schema drivers for OWL DL (owl1-dl.xsd) and OWL Full (owl1-full.xsd).

module/owl1-lite-objectPropInverseFuncAttr.xsd

<!--

"owl1-lite-objectPropInverseFuncAttr.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      'inverseFunctional' attribute of ObjectPropertyAxiomType 

      is fixed as 'false' for OWL Lite. 

      The attribute value is set to 'false' by default for OWL DL 

      in "owl1-dl-objPropInverseFuncAttr.xsd". 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attributeGroup name="objectPropInverseFuncAttr"> 

    <xsd:attribute name="inverseFunctional" type="xsd:boolean" 

                   fixed="false" />

  </xsd:attributeGroup>

</xsd:schema>

module/owl1-dl-objectPropInverseFuncAttr.xsd

<!--

"owl1-dl-objectPropInverseFuncAttr.xsd"

XML Schema Module for the XML Presentation Syntax of OWL 1.0

Copyright: 2002-2003 W3C (MIT, INRIA, Keio), All Rights Reserved.

See http://www.w3.org/Consortium/Legal/.

Revision: 2003/02/28 

-->

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

    xmlns:owlx="http://www.w3.org/2003/05/owl-xml"

    targetNamespace="http://www.w3.org/2003/05/owl-xml"

    elementFormDefault="qualified"

    attributeFormDefault="qualified">

  <xsd:annotation>

    <xsd:documentation>

      'inverseFunctional' attribute of DataPropertyAxiomType 

      is set to 'false' by default for OWL DL and OWL Full. 

      The attribute is fixed as 'false' for OWL Lite in 

      "owl1-lite-objectPropInverseFuncAttr.xsd". 

    </xsd:documentation>

  </xsd:annotation>

  <xsd:attributeGroup name="objectPropInverseFuncAttr"> 

    <xsd:attribute name="inverseFunctional" type="xsd:boolean" />

  </xsd:attributeGroup>

</xsd:schema>
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Appendix B. OWL Examples in XML Syntax

Examples of OWL document fragments are shown in this appendix. In particular, the examples correspond to the ones in the Guide document [OWL Guide] are listed.
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B.1 The Structure of Ontologies

B.1.1 Namespaces

Since the XML presentation syntax in itself does not rely on the syntax of RDF, namespace declaration of the XML syntax dose not have to include RDF-related namespace such as 'xmlns:rdf' and 'xmlns:rdfs' in contrast to the declaration for the RDF/XML syntax.

Example B1-1: XML Presentation Syntax for owlx:Ontology 

<!DOCTYPE Ontology [

    <!ENTITY xsd  "http://www.w3.org/2001/XMLSchema#" >

    <!ENTITY vin  "http://www.example.org/wine#" >

    <!ENTITY food "http://www.example.org/food#" > ]>

<owlx:Ontology owlx:name="http://www.example.org/wine" 

  xmlns:owlx="http://www.w3.org/2003/05/owl-xml">

  <!-- OWL statements --> 

</owlx:Ontology> 

RDF/XML Syntax (see also 2.1 in [OWL Guide]) 

<!DOCTYPE owl [

    <!ENTITY xsd  "http://www.w3.org/2001/XMLSchema#" >

    <!ENTITY vin  "http://www.example.org/wine#" >

    <!ENTITY food "http://www.example.org/food#" > ]>

<rdf:RDF 

    xmlns     ="http://www.example.org/wine#" 

    xmlns:vin ="http://www.example.org/wine#"       

    xmlns:food="http://www.example.org/food#"    

    xmlns:owl ="http://www.w3.org/2002/07/owl#"

    xmlns:rdf ="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

    xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

> 

  <!-- OWL statements --> 

</rdf:RDF> 

B.1.2 Ontology Headers

In the XML presentation syntax, there is no header element, in contrast to the RDF/XML syntax in which owl:Ontology is provided as a construct for the header component.

Example B1-2: XML Presentation Syntax for Header Elements 

<owlx:Annotation>

  <owlx:Documentation>An example OWL ontology</owlx:Documentation> 

</owlx:Annotation>

<owlx:PriorVersion owlx:ontology="http://www.example.org/wine-112102.owl" /> 

<owlx:Imports owlx:ontology="http://www.example.org/food.owl"/> 

<owlx:Annotation>

  <owlx:Label>Wine Ontology</owlx:Label> 

</owlx:Annotation>

RDF/XML Syntax (see also 2.2 in [OWL Guide]) 

<owl:Ontology rdf:about="http://www.example.org/wine"> 

  <rdfs:comment>An example OWL ontology</rdfs:comment>

  <owl:priorVersion rdf:resource="http://www.example.org/wine-112102.owl"/> 

  <owl:imports rdf:resource="http://www.example.org/food.owl"/> 

  <rdfs:label>Wine Ontology</rdfs:label> 

</owl:Ontology> 

B.2 Basic Definitions

B.2.1 Simple Classes and Individuals

(a) Defining Simple Hierarchical Named Classes

As simple (and incomplete) definitions (i.e., axioms), the examples below only indicate the existence of three classes: Winery, Region, and ConsumableThing, each of which is given with a name.

Example B2-1: XML Presentation Syntax for owlx:Class[axiom] 

<owlx:Class owlx:name="Winery" owlx:complete="false" />

<owlx:Class owlx:name="Region" owlx:complete="false" />

<owlx:Class owlx:name="ConsumableThing" owlx:complete="false" /> 

RDF/XML Syntax: owl:Class (see also 3.1.1 in [OWL Guide]) 

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

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

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

The next example defines a simple (and incomplete) definition for the class PotableLiquid that is a sub-class of ConsumableThing.

Example B2-2: XML Presentation Syntax for Class[ID] contained by a description model group. 

<owlx:Class owlx:name="PotableLiquid" owlx:complete="false">

  <owlx:Class owlx:name="#ConsumableThing" />  

</owlx:Class>

RDF/XML Syntax: rdfs:subClassOf (see also 3.1.1 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="#ConsumableThing" />

</owl:Class>

The owlx:Label element in XML presentation syntax (rdfs:label entry in RDF/XML syntax) provides an optional human readable name for this class. A label is like a comment and contributes nothing to the logical interpretation of an ontology.

Example B2-3: XML Presentation Syntax for owlx:Annotation and owlx:Label 

<owlx:Class owlx:name="Wine" owlx:complete="false"> 

  <owlx:Annotation>

    <owlx:Label xml:lang="en">wine</owlx:Label> 

    <owlx:Label xml:lang="fr">vin</owlx:Label> 

  </owlx:Annotation>

  <owlx:Class owlx:name="&food;PotableLiquid" /> 

</owlx:Class> 

RDF/XML Syntax (see also 3.1.1 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="&food;PotableLiquid"/> 

  <rdfs:label xml:lang="en">wine</rdfs:label> 

  <rdfs:label xml:lang="fr">vin</rdfs:label> 

</owl:Class> 

(b) Defining Individuals

An individual is minimally introduced by declaring to be a member of a class.

Example B2-4: XML Presentation Syntax for owlx:Individual[axiom] 

<owlx:Individual owlx:name="CentralCoastRegion"> 

  <owlx:type owlx:name="Region" />

</owlx:Individual> 

RDF/XML Syntax (see also 3.1.2 in [OWL Guide]) 

<Region rdf:ID="CentralCoastRegion" /> 

The following example is identical in meaning to the definition above.

Example B2-5: XML Presentation Syntax for owlx:Individual[axiom] 

<owlx:Individual owlx:name="CentralCoastRegion" /> 

<owlx:Individual owlx:name="#CentralCoastRegion"> 

  <owlx:type owlx:name="Region" />

</owlx:Individual> 

RDF/XML Syntax: owl:Thing (see also 3.1.2 in [OWL Guide]) 

<owl:Thing rdf:ID="CentralCoastRegion" /> 

<owl:Thing rdf:about="#CentralCoastRegion"> 

   <rdf:type rdf:resource="#Region"/> 

</owl:Thing>

B.2.2 Simple Properties

(a) Defining Properties

Properties allow to assert general facts about the members of classes and specific facts about individuals. OWL distinguishes two types of properties: object properties and datatype properties.

Example B2-6: XML Presentation Syntax for owlx:ObjectProperty 

<owlx:ObjectProperty owlx:name="madeFromGrape"> 

  <owlx:domain owlx:class="Wine" /> 

  <owlx:range owlx:class="WineGrape" /> 

</owlx:ObjectProperty> 

RDF/XML Syntax: owl:ObjectProperty (see also 3.2.1 in [OWL Guide]) 

<owl:ObjectProperty rdf:ID="madeFromGrape"> 

  <rdfs:domain rdf:resource="#Wine"/>

  <rdfs:range rdf:resource="#WineGrape"/> 

</owl:ObjectProperty>

Given with definitions of the property above as well as the following individual, it is possible to infer that LindemansBin65Chardonnay is a wine, because the domain of madeFromGrape is Wine.

Example B2-7: XML Presentation Syntax for owlx:Individual[axiom] 

<owlx:Individual owlx:name="LindemansBin65Chardonnay">

  <owlx:ObjectPropertyValue owlx:property="madeFromGrape">

    <owlx:Individual owlx:name="#ChardonnayGrape" />

  </owlx:ObjectPropertyValue> 

</owlx:Individual>

RDF/XML Syntax: owl:Thing (see also 3.2.1 in [OWL Guide]) 

<owl:Thing rdf:ID="LindemansBin65Chardonnay">

  <madeFromGrape rdf:resource="#ChardonnayGrape" />

</owl:Thing>

Properties, like classes, can be arranged in a hierarchy. Properties of WineDescriptor relate wines to their color and components of their taste. hasColor is a subproperty of the hasWineDescriptor property, with its range further restricted to WineColor.

Example B2-8: XML Presentation Syntax for owlx:SubPropertyOf 

<owlx:Class owlx:name="WineDescriptor" owlx:complete="false" /> 

<owlx:Class owlx:name="WineColor" owlx:complete="false"> 

  <owlx:Class owlx:name="#WineDescriptor" />

</owlx:Class>

<owlx:ObjectProperty owlx:name="hasWineDescriptor"> 

  <owlx:domain owlx:class="Wine" /> 

  <owlx:range owlx:class="WineDescriptor" /> 

</owlx:ObjectProperty> 

<owlx:ObjectProperty owlx:name="hasColor"> 

  <owlx:range owlx:class="WineColor" /> 

</owlx:ObjectProperty> 

<owlx:SubPropertyOf owlx:sub="hasColor">

  <owlx:ObjectProperty owlx:name="hasWineDescriptor" />

</owlx:SubPropertyOf>

RDF/XML Syntax: rdfs:subPropertyOf (see also 3.2.1 in [OWL Guide]) 

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

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

  <rdfs:subClassOf rdf:resource="#WineDescriptor" />

</owl:Class>

<owl:ObjectProperty rdf:ID="hasWineDescriptor">

  <rdfs:domain rdf:resource="#Wine" />

  <rdfs:range  rdf:resource="#WineDescriptor" />

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="hasColor">

  <rdfs:subPropertyOf rdf:resource="#hasWineDescriptor" />

  <rdfs:range rdf:resource="#WineColor" />

</owl:ObjectProperty>

In the next example, the locatedIn property that relates things to the regions where the things are located.

Example B2-9: XML Presentation Syntax for owlx:ObjectProperty 

<owlx:ObjectProperty owlx:name="locatedIn"> 

  <owlx:domain owlx:class="http://www.w3.org/2002/07/owl#Thing" /> 

  <owlx:range owlx:class="#Region" /> 

</owlx:ObjectProperty> 

RDF/XML Syntax owl:ObjectProperty (see also 3.2.1 in [OWL Guide]) 

<owl:ObjectProperty rdf:ID="locatedIn">

  <rdfs:domain rdf:resource="http://www.w3.org/2002/07/owl#Thing" />

  <rdfs:range rdf:resource="#Region" />

</owl:ObjectProperty>

The definition of Wine class is then expanded to include the notion of regions, and that a wine is made from at least one WineGrape. As with property definitions, class definitions have multiple subparts that are implicitly conjoined.

Example B2-10: XML Presentation Syntax for owlx:ObjectRestriction 

<owlx:Class owlx:name="Wine" owlx:complete="false"> 

  <owlx:Class owlx:name="&food;PotableLiquid" />

  <owlx:ObjectRestriction owlx:property="#madeFromGrape">  

    <owlx:minCardinality owlx:value="1" /> 

  </owlx:ObjectRestriction> 

  <owlx:ObjectRestriction owlx:property="#locatedIn">  

    <owlx:minCardinality owlx:value="1" /> 

  <owlx:ObjectRestriction> 

</owlx:Class>

RDF/XML Syntax: owl:Restriction (see also 3.2.1 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="&food;PotableLiquid"/> 

  <rdfs:subClassOf>

    <owl:Restriction> 

      <owl:onProperty rdf:resource="#madeFromGrape"/>

      <owl:minCardinality 

        rdf:datatype="&xsd;NonNegativeInteger">1</owl:minCardinality>

    </owl:Restriction> 

  </rdfs:subClassOf>

  <rdfs:subClassOf>

    <owl:Restriction>

      <owl:onProperty rdf:resource="#locatedIn"/> 

      <owl:minCardinality 

        rdf:datatype="&xsd;NonNegativeInteger">1</owl:minCardinality>

    </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>

Although the wines produced in specific years are considered vintages, it is problematic, for example, to consider the year 2000 as a vintage. The vintage is not a new variety of wine, but a special subset of the wine produced in the year 2000. However, a vintage can be defined as a separate class, whose instances have a relationship to the Wine they are a vintage of.

Example B2-11: XML Presentation Syntax for owlx:ObjectRestriction 

<owlx:Class owlx:name="Vintage" owlx:complete="false"> 

  <owlx:ObjectRestriction owlx:property="#vintageOf">  

    <owlx:minCardinality owlx:value="1" /> 

  </owlx:ObjectRestriction> 

</owlx:Class>

<owlx:ObjectProperty owlx:name="vintageOf">

  <owlx:domain owlx:class="#Vintage" /> 

  <owlx:range owlx:class="#Wine" />

</owlx:ObjectProperty>

RDF/XML Syntax: owl:Restriction (see also the Vintage class in [OWL Guide]) 

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

  <rdfs:subClassOf>

    <owl:Restriction> 

      <owl:onProperty rdf:resource="#vintageOf"/>

      <owl:minCardinality 

        rdf:datatype="&xsd;NonNegativeInteger">1</owl:minCardinality>

    </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>

<owl:ObjectProperty rdf:ID="vintageOf">

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

  <rdfs:range  rdf:resource="#Wine" />

</owl:ObjectProperty>  

(b) Properties and Datatypes

OWL distinguishes properties if they relate individuals to individuals (object properties) or individuals to datatypes (datatype properties). Datatype properties may range over strings or they may make use of simple types defined according to XML Schema datatypes [XMLSchema-2].

Example B2-12: XML Presentation Syntax for owlx:Class[axiom] and owlx:DatatypeProperty 

<owlx:Class owlx:name="VintageYear" owlx:complete="false" /> 

<owlx:DatatypeProperty owlx:name="yearValue">

  <owlx:domain owlx:class="#VintageYear" /> 

  <owlx:range owlx:datatype="&xsd;positiveInteger" /> 

</owlx:DatatypeProperty> 

RDF/XML Syntax: owl:DatatypeProperty (see also 3.2.2 in [OWL Guide]) 

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

<owl:DatatypeProperty rdf:ID="yearValue">

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

  <rdfs:range  rdf:resource="&xsd;positiveInteger"/>

</owl:DatatypeProperty> 

(c) Properties of Individuals

In the following example, an idividual of Cabernet Sauvignon wine is defined with reference to Region and Winery individuals.

Example B2-13: XML Presentation Syntax for owlx:Individual[axiom] 

<owlx:Individual owlx:name="SantaCruzMountainsRegion">

  <owlx:type owlx:name="Region" /> 

  <owlx:ObjectPropertyValue owlx:property="locatedIn"> 

    <owlx:Individual owlx:name="#CaliforniaRegion" /> 

  </owlx:ObjectPropertyValue> 

</owlx:Individual>

<owlx:Individual owlx:name="SantaCruzMountainVineyard">

  <owlx:type owlx:name="Winery" /> 

</owlx:Individual> 

<owlx:Individual owlx:name="SantaCruzMountainVineyardCabernetSauvignon">

  <owlx:type owlx:name="CabernetSauvignon" /> 

  <owlx:ObjectPropertyValue owlx:property="locatedIn"> 

    <owlx:Individual owlx:name="#SantaCruzMountainsRegion" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="hasMaker"> 

    <owlx:Individual owlx:name="#SantaCruzMountainVineyard" /> 

  </owlx:ObjectPropertyValue> 

</owlx:Individual>

RDF/XML Syntax (see also 3.2.3 in [OWL Guide]) 

<Region rdf:ID="SantaCruzMountainsRegion">

  <locatedIn rdf:resource="#CaliforniaRegion" />

</Region>

<Winery rdf:ID="SantaCruzMountainVineyard" />

<CabernetSauvignon rdf:ID="SantaCruzMountainVineyardCabernetSauvignon" >

  <locatedIn rdf:resource="#SantaCruzMountainsRegion"/>  

  <hasMaker  rdf:resource="#SantaCruzMountainVineyard" />   

</CabernetSauvignon>

Datatype properties can be added to individuals. An instance of VintageYear is created below, and a specific value of type &xsd;positiveInteger (i.e., http://www.w3.org/2001/XMLSchema#positiveInteger) is associated.

Example B2-14: XML Presentation Syntax for owlx:Individual[axiom] 

<owlx:Individual owlx:name="Year1998">

  <owlx:type owlx:name="VintageYear" /> 

  <owlx:DataPropertyValue owlx:property="yearValue">

    <owlx:DataValue owlx:datatype="&xsd;positiveInteger">1998</owlx:DataValue> 

  </owlx:DataPropertyValue>

</owlx:Individual> 

RDF/XML Syntax (see also 3.2.3 in [OWL Guide]) 

<VintageYear rdf:ID="Year1998">

  <yearValue rdf:datatype="&xsd;positiveInteger">1998</yearValue>

</VintageYear> 

B.2.3 Property Characteristics

(a) Transitive Property

Example B2-15: XML Presentation Syntax for owlx:ObjectProperty 

<owlx:ObjectProperty owlx:name="locatedIn" owlx:transitive="true">

  <owlx:domain owlx:class="&owl;Thing" /> 

  <owlx:range owlx:class="#Region" />

</owlx:ObjectProperty>

<owlx:Individual owlx:name="SantaCruzMountainsRegion">

  <owlx:type owlx:name="Region" /> 

  <owlx:ObjectPropertyValue owlx:property="locatedIn"> 

    <owlx:Individual owlx:name="#CaliforniaRegion" /> 

  </owlx:ObjectPropertyValue> 

</owlx:Individual>

<owlx:Individual owlx:name="CaliforniaRegion">

  <owlx:type owlx:name="Region" /> 

  <owlx:ObjectPropertyValue owlx:property="locatedIn"> 

    <owlx:Individual owlx:name="#USRegion" /> 

  </owlx:ObjectPropertyValue> 

</owlx:Individual>

RDF/XML Syntax: owl:ObjectProperty (see also 3.3 in [OWL Guide]) 

<owl:ObjectProperty rdf:ID="locatedIn">

  <rdf:type rdf:resource="&owl;TransitiveProperty" />

  <rdfs:domain rdf:resource="&owl;Thing" />

  <rdfs:range rdf:resource="#Region" />

</owl:ObjectProperty>

<Region rdf:ID="SantaCruzMountainsRegion">

  <locatedIn rdf:resource="#CaliforniaRegion" />

</Region>

<Region rdf:ID="CaliforniaRegion">

  <locatedIn rdf:resource="#USRegion" />

</Region>

(b) Symmetric Property

Example B2-16: XML Presentation Syntax for owlx:ObjectProperty and owlx:Individual[axiom] 

<owlx:ObjectProperty owlx:name="adjacentRegion" owlx:symmetric="true">

  <owlx:domain owlx:class="#Region" /> 

  <owlx:range owlx:class="#Region" />

</owlx:ObjectProperty>

<owlx:Individual owlx:name="MendocinoRegion">

  <owlx:type owlx:name="Region" /> 

  <owlx:ObjectPropertyValue owlx:property="locatedIn"> 

    <owlx:Individual owlx:name="#CaliforniaRegion" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="adjacentRegion"> 

    <owlx:Individual owlx:name="#SonomaRegion" /> 

  </owlx:ObjectPropertyValue> 

</owlx:Individual>

RDF/XML Syntax: owl:ObjectProperty (see also 3.3 in [OWL Guide]) 

<owl:ObjectProperty rdf:ID="adjacentRegion">

  <rdf:type rdf:resource="&owl;SymmetricProperty" />

  <rdfs:domain rdf:resource="#Region" />

  <rdfs:range rdf:resource="#Region" />

</owl:ObjectProperty>

<Region rdf:ID="MendocinoRegion">

  <locatedIn rdf:resource="#CaliforniaRegion" />

  <adjacentRegion rdf:resource="#SonomaRegion" />

</Region>

(c) Functional Property

Example B2-17: XML Presentation Syntax for owlx:ObjectProperty 

<owlx:Class owlx:name="VintageYear" owlx:complete="false" /> 

<owlx:ObjectProperty owlx:name="hasVintageYear" owlx:functional="true"> 

  <owlx:domain owlx:class="#Vintage" /> 

  <owlx:range owlx:class="#VintageYear" /> 

</owlx:ObjectProperty>

RDF/XML Syntax: owl:ObjectProperty (see also 3.3 in [OWL Guide]) 

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

<owl:ObjectProperty rdf:ID="hasVintageYear">

  <rdf:type rdf:resource="&owl;FunctionalProperty" />

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

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

</owl:ObjectProperty>

(d) Inverse Of

Example B2-18: XML Presentation Syntax for owlx:ObjectProperty 

<owlx:ObjectProperty owlx:name="hasMaker" owlx:functional="true" /> 

<owlx:ObjectProperty owlx:name="producesWine" owlx:inverseOf="#hasMaker" /> 

RDF/XML Syntax: owl:ObjectProperty (see also 3.3 in [OWL Guide]) 

<owl:ObjectProperty rdf:ID="hasMaker">

  <rdf:type rdf:resource="&owl;FunctionalProperty" />

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="producesWine">

  <owl:inverseOf rdf:resource="#hasMaker" />

</owl:ObjectProperty>

(e) Inverse Functional Property

Example B2-19: XML Presentation Syntax for owlx:ObjectProperty 

<owlx:ObjectProperty owlx:name="hasMaker" /> 

<owlx:ObjectProperty owlx:name="producesWine" 

        owlx:inverseFunctional="true" 

        owlx:inverseOf="#hasMaker" /> 

RDF/XML Syntax: owl:ObjectProperty (see also 3.3 in [OWL Guide]) 

<owl:ObjectProperty rdf:ID="hasMaker" />

<owl:ObjectProperty rdf:ID="producesWine">

  <rdf:type rdf:resource="&owl;InverseFunctionalProperty" />

  <owl:inverseOf rdf:resource="#hasMaker" />

</owl:ObjectProperty> 

B.2.4 Property Restrictions

(a) allValuesFrom

Example B2-20: XML Presentation Syntax for owlx:ObjectRestriction 

<owlx:Class owlx:name="Wine" owlx:complete="false">

  <owlx:Class owlx:name="&food;PotableLiquid" />  

  <owlx:ObjectRestriction owlx:property="#hasMaker"> 

    <owlx:allValuesFrom owlx:class="#Winery" />

  </owlx:ObjectRestriction> 

</owlx:Class>

RDF/XML Syntax: owl:Restriction (see also 3.4.1 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="&food;PotableLiquid" />

  <rdfs:subClassOf>

    <owl:Restriction>

      <owl:onProperty rdf:resource="#hasMaker" />

      <owl:allValuesFrom rdf:resource="#Winery" />

    </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>

(b) someValuesFrom

Example B2-21: XML Presentation Syntax for owlx:ObjectRestriction 

<owlx:Class owlx:name="Wine2" owlx:complete="false">

  <owlx:Class owlx:name="&food;PotableLiquid" />  

  <owlx:ObjectRestriction owlx:property="#hasMaker"> 

    <owlx:someValuesFrom owlx:class="#Winery" />

  </owlx:ObjectRestriction> 

</owlx:Class>

RDF/XML Syntax: owl:Restriction (see also 3.4.1 in [OWL Guide]) 

<owl:Class rdf:ID="Wine2">

  <rdfs:subClassOf rdf:resource="&food;PotableLiquid" />

  <rdfs:subClassOf>

    <owl:Restriction>

      <owl:onProperty rdf:resource="#hasMaker" />

      <owl:someValuesFrom rdf:resource="#Winery" /> 

    </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>   

(c) Cardinality

Example B2-22: XML Presentation Syntax for owlx:ObjectRestriction 

<owlx:Class owlx:name="Vintage" owlx:complete="false"> 

  <owlx:ObjectRestriction owlx:property="#hasVintageYear"> 

    <owlx:cardinality owlx:value="1" /> 

  <owlx:ObjectRestriction> 

</owlx:Class>

RDF/XML Syntax: owl:Restriction (see also 3.4.2 in [OWL Guide]) 

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

  <rdfs:subClassOf>

    <owl:Restriction>

      <owl:onProperty rdf:resource="#hasVintageYear"/>  

      <owl:cardinality 

        rdf:datatype="&xsd;NonNegativeInteger">1</owl:cardinality>

    </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>

(d) hasValue

Example 2-23: XML Presentation Syntax for owlx:ObjectRestriction 

<owlx:Class owlx:name="Burgundy" owlx:complete="false"> 

  <owlx:ObjectRestriction owlx:property="#hasSugar">

    <owlx:hasValue owlx:name="#Dry" /> 

  </owlx:ObjectRestriction> 

</owlx:Class>

RDF/XML Syntax: owl:Restriction (see also 3.4.3 in [OWL Guide]) 

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

  <rdfs:subClassOf>

    <owl:Restriction>

      <owl:onProperty rdf:resource="#hasSugar" />

      <owl:hasValue rdf:resource="#Dry" />

    </owl:Restriction>

  </rdfs:subClassOf>

</owl:Class>

B.3 Ontology Mapping

B.3.1 Equivalent Class

Example 3-1: XML Presentation Syntax for owlx:Class[axiom] 

<owlx:Class owlx:name="Wine" owlx:complete="true">

  <owlx:Class owlx:name="&vin;Wine" /> 

</owlx:Class> 

RDF/XML Syntax: owl:equivalentClass (see also 4.1 in [OWL Guide]) 

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

  <owl:equivalentClass rdf:resource="&vin;Wine"/>

</owl:Class>

Example 3-2: XML Presentation Syntax for owlx:Class[axiom] 

<owlx:Class owlx:name="TexasThings" owlx:complete="true"> 

  <owlx:ObjectRestriction owlx:property="#locatedIn"> 

    <owlx:allValuesFrom owlx:class="#TexasRegion" />

  </owlx:ObjectRestriction> 

</owlx:Class> 

RDF/XML Syntax: owl:equivalentClass (see also 4.1 in [OWL Guide]) 

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

  <owl:equivalentClass>

    <owl:Restriction>

      <owl:onProperty rdf:resource="#locatedIn" />

      <owl:allValuesFrom rdf:resource="#TexasRegion" />

    </owl:Restriction>

  </owl:equivalentClass>

</owl:Class> 

B.3.2 Same Individual

Example 3-3: XML Presentation Syntax for owlx:SameIndividual 

<owlx:Individual owlx:name="#MikesFavoriteWine">

  <owlx:type owlx:name="Wine" />

</owlx:Individual> 

<owlx:SameIndividual>

  <owlx:Individual owlx:name="#MikesFavoriteWine" owlx:type="Wine" />

  <owlx:Individual owlx:name="#StGenevieveTexasWhite" /> 

</owlx:SameIndividual>

RDF/XML Syntax: owl:sameIndividualAs (see also 4.2 in [OWL Guide]) 

<Wine rdf:ID="MikesFavoriteWine"> 

  <owl:sameIndividualAs rdf:resource="#StGenevieveTexasWhite" /> 

</Wine> 

B.3.3 Different Individuals

Example 3-4: XML Presentation Syntax for owlx:DifferentIndividuals 

<owlx:Individual owlx:name="Dry"> 

  <owlx:type owlx:name="WineSugar" /> 

</owlx:Individual>

<owlx:Individual owlx:name="Sweet">

  <owlx:type owlx:name="WineSugar" /> 

</owlx:Individual> 

<owlx:DifferentIndividuals>

  <owlx:Individual owlx:name="#Sweet" /> 

  <owlx:Individual owlx:name="#Dry" />

</owlx:DifferentIndividuals>

RDF/XML Syntax: owl:differentFrom (see also 4.3 in [OWL Guide]) 

<WineSugar rdf:ID="Dry" />

<WineSugar rdf:ID="Sweet">  

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

</WineSugar> 

Example 3-5: XML Presentation Syntax for owlx:DifferentIndividuals 

<owlx:Individual owlx:name="OffDry"> 

  <owlx:type owlx:name="WineSugar" /> 

</owlx:Individual>

<owlx:DifferentIndividuals>

  <owlx:Individual owlx:name="#OffDry" /> 

  <owlx:Individual owlx:name="#Dry" />

  <owlx:Individual owlx:name="#Sweet" /> 

</owlx:DifferentIndividuals>

RDF/XML Syntax: owl:differentFrom (see also 4.3 in [OWL Guide]) 

<WineSugar rdf:ID="OffDry">

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

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

</WineSugar>

Example 3-6: XML Presentation Syntax for owlx:DifferentIndividuals 

<owlx:DifferentIndividuals>

  <owlx:Individual owlx:name="Red"   owlx:type="&vin;WineColor" /> 

  <owlx:Individual owlx:name="White" owlx:type="&vin;WineColor" />

  <owlx:Individual owlx:name="Rose"  owlx:type="&vin;WineColor" /> 

</owlx:DifferentIndividuals>

RDF/XML Syntax: owl:AllDifferent (see also 4.3 in [OWL Guide]) 

<owl:AllDifferent>

  <owl:distinctMembers rdf:parseType="Collection">

    <vin:WineColor rdf:about="#Red" />

    <vin:WineColor rdf:about="#White" />

    <vin:WineColor rdf:about="#Rose" />

  </owl:distinctMembers>

</owl:AllDifferent>

B.4 Complex Classes

B.4.1 Set Operators

Classes constructed using the set operations are definitions (or axioms), and the members of the class are completely specified by the set operation. In the XML presentation syntax, the modality attribute owlx:complete of owlx:Class[axiom] must be set to true for class definitions using set operators.

(a) Intersection

The class definition below states that WhiteWine is exactly the intersection of the class Wine and the set of things that are white in color. This means that if something is white and a wine, then it is an instance of WhiteWine. Without such a definition it is possible to know that white wines are wines and white, but not vice-versa. This is an important tool for categorizing individuals.

Example 4-1: XML Presentation Syntax for owlx:IntersectionOf 

<owlx:Class owlx:name="WhiteWine" owlx:complete="true">

  <owlx:IntersectionOf>

    <owlx:Class owlx:name="#Wine" />

    <owlx:ObjectRestriction owlx:property="#hasColor">

      <owlx:hasValue owlx:name="#White" /> 

    </owlx:ObjectRestriction>

  </owlx:IntersectionOf>

</owlx:Class>

RDF/XML Syntax: owl:intersectionOf (see also 5.1.1 in [OWL Guide]) 

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

  <owl:intersectionOf rdf:parseType="Collection">

    <owl:Class rdf:about="#Wine" />

    <owl:Restriction>

      <owl:onProperty rdf:resource="#hasColor" />

      <owl:hasValue rdf:resource="#White" />

    </owl:Restriction>

  </owl:intersectionOf>

</owl:Class>

The following example defines Burgundy that includes exactly those wines that have at least one locatedIn relation to the Bourgogne Region.

Example 4-2: XML Presentation Syntax for owlx:Class[axiom] (with an implicit 'owlx:IntersectionOf'): 

<owlx:Class owlx:name="#Burgundy" owlx:complete="true">

  <owlx:Class owlx:name="#Wine" /> 

  <owlx:ObjectRestriction owlx:property="#locatedIn"> 

    <owlx:hasValue owlx:name="#BourgogneRegion" /> 

  </owlx:ObjectRestriction>

</owlx:Class>

RDF/XML Syntax: owl:intersectionOf (see also 5.1.1 in [OWL Guide]) 

<owl:Class rdf:about="#Burgundy">

  <owl:intersectionOf rdf:parseType="Collection">

    <owl:Class rdf:about="#Wine" />

    <owl:Restriction>

      <owl:onProperty rdf:resource="#locatedIn" />

      <owl:hasValue rdf:resource="#BourgogneRegion" />

    </owl:Restriction>

  </owl:intersectionOf>

</owl:Class>

The next example says that the class WhiteBurgundy is exactly the intersection of white wines and Burgundies.

Example 4-3: XML Presentation Syntax for owlx:Class[axiom] 

<owlx:Class owlx:name="WhiteBurgundy" owlx:complete="true"> 

  <owlx:Class owlx:name="#Burgundy" /> 

  <owlx:Class owlx:name="#WhiteWine" /> 

</owlx:Class> 

RDF/XML Syntax: owl:intersectionOf (see also 5.1.1 in [OWL Guide]) 

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

  <owl:intersectionOf rdf:parseType="Collection">

    <owl:Class rdf:about="#Burgundy" />

    <owl:Class rdf:about="#WhiteWine" />

  </owl:intersectionOf> 

</owl:Class>

(b) Union

The class Fruit given below includes both the extension of SweetFruit and the extension of NonSweetFruit.

Example 4-4: XML Presentation Syntax for owlx:UnionOf 

<owlx:Class owlx:name="Fruit" owlx:complete="true"> 

  <owlx:UnionOf>

    <owlx:Class owlx:name="#SweetFruit" /> 

    <owlx:Class owlx:name="#NonSweetFruit" /> 

  </owlx:UnionOf>

</owlx:Class> 

RDF/XML Syntax: owl:unionOf (see also 5.1.2 in [OWL Guide]) 

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

  <owl:unionOf rdf:parseType="Collection">

    <owl:Class rdf:about="#SweetFruit" />

    <owl:Class rdf:about="#NonSweetFruit" />

  </owl:unionOf>

</owl:Class>

The next example says that the instances of Fruit are a subset of the intersection of sweet and non-sweet fruit, which is expected to be the empty set.

Example 4-5: XML Presentation Syntax for owlx:Class[axiom] 

<owlx:Class owlx:name="Fruit2" owlx:complete="false"> 

  <owlx:Class owlx:name="#SweetFruit" /> 

  <owlx:Class owlx:name="#NonSweetFruit" /> 

</owlx:Class> 

RDF/XML Syntax: owl:Class (see also 5.1.2 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="#SweetFruit" />

  <rdfs:subClassOf rdf:resource="#NonSweetFruit" />

</owl:Class>      

(c) Complement

The complementOf construct selects all individuals from the domain of discourse that do not belong to a certain class. Usually this refers to a very large set of individuals:

Example 4-6: XML Presentation Syntax for owlx:ComplementOf 

<owlx:Class owlx:name="NonConsumableThing" owlx:complete="true"> 

  <owlx:ComplementOf>

    <owlx:Class owlx:name="#ConsumableThing" /> 

  </owlx:ComplementOf>

</owlx:Class> 

RDF/XML Syntax: owl:complementOf (see also 5.1.3 in [OWL Guide]) 

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

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

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

</owl:Class>

The class of NonConsumableThing above includes as its members all individuals that do not belong to the extension of ConsumableThing. This set includes all Wine(s), Region(s), etc. It is literally the set difference between owlx:Individual (i.e., owl:Thing in the RDF/XML syntax) and ConsumableThing. A typical usage pattern for the complement operator is thus in combination with other set operators: 

The next example defines the class NonFrenchWine to be the intersection of Wine with the set of all things not located in France.

Example 4-7: XML Presentation Syntax for owlx:ComplementOf 

<owlx:Class owlx:name="NonFrenchWine" owlx:complete="true">

  <owlx:Class owlx:name="#Wine" /> 

  <owlx:ComplementOf>

    <owlx:ObjectRestriction owlx:property="#locatedIn"> 

      <owlx:hasValue owlx:name="#FrenchRegion" /> 

    </owlx:ObjectRestriction>

  </owlx:ComplementOf> 

</owlx:Class>

RDF/XML Syntax: owl:complementOf (see also 5.1.3 in [OWL Guide]) 

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

  <owl:intersectionOf rdf:parseType="Collection">

    <owl:Class rdf:about="#Wine"/>

    <owl:Class>

      <owl:complementOf>

        <owl:Restriction>

          <owl:onProperty rdf:resource="#locatedIn" />

          <owl:hasValue rdf:resource="#FrenchRegion" />

        </owl:Restriction>

      </owl:complementOf>

    </owl:Class>

  </owl:intersectionOf>

</owl:Class>               

B.4.2 Enumerated Classes

An OWL class can be defined via a direct enumeration of its members by using owlx:OneOf construct. This definition completely specifies the class extension, so that no other individuals can be declared to belong to the class. The following defines a class WineColor whose members are the individuals White, Rose, and Red.

Example 4-8: XML Presentation Syntax for owlx:OneOf [object] 

<owlx:Class owlx:name="WineColor" owlx:complete="false">

  <owlx:Class owlx:name="#WineDescriptor" /> 

  <owlx:OneOf>

    <owlx:Individual owlx:name="#White" /> 

    <owlx:Individual owlx:name="#Rose" /> 

    <owlx:Individual owlx:name="#Red" /> 

  </owlx:OneOf>

</owlx:Class>

RDF/XML Syntax: owl:oneOf (see also 5.2 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="#WineDescriptor"/>

  <owl:oneOf rdf:parseType="Collection">

    <owl:Thing rdf:about="#White"/>

    <owl:Thing rdf:about="#Rose"/>

    <owl:Thing rdf:about="#Red"/>

  </owl:oneOf>

</owl:Class>

In the XML presentation syntax, owlx:EnumeratedClass can also be used for the enumerative class definition as shown below.

Example 4-9: XML Presentation Syntax for owlx:EnumeratedClass 

<owlx:Class owlx:name="WineColor" owlx:complete="false">

  <owlx:Class owlx:name="#WineDescriptor" /> 

</owlx:Class>

<owlx:EnumeratedClass owlx:name="WineColor">

  <owlx:Individual owlx:name="#White" owlx:type="WineColor" />

  <owlx:Individual owlx:name="#Rose"  owlx:type="WineColor" />

  <owlx:Individual owlx:name="#Red"   owlx:type="WineColor" />

</owlx:EnumeratedClass>

RDF/XML Syntax: owl:oneOf (see also 5.2 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="#WineDescriptor"/>

  <owl:oneOf rdf:parseType="Collection">

    <WineColor rdf:about="#White" />

    <WineColor rdf:about="#Rose" />

    <WineColor rdf:about="#Red" />

  </owl:oneOf>

</owl:Class>

B.4.3 Disjoint Classes

The disjointness of a set of classes guarantees that an individual that is a member of one class cannot simultaneously be an instance of a specified other class.

Example 4-10: XML Presentation Syntax for owlx:DisjointClasses 

<owlx:Class owlx:name="Pasta" owlx:complete="false">

  <owlx:Class owlx:name="#EdibleThing" /> 

</owlx:Class>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Pasta" />

  <owlx:Class owlx:name="#Meat" />

</owlx:DisjointClasses>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Pasta" />

  <owlx:Class owlx:name="#Fowl" />

</owlx:DisjointClasses>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Pasta" />

  <owlx:Class owlx:name="#Seafood" />

</owlx:DisjointClasses>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Pasta" />

  <owlx:Class owlx:name="#Dessert" />

</owlx:DisjointClasses>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Pasta" />

  <owlx:Class owlx:name="#Fruit" /> 

</owlx:DisjointClasses>

RDF/XML Syntax: owl:disjointWith (see also 5.3 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="#EdibleThing"/>

  <owl:disjointWith rdf:resource="#Meat"/>

  <owl:disjointWith rdf:resource="#Fowl"/>

  <owl:disjointWith rdf:resource="#Seafood"/>

  <owl:disjointWith rdf:resource="#Dessert"/>

  <owl:disjointWith rdf:resource="#Fruit"/>

</owl:Class>

The above Pasta example demonstrates multiple disjoint classes. Note that this only asserts that Pasta is disjoint from all of these other classes. It does not assert, for example, that Meat and Fruit are disjoint. A owlx:DisjointClasses in the XML presentation syntax allows to assert that a set of classes is mutually disjoint. On the other hand, there must be an owl:disjointWith assertion for every pair in the RDF/XML syntax.

A common requirement is to define a class as the union of a set of mutually disjoint subclasses. In the following example, Fruit is defined to be exactly the union of SweetFruit and NonSweetFruit. It must be noted here that these subclasses exactly partition Fruit into two distinct subclasses because they are disjoint.

Example 4-11: XML Presentation Syntax for owlx:DisjointClasses 

<owlx:Class owlx:name="SweetFruit" owlx:complete="false">

  <owlx:Class owlx:name="#EdibleThing" /> 

</owlx:Class>

<owlx:Class owlx:name="NonSweetFruit" owlx:complete="false">

  <owlx:Class owlx:name="#EdibleThing" /> 

</owlx:Class>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#SweetFruit" />

  <owlx:Class owlx:name="#NonSweetFruit" /> 

</owlx:DisjointClasses>

RDF/XML Syntax: owl:disjointWith (see also 5.3 in [OWL Guide]) 

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

  <rdfs:subClassOf rdf:resource="#EdibleThing" />

</owl:Class>

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

  <rdfs:subClassOf rdf:resource="#EdibleThing" />

  <owl:disjointWith rdf:resource="#SweetFruit" />

</owl:Class>

B.5 Ontology Versioning

Example 5-1: XML Presentation Syntax for owlx:PriorVersion 

<owlx:PriorVersion owlx:ontology="http://www.example.org/wine-112102.owl" /> 

RDF/XML Syntax: owl:priorVersion (see also 6. in [OWL Guide]) 

<owl:Ontology rdf:about="http://www.example.org/wine"> 

  <owl:priorVersion rdf:resource="http://www.example.org/wine-112102.owl"/> 

</owl:Ontology> 

Example 5-2: XML Presentation Syntax for owlx:Class[axiom], and owlx:ObjectProperty 

<owlx:Class owlx:name="&vin;JugWine" 

  owlx:complete="false" owlx:deprecated="true" />

<owlx:ObjectProperty owlx:name="&vin;hasSeeds" owlx:deprecated="true" />

RDF/XML Syntax: owl:DeprecatedClass and owl:DeprecatedProperty (see also 6. in [OWL Guide]) 

<owl:DeprecatedClass rdf:ID="&vin;JugWine" />

<owl:DeprecatedProperty rdf:ID="&vin;hasSeeds" />
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Appendix C. Transformation to OWL in RDF/XML

An XSLT stylesheet (owlxml2rdf.xsl) is available for the transformation of an OWL document from the XML presentation syntax to the RDF/XML syntax [RDF/XML Syntax]. This stylesheet basically follows the mapping rules in [OWL Semantics], but tries to achieve a more legible result that the mere set of triples.

The stylesheet accepts a number of parameters that allows to refine its behavior:

· var (default value: "oOo") contains the string that is used for generating new identifiers. This is used when unamed entities in the XML syntax have to be refered in RDF. It can be changed to avoid name clashes. 

· prefix (default value: "") is used to prefix the names used in the generated document. The empty string makes the names implicitely prefixed by the URL of the generated documents. It could be convienient to use that of the source document. 

· import (default value: 0) indicates the depths of inclusion to be performed by the transformation. The default value (0) indicate that no inclusion is performed, an integer indicates the depth of the import tree to be explored, and "*" indicates that the closure of imports [OWL Reference] is included in the generated document. 

Currently known limitations of the stylesheet are:

· the stylesheet does hardly declare rdf:id but uses about instead; 

· the import feature for values other than 0 have not been implemented; 

· too many namespace declaration are generated. 
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Abstract of this document was revised to clarify this document is to provide OWL's XML Presentation Syntax rather that serialization syntax. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003May/0370.html. In addition, the convention of a namespace prefix for the XML Presentation Syntax was changed from 'owls' to 'owlx'. 

2003/05/07 

Details of document style have been corrected to follow the W3C's publication rules. 

2003/03/27 

'value' element, which corresponds to 'owl:hasValue', was renamed 'hasValue', so that the declarations of cardinality restrictions can be fully compatible with the RDF/XML syntax. 

2003/03/25 

'cardinality' element (with 'minValue', 'maxValue' and 'value' attributes) was removed, and 'minCardinality', 'maxCardinality' and 'cardinality' (all solely with 'value' attribute) was added so that multiple cardinality values can be appropriately prohibited for OWL Lite. 

2003/03/17 

'cardinality' element and its 'minValue', 'maxValue' and 'value' attributes were introduced; and 'minCardinality', 'maxCardinality' and 'cardinality' attributes of 'DataRestriction' and 'ObjectRestriction' were removed instead. On the basis of these revisions, syntax of content elements for 'DataRestriction' and 'ObjectRestriction' was revised in accordance with the changes in the OWL Abstract Syntax (see also http://lists.w3.org/Archives/Public/www-webont-wg/2003Mar/0064.html). That is, the restrections for OWL Lite was changed to eliminate to have exactly one component, while those for OWL DL and Full were changed to allow to have at least one component. 

2003/03/05 

'xsi:type' attribute of 'DataValue' was changed as 'datatype', because DataValue is the only element using 'xsi:type' for data typing while 'datatype' is used for all the other cases in DataRestriction/allValuesFrom, DataRestriction/someValuesFrom, and DatatypeProperty/range. Note that the QName datatype (used as the value type of 'xsi:type') requires a namespace declaration to be in scope during the datatype mapping, and is not suitable for use in RDF. See also http://www.w3.org/TR/2003/WD-rdf-concepts-20030123/#section-Datatypes and a thread of RDF Core WG's discussions including http://lists.w3.org/Archives/Public/w3c-rdfcore-wg/2002Oct/0181.html. 

2003/02/27 

'Info' element (a child of 'Annotation') was removed, since 'Info' cannot have any corresponding construct in the RDF/XML syntax (although 'Info' can directly be mapped to an RDF triple by using 'subject' and 'object' attributes). See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Feb/0362.html. 

2003/02/26 

'super' element contained by 'DatatypeProperty' and 'ObjectProperty' was renamed as 'superProperty', in order to avoid confusion with another 'super' element contained by 'SubClassOf'. 

2003/02/24 

The 'subject' attribute of 'Documentation' was removed, since it cannot be mapped on any construct in the RDF/XML syntax. 

2003/02/23 

Miss-spelled element name 'someValueFrom' was corrected to be 'someValuesFrom' for DataRestriction and ObjectRestriction. 

2003/02/20 

The following changes were made in accordance with the changes in the OWL semantics document (editor's version of 15 February 2003). See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Feb/0224.html 

· The xsd:minOccurs of EquivalentClasses, DisjointClasses, SameIndividual, and DifferentIndividuals were changed from '1' to '2'. 

· The xsd:minOccurs of DatatypeProperty and ObjectProperty in EquivalentProperties were changed from '1' to '2'. 

· 'DeprecatedClass' and 'DeprecatedProperty' were removed, and 'deprecated' attribute was added to 'Class' (axiom), 'EnumeratedClass', 'DatatypeProperty' and 'ObjectProperty'. 

2003/02/09 

'DatatypeRestriction' was renamed back to 'DataRestriction' because 'DataRestriction' is consistent with 'ObjectRestriction' (that is not 'ClassRestriction'). 

2003/02/04 

'xsd:redefine' element was removed from 'owl1-dl-descriptionGroup.xsd' in order for the XML Schemas not to use xsd:redefine at all. This change allowed for the Schemas to be usable for more XML parsers, because it was reported a couple of XML parsers did not support the 'redefine' construct of XML Schema. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Feb/0052.html. 

2003/01/27 

Individuals in 'SameIndividual', 'DifferentIndividual' and 'EnumeratedClass' were changed from individual constructs to individual IDs, in order to be consistent with the OWL Abstract Syntax. 

2003/01/26 

'Annotation' element was extended as a placeholder of additional metadata (e.g., Dublin Core Metadata) to meet the requirement R5 Ontology metadata [http://www.w3.org/TR/webont-req/#req-metadata]. 'Annotation' may take elements that can be in any namespace other than the target namespace 'owls'. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0481.html. 

2003/01/25 

'Label' element was introduced, in order to meet the requiremnet R18 User-displayable labels [http://www.w3.org/TR/webont-req/#req-user-labels]. See also (2) in http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0464.html. 

2003/01/25 

'xml:lang' attribute was added to 'Label' and 'Documentation' elements, in order to meet the requirement of I18N (Internationalization) in R19. Supporting a character model [http://www.w3.org/TR/webont-req/#req-character-model]. See also http://www.w3.org/TR/webont-req/#goal-internationalization. 

2003/01/24 

The maximum occurence of 'Annotation' element in the 'annotated' complex type was changed to 1, because the content elements of the 'Annotation' in itself allows unbounded occurence. Note that multiple 'Annotation' elements are still allowed as immediate children of the root ('Ontology') element. 

2003/01/23 

'VersionInfo' element was added again because there was not any strong reason for the removal after all. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0382.html. 

2003/01/12 

'VersionInfo' element was removed since it was not included in the versioning identifier. See also http://lists.w3.org/Archives/Public/www-webont-wg/2002Dec/0075.html. 

2003/01/12 

Child element 'Annotation' was removed from 'DeprecatedClass' and 'DepricatedProperty' and a class ID and a property ID attribute were added to 'DeprecatedClass' and 'DepricatedProperty' respectively. 

2003/01/10 

'type' of individuals was extended to have arbitrary descriptions in OWL DL/Full. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0157.html. 

2003/01/09 

Update of the XML Schemas was posted as http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0152.html, including an XSLT stylesheet that transforms OWL in XML syntax to RDF/XML syntax. The stylesheet was created by Jérôme Euzenat ( http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0125.html). 

2003/01/08 

Elements for ontology versioning were added: DeprecatedClass, DeprecatedProperty, VersionInfo, PriorVersion, BackwardCompatibleWith. 

2003/01/08 

The element names 'DataRestriction' and 'IndividualRestriction' were changed respectively to 'DatatypeRestriction' and 'ObjectRestriction'. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0140.html. 

2003/01/06 

Constraints on property type are incorporated into 'SubPropertyOf' and 'EquivalentProperties'. See also http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0112.html and http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0134.html. 

2003/01/05 

'EquivalentClasses' for OWL Lite was revised with restricted type of non-empty class IDs. 

2003/01/04 

'domain' and 'range' (DatatypeProperty and ObjectProperty) for OWL Lite were reivsed with restricted types: ClassIDType and DatatypeIDType. 

2003/01/03 

'allValuesFrom' and 'someValueFrom' for OWL Lite are revised with restricted types: ClassIDType and DatatypeIDType. 

2003/01/01 

'AnnotationType' was extended to have 'Info' and 'Documentation' children. The Annotation element was made available for all the elements specified in the OWL Abstract Syntax. See also: http://lists.w3.org/Archives/Public/www-webont-wg/2003Jan/0090.html. 

2002/12/30 

On the basis of the XML presentation syntax schema created by Peter F. Patel-Schneider ( http://lists.w3.org/Archives/Public/www-webont-wg/2002Dec/0249.html), the XML schema was modularized for OWL Lite/DL/Full by Masahiro Hori ( http://lists.w3.org/Archives/Public/www-webont-wg/2002Dec/0295.html). 
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1 Introduction

This document specifies XML presentation syntax for OWL, which is defined as a dialect similar to OWL Abstract Syntax [OWL Semantics]. The OWL language provides three increasingly expressive sublanguages: OWL Lite, OWL DL, and OWL Full. This document provides XML Schemas for XML presentation syntax corresponding to the three sublanguages. Each of the sublanguages is an extension of its simpler predecessor, and the following relations hold but the inverses do not.

· Every document valid against the XML Schema of OWL Lite is valid against the XML Schema of OWL DL. 

· Every document valid against the XML Schema of OWL DL is valid against the XML Schema of OWL Full. 

Three Schemas are defined for the sublanguages: OWL Lite (owl1-lite.xsd), OWL DL (owl1-dl.xsd), and OWL Full (owl1-full.xsd). The definitions of these Schemas are given in Appendix A.

1.1 OWL Document Structure

The root element of OWL documents for the XML presentation syntax must be Ontology element (2.1), and an OWL document further consists of optional header elements (2.2) as well as any number of classes (2.3), properties (2.4), and individuals (2.5).

Example 1_1-1 (L,D,F) 

<?xml version="1.0"?>

<!DOCTYPE Ontology [

    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 

]>

<owlx:Ontology owlx:name="http://www.example.org/wine" 

  xmlns:owlx="http://www.w3.org/2003/05/owl-xml">

  <!--  

    Contains optional header elements as well as 

    any number of classes, properties, and individuals.  

  -->

</owlx:Ontology>

Attribute values are frequently used for referring to identifiers in OWL. Since attribute values are not namespace sensitive, they may be written down in their fully expanded form (e.g., http://www.example.org/owl/wine#merlot). Alternatively, XML entities can be used as abbreviations. In the XML presentation syntax, XML Schema datatypes (2.6) are referred to by owlx:datatype attributes, and an XML entity &xsd; can be used for readability.

1.2 Notational Conventions

A number of namespace prefixes are used in this document as listed below. Note that the choice of any namespace prefix is arbitrary, and not semantically significant.

	Prefix
	Namespace
	Notes

	owlx
	"http://www.w3.org/2003/05/owl-xml"
	The namespace of the XML presentation syntax of OWL defined by this document

	owl
	"http://www.w3.org/2002/07/owl"
	The namespace of OWL in RDF/XML syntax 

	xsd
	"http://www.w3.org/2001/XMLSchema"
	The namespace of the XML Schema [XMLSchema-1] 


2. Element Reference

All the elements and their attributes and element contents in the XML syntax are listed in this section. In order to indicate partial availability for OWL sublanguages, subscript enclosed within parentheses [e.g., (L) and (D,F)] may be appended to either element names, attribute names, or labels for element contents (i.e., Content:). For example, EnumeratedClass(D,F) means that EnumeratedClass element is only available for OWL DL and OWL Full. Note that all the elements, attributes, and element contents without subscript in parentheses means that those constructs are available for all the three OWL sublanguages. 

Examples and their brief explanations of OWL statements in this section are derived from the Reference document [OWL Reference], and more examples in Appendix B are created on the basis of the Guide document [OWL Guide]. In addition, element index (3.1) gives an alphabetical list of elements in the XML presentation syntax, and cross reference (3.2) shows the correspondence between constructs in RDF/XML syntax and elements of XML presentation syntax. In Appendix C, an XSLT stylesheet is given for the transformation from the XML presentation syntax toward RDF/XML syntax of OWL.

2.1 The Root Element

element Ontology 

<Ontology

  name = xsd:anyURI 

>

  Content: (VersionInfo | PriorVersion | BackwardCompatibleWith | 

            IncompatibleWith | Imports | Annotation | 

            Class[axiom] | EnumeratedClass(D,F) | 

            SubClassOf(D,F) | EquivalentClasses | DisjointClasses(D,F) | 

            DatatypeProperty | ObjectProperty | 

            SubPropertyOf | EquivalentProperties | 

            Individual[axiom] | SameIndividual | DifferentIndividuals)* 

</Ontology>

	Attribute: 
	name - refers to a name of this ontology, which is the base URI of this element. 

	Note: 
	This is the root element of OWL documents in the XML presentation syntax, while rdf:RDF is used as the document root for OWL in RDF/XML. 

	See also: 
	owl:Ontology used as a construct for the header component in [OWL Reference]


2.2 Header Elements

The root element Ontology may optionally contain, in any order, any number of header elements for versioning import and/or annotation statements. In the presentation syntax, there is no header element in contrast to the RDF/XML syntax in which owl:Ontology is provided as a construct for the header component.

A sample ontology header could look like this (see also 3 in [OWL Reference]):

Example 2_2-1 (L,D,F) 

<owlx:VersionInfo>2003/02/24 22:37:39</owlx:VersionInfo>

<owlx:Annotation>

  <owlx:Documentation>An example OWL ontology</owlx:Documentation> 

</owlx:Annotation>

<owlx:PriorVersion owlx:ontology="http://www.example.org/wine-112102.owl" /> 

<owlx:Imports owlx:ontology="http://www.example.org/food.owl"/> 

<owlx:Annotation>

  <owlx:Label>Wine Ontology</owlx:Label> 

</owlx:Annotation>

element VersionInfo 

<VersionInfo>

  Content: (#CDATA)

</VersionInfo>

	Parents: 
	Ontology

	Note: 
	This element contains a string giving information about this version such as RCS/CVS keywords.

	See also: 
	owl:versionInfo in [OWL Reference]


element PriorVersion 

<PriorVersion

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</PriorVersion>

	Attribute: 
	ontology - a reference to a prior ontology

	Parents: 
	Ontology

	Note: 
	This element contains a reference to another ontology that identifies the specified ontology as a prior version of the containing ontology.

	See also: 
	owl:priorVersion in [OWL Reference]


element BackwardCompatibleWith 

<BackwardCompatibleWith

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</BackwardCompatibleWith>

	Attribute: 
	ontology - a reference to a backward compatible ontology

	Parents: 
	Ontology

	Note: 
	This element contains a reference to another ontology that identifies the specified ontology as a prior version of the containing ontology, and further indicates that it is backward compatible with it.

	See also: 
	owl:backwardCompatibleWith in [OWL Reference]


element IncompatibleWith 

<IncompatibleWith

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</IncompatibleWith>

	Attribute: 
	ontology - a reference to an incompatible ontology

	Parents: 
	Ontology

	Note: 
	This element contains a reference to another ontology that indicates that the containing ontology is a later version of the referenced ontology, but is not backward compatible with it.

	See also: 
	owl:incompatibleWith in [OWL Reference]


element Imports 

<Imports

  ontology = xsd:anyURI {required} 

>

  Content: (##empty)

</Imports>

	Attribute: 
	ontology - a reference to another ontology

	Parents: 
	Ontology

	Note: 
	This element refers to another OWL ontology containing definitions, whose meaning is considered to be part of the meaning of the importing ontology.

	See also: 
	owl:imports in [OWL Reference]


element Annotation 

<Annotation>

  Content: (Label | Documentation | xsd:any )*

</Annotation>

	Parents: 
	Ontology, Class[axiom], EnumeratedClass(D,F), DatatypeProperty, ObjectProperty, Individual[axiom]

	Note: 
	This element is provided as a place holder for various ways of annotations such as Label and Documentation. In particular, this element can take a wildcard element (xsd:any), which can be in any namespace other than the target namespace 'owlx' for the XML presentation syntax Schema (http://www.w3.org/2003/05/owl-xml), since namespace attribute value of the xsd:any element is specified as ##other in the Schema declaration. In addition, according to the declaration processContents="lax" in the xsd:any, the wildcard element allows an XML Schema processor to validate elements for which it can find namespace declarations and raise errors if they are invalid. However, the processor will not report errors on the elements for which it does not find declarations. 


element Label 

<Label

  xml:lang = xsd:language 

>

  Content: (#CDATA)

</Label>

	Attribute: 
	xml:lang - specifies the language used in the content

	Parents: 
	Annotation

	Note: 
	This element provides a human-readable version name of an annotated element. In RDF/XML syntax, this element is mapped to rdfs:label in [RDF Schema].


element Documentation 

<Documentation

  xml:lang = xsd:language 

>

  Content: (#CDATA)

</Documentation>

	Attribute: 
	xml:lang - specifies the language used in the content

	Parents: 
	Annotation

	Note: 
	This element provides a human-readable description of an annotated element. In RDF/XML syntax, this element is mapped to rdfs:comment in [RDF Schema].


2.3 Classes

Classes provide an abstraction mechanism for grouping resources with similar characteristics. OWL classes are described through "class descriptions", which can be combined into "class axioms". "Axiom" is a formal term, and may be called "definition" informally.

element Class[axiom] 

<Class

  name = xsd:anyURI {required} 

  complete = xsd:boolean {required} 

  deprecated = xsd:boolean 

>

  Content: (Annotation*, description*)

</Class>

	Attribute: 
	name - a reference to a name of this Class
complete - the modality is complete if true, otherwise partial. The default value is false.
deprecated - this class is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains non-empty sequence of descriptions, which are the basic building blocks of class axioms.

	See also: 
	owl:Class in [OWL Reference]


2.3.1 Class descriptions

A class description is the term used in [OWL Reference] [OWL Semantics], and used as a basic building block of class axioms (or called class definitions informally).

Model group description 

  Content: (Class[ID] | DataRestriction | ObjectRestriction | UnionOf(D,F) | 

            IntersectionOf(D,F) | ComplementOf(D,F) | OneOf[object](D,F))

	Parents: 
	Class[axiom], EquivalentClasses, DisjointClasses(D,F), 
sub(D,F), super(D,F), UnionOf(D,F), IntersectionOf(D,F), ComplementOf(D,F), 
domain(D,F), ObjectProperty/range(D,F), 
ObjectRestriction/allValuesFrom(D,F), 
ObjectRestriction/someValuesFrom(D,F), type 

	Note: 
	In the XML presentation syntax, a class description is represented as a model group definition of XML Schema [XMLSchema-1], which can be used as a reusable fragment of a content model. This model group allows to not only describe a class through a name (i.e., a class identifier), but also define an anonymous class by means of property restriction, union, intersection, complement, and enumeration.

	See also: 
	4.1 in [OWL Reference]


element Class[ID] 

<Class

  name = xsd:anyURI {required} 

>

  Content: (##empty)

</Class>

	Attribute: 
	name - a reference to a class name

	Parents: 
	description, EquivalentClasses(L), domain(L), ObjectProperty/range(L) 

	Note: 
	This element describes a class through a name.


Example 2_3-1 (L,D,F) 

<owlx:Class owlx:name="Student" owlx:complete="false"> 

  <owlx:Annotation>

    <owlx:Label xml:lang="nl">student</owlx:Label>

    <owlx:Label xml:lang="it">studente</owlx:Label>

    <owlx:Label xml:lang="es">estudiante</owlx:Label>

    <owlx:Documentation xml:lang="en">Undergraduates students</owlx:Documentation>

  </owlx:Annotation>

  <owlx:Class owlx:name="Person" />

</owlx:Class> 

2.3.2 Property restrictions

A property restriction defines an anonymous class, namely a class of all individuals that satisfy the restriction. The XML syntax of OWL distinguishes two types of property restrictions: DataRestriction (restriction on properties for which the range value is a data literal) and ObjectRestriction (restriction on properties for which the range value is an individual).

Example 2_3-2 (D,F) 

<owlx:Class owlx:name="Student" owlx:complete="false"> 

  <owlx:Class owlx:name="Person" />

  <owlx:DataRestriction owlx:property="studentID">

    <owlx:cardinality owlx:value="1" />

    <owlx:allValuesFrom owlx:datatype="&xsd;integer" />

  </owlx:DataRestriction>                        

  <owlx:DataRestriction owlx:property="grade">

    <owlx:cardinality owlx:value="1" />

    <owlx:allValuesFrom>                        

      <owlx:OneOf>                               

        <owlx:DataValue owlx:datatype="&xsd;integer">1</owlx:DataValue>

        <owlx:DataValue owlx:datatype="&xsd;integer">2</owlx:DataValue>

        <owlx:DataValue owlx:datatype="&xsd;integer">3</owlx:DataValue>

        <owlx:DataValue owlx:datatype="&xsd;integer">4</owlx:DataValue>

      </owlx:OneOf>                              

    </owlx:allValuesFrom>                       

  </owlx:DataRestriction>

  <owlx:ObjectRestriction owlx:property="schoolYear">

    <owlx:cardinality owlx:value="1" />

    <owlx:allValuesFrom> 

      <owlx:OneOf> 

        <owlx:Individual owlx:name="Freshman" />   

        <owlx:Individual owlx:name="Sophomore" />  

        <owlx:Individual owlx:name="Junior" />     

        <owlx:Individual owlx:name="Senior" /> 

      </owlx:OneOf>                              

    </owlx:allValuesFrom>                       

  </owlx:ObjectRestriction>

  <owlx:ObjectRestriction owlx:property="advisor">

    <owlx:minCardinality owlx:value="1" />

    <owlx:allValuesFrom owlx:class="Person" />

    <owlx:someValuesFrom>

      <owlx:Class owlx:name="Professor" />

      <owlx:Class owlx:name="AssociateProfessor" />

    </owlx:someValuesFrom>

  </owlx:ObjectRestriction>                  

</owlx:Class>

element DataRestriction 

<DataRestriction

  property = xsd:anyURI {required} 

>

  Content(L): ( (minCardinality | maxCardinality | cardinality | 

                 allValuesFrom | someValuesFrom) )

  Content(D,F): ( (minCardinality | maxCardinality | cardinality | 

                  allValuesFrom | someValuesFrom | hasValue)+ )

</DataRestriction>

	Attribute: 
	property - a reference to a property name

	Parents: 
	description

	Note: 
	This element declares restrictions on DatatypeProperty (properties for which the range value is a data literal). The restrictions must have exactly one content element for OWL Lite, while they must have at least one content element for OWL DL and Full.

	See also: 
	owl:Restriction, owl:minCardinality, owl:maxCardinality, owl:cardinality, owl:allValuesFrom, owl:someValuesFrom, and owl:hasValue in [OWL Reference] 


element minCardinality 

<minCardinality

  value(L)   = either '0' or '1' {required}

  value(D,F) = xsd:nonNegativeInteger {required}

>

  Content: ( ##empty )

</minCardinality>

	Attribute: 
	value - a minimum cardinality value

	Parents: 
	DataRestriction, ObjectRestriction

	Note: 
	This element declares restriction on a minimum cardinality value.

	See also: 
	owl:minCardinality in [OWL Reference] 


element maxCardinality 

<maxCardinality

  value(L)   = either '0' or '1' {required}

  value(D,F) = xsd:nonNegativeInteger {required}

>

  Content: ( ##empty )

</maxCardinality>

	Attribute: 
	value - a maximum cardinality value

	Parents: 
	DataRestriction, ObjectRestriction

	Note: 
	This element declares restriction on a maximum cardinality value.

	See also: 
	owl:maxCardinality in [OWL Reference] 


element cardinality 

<cardinality

  value(L)   = either '0' or '1' {required}

  value(D,F) = xsd:nonNegativeInteger {required}

>

  Content: ( ##empty )

</cardinality>

	Attribute: 
	value - a cardinality value

	Parents: 
	DataRestriction, ObjectRestriction

	Note: 
	This element declares restriction on a cardinality value.

	See also: 
	owl:cardinality in [OWL Reference] 


element DataRestriction/allValuesFrom 

<allValuesFrom

  datatype = xsd:anyURI 

>

  Content(D,F): ( OneOf[data]? )

</allValuesFrom>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DataRestriction

	Note: 
	This element specifies a class of all individuals for which all range values of the property under consideration are data values within the specified data range.

	See also: 
	owl:allValuesFrom in [OWL Reference]


element DataRestriction/someValuesFrom 

<someValuesFrom

  datatype = xsd:anyURI 

>

  Content(D,F): ( OneOf[data]? )

</someValuesFrom>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DataRestriction

	Note: 
	This element specifies a class of all individuals for which at least one value of the property concerned is a data value in the data range.

	See also: 
	owl:someValuesFrom in [OWL Reference]


element DataRestriction/hasValue(D,F) 

<hasValue>

  Content: ( xsd:anySimpleType )

</hasValue>

	Parents: 
	DataRestriction

	Note: 
	This element specifies a type of data value for which the property concerned has at least one value.

	See also: 
	owl:hasValue in [OWL Reference]


element ObjectRestriction 

<ObjectRestriction

  property = xsd:anyURI {required} 

>

  Content(L): ( (minCardinality | maxCardinality | cardinality | 

                 allValuesFrom | someValuesFrom) )

  Content(D,F): ( (minCardinality | maxCardinality | cardinality | 

                  allValuesFrom | someValuesFrom | hasValue)+ )

</ObjectRestriction>

	Attribute: 
	property - a reference to a property name

	Parents: 
	description

	Note: 
	This element declares restrictions on ObjectProperty (properties for which the range value is an individual). The restrictions must have exactly one content element for OWL Lite, while they must have at least one content element for OWL DL and Full.

	See also: 
	owl:Restriction, owl:minCardinality, owl:maxCardinality, owl:cardinality, owl:allValuesFrom, owl:someValuesFrom, and owl:hasValue in [OWL Reference] 


element ObjectRestriction/allValuesFrom 

<allValuesFrom

  class = xsd:anyURI 

>

  Content: ( description(D,F)* )

</allValuesFrom>

	Attribute: 
	class - a reference to a class name

	Parents: 
	ObjectRestriction

	Note: 
	This element specifies a class of all individuals for which all range values of the property under consideration are members of the class extension of the class description.

	See also: 
	owl:allValuesFrom in [OWL Reference]


The example below describes a class of all individuals for which the "hasParent" property only has range values of class "Human" (see also owl:allValuesFrom in [OWL Reference]).

Example 2_3-3 (L,D,F) 

<owlx:Class owlx:name="Child1" owlx:complete="false">

  <owlx:ObjectRestriction owlx:property="#hasParent"> 

    <owlx:allValuesFrom owlx:class="#Human" />

  </owlx:ObjectRestriction> 

</owlx:Class>

element ObjectRestriction/someValuesFrom 

<someValuesFrom

  class = xsd:anyURI 

>

  Content: ( description(D,F)* )

</someValuesFrom>

	Attribute: 
	class - a reference to a class name

	Parents: 
	ObjectRestriction

	Note: 
	This element specifies a class of all individuals for which at least one value of the property concerned is an instance of the class description.

	See also: 
	owl:someValuesFrom in [OWL Reference]


The following example defines a class of individuals which have at least one parent who is a physician (see also owl:someValuesFrom in [OWL Reference]):

Example 2_3-4 (L,D,F) 

<owlx:Class owlx:name="Child2" owlx:complete="false">

  <owlx:ObjectRestriction owlx:property="#hasParent"> 

    <owlx:someValuesFrom owlx:class="#Physician" />

  </owlx:ObjectRestriction> 

</owlx:Class>

element ObjectRestriction/hasValue(D,F) 

<hasValue

  name = xsd:anyURI {required} 

>

  Content: ( ##empty )

</hasValue>

	Attribute: 
	name - a reference to a class name

	Parents: 
	ObjectRestriction

	Note: 
	This element specifies a class of all individuals for which the property concerned has at least one value.

	See also: 
	owl:hasValue in [OWL Reference]


The following example describes the class of individuals who have the individual referred to as "Clinton" as their parent (see also owl:hasValue in [OWL Reference]):

Example 2_3-5 (L,D,F) 

<owlx:Class owlx:name="Child3" owlx:complete="false"> 

  <owlx:ObjectRestriction owlx:property="#hasParent">

    <owlx:hasValue owlx:name="#Clinton" /> 

  </owlx:ObjectRestriction> 

</owlx:Class>

2.3.3 Enumeration of individuals

element OneOf [object](D,F) 

<OneOf>

  Content: ( Individual[ID]* ) 

</OneOf>

	Parents: 
	description

	Note: 
	This element contains the exactly enumerated individuals. On the other hand, enumeration of data values is done by OneOf[data].

	See also: 
	owl:oneOf in [OWL Reference], and EnumeratedClass in this document


For example, the following OneOf statement defines a class of all continents (see also Enumeration in [OWL Reference]):

Example 2_3-6 (D,F) 

<owlx:Class owlx:name="AllContinents" owlx:complete="true">

  <owlx:OneOf>

    <owlx:Individual owlx:name="#Eurasia" /> 

    <owlx:Individual owlx:name="#Africa" /> 

    <owlx:Individual owlx:name="#NorthAmerica" /> 

    <owlx:Individual owlx:name="#SouthAmerica" /> 

    <owlx:Individual owlx:name="#Australia" /> 

    <owlx:Individual owlx:name="#Antarctica" /> 

  </owlx:OneOf>

</owlx:Class>

A statement of the form <owlx:Individual owlx:name="..."/> refers to some individual (remember: all individuals are by definition instances of owlx:Individual).

In the section on datatypes we will see another use of the OneOf element, namely to define an enumeration of data values.

element EnumeratedClass(D,F) 

<EnumeratedClass

  name = xsd:anyURI {required} 

  deprecated = xsd:boolean 

>

  Content: (Annotation*, Individual[ID]*) 

</EnumeratedClass>

	Attribute: 
	name - a reference to a name of this class
deprecated - this class is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains the exactly enumerated individuals.

	See also: 
	owl:oneOf in [OWL Reference], and OneOf[object] in this document


EnumeratedClass can also be used for the OneOf enumeration, and the enumeration of all continents can be described as follows (see also Enumeration in [OWL Reference]):

Example 2_3-7 (D,F) 

<owlx:EnumeratedClass owlx:name="AllContinents">

  <owlx:Individual owlx:name="#Eurasia" /> 

  <owlx:Individual owlx:name="#Africa" /> 

  <owlx:Individual owlx:name="#NorthAmerica" /> 

  <owlx:Individual owlx:name="#SouthAmerica" /> 

  <owlx:Individual owlx:name="#Australia" /> 

  <owlx:Individual owlx:name="#Antarctica" /> 

</owlx:EnumeratedClass>

2.3.4 Boolean combination

element IntersectionOf(D,F) 

<IntersectionOf

  class = xsd:anyURI 

>

  Content: ( description* )

</IntersectionOf>

	Attribute: 
	class - a reference to a class name

	Parents: 
	description

	Note: 
	This element specifies a class for which the class extension contains precisely those individuals that are members of the class extension of all class descriptions in the range list.

	See also: 
	owl:intersectionOf in [OWL Reference]


In the example below, the range of the intersection statement is a list of two class descriptions, namely two enumerations, both describing a class with two individuals. The resulting intersection is a class with one individual, namely "Tosca" since this is the only individual that is common to both enumerations (see also owl:intersectionOf in [OWL Reference]).

Example 2_3-8 (D,F) 

<owlx:Class owlx:name="IntersectionOf-eg" owlx:complete="true">

  <owlx:IntersectionOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Tosca" /> 

      <owlx:Individual owlx:name="#Salome" /> 

    </owlx:OneOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Turandot" /> 

      <owlx:Individual owlx:name="#Tosca" /> 

    </owlx:OneOf>

  </owlx:IntersectionOf>

</owlx:Class>

element UnionOf(D,F) 

<UnionOf

  class = xsd:anyURI 

>

  Content: ( description* )

</UnionOf>

	Attribute: 
	class - a reference to a class name

	Parents: 
	description

	Note: 
	This element specifies an anonymous class for which the class extension contains those individuals that occur in at least one of the class extensions of the class descriptions in the range list.

	See also: 
	owl:unionOf in [OWL Reference]


The example below describes a class for which the class extension contains three individuals, namely "Tosca", "Salome", and "Turandot" assuming they are all different (see also owl:unionOf in [OWL Reference]).

Example 2_3-9 (D,F) 

<owlx:Class owlx:name="UnionOf-eg" owlx:complete="true">

  <owlx:UnionOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Tosca" /> 

      <owlx:Individual owlx:name="#Salome" /> 

    </owlx:OneOf>

    <owlx:OneOf>

      <owlx:Individual owlx:name="#Turandot" /> 

      <owlx:Individual owlx:name="#Tosca" /> 

    </owlx:OneOf>

  </owlx:UnionOf> 

</owlx:Class>

element ComplementOf(D,F) 

<ComplementOf>

  Content: ( description )

</ComplementOf>

	Parents: 
	description

	Note: 
	This element specifies a class for which the class extension contains exactly those individuals that do not belong to the class extension of the range class.

	See also: 
	owl:complementOf in [OWL Reference]


For example, the expression "neither meat nor fish" could be written as follows by using ComplementOf element (see also owl:complementOf in [OWL Reference]).

Example 2_3-10 (D,F) 

<owlx:Class owlx:name="ComplementOf-eg" owlx:complete="true">

  <owlx:ComplementOf>

    <owlx:UnionOf> 

      <owlx:Class owlx:name="#Meat" /> 

      <owlx:Class owlx:name="#Fish" /> 

    </owlx:UnionOf> 

  </owlx:ComplementOf>

</owlx:Class>

2.3.5 Class relationships

element SubClassOf(D,F) 

<SubClassOf>

  Content: ( sub, super )

</SubClassOf>

	Parents: 
	Ontology

	Note: 
	This element allows one to say that the class extension of a class description is a subset of the class extension of another class description.

	See also: 
	rdfs:subClassOf in [OWL Reference]


element sub(D,F) 

<sub>

  Content: ( description )

</sub>

	Parents: 
	SubClassOf


element super(D,F) 

<super>

  Content: ( description )

</super>

	Parents: 
	SubClassOf


For example, the following class axiom declares a subclass relation between two classes that are described through their names ("Opera" and "MusicalWork"). Subclass relations provide necessary conditions for belonging to a class. In this case, to be an opera the individual also needs to be a musical work (see also rdfs:subClassOf in [OWL Reference]).

Example 2_3-11 (L,D,F) 

<owlx:Class owlx:name="Opera" owlx:complete="false">

  <owlx:Class owlx:name="#MusicalWork" /> 

</owlx:Class>

For any class there may be any number of subClassOf axioms. For example, it is possible to add the following axiom about the Opera class.

Example 2_3-12 (D,F) 

<owlx:SubClassOf>

  <owlx:sub>

    <owlx:Class owlx:name="Opera" />

  </owlx:sub>

  <owlx:super>

    <owlx:ObjectRestriction owlx:property="#hasLibrettist">  

      <owlx:minCardinality owlx:value="1" /> 

    </owlx:ObjectRestriction> 

  </owlx:super>

</owlx:SubClassOf>

This class axiom contains a property restriction. The example states that Opera is a subclass of an anonymous OWL class that has as its class extension the set of all individuals for which the property hasLibrettist has at least one value. Thus, operas should have at least one librettist.

element EquivalentClasses 

<EquivalentClasses>

  Content(L): ( Class[ID], Class[ID]+ )

  Content(D,F): ( description, description+ )

</EquivalentClasses>

	Parents: 
	Ontology

	Note: 
	This element asserts that two or more classes have the same class extension (i.e., class extensions contain exactly the same set of individuals).

	See also: 
	owl:equivalentClass in [OWL Reference]


In its simplest form, an EquivalentClass axiom states the equivalence (in terms of their class extension) of two named classes. For example:

Example 2_3-13 (L,D,F) 

<owlx:EquivalentClasses>

  <owlx:Class owlx:name="US_President" />

  <owlx:Class owlx:name="PrincipalResidentOfWhiteHouse" /> 

</owlx:EquivalentClasses>

element DisjointClasses(D,F) 

<DisjointClasses>

  Content: ( description, description+ )

</DisjointClasses>

	Parents: 
	Ontology

	Note: 
	This element asserts that the class extensions of the two or more class descriptions involved have no individuals in common.

	See also: 
	owl:disjointWith in [OWL Reference]


Declaring two classes to be disjoint is a partial definition: it imposes a necessary but not sufficient condition on the class. A popular example of class disjointness is given below:

Example 2_3-14 (D,F) 

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Man" />

  <owlx:Class owlx:name="#Woman" />

</owlx:DisjointClasses>

The following example shows a common use of class disjointness in subclass hierarchies. The next example indicates that MusicDrama is either an opera, an Operetta, or a Musical (i.e., the subclass partitioning is complete).

Example 2_3-15 (D,F) 

<owlx:Class owlx:name="MusicDrama" owlx:complete="true">

  <owlx:UnionOf>

    <owlx:Class owlx:name="#Opera" />

    <owlx:Class owlx:name="#Operetta" />

    <owlx:Class owlx:name="#Musical" />

  </owlx:UnionOf>

</owlx:Class>

In the examples below, individuals belonging to one subclass such as Opera cannot belong to another subclass such as Musical (disjoint or non-overlapping subclasses).

Example 2_3-16 (D,F) 

<owlx:Class owlx:name="#Opera" owlx:complete="false">

  <owlx:Class owlx:name="#MusicDrama" /> 

</owlx:Class>

<owlx:Class owlx:name="#Operetta" owlx:complete="false">

  <owlx:Class owlx:name="#MusicDrama" /> 

</owlx:Class>

<owlx:Class owlx:name="#Musical" owlx:complete="false">

  <owlx:Class owlx:name="#MusicDrama" /> 

</owlx:Class>

<owlx:DisjointClasses> 

  <owlx:Class owlx:name="#Opera" />

  <owlx:Class owlx:name="#Operetta" />

  <owlx:Class owlx:name="#Musical" />

</owlx:DisjointClasses>

In the above examples, DisjointWith elements were used together with UnionOf, in order to define a set of mutually disjoint and complete subclasses of a superclass (see also owl:disjointWith in [OWL Reference]).

2.4 Properties

OWL distinguishes between two types of properties: DatatypeProperty and ObjectProperty.

element DatatypeProperty 

<DatatypeProperty

  name = xsd:anyURI {required}  

  functional = xsd:boolean 

  inverseFunctional(L,D) = xsd:boolean {fixed as 'false'}

  inverseFunctional(F) = xsd:boolean 

  deprecated = xsd:boolean 

>

  Content: ((superProperty | domain | range)*)

</DatatypeProperty>

	Attribute: 
	name - a reference to a name of this property
functional - asserts that this property can only have one (unique) value for each instance, if true
inverseFunctional - asserts this property has a range value that uniquely determines a domain value
deprecated - this property is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains a value range of data values, and thus link individuals to data values.

	See also: 
	owl:DatatypeProperty owl:FunctionalProperty, owl:InverseFunctionalProperty, and owl:DeprecatedProperty in [OWL Reference] 


Example 2_4-1 (L,D,F) 

<owlx:DatatypeProperty owlx:name="age">

  <owlx:domain owlx:class="Person" />

  <owlx:range owlx:datatype="&xsd;integer" />

</owlx:DatatypeProperty> 

See also the other examples of datatype property: timeStamp in 2.6 and tennisGameScore in 2.6.2.

element ObjectProperty 

<ObjectProperty

  name = xsd:anyURI {required}  

  inverseOf = xsd:anyURI 

  transitive = xsd:boolean 

  symmetric = xsd:boolean 

  functional = xsd:boolean 

  inverseFunctional(L) = xsd:boolean {fixed as 'false'}

  inverseFunctional(D,F) = xsd:boolean 

  deprecated = xsd:boolean 

>

  Content: ((superProperty | domain | range)*)

</ObjectProperty>

	Attribute: 
	name - a reference to a name of this property
inverseOf - a reference to a name of an inverse relation
transitive - asserts that this property is a transitive relation, if true
symmetric - asserts that this property is a symmetric relation, if true
functional - asserts that this property can only have one (unique) value for each instance, if true
inverseFunctional - asserts this property has a range value that uniquely determines a domain value
deprecated - this property is deprecated if true

	Parents: 
	Ontology

	Note: 
	This element contains a value range of class individuals, and thus link individuals to individuals ("individual-valued property" would probably have been a bit better term).

	See also: 
	owl:ObjectProperty, owl:inverseOf, owl:TransitiveProperty, owl:SymmetricProperty, owl:FunctionalProperty, owl:InverseFunctionalProperty, and owl:DeprecatedProperty in [OWL Reference] 


A property axiom defines characteristics of a properties. In its simplest form, a property axiom just defines the existence of a property. For example:

Example 2_4-2 (L,D,F) 

<owlx:ObjectProperty owlx:name="hasParent" /> 

This defines a property with the restriction that the range values should be individuals (i.e., ObjectProperty).

element superProperty 

<superProperty

  name = xsd:anyURI {required}  

>

  Content: (##empty)

</superProperty>

	Attribute: 
	name - a reference to a super property name

	Parents: 
	DatatypeProperty, ObjectProperty

	Note: 
	This element can be used for both datatype properties and object properties.


The next example states that all instances (pairs) contained in the property extension of the property hasMother are also members of the property extension of the property hasParent.

Example 2_4-3 (L,D,F) 

<owlx:ObjectProperty owlx:name="hasMother">

  <owlx:superProperty owlx:name="#hasParent" />

</owlx:ObjectProperty>

element domain 

<domain

  class = xsd:anyURI 

>

  Content(L): ( Class[ID]* )

  Content(D,F): ( description* )

</domain>

	Attribute: 
	class - a reference to a class name

	Parents: 
	DatatypeProperty, ObjectProperty

	Note: 
	This element asserts that the domain values of this property must belong to the class extension of the class description.

	See also: 
	rdfs:domain in [OWL Reference]


For example, it is possible to state that the domain of the property hasBankAccount can be either a Person or a Corporation in the following manner:

Example 2_4-4 (D,F) 

<owlx:ObjectProperty owlx:name="hasBankAccount">

  <owlx:domain>

    <owlx:UnionOf>

      <owlx:Class owlx:name="#Person" />

      <owlx:Class owlx:name="#Corporation" />

    </owlx:UnionOf>

  </owlx:domain>

</owlx:ObjectProperty>

element DatatypeProperty/range 

<range

  datatype = xsd:anyURI 

>

  Content(D,F): ( OneOf[data]? )

</range>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DatatypeProperty

	Note: 
	This element asserts that the range values of this property must belong to data values in the specified data range.

	See also: 
	rdfs:range in [OWL Reference]


element ObjectProperty/range 

<range

  class = xsd:anyURI 

>

  Content(L): ( Class[ID]* )

  Content(D,F): ( description* )

</range>

	Attribute: 
	class - a reference to a class name

	Parents: 
	ObjectProperty

	Note: 
	This element asserts that the range values of this property must belong to the class extension of the class description in the specified data range.

	See also: 
	rdfs:range in [OWL Reference]


element SubPropertyOf 

<SubPropertyOf

  sub = xsd:anyURI {required}  

>

  Content: ( DatatypeProperty[ID] | ObjectProperty[ID] )

</SubPropertyOf>

	Attribute: 
	sub - a reference to a subproperty

	Parents: 
	Ontology

	Note: 
	This element defines that a property specified as a value of sub attribute, is a subproperty of another property specified as content.

	See also: 
	owl:subPropertyOf in [OWL Reference]


element EquivalentProperties 

<EquivalentProperties>

  Content: ( (DatatypeProperty[ID], DatatypeProperty[ID]+ ) |

             (ObjectProperty[ID], ObjectProperty[ID]+) ) 

</EquivalentProperties>

	Parents: 
	Ontology

	Note: 
	This element asserts that two or more properties have the same property extension.

	See also: 
	owl:equivalentProperty in [OWL Reference]


element DatatypeProperty[ID] 

<DatatypeProperty

  name = xsd:anyURI {required} 

>

  Content: (##empty)

</DatatypeProperty>

	Attribute: 
	name - a reference to a datatype property

	Parents: 
	SubPropertyOf, EquivalentProperties

	Note: 
	This element is used for solely referring to a datatype property, and does not actually define any property, unlike DatatypeProperty construct. 


element ObjectProperty[ID] 

<ObjectProperty

  name = xsd:anyURI {required} 

>

  Content: (##empty)

</ObjectProperty>

	Attribute: 
	name - a reference to an object property

	Parents: 
	SubPropertyOf, EquivalentProperties

	Note: 
	This element is used for solely referring to an object property, and does not actually define any property, unlike ObjectProperty construct. 


2.5 Individuals

2.5.1 Individual axioms

Individual axioms (also called "facts") are statements about individuals, indicating class membership and statements about relevant properties.

element Individual[axiom] 

<Individual

  name = xsd:anyURI
>

  Content: (Annotation*, (type | DataPropertyValue | ObjectPropertyValue)* ) 

</Individual>

	Attribute: 
	name - a reference to a name of this individual

	Parents: 
	Ontology

	Note: 
	This element indicates class membership and statements about relevant properties.

	See also: 
	owl:Thing in [OWL Reference]


As an example, consider the following set of statements about an instance of the class Opera (see also 6.1 in [OWL Reference]):

Example 2_5-1 (L,D,F) 

<owlx:Individual owlx:name="Tosca">

  <owlx:type owlx:name="Opera" /> 

  <owlx:ObjectPropertyValue owlx:property="hasComposer"> 

    <owlx:Individual owlx:name="#Giacomo_Puccini" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="hasLibrettist"> 

    <owlx:Individual owlx:name="#Victorien_Sardou" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="hasLibrettist"> 

    <owlx:Individual owlx:name="#Luigi_Illica" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:DataPropertyValue owlx:property="premiereDate">

    <owlx:DataValue owlx:datatype="&xsd;date">1900-01-14</owlx:DataValue> 

  </owlx:DataPropertyValue>

  <owlx:ObjectPropertyValue owlx:property="premierePlace"> 

    <owlx:Individual owlx:name="#Roma" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:DataPropertyValue owlx:property="numberOfActs">

    <owlx:DataValue owlx:datatype="&xsd;positiveInteger">3</owlx:DataValue>

  </owlx:DataPropertyValue>

</owlx:Individual>

element type 

<type

  name = xsd:anyURI 

>

  Content: ( description* ) 

</type>

	Attribute: 
	name - a reference to this type

	Parents: 
	Individual[axiom]

	Note: 
	This element specifies type information of a parent individual.


element DataPropertyValue 

<DataPropertyValue

  property = xsd:anyURI {required} 

>

  Content: ( DataValue* ) 

</DataPropertyValue>

	Attribute: 
	property - a reference to a data valued property

	Parents: 
	Individual[axiom]

	Note: 
	This element specifies a data property value to be associated with a parent individual.


element ObjectPropertyValue 

<ObjectPropertyValue

  property = xsd:anyURI {required} 

>

  Content: ( Individual[axiom]* ) 

</ObjectPropertyValue>

	Attribute: 
	property - a reference to an individual valued property

	Parents: 
	Individual[axiom]

	Note: 
	This element specifies an individual property value to be associated with a parent individual.


Individual axioms need not necessarily be about named individuals: they can also refer to anonymous individuals. As an example, consider the example below. The example defines some facts about an anonymous instance of the class Measurement, a quantitative observation for which facts such as the observed subject, the observed phenomenon, the observed value, and the observation time are listed (see also 6.1 in [OWL Reference]):

Example 2_5-2 (L,D,F) 

<owlx:Individual>

  <owlx:type owlx:name="Measurement" /> 

  <owlx:ObjectPropertyValue owlx:property="observedSubject"> 

    <owlx:Individual owlx:name="#JaneDoe" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="observedPhenomenon"> 

    <owlx:Individual owlx:name="#Weight" /> 

  </owlx:ObjectPropertyValue> 

  <owlx:ObjectPropertyValue owlx:property="observedValue"> 

    <owlx:Individual> 

      <owlx:type owlx:name="Quantity" /> 

      <owlx:DataPropertyValue owlx:property="quantityValue">

        <owlx:DataValue 

          owlx:datatype="&xsd;float">59.5</owlx:DataValue>

      </owlx:DataPropertyValue>

      <owlx:ObjectPropertyValue owlx:property="quantityUnit"> 

        <owlx:Individual owlx:name="#Kilogram" /> 

      </owlx:ObjectPropertyValue> 

    </owlx:Individual>

  </owlx:ObjectPropertyValue> 

  <owlx:DataPropertyValue owlx:property="timeStamp">

    <owlx:DataValue 

      owlx:datatype="&xsd;dateTime">2003-01-24T09:00:08+01:00</owlx:DataValue>

  </owlx:DataPropertyValue>

</owlx:Individual>

2.5.2 Individual identity

Many languages have a so-called "unique names" assumption: different names refer to different things in the world. On the web, such an assumption is not possible. For example, the same person could be referred to in many different ways (i.e. with different URI references). For this reason OWL does not make this assumption. Unless an explicit statement is being made that two URI references refer to the same or to different individuals, OWL tools should in principle assume either situation is possible.

Two elements SameIndividual and DifferentIndividuals are provided for making statements about the identity of individuals.

element SameIndividual 

<SameIndividual>

  Content: ( Individual[ID]* ) 

</SameIndividual>

	Parents: 
	Ontology

	Note: 
	This element indicates that two or more URI references actually refer to the same thing: the individuals have the same "identity".

	See also: 
	owl:sameAs and owl:sameIndividualAs in [OWL Reference]


element Individual[ID] 

<Individual

  name = xsd:anyURI {required} 

  type = xsd:anyURI 

>

  Content: (##empty)

</Individual>

	Attribute: 
	name - a reference to an individual
type - a reference to a type of an individual

	Parents: 
	SameIndividual, DifferentIndividuals, EnumeratedClass(D,F), OneOf[object](D,F)

	Note: 
	This element is used for solely referring to an individual ID, and does not actually define any individual, unlike an individual axiom. 


For example, we could state that the following two URI references actually refer to the same person (see also 6.2 in [OWL Reference]):

Example 2_5-3 (L,D,F) 

<owlx:SameIndividual>

  <owlx:Individual owlx:name="#William_Jefferson_Clinton" owlx:type="Human" />

  <owlx:Individual owlx:name="#BillClinton" /> 

</owlx:SameIndividual>

In OWL Full, where class can be treated as instances of (meta)classes, we can use the SameIndividual element to define class equality, thus indicating that two concepts have the same intensional meaning. An example (see also 6.2 in [OWL Reference]):

Example 2_5-4 (L,D,F) 

<owlx:Individual owlx:name="FootballTeam">

  <owlx:type owlx:name="&owlx;Class" /> 

</owlx:Individual>

<owlx:SameIndividual>

  <owlx:Individual owlx:name="FootballTeam" />

  <owlx:Individual owlx:name="http://sports.org/US#SoccerTeam" /> 

</owlx:SameIndividual>

Note that the first Individual element in the above example is an individual axiom, while the other Individual elements contained in SameIndividual are individual IDs.

element DifferentIndividuals 

<DifferentIndividuals>

  Content: ( Individual[ID]* ) 

</DifferentIndividuals>

	Parents: 
	Ontology

	Note: 
	This element indicates that two or more URI references refer to different individuals.

	See also: 
	owl:differntFrom and owl:AllDifferent in [OWL Reference]


The following example states that there are three operas, which are all different individuals (see also 6.2 in [OWL Reference]).

Example 2_5-5 (L,D,F) 

<owlx:Individual owlx:name="Don_Giovanni">

  <owlx:type owlx:name="Opera" /> 

</owlx:Individual>

<owlx:Individual owlx:name="Nozze_di_Figaro">

  <owlx:type owlx:name="Opera" /> 

</owlx:Individual>

<owlx:Individual owlx:name="Cosi_fan_tutte">

  <owlx:type owlx:name="Opera" /> 

</owlx:Individual>

<owlx:DifferentIndividuals>

  <owlx:Individual owlx:name="#Don_Giovanni" />

  <owlx:Individual owlx:name="#Nozze_di_Figaro" />

  <owlx:Individual owlx:name="#Cosi_fan_tutte" /> 

</owlx:DifferentIndividuals>

2.6 Datatypes

OWL uses the facilities of XML Schema Datatypes [XMLSchema-2], and the following built-in XML Schema datatypes can be used.

	xsd:string 
	xsd:boolean 
	xsd:decimal 

	xsd:float 
	xsd:double 
	xsd:dateTime 

	xsd:time 
	xsd:date 
	xsd:gYearMonth 

	xsd:gYear 
	xsd:gMonthDay 
	xsd:gDay 

	xsd:gMonth 
	xsd:hexBinary 
	xsd:base64Binary 

	xsd:anyURI 
	xsd:normalizedString 
	xsd:token 

	xsd:language 
	xsd:NMTOKEN 
	xsd:Name 

	xsd:NCName 
	xsd:integer 
	xsd:nonPositiveInteger 

	xsd:negativeInteger 
	xsd:long 
	xsd:int 

	xsd:short 
	xsd:byte 
	xsd:nonNegativeInteger 

	xsd:unsignedLong 
	xsd:unsignedInt 
	xsd:unsignedShort 

	xsd:unsignedByte 
	xsd:positiveInteger 
	


The specific considerations with the other built-in XML Schema datatypes are explained in the Abstract Syntax document [OWL Semantics]. 

A datatype can be specified as a value of datatype attribute, which is decleared in allValuesFrom and someValuesFrom elements (for DataRestriction) as well as range element (for DatatypeProperty). A value of the datatype attribute should be a canonical URI reference to an XML Schema datatype: "http://www.w3.org/2001/XMLSchema#name", where name is a local name of a built-in XML Schema datatype. For example (see also 7.1 in [OWL Reference]):

Example 2_6-1 (L,D,F) 

<owlx:DatatypeProperty owlx:name="#timeStamp">

  <owlx:domain owlx:class="#Measurement" />

  <owlx:range owlx:datatype="http://www.w3.org/2001/XMLSchema#dateTime" />

</owlx:DatatypeProperty>

Note here that XML entities can be used as abbreviations. For example, an XML entity xsd is defined in the DOCTYPE declaration:

   <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >

Then, the above owlx:datatype attribute of owlx:range element may be specifid in the following manner.

   <owlx:range owlx:datatype="&xsd;dateTime" />

2.6.1 Data value

Data values can be either plain (no datatype) or typed. In DataValue element, typed value may be specified by using datatype attribute.

element DataValue 

<DataValue

  datatype = xsd:anyURI 

>

  Content: (#CDATA)

</DataValue>

	Attribute: 
	datatype - a reference to a datatype

	Parents: 
	DataPropertyValue, OneOf[data](D,F)


For example, a type of time stamp property value can be specified with the dateTime datatype defined as an XML Schema datatype, by using the datatype attribute (see also 7.1 in [OWL Reference]).

Example 2_6-2 (L,D,F) 

<owlx:Individual>

  <owlx:type owlx:name="Measurement" /> 

  <owlx:DataPropertyValue owlx:property="timeStamp">

    <owlx:DataValue 

      owlx:datatype="&xsd;dateTime">2003-01-24T09:00:08+01:00</owlx:DataValue>

  </owlx:DataPropertyValue>

</owlx:Individual>

2.6.2 Enumeration of data values

A range of data values can be defined as an enumerated datatype.

element OneOf [data](D,F) 

<OneOf>

  Content: ( DataValue* ) 

</OneOf>

	Parents: 
	DataRestriction/allValuesFrom(D,F), DataRestriction/someValuesFrom(D,F), DatatypeProperty/range(D,F)

	Note: 
	This element defines an enumeration of data values. On the other hand, enumeration of individuals is done by OneOf[obj].

	See also: 
	Enumerated datatype in [OWL Reference]


For example, the range of tennisGameScore property to be the list of integer values {0, 15, 30, 40} can be specifies as below (see also 7.2 in [OWL Reference]):

Example 2_6-3 (D,F) 

<owlx:DatatypeProperty owlx:name="tennisGameScore">

  <owlx:range>

    <owlx:OneOf>                               

      <owlx:DataValue owlx:datatype="&xsd;integer">0</owlx:DataValue>

      <owlx:DataValue owlx:datatype="&xsd;integer">15</owlx:DataValue>

      <owlx:DataValue owlx:datatype="&xsd;integer">30</owlx:DataValue>

      <owlx:DataValue owlx:datatype="&xsd;integer">40</owlx:DataValue>

    </owlx:OneOf>

  </owlx:range>

</owlx:DatatypeProperty>

3. Element Index and Cross Reference

3.1 Element Index

	(Unique parent if any) 
	Element name 
	Specified in 

	DataRestriction /
	allValuesFrom
	2.3.2 
	Property restrictions

	ObjectRestriction /
	allValuesFrom
	2.3.2 
	Property restrictions

	
	Annotation
	2.2 
	Header Elements

	Ontology /
	BackwardCompatibleWith
	2.2 
	Header Elements

	
	cardinality
	2.3.2 
	Property restrictions

	Ontology /
	Class[axiom]
	2.3 
	Classes

	
	Class[ID]
	2.3.1 
	Class descriptions

	description /
	ComplementOf(D,F)
	2.3.4 
	Boolean Combination

	Individual /
	DataPropertyValue
	2.5.1 
	Individual axioms

	description /
	DataRestriction
	2.3.2 
	Property restrictions

	Ontology /
	DatatypeProperty
	2.4 
	Properties

	SubPropertyOf /
	DatatypeProperty[ID]
	2.4 
	Properties

	
	DataValue
	2.6.1 
	Data value

	
	description
	2.3.1 
	Class descriptions

	Ontology /
	DifferentIndividuals
	2.5.2 
	Individual identity

	Ontology /
	DisjointClasses(D,F)
	2.3.5 
	Class relationships

	Annotation /
	Documentation
	2.2 
	Header Elements

	
	domain
	2.4 
	Properties

	Ontology /
	EnumeratedClass(D,F)
	2.3.3 
	Enumeration of individuals

	Ontology /
	EquivalentClasses
	2.3.5 
	Class relationships

	Ontology /
	EquivalentProperties
	2.4 
	Properties

	DataRestriction /
	hasValue(D,F)
	2.3.2 
	Property restrictions

	ObjectRestriction /
	hasValue(D,F)
	2.3.2 
	Property restrictions

	Ontology /
	Imports
	2.2 
	Header Elements

	Ontology /
	IncompatibleWith
	2.2 
	Header Elements

	Ontology /
	Individual[axiom]
	2.5.1 
	Individual axioms

	
	Individual[ID]
	2.5.2 
	Individual identity

	description /
	IntersectionOf(D,F)
	2.3.4 
	Boolean Combination

	description /
	Label
	2.2 
	Header Elements

	
	maxCardinality
	2.3.2 
	Property restrictions

	
	minCardinality
	2.3.2 
	Property restrictions

	Ontology /
	ObjectProperty
	2.4 
	Properties

	SubPropertyOf /
	ObjectProperty[ID]
	2.4 
	Properties

	Individual /
	ObjectPropertyValue
	2.5.1 
	Individual axioms

	description /
	ObjectRestriction
	2.3.2 
	Property restrictions

	
	OneOf [data](D,F)
	2.6.2 
	Enumeration of data values

	description /
	OneOf [object](D,F)
	2.3.3 
	Enumeration of individuals

	
	Ontology
	2.1 
	The Root Element

	Ontology /
	PriorVersion
	2.2 
	Header Elements

	DatatypeProperty /
	range
	2.4 
	Properties

	ObjectProperty /
	range
	2.4 
	Properties

	Ontology /
	SameIndividual
	2.5.2 
	Individual identity

	DataRestriction /
	someValuesFrom
	2.3.2 
	Property restrictions

	ObjectRestriction /
	someValuesFrom
	2.3.2 
	Property restrictions

	SubClassOf /
	sub(D,F)
	2.3.5 
	Class relationships

	Ontology /
	SubClassOf(D,F)
	2.3.5 
	Class relationships

	Ontology /
	SubPropertyOf
	2.4 
	Properties

	SubClassOf /
	super(D,F)
	2.3.5 
	Class relationships

	
	superProperty
	2.4 
	Properties

	Individual /
	type
	2.5.1 
	Individual axioms

	description /
	UnionOf(D,F)
	2.3.4 
	Boolean Combination

	Ontology /
	VersionInfo
	2.2 
	Header Elements


3.2 Cross Reference

The table below shows the term correspondence between RDF/XML and the XML presentation syntax. In the column of presentation syntax, the terms begin with '@' indicate attributes belong to an element concatenated before the attribute with a '/' delimiter.

Note: Appendix A of the OWL Reference [OWL Reference] provides a systematic set of links for each language construct in the Reference document and corresponding sections in the Guide [OWL Guide] as well as the Semantics [OWL Semantics] documents.

	RDF/XML
in [OWL Reference] 
	XML Presentation Syntax
(this document)

	owl:AllDifferent
	DifferentIndividuals

	owl:allValuesFrom
	DataRestriction / allValuesFrom 
ObjectRestriction / allValuesFrom

	owl:backwardCompatibleWith
	BackwardCompatibleWith

	owl:cardinality
	cardinality / @value

	owl:Class
	Class[axiom]

	rdfs:comment
	Documentation

	owl:complementOf
	ComplementOf

	rdfs:Datatype
	DataRestriction / allValuesFrom / @datatype 
DataRestriction / someValuesFrom / @datatype 
DatatypeProperty/ range / @datatype 
DataValue / @datatype 

	owl:DatatypeProperty
	DatatypeProperty

	owl:DeprecatedClass
	Class[axiom] / @deprecated
EnumeratedClass / @deprecated

	owl:DeprecatedProperty
	DatatypeProperty / @deprecated
ObjectProperty / @deprecated

	owl:differentFrom
	DifferentIndividuals

	owl:disjointWith
	DisjointClasses

	owl:distinctMembers
	

	rdfs:domain
	domain

	owl:equivalentClass
	EquivalentClasses

	owl:equivalentProperty
	EquivalentProperties

	owl:FunctionalProperty
	DatatypeProperty / @functional
ObjectProperty / @functional

	owl:hasValue
	DataRestriction / hasValue 
ObjectRestriction / hasValue

	owl:imports
	Imports

	owl:incompatibleWith
	IncompatibleWith

	owl:intersectionOf
	IntersectionOf

	owl:InverseFunctionalProperty
	DatatypeProperty / @inverseFunctional
ObjectProperty / @inverseFunctional

	owl:inverseOf
	ObjectProperty / @inverseOf

	rdfs:label
	Label

	rdfs:Literal
	DataValue

	owl:maxCardinality
	maxCardinality

	owl:minCardinality
	minCardinality

	owl:Nothing
	

	owl:ObjectProperty
	ObjectProperty

	owl:oneOf
	EnumeratedClass
OneOf [object]
OneOf [data]

	owl:onProperty
	DataRestriction / @property 
ObjectRestriction / @property 

	owl:Ontology
	

	owl:priorVersion
	PriorVersion

	rdfs:range
	DatatypeProperty / range
ObjectProperty / range

	rdf:RDF
	Ontology

	owl:Restriction
	DataRestriction 
ObjectRestriction

	owl:sameAs
	SameIndividual

	owl:sameIndividualAs
	SameIndividual

	owl:someValuesFrom
	DataRestriction / someValuesFrom 
ObjectRestriction / someValuesFrom 

	rdfs:subClassOf
	SubClassOf

	rdfs:subPropertyOf
	SubPropertyOf

	owl:SymmetricProperty
	ObjectProperty / @symmetric 

	owl:Thing
	Individual[axiom]

	owl:TransitiveProperty
	ObjectProperty / @transitive 

	rdf:type
	type

	owl:unionOf
	UnionOf

	owl:versionInfo
	VersionInfo


