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1 Proposal Outline

This proposal defines a subset of  [OWL] which satisfies the taxonomy language requirements of UDDI.  A UDDI taxonomy would be an RDF/XML document containing a single OWL ontology that conforms to the subset described. 

1.1 Requirements Addressed


This draft of this proposal addresses the following requirements:

1. My requirement to separate the taxonomy itself from any UDDI-specific metadata about the taxonomy, such as a particular tModel to be used to represent the taxonomy.  This is an important requirement to enable the use of taxonomies that were not produced with UDDI in mind.

2. My requirement to allow multiple root classes/nodes.  There is no reason to limit UDDI taxonomies to having a single root.  This also relates to the ability to use taxonomies that were not produced with UDDI in mind.

3. The requirement to define a standard format, based on XML, for representing a value set.  I have chosen to use an existing standard XML-based format.

4. The requirement to have multiple language-qualified names for a taxonomy as a whole.

5. The requirement to have multiple language-qualified descriptions for a taxonomy as a whole.

6. The requirement to have multiple language-qualified names for a node/class in the taxonomy.

7. The requirement to have multiple language-qualified descriptions for a node/class in the taxonomy.

8. The requirement to express a single parent node/class.

9. The requirement to declare whether a particular node in the taxonomy can be selected or not.

1.2 Terminology

The key words must, must not, required, shall, shall not, should, should not, recommended, may, and optional in this document are to be interpreted as described in [RFC2119].

2 Proposal Detail

This proposal defines a subset of OWL, referred to as OWL UDDI, that satisfies the requirements for a UDDI taxonomy language. 

The subset is very small.  The dependencies of this OWL subset on RDFS, RDF and XML are also given. 

UDDI taxonomy data is represented by an OWL ontology, identified by a URI.

Each value in the taxonomy is represented by an OWL class.

The syntax which must be used for OWL UDDI taxonomies is RDF/XML.  A UDDI taxonomy must be enclosed by an rdf:RDF element.

2.1 Subset of OWL

The subset consists of the following:

1. 
Optional Ontology Header

2. Optional Annotation Properties (on classes and in the ontology header)

3. Type 1 class definitions

4. Use of the UDDI abstract property to indicate selectability

Each of these is defined in more detail in the following sections.

2.1.1 Ontology Header

The ontology header is represented by an owl:Ontology element.  The owl:Ontology element is optional.

If the owl:Ontology element is present, the UDDI taxonomy is identified by the value of the rdf:about attribute of the owl:Ontology element, unless the value is “” in which case it is identified by the base URI of the owl:Ontology element, which is typically the URI of the document containing the owl:Ontology element but can be set explicitly using the xml:base attribute.

If the owl:Ontology element is absent then the taxonomy is identified by the base URI of the rdf:RDF element.

2.1.2 Annotation Properties

This proposal uses two annotation properties that are predefined by OWL:

1. rdfs:label – provides a short description for the taxonomy value (recommended for use as a keyName when publishing), when used in an ontology class.  Multiple instances of (optionally language-qualified) rdfs:label are allowed.

2. rdfs:comment – provides a note (long description) of the taxonomy value, when used in an ontology class.  Multiple instances of (optionally language-qualified) rdfs:comment are allowed.

2.1.3 Class Definitions

There are six types of class definitions defined for OWL but UDDI will only recognize type 1, which is a simple named class.



The value to be used as the keyValue attribute in a keyedReference is the value of the rdf:ID attribute of the class.  If a leading underscore is present in this ID, UDDI registries will strip it before persisting the taxonomy.
2.1.4 Optional UDDI Specific Extensions
In order to support certain optional features which a UDDI registry may choose to support, this ontology extension is provided.  It allows the identification of eligibility for selection of a given taxonomy value for use in a keyedReference being saved in UDDI.  This ontology contains a single OWL DatatypeProperty with a domain of owl:Class and a range of Boolean.  The entire ontology is shown below.

<?xml version="1.0"?>

<rdf:RDF

    xmlns="http://uddi.org/owl#"

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

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

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

  xml:base="http://uddi.org/owl">

  <owl:Ontology rdf:about=""/>

  <owl:Class rdf:ID="UDDI-Class">

    <rdfs:label>UDDI-Class</rdfs:label>

    <comment>

      Class that specifies the types of classes that can be used in UDDI.

      This class is characterized of one (optional) boolean property called

      "selectable", characterized by a cardinality 1 restriction. 

    <comment>

    <rdfs:subClassOf>

    <owl:Restriction>

      <owl:onProperty rdf:resource="selectable"/>

      <owl:maxCardinality rdf:datatype="&xsd;nonNegativeInteger">1</owl:maxCardinality>

    </owl:Restriction>

    </rdfs:subClassOf>

  </owl:Class>

  <owl:DatatypeProperty rdf:ID="selectable">

    <rdfs:domain rdf:resource="http://www.w3.org/2002/07/owl#UDDI-Class"/>

    <rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchema#boolean"/>

  </owl:DatatypeProperty>

</rdf:RDF>
















If a class does not have this selectable property specified then that class is selectable.  If a class does have the property specified with a value of false then that class is not selectable.  If a class does have the property specified with a value of true then that class is selectable.  It is expected that uses of this property will be rare.

UDDI-Class is represented in OWL Light but ontologies that use it may add constraints that push it in OWL DL or OWL Full.
This UDDI ontology can be used directly when a taxonomy is being produced specifically for UDDI.  In this case the taxonomy provider imports the UDDI taxonomy into their taxonomy and incorporates the UDDI selectable property directly into their class definitions.

Alternatively, if the taxonomy was produced without UDDI in mind, a UDDI-specific taxonomy can be produced from the original taxonomy by writing a new taxonomy that imports both the original taxonomy and the UDDI ontology, and adding statements that specify each class is a subclass of UDDI-Class.  An example of this transformation is provided in section 2.2.3.  Note that since the property selectable is optional, virtually any valid OWL class can be a subclass of OWL-UDDI. This reflects a major strength of the RDF/OWL approach of allowing other people to add information about resources of which the provider of the resource is unaware.  Only those classes that need to be declared non selectable need to be mentioned in the UDDI-specific taxonomy, so this UDDI-specific taxonomy would typically be very small compared to the original taxonomy.

2.1.5 Summary

The following table contains the required subsets of OWL, RDFS, RDF and XML.  Items shown in italics are only required to support the UDDI ontology itself and its use to indicate that a class cannot be selected.

	OWL
	owl:Ontology

	
	owl:Class

	
	owl:FunctionalProperty

	
	owl:imports

	RDFS
	rdfs:label

	
	rdfs:comment

	
	rdfs:subClassOf

	
	rdfs:domain

	
	rdfs:range

	RDF
	rdf:RDF

	
	rdf:ID

	
	rdf:about

	
	rdf:resource

	
	rdf:type

	XML
	xml:base (optional)

	
	xml:lang


2.2 Examples

2.2.1 uddi-org:types

Here is the OWL UDDI representation of the uddi-org:types value set.  As this is a UDDI-specific taxonomy, this shows the approach of importing the UDDI ontology into the main ontology and direct use of the UDDI selectable property.  The text relating to the selectability requirement has been highlighted.

<?xml version="1.0"?>
<rdf:RDF

    xmlns:rss="http://purl.org/rss/1.0/"

    xmlns:uddi="http://uddi.org/owl#"

    xmlns="http://uddi.org/category/types#"

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

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

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

    xml:base="http://uddi.org/category/types">

  <owl:Ontology rdf:about="">

    <owl:imports rdf:resource="http://uddi.org/owl"/>

  </owl:Ontology>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#protocol"/>

    </rdfs:subClassOf>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Wire/transport protocol</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Specification for a Web service described in WSDL</rdfs:label>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#specification"/>

    </rdfs:subClassOf>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <uddi:selectable rdf:datatype="http://www.w3.org/2001/XMLSchema#boolean">

       false</uddi:selectable>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">


These types are used for tModels</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Namespace</rdfs:label>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#valueSet"/>

    </rdfs:subClassOf>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#specification"/>

    </rdfs:subClassOf>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Specification for a Web service using XML messages</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Find qualifier</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Relationship type system</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Signature component</rdfs:label>

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

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Sort order</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Uncachable checked value set</rdfs:label>

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

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#valueSet"/>

    </rdfs:subClassOf>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Categorization system</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Designates a kind of usage for the pieces of data with which it is associated</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string"

    >Protocol</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#valueSet"/>

    </rdfs:subClassOf>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Identifier system</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Specification for interaction with a Web service using SOAP messages</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Checked value set</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    These types are used for bindingTemplates</rdfs:label>

    <uddi:selectable rdf:datatype="http://www.w3.org/2001/XMLSchema#boolean"

    >false</uddi:selectable>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Key generator</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Cacheable checked value set</rdfs:label>

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

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Postal address system</rdfs:label>

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

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Category group system</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string"

    >bindingTemplate represents the WSDL deployment of a Web service</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Prevents a checked value set from being used</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Value set</rdfs:label>

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Specification for a Web service</rdfs:label>

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

  </owl:Class>

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

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

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

    <rdfs:label rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

    Unchecked value set</rdfs:label>

  </owl:Class>

</rdf:RDF>

































































































































































2.2.2 UNSPSC

This example shows an extract of the UNSPSC value set in OWL UDDI, demonstrating the convention of using an rdf:ID beginning with an underscore for numeric values.

<?xml version="1.0"?>

<rdf:RDF

    xmlns="http://www.unspsc.org/UNv61101#"

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

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

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

    xml:base="http://www.unspsc.org/UNv61101">

  <owl:Ontology rdf:about=""/>

  <owl:Class rdf:ID="_53000000">

    <rdfs:label xml:lang="en">Apparel and Luggage and Personal Care 


   Products</rdfs:label>

  </owl:Class>

  <owl:Class rdf:ID="_53102900">

    <rdfs:subClassOf>

      <owl:Class rdf:about="#_53100000"/>

    </rdfs:subClassOf>

    <rdfs:label xml:lang="en">Athletic wear</rdfs:label>

  </owl:Class>

  <owl:Class rdf:ID="_90120000">

    <rdfs:label xml:lang="en">Travel facilitation</rdfs:label>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#_90000000"/>

    </rdfs:subClassOf>

  </owl:Class>

  <owl:Class rdf:ID="_53102903">

    <rdfs:label xml:lang="en">Boys athletic wear</rdfs:label>

    <rdfs:subClassOf rdf:resource="#_53102900"/>

  </owl:Class>

  <owl:Class rdf:ID="_90000000">

    <rdfs:label xml:lang="en">Travel and Food and Lodging and 

   Entertainment</rdfs:label>

  </owl:Class>

  <owl:Class rdf:ID="_90121602">

    <rdfs:label xml:lang="en">Visa or auxiliary document services</rdfs:label>

    <rdfs:subClassOf>

      <owl:Class rdf:about="#_90121600"/>

    </rdfs:subClassOf>

  </owl:Class>

  <owl:Class rdf:ID="_90121600">

    <rdfs:label xml:lang="en">Travel document assistance</rdfs:label>

    <rdfs:subClassOf rdf:resource="#_90120000"/>

  </owl:Class>

  <owl:Class rdf:ID="_53100000">

    <rdfs:subClassOf rdf:resource="#_53000000"/>

    <rdfs:label xml:lang="en">Clothing</rdfs:label>

  </owl:Class>

</rdf:RDF>

<!-- Created with Protege (with OWL Plugin 1.1 beta, Build 96)  http://protege.stanford.edu -->

2.2.3 External Selectability

Here is an example of specifying selectability in an extended ontology.  The following shows a UDDI-specific ontology that imports the UNSPSC ontology above and specifies that the class _90121602 should be treated by a UDDI implementation as non-selectable.

<?xml version="1.0"?>

<rdf:RDF

    xmlns:uddi="http://uddi.org/owl#"

    xmlns:unspsc="http://www.unspsc.org/UNv61101#"

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

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

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

    xmlns="http://uddi.org/category/unspsc#"

    xml:base="http://uddi.org/category/unspsc">

  <owl:Ontology rdf:about="">

    <owl:imports rdf:resource="http://www.unspsc.org/UNv61101"/>

    <owl:imports rdf:resource="http://uddi.org/owl"/>

  </owl:Ontology>

  <owl:Class rdf:about="http://www.unspsc.org/UNv61101#_90121602">    

    <rdfs:subClassOf rdf:resource="http://uddi.org/owl#UDDI-Class"/>

    <uddi:selectable rdf:datatype="http://www.w3.org/2001/XMLSchema#boolean">
   false
</uddi:selectable>

  </owl:Class>

</rdf:RDF>



















If this ontology is presented to a UDDI implementation rather than the original UNSPSC ontology, the value “90121602” would not be valid as a keyValue in a keyedReference when publishing.  In all other respects, the UNSPSC value set would be unchanged.

3 Backwards Compatibility

The main issue regarding backwards compatibility is the restriction that an rdf:ID begins with a letter or an underscore character.  This proposal adopts the convention that if an rdf:ID begins with an underscore character, we ignore the underscore and use the resulting value as the keyValue that corresponds with that node/class in the taxonomy.  
The only other issue is the convention that class identifiers in OWL begin with an uppercase letter.  If an OWL version of an existing value set that uses identifiers beginning with a lowercase letter is produced, then the identifiers in OWL should begin with a lowercase letter to maintain backwards compatibility.  This was done in the OWL version of the uddi-org:types value set above.

4 Alternatives Considered (optional)

Another option pertaining to stripping the leading underscore from an rfd:ID is to require the use of rdf:about instead of rdf:ID as rdf:about values do not have to be NCNames.  A disadvantage of this latter approach is that the uniqueness guarantee of rdf:ID is lost.No alternatives were considered as part of this proposal, but see proposal PROP-028a for an alternative approach.

5 References
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�Need to adjust to conform to ability to support broader OWL external representations, even though within UDDI, we may only keep this “OWL UDDI” subset.


�Delete.  


�Need to sort out how to handle “notes” capability in requirement.
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