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Abstract: 

This paper presents a discussion on a new approach to ontologies, taxonomies and value sets in UDDI in relation with the Semantic Web.

Introduction
UDDI uses taxonomies and value sets, but there is no clear distinction between the two from UDDI perspective. Currently, the functionality and features of UDDI value sets and taxonomies are limited and do not always meet customer requirements. As a result, UDDI TC produced a new requirements document http://www.oasis-open.org/committees/uddi-spec/doc/req/uddi-spec-tc-rq011-14-20031030.doc. 
At the same time, Semantic Web activities are gaining momentum and moving from academia to practical implementations. It may be important for UDDI to align our approach to taxonomies and value sets with this new stream.

This document discusses some possible options.

1.1 Terminology

Taxonomy

A classification system

Ontology

A description of concepts and their relationships

Value set

A set of values that do not form any particular structure

For the purpose of this document Taxonomy and Ontology represent the same concept and can be used interchangeably.
1.2 Knowledge representations

Formal knowledge representation is outside of scope for UDDI, but somehow, UDDI should provide an option to use external knowledge representation to provide semantics for its entities.
At present, knowledge can be formalised as ontology or taxonomy (RDF, OWL, XTM). Resources may have metadata (RDF) to link to that knowledge.
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Consider that any UDDI entity can be thought of as a resource with metadata.

1.3 Use of knowledge in UDDI

Consider a real life example of metadata:

My name is Max.

I am a consultant.

I know XML.

I am married.

I am 30 years old.

I live in Wellington.

This information is useless if you feed it into a computer. 
This information can be used by an intelligent being with some knowledge. Assume that this information is given to a recruitment consultant. The consultant has some knowledge and may infer that Max could be suitable for this and that role, but would not be for the other ones. The conclusion is made using both – the consultant’s knowledge and the metadata.
The same applies to UDDI – there is metadata attached to an entity and an external knowledge in form of taxonomy or ontology.

What is a value set then? It is a list of values that can be used in a simpler solution and won’t be very useful for a solution based on semantics.

2 Use of ontology and metadata with UDDI entities

There are two options how UDDI entities can be linked to ontologies:

1. Ontology elements reference UDDI entities

2. UDDI entities reference ontology concepts, relationships or other elements

2.1 Option 1: Ontology ( UDDI
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An external ontology describes some concepts as well as UDDI entities and points to the entities using their keys. The ontology may also need to specify the registry containing those entities.

2.1.1 Issues:

Ontology becomes tightly coupled with a particular instance of a UDDI registry.

Validation – UDDI must fully understand ontology or use an external provider for validation.

Changes in the registry must be reflected in the ontology, e.g. a UDDI entity seized to exist, but still being referenced from the ontology.
2.1.1.1 Benefits:

Reasoning engines have more information about the entities to work with without querying UDDI. 

2.2 Option 2a: UDDI ( Ontology
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Ontology describes concepts and may be unaware about UDDI or UDDI entities. UDDI key-name-value triple provides a reference to the ontology thru its values. E.g. ontology concepts are likely to have IDs, then KEY may identify the ontology (thru a tModel key), NAME may provide the ID of the concept and VALUE may provide a key of another UDDI entity if the concepts designates a relationship.
2.2.1 Issues:

Validation – UDDI must understand the ontology or use an external provider for validation.

It is very hard to describe many-to-many relationships. Even one-to-many relationships will be a challenge.

2.3 Option 2b: RDF bag ( Ontology
UDDI may have an additional RDF container next to the category and identifier bags.

RDF statements may be conformant to a particular RDF schema or be a free set.

This option is similar to the example provided in 1.3
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2.3.1 Issues:

Registry must understand RDF

RDF query language may be required.

Validation – UDDI must understand RDF schema or use an external provider for validation.

Semantic validation will require UDDI to fully understand the ontology.

2.3.2 Benefits:

Rich metadata with every entity
Any standard can be used for ontology
UDDI does not need to understand ontology (if no semantic validation required)
Consistency with the Semantic Web

2.4 Option 2c: UDDI – Value Set ( Ontology
This option is similar to Option 2a: UDDI ( Ontology, but the UDDI Registry is unaware about ontology and does not need to understand it.
Ontology provider supplies a value set that corresponds to the ontology.
Registry uses the value set for syntax and value validation

Key-name-value triples used to link the entity to the ontology, 

[image: image5.png]-UDDI boundary —

Wey | UDDIentty

|
|
|
|
|
|
|
|
|
|
|
.




2.4.1 Issues:

Ontology has complex structure and the value set is flat – it may lead to some loss of information or some combinations of key-name-value triples may be invalid for the ontology.

2.4.2 Benefits:

Any format can be used for ontology

UDDI does not need to understand ontology

Validating against a value set should not present any difficulties
2.5 UDDI Client
UDDI client has to understand ontologies and display them on the screen if the users are humans.

Reasoning engines acting as UDDI clients do not need to display ontologies – they need to understand only.

UDDI clients do not depend on the implementation of UDDI servers, but to work with the entities efficiently clients have to understand the ontologies and taxonomies used with those servers.
UDDI client may provide currently available discovery functionality without understanding ontologies.

2.6 Standards

Vendors for UDDI client software may need to enable these technologies in their products:
RDF 
resource description framework. 
Can be used for metadata with a resource. Can be used for taxonomies and ontologies, but with some serious limitations
OWL
Web Ontology Language. 
Can be used for taxonomies and ontologies

XTM
Topic Maps. 
Can be used for taxonomies and ontologies
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