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1 Scenario Outline 

1.1 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].

Value set

is a list of name-value pairs that constitute a system for naming and organizing things into groups or simply a classification system. This is a rather simplistic definition. Must be fine-tuned later.

Taxonomy, Ontology

is a system for naming and organizing things into groups or simply a classification system with a complex structure and relationships between its elements. Terms Taxonomy and Ontology are used interchangeably in this document. This is a rather simplistic definition. Must be fine-tuned later.

Value set description language

A common way of describing value sets for humans and applications using a particular standard. Value set description language has no semantic information for machines, but may carry some semantic information understood by humans. E.g. names may have semantic meaning for humans, but are no more than arrays of characters for machines.

Taxonomy/ ontology description language

A common way of describing value sets for humans and applications using a particular standard. This type of description has semantic information understood by machines as well as by humans.

Value set instance

an instance of value set compliant to the value set description language.

1.2 Find entity - browse ontology

A user (human) need to find an entity that is not yet known to the user. To do so, the user locates the appropriate ontology and enters it at a random or at the most relevant entry point. The user locates some or all of the relevant categories from the ontology to describe the entity in question. The client UDDI application submits the search criteria to the UDDI server to find all matching entities. The user manually selects the most relevant results.
The ontology is not flat or hierarchical – it is a network or Knowledge Base. This provides the closest match to the cognitive processes of finding information in the real world.
1.3 Find entity – search

A user (human or machine) needs to find an entity that is not yet known to the user. The user has some idea of what the entity is like and can describe it using some rather imprecise description. The description is formalized in a particular format, but is not intended to be used for direct matching against values attached to the entities. 
The user description is submitted to an inference engine for parsing. The engine uses an ontology or multiple ontologies to produce precise search criteria and either returns them to the user or submits directly to the UDDI server to find all matching entities. The user manually selects the most relevant results. Relevance ranking may be provided by the inference engine. 
2 Scenario Details 
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Ontologies are not easy to use in conjunction with key-name-value triples as used for Category and Identifier Bags. We presume that there is another Bag (RDF bag) for extended metadata describing the entity. We also presume that the ontology resides outside of UDDI. 

2.1 Find entity - browse ontology
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The inference engine may or may not be involved.
2.2 Find entity – search

This scenario uses an inference engine. The engine may be internal or external in relation to UDDI.
2.2.1 Internal semantic engine
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Figure 1 Internal engine
The semantic engine uses user input and an ontology to derive the search criteria (logical distance, ranking limits, etc).
The client uses a slightly extended API to specify additional semantic criteria.

The semantic engine accesses the UDDI internal data storage directly, but the search parameters are enhanced after including related terms and options from the ontology. 
The client may use the normal find_API for non-semantic searches.
2.2.2 External semantic engine
The external option differs in the way the semantic engine interacts with UDDI. It doesn’t have the direct access to UDDI data storage and has to use the standard find_API trying all possible related options to extend the original user request.
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Figure 2 External engine
2.3 Combined use cases
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3 Requirements
3.1 Ontology format
Not specified – UDDI is ontology agnostic and any standard compatible with RDF metadata can be used depending on the capabilities of the semantic engine. OWL is the most likely candidate. The exact choice can be done at later stages and new standards added as they emerge.
3.2 UDDI client 
Users should be able to locate ontologies used with a particular UDDI server

Users should be able to browse the ontologies

Users should be able to use the ontologies to specify their search criteria

3.3 RDF bag

The content of RDF bag can be checked or unchecked

UDDI should be able to validate the content of “checked” RDF bags (syntax and semantics)

RDF bag can be attached to any UDDI entity with a category/identifier bag

The content of the RDF bag can be limited by an RDF schema or XML schema provided by an ontology owner

RDF bag can be saved and retrieved the same way as category or identifier bag

RDF bag can be part of the search criteria the same way as category or identifier bag

RDF bag can be limited in size by settings on the server

RDF bag may reference an ontology to be used with or it may be left to the user or semantic engine to select an ontology

4 Changes to UDDI

This proposal is based on the idea that we take a step-by-step approach and do not try to implement everything at ones. This is an enabling solution that opens the door to semantic engines that will ultimately provide the semantic functionality to the users.  
Also, we do not specify how UDDI client application GUI should present ontology to the user – it is outside of UDDI control and should not be constrained. There can be a multitude of presentation options from a text-based screen to a map or a 3D-“universe map”. We simply cannot conceive them all at this stage. If a relevant standard should exist it should be authored by the ontology language WG, not UDDI TC.
The following diagram illustrates the new layout of roles and use cases in UDDI.

To read the diagram start from the Actor, to the use case that substitutes an action and to a rectangular object that is a subject of the action. E.g. [Entity owner] [owns] [UDDI Entity].
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Ontology schema - is an OWL document that describes relationships and meanings of elements of a particular XML structure (metadata).
Metadata schema – is a simpler schema that describes the syntax of the XML structure.
RDF-bag – is a container with an instance of the XML structure. The structure contains information about the entity it is attached to.
4.1 New structures

A new bag for extended metadata is required.

4.1.1 Proposed solution

RDF is at the foundation of the semantic web. Also, it can be used for other standards such as XTM, DAML and new emerging standards e.g. OWL-S, etc.  
The content of the bag is an XML structure. The syntax of the structure can be described using RDF-S or XSD. 

RDF-S

· Provides a closer match to the other semantic technologies

· Simpler than XSD

· Not widely implemented by the major vendors (I can be wrong here!!!)
· Editors and generators are not as widely available as for W3C XML Schema

XSD

· More syntactical power

· More complexity

· Well known and understood

· Implementations are widely available

· Tools are widely available
4.2 New API

4.2.1 validate_RDFbag

This function can be provided by UDDI or inference engine.

This function validates the content of a RDF bag in question. The validation may be of different types:
· Syntax – the RDF structure conforms to the RDF-schema or XML schema used for this bag
· Semantics – the content of the RDF bag complies with a particular taxonomy (requires an inference engine)
4.2.2 save_rdfBagSchema
Ontology owners have to provide RDF- or XML- schemas for RDF-bags used for their ontologies. Possibly, UDDI has to validate the schema submissions to avoid runtime errors later.

4.2.3 get_ rdfBagSchema
This function may be unnecessary if the schemas are available from the ontology owner. On the other hand users need them to correctly build RDF bags and validate on the client side before submitting to the UDDI server.
4.3 Modified API

All API functions that use Category or Identifier Bag have to be modified to include RDF-bag, but probably as an optional parameter.
4.4 Inference Engine

It is supposed to be an optional pluggable part of UDDI that can be used or ignored by the user.
4.4.1 find_semantic_API

This function is provided by inference engines whether they are internal or external. It is based on the standard find_API, but has additional parameters for the semantic functionality.

4.4.2 find_relatedCategories
This function is needed for UDDI clients when users select a number of categories, but want to complement their search with additional related categories. The engine looks at the user selection and provides what it believes are related categories.
4.4.3 validate_RDFbag_semantic

This function validates the content of a RDF bag in question. The validation may be of different types:

· Syntax – structure conforms to the RDF-schema or XML schema used for this bag. This feature can be implemented as part of UDDI
· Semantics – the content of the RDF bag complies with a particular ontology
5 Issues

1. Who and how will provide the inference engines?
2. How big the RDF bag can be?

a. How big in bytes/characters?

b. How deep as an XML structure?

c. Limit on a number of elements?

3. Syntactical validation require understanding of RDF-S or XSD
4. Semantic validation requires a standardized API between the inference engine (provider)  and UDDI (client)

5. Is it UDDI responsibility to semantically validate the RDF-bag on submission?

6. Semantic validation can be prohibitively expensive.

7. There is no one clear winner language in querying RDF structures. There are a few around. Some are proprietary, some are open. No definite support from the major vendors.
8. RDF-bag is a temporary name. Does the content have to be RDF-based? Can it be just an XML-bag with arbitrary content?
9. Do we prefer XSD or RDF-S for syntactical validation? Can we go with both?

10. Do we specify the language for ontologies? The most likely candidates are OWL (preferred) and XTM. 
6 Backwards Compatibility

This is a totally new set of functionality. New functionality will not be available to the previous versions. 

Changes to the existing API will affect the previous versions. We can consider adding new parameters as optional to allow older clients use the new version of the server.
7 References
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7.1 Normative
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