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1 Scenario Outline 

Current situation with taxonomies in UDDI is falling behind industry requirements of flexible and powerful taxonomy management. It is especially true in enterprise implementations of UDDI servers. UDDI vendors took different proprietary approaches to meet the requirements for taxonomy management, but they are limited to particular implementations and not interoperable. 
The desired scenario for taxonomy management would be achieved when users can create their own taxonomies, exchange them, publish for use by others, upload to and download from the server, check/validate value sets, manage security access, … This scenario would provide fully interoperable taxonomies based on an open standard and supported by vendors.

A common way of describing external taxonomies would provide an option of using interoperable UDDI client applications that are not dependent on the implementation of the UDDI server they connect to.

Short outline of the scenario(s) that motivate(s) the requirement.
1.1 Terminology

[The following is boilerplate. Most requirements documents will need this and the corresponding bibliography entry.] 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].

Taxonomy

A system for naming and organizing things into groups or simply a classification system
Taxonomy description language
A common way of describing taxonomies for humans and applications using a particular standard.
Taxonomy instance

an instance of taxonomy compliant to the taxonomy description language.
2 Scenario Details 

Provide details on the scenario.
2.1 Place of Taxonomies in UDDI
Taxonomies are external to UDDI servers, but they can be under a server’s control. 
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Figure 1: UDDI Server and taxonomies
Taxonomies may reside anywhere in an accessible location and be completely independent from the UDDI server. One taxonomy can be used by more than one UDDI server.
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Figure 2: One taxonomy - multiple UDDI servers
Locally Deployed Taxonomy

Taxonomy can be deployed to a designated location where it is under the full control of the UDDI server and its administrators.

Externally Deployed Taxonomy

Taxonomy can be deployed to any external location beyond the control of the UDDI server and its administrators.

Local Copy of an External Taxonomy

A copy of the Taxonomy can be created in a designated location where it is under the full control of the UDDI server and its administrators.

Taxonomy API

An API provided by the UDDI server and related to taxonomies
Standard UDDI API

Any other UDDI API

2.1.1 Deployment type selection

Depending on the circumstances, the deployment type can vary for different case. The affecting factors are whether the taxonomy is validating or non-validating; or what data quality policies the UDDI node has.

The following table presents a comparison between different deployment options
	External deployment
	External deployment with a local copy
	Local deployment

	pro
	contra
	pro
	contra
	pro
	contra

	No overhead on the server
	No control by the server
	Easy value set validation
	Increased overhead to parse the taxonomy
	Full control over the taxonomy
	Increased overhead to parse the taxonomy

	
	Problematic validation of value sets
	Low dependency between the server and the external copy
	Additional space is required to keep the local copy
	Easy value set validation
	Additional space is required to keep the local copy

	
	
	
	Synchronization between the local and external copies
	No dependency between the server and the external copy
	Increased access control or management overhead

	Suitable for non-validating taxonomies or when the node is not responsible for data quality
	Suitable for any stable taxonomy. The node can take responsibility for data quality.
	Suitable for any taxonomy. The node has full control and no dependencies.


2.2 Use Cases
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Figure 3: Use Cases summarized
2.2.1 Actors
Taxonomy owner

Publishes and manages a taxonomy

UDDI client, UDDI Server

Well known chaps
2.3 High Level Scenarios

These Use Cases illustrate the high level scenarios. They will be refined further in this document.
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Figure 4: Scenarios
· Any UCs missing?
2.4 Taxonomy Owner Scenarios

2.4.1 Publishing Taxonomies

Any taxonomy that complies with the spec can be registered in a UDDI server given that the owner of the taxonomy has the appropriate security access to do so. 

The same taxonomy can be published in a single location and registered with more than one UDDI server at a time.
A generic publishing and registration scenario is illustrated in Figure 5: Taxonomy publishing
[image: image7.emf]Taxonomy owner

UDDI server

Publishing

Upload 

TX to its 

location

Set up 

acces 

control 

policies for 

the TX

Register the 

TX with a 

UDDI server 

as an external 

taxonomy

Success?

Refuse 

publishing

Publish the 

new tModel - 

The TX is 

available for 

discovery

TX Validation

+ Download the TX

+ Get a list of entities with references to the taxonomy

+ Parse and validate the TX consistency

+ Validate existing references to the TX

(from TC Req 11-14)

no

yes


Figure 5: Taxonomy publishing
2.4.2 Taxonomy Validation
Taxonomies have to be validated before they can be published, modified or deleted. The validation makes sure that the taxonomy has a valid structure and does not conflict with any existing references to it. There are two possible validation options – by the server or by the taxonomy owner.

During the validation procedure it is important to check the references both ways – from the objects in the server to the taxonomy as well as from the taxonomy to these objects or other external to the taxonomy objects.

2.4.2.1 UDDI server validation
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Figure 6: Server validation procedure

This validation option is reliable and can ensure that taxonomy is valid and consistent and does not conflict with the existing data. This option puts additional workload on the UDDI server.

2.4.2.2 Taxonomy owner validation
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Figure 7: Taxonomy owner validation
This validation options requires some trust in the taxonomy owner. It is possible that inconsistent taxonomies are published or the taxonomies conflict with the existing data.

This option is viable for environments with low data quality requirements or where the taxonomy owner is trusted. The main advantage for this option is that it puts no additional workload on the UDDI server.

2.4.3 Update / validate taxonomy
Before any changes to taxonomy become published they must be validated. The actual procedure may slightly vary depending on the deployment options (see 2.1.1 Deployment type selection for more details).
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Figure 8: Taxonomy update
2.4.4 Delete taxonomy
A particular taxonomy can be deleted if there are no references to it.

Any taxonomy can be deprecated to prevent new references, but it still should be available for browsing and value set validation.

2.4.5 Modify taxonomy properties
Taxonomy details that reside within a UDDI server can be modified by the taxonomy owner. It can be done thru the existing UDDI API. Some additional validation rules will be required to make sure that the modifications are still valid and do not corrupt any existing data.

2.5 Taxonomy owner Use Cases
The scenarios outlined in section 2.4 result in the following Use Cases
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Figure 9: Taxonomy owner Use Cases
2.6 UDDI client Scenarios
The following diagram repeats Figure 4: Scenarios.
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2.6.1 Discover taxonomy scenario

Taxonomies are registered as tModels. A particular taxonomy can be discovered using standard UDDI procedures for discovering tModels using category or identifier bag.

There can be a number of starting-point or root taxonomies that help discover other taxonomies. This set of root taxonomies does not need to be specified because it is application dependent and different UDDI applications may require different root taxonomies for discovering other taxonomies. These root taxonomies may have special categories or identifiers to indicate the root.
The other way to discover a particular taxonomy is by its identifier. It will be used when the client comes across a reference to taxonomy (id+key/value). 

Once the taxonomy tModel is discovered the client can request taxonomy location, version and other metadata from the UDDI server.

The following diagram illustrates this scenario.
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Figure 10: Discovering taxonomy
2.6.2 Browse taxonomy scenario 
Humans must be able to visually browse taxonomies to discover and understand its content. The presentation may vary depending on the taxonomy. Possible presentation types are:

tree-view hierarchy

cascading tables

geographical map

3D models

universe (2D or 3D)

network

coordinate system

pictorial images

Taxonomy elements (nodes, topics, entries, etc) should be able to carry information of the key type. For example, a key/value pair may reference a tModel or a business entity. The client software should be able to recognize the key type and provide an appropriate hyperlink or another type of logical connection.
Key types that are not native to UDDI can be used by proprietary UDDI browsers to provide some specific features, such as clicking on a particular taxonomy element calls a function or application with the key/value as a parameter.

If an application cannot recognize the key type it can present the taxonomy elements as text.

2.6.3 Reference taxonomy scenario
Once the taxonomy ID is known and the key/value pair is selected the user can use them as values for a category or identification bag.
The UDDI client application and the UDDI server may check the validity of the reference, if needed.
2.6.4 Validate value set scenario

A UDDI client may wish to validate a particular value set. 
There are three different validation options on the server:
Use a validation algorithm provided with the taxonomy

Call an external validation function provided by the taxonomy owner

Validate against the known values from the taxonomy using a local, cached or external copy
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Figure 11: Value set validation
2.7 UDDI client Use Cases

The scenarios discussed in section 2.6 UDDI client Scenarios result in the following use cases.
[image: image15.emf]UDDI Server

(from UDDI TC)

UDDI client

(from UDDI TC)

Browse a list

Discover TX

Display TX

Download TX

Download 

entire TX

Download 

part of TX

Find by 

criteria

Get Tx 

properties

Parse TX

Update local 

TX

(from UDDI TC)

Validate 

value set

«include»

«include»

«include»

«include»

«include»


Figure 12: UDDI Client Use Cases
· Any UCs missing?

2.8 Format of Taxonomy Description Language
2.8.1 General requirements

The taxonomy description language should:

	
	Requirement
	Reason

	tx-1 
	Taxonomies should be in XML form


	The complexity of the other requirements leave us no other options

	tx-2 
	I18N option
	Internationalization is a must

	tx-3 
	no changes to UDDI key-name-value categorization and identification bags should be required
	Backward compatibility

	tx-4 
	no impact on the existing API
	Backward compatibility

	tx-5 
	not change the way that it invalidates the UDDI server content 
	It is a data quality issue and probably should be left to the admins to follow their policies.

	
	Value set structure
	

	tx-6 
	hierarchy
	One to many cardinality forms hierarchies

	tx-7 
	flat
	One to one cardinality forms chains and no cardinality forms unrelated values. These types can be called flat value sets.

	tx-8 
	network
	Many to many cardinality forms a network. Most of our knowledge is a network. It is also the superior form of all three.

	tx-9 
	mixed


	A mixture of all of them is possible, but the network form may do well as a mix.

	
	Relationships
	

	tx-10 
	relationships between value sets within the same taxonomy
	This requirement relates to the structure of the value set.

	tx-11 
	relationships between value sets from different taxonomies
	This is required when one taxonomy can be split in several separate modules, but the relationships still need to be preserved.

	tx-12 
	relationships between taxonomies
	We may need to show how one taxonomy relates the other.

	
	Readability and informative content
	

	tx-13 
	self-describing taxonomies or taxonomies with pointers to plain language explanations where needed


	Humans are the ultimate users of many taxonomies. They need more information than just a value set. There should be an easy way to provide that information on demand.

	tx-14 
	be able to describe the meaning of the value in regards of relationships between UDDI components (business, service, binding, tModel, etc) 


	We need to describe how one business relates to another, organization hierarchies, relationships between users and businesses, etc.

	tx-15 
	be able to describe the meaning of the value in regards of relationships between external non-UDDI objects / topics / entities.


	Specific applications may need to deal with non-UDDI entities, but they need some sort of clue to understand the meaning of the value. Lets say that a value is an ID of an object of some common class, so there should be a way to identify what this class is so the app can go somewhere and do something to utilize that class functionality. The terms class and object may lay beyond normal programming and relate to some real life applications.

	
	Modularity
	

	tx-16 
	be modular to split one taxonomy in several separate modules of a manageable size


	Some large taxonomies may be just too large to handle. Downloading smaller modules can make more sense in some applications.

Different security requirements may apply to different parts of the same taxonomy which may also require splitting it in modules.

	tx-17 
	be flexible to provide clients with an option to work with only a portion of the taxonomy

	Applying an update or refreshing local cache does not require the entire taxonomy. It would be very useful to be able to get only a changed portion of the taxonomy for this and apply the update or merge.

	
	Checked taxonomies should
	

	tx-18 
	be stable enough once published
	It is probably more relate to UDDI node policies and should be left up to the admins.

	tx-19 
	be under control of a node operator
	Same as the previous

	
	It is desired that the taxonomy description language
	

	tx-20 
	is based on an open standard
	

	tx-21 
	is based on a proven technology 
	

	tx-22 
	is based on an industry accepted technology
	

	tx-23 
	is royalty free
	

	tx-24 
	has an XML Schema
	


It is desired that taxonomies can be created using external tools not bound to a particular implementation of UDDI or Taxonomy servers.
2.8.2 Suggested formats
Most likely candidates for taxonomy description language are:
XTM 1.0 (an XML version of ISO13250 Topic Maps standard)

OWL (W3C Web Ontology Language)

2.8.3 I18N

· Internationalization depends on the selected format (see 2.2.2)
Taxonomy description should provide I18N options.
Any taxonomy can be written in different languages/cultures. All variants should co-exist side-by-side and can be used at the same time.

2.9 Taxonomy API
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Figure 13: Combined Use Cases
· Are there any missing Use Cases?
· Should there be any other Actors?

· Are any of the Use Cases irrelevant?

	Use Case
	Possible API function
	Comments

	Discover taxonomy
	Use existing UDDI functionality
	A user can select from a list of available taxonomies or search for a particular taxonomy or the taxonomy can be referenced from one of the items thru its categorization bag.

	Download taxonomy (entire)
	Simple URL access 
	There should be a simple way to download an entire taxonomy to the client’s site.

	Download taxonomy (partial)
	Simple URL access 
	There should be a simple way to download only part of taxonomy to the client’s site. It greatly depends on the format of the taxonomy description language and whether the taxonomy still makes sense if downloaded partially. 

This feature is required for very big taxonomies only.

· Is this assumption correct?

	Download taxonomy (update)
	Simple URL access, but this functionality would depend on the taxonomy format and may be well beyond the scope of UDDI 
	The same as downloading partial taxonomy.

Also, the client will need to apply the update to the existing taxonomy. This feature is required for very big or very unstable taxonomies. Otherwise the entire taxonomy can be downloaded again and again.
· Applying an update on the client’s site can be very resource demanding and too expensive to implement.

	Parse taxonomy
	No API needed
	Client side processing.

	Display taxonomy
	No API needed
	Client side processing.

	Register taxonomy with UDDI server
	Use existing UDDI functionality
	No additional API is needed. This process need to be described thoroughly in the spec.

	Modify taxonomy properties
	Use existing UDDI functionality
	Taxonomies are registered as tModels so the existing API can be reused.
A taxonomy owner should be able to maintain different versions of taxonomy in side-by-side or replace modes. The versioning can be done thru the category bag using special versioning taxonomies.
A timestamp may be required to indicate the exact version of the taxonomy for caching purposes. If the timestamp is different the client would update the local cache.

	Access control
	Reuse the same API as for UDDI server
	Given that there is a simple URL access to the taxonomy the access control should be done at that level, but the tModel of the taxonomy should be protected with the standard UDDI access control API.

	Validate value set
	Reuse UDDI API
	

	Upload taxonomy to its location
	FTP or WebDAV access or 
HTTP POST or new API
	Taxonomy owner should be able to publish/upload taxonomies, but it is a separate exercise from registering the taxonomies with a UDDI server.

	Validate taxonomy
	New API needed
	A taxonomy owner submits a taxonomy to the server for validation. See section 2.4.2 Taxonomy Validation for more details.


Only a handful of new API is needed. Most of the required functionality already exists.
Authors that would like to submit a proposal need to use the following document template: http://www.oasis-open.org/committees/uddi-spec/doc/req/uddi-spec-tc-proposal-template.doc
3 Backwards Compatibility

Changes and additions introduced in this requirements document should not impact on UDDI v.3 API or data model.
There should be no change to the way “key-name-value” concept operates.

There should be no impact on the existing content of UDDI servers even after the existing taxonomies that reside within the servers are moved to some external locations.

Provide details regarding backwards compatibility.
4 References

[This section should list any references to publicly available documents that the reader may find helpful during reading of this Best Practiced document. These documents may expand upon any aspect of the material, for instance they may provide additional insight into the business situation dealt with or they may document standards or products used in developing the solution.]
4.1 Normative

[RFC2119]
S. Bradner, Key words for use in RFCs to Indicate Requirement Levels, http://www.ietf.org/rfc/rfc2119.txt, IETF RFC 2119, March 1997.
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Appendix C. Notices
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