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Introduction

Taxonomies are critical to the concept of UDDI. They are used to categorize and identify UDDI entities. However, taxonomies have not utilized their full potential yet and a number of issues remain unresolved:
· UDDI specification v.2 and v.3 does not provide any common way of describing taxonomies. The only way of describing them is plain English. As a result, the descriptions are not machine-readable and differ in format so every operator / UDDI software vendor has to invent its own way of uploading them. 
· Taxonomies are internal and proprietary to UDDI registry implementations. Currently, there is no way for a client application to obtain the contents of a particular taxonomy in a machine readable form, unless the taxonomy is built-in into the client application. It presents difficulties in building fully functional UDDI browsers that are decoupled from the server. 

· Taxonomies are based on a simple but very versatile “key-name-value” concept. It provides extreme flexibility in what a particular name-value pair may mean. On the other hand, building a user-friendly presentation can be difficult if the meaning of the name-value pair is unknown. 

· To date UDDI was used for two slightly different applications, such as public UDDI registries (also called global UDDI registries) and private registries used within an enterprise behind a firewall. Both applications use the same standard in the same way, but the environment and end-user requirements are slightly different, especially in respect of registry administration. It produces a divide in the way the standard is used and the divide may get wider if there is no flexible solution to satisfy both, especially in regard of taxonomies.
This TN provides a solution to these problems thru 
· use of an XML Schema for describing taxonomies; 
· a common procedure for deployment of XML described taxonomies; 
· recommendations how the XML described taxonomies should be used.
Benefits of implementing this TN include:

· Taxonomy descriptions can be automatically uploaded / downloaded.

· Taxonomy descriptions become interoperable and can be shared between different UDDI servers and clients.

· Taxonomies can be uploaded to UDDI registries and downloaded back to client application automatically at runtime.

· It becomes much easier to publish a new taxonomy or maintain an existing one.

At the end of the day, this TN widens the area of possible applications of UDDI and provides new opportunities for software vendors to deliver customized products based on UDDI, especially for behind-the-firewall environments.

1.1 Problem statement

[Describe the business or technical problem or situation which application of your recommendations will address. Try to include metrics which will help others understand to problem more clearly, and which will help you explain the value of your recommended solution.] 

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].

Meaning and purpose of “Taxonomy” in UDDI is explained in UDDI specification v.3, section 1.6.5
An XML description of a taxonomy can be referred further in the text as “XML description”.

2 Technical Note Solution

2.1 Taxonomy as an external entity

Taxonomies are external to UDDI. They are not part of UDDI schema (data model), but at the same time they are essential to the whole concept of UDDI.

This TN considers two different ways of publishing taxonomies. They are compared in the following table.

	Publishing Methods
	Advantages
	Disadvantages

	Taxonomy resides within the UDDI server

(See Figure 1)

This is a canonical method of publishing taxonomies in UDDI.
	The taxonomy is under full control of the server administrators. They ensure that the taxonomy:

· is available thru the GUI provided by the server

· is valid

· remains valid and backwards compatible if modified
· can be used for validation by the server
	· Administration overhead

· Owner of the taxonomy has no control over it

· Taxonomy contents cannot be downloaded by client applications

	Taxonomy resides outside of  the UDDI server

(See Figure 2)

This is a new method of publishing taxonomies proposed by this TN.
	· No administration overhead to publish and maintain the taxonomy.
· The taxonomy can be displayed by a separate UDDI browser.

· The taxonomy is controlled by its owner.

· The taxonomy can be published on any UDDI server by any user
	No guarantee that the XML description:
· is available
· is valid

· changes are valid and backwards compatible
· can be used for validation by the server



These two different ways of publishing taxonomies can safely co-exist, but a particular taxonomy can be published using only one of them. 
Figure 2 demonstrates how the new concept of publishing external taxonomies with XML descriptions works. 
A taxonomy description in a form of XML file can be deployed outside of the registry to a web server or any other location under control of the owner of the taxonomy. At the same time, the tModel for the taxonomy resides within the UDDI registry as normal and points to the location of the XML description using “overviewDocument” element. 
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Figure 1 Current UDDI solution
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Figure 2 Proposed solution
2.2 Producing an XML description of a taxonomy
To produce a new taxonomy in XML format use “urn:oasis:tc:uddi:taxonomy:1.0” namespace. The schema for this namespace is located at http://www.oasis-open.org/committees/uddi-spec/doc/tn/uddi-spec-tc-tn-ext-taxonomies-20021205.xsd

The resulting XML document will fully describe the taxonomy. 
2.2.1 Schema for an XML description of a taxonomy
Target XML document namespace: urn:oasis:tc:uddi:taxonomy:1.0
Schema location: http://www.oasis-open.org/committees/uddi-spec/doc/tn/uddi-spec-tc-tn-ext-taxonomies-20021205.xsd 
Full schema documentation: http://www.oasis-open.org/committees/uddi-spec/doc/tn/uddi-spec-tc-tn-ext-taxonomies-xsd-20021205.pdf
Sample taxonomy: http://www.oasis-open.org/committees/uddi-spec/doc/tn/uddi-spec-tc-tn-ext-taxonomies-xml-20021205.xml
The schema has 2 main elements: “taxonomy” and “category” (see Figure 3).
Element “taxonomy” is the root element and represents the taxonomy as an entity. The attributes of this element provide some metadata for the taxonomy and refer to the original tModel in the UDDI registry.

Element “category” represents a name-value pair and can be nested forming a tree. The schema preserves uniqueness of the name-value pairs within “taxonomy” element.
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Figure 3
This schema is extensible. Users can add any attributes form other namespaces (not from the target namespace) to any of the elements or alternatively, there can be any number of any elements from other namespaces (not from the target namespace) under “taxonomy” element. 
This extensibility option ensures that specific implementation can stay compatible with the UDDI mainstream while extending the schema for additional functionality of the client applications or any other purpose.

2.2.2 Building an XML description of taxonomy

Creating a taxonomy description is a simple and straight forward process. 

First of all, you have to carefully design your taxonomy, names and values. 

To help you with designing the taxonomy we provide several questions you may have to answer before you proceed with the design:

· Is it going to be a categorization or identification taxonomy?
· Is it going to be a checked or unchecked taxonomy?

· What is the name?

· What is the purpose?

· What types of UDDI entities are you going to categorize/identify?

· Is there a similar existing taxonomy that you can use instead?

After carefully designing the taxonomy you can start describing it using XML.
Create an XML document for the schema described in 2.2.1. Make sure that the document is in the schema target namespace. 

Create element “taxonomy” and populate all relevant attributes. You can find brief description of the attributes and elements inside the schema (look for “annotation/documentation” elements). Some attributes are described in the table below.
	Attribute
	Description

	tModelKey  
	Every external taxonomy must have a published tModel in the registry. The unique key of the tModel is placed here. All other details, such as name of the taxonomy, its types, etc are stored in the registry inside the referenced tModel.

Leave this empty until you publish a tModel and get the key.

	comments  
	This attribute is for short comments on the taxonomy or for any other relevant information in a free-text form.

	doco-url  
	UDDI version 2 has only one “documentOverview” element per tModel which refers to the location of the XML description that you are creating. If you want to add any other documentation for this taxonomy place the URL here.

	value-type  
	This attribute is used for taxonomies that represent relationships between different objects/entities within the registry as well as with external ones. See 2.2.3 for more information.


After you successfully created the top element “taxonomy” and populated its attributes you can start adding the name-value pairs using element “category”. The hierarchy of “category” elements comprises the tree or otherwise it can be a one-level flat structure. 
Name-value pairs must be unique within the taxonomy. This rule is reinforced by a unique constraint on keyName and keyValue attributes within “taxonomy” element.

Some attributes of element “category” are described in the table below.
	Attribute
	Description

	keyName  
	This attribute is required and corresponds to the “name” part of the key. 

	keyValue  
	This attribute is optional and corresponds to the “value” part of the key.

If this attribute is absent it means that the value is supplied by the user. It makes no difference for this attribute if the taxonomy is a categorization or identifier, checked or unchecked – the user still supplies a value if the attribute is absent.

	disabled  
	This attribute has fixed value “disabled”. If the attribute is present and set to “disabled” it means that this key-value pair can be displayed, but cannot be referenced. This feature can be used to temporarily disable some pairs or to present a heading / group name for a child group of name-value pairs.

	comments  
	This attribute is for short comments on the name-value pair or for any other relevant information in free-text form. It may be useful to provide a short explanation here in some cases so that UDDI browsers can display it as a hint (tool-tip) to the user at runtime. Use this attribute when appropriate and it will greatly enhance usability of your taxonomy, especially if the name-value pair is not self-explanatory.

	doco-url  
	If this name-value pair is documented externally in a separate document place the URL here.


 Application specific taxonomies may require additional information beyond the UDDI spec and this TN. To provide that sort of information you can place additional elements after the list of categories under “taxonomy” element. 
Remember that you have to declare the appropriate namespace in your XML document and place those additional elements into that namespace. The number of additional elements and namespaces is not limited by the schema.

2.2.3 Taxonomies for relationships
Taxonomies can be used to describe relationships between different objects / entities.
This concept is demonstrated in Figure 4
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Figure 4
Source object
Any UDDI entity that has a category bag can be a source object for a relationship. The category bag comes as part of the source object so there is no need to identify source object thru the name-value pair.

Relationship
The relationship is described thru a taxonomy. The “name” part describes the relationship type, e.g. Supercedes, Replaces, Is replaces by, Includes, Imports, Documents, etc. The “value” part refers to the target object.
All relationships are unidirectional from the source to the target object thru the relationship. 
E.g. [SOURCE OBJECT] (Replaces ( [TARGET OBJECT].

Target object
The target object can be an internal UDDI entity that has a unique key and can be referenced on its own or the target object can be an entity external to UDDI.
The schema for a taxonomy description provides a flexible option to specify the type of the target object. Use “value-type” attribute of “taxonomy” element to specify the type. It will help the client application correctly identify the target object and present it to the user in the most usable way, e.g. if the target object is another tModel the user can see the name of the tModel instead of just its key and can click on it to bring up more details. 

If the “value-type” attribute is omitted then the target object is not a UDDI entity. For application specific types of external objects we recommend to use a similar attribute from another namespace. It will ensure interoperability with the UDDI mainstream while meeting their customization needs of a particular application.
2.3 Deploying a taxonomy with an XML description

To deploy a taxonomy with an XML description you should follow “Providing a Taxonomy for Use in UDDI” TN for the appropriate version of the registry. However, in general the procedure is graphically explained in Figure 5. All steps are explained in greater details further in this section.
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Figure 5
2.3.1 Create the XML description.
This action was described in section 2.2
2.3.2 Create a tModel for the taxonomy.

This is a multi-step action. You should follow other Technical Note (TN) and Best Practice (BP) documents for generic actions related to this process.
This TN requires you to link the tModel to the XML description of the taxonomy. To do so you have to set “overviewURL” element to the location of the XML description of the taxonomy. 
For UDDI version 2 there is only one overview document in the tModel structure. Set it to the location of the XML description (see Figure 6) and if you have any additional documentation place the URL into “doco-url” attribute of element “taxonomy” in the XML description.
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Figure 6 tModel v.2
For UDDI version 3 multiple “overviewDoc” elements are possible (see Figure 7). To help client applications identify the right overview document from the list you have to set attribute “use-type” to “uddi:org:taxonomy-xml-description”. 
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Figure 7 tModel v.3
2.3.3 Capture and set the tModel key
Element “taxonomy” in the XML description requires a tModel key as a value of “tModelKey” attribute. Capture the key from your tModel and paste it into the XML description. This key refers back to the tModel and helps identify the taxonomy at any point of time.

2.3.4 Deploy the XML description

The XML description file is ready to be deployed for now. Deploy it to wherever is required to make the file available via the URL specified in the “overviewURL” element in the tModel.

2.3.5 Make the taxonomy available

The taxonomy should be blocked for other users during the publishing procedure thru use of “uddi.org:types unvalidatable“ category. Remove this keyed reference from the category bag of the tModel to unblock the taxonomy. The taxonomy becomes available to user for referencing and browsing.
2.4 Using a taxonomy with an XML description
A simplified example of how an XML description of a particular taxonomy can be discovered and used is demonstrated in Figure 8.
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Figure 8
2.4.1 Discover an XML description
To discover an XML description of a particular taxonomy the client application should obtain tModel details for that taxonomy. The location of the XML description will be in “overviewURL” element. See section 2.3.2 for more information about variations between version 2 and 3 of the UDDI spec.
As a result of this bootstrapping the client has a supposedly valid URL to the XML description of the taxonomy. However, the registry administrator has no control over the target document and there is no guarantee the document is available and valid.
2.4.2 
Download and parse the description

To obtain the content of the taxonomy the client application has to download the XML description.
The XML description must be of “text/xml” MIME type. It is up to the client to attempt downloading the XML description of another MIME type.

The downloaded XML document can be parsed and validated against the schema to make sure the document is a valid XML description of the taxonomy.  

2.4.3 
Present the taxonomy to the user. 

If the final consumer of the taxonomy is a user the XML description can be: 

· displayed as a tree or another relevant presentation form,
· used for validation,

· used for any other relevant purpose.
Name-value pairs can have empty value-part. In this case the value must be supplied by the end user (human or application). This behavior is valid regardless of the checked/unchecked and categorization/identifier properties of the taxonomy.
User experience with a particular UDDI client implementation can be greatly enhanced if the application makes use of “comment” and “doco-url” attributes and displays their values to the user in an appropriate form, such as a tool-tip or info-box.
2.5 Technical note behavior

[In this section discuss in detail your recommendation in sufficient technical depth to permit their adoption by others. Include charts, technical diagrams, process outlines, or any other illustration, which may better explain the UDDI implementation.]
2.6  Discussion

2.6.1 Benefits of this TN (for TC use only – not for publishing)
This TN can open up a new market of UDDI browsers and widen the area of application of UDDI in general, especially for private implementations within enterprises. 
At present, any UDDI browser will be limited to search functionality only coz taxonomies cannot be displayed except the canonical ones. Development of specialized UDDI browsers can be very beneficial for behind-the-firewall solutions if they combine the mainstream functionality with some specifics required by particular environments or implementations.
This TN does not require any changes to the schema or API. It can be successfully built on top of any existing implementation of v. 2 or 3 and if proved successful can be incorporated into the next version of UDDI spec.
However, the issues listed below may require some additional API, but they are not critical and their resolution can be put off for some time. 

This section is not for publishing and will be removed.

2.6.2 Issues

This TN cannot be considered a complete solution without resolving several fundamental issues:

1. Guaranteed availability of the XML description at the specified location

2. reliability of the XML description at the specified location, that includes:

a. the XML description is valid at publishing

b. the XML description remains valid after modifications

c. the XML description remains backwards compatible after modifications

3. Caching of the XML description by UDDI servers, server clients and browsers
4. Using the XML descriptions for checked taxonomies

5. Security settings for publishing taxonomies in private and public registries

2.6.2.1 Guaranteed availability

This is a generic topic and I can’t see any resolution to it. The whole idea of the web is that resources are distributed and it is impossible to control everything.

Well, some authorities may try capital punishment for broken links, though (
2.6.2.2 XML description is valid at publishing

One of the solutions is to submit a newly created XML description to the server for validation. If the description is valid the server returns it with a digital signature included in the document. Any client or the server itself can check the signature to make sure that the XML description is valid. It will also eliminate the need to validate the downloaded XML description against the schema, which is a great relief for the client side.
Validation procedure is quite resource demanding and can be a great tool for DoS attacks if a hacker submits very big and complex documents.
Is it better to submit the entire XML description or just an URL?

Submitting a URL looks like a safer option coz the requests can be placed in the queue and processed with different priorities or some of them can be ignored. At least it will not overload the channel and block other users.

The API for the validation service can be limited to one basic function.
2.6.2.3 XML description remains valid after modifications

The same validation/signing procedure by the server can be used.
2.6.2.4 XML description remains backwards compatible after modifications

The same validation/signing procedure by the server can be used.
2.6.2.5 Caching of the XML description

Caching very much depends on the stability of the XML description. 

By its nature taxonomies are stable. It may not be the case for behind-the-firewall implementations where users deploy many different taxonomies and need to modify them often, at least at the initial stages until things settle down. 
Some sort of version control solution can be employed. 

I assume that getting tModel details is an inexpensive operation and downloading, validating and parsing an XML description is an expensive one. 
We can place versioning information as part of the tModel and duplicate it in the XML description at the same time so any client or server can check the tModel from time to time against the cached XML description to monitor the versioning information. As long as it matches the cache remains valid.   
2.6.2.6 XML descriptions for checked taxonomies

This issue very much depends on all the previous, including caching. 

If the XML description is stable and reliable enough and can be cached by the server it should not be a problem to perform validation on either the server or the client side.
2.6.2.7 Security settings for publishing taxonomies

To Be Delivered
2.7 Web Service type definition (optional)

[In this section you should supply any service type definitions (tModels) required to apply your recommendations.] 

2.8  Example 

[In this section you should provide a detailed example illustrating application of your recommendations.]
3 References
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Appendix C. Notices

OASIS takes no position regarding the validity or scope of any intellectual property or other rights that might be claimed to pertain to the implementation or use of the technology described in this document or the extent to which any license under such rights might or might not be available; neither does it represent that it has made any effort to identify any such rights. Information on OASIS's procedures with respect to rights in OASIS specifications can be found at the OASIS website. Copies of claims of rights made available for publication and any assurances of licenses to be made available, or the result of an attempt made to obtain a general license or permission for the use of such proprietary rights by implementors or users of this specification, can be obtained from the OASIS Executive Director.

OASIS invites any interested party to bring to its attention any copyrights, patents or patent applications, or other proprietary rights which may cover technology that may be required to implement this specification. Please address the information to the OASIS Executive Director.

Copyright  © OASIS Open 2002. All Rights Reserved.
This document and translations of it may be copied and furnished to others, and derivative works that comment on or otherwise explain it or assist in its implementation may be prepared, copied, published and distributed, in whole or in part, without restriction of any kind, provided that the above copyright notice and this paragraph are included on all such copies and derivative works. However, this document itself does not be modified in any way, such as by removing the copyright notice or references to OASIS, except as needed for the purpose of developing OASIS specifications, in which case the procedures for copyrights defined in the OASIS Intellectual Property Rights document must be followed, or as required to translate it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by OASIS or its successors or assigns.

This document and the information contained herein is provided on an “AS IS” basis and OASIS DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

�These problems can be overcome. See discussion section below.


�These URLs are not used at the moment. All files are distributed as attachments by email.


�See discussion section.


�Validation part can be excluded. See discussion section.
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