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1 Introduction

A key aspect of the 3GPP GUP effort is the definition of the GUP schema. For this purpose it is crucial to define some a guidelines and a framework that makes it possible to build a schema out of schema components. Some requirements that have already been identified are:

· alignment with Liberty Alliance DST (data service template)

· modularity, in the sense that a given application should not be aware of changes that affect some components of the schemas it is not involved with

· extensibility, in the sense that new components can be added to the schema

After discussions with various members of the working group, some people inside Bell Labs, and some re-reading of TS-23.241, it appears that the best solution for the management of the GUP schema can be described as follows:

· the GUP schema is described as UML classes and packages

· from the UML, a tool automatically generates some W3C XML Schemas (WXS) compatible with Liberty Alliance

2 Why UML?

The choice of UML is kind of straightforward. Numerous working groups inside 3GPP are already using UML for data modelling. More specifically:

· UML is the standard for modeling (including data modeling)

· UML is widespread with a lot of expertise (inside the companies member of 3GGP)

· UML comes with a lot of tools and technologies

· UML is more expressive than WXS

· UML is data format agnostic

Note that the HSS example (provided by Nokia) in the current annex was provided originally in the form of UML diagrams.

3 Why not use WXS directly?

Some people may argue about the need for another abstract layer. This has been a recurring argument, as exemplified by the recommendation from TS-23.241. However, the mandatory alignment with Liberty Alliance DST is bringing new constraints and requirements.

· The GUP schema MUST be compliant with Liberty Alliance schemas, which is difficult to enforce using WXS only. For instance, the GUP schema will have to reuse of LA types, LA naming conventions and include artefacts such as LA Common Attributes. These aspects should be abstracted when designing the GUP schema itself.

· The GUP schema MUST follow some discipline (e.g. naming conventions), which is impossible to enforce using WXS.

· GUP schema MUST support the notion of components, which is not easy to capture using WXS. 

· WXS offers too many ways to do the same things and it is difficult to prevent people from using one style of modelling (e.g. element vs attribute).

· WXS does not support hierarchical namespaces, which is very useful for modularity and schema management.

· WXS does not make it easy to define views over the same global schema. Once a schema is defined, it is all or nothing. An application cannot choose to support only one part of the schema.

4 How things will work?

GUP components are defined using fully qualified UML classes. Relationships between components are defined using UML associations. A component belongs to a given UML package. Packages can be nested. Qualified names of UML classes correspond to their corresponding package hierarchies.

Figure 1 shows a possible example of GUP schema as a UML diagram.
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Figure 1: UML hierarchy for GUP schema

Note that multiple UML diagrams can be authored (e.g. by different working groups). Using the namespace hierarchies, they can easily be merged into a single diagram, as long as each package is managed by a single contributor. 

From the UML diagram,  we can derive a XMI file. XMI is an XML dialect defined by OMG and used to represent UML models.

From the XMI, we can derive the corresponding WXS schema for GUP using some stylesheet mechanisms.

The derivation will be done using the official 3GPP GUP stylesheets (using XSLT, XQuery or another program) These stylesheets will translate the UML model into one or more WXS schemas that match the various  requirements (e.g. LA compliance, etc.). Each application will also be able to derive the portion of the model

it is interested in (e.g. presence application interested in the presence section of the schema).

The derivation mechanism is illustrated in Figure 2.
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Figure 2: from UML to WXS

5 Proposal

We propose the following modifications to chapter 8 of 29.240 (see attached document).

6 Reference documents

1. 3GPP TS 23.241

2. tML Guidelines for mapping UML notation to XML schemas and vice versa (2001)
3. UML For W3C XML Schema Design 

4. UML, XMI, and code generation, Parts 1-4 

5. UML tools (including some free and open source ones)
6. Modeling XML Applications with UML: Practical e-Business Applications by David Carlson

























































