3GPP TSG-T2 #19

Bundang, Korea

18 -22 November 2002
T2-020906

Title:                     Analysis of DDF and XML schema mechanism
Source:
Nokia

Document for:
Discussion and approval

1
Introduction

This document discusses the motivation for standardizing a concrete schema mechanism (e.g. the GUP Schema Mechanism) for data declaration in GUP. We further discuss the question whether an abstract schema mechanism is also needed and if so, how an abstract schema mechanism can be utilized without complicating the data declaration process and without having to standardize a new language such as the DDF for the purpose.

An abstract schema can be seen as a tool to ease defining concrete schema specifications. However the benefits are in our understanding rather questionable compared to straightforward  production of the concrete schema. It has to be remembered that the abstract schema has no function in the implementation or execution of the services applying these data definitions.

See also the Lucent Technologies contribution S2-022767 for SA2 attached to this document for more detail-level discussion.  

2 Discussion

2.1 Background and alternatives

The "3GPP Generic User Profile - Architecture Stage 2 TS 23.240" defines a “Harmonized Access Interface” to be used to retrieve and update Profile data. 

The “Harmonized Access Interface” separates the definition of the interface and the definition of the data to be accessed by the interface. In other words the interface definition is independent on the data structure definition.

For the definition of the data structures a (concrete) schema mechanism is needed. The WID in T2-020903 (“Generic User Profile Schema Mechanism “) is presented in this meeting to introduce a concrete schema mechanism for GUP. 

The GUP Schema Mechanism is not supposed to be used only in connection with the GUP Harmonized Interface. Instead the GUP Schema Mechanism could be utilized also for other profile access interfaces such as the Cx interface and the Sh interface.

XML Schema is a natural choice for a concrete schema mechanism because it is clearly a mainstream schema mechanism. It has the needed mechanisms to define, document and extend data structures. XML and XML Schema are already widely used in 3GPP for user data such as Presence Information and the User Profile in the IMS subsystem.

XML and XML Schema have a rich repertoire of tools and standards for solving other issues besides the basic data representation and data definition e.g.

· extension of the data structure definitions 

· definition of access control (OASIS XACML)

· schema validation and schema binding 

· addressing data elements inside an XML Document (W3C XPATH)

· because XML Schemas are represented as XML documents, the XML Schemas can be addressed and validated using same mechanisms as any XML documents 

The T2 SWG2 has introduced an abstract schema language – called DDF – for solving another problem: Same data is e.g. in the terminal defined using several concrete schema mechanism such as SyncML DM etc. By calling DDF as an abstract schema mechanism we basically mean that the DDF is an implementation independent way for defining data. Mappings to concrete schema mechanisms such as the XML Schema can be provided.

Clearly the problems to be solved by the GUP Schema Mechanism and the DDF are different but related. Both mechanisms certainly could co-exist:

1. A GUP Profile Component is defined using the abstract schema mechanism.

2. The abstract schema is transferred using a well-defined mechanism – probably supported by a tool – to an XML Schema. (Transformations are also supported to other concrete schema mechanisms like SyncML DM etc.)

But introducing two schema mechanisms for GUP has obvious drawbacks:

1. The Data Declaration Process becomes quite complicated when two steps are always needed. In case there exists no other concrete schema mechanisms than XML Schema the use of the two-step process is an extra burden.

The experience of the use of the DDF in standardizing the Profiles in CN4 (Cx and Sh Profile) has not been convincing. The data is first modelled using UML Class Diagrams. The Class Diagrams are mapped manually to a DDF definition and then the DDF definition is by an XSL transformation - provided by T2 SWG2 - mapped to an XML Schema. 

The procedure is far too complicated to be applicable. The people involved in the Sh and Cx Profile definition have in effect lost control of their data declaration process.

2. Standardizing two mechanisms for data declaration seems too complicated. 

3. The limitations of the abstract schema mechanism to model Profile data and unclear issues (or tool problems) in the mapping of the abstract schema to the concrete schema cause additional trouble in creating specifications. 

We see three solutions for the problems:

1. Standardize XML Schema as the concrete schema mechanism. If an abstract schema mechanism is required use e.g. UML Class Diagrams to define the abstract schemas. The abstract schema mechanism can be chosen by each 3GPP WG separately.

2. Standardize only the abstract schema mechanism (DDF).

3. Combine the both mechanisms: 

XML Schema is used to define any GUP Profile Component. 

But if some other schema mechanism than XML Schema is used as concrete schema mechanism, the XML Schema can be further transformed to any such concrete schema mechanism by transformation mechanisms available for XML documents - such as XSLT.

If there exist some extra data declaration needs not covered by the XML Schema - e.g. a need to introduce extra semantics in the GUP Profile definitions – extra mechanisms can be introduced besides the basic XML Schema. 

In T2-020905 – see also the Lucent excellent document originally presented in SA2 as S2-022767 attached to this contribution – we have shown that such mechanisms have already been introduced by the “XML community”.

The alternative 1 is the most mainstream choice for data definition. See e.g. http://www.xml.com/pub/a/2002/08/07/wxs_uml.html for discussion. 

The alternative 2 – even if applicable – introduces a very 3GPP specific way for defining data. It effectively isolates 3GPP from e.g. Web Service Frameworks and can thus hardly be accepted.  The maintenance of the DDF language and the DDF tools is also a problem. 

The alternative 3 is maybe a good compromise between the two mechanisms. 

2.2 Combination of a concrete schema mechanism and an abstract schema mechanism
The combination of the concrete schema mechanism and the abstract schema mechanism means in practice the following:
For all Profile Components XML Schema is used for defining, documenting and extending the Profile data. If some other schema mechanism than XML Schema is used as concrete schema mechanism, the XML Schema can be further transformed to any such concrete schema mechanism by transformation mechanisms available for XML documents - such as XSLT.

Even if defining, documenting and extending the structure of the Profile Components is the primary issue to be covered by a Schema Mechanism – and XML Schema well covers those issues - there exist other potential requirements to be covered by the Schema Mechanism.

Some potentially important requirements are listed below. These requirements are also covered by technologies developed by the “XML community" - and the technologies can be incorporated in the GUP Schema Mechanism as defined in the contribution T2-020905 and the Lucent contribution S2-022767.

1. Attachment of additional technical information - like last modification time of a data element – in the Profile Components.

2. Retrieval of the Schema on-line.

3. Versioning of the Schemas.

4. Definition of Access Control Policies and Privacy Policies.

5. Mechanism for addressing parts of the Profile Component. 

This addressing mechanism is needed for example in the context of the Profile Access Interface, Profile Synchronization and other functionalities defined in TS 23.240. 

The addressing mechanism can also be used in the context of defining Access Control and Privacy Policies etc.

6. Possibility to define extra semantics attached to the Profile Component. See the TS 23.241 for such needs.

7. Mapping of the GUP Schema to other Schemas and Data Declarations such as SyncML DM. See the TS 23.241 for discussion.

Furthermore the expressive power of the XML Schema can be restricted – by forbidding e.g. derivation from complex types – to make the use of the XML Schema more easily applicable in UE. The restriction of the expressive power is probably also useful if the XML Schema is used as an abstract schema. Mapping XML Schemas to other schemas becomes more straightforward if the expressive power of the XML Schema is restricted.

Such restrictions of XML Schemas have been anticipated in the W3C XML Schema specification. A “redefine mechanism” can be utilized to restrict any XML Schemas also the “Schema of the Schemas”. The benefit of using restricted XML Schemas  instead of a new language like the DDF is that the Profile Component Schemas defined using the restricted XML Schemas remain as XML Schemas: Any tools supporting XML Schemas can be utilized and the schemas can be made compliant with profile definitions outside 3GPP.

The XML Schema can also – more pragmatically – be restricted by creating guidelines and templates for Profile Component development using XML Schema.

3
Conclusion and Proposal

Based on the discussion above Nokia proposes an introduction of the XML Schema as the concrete schema mechanism for GUP See also our related contributions T2-02903, T2-020904 and T2-020905.

Whether needs for an abstract schema mechanism can be solved using UML should be discussed and decided. If not, we propose the combination of the abstract schema mechanism and the concrete schema mechanism as defined above in chapters 2.1 and 2.2:

1. XML Schema is used to define Profile Components.

2. Extra mechanisms of XML technology are applied e.g. to introduce extra semantics for Profile Components. The extra mechanisms – if applicable for more than a few GUP Profile Components – can be defined as part of the GUP Schema Mechanism.




















































