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1 Reason for Contribution

This contribution takes into account several previous contributions that were concerned with weaknesses in the DTDs for Data Sync and contributions proposing optimizations to the DTDs.  Because those contributions have a potential impact on the DTD this contribution attempts to pull all the proposals for changes to the DTDs into one document.
2 Summary of Contribution

Previous contributions have highlighted problems with the existing Data Sync DTDs:

1. Because the device info DTD is separate from the main DTD the use of properties for field filtering is problematical (see OMA-DS-2005-0123.)
2. Because the Meta-Info elements are in a separate namespace, namespace specifications are necessary but the DTD has not been optimised for their use (see OMA-DS-2005-0112).

In addition, previous contributions have proposed optimisations to the DTDs:

3. By replacing some elements with attributes, the DS messages would be smaller and clearer (see OMA-DS-2005-0111).

4. By using XML Schemas rather than DTDs, the valid messages can be more clearly defined and constrained (see OMA-DS-2005-0116).

In addition, the <Item> and <Data> elements are used for a number of purposes which causes them to be overloaded.  It is proposed to introduce separate variations of these elements for their specific purposes and thereby make their use clearer and only include the required sub-elements.
3 Detailed Proposal

1. Remove Elements that are really Attributes

OMA-DS-2005-0111 identified that a number of elements are used to hold content that could better be represented as attributes.  These elements are those which can include content but no other elements where the content is expected to be relatively simple and where their cardinality is zero or one.
Where elements are converted to attributes, the valid values for the attributes should be restricted wherever possible rather than simply being allowed to be #CDATA.  This makes the DTD or schema more useful and allows the efficient use of attributes in WBXML.

1.1 Changes within the Primary DTD

The following elements were identified in OMA-DS-2005-0111 as ones that can be represented as attributes:

· Cmd

· CmdID

· CmdRef

· LocName

· LocURI

· MsgID

· MsgRef

· NumberOfChanges

· RespURI

· SessionID

· VerDTD

· VerProto

In addition, there are a number of further elements that can be converted into attributes:

· <TargetParent> and <SourceParent> elements exist only to contain a single <LocURI> so they can be converted into attributes.

· Although it is defined as holding #PCDATA, the <Lang> element must contain simple data and can be converted into an attribute.

· Although the <SourceRef> and <TargetRef> elements are defined as holding #PCDATA, they must hold a URI.  However, multiple instances can be owned by a Status element.  The exact meaning of this needs to be examined as it does not seem meaningful for a single <Status> element to own multiple <SourceRef> or <TargetRef> elements unless they are contained in some other element.
· Although the <FilterType> element is defined as holding #PCDATA, it must hold a simple value and so can be converted into an attribute.
In addition, there are a number of elements which are empty elements and exist solely as flags.  These can be converted into attributes.  For example, rather than including a <Final/> element, a Final="yes" attribute can be used.  This conversion of empty elements into attributes does not save space in messages but contributes to making messages more rigorous and easier to process.  The following are empty elements that can be converted into attributes:

· Archive

· Final (actually, although easier to process, this may be more complex to generate based on buffer sizes and so may be reconsidered)
· MoreData (similarly, if analysis shows that processing may be more difficult, this may be retained as an empty element)
· NoResp

· NoResults

· SftDel

1.2 Changes within the Meta-Info DTD

Within the Meta-Info DTD there are also a number of attributes that can be converted into attributes.  However, it should be noted that this change may lead to a number of empty elements that include large numbers of attributes.  The following are all elements that contain simple data and can have no child elements and so can be converted into attributes:
· Format

· Type

· Mark (but Mark should probably now be removed as its functionality is replaced by specifics for particular data object types)
· Size

· Last

· Next

· Version

· NextNonce

· MaxMsgSize

· MaxObjSize

· FreeId

· FreeMem

· SharedMem

The following are empty elements that can be converted into flag attributes:

· FieldLevel

There are a number of fields that indicate support for specific features and often these are only meaningful at specific levels, for example device level information or data store level information.  However, some can be meaningful at multiple levels (for example FieldLevel might be applicable only to a data store or to all data stores and thus set at device level).  These can be handled by allowing these attributes at the relevant levels.

In addition, the <Mem> element only serves as a container for the <SharedMem>, <FreeMem> and <FreeId> elements.  Both it and the elements that it contains have a cardinality of zero or one and so the <Mem> element could be discarded.  An alternative proposal is to keep the <Mem> element and make the <SharedMem>, <FreeMem> and <FreeId> elements attributes in order to collect together associated information.
In addition, the <Anchor> element only serves as a container for the <Last> and <Next> elements.  Both it and the elements that it contains have a cardinality of zero or one and so the <Anchor> element can be discarded.  If this is done, it would probably be helpful to rename the <Last> and <Next> elements as <LastAnchor> and <NextAnchor> respectively.  The same alternative proposal can apply as for <Mem>, i.e. retain the <Anchor> element and give it Last and Next attributes.
1.3 Changes within the DevInfo DTD

Within the DevInfo DTD the following elements contain simple data, have a cardinality of zero or one and have no child elements and so can be converted into attributes:
· VerDTD

· Man

· Mod

· OEM

· FwV

· SwV

· HwV

· DevId

· DevTyp
· SourceRef

· DisplayName

· MaxGUIDSize

· CTType

· VerCT

· PropName

· DataType

· MaxOccur

· MaxSize

· MaxMem

· MaxID

· SyncType

· XNam
The following are empty elements that can be converted into flag attributes:

· UTC

· SupportLargeObjs

· SupportNumberOfChanges

· FieldLevel
· NoTruncate

· SupportHierarchicalSync

· SharedMem
2. Combine the Meta-Info elements with the main set

The Meta-Info elements were originally separated out so that they could be shared between the common DTD and the DevInfo DTD.  In fact, the DevInfo DTD does not reference the Meta-Info elements and so the Meta-Info elements can be combined with the common elements in a single namespace and WBXML codepage.  This will simplify processing and avoid the need to include namespace references (thus reducing message size).
The Meta-Info elements are never used in a separate document (as the DevInfo elements are) and so combining element sets will cause no problems from this point of view.

If the Meta-Info elements are combined with the common elements then it is also proposed that the <MetInf> element be discarded and the relevant child elements or attributes be included directly in the relevant elements.  The use of the <MetInf> element obscures the real structure of the documents.  It should be noted that this removal of the <MetInf> element cannot be carried out mechanically - it will require an analysis of which Meta-Info elements can sensibly be used by which other elements.

3. Combine the Device Info elements with the Common elements
Until the introduction of filtering in OMA DS v1.2 the DevInfo was only used as a separate document within a <Put> command or within a <Results> response to a <Get> command.  This is not necessarily obvious when reading messages in XML but it is explicit when using WBXML because the DevInfo document has to be embedded as a separate document (complete with preamble) as opaque data.
With the introduction of filtering, particularly field level filtering, some DevInfo elements are used in the main document.  This has been highlighted in OMA-DS-2005-0123.  An unintended consequence of this is that it is impossible to legally define a field level filter that uses more than one property when using WBXML.
One solution to this would be to combine the DevInf elements with the common elements.  This would mean that field level filtering would not be restricted.  However, it has some other consequences:

· It would bring DS DevInf into the DTD (or schema) common to Data Synchronization and Device Management.  This might be regarded as polluting the DM DTD.

· The use of property elements for field level filtering is the only use of DevInf elements in the main set and it might be considered a drastic solution to a local problem.  An alternative would be to include the property elements (and child elements) to the main set but this would cause duplication and the elements may well not have the same WBXML token values.

· If the common and DevInf elements are combined then we would need to decide whether a complete DevInfo document should still be included as a separate WBXML document where relevant or whether it should be treated as simply embedded elements.
Because of these questions, the question of merging DevInf and main elements must be considered by the WG.
4. Rationalize <Item> and <Data> elements

The <Item> and <Data> elements are used for a number of purposes.

· Items can be children of Add or Replace commands in which case they contain data that describes an item such as a contact or a calendar item.
· Items can be children of a Delete command in which case the item only needs to contain the item URI (with optional name).

· Items can be children of a Get command in which case the item only needs to contain the item URI (with optional name).

· Items can be children of a Put command in which case the item contains the object being put (such as a DevInfo document).

· Items can be children of a Move command in which case the item contains the source and target parent URIs.

· Items can be children of a Status command in which case the item contains source and target URIs.

· Items can be children of Alert commands in which case the item contains source and target URIs (with optional names).

· Items can be children of Field and Record elements used in filter definitions but I have not yet analyzed this usage.

Data elements are similarly widely used.
It is proposed that a set of different Item element types are defined (in the absence of any better ideas they might be named Item-Delete etc.) with only the relevant attributes and allowed child elements.  This would not reduce traffic but improve the quality of the DTD / Schema. 

There are some different opinions on this with some members seeing a polymorphic <Item> element as valuable.  We will need to create candidate DTDs to be able to review the approach to be taken.
5. Rationalize the use of Meta-Info elements

The use of Meta-Info elements follows the same pattern as that of Item and Delete elements.  The <MetInf> element is allowed as a child element to a number of elements but the meaningful set of Meta-Info elements (or attributes) varies from element to element.  This practice obscures the real structure of the messages.
If the Meta-Info elements are merged with the common elements then the <MetInf> can be discarded and the meaningful elements or attributes included directly.
6. Use XML Schemas

TBD

7. Device Management Implications

The Common and MetaInfo DTDs are shared by Data Synchronization and Device Management.  Therefore, any changes would need to be agreed with the DM WG.
8. WBXML Implications
8.1 Combining Element Sets
If the common and Meta-Info elements are combined then the WBXML codepages could sensibly be combined.  This would avoid the need for codepage switches which would simplify processing and reduce message size.

8.2 Use of Attributes

Within WBXML, attributes can be handled in several ways, with varying degrees of efficiency.  The most efficient ways require that token values be defined for attribute names and values.  If this is not done then attributes have to be treated as string pairs and this would significantly increase message sizes (because current elements typically require one byte for a tag and one byte for an end - a string attribute name would require two bytes for the start and end of an inline string plus the actual name of the attribute.
9. Draft Candidate DTDs

9.1 Combined Main and Meta DTD

See separate file.
9.2 Refined DevInfo DTD

See separate file.
9.3 Refined DataObject Email DTD
See separate file.
9.4 Refined DataObjFile DTD

See separate file.
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

We recommend that the group consider whether or not to proceed in principle with the proposed changes to DTD and Schema.  If the group agrees then participants will undertake more detailed checking of candidate DTD / Schema.
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