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1. Introduction
In the latest document from the SA1 streaming ad hoc group (“Transparent End-to-End Packet-switched Streaming Service”, Stage 1 October 2001), it was proposed that the PSS should support multiple media types to enable rich, compelling multimedia services and shall provide the capabilities to update media objects and its attributes dynamically. In addition, the PSS shall use open standards, procedures and interfaces to avoid interoperability problems.

It is expected that various languages for representing graphics, animations, formatted text and metadata will be proposed to SA4. This languages may have textual only representation that are XML/XML Schema based. 

The goal of this contribution is to propose a generic approach (i.e. it works for any sources of XML data) that provides efficient carriage and processing of XML data  with updating and streaming capabilities.

2. Reasons to propose generic binary encoding for PSS
Textual languages are in general verbose and therefore inadequate for mobile environments where every bit is precious. This is really true for graphic animations. Rich animation sequences often require long descriptions and cannot be downloaded entirely for later playback. It implies that streaming and compression schemes shall be envisioned and in particular the graphics and animations descriptions and compression schemes shall provide capability to cut the document into pieces, to assign a timestamp to these pieces and to render the entire content on the receiving terminal whilst streaming.

The definition of specific binary decoders of XML data on the mobile terminal will increase memory footprints without providing a clear gain in terms of compression rates.
As long as structured documents (HTML, for instance) were basically composed of only few embedded tags, the overload induced by textual representation was not critical. Applications are now dealing with larger and highly structured XML documents. In these cases, XML textual representation is verbose and its processing very inefficient. Moreover, XML has not been designed to deal ideally in a real-time, constrained and streamed environment like in the mobile industry.

This contribution presents BiM, a generic binary format for encoding of XML Document. BiM was originally designed for the encoding of MPEG-7 descriptions. However because of its generic nature BiM is suitable for other XML languages where compactness and efficient processing is critical. BiM has been tested on various XML languages such as MPEG-7, SMIL, WML and SVG documents.

3. Main features of the proposed XML binary encoding
BiM is an open standard from MPEG

BiM has reached the latest stage of ISO standardization process (Final Draft International Standard - FDIS). BiM is a part of the MPEG-7 (ISO/IEC 15938) standard developed by the MPEG consortium (ISO/IEC JTC1/SC29/WG11).  The public release of the specification is expected for the end of the year.

BiM  binary format is not dedicated to any specific XML language

Coders and decoders can deal with any XML language. Technically when encoding a XML document in a binary format, it is the XML document schema definition that is used to generate the bitstream. As a consequence, the structure of the document is highly optimized (98% in average on the presented test sets). Elements and attributes values are encoded according to their datatype. A library of basic datatype codec is provided by the specification (IEEE 754, UTF_8, compact integers, vlc integers, lists of values, aso...). Other codecs can easily be plugged.

BiM is backward and forward compatible binary format

A BiM decoder can deal with evolution of XML languages. For instance, a SMIL v1 decoder will be able to deal with a SMIL v2 bitstream. Technically, at encoding phase a level of compatibility is chosen for the bitstream. The encoding process adds necessary information to ensure that an old decoder will be able to skip unknown part of the bitstream. This feature allows also XML private extensions to be easily inserted within the original XML document without breaking interoperability. If forward compatibility is not needed, the redundancy is removed and the bitstream becomes more compact.

BiM allows a parameterised transmission of XML document. 

Each document can be transmitted in one or more pieces. At the lowest level of granularity, each attribute value or document leaf can be modified to allow a minimal transmission in case of a minimal change in the send document, like depicted in the following figure.
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Different streaming strategies of the same XML file

For instance, this streaming capability of BiM enables to cut into pieces a large XML document and to deliver separately the pieces to the client. If time stamped, these pieces can be send on time for the rendering at the terminal. It is not required for the decoder to download (and keep in memory) the entire XML file before being capable of processing it. It reduces both memory required at terminal side and consumed bandwidth. It improves overall quality of service and response time of XML based services. 

BiM decoder provides Sax-like optimised APIs.

This allow to efficiently process binarized XML descriptions. Data transmitted to the application can directly be consumed. There is no string conversion process required.

BiM decoder can skip the decoding of whole description elements.
This optional “skipping” process can be triggered on the basis of element names, types or attribute values. This feature can be used for a very fast decoding of undesired parts of the XML document and considerably improves browsing and searching.
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Example of the fast access functionality

4. Conclusion
BiM is a generic format for binary XML. It can be used for XML language currently under study by the 3GPP SA4 group (SMIL, ..) as well as for other upcoming XML languages that will be required for graphic descriptions, animations and metadata.

Because it uses schema specification it is highly compressed and can be directly interpreted at binary level. Because it is streamable it allows progressive downloading and partial update of XML documents. Therefore, we propose that BiM is considered by the 3GPP SA4 group as a candidate mandatory format for binary encoding of XML data.
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