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This is a proposed file format for DIMS that should respect both the LASeR and MORE proposals.  It is simpler than the LESSER draft in that it asks for the same compression to be used for all samples belonging to one sample entry.

This document covers both the case where the stream is fairly tightly tied together, i.e., a scene and its updates are all part of a single stream, and the case where the initial scene defines a composition including scene updates. In the latter case, the updates can be stored as a stream in the file or be provided via an URL from an external resource (e.g. HTTP, RTSP, RTP multicast reception). 

This second way of tying updates to scenes is a way of solving the scoping problem raised by parallel scene and video tracks.  If the overall presentation is of an SVG document in a meta-box at file level, it can include and define the layout of the update stream, video streams etc. in the rest of the file.

1 Carriage in ISO Family Files

1.1 Stream Type

Scenes are carried in scene tracks in ISO family files.  They therefore use:

(a) a video media handler ‘vmhd’;

(b) a media handler type of ‘sdsm’ (scene description media handler);

(c) a derivative of the base SampleEntry in the sample description box.

The timescale for the LASeR stream should be suitably chosen to achieve the desired accuracy of timing of access units. 
1.2 Sample Entry Name and Format

The [TB] registered sample entry four-character code for scenes is ‘dims’ or something.  The configuration box MUST be present in the sample entry. 

class SceneConfiguration extends FullBox (‘dimC’){

unsigned int(8) profile;

unsigned int(8) level;

string
 
content_encoding;

string
 
text_encoding;

string

content_script_type;
}
class MPEG4BitRateBox extends Box(‘btrt’){

unsigned int(32) bufferSizeDB;

unsigned int(32) maxBitrate;

unsigned int(32) avgBitrate;
}

class DIMSSampleEntry() extends SampleEntry (‘dims’){

SceneConfiguration
config;

// mandatory

MPEG4BitRateBox (); 




// optional
}

The fields have the following semantics:

content_encoding - is a null terminated string specifying the encoding (compression) format of the content in the same way as the content_encoding header in HTTP (Section 3.5 of RFC 2616). Possible values include “identity”, “gzip”, “compress” and “deflate”.
text_encoding - is a null terminated string with possible values taken the XML specification for character encoding in entities (e.g. section 4.3.3 of XML 1.0 Third edition).  It describes the text encoding after the content_encoding has been decoded (e.g. after deflating).
content_script_type - is a null terminated string that identifies the scripting language used.  It takes a suitable MIME type from the IANA registry, such as “application/ecmascript” (see RFC 4329).
bufferSizeDB gives the size of the decoding buffer for the elementary stream in bytes.  This is the size of the largest textual access unit, in bytes (i.e. after GZIP de-compression).
maxBitrate gives the maximum rate in bits/second over any window of one second

avgBitrate gives the average rate in bits/second over the entire presentation
Note that the content_encoding, text_encoding and content_script_type are therefore required to be consistent over all the access units described by this sample entry.  This simplifies processing.  It is an error to have a mismatch between these values and those present in the XML of the access units themselves.

1.3 Sample Format

In the case of plain text encoding, it is valid XML text (e.g. in Unicode UTF-8, or UTF-16 with a byte-order-mark, as defined by the XML specification), with full headers, to the end of the sample (there is neither a string length in front of the text, nor a trailing terminator). In the case of GZIP, it is precisely that text GZIPped.

The XML is self-describing.  All samples are on equal footing in the file format, with the exception that sync samples can only be valid entry points [that is, a frame which contains a complete scene, from which decoding can start immediately]. Difference frames are encoded as defined [elsewhere] as <whatever> documents. 

1.4 Other Resources

Other resources may be carried in the meta-data directories of ISO files, in the track containing the scene, the movie containing that track, or the file containing that movie.  If there is no actual meta-data (the meta-data block is there merely to carry resources), the meta-data handler type ‘null’ may be used.

URL forms to address these resources are defined in the ISO specification, and are relative to the file containing the resource.
The meta data box may also be used for extended presentations where the meta box includes the initial SVG scene. See section ‎1.6 on Composition below.
1.5 Sync and Refresh Frames

The sync sample table marks sync frames in the stream.  Sync frames are points at which an entire initial (replacement) scene is present.

Refresh frames may be stored in the file format using a separate track.  These are structured the same as switch picture tracks in the AVC File Format (ISO/IEC 14496-15), using the support for SI pictures only.  Briefly, a refresh frame is stored in a separate track where is has the appropriate timestamp. The switching track must be linked to the track into which it switches (the destination track) by a track reference of type ‘swto’ in the switching picture track.

[ed: Shadow sync seems to be deprecated these days, and it has interleave issues.]

1.6 Distributed Refresh [DRAP]

Distributed Refresh (DRAP) in the file format is handled the same way as in AVC (H.264).  pre-roll sample groups are used.  Each instance of the pre-roll sample group contains the distance (in frame counts) for the recovery to be complete (e.g. the scene to be correct).  When a distributed recovery is possible, samples are made members of the appropriate instance of this group type.  Positive values of the distance indicate that the recovery starts at the marked sample;  negative values of the distance indicate that the recovery ends at the marked sample.  For readers, negative values are probably more useful, as the random access algorithm is then:

1. find the sample at or with a duration that overlaps the desired random access time;  call this S.

2. then find the closest preceding sample (call its sample number P) that is either:

a. a sync point (I frame);

b. a ‘refresh’ frame (optional I-frame);

c. a DRAP end-point.

If a DRAP end-point is found, then add the (negative) value of the pre-roll distance to the sample number P (P := P + roll_distance),  Start decoding ‘silently’ at sample number P, and start displaying at sample number R.

1.7 Composition

DIMS may be stored in a 3GP file as a stream in a track and/or as a file in the meta-data directory depending on the desired functionality and composition.

a) DIMS track: Scene and scene updates are stored as DIMS samples in a DIMS track. The default behavior of a DIMS player is to render the track and any other track in parallel. One example is a file consisting of a DIMS track and a sound track. However, if more than two visual tracks are to be rendered in parallel, such as DIMS and video, than a DIMS (SVG) document is required in the meta box to define the composition. See DIMS file below.

b) DIMS file: A DIMS (SVG) document is stored as a primary-item file in the meta-data directory as specified in the 3GP file format for extended presentations (see the extended presentation profile in clauses 5.4.6 and 11 of TS 26.244). The DIMS document may refer to resources, such as images in the meta-data directory, or audio or video streams in the movie box by using URL forms (see clause 11.3 of TS 26.244). Updates to the DIMS document may be initiated by using the update attribute [TBD] with a URL pointing to the update resource, e.g. a DIMS track in the same file. Other possibilities include RTSP/RTP or download of an update file over HTTP. 

An alternative to having the ‘I frame’ (SVG document) point at the updates, is to have the updates ‘select’ the scene, possibly by ID.  However, this has serious security implications.  An SVG extension to identify the update stream may be preferable.
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