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1 Introduction

This contribution gives some background to the necessary requirements for the timing model to use in DIMS and contains proposed text to add into section 5.5 Overall timing model of the specification.

2 Background

The DIMS timing model shall allow synchronization of the object constituting the DIMS scene. Objects that need synchronization area the SVG multimedia and animation elements and the DIMS update element. The timing is discussed on two levels. The first level is to provide the scene author with methods to specify the relative timing of the elements in the scene. On this level SVG conforms to the W3C SMIL 2.1 specification for synchronization. The only element added by DIMS that needs synchronization is the update element. To not diversify the specification with more synchronization methods and since the SMIL specification offers the needed synchronizations the following proposal suggest that SMIL timing is used for the update element.
The update element is an element unique to the DIMS specification and the timing model must therefore specify intrinsic mechanics of how the timing is provided for the update element. This mechanics shall allow the synchronization of the updates to the remainder of the scene. The defined updates do not contain any timing information so the timing must be extracted from the underlying protocols. For streams over RTP this means that the RTP header timestamp contains the scene time at which the update shall be applied to the scene. Container file formats with timing information can be used in the same manner. When the updates are obtained from sources that do not contain any timing information the timing is undefined. Such updates must be applied directly.
To complete the timing issues a processing model must be defined that specifies the order in which events from different sources are applied to the scene. Since the event originates from different processes there is a potential risk for race conditions which must be resolved by the processing model. The proposed processing model handles incoming events prior to handling updates of the scene.
3 Proposed text for the DIMS specification
The following is proposed as specification text for section 5.5 Overall Timing:
DIMS support timed elements; elements that support the SVG timing attributes. These elements create a time container and have a time line of their own. DIMS has the same timed elements as SVG Tiny 1.2 and defines an additional one: The update element, which supports the same timing and synchronization as the media elements. DIMS utilizes the run-time synchronization functionality that SVG Mobile 1.2 inherits from SMIL 2.1 [ SMILREF]. These attributes are syncBehavior, syncTolerance and syncMaster attributes, specified on the media elements and the update elements, and syncBehaviorDefault and syncToleranceDefault attributes specified on the SVG element. For more information, please refer to Annex X.

The scene time is set to zero when an initial scene is loaded and advances either autonomously or according to one element in the scene, which is designated the synch master.
The media elements manage their time lines by extract the timing information from their data. In DIMS this is managed in the same manner as in SVG Tiny 1.2. 

For updates the timing information is extracted as follows:
[1] If the updates are delivered via a context that provides timing information this is used for timing the update. Examples of such delivery contexts are 3GP files, either downloaded or locally stored, or RTP streams.

[2] If the updates are delivered via a context that does not provide timing the updates are applied when they arrive. Example of such delivery contexts are single or multiple updates obtained via a HTTP.

The  processing order for events and updates shall be as follows:
1) Load the DIMS document from the document source

2) Set time to 0

3) Determine time of next frame (tf)

4) Process all events that are in the event queue at this instant. Do not process events arriving during the event processing.

5) Apply updates from the document source with timestamps <= tf

6) Update all timed elements to the new frame time

7) Render

8) Got to 3)
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