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The Structure of Synchronized Data Broadcasting Applications
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Abstract

In digital broadcasting, applications are computer programs executed by the set-top box(TV receiver), and synchronized
applications are those that perform tasks at the specified moments in the underlying video. This paper describes important
concepts, standards, and skills needed to implement synchronized applications and explains how to integrate them to implement
these applications, This paper assumes the European data broadcasting standard, DVB-MHP. In DVB-MHP, scheduled stream
events are recommended as a means of synchronizing applications with video streams. In this method, the application receives
each stream event, and executes the action associated with the stream event at the time specified in the stream event.
Commercially available stream generators, ie, multiplexers, do not generate transport streams that support scheduled stream
events. So we used a stream generator implemented in our lab. We implemented a synchronized application where the actions
triggered by stream events are fo display graphic images. We found that our synchronized application processes scheduled stream
events successfully. In our experimentation, the stream events were synchronized with the video and the deviation from the
intended time was within 240 ms, which is a tolerance for synchronization skew between graphic images and video.

Keywords : data broadcasting, synchronized applications, stream events, synchronization skew
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Fig. 2. State diagram of Xlet
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olg AEY olWE M&Aulel WA AlzZHeventNPT))
AFsle 92 st 19 39 ok FTA HEo|,
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“StreamEvents™% ©] &3k DSMCCObject E#: 29 244
dsmobjE AA3THE 1). 9714 DSMCCObject & 4
A A7 AN ES JT Azt AHREHE
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public class StreamEventXlet extends HComponent
implements Xlet, StreamEventListener, Timer {

public void startXlet() {
1) DSMCCObject dsmobj = new DSMCCObject("StreamEvents"):
2) DSMCCStream dsmStr = new DSMCCStream(dsmabj):
3) dsmobj.synchronousLoad();
(4) DSMCCStreamEvent dsmSE
=new DSMCCStreamEvent(dsmobj);
(5) String eventList[] = dsmSE.getEventList();
(6) forlint i = 0; i < eventUst.length; i++)
dsmSE.subscribe(eventList[i], this);
/* this=  StreamEventListener IEIHI0|AE &Gt U=
StreamEventXlet 2eHA L] QIABA #/
(7) Let the timer source object register "this" object as a listener
to the timer event.
}
(8 ) public synchronized void
receiveStreamnEvent(StreamEvent ste)
{ static short 1 =0; /* set to 0 only once initially */
byte eventData[] = ste.getEventData():
eventNPT = ste.getEventNPT(); ...
it (npt = null) processEvent(eventData);
else { i++; streamEvents[i]l.eventNPT = eventNPT;
streamEvents|i].eventData= eventData:
streamEvents.number = i;

{
(
{

¥
}
{9) public synchronized void onTick()
{ for (i=1; | <= streamEvents[i].number: i++) {
currentNPT= dsmStr.getNPT();
if { currentNPT = streamEvents[i].eventNPT )
processEvent(streamEvents(i]):
}
}

I3 3 AEY OMIE #2| Xlete] FAR=

Fig. 3. Pseudo code of the Xiet
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