Streaming Auto Restore
A streamer example with publishing/playback automatic restore

This example shows how to restore stream publishing/playback automatically:

® changing publishing codec to VP8 when H264 publishing fails

® republish a stream if browser stops sending media packets (this is detected by video bitrate drop to 0)

* when network is changing (form Wi-Fi to LTE and vice versa)

* when streaming fails due to server connection breaking (including server restart) or due to stream publishing stopping by other side

Bitrate checking parameters

® Check bitrate - check if bitrate drops to 0

® Change codec - change H264 codec to VP8 if bitrate drop is detected
® Bitrate check interval - publishing bitrate checking interval

® Max tries - maximium number of subsequent bitrate drops to 0

Connection restoring parameters

® Restore connection - restore connection if session breaks or publishing/playback is failed

* Timeout - connection restore tries interval

® Max tries - maximum number of connection restore tries

® Missing pings - maximum number of subsequent missing pings from server (0 disables ping checking)
® Pings check period - pings checking interval (0 disables ping checking)
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Code of the example

The example code is available on WCS server by the following path:




/usr/local/FlashphonerWebCallServer/client2/examples/demo/streaming/stream-auto-restore
stream-auto-restore.css - styles file

stream-auto-restore.html - client page

stream-auto-restore.js - main script to work

The example can be tested by the following URL:

https://host:8888/client2/examples/demo/streaming/stream_filter/stream-auto-restore.html

Where host - WCS server address.

Analyzing the code

To analyze the code take the file stream_filter.js version with hash 2035db9 which is availablehere and can be downloaded with SDK build 2.0.209.
1. Page loading action
1.1. APl initialization

Flashphoner.init() code

Fl ashphoner.init();

1.2. Session and publishing/playing streams state objects initialization

code

current Sessi on = sessionState();
streanPubl i shing = streanttate();
streanPl aying = streanState();

1.3. Bitrate checking object initialization

code

h264Publ i shFai | ureDet ect or = codecPubl i shi ngFai | urebDetector();

1.4. Connection restore object initialization
code

The function should be passed to the object to execute it when restore connection timer is fired

stream ngRestarter = streanRestarter(function() {
if (streanPublishing.wasActive) {
onPubl i shRestart();
}
if (streanPl ayi ng. wasActive && streanPl ayi ng. nane ! = streanPublishi ng. nane) {
onPl ayRestart();
}
s

1.5. Network change detector start

code

net wor kChangeDet ect or () ;

2. Server connection/disconnection actions
2.1. Connecting to the server
Flashphoner.createSession() code

The following parameters are passed when session is created:


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js
https://flashphoner.com/downloads/builds/flashphoner_client/wcs_api-2.0/flashphoner-api-2.0.209-2035db9636f01a6b9780562df50b55b994f971c8.tar.gz
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L31
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L42
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L46
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L48
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L57
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L82

® url - server Websocket URL

® receiveProbes - maximum number of subsequent missing pings from server (0 disables ping checking)
® probesinterval - pings checking interval (0 disables ping checking)

Fl ashphoner . cr eat eSessi on({
url Server: url,
recei veProbes: receiveProbes,
probeslinterval : probeslnterval
}) . on( SESSI ON_STATUS. ESTABLI SHED, function (session) {

}). on( SESSI ON_STATUS. DI SCONNECTED, function () {
}). on( SESSI ON_STATUS. FAI LED, function () {

1)

2.2. Receiving the event comfirming successful connection
ConnectionStatusEvent ESTABLISHEDcode
When xconnection is established:

® session parameters are stored in session state object
® stream publishing/playback is restarted if stream was published/played in previous session

Fl ashphoner . cr eat eSessi on({
url Server: url,
recei veProbes: receiveProbes,
probeslinterval : probeslnterval
}) . on( SESSI ON_STATUS. ESTABLI SHED, function (session) {
set St at us("#connect Status", session.status());
current Session. set(url, session);
onConnect ed( sessi on);
i f(restoreConnection) {
i f (streanPublishing. wasActive) {
consol e. |l og("A stream was published before di sconnection, restart publishing");
onPubl i shRestart();
return;
}
i f(streanPl ayi ng. wasActive) {
consol e.l og("A stream was played before di sconnection, restart playback");
onPl ayRestart ();
}
}
}) . on( SESSI ON_STATUS. DI SCONNECTED, function () {

}). on( SESSI ON_STATUS. FAI LED, function () {

1)

2.3. Connection closing by clicking Disconnect button
session.disconnect()code
functi on onConnect ed(session) {
$("#connectBtn").text("Di sconnect").of f('click').click(function () {
$(this).prop('disabled , true);
current Sessi on. i sManual | yDi sconnected = true;

sessi on. di sconnect () ;
}).prop(' disabled , false);

2.4. Receiving the connection closing event
ConnectionStatusEvent DISCONNECTED code

If connection is closed manually by clicking Disconnect:


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L86
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L124
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L101

® state objects are cleared
® connection restore timer is stopped

Fl ashphoner . cr eat eSessi on({
url Server: url,
recei veProbes: receiveProbes,
probeslinterval : probeslnterval
}) . on( SESSI ON_STATUS. ESTABLI SHED, function (session) {

}). on( SESSI ON_STATUS. DI SCONNECTED, function () {
set St at us("#connect St at us", SESSI ON_STATUS. DI SCONNECTED) ;
onDi sconnect ed() ;
/1 Prevent streaming restart if session is manually disconnected
if (currentSession.isMnuallyDi sconnected) {
st reanPubl i shing. clear();
streanPl ayi ng. cl ear();
stream ngRestarter.reset();
current Sessi on. clear();
}
}) . on( SESSI ON_STATUS. FAI LED, function () {

1)

2.5. Receiving the connection failure event
ConnectionStatusEvent FAILED code

Connection restore timer is starting if a stream was published or played befor connection is failed

Fl ashphoner . cr eat eSessi on({
url Server: url,
recei veProbes: receiveProbes,
probesinterval : probeslnterval
}) . on( SESSI ON_STATUS. ESTABLI SHED, function (session) {

}). on( SESSI ON_STATUS. DI SCONNECTED, function () {

}) . on( SESSI ON_STATUS. FAI LED, function () {
set St at us("#connect St at us", SESSI ON_STATUS. FAI LED) ;
onDi sconnect ed();
i f (restoreConnection
&& (streanPublishing. wasActive || streanPl ayi ng. wasActive)) {
stream ngRestarter.restart ($("#restoreTineout").val (), $("#restoreMaxTries").val());
}
s

3. Stream publishing actions

3.1 Stream publishing

session.createStream(), publish()code

The following parameters are passed while stream creation:

® streamName - stream name to publish
® |ocalVideo - div element to display local video
* stripCodecs - codec to exclude if codec changing option is active

session. creat eStrean({
nane: streanNane,
di splay: | ocal Vi deo,
cachelLocal Resources: true,
recei veVi deo: fal se,
recei veAudi o: fal se,
stri pCodecs: stripCodecs

}).p'ui)I.ish();

3.2. Receiving the stream publishing event


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L111
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L237

StreamStatusEvent PUBLISHING code
When stream is publishing successfully:

® bitrate checking timer starts

® the stream parameters are stored in publishing stream state object
® connection restore timer stops

® stream playback starts if stream was played previously

session. createStreany{

}) . on( STREAM_STATUS. PUBLI SHI NG, function (stream {
set St at us("#publ i shStatus", STREAM STATUS. PUBLI SHI NG ;
onPubl i shi ng(strean);
st reanPubl i shi ng. set (streanNane, strean);
stream ngRestarter.reset();
if ($("#restoreConnection").is(':checked")
&& streanPl ayi ng. wasActive) {
consol e.l og("A stream was pl ayed before, restart playback");
onPl ayRestart();

}
}). on( STREAM STATUS. UNPUBLI SHED, function () {

}) . on( STREAM _STATUS. FAI LED, function (streanm {

}).p.uiol.ish();

3.3. Bitrate checking timer startup

code

function onPublishing(stream {

/1 Start publish failure detector by bitrate #WCS-3382
i f($("#checkBitrate").is(':checked)) {
h264Publ i shFai | ureDetector. startDetection(stream $("#bitratelnteval").val (), $("#bitrateMaxTries").

val ());
}
}

3.4. Publishing stopping by clicking Stop button

stream.stop()code

function onPublishing(stream {
$("#publishBtn").text("Stop").off('click').click(function () {
$(this).prop(' disabled , true);
st reanPubl i shi ng. i sManual | ySt opped = true;
stream stop();
}).prop(' disabled , false);

3.5. Receiving stream publishing stoppin event
StreamStatusEvent UNPUBLISHED code
When stream is successfully stopped:

® bitrate checking timer stops

® connection restore timer stops
® publishing stream state object is cleared


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L244
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L155
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L150
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L254

session. creat eStreany{
}) . on( STREAM_STATUS. PUBLI SHI NG, function (stream {

}). on( STREAM STATUS. UNPUBLI SHED, function () {

set St at us( " #publ i shStatus", STREAM STATUS. UNPUBLI SHED) ;
onUnpubl i shed();

if (!streanPl ayi ng. wasActive) {
/1 No stream pl ayback< we don't need restart any nore
stream ngRestarter.reset();

} else if (streanPlaying.wasActive && streanPl ayi ng. name == streanPublishi ng. nane) {
/'l Prevent playback restart for the sane stream
stream ngRestarter.reset();

}
st reanPubl i shing.clear();

}) . on( STREAM _STATUS. FAI LED, function (streanm {

}). publ i sh()

3.6. Receiving stream publishing failure event
StreamStatusEvent FAILED code
When stream publishing fails:

® bitrate checking timer stops
® connection restore timer starts unless local browser error is detected (media devices unavailable for example)

session. createStrean({
}) . on( STREAM _STATUS. PUBLI SHI NG, function (stream {
}) . on( STREAM STATUS. UNPUBLI SHED, function () {

}) . on( STREAM STATUS. FAI LED, function (strean) {

set St at us("#publ i shStatus", STREAM STATUS. FAI LED, strean);
onUnpubl i shed();

if ($("#restoreConnection").is(':checked') &% streamgetlnfo() != ERROR_| NFO LOCAL_ERRCR) {
stream ngRestarter.restart ($("#restoreTinmeout").val (), $("#restoreMaxTries").val());
}

}). publish();

3.7. Bitrate checking timer stopping

code
functi on onUnpublished() {

h264Publ i shFai | ur eDet ect or . st opDet ecti on(streanPubl i shing.isManual | yStopped || current Sessi on.
i sManual | yDi sconnect ed) ;

}

4. Stream playback actions

4.1. Stream playback

session.createStream(), play() code.

The following parameters are passed while stream creation:

® streamName - stream name to play
* remoteVideo - div element to display remote video


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L265
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L169
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L278

session. creat eStreany{
nane: streanmNane,
di spl ay: renoteVideo

1) play();

4.2. Receiving the stream playback event
StreamStatusEvent PLAYING code
When stream is successfully playing:

® the stream parameters are stored in playing stream state object
® connection restore timer stops

session. createStrean({
nane: streanmNane,
di spl ay: renoteVideo
}) . on( STREAM STATUS. PENDI NG, function (stream {

}) . on( STREAM _STATUS. PLAYI NG, function (stream {
set Status("#pl ayStatus", streamstatus());
onPl ayi ng(stream;
stream ngRestarter.reset();
streanPl ayi ng. set (streanNane, strean);

}) . on( STREAM STATUS. STOPPED, function () {

}) . on( STREAM STATUS. FAI LED, function (stream {

1) play():

4.3 Stream playback stopping by clicking Stop button
stream.stop() code
function onPl ayi ng(stream {
$("#playBtn").text("Stop").of f('click').click(function(){
$(this).prop('disabled , true);
stream stop();

}).prop(' disabled , false);
$("#playlnfo").text("");

4.4. Receiving the stream playback stopping event
StreamStatusEvent STOPPED code
When stream playback is successfully stopped:

® connection restore timer stops
® playing stream state object is cleared


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L289
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L196
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L294

session. creat eStreany{
nane: streanmNane,
di spl ay: renoteVideo
}) . on( STREAM STATUS. PENDI NG function (stream {

}) . on( STREAM _STATUS. PLAYI NG function (stream {

}) . on( STREAM _STATUS. STOPPED, function () {
set St at us("#pl aySt at us", STREAM STATUS. STOPPED) ;
onSt opped() ;
stream ngRestarter.reset();
streanPl ayi ng. cl ear();
}) . on( STREAM _STATUS. FAI LED, function (strean) {

1) play();

4.5. Receiving the stream playback failure event
StreamStatusEvent FAILED code

Connection restore timer starts is stream playback fails

session. creat eStrean({
nane: streanNane,
di spl ay: renoteVideo
}) . on( STREAM _STATUS. PENDI NG, function (stream {

}) . on( STREAM_STATUS. PLAYI NG, function (stream {
}) . on( STREAM STATUS. STOPPED, function () {

}) . on( STREAM STATUS. FAI LED, function (stream {
set Status("#pl aySt at us", STREAM STATUS. FAI LED, stream;
onSt opped() ;
if ($("#restoreConnection").is(':checked)) {
stream ngRestarter.restart ($("#restoreTimeout").val (), $("#restoreMaxTries").val());
}
}).play();

5. Bitrate checking and stream republishing if bitrate drops to 0
5.1. Receiving browser WebRTC statistics, codec and bitrate detection, publishing stopping if bitrate drops to 0

code


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L299
https://github.com/flashphoner/flashphoner_client/blob/cc004b95f8a0eb9e954092ab3a5cbf69ad3ca88a/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L297

stream get Stats(function(stat) {
let videoStats = stat.outboundStream vi deo;
if(!videoStats) {
return;
}
| et stats_codec = videoStats. codec;
l et bytesSent = videoStats. bytesSent;
let bitrate = (bytesSent - detector.|astBytesSent) * 8;
if (bitrate == 0) {
detector.counter.inc();
console.log("Bitrate is O (" + detector.counter.getCurrent() + ")");
if (detector.counter.exceeded()) {
detector.failed = true;
consol e. |l og("Publishing seens to be failed, stop the streant');
stream stop();
}
} else {
detector.counter.reset();
}
detector. | astBytesSent = bytesSent;
det ector.codec = stats_codec;
$("#publ i shlnfo").text(detector.codec);

1)

5.2. Bitrate checking timer stopping

code

if (detector.publishFailurelntervallD) {
clearlnterval (detector. publishFailurelnterval ID);
detector. publishFailurelnterval ID = null;

5.3. Stream republishing

code

if (detector.failed) {
$("#publishlnfo").text("Failed to publish " + detector.codec);
i f($("#changeCodec").is(':checked)) {
/1l Try to change codec from H264 to VP8 #WCS- 3382
if (detector.codec == "H264") {
consol e. | og("H264 publishing seens to be failed, trying VP8 by stripping H264");
let stripCodecs = "H264";
publ i shBt nd i ck(stri pCodecs);
} else if (detector.codec == "VP8") {
consol e. 1 og("VP8 publishing seens to be failed, giving up");
}
} else {
/1 Try to republish with the same codec #WCS-3410
publ i shBtnCick();

6. Connection restoration
6.1. Connection restore timer launching
code

The timer invokes a function to perform an ctions needed


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L437
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L448
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L486

restarter.restartTinmerld = setlnterval (function(){
if (restarter.counter.exceeded()) {
logger.info("Tried to restart for
ns interval, cancelled");
restarter.reset();
return;

+ restart MaxTi mes + tines with " +restartTi meout +

}

onRestart();

restarter.counter.inc();
}, restartTineout);

6.2. Connectin restore timer stopping

code

if (restarter.restartTinerld) {
clearinterval (restarter.restartTinerld);
logger.info("Timer " + restarter.restartTinmerld +
restarter.restartTimerld = null;

st opped") ;

}

restarter.counter.reset();

6.3. New session creation if previous session is failed or disconnected

code

| et sessions = Flashphoner. get Sessions();

if (!sessions.length || sessions[0].status() == SESSI ON_STATUS. FAI LED) {
| ogger.info("Restart session to publish");
click("connectBtn");

} else {

}

6.4. Republishing

code

let streans = sessions[0].getStreans();

let stream= null;

let clickButton = fal se;

if (streans.length == 0) {
/1 No streans in session, try to restart publishing
| ogger.info("No streans in session, restart publishing");
clickButton = true;

} else {
/1 1f there is already a stream check its state and restart publishing if needed
for (let i =0; i < streans.length; i++) {
if (streams[i].name() === $(' #publishStreanm).val()) {
stream = streans[i];
if (lisStreanPublishing(stream) {
| ogger.info("Restart stream" + streamnanme() + " publishing");
clickButton = true;
}
br eak;
}
}
if (!stream {

| ogger.info("Restart stream publishing");
clickButton = true;
}
}
if (clickButton) {
click("publishBtn");
}


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L498
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L515
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L519

6.5. Replaying

code

let streans = sessions[0].getStreans();

let stream= null;

let clickButton = fal se;

if (streanms.length == 0) {
/1 No streans in session, try to restart playing
| ogger.info("No streams in session, restart playback");
clickButton = true;

} else {
/Il 1f there is already a stream check its state and restart playing if needed
for (let i =0; i < streans.length; i++) {
if (streams[i].name() === $('#playStream).val()) {
stream = streans[i];
if (lisStreanPl aying(stream) {
| ogger.info("Restart stream" + streamnane() + " playback");
clickButton = true;
}
break;
}
}
if (!stream {

I ogger.info("Restart stream playback");
clickButton = true;
}

}
if (clickButton) {

click("playBtn");
}

7. Network change actions
7.1. Network change event handling

connection.onchange code

if (Browser.isChrome() || (Browser.isFirefox() &% Browser.isAndroid())) {
connection = navigator.connection || navigator.nmzConnection || navigator.webkitConnection;
if (connection) {
connectionType = connection.type;
if (Browser.isFirefox()) {
connecti on. ont ypechange = onNet wor kChange;
} else {
connecti on. onchange = onNetwor kChange;

}

7.2. Closing the connection if network is changed

code
if (isNetworkConnected() && connection.type != connectionType) {
if (currentSession.getStatus() == SESSI ON_STATUS. ESTABLI SHED) {
I et 1ogger = Flashphoner. getLogger();
| ogger.info("Cl ose session due to network change from" + connectionType + " to " + connection.
type);

current Sessi on. sdkSessi on. di sconnect () ;


https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L557
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L703
https://github.com/flashphoner/flashphoner_client/blob/5ada9dfae2a78b8d1f7fc5b643a1441561cddf16/examples/demo/streaming/stream-auto-restore/stream-auto-restore.js#L722
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