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The example shows how to publish and play a number of streams in one WebRTC connection with simulcast. A room is considered to be a publishing
unit, that is, viewers who connect to this room receive all the streams published in it.

On the screenshots below:
® Server url - Websocket URL of WCS server

® Room name - room name
® Publisher - publisher user name



SFU Two-way Streaming

Server url
wss://test1.flashphoner.com:8443
Room name
ROOM1-16cc
Publisher
Publisher1-2b12
ESTABLISHED

Publisher1-2b12 cam1 1280x720

Mute mic1

Stop

® Player - viewer nickname
* 180p send, 360p send, 720p send - quality switch buttons
® Track - video tracks switch button if there are more than one




Player

Player1-4db7 Stop

ESTABLISHED

Meeting: ROOM1-16cc

Name: Publisher1-2b12#d702
320x180

Current video track: 0

mute
180p send | 360p send | 720p send
Track N20: cam1

Note that audio tracks are playing in a separateaudi otags.

Example source code

The source code consists of the following modules:

two-way-streaming.html - HTML page
two-way-streaming.css - HTML page styles
two-way-streaming.js - main application logic

L]
L]
L]
® config.json - client configuration file, contains streams publishing description

Analyzing the code

To analyze the example source code, take the file two-way-streaming.js version availablehere



https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js

1. Local variables
Local variables declaration to work with constants, SFU SDK, to display video and to work with client configuration

code

const constants = SFU. const ants;
const sfu = SFU;

| et mainConfig;

I et |ocal D spl ay;

| et renotebDi spl ay;

I et publishState;

let playState;

const PUBLI SH = "publish";

const PLAY = "play";

const STOP = "stop";

const PRELOADER URL="../comons/ nedi a/si | ence. np3"

2. Default configuration
Default room configuration and stream publishing configuration to use if there is noconf i g. j sonfile found

code

const defaultConfig = {

room {
url: "wss://127.0.0.1:8888",
name: "ROOML",
pin: "1234",

ni ckNane: "User1",
fail edProbesThreshol d: 5,
pi ngl nterval : 5000
I
nedi a: {
audi o: {
tracks: [

{

source: "mc",
channels: 1

]
},
video: {
tracks: Array(1).fill({
source: "canera",
wi dt h: 1280,
hei ght: 720,
codec: "H264",
constraints: {
franeRate: 25
H
encodi ngs: [
{rid: "180p", active: true, maxBitrate: 200000, scal eResol uti onDownBy: 4},
{rid: "360p", active: true, maxBitrate: 500000, scal eResol uti onDownBy: 2},
{rid: "720p", active: true, maxBitrate: 900000}
I,
type: "caml"
b

3. Object to store current publishing/playback state
The object should keep Websocket session data, WebRTC connection data and room data, and shoukd form HTML tags ids to access them from code

code


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L1
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L17
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L58

const CurrentState = function (prefix) {
let state = {
prefix: prefix,

pc: null,
session: null,
room null,

di splay: null,

roontEnded: fal se,
starting: false,
set: function (pc, session, roon {
state.pc = pc;
st at e. sessi on = session;
state.room = room
st at e. roonEnded = fal se;
I
clear: function () {
state.room = nul | ;
state.session = null;
state.pc = null;
st at e. roonEnded = fal se;
},
set RoonEnded: function () {
st at e. roonEnded = true;
1,
buttonld: function () {
return state.prefix + "Btn";
1,
buttonText: function () {
return (state.prefix.charAt(0).toUpperCase() + state.prefix.slice(l));
b
inputld: function () {
return state.prefix + "Name";
b
statusld: function () {
return state.prefix + "Status";
H
formd: function () {
return state.prefix + "Forni;
I
errinfold: function () {
return state.prefix + "Errorlnfo";
1,
is: function (value) {
return (prefix === val ue);
},
isActive: function () {
return (state.room && !state.roonEnded && state.pc);
1,
i sConnected: function () {
return (state.session & state.session.state() === constants. SFU_STATE. CONNECTED) ;
1,
i sRoomEnded: function () {
return state.roonEnded;
1,
setStarting: function (value) {
state.starting = val ue;
H
isStarting: function () {
return state.starting;
H
set Di spl ay: function (display) {
state. display = display;
I
di sposeDi splay: function () {
if (state.display) {
state. di splay.stop();
state.display = null;



return state;

4. Initialization
init(code
The init() function is called on page load and:

® jnitializes state objects
® readsconfi g. j sonfile or default configuration
® jnitializes input fields

const init = function () {
I et configName = getUrl Paran("config") || "./config.json";
$("#publ i shBtn") . prop('disabled , true);
$("#pl ayBtn"). prop(' disabled', true);
$("#url").prop(' disabled , true);
$("#roonNane") . prop("' di sabled', true);
$("#publ i shName") . prop(' di sabl ed', true);
$( " #pl ayNane") . prop(' di sabled', true);
publishState = Current State(PUBLISH);
pl ayState = Current State(PLAY);
$. get JSON( confi gNanme, function (cfg) {
mai nConfig = cfg;
onDi sconnect ed( publ i shState);
onDi sconnect ed(pl ayState);
}).fail (function (e) {
/luse default config
console.error("Error reading configuration file " + configNane + ": " + e.status +
consol e.log("Default config will be used");
mai nConfig = defaul t Config;
onDi sconnect ed( publishState);
onDi sconnect ed(pl ayState);
s
$("#url™).val (setURL());
$(" #roomNane") . val ("ROOML-" + createUUl D(4));
$("#publ i shNarme") . val (" Publ i sher1-" + createUU D(4));
$("#pl ayNane").val ("Playerl-" + createUUl D(4));

+ e.statusText)

5. Establishing server connection

connect(), SFU.createRoom() code
The connect() function is called by Publish or Play click:

® creates PeerConnection object

® cleans previous session state displayed

® sets up room configuration and creates Websocket session
® subscribes to Websocket session events


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L134
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L165

const connect = async function (state) {
|l create peer connection
| et pc = new RTCPeer Connection();
/1 get config object for room creation
const roontConfig = get RoonConfi g(mai nConfig);
roonConfig.url = $("#url").val ();
roonConfig. roonNanme = $("#roomName"). val ();
roonConfig. ni cknane = $("#" + state.inputld()).val();
/1 clean state display itens

set Status(state.statusld(), "");

set Status(state.errinfold(), "");

/'l connect to server and create a roomif not
try {

const session = await sfu.createRoon(roonConfig);
/] Set up session ending events
session. on(constants. SFU_EVENT. DI SCONNECTED, function () {
onStopd ick(state);
onDi sconnected(state);
set Status(state.statusld(), "D SCONNECTED', "green");
}).on(constants. SFU_EVENT. FAI LED, function (e) {
onStopd i ck(state);
onDi sconnected(state);
set Status(state.statusld(), "FAILED', "red");
if (e.status && e.statusText) {

setStatus(state.errinfold(), e.status + " " + e.statusText, "red");
} else if (e.type & e.info) {
setStatus(state.errinfold(), e.type + ": " + e.info, "red");

}

IOF

/1 Connected successfully

onConnect ed(state, pc, session);

set Status(state.statusld(), "ESTABLISHED', "green");
} catch (e) {

onDi sconnect ed(state);

set Status(state.statusld(), "FAILED', "red");

set Status(state.errinfold(), e, "red");

6. Publishing or playback start after session establishing

onConnected() code
The onConnected() function:
* sets up Stop button click actions

® subscribes to room error events
® calls publishing or playback function


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L204

const onConnected = function (state, pc, session) {

state.set(pc, session, session.roon());

$("#" + state.buttonld()).text("Stop").off('click').click(function () {
onStopd i ck(state);

s

$(' #url').prop(' disabled , true);

$( " #roonmNane") . prop(' di sabl ed', true);

$("#" + state.inputld()).prop(' disabled , true);

/1 Add errors displaying

st ate. room on(const ants. SFU_ROOM EVENT. FAI LED, function (e) {
setStatus(state.errinfold(), e, "red");
st at e. set RoonEnded() ;
onStopd i ck(state);

}) . on(constants. SFU_ROOM EVENT. OPERATI ON_FAI LED, function (e) {
onQper ationFail ed(state, e);

}) . on(constants. SFU_ ROOM EVENT. ENDED, function () {
set Status(state.errinfold(), "Room" + state.roomnane() + " has ended", "red");
st at e. set RoonEnded() ;
onStopd i ck(state);

}).on(constants. SFU_ROOM EVENT. DROPPED, function () {
setStatus(state.errinfold(), "Dropped fromthe room" + state.roomnane() + " due to network issues"”,

"red");

st at e. set RoonEnded() ;
onStopd i ck(state);

IoF

start Stream ng(state);

7. Streams publishing

publishStreams(), SFURoom.join() code

The publishStreams() function:

initializes a basic HTML container tag to display local video
gets local media access accorging to configuration file

adds media tracks to WEbRTC connection
joins the room on server


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L306

const publishStreans = async function (state) {
if (state.isConnected()) {
/lcreate local display itemto show | ocal streans
const display = initLocal Di spl ay(docunent. get El ement Byl d("I| ocal Vi deo"));
state. setDi spl ay(di spl ay);
try {
/1 get configured |local video streans
let streans = await getVi deoStreans(mai nConfig);
I et audi oStreans = await getAudi oStreans(mai nConfig);
if (state.isConnected() && state.isActive()) {
/'l conmbine | ocal video streams with audi o streans
streans. push. appl y(streans, audi oStreans);
let config = {};
//add our local streans to the room (to PeerConnecti on)
streans. forEach(function (s) {
let contentType = s.type || s.source;
//add local streamto |ocal display
di splay.add(s.streamid, $("#" + state.inputld()).val(), s.stream contentType);
//add each track to PeerConnection
s.stream get Tracks().forEach((track) => {
config[track.id] = contentType;
addTrackToPeer Connection(state. pc, s.stream track, s.encodings);
subscri beTrackToEndedEvent (state.room track, state.pc);

IOF
IoF
//start WebRTC negoti ation
await state.roomjoin(state.pc, null, config);

}
} catch (e) {

if (e.type === constants. SFU_ROOM EVENT. OPERATI ON_FAI LED) {
onQOperationFail ed(state, e);

} else {
console.error("Failed to capture streams: " + e);

setStatus(state.errinfold(), e.name, "red");
onStopd i ck(state);

7.1. Media tracks addition to WebRTC connection

addTrackToPeerConnection(), PeerConnection.addTransceiver() code

const addTrackToPeer Connection = function(pc, stream track, encodings) {
pc. addTranscei ver (track, {
direction: "sendonly",
streans: [streani,
sendEncodi ngs: encodi ngs ? encodings : [] //passing encoding types for video sinulcast tracks

1)

7.2. Tracks onended event subscription

subscribeTrackToEndedEvent(), MediaTrack.addEventListener(), SFURoom.updateState() code


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L385
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L366

const subscribeTrackToEndedEvent = function (room track, pc) {
track. addEvent Li st ener ("ended", async function () {
//track ended, see if we need to cleanup
let negotiate = fal se;
for (const sender of pc.getSenders()) {
if (sender.track === track) {
pc. removeTr ack(sender);
//track found, set renegotiation flag
negotiate = true;
break;
}
}
if (negotiate) {
/1 ki ckof f renegotiation
awai t room updateState();

1)

8. Streams playback
playStreams(), SFURoom.join() code
The playStreams() function:

® jnitializes a base container tag to display incoming media streams
® joins to the room on server

const playStreans = async function (state) {
if (state.isConnected() &% state.isActive()) {

try {
//create renpte display itemto show renote streans
const display = initDefaul t RenoteDi spl ay(state.room docunent.getEl enentByld("renoteVideo"), null,
null);
st ate. set Di spl ay(di spl ay);
//start WebRTC negoti ation
await state.roomjoin(state.pc, null, null, 1);
} catch (e) {
if (e.type === constants. SFU_ROOM EVENT. OPERATI ON_FAI LED) {
onQOperationFail ed(state, e);
} else {
console.error("Failed to play streans: " + e);
setStatus(state.errinfold(), e.name, "red");
onStopd i ck(state);
}
}
}
}

9. Publishing stopping

state.disposeDisplay() code

const disposeStateDi splay = function (state) {
st at e. di sposeDi spl ay();
}

10. Publish/Play click action
onStartClick(), playFirstSound(), connect() code
The onStartClick() function:

® validates input fields


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L346
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L287
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L247

® in Safari browser, calls playFirstSound() before playback to automatically play incoming audio
¢ calls connect() function

const onStartdick = function (state) {
if (validateForn("connectionForn', state.errinfold())
&& validateFornm(state.formd(), state.errinfold())
&& val i dateNarme(state, state.errinfold())) {
state.setStarting(true);
let otherState = getQtherState(state);
$("#" + state.buttonld()).prop('disabled , true);
/| Disable other session button to prevent a sinultaneous connections
if (lotherState.isStarting()) {
$("#" + otherState.buttonld()).prop('disabled , true);
}
if (state.is(PLAY) && Browser().isSafari WebRTC()) {
pl ayFi r st Sound(docunent . get El enent Byl d("nai n"), PRELOADER_URL).then(function () {
connect (state);
s
} else {
connect (state);

}

11. Stop click actions
onStopClick(), Session.disconnect() code
The onStopClick() function:

* stops playback or publishing
® disconects Websocket session

const onStopCick = async function (state) {
state.setStarting(false);
di sposeSt at eDi spl ay(state);
if (state.isConnected()) {
$("#" + state.buttonld()).prop('disabled , true);
awai t state.session.disconnect();
onDi sconnected(state);

12. Websocket session disconnection actions
onDisconnected() code
The onDisconnected() functions:

® sets up Publish/Play click actions
® enables Server url and Room name fields access, if there's no parallel session


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L278
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L231

const onDi sconnected = function (state) {

state.clear();

$("#" + state.buttonld()).text(state.buttonText()).off('click').click(function () {
onStartdick(state);

}).prop(' disabled , false);

$("#" + state.inputld()).prop('disabled , false);

/1 Enabl e other session buttons

let otherState = getQtherState(state);

if (lotherState.session) {
$("#" + otherState.buttonld()).prop('disabled , false);
$("#" + otherState.inputld()).prop('disabled , false);
$(' #url').prop('disabled , false);
$("#roonNane") . prop(' di sabl ed', false);

13. Helper functions

13.1.Start publishing or playback

startStreaming() code

const startStreaming = function(state) {
if (state.is(PUBLISH)) {
publ i shStreans(state);
} else if (state.is(PLAY)) {
pl ayStreans(state);

}

13.2.Stop publishing or playback

state.display.stop() code

const CurrentState = function (prefix) {
let state = {

di sposeDi splay: function () {
if (state.display) {

state. di splay.stop();

state.display = null;

}
}

return state;


https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L291
https://github.com/flashphoner/sfu_sdk/blob/8cd27d9e34ca42baf93f47ee979f6d9abeefd615/examples/src/two-way-streaming/two-way-streaming.js#L121
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