display.js - 3axBaT 1 oTOH6parkeHne BUAEO U
ayamo

B Moy nb ERIREVASE) BblHECEHbI DYHKLUMK co3aaHua u yaanedns HTMLS anemeHToB Ans
3axBaTa W 0TOOpaXkeHnst BULEO

NcxoaHbln Koa Moayns

[ns aHanusa ncxogHoro Kkoga Bo3bMeM Bepcuto MoZy N5 SR IEVAREY, KoTopas
HaxoguTcA 34ecb

3axBaT u OTO6pa)KeHVIe JIOKaJIbHOIro BnAaeo

1. AHnymnanusauusna

initlLocalDisplay () [SeJel:

OyHKUMS ERERARILIDFEINENI@) BO3BpaLlaeT 06beKT st paboTbl ¢ HTML5 anemeHTamu
3axBaTa M 0TOO6paXKeHUsi NOKasIbHOro BUAEO

const initlLocalDisplay = function(localDisplayElement) {
const localDisplayDiv = localDisplayElement;
const localDisplays = {};

const removelLocalDisplay = function(id) {

getAudioContainer = function() {

add = function(id, name, stream) {

stop = function () {

audioStateText = function (stream) {
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stop: stop

2. ﬂOGﬂBﬂeHMe /IeMEeHTOB AJiF 3aXBaTa u 0T06pa)|(e|-|vm JNIOKaJIbHOro Bup,eo/ayp,uo

2.1. AOBABJIEHUA AYAUO AOPOXXKU K HTMLS SJIEMEHTY

code

34ech:

» no6aBnseTcs ayamo AoPOXKa K video a/ieMeHTy

 cospaeTcs 06paboTuMK co6biTVs [Tl 419 ayAN0 LOPOXKM

if (stream.getAudioTracks().length > 8) {
let videoElement = getAudioContainer();
if (videoElement) {
let track = stream.getAudioTracks()[0];
videoElement.video.srcObject.addTrack(track);
videoElement.audioStateDisplay.innerHTML = audioStateText(stream);
track.addEventListener("ended", function() {
videoElement.video.srcObject.removeTrack(track);
videoElement.audioStateDisplay.innerHTML = "No audio";

for (const [key, vTrack] of
Object.entries(videoElement.video.srcObject.getTracks())) {
if (vTrack.readyState !== "ended") {
return;

}

removelLocalDisplay(videoElement.id);

3

return;

2.2. CO3AHUE KOHTEVNHEPA [J11 OTOBEPAXXEHUSA JTIOKAJIbHOIO BUAEO

code
3pech:

e Co3paeTcd KOHTeViHep nna afieMeHToB OTO6pa)KeHMFI JNo0KaJibHOIro Bnuaeo

e CO3[a€eTCA 3/IEMEHT A/ 0To6paXkeHus nHhopMaLmm o Ny6IMKyemMomM BUAEO

const coreDisplay = document.createElement('div');
coreDisplay.setAttribute("class", "text-center");
coreDisplay.setAttribute("style", "width: auto; height: auto;");
coreDisplay.id = stream.id;

const streamNameDisplay = document.createElement("div");

streamNameDisplay.innerHTML = "Name: + name;
streamNameDisplay.setAttribute("class"”, "text-center");
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streamNameDisplay.setAttribute("style", "width: auto; height: auto;");

coreDisplay.appendChild(streamNameDisplay) ;

2.3. CO3AHUE KHONKW ANnd BKITIOYEHUA/OTKJTIOYEHUA JTOKAJZIbHOIO AYAUO

code
3pech:

e CO3JaeTcs KHoMKa AN BKAKOYEHUA/OTKHOYEHUSA NTOKabHOMo ayauno

o no6aBnsieTc 06paboTUNK HaXKATUS STON KHOMKM

const audioStateDisplay = document.createElement("button");
audioStateDisplay.innerHTML = audioStateText(stream);
audioStateDisplay.addEventListener('click', function()({
if (stream.getAudioTracks().length > 0) {
stream.getAudioTracks()[@].enabled = !(stream.getAudioTracks()
[6].enabled);
audioStateDisplay.innerHTML = audioStateText(stream);
}
3
coreDisplay.appendChild(audioStateDisplay) ;

2.4. CO3QAHUE 3JIEMEHTA [J11 OTOBPAXXEHUA TIOKAJIbHOIO BUAEO

code

3aech:

e CoO3paeTcH SﬂeMeHT-KOHTeVIHep, pa3mMepbl KOTOPOro MOXXHO MEHATb B 3aBUCUMOCTHU OT
pa3mMepoB poaAnUTENIbCKOIo aJieMeHTa

« cospaetca HTML5 9/1eMeHT, C yueToM ny6ankaumu B Safari

const streamDisplay = document.createElement('div');

streamDisplay.id = "stream-" + id;

streamDisplay.setAttribute("class", "text-center");

streamDisplay.setAttribute("style", "width: auto; height: auto;");

coreDisplay.appendChild(streamDisplay) ;

const video = document.createElement("video");

video.muted = true;

if(Browser().isSafariWebRTC()) {
video.setAttribute("playsinline"”, "");
video.setAttribute("webkit-playsinline”, "");

}
streamDisplay.appendChild(video);
video.srcObject = stream;

2.5. CO3[JAHUE OBPABOTYUKOB COBbITUI VIDEO SJIEMEHTA

ELLI@) code

34ech:
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e 3aMnycKaeTcs NpourpbiBaHue 0KanbHOro BUAEO
» HacTpauBaercsi 06paboTUMK CO6bITUSA AN BUAEO AOPOXKKU

e HacTpauBaetcs 06paboTHMK COBbITUA AN NOKanbHOro BMAEO, B KOTOPOM
pasmepbl BUAEO MEHAKTCA NoJ padMepbl KOHTeiHepa

video.onloadedmetadata = function (e) {
video.play();

b
stream.getTracks().forEach(function(track){
track.addEventListener("ended", function() {
video.srcObject.removeTrack(track);

for (const [key, vTrack] of
Object.entries(video.srcObject.getTracks()))
if (vTrack.readyState !== "ended") {
return;
}
}
removelLocalDisplay(id);
1)
Y
video.addEventListener('resize', function (event) {
streamNameDisplay.innerHTML = "Name: " + name + "<br/>Max.resolution:
video.videoWidth + "x" + video.videoHeight;
resizeVideo(event.target);

3.

2.6. QOBABJIEHUE BUAEO KOHTEAHEPA B 3JIEMEHT HTML CTPAHULIbI

code

localDisplays[id] = coreDisplay;
localDisplayDiv.appendChild(coreDisplay) ;
return coreDisplay;

3. OcraHoBKa 3axBaTa BUA,E0 U ayano
code

const stop = function () {
for (const [key, value] of Object.entries(localDisplays)) {

removeLocalDisplay(value.id);

}

OTo6pa)KeHv1e NMOTOKOB, OI'Iy6J'IMKOBaHHbIX B KOMHaTte

1. UHnymnanusauyus

initRemoteDisplay() [eelels
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OyHKUMS RGN EVA®N BO3BpaLLaeT 06beKT ans pa6otbl ¢ HTML5 anemMeHTamm
0TOGpa)keHUss BUAEO 1 ayfmMo MOTOKOB, ONMy6/IMKOBaHHbIX B KOMHaTe

const initRemoteDisplay = function(mainDiv, room, peerConnection) {
const constants = SFU.constants;
const remoteParticipants = {};

const createRemoteDisplay = function(id, name, mainDiv) {

const stop = function() {

}

peerConnection.ontrack = ({transceiver}) => {

return {
stop: stop

2. 06paboTKa CO6bITUII KOMHaTbI

2.1. ADD_TRACKS

initRemoteDisplay() [eelels
3pech:

. HOBHﬁyqaCTHMKﬂO6aBﬂH6ﬂ31BCHMCOK
. }J,O6aBJ'IF|eTCFI VIHd)OpMaLMFI O KayeCcTBe NoTOKOB

L COBﬂaeTCﬂ3ﬂeMeHTﬂﬂHOTO6aneHMHBMAGOD1ayﬂMOHOTOKOByHaCTHMKa

room.on(constants.SFU_ROOM_EVENT.ADD_TRACKS, function(e) {

console.log("Received ADD_TRACKS");

let participant = remoteParticipants[e.info.nickName];

if (!participant) {
participant = {};
participant.nickName =
participant.tracks = [];
participant.displays = [];
remoteParticipants[participant.nickName] = participant;

e.info.nickName;

}

participant.tracks.push.apply(participant.tracks, e.info.info);
for (const pTrack of e.info.info) {

let display = createRemoteDisplay(participant.nickName,
participant.nickName, mainDiv);
participant.displays.push(display);
if (pTrack.type === "VIDEO") {
display.videoMid = pTrack.mid;
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display.setTrackInfo(pTrack);
} else if (pTrack.type === "AUDIO") {
display.audioMid = pTrack.mid;

}

2.2. REMOVE_TRACKS

initRemoteDisplay () [ele[s
3pech:

e YAANAKTCA 3JIEMEHTbI, B KOTOPbIX MpOUrpbiBasnCb nNoToKun

L MHd)OpMaU,IAFI O NOTOKax yaanaeTcda n3 Crnmcka

}) .on(constants.SFU_ROOM_EVENT.REMOVE_TRACKS, function(e) {
console.log("Received REMOVE_TRACKS");
const participant = remoteParticipants[e.info.nickName];
if (!participant) {
return;
}
for (const rTrack of e.info.info) {
for (let i = @; i < participant.tracks.length; i++) {
if (rTrack.mid === participant.tracks[i].mid) {
participant.tracks.splice(i, 1);
break;

}

(let i = 8; 1 < participant.displays.length; i++) {
let found = false;
const display = participant.displays[i];

if (display.audioMid === rTrack.mid) {
display.setAudio(null);
found = true;

} else if (display.videoMid === rTrack.mid) {
display.setVideo(null);
found = true;

}
if (found) {
if (!display.hasAudio() && !display.hasVideo()) {
display.dispose();
participant.displays.splice(i, 1);
}

break;

2.3. LEFT

initRemoteDisplay() [eleJe[s}
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3aech:

e Y4YaCTHUK yaandeTca U3 Cnucka

e YAANAKTCA 3JIEMEHTbI, B KOTOPbIX MpOUrpbiBaCb nNoTOKM

}).on(constants.SFU_ROOM_EVENT.LEFT, function(e) {
console.log("Received LEFT");
let participant = remoteParticipants[e.name];
if (!participant) {
return;

}

participant.displays.forEach(function(display){
display.dispose();
H

delete remoteParticipants[e.name];

2.4. TRACK_QUALITY_STATE

initRemoteDisplay() [eleJe[s}
34ech:

* OOHOBNSIETCSH VIHCIJOpMaUMFI O KayeCcTBax NOToOKOB

}) .on(constants.SFU_ROOM_EVENT.TRACK_QUALITY_STATE, function(e)({
console.log("Received track quality state");
const participant = remoteParticipants[e.info.nickName];
if (!participant) {
return;

}

for (const rTrack of e.info.tracks) {
const mid = rTrack.mid;

for (let i = @; i < participant.displays.length; i++) {
const display = participant.displays[i];
if (display.videoMid === mid) {
display.updateQualityInfo(rTrack.quality);
break;

3. Co3paHue 3/1eMeHTOB AJisl 0To6pa)Ke|-|m| MOTOKOB Yy4aCTHUKOB

3.1. CO3[AHUE KOHTEVNHEPA

createRemoteDisplay () [eeJels]
34ech:

e Co3paetTcd KOHTeViHep OJ19 NOTOKOB y4YaCTHUKa
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e CO3JaeTcsl KOHTENHep ANa KOHKPETHOro noToka

e CO3paeTcH KOHTeﬁHep 0N KHOMOK nepekJiln4yeHna Ka4vyecTtBa

const cell = document.createElement("div");
cell.setAttribute("class", "text-center");

cell.id = id;

mainDiv.appendChild(cell);

const streamNameDisplay = document.createElement("div");
streamNameDisplay.innerHTML = "Published by: " + name;

streamNameDisplay.setAttribute("style", "width:auto; height:auto;");
streamNameDisplay.setAttribute("class", "text-center");
cell.appendChild(streamNameDisplay) ;

const qualityDisplay = document.createElement("div");
qualityDisplay.setAttribute("style", "width:auto; height:auto;");
qualityDisplay.setAttribute("class", "text-center");

cell.appendChild(qualityDisplay);
let qualityDivs = [];

const rootDisplay = document.createElement("div");
rootDisplay.setAttribute("style", "width:auto; height:auto;");
rootDisplay.setAttribute("class", "text-center");
cell.appendChild(rootDisplay) ;

const streamDisplay = document.createElement("div");
streamDisplay.setAttribute("style", "width:auto; height:auto;");
streamDisplay.setAttribute("class", "text-center");
rootDisplay.appendChild(streamDisplay) ;

3.2. 1OBABJIEHUE BUOEO S/TIEMEHTA

setVideo() [eleJele

setVideo: function(stream) {
if (video) {
video.remove();

}

if (stream == null) {
video = null;
this.videoMid = undefined;
qualityDivs.forEach(function(div) {
div.remove();
3
qualityDivs = [];
return;
}
video = document.createElement("video");
video.muted = true;
if(Browser().isSafariWebRTC()) {
video.setAttribute("playsinline", "");
video.setAttribute("webkit-playsinline”, "");

}

streamDisplay.appendChild(video);
video.srcObject = stream;
video.onloadedmetadata = function (e) {
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video.play().then(function() {
video.muted = false;

3

b

video.addEventListener("resize", function (event) {

streamNameDisplay.innerHTML = "Published by: + name + "<br/>Current
resolution: + video.videoWidth + "x" + video.videoHeight;

resizeVideo(event.target);

3.3. IOBABJIEHUE AYIUO SJIEMEHTA

setAudio() [eJels

setAudio: function(stream) {
if (audio) {
audio.remove();
}
if (!stream) {
audio = null;
this.audioMid = undefined;
return;
}
audio = document.createElement("audio");
audio.controls = "controls";
audio.muted = true;
audio.autoplay = true;
cell.appendChild(audio) ;
audio.srcObject = stream;
audio.onloadedmetadata = function (e) {
audio.play().then(function() {
audio.muted = false;

3.4. HACTPOWKA MEPEK/TIOYEHUSA KAYECTBA
setTrackInfo() feleJels

setTrackInfo: function(trackInfo) {
if (trackInfo && trackInfo.quality) {
for (let i = @; i < trackInfo.quality.length; i++) {
const qualityDiv = document.createElement("button");
qualityDivs.push(qualityDiv);
qualityDiv.innerText = trackInfo.quality[i];
qualityDiv.setAttribute("style", "display:inline-block; border:

solid; border-width: 1px");
qualityDiv.style.color = "red";
qualityDiv.addEventListener('click', function(){

console.log("Clicked on quality
trackId " + trackInfo.id);
if (qualityDiv.style.color === "red") {
return;

+ trackInfo.quality[i] +

}
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for (let ¢ = 0; ¢ < qualityDivs.length; c++) {
if (qualityDivs[c].style.color !'== "red") {
qualityDivs[c].style.color = "gray";

}
}
qualityDiv.style.color = "blue";
room.changeQuality(trackInfo.id, trackInfo.quality[i]);
1)
qualityDisplay.appendChild(qualityDiv);

3.5. YOAJIEHUE KOHTEAHEPA C BUOEO U AYOUO

dispose () [oJeJe[d]

dispose: function() {
cell.remove();

} ’

4. Nopnucka Ha pobaBneHue gopoxkek B WebRTC coeiuHeHue

PeerConnection.ontrack() M setAudio() M setVideo() [eeJef:

3pech:

* MpK NONyYeHUn BUAEO UM ayaAnN0 NOTOKA, LO6GABASETCA 3JIEMEHT A5 €ro
npourpbiBaHus

peerConnection.ontrack = ({transceiver}) => {

let rParticipant;

console.log("Attach remote track " + transceiver.receiver.track.id + "
kind " + transceiver.receiver.track.kind + " mid + transceiver.mid);

for (const [nickName, participant] of Object.entries(remoteParticipants))

for (const pTrack of participant.tracks) {
console.log("Participant " + participant.nickName +
" mid " + pTrack.mid);
if (pTrack.mid === transceiver.mid) {

rParticipant = participant;

break;

track +

pTrack.id +

}

}
if (rParticipant) {
break;
}
}
if (rParticipant) {
for (const display of rParticipant.displays) {
if (transceiver.receiver.track.kind === "video") {
if (display.videoMid === transceiver.mid) {
let stream = new MediaStream();
stream.addTrack(transceiver.receiver.track);
display.setVideo(stream);
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break;

}
} else if (transceiver.receiver.track.kind === "audio") {
if (display.audioMid === transceiver.mid) {
let stream = new MediaStream();
stream.addTrack(transceiver.receiver.track);
display.setAudio(stream);
break;

}
} else {
console.warn("Failed to find participant for track " +
transceiver.receiver.track.id);
}
}

5. OcTaHOBKa BOCnpoun3sBe AeHus

B code

const stop = function() {
for (const [nickName, participant] of Object.entries(remoteParticipants))
{
participant.displays.forEach(function(display){
display.dispose();

3

delete remoteParticipants[nickName];
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