ApPXUTEKTYPHbIE Lab/noHbI BE6-KMEHTOB

OpraHu3auns oaHOPaHroBbIX CETEN

c nomowibio WebRTC

KynakoB Kupwunn AnekcaHgposuy
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[Tpo6nema KOMMYHUKaLNK

* KnuneHT-cepBepHasi TEXHO/IOMUS: BCE NepeaaeTcs yepes
cepsep

* Huwa Be6 npunoXxeHun: B3amMoaenCcTBMe nosib3oBarenen
- Yarthl
— KoH(pepeHuun
- TpaHcnayum
* 3afayn cepsepa:
— OpraHusaumsa KOMMYHUKaLNK
- [lepepaya gaHHbIX
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WebRTC

* TexHonoruns CBsA3N B peXxmnme peasibHOro BpemeHun B IHTepHeTe

* OTKPbITbIA BEG-CTAHAAPT Nepegayn ayamo, BUAe0, TEKCTOBbIX AaHHbIX U
dainnos

e [OCTYMHOCTb B Buae 06bluHbIX API-nHTepdencos JavaScript BO BCex
OCHOBHbIX B6pay3epax

npoBeAeHne KoHdepeHLUmn B 6pay3epe 3HauyuTelbHO YNpoLLLaeT npouece
NpoBeAeHNs KOHJPEPEHLMM — MNOJIb30BATEN0 HE HY)XXHO YCTaHaB/IMBaTb
151 3TOr0 OTAE/bHbIE NPUNOXEHUS;

NCMNOoJib3yeMble KOAEKN obecneunBaroT XopoLwee KavyeCTBO CBA3N,

BO3MOXHOCTb peasin3auum fobbiX 3/1IEMEHTOB MHTepdelnica cpeactTsamu
HTML5 n JavaScript;

OTKPbITbIN UCXOAHbIN KOO AAET 60/1ble BO3MOXHOCTEN O/1A
NCMNOMb30BaHNA.
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Peer-to-peer

e TexHOM0rvsi CoOeINHEHNS KNTMEHTOB HaNpsimyto 6e3
CMNOoIb30BaHUs cepBepa

* [Mpsimoe coeanHEHNE: KITMEHTbI U3 OOHOM CEeTU
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Peer-to-peer

* Bonee CrIoXHbIN BapnaHT. KJIMEHTblI HAXO0OATCA B PA3HbIX
CeTsdx

* Vicnonb3oBaHue TexHonornm NAT — cepsep
nepeHanpaBeHna NakeToB BO BHYTPEHHIOKO CETb U
obpaTHo
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Peer-to-peer

* PeweHune: ncnonb3osaHne STUN/TURN cepBepoB

— STUN cepBep — 3T0 NPOCTO CEPBEP B UHTEPHETE, KOTOPbIN
BO3BpallaeT obparHbIv afgpec, To eCTb aZpec y3na oTrnpaBuTens.

- TURN cepBep — at1o ynyyiwieHHbln STUN cepBep. Ecnu STUN He
paboTaerT, TO NepekItnyaeTCa B PeXxum petpaHcnaTopa

TURN

Bt
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[logkroyeHne

[Ana paboTbl NPOTOKOM1a HEOBXOAMMO YCTAHOB/IEHME NMOAK/THOYEHUS
(MHUUWanmn3aumns)

icnonb3oBaHue f1t060ro NPoTokosia obmMeHa gaHHbIMM
[eckpuntop ceccun (SDP) — opraHusanmsa normyeckon KOMMyHUKaLINK

- [leckpunTop ceccun NCnosb3yeTcs A1s1 TIOTMUYECKOro COeMHEHUS ABYX
y3/10B CETU

— [leckpunTop Ceccumn XpaHuT MHopmaL Mo 0 AOCTYMNHbIX Cnocobax
KOAMPOBaHWS BUAEO U ayano AaHHbIX

KaHgmnpatbl (Ice candidate) — opraHusaumsa domanyeckom KOMMYHUKaLn

— AZPec y3/1a MOXET 6bITb CBOMM, & MOXET ObITb ajpecoM poyTepa Uim
TURN cepBepa

- KaHgupat coctout 13 IP agpeca, nopta 1 tuna tpaHcnopta (TCP nan UDP)
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[lepenavya AaHHbIX

* Mepgma noTok

Bruaeo n ayamo AaHHbIE YNaKOBbIBAOTCS B Meana NOTOKU
Meana NoTOKN CUHXPOHU3NPYIOT Meana A0POXKM, U3 KOTOPbIX COCTOST
Pa3nunyHble meana NoToKM He CUHXPOHU3NPOBAaHbI MeXay co0oii

Meana noToKN MOTYT ObITb STOKa/IbHbIMU U YAAIEHHBLIMU, K JTIOK&/IbHOMY
06bIYHO NOAK/IOYEHA Kamepa U MUKPOOH, YAa/IeHHbIe NOyYatoT
[laHHble U3 CETU B KOANPOBAHHOM Buae

Meana AopoXKn 6bIBAOT ABYX TUMOB — /1 BUAEO U AN1S1 ayAn0

Meana AoOPOXKN NMEKT BO3MOXXHOCTb BK/1HOUEHWUS/BbIK/IIOYEHUS

Meana OpOXKM COCTOAT U3 Meana KaHa10B

Meana OpOXKM CUHXPOHU3NPYIOT Meana KaHaslbl, N3 KOTOPbIX COCTOAT

Meaua noTokn n Meama JOPOXKKM UMEOT METKM, N0 KOTOPbIM UX MOXHO
pasnuuatb
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API. GetUserMedia()

GetUserMedia(): noniydeHue gocTtyna K nokasibHbIM Meaua
pecypcam (ayano, Buaeo)

CHHTaKcuC:
navigator.mediaDeVvices.getUserMedia(constraints,
successCallback, errorCallback),

[Mpumep: const stream = await
navigator.mediaDevices.getUserMedia({audio: true, video:
true}),

[JoKyMmeHTauunA:
https://developer.mozilla.org/en-US/docs/Web/APl/MediaD
evices/getUserMedia
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APIl. RTCPeerConnection()

Touka Bxoga B WebRTC API, koTopaa Nno3BonseT
YCTAaHOBUTb U MHUUKaTM3MpPOBaTh Nnpouecc coeaAnHeHUs

nocne ero co3gaHusi, nobasnseTcs nHdopmauus o Meana-
noToKax

npeaocTaBNseT METOAbI A1l COeANHEHNS C YAATEHHbIM
YYaCTHUKOM COeINHEHNS, 0OCNYXMBAHNS, MOHUTOPUHIA U
3aKpbITUSI COEANHEHNS

[lOKyMeHTaulunA:

https://developer.mozilla.org/en-US/docs/Web/API/RTC
PeerConnection
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APIl. RTCDataChannel()

MHTepdenc ana nepegadm gaHHbIX Mexay ydYacTHUKamu
Kaxkabin kaHan gaHHbIX cBs3aH ¢ RTCPeerConnection

Co3gaHue KaHasa BbINOJIHAETCS Yepe3 MeTo[ coeqNHEeHUS
createDataChannel()

[1oKyMmeHTauus:
https://developer.mozilla.org/en-US/docs/Web/API/RTC
DataChannel

[TetpI'y, 2020




[1pnumep

« OOMEH AaHHbLIMW Yepes3 cepBuC room.on(‘open’, error => {
ScaleDrone https://www.scaledrone.com/ if (error) {

const drone = nhew return console.error(error);
ScaleDrone('yiS12Ts5RdNhebyM’); }

// co30aem KoMHamy ¢ npeghuKkcom console.log("Connected to signaling server’),
‘'observable-' D;

const roomName = 'observable-' + // noslyyaem crucok y4acmHuKos Y4ama
chatHash; room.on('members’, members => {

// 06pabomka nooK/ItoHeHUs K cueHa/IbHOMY if (members.length >= 3) {
cepsucy return alert('The room is full’);

drone.on(‘open’, error => { }

; // 3aryck 4ama ec/iu rnooK/14uU/10Cb 2
if (error) { rnosib3o8ame’isi

return console.error(error), const isOfferer = members.length === 2;
} startWebRTC(isOfferer);

Y

Y
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room = drone.subscribe(roomName);



https://www.scaledrone.com/

« 3anyck npotokonia WebRTC if (isOfferer) {

. : /I nvhmumatop yarta co3gaet var
const configuration = { Hvarop A

] pc.onnegotiationneeded = () => {
iceServers: [{ pc.createOffer(localDescCreated, error => console.error(error));
url: 'stun:stun.l.google.com:19302" }
}] dataChannel = pc.createDataChannel('chat’);
k

setupDataChannel();
}else {

function startWebRTC(isOfferer) { // BTOpOWA Nonb30BaTe/b NOAKI0HAETCA K vaTy

console.log('Starting WebRTC in as', isOfferer ? 'offerer’ : pc.ondatachannel = event => {
'waiter’); dataChannel = event.channel;

pc = new RTCPeerConnection(configuration); setupDataChannel();

}
}
startListentingToSignals();

}
pc.onicecandidate = event => { /I OTnpaBka coobLLeHNs Yepes3 curHanbHbI cepBep Scaledrone

if (event.candidate) { function sendSignalingMessage(message) {
drone.publish({

// nepedaya napamempos NMooK/IF0YEHUS Yepe3
Cu2Ha/bHbIU cepsep

sendSignalingMessage({'candidate': event.candidate});
room: roomName,

message
D
}
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* MopknoyeHne cobecefHnKa K Yaty
function startListentingToSignals() {
room.on(‘data’, (message, client) =>{
if (client.id === drone.clientld) { // uzHopupyem Hawu coobueHusi
return;
}
if (message.sdp) {
// ecnu Mbl MosyHusu Hacmpolku, mo dobas/isieM cobecedHuUKa

pc.setRemoteDescription(new
RTCSessionDescription(message.sdp), () => {

console.log('pc.remoteDescription.type’, pc.remoteDescription.type);

// omseyaem uHuyuamopy coobujeHusi
if (bc.remoteDescription.type === ‘offer’) {
console.log(‘Answering offer’);

pc.createAnswer(localDescCreated, error => console.error(error));

}

}, error => console.error(error));

} else if (message.candidate) {
// [lobassisiem cobecedHuUKa K CriucKy rnook/iroqeHul
pc.addIlceCandidate(new RTClceCandidate(message.candidate));

}
P
}

* OTnpaBka coobLeHns
form.addEventListener(‘submit’, () => {

const input =
document.querySelector(‘inputftype="text"]');

const value = input.value;

input.value =",

const data = {
name,

content: value,

},.

dataChannel.send(JSON.stringify(data)),

insertMessage ToDOM(data),
»;
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* [lonyyeHne coobuieHns
function setupDataChannel() {
dataChannel.onmessage = event =>
insertMessage ToDOM(JSON.parse(event.data))
}

function insertMessage ToDOM(options) {

const template = document.querySelector(‘template[data-template="message"[));

const namekEl = template.content.querySelector('. message__name’);
if (options.name) {

nameEl.innerText = options.name;

namekEl.style.color = "red";

}

template.content.querySelector(".message__bubble’).innerText = options.content;
const clone = document.importNode(template.content, true);

const messageEl = clone.querySelector(".message’);

const messagesEl = document.querySelector(".messages’);
messagesEl.appendChild(clone);

} [TetpI'y, 2020
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