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Amazon IVS » Video > Stages » Create stage

Create stage i

A stage allows participants to send and receive video and audio with others in real time. You can broadcast a stage to a
channel, allowing viewers to see and hear stage participants without needing to join the stage directly. Learn more [/}

» How Amazon IVS stages work

Setup

Stage name - optional

stage-1

Maximum length: 128 characters. May include numbers, letters, underscores (_) and hyphens (-).

| 4 Tags Info

A tag is a label that you assign to an AWS resource. Each tag consists of a key and an optional value. You can use tags to search and
filter your resources or track your AWS costs.

Cancel . Create stage

3. (I ) MARAEN. FRECIBREZEANGESESL, NERMEANESFAFTERE.

CLI %A

E &% Amazon CLI , 2 Install or update to the latest version of the AWS CLI,

IME , B LAMER CLI BIEMERER. A AP| £ ivs-realtime B Z=E T, flin , EIEES | U
WATUATRE -

aws ivs-realtime create-stage --name "test-stage"

AT

"stage": {

CLI %88 9


https://docs.aws.amazon.com/cli/latest/userguide/getting-started-install.html

Amazon IVS Real-Time Streaming User Guide

"arn": "arn:aws:ivs:us-west-2:376666121854:stage/VSWjvX5X0kU3",
"name": "test-stage"

S|3 : 7RSEETH

NEERETEEX KRB NEBTERAFNESRESEE  UESEERBMALEFERHITHREEM
BRI, AFMMER T E

- FAZANCIESE,
« {3 IVS ERJEE APl SIS,

TENATRARS %,
ERZAN GRS S

BRLERSSHFNARF LOETHARES RESE5EUMAEFX, EFEEK—1 ECDSA &
BIAEBANUXN JWT #HTEE , AFLERHF AT Amazon IVS, RfE , IVS AREEFXMA

B 36 UE 5 A

IVS FREFATIHRE, MRECHIERAEIME | WA A FEA.
I E AN

MBS ERAEREAX. TH , BINEHNIF,
EERHAEPRIERTNEAN  FREUTSREE

1. $TFF Amazon IVS #£#| &, MREERERETEFXAENXE , FEFEXE,
CHEENSMEED | EREINEREIRE > 2FEH.

ERUBEAEER. REQERCIELBEHANEE.

. BB RIREH %R Create (BIE).

. Amazon IVS FAERFMNBHAN . REBHRENLBERARRSA , REBHMATH T, M
BLE , U UBE THRLFER,

a A 0N

Amazon IVS B FiREKEY , BT FRAERH, BHLRTFHENR ; BT ERRLE
o

SR3: DRSE5ETE 10
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E#F M OpenSSL Bl 2#H P384 EC ZEAX ( BAIREFEE KX RE OpenSSL ) |, BIRBUT SRR
B, WEBAWFERHRAEFANMNLNERA, REYEENRCENEIN , TEELNEFH,

openssl ecparam -name secp384rl -genkey -noout -out priv.pem
openssl ec -in priv.pem -pubout -out public.pem

NERBUTHAS AT LBENR.
S ANEEH

REZANE , BUAHLBEERASA VS, RMNNRETTELREY , BLTUEALRERARE
ETH.

EFEARFHAESANELAERH , BITUTERE

1. ¥TFF Amazon IVS #£§| &, MREEREFEEXAENXE , FEFXE,
2. EEMSMEES , ERERNEEDRE > AEEH.

3. &8 Import (A ) o RERETFALERHANIEE,

4. BB RBEHER Import (T A)o

5. Amazon IVS 28 AL RN BEBAHER LB EHRRR,

EMEA CLI SANABLERER , BHITUTERE

n

aws ivs-realtime import-public-key --public-key-material " cat public.pem
<aws-region>

--region

MREAXFUFENE T BRI EEEXHS , B LIZK --region <aws-region>,

BAR 20 R R4

"publicKey": {

"arn": "arn:aws:ivs:us-west-2:123456789012:public-key/f99cde61l-c2b0-4df3-8941-
ca7d38accala",

"fingerprint": "98:0d:1a:a0:19:96:1e:ea:0a:0a:2c:9a:42:19:2b:e7",

"publicKeyMaterial": "----- BEGIN PUBLIC KEY-----
\NMHYWEAYHK0ZIzj@CAQYFK4EEACIDYgAEV]jYMV+P4ML6xemanCrtse/FDwsNnpYmS
\NS6VRVOWx37mjwi@2h0bKuCIqpj7x01pz@bHm5v1IBvdZYAd/r2LR5aChK+/GM2W]
\Nn18MGONIIVFawlu3bvjEjzTASSTS1BDX1\n----- END PUBLIC KEY----- \n",

ERETN RS w


https://www.openssl.org/source/
https://console.aws.amazon.com/ivs
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"tags": {}

APl R

POST /ImportPublicKey HTTP/1.1

{
"publicKeyMaterial": "<pem file contents>"
}
ERHEETHE

BXERA WT MIZSXHNESESENEARFE , B1HE jwtio, 7 jwtio REL , BXTEMATER
ASTREZESH, REYAERITISERNTZEELNATER.

B IWT BE=ANFE : ik, BRABNZES.

IWT #5k RSB JSON DM AR, H , LALM IVS E5I4 EHRH JSON. M IVS 2
52 SRERHT S FI 3875 JSON

1. T3 Amazon IVS #24l4. MBEHFEBEFRAENRE , HiEBXE,

2. EENSHERST , EEXHEEDE > BHIX.

3. BBEEEAOLFX, I View details (BH ¥ 4HE ).

4 ESEEDIRDS | ERURSESLNTHNE,
5
6

IR AT RN B KB
EEREAEHBRNEORBE R JIWT FRENMEREA.

TN Rk

RABEETUOMTAR :

- alg REEE X, X2 ES384 , B—TfEA SHA-384 la HE K ECDSA £E &%,
© typ 2THERE (B JWT ).

« kid RATHTHBETEENAERHN ARN, BAMEM GetPublicKey API F3RIREI# ARN 48
i

fER AN BT 12


https://jwt.io/
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{

"alg": "ES384",

Iltypll : IIJWTII

“kid”: “arn:aws:ivs:123456789012:us-east-1:public-key/abcdefgl2345”
}

THREW . BREE
BRBRLERET IVS BIE. KR user_id ZANAMEFRIEGNBEFER,

« JWT FEHHY RegisteredClaims RREFH , FERMXEFHATREEEFXTERER

« exp ( IHARTE ) 2SEIHRA Unix UTC BEZ, (Unix REZE2—NE , RN
1970-01-01T00:00:00Z UTC ZEE UTC AHI/RANDE , ZKEY., ) Y¥S5&5MAZE
X8} , aXNSEHITRIE, VS RENSEEIAE 12 /MW TTL , BIUFERZE | NEXEHE
(iat) &8 , RZTEKE 14 X, LTS AREEE,

- iat ( XArHE ) 2 JWT E&8# Unix UTC RHAIE, ( B3 Unix HEBMNELR , B exp
MR, ) ZIMAIEEEE,

* jti (JWTID) RATRENSIARTFSENSEENSEE ID. BIMNTHELTEEE—NSE
Z D, EXMRXHSKNENFRE , KERZ 64 NFR/ , NBEFREFFH., EFF (- M
TX% () 8. TATEAEME®RFR.

- user_id REFIEMNEEN , ATHEBRNSE | kMAIRATRSEEEEIEFEC RS
FERAF, IMRMZE CreateParticipantToken APl iR 8 userId FERAMATE, © A AREM
UTF-8 mIBMI XA , HEREZ 128 NFHNFRF., WFROMEEEXSEELT , FNAT
MAERIRE, NERBRER.

« resource BEFXH ARN ; ltl , arn:aws:ivs:us-east-1:123456789012:stage/
oRmLNwuCeM1Q,

- topic REREXH ID, I AMNEFX ARN H1ZEL, flal , mREFX ARN H
arn:aws:ivs:us-east-1:123456789012:stage/oRmLNwuCeM1Q , MEEZX ID H
oRmLNwuCeM1Q,

« events_url %42 M CreateStage = GetStage RIEREINEHiK R, BWEBEVNEEEFEXNE
FWE ; ZERZTUERE 14 X, ROIERN wss://global.events.live-video.net,

« whip_url %42 M CreateStage = GetStage BEREH WHIP iR, BB EAEERF
Xt EFLIE ; ZERZSUUERT 14 X, RBIERN https://453fdfd2ad24df.global-
bm.whip.live-video.net,

- capabilities IEERIAIINEE ; BXERN allow_publish fl allow_subscribe, XfFAXiT
FES R O allow_subscribe &EHR trues

fER AN BT 13
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+ attributes R—MAEFR , SR EEPIEENAREFRANE MR B P M nEEg
X, RFBRNETUEE UTF-8 BB XE, LFBNEAKESHRN 1 KB, LFROMEEE
XSE5ER/TT , TRATANASGRE, IBEIBRER.

 version AJMZ 1.0,

{
"exp": 1697322063,
"iat": 1697149263,
"jti": "Mx6clRRHODPy",
"user_id": "<optional_customer_assigned_name>",
"resource": "<stage_arn>",
"topic": "<stage_id>",
"events_url": "wss://global.events.live-video.net",
"whip_url": "https://ll4ddfabadaf.global-bm.whip.live-video.net",
"capabilities": {
"allow_publish": true,
"allow_subscribe": true
},
"attributes": {
"optional_field_1": "abcdl1234",
"optional_field_2": "false"
},
"version": "1.0"
}

BOELER  AEREALEEZEANIRS (ES384) RIEEEMNEE | X CRBIIRANEHIDH T E#H
ESER

ECDSASHA384(
base64UrlEncode(header) + "." +
base64UrlEncode(payload),
<private-key>

)

5458
1. (/0 ES384 B EEURSRES VS NABEAXKNLABHERSMEE.
2. S4B,

fER AN BT 14
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base64UrlEncode(header) + "." +
base64UrlEncode(payload) + "." +
base64UrlEncode(signature)

Customer Domain Amazon IVS Real-time Streaming

Client Application Server Application API Data Plane

£/ IVS SKaTE#EThEE API QIS
I
I
I
I
I
—Request participant token— !

—CreateParticipantToken—»
|

l4—Return token
|

4—Return token

Join stage with token

\ 4

WMER, BERHENARFERRSENABRFREASE  RSSFNARFFER AWS SDK 5 Sigv4
ZZiEREA CreateParticipantToken, T AWS ZFiE A FiEA API , Rtk S & 2 B IR S 25 i S B
EFYPERTHE K mMAREEFRNARED,

BlESE5ESERN , BRI LUAREEBREN/ZHIEE

- BALEENARFRUANBEEUEBEISEPHMMBEEX, MERFNETLNEE UTF-8 &5
XA, WFBNEAKESEHRN 1 KB, WFREAMBEREXSEELT , FTHATNMASHFIR
B, NEHBBER.

- BAILUEESIEE ARIhAE. ZRIATHAEN PUBLISH 1 SUBSCRIBE , iZIEEAFS 5H KX MEEW
EAAM , BEAREAREEFENENTME, i, B RBEEALBNESR SUBSCRIBE I
BT, EXMERT , KEAATUSREEEREUMETLEBCUMNSSE,

BXiFMEE , S CreateParticipantToken,

BALIEREF A CLI Q2S5 EETRUHETNHRNT R , BERIUEFEEESHERER AWS
SDK B2 % hE,

BEE-HSHEMRSRIRIESNE, R (FlW, B APIER ) 95 %. RINTRERALRE.
EXREET  BRFEBUATIR , BIADESEE 6 HHRIEREFiRAE,

2 IVS KEHEIEINRE AP BT HE 15
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EE  BHRANTESR bR FTERESMNANRIE. SRORIARTESRERL,

el & 5 B

1. SMBEEL -SRI VIENES,

2. IEFOIETHE, FHIGESHED,

3. MABSTHEXENAF ID, XALRMEM UTF-8 w3 HI XA,

4. EFOIE,

5. ERITHE. BEERT : BSLRETHE ; VS TEETHE , BRI ERRTE,

CLI %84

£/ AWS CLI t|ZTHEJFELEEUEN L THHEE CLI, AXEFHARESE , FSH Amazon i 51T
REMAFEE. 28 A AWSCLIARTHESATNHEN , BN TAE~ARME , BINEBWUE
£/ AWS SDK RS SRuimE KT (RS THREA ) o

1. A% A ARN IE1T create-participant-token . BFEUTEMARFAE
BE : "PUBLISH". "SUBSCRIBE",

aws ivs-realtime create-participant-token --stage-arn arn:aws:ivs:us-
west-2:376666121854:stage/VSWjvX5X0kU3 --capabilities '["PUBLISH", "SUBSCRIBE"]'

2. XFEE—NSEETH

-~

"participantToken": {
"capabilities": [
"PUBLISH",
"SUBSCRIBE"
1,
"expirationTime": "2023-06-03T07:04:31+00:00",
"participantId": "tU@6DT5jCJeb",
"token":
"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJ1leHAiOjE2NFEINDEOMjASImp@aSI6ImpGcFdtdmVFTmIsUyIsIn].
TaKjllw9Qac6c5xBrdAk™ }
}

3. RIF LTI, BEBM TSI BEMASE S H REMERMIM,

2 IVS KEHEIEINRE AP BT HE 16
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AWS SDK %8

O LAEF AWS SDK SIS, LT 2 JavaScript B9 AWS SDK B8,
BEERT  WRBATNERSSRFHRNT , HYEAEARERAEF Ko

SREZMH  BEFEATENRE R , BEELRL aws-sdk/client-ivs-realtime BF 2., BXFMEER ,
#EZ# Getting started with the AWS SDK for JavaScript.

import { IVSRealTimeClient, CreateParticipantTokenCommand } from "@aws-sdk/client-ivs-
realtime";

const ivsRealtimeClient = new IVSRealTimeClient({ region: 'us-west-2' });

const stageArn = 'arn:aws:ivs:us-west-2:123456789012:stage/L210UYabcdef’;

const createStageTokenRequest = new CreateParticipantTokenCommand({
stageArn,

1});

const response = await ivsRealtimeClient.send(createStageTokenRequest);
console.log('token', response.participantToken.token);

FZPR 4 B IVS T #%& SDK

VS 24t5E AT Web. Android F1i0S 89738 SDK , BA LU EERZINARFEFR, & SDK AT
REFMBRAN, MRESHEFXEE T RTMP FEL , WA LAEREMAT LB RTMP if S 4%
w28 ( Hlm OBS = ffmpeg ) o

EX—%9 , RINEET I EENNARR , JUEAARZSAISEERITINKE, A THSBREES
& B1E — 1B 7 BasicRealTime W ARERF. TEBHVNAREFREMNTF CodePen M GitHub £ :

* Web : https://codepen.io/amazon-ivs/pen/ZEqgrpo

» Android : https://github.com/aws-samples/amazon-ivs-real-time-streaming-android-samples

 iOS : https://github.com/aws-samples/amazon-ivs-real-time-streaming-ios-samples

Web
®iEX G

B, B2 —AX4RM—1 8 HTML M JS XHRIRE X/

HW 4 M IVS T #% SDK 17


https://docs.aws.amazon.com/sdk-for-javascript/v3/developer-guide/getting-started.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-stream-ingest.html
https://codepen.io/amazon-ivs/pen/ZEqgrpo
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mkdir realtime-web-example
cd realtime-web-example
touch index.html

touch app.js

A LA AR AFRZ S npm RIS #E SDK, NfEEER , ROIER THARE , BEMREHREEERE
A npm , tHEER B &K,

158 F B AR PR 5

Web /= #& SDK 4 JavaScript E4 % , H¥E https://web-broadcast.live-video.net/1.17.0/amazon-ivs-
web-broadcast.js ¥ &,

BN <script> FREMEE , ZFESXEEOERBHP LI —NE RN IVSBroadcastClient HEF/E

2% npm BFE :

npm install amazon-ivs-web-broadcast

&I 1E AT LA 18] IVSBroadcastClient X &

const { Stage } = IVSBroadcastClient;

Android

#12 Android I B

1. £ Android Studio # , SIZ¥ I H,
2. EEZEANBEED,
AR EREERIBMRANE Android Studio & , ETMEMESMAZEBED . MREM Android

Studio BAERZEHED , HEWXFEREZANEES , EBZEZBES. B, F2%RFEZEAE
zh , ERFEER View APl ( Ti R 2 Jetpack Compose ) o

3. A ER—IEWN , RBEFRTHK.

Android 18
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L4 1% SDK

E 5 Amazon IVS Android I~ B ERINEEH Android FFRIRER | B ZER TSR REY
build.gradle X , fItk&bFRR (&R T &R Amazon IVS J7# SDK ) . ER#FTHILE

F , mavenCentral FHETECRXITEELRMN settings.gradle XHH , MERXFER , &
AT A& B repositories BiEHR. N FHAWRH , MAVEFEEE android HIER B Z AEIELS
Eo

android {
dataBinding.enabled true

}

repositories {
mavenCentral()

}

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.23.0:stages@aar’

}

MBFFHLE SDK , B AT MU T E T ERFRHTARA

https://search.maven.org/artifact/com.amazonaws/ivs-broadcast

i0S
2% iOS B

1. BIE# Xcode Wi H,

2. ¥ FFE , &EEHEIOS,

. NTRARRF , ERNAER

4. MANRAEFNERER , RAEEET %,

5. &% (S ) REMEMNB X , RAEEFIE,

BETREFEES|A SDK, BI1EBIEE T CocoaPods £ B AITEE, HE , BT LLFIIGHE
BARMBIME, XEMAENTAR,

i0S 19
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B : ¥ #& SDK ( CocoaPods )

RIZRIEH T E A= BasicRealTime , FATHARED B XHXH 4|2 Podfile , R/FIE1T pod
install :

target 'BasicRealTime' do
# Comment the next line if you don't want to use dynamic frameworks
use_frameworks!

# Pods for BasicRealTime
pod 'AmazonIVSBroadcast/Stages'
end

BRTE  FHRRESR

1. BFARA T 848582 : https://broadcast.live-video.net/1.23.0/AmazonlVSBroadcast-
Stages.xcframework.zipo

2. BEUARM KNS, AmazonIVSBroadcast.xcframework A8 EA T REZENELSBHNALAITE
a,

3. BXYLA T A EH#RA AmazonIVSBroadcast.xcframework : S E#E3N EI M HREF B iR
General ( M ) T+ K Frameworks, Libraries, and Embedded Content ( #£38, FEM#R AR
NE ) H5 :

0 General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules

PROJECT v Frameworks, Libraries, and Embedded Content
& BasicBroadcast
Name Embed

TARGETS
AmazonlVSBroadcast-iOS.xcframework Embed & Sign $

@ BasicBroadcast

@ ScreenCapture.appex Embed Without Signing £
@ ScreenCapture

+

BLE R

BEEEHMEN Info.plist , LAE
5 NSCameraUsageDescription 1 NSMicrophoneUsageDescription RIIFHAN#FHEKEB. XNF
XUEE | FREERAFNIESE  #RENNARZFAMERGEENMZRR.

i0S 20


https://broadcast.live-video.net/1.23.0/AmazonIVSBroadcast-Stages.xcframework.zip
https://broadcast.live-video.net/1.23.0/AmazonIVSBroadcast-Stages.xcframework.zip

Amazon IVS Real-Time Streaming User Guide

Kay

» Information Property List

» Application Scene Manifest

Privacy - Microphone Usage Description We need access to your microphone to publish your audio feed

Privacy - Camera Usage Description ‘We need access to your camera to publish your video feed

S5 XA MITFEN

B LUBE T AR EM/ATH ( 3268 ) IVS :

« %3 WebRTC 1 RTMPS HY R4 IVS I“?% SDK, EMHEXRALE: , REHRELE=HEY. B
X Web, Android 1 i0S HiFHEE , HSH T Xo

« Amazon IVS #£#l& — ERA TR, HSR TEHMN.

o HMREARGEME4RBR . S UFERAEAXZE RTMP, RTMPS = SRT MUK RIEEAELREE
. AXEZER, "Lﬁalﬂulbﬁxﬁio

IVS &l &

1. TFF Amazon IVS 4|4,

( B3E B Amazon EEZEH| &5 R Amazon IVS #H&. )
2. ESEMERY , EREFX, (NRSMEREHE  BERNERGFUARERF. )
. ERBEITAZIRMTNERX , MEREHFMAEENE,

4170 : MBEFXB-ANHSZMRAE , WA UBETZRITRIATF TRT RRERTITR. (XL£
R EENEERD To )

5. R :
a. EERMETF,
b. REFRTERT IVS BHEHRIBBEGELMERRKNAMR ; A TFXLENR.
c. ERMIAMFHIKES , EA THENZRXAMBELERHARE,
d. EFBAR , BIERTHKS
e. EERLRANNE , HREITHERET
f. BIELEARS  BOIEAARTF , AERTRINELER SR,

H| 5 ZAWATFEAM 21
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AR ITRANRAERRR , EEINEFXNNERERNERRKE, BETHRESESR , HSHIVS
EM WE LAY KA E &AL,

£/ IVS Web I~ #& SDK &4 MiT
KB SETRER Web HARFRFNTAREFSROSR,
B2 HTML # 4R

B, 02 HTML #4R , FFZEFEENHEIRES A

<!DOCTYPE html>
<html lang="en">

<head>
<meta charset="UTF-8" />
<meta http-equiv="X-UA-Compatible" content="IE=edge" />
<meta name="viewport" content="width=device-width, initial-scale=1.0" />

<!-- Import the SDK -->

<script src="https://web-broadcast.live-video.net/1.17.0/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

<!-- TODO - fill in with next sections -->
<script src="./app.js"></script>

</body>
</html>

EZTERAFRNNMABETRE

ERMAZRGERLEREN, EMNFSHEENAA , RERENMANEFRE. 8% , NARF2M
NMRAEFN APl BRGHE , BERTRE G  £FERFTRESF BRI SEE AT,

<h1>IVS Real-Time Streaming</hl>
<hr />

<label for="token">Token</label>
<input type="text" id="token" name="token" />

Web 22


https://aws.amazon.com/ivs/pricing/#Real-Time_Streaming

Amazon IVS Real-Time Streaming User Guide

<button class="button" id="join-button">Join</button>
<button class="button" id="leave-button" style="display: none;">Leave</button>
<hr />

AINEERBRTE
REXEFN AR ENZESEEREFEME . FNMAIRERMEE app. js PEXNERAEFEE,

<!-- Local Participant -->
<div id="local-media"></div>

<!-- Remote Participants -->
<div id="remote-media"></div>

<!-- Load Script -->
<script src="./app.js"></script>

XERMTEK T HTML WE , EH RPN index. html NENZLBEUATARER

IVS Real-Time Streaming

Token ‘ Join ’

B2 app.js
FBEN app.js XHHNRB, B, NASDKWERSAFIELEFENEM :

const {
Stage,
LocalStageStream,
SubscribeType,
StageEvents,
ConnectionState,
StreamType

} = IVSBroadcastClient;

SENAEFZE
BYTEUREXNMANETZE HTML TEB518 , AFENARFHRES

Web 23
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let joinButton = document.getElementById("join-button");
let leaveButton = document.getElementById("leave-button");

// Stage management
let stage;

let joining = false;
let connected = false;
let localCamera;

let localMic;

let cameraStageStream;
let micStageStream;

B2 joinStage 1 : EXEHEHRIFH A

joinStage BEIREM AT , CIREHEAMNERE , AEFHREHM getUserMedia H 1 FRH MM
bR

Bt , EXEBARIPRSMTERA, RIMNSEETROLNEHD PEE IR,

const joinStage = async () => {
if (connected || joining) {
return;

}
joining = true;
const token = document.getElementById("token").value;
if (!'token) {
window.alert("Please enter a participant token");

joining = false;
retuzrn;

// Fill in with the next sections

Iy

2% joinStage 2 : K MIRK
DTSR MEIFEANER

async function getCamera() {

Web 24
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// Use Max Width and Height

return navigator.mediaDevices.getUserMedia({
video: true,
audio: false

1)

async function getMic() {
return navigator.mediaDevices.getUserMedia({
video: false,
audio: true

1)

// Retrieve the User Media currently set on the page

localCamera = await getCamera();
localMic = await getMic();

// Create StageStreams for Audio and Video

cameraStageStream = new LocalStageStream(localCamera.getVideoTracks()[0]);

micStageStream = new LocalStageStream(localMic.getAudioTracks()[0@]);

812 joinStage 3 : EXEAKWHOEES

XANEERBRERREZENZD , SDK FEALRERREZRFTLARAZTMTABLESEE, BX

LEBAENELZER , S5 Strategy.

XANRBERER, WAZEER , RARIRKLRNR , FTASMNEESEENZTIMANMM

const strategy = {
stageStreamsToPublish() {

return [cameraStageStream, micStageStream];

3y
shouldPublishParticipant() {

return true;

},
shouldSubscribeToParticipant() {
return SubscribeType.AUDIO_VIDEO;
}
};

stage = new Stage(token, strategy);
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B2 JoinStage 4 : A IBHEAEHNERE M

FEoXBEZENH, EEM
M STAGE_PARTICIPANT_STREAMS_ ADDED 1 STAGE_PARTICIPANT LEFT , LASEMACEZRITE
MMITEFBERREE. SHPIEHT -HEFRNEH,

BAEE,, BNEXEQRTHANEBREFHE , URBEEXEN DOM Tt
% : setupParticipant., teardownParticipant., createVideoEl #l createContainer,

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {
connected = state === ConnectionState.CONNECTED;

if (connected) {
joining = false;

joinButton.style = "display: none";
leaveButton.style = "display: inline-block";
}
1)
stage.on(

StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED,
(participant, streams) => {
console.log("Participant Media Added: ", participant, streams);

let streamsToDisplay = streams;

if (participant.islLocal) {
// Ensure to exclude local audio streams, otherwise echo will occur
streamsToDisplay = streams.filter(
(stream) => stream.streamType === StreamType.VIDEO
);

const videoEl = setupParticipant(participant);
streamsToDisplay.forEach((stream) =>
videoEl.srcObject.addTrack(stream.mediaStreamTrack)
);
}
);

stage.on(StageEvents.STAGE_PARTICIPANT_LEFT, (participant) => {
console.log("Participant Left: ", participant);
teardownParticipant(participant);
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1)

// Helper functions for managing DOM

function setupParticipant({ isLocal, id }) {
const groupId = islLocal ? "local-media" : "remote-media";
const groupContainer = document.getElementById(groupId);

const participantContainerId = islLocal ? "local" : id;
const participantContainer = createContainer(participantContainerId);
const videoEl = createVideoEl(participantContainerId);

participantContainer.appendChild(videoEl);
groupContainer.appendChild(participantContainer);

return videoEl;

function teardownParticipant({ isLocal, id }) {
const groupId = islLocal ? "local-media" : "remote-media";
const groupContainer = document.getElementById(groupId);
const participantContainerId = islLocal ? "local" : id;

const participantDiv = document.getElementById(
participantContainerId + "-container"

);

if (!participantDiv) {
retuzrn;

}

groupContainer.removeChild(participantDiv);

function createVideoEl(id) {
const videoEl = document.createElement("video");
videoEl.id = id;
videoEl.autoplay = true;
videoEl.playsInline = true;
videoEl.srcObject = new MediaStream();
return videoEl;

function createContainer(id) {
const participantContainer = document.createElement("div");
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participantContainer.classlList = "participant-container";
participantContainer.id = id + "-container";

return participantContainer;

}

£I% joinStage 5 : MAEA
BEHAMALEARTER joinStage BEE !

try {
await stage.join();
} catch (err) {
joining = false;
connected = false;
console.error(err.message);

£/% leaveStage

ENX leaveStage E%K , LA AT 4.,

const leaveStage = async () => {
stage.leave();

joining = false;
connected = false;

1Y

Nt ASHFLERF

1 app.js XHARME&E—MNEE. MBAENSYEEAKES , ARVATHNAMBTESH
EHEER.

const init = async () => {
try {
// Prevents issues on Safari/FF so devices are not blank
await navigator.mediaDevices.getUserMedia({ video: true, audio: true });
} catch (e) {
alert(
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"Problem retrieving media! Enable camera and microphone permissions."
);
}
joinButton.addEventListener("click", () => {
joinStage();
1}
leaveButton.addEventListener("click", () => {
leaveStage();
joinButton.style = "display: inline-block";
leaveButton.style = "display: none";

1)
};

init(); // call the function
ETRARRHRMASHE
XNEAUEA M SEHMARZENT , RFTHH , GASSESEAMAZESENT,
BETkEta?

BXH K npm, React EFMEZHMRH , FSH VS | #& SDK : WEEIER ( KREREEEER ) o

£/ IVS Android /" #& SDK &4 1T 5
B IFE SEERER Android SERFEHNITHEATSRNSE,
B E

BASEABFCIERYN activity_main.xml XN NARFUE—NMIENFHR. LHRITEERM
B|SHEMY EditText, BOA Button, EREARSH TextView M LM E CheckBoxo
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[ ] RealTime — activity_main.xml [RealTime.BasicRealTime.main]

\ITime = src = main 2s 0 activity_main.xml JasicRea e 0 e (Experimental) AP| 33

5 = Android o — activity_main.xml

o

= % BasicRealTime

> manifests .
Palette Q & — activity_main.xml O @
v java | Sl =
Ab TextVi @
@8 Button

com.amazonaws.ivs.realtime C
g MainActivity X
£ MainViewModel X n M Image
x ParticipantAdapter i= Recycl...
£ Participantitem [=] Fragm...

¢ StagelLayoutManager M Scroll..
witch

"
»

¥ Project

¢ StageParticipant

% java

0 Pixel

Jon

res G = Ss Publish W

drawable
layout
y_main.xml
item_stage_participant.x

mipmap

alues Component Tree

xml O <layout>

=res v "\, ConstraintLayout
> @ Gradle Scripts v *\, main_controls...

Ab main_token
@@ main_join
Ab main_state
Ab main_publi
+/ main_puk

i= main_recycler_...

KB

s Structure

ra Profiler = Lo A Build i= TODO @ Problems ) Services & App Inspection

(today 12:27)

UTRUEERER XML :

<?xml version="1.0" encoding="utf-8"7?>

= 33

= Code

(©) BasicRealTime

<layout xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools">

<androidx.constraintlayout.widget.ConstraintLayout
android:keepScreenOn="true"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".BasicActivity">

<androidx.constraintlayout.widget.ConstraintLayout

android:id="@+id/main_controls_container"
android:layout_width="match_parent"

sa01ne@ Buiuuny i3

39114 somea 1

I§, Layout Inspector
= © | 1611 of 4096M
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android:layout_height="wrap_content"
android:background="@color/cardview_dark_background"
android:padding="12dp"
app:layout_constraintTop_toTopOf="parent">

<EditText
android:id="@+id/main_token"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:autofillHints="@null"
android:backgroundTint="@color/white"
android:hint="@string/token"
android:imeOptions="actionDone"
android:inputType="text"
android:textColor="@color/white"
app:layout_constraintEnd_toStartOf="@id/main_join"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" />

<Button
android:id="@+id/main_join"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:backgroundTint="@color/black"
android:text="@string/join"
android:textAllCaps="true"
android:textColor="@color/white"
android:textSize="16sp"

app:layout_constraintBottom_toBottomOf="@+id/main_token"

app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toEndOf="@id/main_token" />

<TextView
android:id="@+id/main_state"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/state"
android:textColor="@color/white"
android:textSize="18sp"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintStart_toStartOf="parent"

app:layout_constraintTop_toBottomOf="@id/main_token" />

<TextView

Android
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android:id="@+id/main_publish_text"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/publish"
android:textColor="@color/white"

android:textSize="18sp"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toStartOf="@id/main_publish_checkbox"
app:layout_constraintTop_toBottomOf="@id/main_token" />

<CheckBox
android:id="@+id/main_publish_checkbox"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:buttonTint="@color/white"
android:checked="true"
app:layout_constraintBottom_toBottomOf="@id/main_publish_text"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintTop_toTopOf="@id/main_publish_text" />

</androidx.constraintlayout.widget.ConstraintlLayout>

<androidx.recyclerview.widget.RecyclerView

android:id="@+id/main_recycler_view"
android:layout_width="match_parent"

android:layout_height="0dp"
app:layout_constraintTop_toBottomOf="@+id/main_controls_container"
app:layout_constraintBottom_toBottomOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

<layout>

BAELLSIBTNANFERSE ID, ALINEFLEEA strings. xml X4 :

<resources>
<string
<string
<string
<string
<string
<string

</resources>

name="app_name">BasicRealTime</string>
name="join">Join</string>
name="leave">Leave</string>
name="token">Participant Token</string>
name="publish">Publish</string>
name="state">State: %1$s</string>

Android
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9% XML F 95X L9 B 4548 5] MainActivity .kt :

import android.widget.Button

import android.widget.CheckBox

import android.widget.EditText

import android.widget.TextView

import androidx.recyclerview.widget.RecyclerView

private lateinit
private lateinit
private lateinit
private lateinit
private lateinit

override fun onCreate(savedInstanceState: Bundle?) {

var
var
var
var
var

checkboxPublish: CheckBox
recyclerView: RecyclerView
buttonJoin: Button
textViewState: TextView
editTextToken: EditText

super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

checkboxPublish = findViewById(R.id.main_publish_checkbox)
recyclerView = findViewById(R.id.main_recycler_view)

buttonJoin =
textViewState
editTextToken

fin

dViewById(R.id.main_join)
findViewById(R.id.main_state)
findViewById(R.id.main_token)

BMERATN RecyclerView SIZ— B WNE., EMITHERE , R E DT res/layout B, A7
EERBE > MRRRXMH. FUFXHmAEN item_stage_participant.xml,
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ITime ' src = main = res activity_main.xml

= Android v €3 e —
v [k BasicRealTime

> manifests

v JEVE]

com.amazonaws.ivs.realtime

** Resource Ma

¢ MainActivity

¢ MainViewModel

¢ ParticipantAdapter
¢ Participantitem

I Project

¢ StagelLayoutManager
¢ StageParticipant
& java
v EEres
drawable

layc New
Add C++ to Module

Cut
Copy

Copy Path/Reference...

= res
> & Gradle Sc

Paste

Find Usages
Find in Files...
Replace in Files...

Analyze
Refactor

Bookmarks

Show In Resource Manager

Reformat Code
Optimize Imports
Delete..

P Version Contr

Open In
1 Create anew Lay

RealTime - activity_main.xml [RealTime.BasicRealTime.main]

& BasicRealTime ¥ [l Resizable (Experimental) APl 33 ¥

<anarolox.CconstralntLayouT.WlageT.LoNsSTraintLayout
:id
:layout_width
:layout_height
:background
:padding
:layout_constraintTop_toTopOf

<EditText
:id
:layout_width
Kotlin Class/File it
Layout Resource File ts
Sample Data Directory ~ int
File
Scratch File SGEN
Directory
Image Asset

Vector Asset 1tEnd_toStart0f
1tStart_toStartOf
Kotlin Worksheet (Beta) ntTop_toTopOf
CMakelLists.txt

Kotlin Script (Beta)

Activity
Fragment
Folder
Service
UiComponent
Automotive
XML

B Kk kK Kk kK kK

App Inspection

Split B Design

"\ 1 A v

ssjepdn

alpeto R},

] Layout Inspector

19:1 w  © | 943 of 4096M

BB ARRES  C2SATERSEEAFRNABNRATE RS EERXEENIRETIR
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item_stage_participant.xml & Ba (Experimental) APl 33

o —

layout
v I T

% BasicRealTime

main = res

main.xml item_stage_participant.xml

& Android

> manifests
java
com.amazonaws.ivs.realtime Con

Q& -
Ab TextView
@ Button

M ImageView

Palette item_stage_participant.xml

v

(0]

5 R

g MainActivity

g MainViewModel
:= Recycler..

[=] Fragmen...
W ScrollView
«® Switch

g ParticipantAdapter

g Participantitem

¢ StagelLayoutManager
¢ StageParticipant

¥ Project

You (Disconnected)

> % java Video Muted: false

v res Audio Muted: false
. Audio Level: 100 dB:
drawable
layout
activity_main.xml
item_stage_participant.x
mipmap
values Component Tree
xml X Participantitem
=res [=] participant_preview...
> 4 Gradle Scripts LinearLayout
Ab participant_parti...
\b participant_publi
b participant_subs...
Ab participant_video...
\b participant_audi...

Ab participant_audi...

com.amazona ivs.realtime.basicrealtime.Participantitem FramelLayout

A Build i=TODO @ Problems Services @ App Inspection

(today

LATR2 XML :

<?xml version="1.0" encoding="utf-8"7?>

RealTime - item_stage_participant.xml [RealTime.BasicRealTime.main]

®_ [ Pixelv =33

=1 Split M Design &

SUOHESIION B

a@ Buuny 73

w A

4 spaces

<com.amazonaws.ivs.realtime.basicrealtime.ParticipantItem xmlns:android="http://

schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent">

<FramelLayout
android:id="@+id/participant_preview_container"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:background="@android:color/darker_gray" />

Android
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<LinearLayout

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:background="#50000000"
android:orientation="vertical"
android:paddinglLeft="4dp"
android:paddingTop="2dp"
android:paddingRight="4dp"
android:paddingBottom="2dp"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent">

<TextView
android:
android:
android:
android:
android:

id="@+id/participant_participant_id"

layout_width="wrap_content"
layout_height="wrap_content"
textColor="@android:color/white"
textSize="16sp"

tools:text="You (Disconnected)" />

<TextView
android:
android:
android:
android:
android:

id="@+id/participant_publishing"
layout_width="wrap_content"
layout_height="wrap_content"
textColor="@android:color/white"
textSize="16sp"

tools:text="NOT_PUBLISHED" />

<TextView
android:
android:
android:
android:
android:

id="@+id/participant_subscribed"
layout_width="wrap_content"
layout_height="wrap_content"
textColor="@android:color/white"
textSize="16sp"

tools:text="NOT_SUBSCRIBED" />

<TextView
android:
android:
android:
android:
android:

id="@+id/participant_video_muted"
layout_width="wrap_content"
layout_height="wrap_content"
textColor="@android:color/white"
textSize="16sp"

Android
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tools:text="Video Muted: false" />

<TextView
android:id="@+id/participant_audio_muted"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="@android:color/white"
android:textSize="16sp"
tools:text="Audio Muted: false" />

<TextView
android:id="@+id/participant_audio_level"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="@android:color/white"
android:textSize="16sp"
tools:text="Audio Level: -100 dB" />

</LinearLayout>

</com.amazonaws.ivs.realtime.basicrealtime.ParticipantItem>

XN XML XY K7 E&EREMNSE ParticipantItem,. T XML 22BN mBAZEE , HitiE

SUFI XML XHEEHMEEHTmEZE,. SIEXNRAREDNR , BEEMFERENZE,
B2 —NFTH Kotlin 3 , ParticipantItem:

package com.amazonaws.ivs.realtime.basicrealtime

import android.content.Context
import android.util.AttributeSet
import android.widget.Framelayout
import android.widget.TextView
import kotlin.math.roundToInt

class ParticipantItem @JvmOverloads constructor(
context: Context,
attrs: AttributeSet? = null,
defStyleAttr: Int = 0,
defStyleRes: Int = 0,
) : FramelLayout(context, attrs, defStyleAttr, defStyleRes) {

private lateinit var previewContainer: Framelayout

Android
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private lateinit var textViewParticipantId: TextView
private lateinit var textViewPublish: TextView
private lateinit var textViewSubscribe: TextView
private lateinit var textViewVideoMuted: TextView
private lateinit var textViewAudioMuted: TextView
private lateinit var textViewAudiolevel: TextView

override fun onFinishInflate() {
super.onFinishInflate()
previewContainer = findViewById(R.id.participant_preview_container)
textViewParticipantId = findViewById(R.id.participant_participant_id)
textViewPublish = findViewById(R.id.participant_publishing)
textViewSubscribe = findViewById(R.id.participant_subscribed)
textViewVideoMuted = findViewById(R.id.participant_video_muted)
textViewAudioMuted findViewById(R.id.participant_audio_muted)
textViewAudiolLevel = findViewById(R.id.participant_audio_level)

R

EFEAANNREN , EFEQAFBERNR, RIMNABERIFENRRRE

override fun onStart() {
super.onStart()
requestPermission()

private val requestPermissionlLauncher =
registerForActivityResult(ActivityResultContracts.RequestMultiplePermissions())
{ permissions ->
if (permissions[Manifest.permission.CAMERA] == true &&
permissions[Manifest.permission.RECORD_AUDIO] == true) {
viewModel.permissionGranted() // we will add this later

private val permissions = listOf(
Manifest.permission.CAMERA,
Manifest.permission.RECORD_AUDIO,

private fun requestPermission() {
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when {
this.hasPermissions(permissions) -> viewModel.permissionGranted() // we will
add this later
else -> requestPermissionlLauncher.launch(permissions.toTypedArray())

private fun Context.hasPermissions(permissions: List<String>): Boolean {
return permissions.all {
ContextCompat.checkSelfPermission(this, it) ==
PackageManager.PERMISSION_GRANTED
}

N ARFIRES

MARRFTE MainViewModel .kt AAR#IRIRS EE | REER Kotlin B StateFlow FHRRZ4E E
44 MainActivity.

Bl — N Kotlin 38 MainViewModel :
package com.amazonaws.ivs.realtime.basicrealtime

import android.app.Application
import androidx.lifecycle.AndroidViewModel

class MainViewModel(application: Application) : AndroidViewModel(application),
Stage.Strategy, StageRenderer {

£ MainActivity.kt FEBMEER .
import androidx.activity.viewModels

private val viewModel: MainViewModel by viewModels()

EF A AndroidViewModel FBIXLE Kotlin ViewModel ¥ B , BEEFUT NARIMEER
B build.gradle X# :

implementation 'androidx.core:core-ktx:1.10.1'
implementation "androidx.activity:activity-ktx:1.7.2"

Android
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implementation 'androidx.appcompat:appcompat:1.6.1"
implementation 'com.google.android.material:material:1.10.0'
implementation "androidx.lifecycle:lifecycle-extensions:2.2.0"

def lifecycle_version = "2.6.1"

implementation "androidx.lifecycle:lifecycle-livedata-ktx:$lifecycle_version"
implementation "androidx.lifecycle:lifecycle-viewmodel-ktx:$lifecycle_version
implementation 'androidx.constraintlayout:constraintlayout:2.1.4'

RecyclerView i&#L 25

BB — N E2 M RecyclerView.Adapter FERBRSEEHETHNEAR T
K RecyclerView, BEE , E— M EKSEENEX, QIE—NFHH Kotlin

3 StageParticipant :

package com.amazonaws.ivs.realtime.basicrealtime

import com.amazonaws.ivs.broadcast.Stage
import com.amazonaws.ivs.broadcast.StageStream

class StageParticipant(val islLocal: Boolean, var participantId: String?) {
var publishState = Stage.PublishState.NOT_PUBLISHED
var subscribeState = Stage.SubscribeState.NOT_SUBSCRIBED
var streams = mutablelListOf<StageStream>()

val stableID: String
get() {

return if (islLocal) {
"LocalUser"

} else {
requireNotNull(participantId)

FEETKREQEMN ParticipantAdapter REALR, BEERAUR - I REXRRESE
%

package com.amazonaws.ivs.realtime.basicrealtime

import android.view.LayoutInflater
import android.view.ViewGroup
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import androidx.recyclerview.widget.RecyclerView
class ParticipantAdapter : RecyclerView.Adapter<ParticipantAdapter.ViewHolder>() {

private val participants = mutablelListOf<StageParticipant>()

EXRUMHERNBECH , BAFE N RecyclerView.ViewHolder :

class ViewHolder(val participantItem: ParticipantItem)
RecyclerView.ViewHolder(participantItem)

ik |, ERIBASEHFRE RecyclerView. Adapter B & :

override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): ViewHolder {
val item = LayoutInflater.from(parent.context)
.inflate(R.layout.item_stage_participant, parent, false) as ParticipantItem
return ViewHolder(item)

override fun getItemCount(): Int {
return participants.size

override fun getItemId(position: Int): Long =
participants[position]
.stablelD
.hashCode()
.toLong()

override fun onBindViewHolder(holder: ViewHolder, position: Int) {
return holder.participantItem.bind(participants[position])

override fun onBindViewHolder(holder: ViewHolder, position: Int, payloads:
MutablelList<Any>) {
val updates = payloads.filterIsInstance<StageParticipant>()
if (updates.isNotEmpty()) {
updates.forEach { holder.participantItem.bind(it) // implemented later }
} else {
super.onBindViewHolder(holder, position, payloads)
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BE , BORMT#HAE , SEEREERN , HM MainViewModel FFRAXERH T E, XEHE
=&l 2R E PR A CRUD #1E,

fun participantJoined(participant: StageParticipant) {
participants.add(participant)
notifyItemInserted(participants.size - 1)

fun participantLeft(participantId: String) {
val index = participants.indexOfFirst { it.participantId == participantId }
if (index !'= -1) {
participants.removeAt(index)
notifyItemRemoved(index)

fun participantUpdated(participantId: String?, update: (participant: StageParticipant)
-> Unit) {
val index = participants.indexOfFirst { it.participantId == participantId }
if (index != -1) {
update(participants[index])
notifyItemChanged(index, participants[index])

JR[E MainViewModel , EEQBHREN L EEZHEIH -

internal val participantAdapter = ParticipantAdapter()

B BORAS

EEERER MainViewModel AV ELEE SRS, HERENXLEREM :

private val _connectionState = MutableStateFlow(Stage.ConnectionState.DISCONNECTED)
val connectionState = _connectionState.asStateFlow()

private var publishEnabled: Boolean = false
set(value) {
field = value
// Because the strategy returns the value of “checkboxPublish.isChecked”, just
call ‘refreshStrategy'.
stage?.refreshStrategy()
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}

private var deviceDiscovery: DeviceDiscovery? = null
private var stage: Stage? = null
private var streams = mutablelListOf<LocalStageStream>()

EEMAZAEZNEEECHTR , YERIREA WS EE .

init {
deviceDiscovery = DeviceDiscovery(application)

// Create a local participant immediately to render our camera preview and
microphone stats

val localParticipant = StageParticipant(true, null)

participantAdapter.participantJoined(localParticipant)

HWREBE ViewModel BIth/EEBIX LR IR, M EIZEE onCleared() , AMEFRS

inﬁ
i
[
I
B}

override fun onCleared() {
stage?.release()
deviceDiscovery?.release()
deviceDiscovery = null
super.onCleared()

NE, " BRFNR , RREXARM streams B , KHEZBAAMN permissionsGranted 75
*

internal fun permissionGranted() {

val deviceDiscovery = deviceDiscovery ?: return

streams.clear()

val devices = deviceDiscovery.listlLocalDevices()

// Camera

devices
.filter { it.descriptor.type == Device.Descriptor.DeviceType.CAMERA }
.maxByOrNull { it.descriptor.position == Device.Descriptor.Position.FRONT }
?.let { streams.add(ImagelLocalStageStream(it)) }

// Microphone

devices
.filter { it.descriptor.type == Device.Descriptor.DeviceType.MICROPHONE }
.maxByOrNull { it.descriptor.isDefault }
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?.let { streams.add(AudiolLocalStageStream(it)) }

stage?.refreshStrategy()

// Update our local participant with these new streams
participantAdapter.participantUpdated(null) {
it.streams.clear()
it.streams.addAll(streams)

XHEE A SDK

EMROELSER TSR EENER  BE. KBAERSE. RiTERERARERBDWER B~
FENEFREBE,

Stage.Strategy

Stage.Strategy SEHERMI £ :

override fun stageStreamsToPublishForParticipant(
stage: Stage,
participantInfo: ParticipantInfo
): MutablelList<LocalStageStream> {
// Return the camera and microphone to be published.
// This is only called if “shouldPublishFromParticipant’™ returns true.

return streams

override fun shouldPublishFromParticipant(stage: Stage, participantInfo:

ParticipantInfo): Boolean {
return publishEnabled

override fun shouldSubscribeToParticipant(stage: Stage, participantInfo:

ParticipantInfo): Stage.SubscribeType {
// Subscribe to both audio and video for all publishing participants.

return Stage.SubscribeType.AUDIO_VIDEO

EmMEZ , ERERNS publishEnabled REXHANE , MRERF , FRHZKENR. &F ,
XNTFURH , BRAVPRFIGLAT B S 58 F W8 F 505
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StageRenderer

ZRIHBNEHE , RE StageRenderer BEEZMARE , ERECEMERBAHLFEE, HERSE
FH—f&AFER , SDK BHSEELEEHRRERN ParticipantAdapter, EEEERT , Eil4
DAEN ARG ER S EE  RARIMREECEEXESSE | XHEMIIMTAEMAZAEZTE
ES =Nl op RN i

override fun onError(exception: BroadcastException) {
Toast.makeText(getApplication(), "onError ${exception.localizedMessagel}",
Toast.LENGTH_LONG) .show()
Log.e("BasicRealTime", "onError $exception")

override fun onConnectionStateChanged(
stage: Stage,
connectionState: Stage.ConnectionState,
exception: BroadcastException?

) {

_connectionState.value = connectionState

override fun onParticipantJoined(stage: Stage, participantInfo: ParticipantInfo) {
if (participantInfo.islLocal) {
// If this is the local participant joining the stage, update the participant
with a null ID because we
// manually added that participant when setting up our preview
participantAdapter.participantUpdated(null) {
it.participantId = participantInfo.participantId
}
} else {
// If they are not local, add them normally
participantAdapter.participantJoined(
StageParticipant(
participantInfo.islocal,
participantInfo.participantId

override fun onParticipantLeft(stage: Stage, participantInfo: ParticipantInfo) {
if (participantInfo.islLocal) {
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// If this is the local participant leaving the stage, update the ID but keep
it around because
// we want to keep the camera preview active
participantAdapter.participantUpdated(participantInfo.participantId) {
it.participantIld = null
}
} else {
// If they are not local, have them leave normally
participantAdapter.participantLeft(participantInfo.participantId)

override fun onParticipantPublishStateChanged(
stage: Stage,
participantInfo: ParticipantInfo,
publishState: Stage.PublishState
) {
// Update the publishing state of this participant
participantAdapter.participantUpdated(participantInfo.participantId) {
it.publishState = publishState

override fun onParticipantSubscribeStateChanged(
stage: Stage,
participantInfo: ParticipantInfo,
subscribeState: Stage.SubscribeState
) {
// Update the subscribe state of this participant
participantAdapter.participantUpdated(participantInfo.participantId) {
it.subscribeState = subscribeState

override fun onStreamsAdded(stage: Stage, participantInfo: ParticipantInfo, streams:
MutablelList<StageStream>) {

// We don't want to take any action for the local participant because we track
those streams locally

if (participantInfo.islocal) {

return
}
// For remote participants, add these new streams to that participant's streams
array.

participantAdapter.participantUpdated(participantInfo.participantId) {
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it.streams.addAll(streams)

override fun onStreamsRemoved(stage: Stage, participantInfo: ParticipantInfo, streams:
MutablelList<StageStream>) {
// We don't want to take any action for the local participant because we track
those streams locally
if (participantInfo.islocal) {
return

}

// For remote participants, remove these streams from that participant's streams
array.
participantAdapter.participantUpdated(participantInfo.participantId) {
it.streams.removeAll(streams)

override fun onStreamsMutedChanged(
stage: Stage,
participantInfo: ParticipantInfo,
streams: MutablelList<StageStream>

) {

// We don't want to take any action for the local participant because we track
those streams locally
if (participantInfo.islLocal) {
return

}
// For remote participants, notify the adapter that the participant has been

updated. There is no need to modify
// the “streams’ property on the ‘StageParticipant’ because it is the same

"StageStream® instance. Just
// query the “isMuted’ property again.
participantAdapter.participantUpdated(participantInfo.participantId) {3}

i B E X RecyclerView LayoutManager

ZHTRABENSEETRRESR. EHFLSEELREENMNXVUBENER , ERTEEMLEEZIN S5
EmE, N THEREN , FZEDEHE RecyclerView. LayoutManager,
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B8 % — /¥ StageLayoutManager , ENZ¥Y & GridLayoutManager, WX EHERFEE TR
WITHHRBPNSEERENTESINS5ENNR. BTHEESHEHMTHERE , EBTINREESSR
HE., BXNABEZITANGRE , 50 layouts TE F AWK EER,

package com.amazonaws.ivs.realtime.basicrealtime

import android.content.Context
import androidx.recyclerview.widget.GridlLayoutManager
import androidx.recyclerview.widget.RecyclerView

class StagelLayoutManager(context: Context?) : GridLayoutManager(context, 6) {

companion object {
/**

* This 2D array contains the description of how the grid of participants
should be rendered

* The index of the 1st dimension is the number of participants needed to
active that configuration

* Meaning if there is 1 participant, index @ will be used. If there are 5
participants, index 4 will be used.

*

* The 2nd dimension is a description of the layout. The length of the array is
the number of rows that

* will exist, and then each number within that array is the number of columns
in each row.

*

* See the code comments next to each index for concrete examples.
*
* This can be customized to fit any layout configuration needed.
*/
val layouts: List<List<Int>> = listOf(
// 1 participant
list0f(1), // 1 row, full width
// 2 participants
list0f(1, 1), // 2 rows, all columns are full width
// 3 participants
list0f(1, 2), // 2 rows, first row's column is full width then 2nd row's
columns are 1/2 width
// 4 participants
list0f(2, 2), // 2 rows, all columns are 1/2 width
// 5 participants
listof(1, 2, 2), // 3 rows, first row's column is full width, 2nd and 3rd
row's columns are 1/2 width
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// 6 participants

listof(2, 2, 2), // 3 rows, all column are 1/2 width

// 7 participants

list0f(2, 2, 3), // 3 rows, 1lst and 2nd row's columns are 1/2 width, 3rd

row's columns are 1/3rd width

// 8 participants
listof(2, 3, 3),

// 9 participants
list0of(3, 3, 3),

// 10 participants
listof(2, 3, 2, 3),
// 11 participants
listof(2, 3, 3, 3),
// 12 participants
listof(3, 3, 3, 3),

= number of columns we want

// So spanCount / config[row] would be something like 6 / 3 if we want

// So this will take up 2 spans, with a max of 6 is 1/3rd of the view.

)
}
init {
spanSizelLookup = object : SpanSizelLookup() {
override fun getSpanSize(position: Int): Int {
if (itemCount <= 0) {
return 1
}
// Calculate the row we're in
val config = layouts[itemCount - 1]
var row = 0
var curPosition = position
while (curPosition - config[row] >= @) {
curPosition -= config[row]
Tow++
}
// spanCount == max spans, config[row]
3 columns.
return spanCount / config[row]
}
}
}

override fun onLayoutChildren(recycler: RecyclerView.Recycler?, state:

RecyclerView.State?) {
if (itemCount <= @ || state?.isPrelLayout

true) return
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val parentHeight = height
val itemHeight = parentHeight / layouts[itemCount - 1].size // height divided

by number of rows.

// Set the height of each view based on how many rows exist for the current
participant count.
for (i in @ until childCount) {
val child = getChildAt(i) ?: continue
val layoutParams = child.layoutParams as RecyclerView.lLayoutParams
if (layoutParams.height != itemHeight) {
layoutParams.height = itemHeight
child.layoutParams = layoutParams

}

// After we set the height for all our views, call super.
// This works because our RecyclerView can not scroll and all views are always

visible with stable IDs.
super.onLayoutChildren(recycler, state)

override fun canScrollVertically(): Boolean = false
override fun canScrollHorizontally(): Boolean = false

B MainActivity.kt 1 , BIIEEN RecyclerView REFEFZMNH R EEES :

// In onCreate after setting recyclerView.
recyclerView.layoutManager = StagelLayoutManager(this)
recyclerView.adapter = viewModel.participantAdapter

H# UL RE
BN ERAARE ; AEEEE/L ULRAE,

B %Lk MainActivity W% MainViewModel By StateFlow ZEE :

// At the end of your onCreate method

lifecycleScope.launch {
repeatOnLifecycle(Lifecycle.State.CREATED) {
viewModel.connectionState.collect { state ->
buttonJoin.setText(if (state == ConnectionState.DISCONNECTED) R.string.join

else R.string.leave)
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textViewState.text = getString(R.string.state, state.name)

BTk, BT mE AR M R A EIEES

buttonJoin.setOnClickListener {
viewModel. joinStage(editTextToken.text.toString())

}

checkboxPublish.setOnCheckedChangelListener { _, isChecked ->
viewModel.setPublishEnabled(isChecked)

ERFEANEHERAERESEEN MainViewModel FHYTHEE :

internal fun joinStage(token: String) {
if (_connectionState.value != Stage.ConnectionState.DISCONNECTED) {
// If we're already connected to a stage, leave it.
stage?.leave()
} else {
if (token.isEmpty()) {
Toast.makeText(getApplication(), "Empty Token", Toast.LENGTH_SHORT).show()
return

try {
// Destroy the old stage first before creating a new one.
stage?.release()
val stage = Stage(getApplication(), token, this)
stage.addRenderer(this)
stage.join()
this.stage = stage

} catch (e: BroadcastException) {
Toast.makeText(getApplication(), "Failed to join stage

${e.localizedMessagel}", Toast.LENGTH_LONG).show()

e.printStackTrace()

internal fun setPublishEnabled(enabled: Boolean) {
publishEnabled = enabled
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}

i

%

P
&G, FENM SDK KEINBIEEREIZAICIZNSEETE £, BINEEL5HK
T RecyclerView 2% , FTAARFEET ParticipantItem 3£ bind API,

BRARMIZEE , REZESHTERE

fun bind(participant: StageParticipant) {

B, ABHSRES. 5% ID. RAERSMITERS. XN FXLE , EEERH TextViews :

val participantId = if (participant.islocal) {

"You (${participant.participantId ?: "Disconnected"})"
} else {

participant.participantId
}
textViewParticipantId.text = participantId
textViewPublish.text = participant.publishState.name
textViewSubscribe.text = participant.subscribeState.name

BTk BEMEMAMMNSETRES. EHABRIRS , FERIRERELA
) ImageDevice M AudioDevice, E{L14EE , FEEILERKEEEMNIRE ID,

// This belongs outside the “bind™ API.
private var imageDeviceUrn: String? null
private var audioDeviceUrn: String? = null

// This belongs inside the “bind" API.
val newImageStream = participant

.streams

.firstOrNull { it.device is ImageDevice }
textViewVideoMuted.text = if (newImageStream != null) {

if (newImageStream.muted) "Video muted" else "Video not muted"
} else {

"No video stream"
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val newAudioStream = participant

.Sstreams

.firstOrNull { it.device is AudioDevice }
textViewAudioMuted.text = if (newAudioStream != null) {

if (newAudioStream.muted) "Audio muted" else "Audio not muted"
} else {

"No audio stream"

[

/5 , B imageDevice WK :

if (newImageStream?.device?.descriptor?.urn != imageDeviceUrn) {
// If the device has changed, remove all subviews from the preview container
previewContainer.removeAllViews()
(newImageStream?.device as? ImageDevice)?.let {
val preview = it.getPreviewView(BroadcastConfiguration.AspectMode.FIT)
previewContainer.addView(preview)
preview.layoutParams = Framelayout.LayoutParams(
FrameLayout.LayoutParams.MATCH_PARENT,
FramelLayout.LayoutParams.MATCH_PARENT

}

imageDeviceUrn = newImageStream?.device?.descriptor?.urn

RIEETR¥KEB audioDevice WML iTHIE

if (newAudioStream?.device?.descriptor?.urn != audioDeviceUrn) {
(newAudioStream?.device as? AudioDevice)?.let {
it.setStatsCallback { _, rms ->
textViewAudiolLevel.text = "Audio Level: ${rms.roundToInt()} dB"

}

audioDeviceUrn = newAudioStream?.device?.descriptor?.urn

£/ IVS iOS | #% SDK K M 1T 4

REDFEIFETHER I0S NABRFRBMITRAEZEEMI RS,
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BIEMNE

BAFERABEEIEN ViewController.swift MX# XS A AmazonIVSBroadcast , AEARN—L

EHEEEM @IBOutlets :

import AmazonIVSBroadcast

class ViewController:

@IBOutlet private
@IBOutlet private
@IBOutlet private
@IBOutlet private
@IBOutlet private

NECERXLEYNE , AT Main.storyboard FFHEEER, UTRFEANMNELEN

® i}
BH 2 Q

v BasicRealTime
v @ BasicRealTime
> Boilerplate
() Assets.xcassets
B3 Info.plist
» Main.storyboard
3 ParticipantCollectionViewCell.swift
2 ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3l StagelayoutCalculator.swift
3l StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
» Pods-BasicRealTime.debug.xcconfig
» Pods-BasicReal Time.release.xcconfig
Frameworks
& Pods_BasicRealTime.framewark
Pods

UIViewController {

var
var
var
var
var

1 RealTimeSamples

textFieldToken: UITextField!

buttonJoin: UIButton!

labelState: UILabel!

switchPublish: UISwitch!
collectionViewParticipants: UICollectionView!

[ BasicRealTime } 7 Any iOS Device (armG4) Build Succeeded | 5/30/23 at 08:03

X Main.storyboard (Base) 3\ ViewController. swift ES Info.plist

BasicRealTime ) & BasicRealTime )  Main.storyboard } % Main.storyboard (Base) ) No Selection

~ i@ View Controller Scene

- @ View Controller

v [l View
Safe Area
> Collection View Participants
v [l Controls Container
v M Stack View
~ [ Stack View
F Text Field Token
> [B) Button Join
~ [ Stack View
L Label State
L Publish
@ Switch Publish
Constraints
Constraints

@ First Responder

B Exit

® Storyboard Entry Point

i0S
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3 F AutoLayout Bt , EEBEN=ANUE. F—IMBEREEHNRSE
# (UICollectionView), fHF k., LERMNEIHEE LT XE, FEFMIPHERZGBE.

RealTimeSam...

3 Ba..ime ) / Any iOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

B < ¥ Main.storyboard (Base)

3l ViewController.swift ES Info.plist =

. - BasicRealTime ) Ba..e ) X M.rd ) X M. Vi..ne ) . Vi..ler ) [l View ) [l Collection View Participants  Scroll View
BasicRealTime

BasicRealTime
Boilerplate
(2 Assets.xcassets
B2 Info.plist
X Main.storyboard
3 ParticipantCollectionViewCell.swift
{ ParticipantCollectionViewCell.xib
3 Pa pantCollectionViewLayout.swift
3l StagelayoutCalculator.swift
3l StagePa ELEI
3 ViewController.swift
Products
BasicRealTime.app
Pods
» Pods-BasicRealTime.debug.xcconfig
Pods-BasicReal Time.release.xcconfig
Frameworks
& Pods_BasicRealTime.framewark
Pods

~ i@ View Controller Scene
- @@ View Controller
W View

Safe Area

> [E] Collection View Participants

v [l Controls Container
W Stack View
- [l Stack View
F Text Field Token
B Button Join
Stack View
L Label State
L Publish
@ Switch Publish
Constraints
> Constraints
@ First Responder
B Exit

® Storyboard Entry Point

State: Disconnectad
1

B-NMERRAERER. BTk, SENNBAER L XA :

Indicator insets

Left

Content Insets | Automatic

Right

Adjustment Behavior

Content La

out Guides

Shew  Frame Rectangle

Width

Arrange

393 &

o 148.33
A

669.67
Height

Pasition View

Layout | Inferred (Constraints)

Layout Margins | Default

-
-

-

Constraints

All This Size Class

Horizontal

Align Tralling to:

Align Leading 1o:

Vertical

Align Bottom to:

Top Space to:

Content Hugging Priority

Horizontal 260

Preserve Superview Margins
Follow Readable Width
¥ Safe Area Relative Margins

Safe Area

Safe Area

Safe Area

Edit

i0S
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3 Ba..ime ) J” Any iOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

RealTimeSam...

% Main.storyboard (Base) 3\ ViewController. swift ES Info.plist 2

Preserve Superview Margins

ontrals Contai
RealTime Ba..ime ) ¥ Ma..ard ) X Ma..se) ) i Vie..ene) @ Vie..ller ) [l View ) [l Controls Container o vy

BasicRealTime
BasicRealTime BB Vimw Controller $cane ¥ Safe Area Relative Margins
Boilerplate ~ @ View Controller Layout Guides
) Assets.xcassets W view Safe Area
B Info.plist [ Safe Area iavtesy
aar sy Doy O controls con
3 ParticipantCollectionViewCell. swift W Stack View
X ParticipantCollectionViewCell.xib ~ [l Stack View
3 ParticipantCollectionViewLayout.swift F Text Field Token State: Disconnected
3 StagelLayoutCalculator.swift & Button Join
3 StageParticipant.swil

B Collection View Participants Constraints

v [ Stack View This Size Class
L Label State
3 ViewController.swi L Publish Horizontal

Products @ Switch Publish Tralling Space to: Stack View

i i ’ : s Equals: B
BasicRealTime.app Constraints

> [5l Constraints Leading Space to: Stack View
Pods a5

@ First Responder Equals: B
Pods-BasicReal Time.debug.xcconfig B Exit

Pods-BasicRealTime.release.xcconfig & Storyboard Entry Point Align Tralling to: Safe Area
Frameworks

. = Align Leading to: Safe Area

& Pods_BasicRealTime.framework K 9 I

Pods Vertical

Bottom Space to: Stack View
Equals: B

Top Space to: Stack View
Equals: B

Bottom Space to: ion View P...

Align Top to: Safe Area

Content Hugging Priority
Horizontal 2560
Vertical 250
Content Compression Resistance Priority
Horizontal 750
Vertical 750
Intrinsic Size  Default (System Defined)

Ambiguity | Always Verify

F=NMMERRE-NMBEREEMKUE, . Tk, FENESAEINERAB, XTHRX , F
EEEIREN 8 MAR 0,
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BasicRealTime
BasicRealTime
Boilerplate
[ Assets.xcassets
B Info.plist
A Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swil
3 ViewController.swi
Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

RealTimeSam...

3 Ba..ime Any iOS Device (arm64) Build Succesded | 5/30/23 at 08:03

% Main.storyboard (Base) 3\ ViewController. swift ES Info.plist

XK M.d)X M.) )@ V.e . V..er) [l View ) [l Controls Container ) [l] Stack View

i View Controller Scene
@ view Controller
W view
[ Safe Area
B Collection View Participants
B Controls Container
v [ stack View

v [ Stack View

F Text Field Token publish (@
B Button Join g

v [ Stack View
L Label State
L Publish
® Switch Publish
Constraints

State: Disconnected

> Constraints
@ First Responder
B Exit

@ Storyboard Entry Point

Width Height
Arrange  Position View
Layout | Inferred (Constraints)
Layout Margins | Default
= Preserve Superview Margins

+ Follow Readable Width
+ ¥ Safe Area Relative Margins

Layout Guides
Safe Area
Keyboard

Constraints

All This Size Class
Horizontal

Tralling Space to:
Equals:

Leading Space to:
Equal

Vertical

Bottom Space to:
Equals:

Top Space to

Content Hugging Priority
Horizontal 2560
Vertical 250
Content Compression Resistance Priority
Horizontal 750
Vertical 750
Intrinsic Size  Default (System Defined)

Ambiguity | Always Verify

UlStackViews LB R RUENA R, X FAE =/ UlStackViews , EHEREANNFTHOH,
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==

s FUARFZERMAMNBESR textFieldToken,

® im}
B &

~ £ BasicRealTime

v BasicRealTime
> Boilerplate
() Assets.xcassets
EH Info.plist
A Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
'ods-BasicReal Time.debug.xcconfig
'ods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

XL

_, RealTimeSam...

B

BasicRealTime )

B Ba..im

% Main.storyboard (Base)

View Controller Scene
@ view Controller
v [l View
[ Safe Area
> B Collection View Participants
Controls Container
v [l Stack View
~ [ Stack View
F Text Field Token
> (B Button Join
~ [ Stack View
L Label State
L Publish
® Switch Publish
Constraints
Constraints
@ First Responder
B Exit

@ Storyboard Entry Point

M = 8EEER ViewController,

o JFIZHEMALEE buttonJoin,

—

FRZ

IRASHESR labelStates

o IR A EE| switchPublish,

. WEAE

A AR X R R R SR &

Ba) X - X .

ny iOS Device (arm64)  Build Succeeded | 5/30/23 at 0B:03

3l ViewController.swift ES Info.plist

JEV.e)@V.r )l V...

State: Disconnected

M EELFBILTIHE

) M C..r ) M Stack View )

Publish (

NESE5EHEE collectionViewParticipants,

= | B

Stack View

]
Stack View
* Axis
+  Alignment
+ Distribution
+ Spacing
*
View
Content Mode
Semantic
Tag

Interaction

Alpha
+ Background

+ Tint

Drawing

Stretching

Herizontal
Fill
Fill
8
Baseline Relative

Scale To Fill

Unspecified

& User Interaction Enabled
Multiple Touch

= Default
Default

Opaque
Hidden
¥ Clears Graphics Context
Clips to Bounds
¥ Autoresize Subviews
x ¥
18

width Helght

¥ Installed

VEBSE5EWMM dataSource RENFIE ViewController :

i0S
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>

BasicRealTime
BasicRealTime
Boilerplate
[ Assets.xcassets

Info.plist

pantCollectionViewCell.swift
pantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

IESIZE UICollectionViewCell FEUTEHFERSEE, BEGIE—NFHH Cocoa Touch

e

1, RealTimeSam..

% Main.storyboard (Base) 3\ ViewController. swift

ealTime ) Ba..e ) X M..rd ) i..ne -ler ) [l View )

w Controller Scene
® View Controller
v [l View
Safe Area
> [E collection View Participants
B Controls Container
W stack View
M Stack View
F Text Field Token
> B Button Join }
v [ Stack View
L Label State
L Publish
® Switch Publish
Constraints

State: Disconnected

Constraints
@ First Responder
B Exit

@ Storyboard Entry Point

3 Ba..ime ) J” Any iOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

ES Info.plist P=g

B Collection View Participants

Publish (

Referencing Outlet Collections

New Referencing Ou

i0S
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FFHE AN ParticipantUICollectionViewCell HFEE R Swift
1 UICollectionViewCell WYF3,

Choose a template for your new file:

ios

macOS watchOS  tvOS DriverKit

Source

Swift File Cocoa Touch Ul Test Unit Test

Class Case Class Case Class

Header File Metal File

User Interface

SwiftUl View Storyboard

import AmazonIVSBroadcast

class ParticipantCollectionViewCell: UICollectionViewCell {

@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet

private
private
private
private
private
private
private

var
var
var
var
var
var
var

viewPreviewContainer: UIView!
labelParticipantId: UILabel!
labelSubscribeState: UILabel!
labelPublishState: UILabel!
labelVideoMuted: UILabel!
labelAudioMuted: UILabel!
labelAudioVolume: UILabel!

FEXRERHY XIB X9, 12 AEERREN

BIRM Swift X#r7T4h , Bl EEEEAY @IBOutlets :

i0S
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3F AutoLayout , BXEH=M1E. E—
NSEEEENE L T,

BasicRealTime
BasicRealTime
Boilerplate
Assets.xcassets
Info.plist
% Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

RealTimeSam...

~ [l Participant Collection View Cell

1ain.storyboard (Base)

ealTime ) RealTime ;

Placsholders
File's Owner
@ First Responder

[£] Safe Area
W View Preview Container

v [l View

W Stack View
Label Participant Id

Label Subscribe State

Label Publish State
Label Video Muted
Label Audio Muted
Label Audio Volume
Constraints
Canstraints

3 Ba..ime }

3 ViewController.swift

Any iOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

X ParticipantC...nViewCell.xib

nViewCell.xib ) No Selection

Subscribing
Published

Video Muted: false
Audio Muted: false
Audio Level: -100dB

No Selection

i0S
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BasicRealTime
BasicRealTime
Boilerplate
[ Assets.xcassets
B Info.plist
% Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swil
3 ViewController.swi
Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

Ba..ime

RealTimeSam...

Any iOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

1ain.storyboard (Base) 3 ViewController.swift % ParticipantC...ViewCell.xib

RealTime B ITime ) ¥ Partic...ell.xib ) [l Par it Collection View Cell ) [l View P

Placsholders
3 File's Owner
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BasicRealTime
BasicRealTime
Boilerplate
[ Assets.xcassets
B Info.plist
% Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
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PR Z2 (R 1T B 27

.
SRzE

JR[E ViewController , ZEA % RitRSEs , BABFIEiR &
override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)
// Prevent the screen from turning off during a

UIApplication.shared.isIdleTimerDisabled = true

override func viewDidDisappear(_ animated: Bool) {
super.viewDidDisappear(animated)
UIApplication.shared.isIdleTimerDisabled = false

ETR, ARSEERBHIMZZXNR :
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private func checkPermissions() {
checkOrGetPermission(for: .video) { [weak self] granted in
guard granted else {
print("Video permission denied")
return
}
self?.checkOrGetPermission(for: .audio) { [weak self] granted in
guard granted else {
print("Audio permission denied")
return
}

self?.setupLocalUser() // we will cover this later

private func checkOrGetPermission(for mediaType: AVMediaType, _ result: @escaping

(Bool) -> Void) {
func mainThreadResult(_ success: Bool) {
DispatchQueue.main.async {
result(success)

}
switch AVCaptureDevice.authorizationStatus(for: mediaType) {
case .authorized: mainThreadResult(true)
case .notDetermined:
AVCaptureDevice.requestAccess(for: mediaType) { granted in
mainThreadResult(granted)
}
case .denied, .restricted: mainThreadResult(false)
@unknown default: mainThreadResult(false)

}

NARFIRD
TEMACZESIBNAREXHERE collectionViewParticipants :

override func viewDidLoad() {
super.viewDidLoad()

// We render everything to exactly the frame, so don't allow scrolling.

collectionViewParticipants.isScrollEnabled = false

i0S

65



Amazon IVS Real-Time Streaming User Guide

collectionViewParticipants.register(UINib(nibName: "ParticipantCollectionViewCell",
bundle: .main), forCellWithReuseIdentifier: "ParticipantCollectionViewCell")

}

RNTRRENSEE , QBT —18 ) StageParticipant WEELH, XAUEE
1£ ViewController.swift X4 , th ] BABIE —NET X4,

import Foundation
import AmazonIVSBroadcast

struct StageParticipant {
let islocal: Bool
var participantId: String?
var publishState: IVSParticipantPublishState = .notPublished
var subscribeState: IVSParticipantSubscribeState = .notSubscribed
var streams: [IVSStageStream] = []

init(isLocal: Bool, participantId: String?) {

self.islocal = islocal
self.participantId = participantId

ATERERXESER  BISMINOBAERNFLBUM=REE ViewController A :

o

private var participants = [StageParticipant]()

HEEEAT N ZAMNBEIET 5538 UICollectionViewDataSource B X :

extension ViewController: UICollectionViewDataSource {

func collectionView(_ collectionView: UICollectionView, numberOfItemsInSection
section: Int) -> Int {
return participants.count

func collectionView(_ collectionView: UICollectionView, cellForItemAt indexPath:
IndexPath) -> UICollectionViewCell {
if let cell = collectionView.dequeueReusableCell(withReuseIdentifier:
"ParticipantCollectionViewCell", for: indexPath) as? ParticipantCollectionViewCell {
cell.set(participant: participants[indexPath.row])
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return cell
} else {
fatalError("Couldn't load custom cell type
'ParticipantCollectionViewCell'")

}

EEMAZAZHEREHCHTR , MAEX S EE

override func viewDidLoad() {
/* existing UICollectionView code */
participants.append(StageParticipant(isLocal: true, participantId: nil))

XESBENARFETRYERAREALSEENSEERTIK,

AFR#EEMAZACHREBEIEC , MUAETREXE 2T RLEREHER
B setupLocalUser() &, MM MERMNSIAFM A IVSLocalStageStream F K,

private var streams = [IVSLocalStageStream]()
private let deviceDiscovery = IVSDeviceDiscovery()

private func setuplLocalUser() {
// Gather our camera and microphone once permissions have been granted
let devices = deviceDiscovery.listlLocalDevices()
streams.removeAll()
if let camera = devices.compactMap({ $0 as? IVSCamera }).first {
streams.append(IVSLocalStageStream(device: camera))
// Use a front camera if available.
if let frontSource = camera.listAvailableInputSources().first(where:
{ $0.position == .front }) {
camera.setPreferredInputSource(frontSource)

}

if let mic = devices.compactMap({ $0 as? IVSMicrophone }).first {
streams.append(IVSLocalStageStream(device: mic))

}

participants[@].streams = streams

participantsChanged(index: @, changeType: .updated)
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FEXE , B SDK HERBHENMEZRKX , HFHEMNFEELRM streams WA , REF
F—1SEE (2 tENEA S E5E ) W streams A DB streams, &REEH index 0

M updated B9 changeType @M participantsChanged., WWEKR—NEBBEFHEK , BTHEH
BENEEH UICollectionView, B©EEBREGIXF :

private func participantsChanged(index: Int, changeType: ChangeType) {
switch changeType {
case .joined:
collectionViewParticipants?.insertItems(at: [IndexPath(item: index, section:

2)1)
case .updated:

// Instead of doing reloadItems, just grab the cell and update it ourselves. It
saves a create/destroy of a cell

// and more importantly fixes some UI flicker. We disable scrolling so the
index path per cell

// never changes.

if let cell = collectionViewParticipants?.cellForItem(at: IndexPath(item:
index, section: @)) as? ParticipantCollectionViewCell {

cell.set(participant: participants[index])

}

case .left:
collectionViewParticipants?.deleteltems(at: [IndexPath(item: index, section:
2)1)
}

FRFAAED cell.set ; HEAWNREXNMAIE , EXRER2RIFRESEEERETRATHNI
Bo

ChangeType 28] 8 FY 2 -

enum ChangeType {
case joined, updated, left

&R K EREEEREACERE. BIEAMEN bool #TRER , ENEAFPAABTENNESE
o
private var connectingOrConnected = false {

didSet {
buttonJoin.setTitle(connectingOrConnected ? "Leave" : "Join", for: .normal)
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buttonJoin.tintColor = connectingOrConnected ? .systemRed : .systemBlue

KHESES SDK

=ML TR RN ER B8, KBAERSE. RiTERRERARELBRDWER B m

rENEFREEE,
IVSStageStrategy

IVSStageStrategy SEHERMI A -

extension ViewController: IVSStageStrategy {
func stage(_ stage: IVSStage, streamsToPublishForParticipant participant:
IVSParticipantInfo) -> [IVSLocalStageStream] {
// Return the camera and microphone to be published.
// This is only called if ‘shouldPublishParticipant’™ returns true.
return streams

func stage(_ stage: IVSStage, shouldPublishParticipant participant:
IVSParticipantInfo) -> Bool {
// Our publish status is based directly on the UISwitch view
return switchPublish.isOn

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
// Subscribe to both audio and video for all publishing participants.
return .audioVideo

EMEe , RAREERAFRATHANENT 2R , MRERS , FROEZNUENR. &5 X
T RG], BAVFBLTREMS 5 E FER A8 F BN A5

IVSStageRenderer

ZRIHBVEE , RE IVSStageRenderer 3 2EZWAE , ERTREERtLAEZE L, HE
FEPN—MAFER , SODK BHSEEREFE NN ER participants B, EELERT , BA
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L2UFRP ARG EARA S EE  BABRIMNREBCERBXESSE | XFEMIIRUTUEMAZES 28
EIECHEYIIRE

extension ViewController: IVSStageRenderer {

func stage(_ stage: IVSStage, didChange connectionState: IVSStageConnectionState,
withError error: Error?) {
labelState.text = connectionState.text
connectingOrConnected = connectionState != .disconnected

func stage(_ stage: IVSStage, participantDidJoin participant: IVSParticipantInfo) {
if participant.islLocal {
// If this is the local participant joining the Stage, update the first
participant in our array because we
// manually added that participant when setting up our preview
participants[@].participantId = participant.participantId
participantsChanged(index: @, changeType: .updated)
} else {
// If they are not local, add them to the array as a newly joined
participant.
participants.append(StageParticipant(isLocal: false, participantId:
participant.participantId))
participantsChanged(index: (participants.count - 1), changeType: .joined)

func stage(_ stage: IVSStage, participantDidlLeave participant: IVSParticipantInfo)

if participant.islocal {
// If this is the local participant leaving the Stage, update the first
participant in our array because
// we want to keep the camera preview active
participants[@].participantId = nil
participantsChanged(index: @, changeType: .updated)
} else {
// If they are not local, find their index and remove them from the array.
if let index = participants.firstIndex(where: { $0.participantId ==
participant.participantId }) {
participants.remove(at: index)
participantsChanged(index: index, changeType: .left)
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}

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange
publishState: IVSParticipantPublishState) {
// Update the publishing state of this participant
mutatingParticipant(participant.participantId) { data in
data.publishState = publishState

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange
subscribeState: IVSParticipantSubscribeState) {
// Update the subscribe state of this participant
mutatingParticipant(participant.participantId) { data in
data.subscribeState = subscribeState

func stage(_ stage: IVSStage, participant: IVSParticipantInfo,

didChangeMutedStreams streams: [IVSStageStream]) {

// We don't want to take any action for the local participant because we track
those streams locally

if participant.islLocal { return }

// For remote participants, notify the UICollectionView that they have updated.
There is no need to modify

// the “streams’ property on the “StageParticipant’ because it is the same
"IVSStageStream”™ instance. Just

// query the “isMuted’ property again.

if let index = participants.firstIndex(where: { $0.participantId ==
participant.participantId }) {

participantsChanged(index: index, changeType: .updated)

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didAdd streams:

[IVSStageStream]) {

// We don't want to take any action for the local participant because we track
those streams locally

if participant.islLocal { return }

// For remote participants, add these new streams to that participant's streams
array.

mutatingParticipant(participant.participantId) { data in

data.streams.append(contentsOf: streams)
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}

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didRemove streams:
[IVSStageStream]) {
// We don't want to take any action for the local participant because we track
those streams locally
if participant.islLocal { return }
// For remote participants, remove these streams from that participant's
streams array.
mutatingParticipant(participant.participantId) { data in
let oldUrns = streams.map { $0.device.descriptor().urn }
data.streams.removeAll(where: { stream in
return oldUrns.contains(stream.device.descriptor().urn)

1)

// A helper function to find a participant by its ID, mutate that participant, and
then update the UICollectionView accordingly.
private func mutatingParticipant(_ participantId: String?, modifier: (inout
StageParticipant) -> Void) {
guard let index = participants.firstIndex(where: { $0.participantId ==
participantId }) else {
fatalError("Something is out of sync, investigate if this was a sample app
or SDK issue.")

}

var participant = participants[index]
modifier(&participant)

participants[index] = participant
participantsChanged(index: index, changeType: .updated)

LRBERT BREERSERNAFRENXE

extension IVSStageConnectionState {
var text: String {
switch self {
case .disconnected: return "Disconnected"
case .connecting: return "Connecting"
case .connected: return "Connected"
@unknown default: fatalError()
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e B E X UlCollectionViewLayout

REFTH’;&;E’J*’——?%—IE? 8%, BHRLESEELSBENRIVENER , ERTEL ML EZI S5
EmE, N THEEREN , FEDSERE UICollectionViewlLayout,

SIS — NI X4 ParticipantCollectionViewLayout.swift , BENZY

& UICollectionViewlLayout. WEFMFEAS —1HEN StageLayoutCalculator Ky
X, BINEBRBRENEE. KEWBINSEENITERRE , ARERLE

f UICollectionViewlLayoutAttributes &,

import Foundation
import UIKit

/**

Code modified from https://developer.apple.com/documentation/uikit/views_and_controls/
collection_views/layouts/customizing_collection_view_layouts?language=objc

*/

class ParticipantCollectionViewlLayout: UICollectionViewLayout {
private let layoutCalculator = StagelLayoutCalculator()

private var contentBounds = CGRect.zero
private var cachedAttributes = [UICollectionViewLayoutAttributes]()

override func prepare() {
super.prepare()

guard let collectionView = collectionView else { return }

cachedAttributes.removeAll()
contentBounds = CGRect(origin: .zero, size: collectionView.bounds.size)

layoutCalculator.calculateFrames(participantCount:
collectionView.numberOfItems(inSection: 0),
width: collectionView.bounds.size.width,
height: collectionView.bounds.size.height,
padding: 4)
.enumerated()
.forEach { (index, frame) in
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let attributes = UICollectionViewlLayoutAttributes(forCellWith:
IndexPath(item: index, section: 0))

attributes.frame = frame

cachedAttributes.append(attributes)

contentBounds = contentBounds.union(frame)

override var collectionViewContentSize: CGSize {
return contentBounds.size

override func shouldInvalidatelLayout(forBoundsChange newBounds: CGRect) -> Bool {
guard let collectionView = collectionView else { return false }
return !newBounds.size.equalTo(collectionView.bounds.size)

override func layoutAttributesForItem(at indexPath: IndexPath) ->
UICollectionViewlLayoutAttributes? {
return cachedAttributes[indexPath.item]

override func layoutAttributesForElements(in rect: CGRect) ->
[UICollectionViewLayoutAttributes]? {
var attributesArray = [UICollectionViewLayoutAttributes]()

// Find any cell that sits within the query rect.
guard let lastIndex = cachedAttributes.indices.last, let firstMatchIndex =
binSearch(rect, start: @0, end: lastIndex) else {
return attributesArray

// Starting from the match, loop up and down through the array until all the
attributes
// have been added within the query rect.
for attributes in cachedAttributes[..<firstMatchIndex].reversed() {
guard attributes.frame.maxY >= rect.minY else { break }
attributesArray.append(attributes)

for attributes in cachedAttributes[firstMatchIndex...] {
guard attributes.frame.minY <= rect.maxY else { break }
attributesArray.append(attributes)
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return attributesArray

// Perform a binary search on the cached attributes array.
func binSearch(_ rect: CGRect, start: Int, end: Int) -> Int? {
if end < start { return nil }

let mid = (start + end) / 2
let attr = cachedAttributes[mid]

if attr.frame.intersects(rect) {
return mid
} else {
if attr.frame.maxY < rect.minY {
return binSearch(rect, start: (mid + 1), end: end)
} else {
return binSearch(rect, start: start, end: (mid - 1))

BEEEMR StageLayoutCalculator.swift £, EREERBETRNIT/IAEFNSEER
BUHESISEENER. BTHNSEEHEMTHEE , E8TINRESETHEE. BXUMABEZIT
AHHEBE , BSH layouts TE EHHREER,

import Foundation
import UIKit

class StagelayoutCalculator {

/// This 2D array contains the description of how the grid of participants should
be rendered

/// The index of the 1lst dimension is the number of participants needed to active
that configuration

/// Meaning if there is 1 participant, index @ will be used. If there are 5
participants, index 4 will be used.

///

/// The 2nd dimension is a description of the layout. The length of the array is
the number of rows that

/// will exist, and then each number within that array is the number of columns in
each row.
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/17

/// See the code comments next to each index for concrete examples.
///
/// This can be customized to fit any layout configuration needed.
private let layouts: [[Int]] = [
// 1 participant
L 11, // 1 row, full width
// 2 participants
L1, 11, // 2 rows, all columns are full width
// 3 participants
L1, 21, // 2 rows, first row's column is full width then 2nd row's columns
are 1/2 width
// 4 participants
L 2, 21, // 2 rows, all columns are 1/2 width
// 5 participants
L1, 2, 21, // 3 rows, first row's column is full width, 2nd and 3rd row's
columns are 1/2 width
// 6 participants
L 2, 2, 21, // 3 rows, all column are 1/2 width
// 7 participants
[ 2, 2, 31, // 3 rows, 1st and 2nd row's columns are 1/2 width, 3rd row's
columns are 1/3rd width
// 8 participants
[ 2, 3, 31,
// 9 participants
[ 3, 3, 31,
// 10 participants
[ 2, 3, 2, 31,
// 11 participants
[ 2, 3, 3, 31,
// 12 participants
[ 3, 3, 3, 31,

// Given a frame (this could be for a UICollectionView, or a Broadcast Mixer's
canvas), calculate the frames for each
// participant, with optional padding.
func calculateFrames(participantCount: Int, width: CGFloat, height: CGFloat,
padding: CGFloat) -> [CGRect] {
if participantCount > layouts.count {
fatalError("Only \(layouts.count) participants are supported at this time")
}
if participantCount == 0 {
return []
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}
var currentIndex = 0@
var lastFrame: CGRect = .zero

// If the height is less than the width, the rows and columns will be flipped.
// Meaning for 6 participants, there will be 2 rows of 3 columns each.
let isVertical = height > width

let halfPadding = padding / 2.0
let layout = layouts[participantCount - 1] // 1 participant is in index @, so
let rowHeight = (isVertical ? height : width) / CGFloat(layout.count)

var frames = [CGRect]()
for row in @ ..< layout.count {
// layout[row] is the number of columns in a layout
let itemWidth = (isVertical ? width : height) / CGFloat(layout[row])
let segmentFrame = CGRect(x: (isVertical ? @ : lastFrame.maxX) +
halfPadding,
y: (isVertical ? lastFrame.maxY : Q) +

halfPadding,

width: (isVertical ? itemWidth : rowHeight) -
padding,

height: (isVertical ? rowHeight : itemWidth) -
padding)

for column in @ ..< layout[row] {
var frame = segmentFrame
if isVertical {
frame.origin.x = (itemWidth * CGFloat(column)) + halfPadding
} else {
frame.origin.y = (itemWidth * CGFloat(column)) + halfPadding

}

frames.append(frame)
currentIndex += 1

lastFrame = segmentFrame

lastFrame.origin.x += halfPadding

lastFrame.origin.y += halfPadding
}

return frames
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JR[E Main.storyboard , B8R UICollectionView B BRIZE N NINISIRHIE

v [0 BasicRealTime
v BasicRealTime
Boilerplate
Assets.xcassets
E5 Info.plist
% Main.storyboard
3\ ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3\ StageParticipant.swift
3k ViewController.swift
Products
BasicRealTime.app
Pods
%o Pods-BasicRealTime.debug.xcconfig
@ Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicReal Time.framework
Pods

HE U BE

1 » RealTimeSam...

@ Ba.ime )

X Main.storyboard (Base)

BasicRealTime Ba..e ) X M.rd ) X M..e)
v i View Controller Scene
@ View Controller
W View
Safe Area
~ [@ Collection View Participants
& Participant Collection V.
B Controls Container
Constraints
@ First Responder
B Exit

® Storyboard Entry Point

3 ViewController.swift

i Vi..ne ) @ vVi..ler ) [l view ) @ Collection View Participants

Any iOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

3 StageLayou...culator.s Y

Itemns

Layout
Class

Module

Prefetch
Drag and Drop
State: Disconnected

Scroll View

Indicators

Scrolling

Bounce

Zoom

Content Touch

Keyboard

View
Content Mode
Semantic
Tag

Interaction

Alpha
+ Background

Tint

Drawing

Collection View

Custom

ParticipantCollectionViewLayout ©

¥ Inherit Module From Target

¥ Prefetching Enabled
Spring Loaded

Default Style
¥ Show Horizontal Indicator
¥ Show Vertical Indicator
¥ Scrolling Enabled
Paging Enabled
Direction Lock Enabled
¥ Bounce On Scroll
¥ Bounce On Zoom
Bounce Horizontally
Bounce Vertically
18
Min
¥ Delay Touch Down
¥ Can Cancel On Scroll

Do not dismiss

Scale To Fill
Unspecified

W User Interaction Enabled
@ Multiple Touch
1
. Default (System Background... ¢
Default

¥ Opaque

Hidden
¥ Clears Graphics Context
@ Clips to Bounds
¥ Autoresize Subviews

Bl ERFR B RE , EFE 2L IBActions,

BRAEMARE. ©#ERHE connectingOrConnected WEMEFREME, SiEEN , ERaBEFH
24, MRMFEE SN UlTextField HIREUIA |, HEAL IVSStage AR E —/NET
XA, RJG , B ViewController 4# strategy. errorDelegate Hl IVSStage HIEHES |
BRERTMAES,

@IBAction private func joinTapped(_ sender: UIButton) {
if connectingOrConnected {
// If we're already connected to a Stage, leave it.
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stage?.leave()
} else {
guard let token = textFieldToken.text else {
print("No token")
return
}
// Hide the keyboard after tapping Join
textFieldToken.resignFirstResponder()
do {
// Destroy the old Stage first before creating a new one.
self.stage = nil
let stage = try IVSStage(token: token, strategy: self)
stage.errorDelegate = self
stage.addRenderer(self)
try stage.join()
self.stage = stage
} catch {
print("Failed to join stage - \(error)")

FEEENS DM UIBRERRAITX .

@IBAction private func publishToggled(_ sender: UISwitch) {
// Because the strategy returns the value of ‘switchPublish.isOn’, just call
‘refreshStrategy .
stage?.refreshStrategy()

[

i
%

5%

&5, EENM SDK WEIWHIBERT2RBIZBNSEERETK L, BI2ELTRK

T UICollectionView Z% , FTLARFEETE ParticipantCollectionViewCell.swift #3E
I set APl

BT empty B¥ , RIEBRLHITERE

func set(participant: StageParticipant) {
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B, ABHSRE. 5% ID. RAERSMITERS. XN FXLE , EFEEERH UlLabels :

labelParticipantId.text = participant.islLocal ? "You (\(participant.participantId ??
"Disconnected"))" : participant.participantId

labelPublishState.text = participant.publishState.text

labelSubscribeState.text = participant.subscribeState.text

RBMITERENXAEERBE LY R

extension IVSParticipantPublishState {
var text: String {

switch self {
case .notPublished: return "Not Published"
case .attemptingPublish: return "Attempting to Publish"
case .published: return "Published"
@unknown default: fatalError()
}

extension IVSParticipantSubscribeState {
var text: String {

switch self {
case .notSubscribed: return "Not Subscribed"
case .attemptingSubscribe: return "Attempting to Subscribe"
case .subscribed: return "Subscribed"
@unknown default: fatalError()
}

BETXR, EfMSMATMABIRS. EHABRTRES , EERIKE streams B4
fy IVSImageDevice M IVSAudioDevice., Efi{LitEE , EERAEREEENER,

// This belongs outside ‘“set(participant:)’
private var registeredStreams: Set<IVSStageStream> = []
private var imageDevice: IVSImageDevice? {
return registeredStreams.lazy.compactMap { $0.device as? IVSImageDevice }.first

}

private var audioDevice: IVSAudioDevice? {
return registeredStreams.lazy.compactMap { $0.device as? IVSAudioDevice }.first
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// This belongs inside “set(participant:)’
let existingAudioStream = registeredStreams.first { $0.device is IVSAudioDevice }
let existingImageStream = registeredStreams.first { $0.device is IVSImageDevice }

registeredStreams = Set(participant.streams)

let newAudioStream = participant.streams.first { $0.device is IVSAudioDevice }
let newImageStream = participant.streams.first { $0.device is IVSImageDevice }

// “isMuted != false’ covers the stream not existing, as well as being muted.
labelVideoMuted.text = "Video Muted: \(newImageStream?.isMuted != false)"
labelAudioMuted.text = "Audio Muted: \(newAudioStream?.isMuted != false)"

&ja , 8% imageDevice WM H E R audioDevice WEMLIHEIE !

if existingImageStream !== newImageStream {
// The image stream has changed
updatePreview() // We’ll cover this next

if existingAudioStream !== newAudioStream {
(existingAudioStream?.device as? IVSAudioDevice)?.setStatsCallback(nil)
audioDevice?.setStatsCallback( { [weak self] stats in
self?.labelAudioVolume.text = String(format: "Audio Level: %.0f dB", stats.rms)
)
// When the audio stream changes, it will take some time to receive new stats.
Reset the value temporarily.
self.labelAudioVolume.text = "Audio Level: -100 dB"

EQEMNRE—MNEERE updatePreview() , BENSSENTR R NBI MR+

private func updatePreview() {
// Remove any old previews from the preview container
viewPreviewContainer.subviews.forEach { $0.removeFromSuperview() }
if let imageDevice = self.imageDevice {
if let preview = try? imageDevice.previewView(with: .fit) {
viewPreviewContainer.addSubviewMatchFrame(preview)
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LERS]RE ULView EER T HRBEFEERILBRAFABREEES TIRE

extension UIView {
func addSubviewMatchFrame(_ view: UIView) {

view.translatesAutoresizingMaskIntoConstraints = false

self.addSubview(view)

NSLayoutConstraint.activate([
view.topAnchor.constraint(equalTo: self.topAnchor, constant: @),
view.bottomAnchor.constraint(equalTo: self.bottomAnchor, constant: 0),
view.leadingAnchor.constraint(equalTo: self.leadingAnchor, constant: 0),
view.trailingAnchor.constraint(equalTo: self.trailingAnchor, constant: 0),

1D
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52 Amazon IVS Real-Time Streaming
AR AT S T A T UAH IVS SR EHE R IR R MO TR A9 R4S B
HARBEERLE?

HE-IMSEEMAZAR , ZFa2ETHE , KRR I1SE5EFLAGIEAN/LoHE , BE2ES
R, BAEXFREANSEESRERSE , BHRAAEENEARKNES.

EREFAQENSEE
2B e

1. TFF Amazon IVS 4|4,

( R AEE AWS Management Console 5[d Amazon IVS ##1&, )
2. ESEMERYD , ERES., (NRSMERCSHE  BELEENETEFUGHEITH, )
3 ERFLAUMREZZEAN AR TE.
4. MTRFNE , EBEINFEQEND , AGER N ERLEUEEZE SN FAFEERE,

5. EEERQEFRNSEE , BRATRY , BERERSEEWY , AREE—INSE5Z5UEFTZSESE
KFEMEETRE , 23F Amazon CloudWatch 8RB XK.

EESE5ENEH

SFEFTNSEERSEZETA (HIUMAZEESREZRAFREANETEIR ) N, 28EEH, HE
AR RBLSBEAESEH ; N, ERENEHERNCHEIZERTENEHRE. BLEBEF K
NARFFRIX LR | BEA IVS T #% SDK,

2 & 15 BH

1. BB EENUHBASMISESEFRERTE,

2. TR , BEEFREHTES . B NERSEEEHNERIIK. BESHEEF Amazon
EventBridge 5 Amazon IVS BE & , THANSEERHTNEHNFEAEE.
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CLI

L

£ AWS CLI TR A2 EEHR—MNELEN , FEXEUEN L THHAEE CLI, BXEHARE

/%\

. {52 AWS Command Line Interface A8/,

1. SIHFTEEALEUERENEA LT

aws ivs-realtime list-stage-sessions --stage-arn <arn>

2. IEENEE2ENIESEEUNERENSESE !

aws ivs-realtime list-participants --stage-arn <arn> -session-id <sessionId>

3. IHEANEEXENSEENEEH !

aws ivs-realtime list-participant-events --stage-arn <arn> --session-id <sessionId>
--participant-id <participantId>

AR list-participant-events & F R REINE R :

{
"events": [

{
"eventTime": "2023-04-04T22:48:41+00:00",
"name": "JOINED",
"participantId": "AdRezBl021t0"

I

{
"eventTime": "2023-04-04T22:48:41+00:00",
"name": "SUBSCRIBE_STARTED",
"participantId": "AdRezB1021tQ",
"remoteParticipantId": "Ou5b5n5XLMdC"

I

{
"eventTime": "2023-04-04T22:49:45+00:00",
"name": "SUBSCRIBE_STOPPED",
"participantId": "AdRezB1021tQ",
"remoteParticipantId": "Ou5b5n5XLMdC"

I

{
"eventTime": "2023-04-04T22:49:45+00:00",
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"name": "LEFT",
"participantId": "AdRezBl021tQ"

i 18l CloudWatch $E#¥x

E{F CloudWatch 85T , AAEALLT IVS I #% SDK i : Web 1.5.0 R E = ik4<. Android
1.12.0 RESHRA, i0S 1.12.0 RE SR,

CloudWatch 324l & 54 B8

1. 158 https://console.aws.amazon.com/cloudwatch/ $TFF CloudWatch $2&| &
2. EMSHMESR | BIF Metrics (B4 ) THREE |, RBIEFE All metrics ( FIEIEHR ) -

3. ENMET L , FAEMNARFICH THRE | RSN T XE , MCIEBENXE. BXXE
MFEMEE , BEHLKBRAR , XEEH, AXXFRENIIR , F2RL DB —KS
Z i Amazon IVS TTH,

4. ER LB FHESP , 1% IVSRealTime a5 8& Z/H,
5 BIITHUT®REZ—
a. EERED  WMARRID (R ARN arn:::ivs:stage/<resource id> W—&% ).

R I51%$E IVSRealTime > Stage $E#x.

b. IR IVSRealTime £/~ 7 Amazon B ZEH TH—NALERS |, B ZERS. MREFEH
Amazon IVS SERTE & Th 8E H [ HEFR &£ 1% 45 Amazon CloudWatch , IPYF£5IH IVS, ( W18
IVSRealTime K5I , M AEEEEM Amazon IVS fE#r. )

ARERBPEEEREESA ; THLEEFETEM CloudWatch ¥EFr H%IH,
6. EBRERNMEIEKRNIEIR, TH4ENE THEMN CloudWatch iE¥r H5IH,

ZEALMNRLENFAEERRNES ERLFEN CloudWatch Bk |, A EREE View in
CloudWatch ( 7£ CloudWatch & F ) &4,

CLI %A

B o LUER Amazon CLI i5[E$84R. XEEHAEITEN L THHEE CLI, BXEFEAER , ESH
Amazon i SITRERAF M.

58 CloudWatch 545 85
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ARG , A Amazon CLI 58 Amazon IVS SSEHE B ThEEISHR

« ERTRRAT , BT

aws cloudwatch list-metrics --namespace AWS/IVSRealTime

BEXREZEE , 12 Amazon CloudWatch FAF 8RB A Amazon CloudWatch %5,

CloudWatch #§#% : IVS SERTE#RETh&E

Amazon IVS £ Amazon/IVSRealTime %5 % Z8 [8 P24t 7 LU T 545

ZEf# CloudWatch fe#r A A , JEM Web /™ #& SDK 1.5.2 RE R R,
ZHEETRNERENT

- Stage £ER—MN&RE ID (ARN arn:::stage/<resource id> H—&% ).

« Participant #E 2 — participantID,

« XfF“video"® MediaType , SimulcastLayer F*hi", “mid”, “low”"=“no-rid” , ¥ F“audio”#y
MediaType , A “disabled”, Z{E AT R ZE,

* MediaType £ERN IR EFM ( ZHH ).

E¥R HE HiR
DownloadP Stage BIMERRRATEITFEAFPMIVS RSB THHNNESE
acketLoss a8

Bfy:BOk

BREUTHIE : F9E, &KXE &FME- (D3N ) &
B E RV BT (B] (B FR O ER R ST B, RS & D

DownloadP Stage,Par WNFRNtEERXMENITEAR , RSE5ERE
acketLoss ticipant DownloadPacketLoss o #H#ARFRITEALM IVS IR

SR FTENNEEES L. NESEERNURRTE
B, FEREFER,

By Bok
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1R

DroppedFr
ames

DroppedFr
ames

PublishBi
trate

PublishBi
trate

“%E

Stage

Stage, Par
ticipant

Stage

Stage,
Participa
nt,
Simulcast
Layer,
MediaType

DU
BREGIUTHE : F9E. &KRKE &FME- (D3N ) &
BLE RV BT (B A FR P B MR F I8, SRR &P

BIMEARRATEITHAFWNEME 2L,
By Bole

BREGIUTHE  F9E. &KRKE &FME- (D3N ) &
BLE RV (B A FR A E MR P8, SRS

NTFRENEREEAMENITRAARF , BSE5EME
DroppedFrames . BARRKIIASEEEZEEPHMEXR
MEZRENNES . NES5ERNEIRMEN ,
FeRHBER,

BB

BERGIUTHE . 96, FKE. &/ ME- (258 ) &
BB RIEREAEMANEEH., FABSEZ K.

RHHBEARRREE RS E KA F BN B ER
(FTEBRBEENEMN ).

BAL ;e

BREIUTHE  F9E. &KRKE &ME- (D3N ) &
BLERATEE A LSRR, RABTHDH.

PublishBitrate #%ZE5#&. BKEEMEMXELRTF %,
BX¥EZ ID /3% SDK 1R E., ZABKIER |, tbZE ID Fig
BENCEA", FEAEREHIMEZM,

B SR

BREGITHEE  F9E,. &RKE BME- (D3N ) &
BeERY A E) Al fR O LL S RV PR, SRABIR DK

CloudWatch ¥#5 : IVS et EEIhAE
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1R

PublishFr
amerate

Publishers

PublishRe
solution

Subscribe
Bitrate

Subscribe
Bitrate

“%E

Stage,

Participant

Stage

Stage,
Participa
nt,
Simulcast
Layer,
MediaType

Stage

Stage, Par
ticipant,
MediaType

fHih

&

MATE R EZRAFMATIRER, WERERTER
RTMP X & 5%,

By B/

BREGIUTHE . F9E. &FRKE &FME- (D3N ) &
BLE RV B A FR A MR A IR, SRABE&EDH

RHEBFENSEE AL,
B it

BREITHIE : F9E,. &FXE, &NME

A S HEPRRNENGER, i, ¥FKRDA
1920x1080 KY4&E[E Wi , PublishResolution 3 1080, *IF
K/NR 720x1280 B2 @M |, PublishResolution 3 720,

LR
BREITHIE : F9E. &FXE, &ME

R HOFEAARE ELT A P E ARSI A F SR A
BIRR,

By LW

BREGIUTHEE : F9E,. &RKE &ME- (D3N ) &
B S BY B [ () fra PO LL AR RV PR, |RABER D HG

NTFRNtERRMENITEAR , RS5EFE
SubscribeBitrate . HAKRREEITFAFNERS
E MediaType HIHHEFR, NHITHSEEATRNITI LK
HEER,

B SR

BREGIUTHEE  F9E,. &RKE BME- (D3N ) #
Be B RY )[R fe O LA RV P R, |RABIRDH.

CloudWatch ¥#5 : IVS et EEIhAE
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1R YE

Subscribers Stage

DU

TRZEENSEEAR. FIE  EHRHBENTHENS
BEEXWAANRBENMITEAS

B it
BRGUTHIE . F9E. FKE. &HME

CloudWatch ¥#5 : IVS et EEIhAE
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IVS "% SDK | SEEfIE#&Thae

Amazon Interactive Video Services ( IVS ) SEBTFRI & 3 SDK &EA T A Amazon IVS #E R A
BFENTEAR, KFAXTEGEERA Amazon IVS 83 | FHIF35I Amazon IVS #9334 oo F3T
Ihee, ERAN BRAAXIES , CEERAREMBEAINNARRFURAFERIAENAREFMEIR
FHMEBERE,

FER , I8 SDK BT REMEBWAM ; ERMRY , EXNENMMAREAEEH SDK. THEEAEM
MIR SDK.

BRI ARFETLFIA Amazon IVS "B AT EQWN ETEINRE -

- BRENARAEGE - T BRAAIEGXEEREN RN EE. MWBYIERMSTHLLSIE 720p #5 3
LR ITHRD,

- BB RPE - EEFVEFERBIN , Ml NERELERN BIRBDELET
{to Amazon IVS " #BEHA AT ESL B ABUMLEEFR | LUENTFIIT LML R4,

- XEFAENED - TREVAFNARFERRE  BEBE RATNERE EH EWAMR. I #% SDK
XBHOMERBERARD. HRAFMNEENSAEXKREZN , EXEIEERST,

- TERAERH - A TLS XAFMS BT NE , it TURFERNZ 2,
« SEBEFHIRE - Amazon IVS "B R TEEXFHFHMAEA. USB MESF SCO MEXRX,

FAER
AHF A
¥&a B FFMRA
Android 9.0 MESMA - HER , EF WL 5.0 iRAFHITHE , BFREERKIR
RARHIhEE
iOS 14 ME SR A

VS ZEDXHFF 4 MNEE IOS A 6 NEE Android A, EAHBIRANZFATRELSE HIXERE
[RE. IREBHMATERZXE , RELRH 3 MAET SDK R B HABAES,
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SHE 53

X T XENEE MR

Chrome Windows, m ANEEMRA ( HEIRAFEFRA )
acOS

Firefox Windows, m ANEEMRA ( HEIRAFRIHIRA )
acOS

B % ( Windows 8.1 AN EERAE ( HETARAMRFTRA )
MEFRA )

& Edge Legacy
Safari macOS AN EERRA ( HETARAMRFTARA )

BRI HKES (i0S # Android )

X TEWTEE Z XM RA

Chrome iOS. Android AN EERA ( HETARAMRFTRA )

Firefox Android FANEEMRA ( HERAFRFHRA )

Safari iOS AN EERAE ( YETARAMZFARA )
2 &N PR &l &4

- EFrEBSREZF L, BTUHNENRRRE , RNEBWAERRABATANNRESZSEE, W
REFBEZSEE  FREMREMRBNITH.

- HTMEZRNMTRRENGR , BRINBUTESHEAHFE &S Android B3I M4 LHYSE,
WMRFE/HEEE , EHEK VS KEiE Android J~# SDK,
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Webviews

Web J"#% SDK F X #F Webviews = Weblike ¥ E ( BBil, BHAEE ). BXBIZMR , ESHEH
F Android #1 iOS 8 Real-Time Streaming Broadcast SDK Guide,

e auD

IFRARIEGFZRRRZFNRBANREZN , SFRFAENREINZRRUR BT E
JF. USB S EEAEENREANMZ RN,

> HF

J"#% SDK A Mdtet. HS M Amazon IVS X THRAARANEBERE, MREE , BHEK
REFEI2EREN BT RTEEME , EEXREHRT ERRIE,

AR AN 422 %1

Amazon IVS " #FF & T E@FERE WAL,

FRieH | RiR

« BRHIHRAZ 4.1.3,
« EREERANHRIRENRN 3.2.4,
© BRAE 1.x RFTRAR 1.5.6,

BRFTIR BV BMRA BN INE G RBFINEE, EARGIP , AR 4.2.0 EARIIRTIHEE,
BRI TRAERMEERE. RBHREE. EXE , RAX 414 EFMREREREE.

BERE. ERHREELELFXTE ; FEATILMRASRN :

o« BRFARAATRA . EAPIFRIRA 4.1.4,
« FERURERRAEANTRRA . EAHIFRIRA 3.2.5
o BRATARA 1 RABIT BRA, EARHIPRIRAE 1.5.7,

FEHIRIEEH Amazon IVS FmEBARE X, HERFIREXBRLEFNESENHMIEES
£,
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AR ELEOAFH , RANRAEEERSRIEMERT (H0, N413F414), XELE,
—APMHEMTHESARFREERNBO RS , R RARATEM 4.1.3 #80F 4.1.6,

IVS J"#& SDK : Web 1§/ | LRt E#EThAE

VS {REER SRR AL 5 Web | 3% SDK A A ARRMETHE Web EHERBEAXRMNAKRNTE, It
SDK SZEAF A Amazon IVS ¥ Web MARFHHF LA R,

Web "% SDK it S5 & 8B KA MW M, SDK ZFFLTRE

- MAZEA

- AFAPHNEMSEERTREE

- FATHMSEETHEK

- EENERRHIEES RN F 50

« RN FEEN WebRTC £1HER

- FREREDRE IVS BRIEERNEH Web /'~ #& SDK

Web /= #& SDK BYS#HTARAS : 1.17.0 ( KA )

SE XY . % Amazon IVS Web /™3 SDK FHEZEFH ZWEL , S M https://aws.github.io/
amazon-ivs-web-broadcast/docs/sdk-reference. EHERIER R HTMAE SDK,

RBIRHES « BUT R AT AFS BY SRR TT 4R 62 A SDK

« HTML # JavaScript

* React

FEEXR : BRXEFNFAEIIEK , BHZH Amazon IVS I # SDK

IVS Web J~#& SDK A7 | SR EFEZhAE
ARAHGE| SH5ER IVS KaTESE Web /3§ SDK AITFTS RE S K.
FA

KETHEERSRBERY T AR SR ZE P,
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158 F ) AR PR

FERMEBENMASA |, FJESLBEXNR IVSBroadcastClient EHREIA T RAIFE XA FEFIHEE

const { Stage, SubscribeType } = IVSBroadcastClient;

5/ npm
A UNEFEERD S AR, BeEFER .

import { Stage, SubscribeType, LocalStageStream } from 'amazon-ivs-web-broadcast'

RS BRImE R X

Web |~ #& SDK B FXELEERSSHRH L TXFME , R eEMERN 25| AEERSITA RN R
BET, EfRIRE | BB MEE , W0 Web Broadcast Demo using Next and React HFf/Ro

HRNR

BN ARFLTERNRS BB RAFNREANRZR , HFELTER HTTPS RiEER. (XF
= Amazon IVS FEH ; FEHRBEAMNZ XN EMMEHREZERNR, )

BUF RBIERERE R T 2045 SR AZRENF S M50 & AU AR

async function handlePermissions() {
let permissions = {
audio: false,
video: false,
I
try {
const stream = await navigator.mediaDevices.getUserMedia({ video: true, audio:
true });
for (const track of stream.getTracks()) {
track.stop();
}
permissions = { video: true, audio: true };
} catch (err) {
permissions = { video: false, audio: false };
console.error(err.message);
}
// If we still don't have permissions after requesting them display the error
message
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if (!permissions.video) {

console.error('Failed to get video permissions.');
} else if (!permissions.audio) {

console.error('Failed to get audio permissions.');

}

BEXEZER , 1521 Permissions API #1 MediaDevices.getUserMedia()o

B AT ARYIR &

EEFML G R AMHIR |, BE WX K EFH MediaDevices.enumerateDevices() 157% :

const devices = await navigator.mediaDevices.enumerateDevices();
window.videoDevices = devices.filter((d) => d.kind === 'videoinput');
window.audioDevices = devices.filter((d) => d.kind === 'audioinput');

MIZ & HF K E MediaStream

KT ARZIIRG , EATUNESHRENREPRREMTR. Flw, BTUERA getUserMedia()
T BB PR REATR

MR EABIEEMNBMEZHREMRR , JUEEERHA audio = video T HEIRE
deviceld, H¥E , BALLEKE deviceld , iEAP MR BB RPIEFRMIINESR.

R T LAER width M height REIREEBENBELDPE, (FELLARBERXLERFINE
ZfER. ) SDK2EHINAGENGEA B HRENNNEENSERS ; ER , RFACHENA
LR, LARRFERMNE SDK FRAESEF 2R,

N FENBEENEE , FRARSEAS HREHIN 720p, EAME , getUserMedia H
getDisplayMedia N EMS ERFIEMFEASET 921600 ( 1280720 ) .

const videoConfiguration = {
maxWidth: 1280,
maxHeight: 720,
maxFramerate: 30,

}

window.cameraStream = await navigator.mediaDevices.getUserMedia({
video: {
deviceId: window.videoDevices[@].deviceld,
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width: {
ideal: videoConfiguration.maxWidth,
1,
height: {
ideal:videoConfiguration.maxHeight,
1,

},

1)

window.microphoneStream = await navigator.mediaDevices.getUserMedia({
audio: { deviceId: window.audioDevices[@].deviceld },

1)

A IVS Web J"# SDK XA MiT 5 | =8 EREThEE

AR 5| SETTRER IVS SRETERE Web I #% SDK X MITAEAFS RS R,

PN

A

EMZOBUS R T SR hEE ER - S RENMEN. RITBREREKAREREDHWEER™ mAr
ENEFIRZEE.

5 4e)

Stage REEHNARFM SDK ¢ AIREMEER. WRRTES , ATMANRHEZS. QIZMM
AZAFEEFERLBEMNASHTEFZRS (RTFH token ) o MMAMBHEZEAREE

const stage = new Stage(token, strategy)

try {
await stage.join();
} catch (error) {
// handle join exception

}

stage.leave();

L

StageStrategy HORNEVNARFRME T —MEE , AIANMENESRASELIES SDK. F
EXH=WMEHK : shouldSubscribeToParticipant. shouldPublishParticipant #l
stageStreamsToPublish, TEF#Ti¥iR,
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EFEACENLNRRE , BRZREEES Stage WERK. UATERNABFNZERS , ZNARF
ERARERSEENNERBARFIZFEHFITRAMBESESE, UATHIHAUR T BN LERBEEY
Y AR

const devices = await navigator.mediaDevices.getUserMedia({
audio: true,
video: {
width: { max: 1280 },
height: { max: 720 },

});
const myAudioTrack = new LocalStageStream(devices.getAudioTracks()[Q]);
const myVideoTrack = new LocalStageStream(devices.getVideoTracks()[0]);

// Define the stage strategy, implementing required functions
const strategy = {

audioTrack: myAudioTrack,

videoTrack: myVideoTrack,

// optional

updateTracks(newAudioTrack, newVideoTrack) {
this.audioTrack newAudioTrack;
this.videoTrack newVideoTrack;

iy

// required
stageStreamsToPublish() {
return [this.audioTrack, this.videoTrack];

}I

// required
shouldPublishParticipant(participant) {
return true;

I
// required

shouldSubscribeToParticipant(participant) {
return SubscribeType.AUDIO_VIDEO;

};

// Initialize the stage and start publishing
const stage = new Stage(token, strategy);
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await stage.join();

// To update later (e.g. in an onClick event handler)
strategy.updateTracks(myNewAudioTrack, myNewVideoTrack);
stage.refreshStrategy();

TRZ25%
shouldSubscribeToParticipant(participant: StageParticipantInfo): SubscribeType

HZRZE5EMAZS , SODK 2R ENNARFERNZSEEWMEIT RS, EBIH

NONE, AUDIO_ONLY 1 AUDIO_VIDEO, NiZEHHBUREER , ENNARFEZFHOLAMRES, HEl
TTFPRASRE S ERRA., WRIRE AUDIO_VIDEO , Nl SDK 2%z 5E XA EHITH , A&
BENMNEREPBEI AR SHRENENNARER,

BAUR R3E e R
const strategy = {

shouldSubscribeToParticipant: (participant) => {
return SubscribeType.AUDIO_VIDEO;
}

// ... other strategy functions

TEXGIINE  ERTHAFEMESEEMRBTINANENEARERF ; flm , WMPRNARE
FFo

WA LHITESRAERE, Flan , BRIZRMAREFEFEA CreateParticipantToken 82 5 et 2 {4
—MN role B, REFEBRFH[RENEY , ZNAEFAMFEA StageParticipantInfo £#Y
attributes BMBEEFEMITHSEE

const strategy = {

shouldSubscribeToParticipant(participant) {
switch (participant.attributes.role) {
case 'moderator':
return SubscribeType.NONE;
case 'guest':
return SubscribeType.AUDIO_VIDEO;
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default:
return SubscribeType.NONE;
}
}
// . . . other strategies properties

LRERTOEES  HZEAT , KEATUEAMBERE , MASEKREEARTR., EHNEARE
FrILMERA AL EE | LEEARTIRL , BXYREFTL,

THASE5ENEE

subscribeConfiguration(participant: StageParticipantInfo): SubscribeConfiguration

MREFEITRZERSEE (BFZRTRASE5E ) , I SDK2WEENBNARFEXZSEENEENL
TTRERE, LEERWEN , AFENNARFESNTRAFRTANELESH, EXUEENETNE
B, 52 SDK & XY SubscribeConfiguration.

UFREHRH
const strategy = {

subscribeConfiguration: (participant) => {
return {
jitterBuffer: {
minDelay: JitterBufferMinDelay.MEDIUM
}

// ... other strategy functions

SRIMHAEEIT RS EENR B X H/NEREH MR MEDIUM,

5 shouldSubscribeToParticipant —# , IR EFRHEH, 4EM ParticipantInfo
ARATEEREMEESEENITARE.

BUERARIATN, REFEEARETHNEEAELEE,
- &id

shouldPublishParticipant(participant: StageParticipantInfo): boolean
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EEIELS  SOK 2EWFINARFUEERESEERBNZRT. RNERRERHENTE
HITR AN S 5EFRAIRE,

BT RR e RA

const strategy = {

shouldPublishParticipant: (participant) => {
return true;

}

// . . . other strategies properties

}

EATAFPRERBNENMBRNARERF. A UGS HMNMmESRNEBUERE |, WEMBRIRRE
FEER/TR, (MEMNEAUERRB/EERST , BEXEREZ. NTELEFEERXTAMNERT
R, BE/ACEHETETE. )

EEERBHR
stageStreamsToPublish(): LocalStageStream[];

XURER TEX M EN & MBS MMM, FEEIFE Publish a Media Stream XS Hb##1TE
EL RN

SRR BE

LSRG RINSH - AT AR B M E R BUREINE, fl , MR ENRNARFF
ERAAPRATHRAZAHAELRM , WA LM shouldPublishParticipant ( EETF
hasUserTappedPublishButton ) RE—/ME 8, HZTEREKAAFNREMKETA , B
F stage.refreshStrategy() £X{E5 % SDK , &R SDK NiZEWRBKIIRIGEHE , RNA
EERNAS. MR SDK £ shouldPublishParticipant EEEH , WE&BIAHFHE. MR
SDK &HFAERFBIRENES Z2MEE , I refreshStrategy AT XEREA,

IR shouldSubscribeToParticipant HYIR[E{EM AUDIO_VIDEO ¥ k3 AUDIO_ONLY , Mz
ZBIFEEWRR , SHERFAEREEDEERNSESEN IR,

BE  SAERAZEBRFERMNANGNYIREZANEZER , MEVNNARFLTEEOERER
ZERBITENFIERS, Bt , TLUNAA stage.refreshStrategy() I —HRAELEITER
BE, RARERBELETL , BNZAATLAEBT2M.
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B4

Stage KPIREH K2, £ stage.on() , FEEMSEKELEEVNNAERF. EHZTLTUXE
FHNNABRFAENERH. SHOTAR :

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {})
stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {})
stage.on(StageEvents.STAGE_PARTICIPANT_LEFT, (participant) => {})
stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participant, state) =>

H
stage.on(StageEvents.STAGE_PARTICIPANT_SUBSCRIBE_STATE_CHANGED, (participant, state) =>

H
stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED, (participant, streams) => {})

stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_REMOVED, (participant, streams) => {})
stage.on(StageEvents.STAGE_STREAM_MUTE_CHANGED, (participant, stream) => {})

NFHEHARSHEHN , BHHENMN ParticipantInfo,

Mt SHRUNEET2TMRENIREE, Bl , #A
STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED B} , shouldSubscribeToParticipant #IiR
EEMITFA2RE, IREVNNAEFBEITARESSE , WLREZSEENAMRSNMA , ©EHA
REFFEMITHEE, SDK ARBRREFEE S RSEEBENNERTRENBHERS,

R BER

A LEMEER R MediaStream IR T ERRRRA IR ( MERXMTIGL ) o EROIF
BAIEA MediaStream Bl AF SDK KK LocalStageStream Rk :

try {
// Get stream using steps outlined in document above
const stream = await getMediaStreamFromDevice();

let streamsToPublish = stream.getTracks().map(track => {
new LocalStageStream(track)

1)

// Create stage with strategy, or update existing strategy
const strategy = {
stageStreamsToPublish: () => streamsToPublish

}
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kﬁﬁ%/\?

F?Tﬁ?mméﬁﬁx@%ﬂ~ rﬁﬁ&rﬁ%ﬂ%gkﬁﬁ%/\;o kﬁﬁ%/\;%gﬁggﬁﬁcﬁu@_/\aﬁ
NS TITRATROTRELZNEMR. A getDisplayMedia H o P#WRRHHHZF K 720p.
ZENSRERLTHENA M IEEFX,

// Invoke the following lines to get the screenshare's tracks
const media = await navigator.mediaDevices.getDisplayMedia({

video: {
width: {
max: 1280,
.
height: {
max: 720,
}
}
1});

const screenshare = { videoStream: new LocalStageStream(media.getVideoTracks()[0]) };
const screenshareStrategy = {
stageStreamsToPublish: () => {
return [screenshare.videoStream];

iy
shouldPublishParticipant: (participant) => {
return true;

},
shouldSubscribeToParticipant: (participant) => {
return SubscribeType.AUDIO_VIDEO;

}
const screenshareStage = new Stage(screenshareToken, screenshareStrategy);
await screenshareStage.join();

ERAMBRSEE

TTRSERE , &REE STAGE_PARTICIPANT_STREAMS_ADDED E###U—4 StageStream X
Ro WENERNBIRBSEEER , LEE RESRAITIREEE

stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED, (participant, streams) => {
const streamsToDisplay = streams;

if (participant.islLocal) {
// Ensure to exclude local audio streams, otherwise echo will occur
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streamsToDisplay = streams.filter(stream => stream.streamType ===
StreamType.VIDEO)
}

// Create or find video element already available in your application
const videoEl = getParticipantVideoElement(participant.id);

// Attach the participants streams

videoEl.srcObject = new MediaStream();

streamsToDisplay.forEach(stream =>
videoEl.srcObject.addTrack(stream.mediaStreamTrack));

1)

VMBS EEE I A MSRECHIT R | [46EH SR8k iE A
STAGE_PARTICIPANT_STREAMS_REMOVED B ¥, EVNAREFASEREES , M\ DOM # il RS
S &R

EFMEAEEMBR AN =D& <18 A STAGE_PARTICIPANT _STREAMS REMOVED , GiF :
mESEEEFEILEER,

R 1% % BUHE T B =T M AUDIO_VIDEO Bk AUDIO_ONLY,

miESE5EEERLHES

AiwsEZERHER

BT EMmEZ =T ESAA STAGE_PARTICIPANT_STREAMS_REMOVED , Rt EiEfE sk 41 iB H 18
EfRE , NAFREH RS SELTEBEN LS ZE,

BEMBUHRBZRER

LocalStageStream NREFEHREHRHRFMN setMuted B, THUE
stageStreamsToPublish REEBURE 22 EER LEALLEK.

EERR  MRERAA refreshStrategy /g stageStreamsToPublish iR[E T #7#Y
LocalStageStream NHKEH , HREENAMAN RN EFTIRS. G2 LocalStageStream
KON E D, FARBFTNERZT RS,

BEREESEREREEFRIRS

S EEFRHUNBZHNNESTRSH , EERBRIIEKRSAE STAGE_STREAM_MUTE_CHANGED
=, £/ StageStream £EM isMuted BMHANEFREHWAFRE :
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stage.on(StageEvents.STAGE_STREAM_MUTE_CHANGED, (participant, stream) => {
if (stream.streamType === 'video' && stream.isMuted) {
// handle UI changes for video track getting muted

1)

WAk, BRI LAEF StageParticipantinfo , THAXA THEFIRSHEREZHERNMEEFEZTHVRSE

/BN .

stage.on(StageEvents.STAGE_STREAM_MUTE_CHANGED, (participant, stream) => {
if (participant.videoStopped || participant.audioMuted) {
// handle UI changes for either video or audio

1

FREX WebRTC 4titfE R

ERIAARBIT FRARE WebRTC &itfER , B StageStream LAY getStats, X2 —F
FEHE , BUUERZAEBET await FEEARBERREZZITER. £958E RTCStatsReport ,
—NIEMERESRITERENTH,

try {

const stats = await stream.getStats();
} catch (error) {

// Unable to retrieve stats

AL 4x
N TIRBEREMAE , B getUserMedia #l getDisplayMedia @A XEUATRRS :

const CONSTRAINTS = {
video: {
width: { ideal: 1280 }, // Note: flip width and height values if portrait is
desired
height: { ideal: 720 },
framerate: { ideal: 30 },
1,
%
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B L B &% 48 LocalStageStream #i& B BUHY M Ik Tt — 549 RIEK -

const localStreamOptions = {
minBitrate?: number;
maxBitrate?: number;
maxFramerate?: number;
simulcast: {

enabled: boolean

}

}

const localStream = new LocalStageStream(track, localStreamOptions)

FELERBLH

* minBitrate REMUH/MEANRILIER, BR , KEXENWIRATELSHRDR[ET I
4R,

« maxBitrate REN MR NBET A LRHFALEER,

« maxFramerate RE N %85 F R A LAY B AR,

* simulcast ETNEET Chromium XK/ LEATA. EAFRERN=/1ERE,
« XATFRSHBREMBREERFRELEMBSEENRSE,

« simulcast 5 maxBitrate F/3k maxFramerate E—EIEEN , MitLBREXLEEBE
SEFE , BIRR maxBitrate RMETHEP SDK £ =& & /= 900 kbps KIBRIA maxBitrate on

- MREE_SEE5ENEIAEMEL , maxBitrate #ESE , FZH simulcast,

- MRFBEIIL shouldPublishParticipant JRE false, A refreshStrategy.
ik shouldPublishParticipant REl true B XA refreshStrategy WA SRERE
FRMES , MFEEFTFMKA simulcast,

RS EERM

WMREE CreateParticipantToken i RERPFIEEREM , M A LE StageParticipantInfo
BHEPEIXLEM.

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log( ‘Participant ${participant.id} info:', participant.attributes);

)
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Kb 38 ) 4% (8]

it ig 2 B W EGIE D TR , SDK 2= HENERE , TEAPRTEARE. EEERBR
T , SDK BREMEE , WEBRHFEREF,

—f&SRiH , ATLA@EIE STAGE_CONNECTION_STATE_CHANGED B4RALEBEARE :

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {
switch (state) {
case StageConnectionState.DISCONNECTED:
// handle disconnected UI
break;
case StageConnectionState.CONNECTING:
// handle establishing connection UI
break;
case StageConnectionState.CONNECTED:
// SDK is connected to the Stage
break;
case StageConnectionState.ERRORED:
// SDK encountered an error and lost its connection to the stage. Wait for
CONNECTED.
break;

1)

BE  GUUZBEAIMAZEEXEEINERRS , Al SDK HERERNZRE. R SDK Ik
ERRORED RS , H HZEHFXEREK—ERETE ( 10 30 BFEEKATE ) AREF CONNECTING RE ,
N2 7] B8 B W FF S RSBV E 2

MEA &I IVS BE

ERES , BOIE— /B IVSBroadcastClient £1F , RAFKRB LR A SDK #HIT BN EM
HEAHRITRE. B ‘TSTAGE PARTICIPANT_STREAMS_ADDED AFF#9 StageStream %X 7 AT
RSEHBEER ) XERAR AT AN AT BRI R ) WMTAR :

// Setup client with preferred settings
const broadcastClient = getIvsBroadcastClient();

stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED, (participant, streams) => {
streams.forEach(stream => {
const inputStream = new MediaStream([stream.mediaStreamTrack]);
switch (stream.streamType) {
case StreamType.VIDEO:
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broadcastClient.addVideoInputDevice(inputStream, ‘video-
${participant.id}’, {
index: DESIRED_LAVYER,
width: MAX_WIDTH,
height: MAX_HEIGHT
1)
break;
case StreamType.AUDIO:
broadcastClient.addAudioInputDevice(inputStream, “audio-
${participant.id}’);
break;
}
)
1)

RNE , BULEREAHNEBR IVS RIEREBE , UBZEEZHMAR. HSH IVS Low-Latency
Streaming User Guide H#J Enabling Multiple Hosts on an Amazon IVS Stream,

IVS Web |~ #& SDK Y E FFI B MR T5 % | LAY IEFRETH AE

AXHEF|HEEA Amazon IVS KRYIERE Web /' #& SDK B AJsE@EIR E AR |, H 1R TN EW
BRIR T3 o

« EFAA stage.leave() BER TXRAN KIR[RLZRHIE HH /AT , AFNMASHRESRE
B, FEKE 10 WAV mMSRRE,
BRIRTPIE © HTo

« NTFLEFHRENAFMA | Safari 2FEXEMMHIBR,

fRRFTE - RIFTN SR A EFEE LT,
o Safari TENRRE R EETRE,

FRORTFE - RIFTN IR H EEERIE,
« FEAAREHAEEHBIM Error: UnintentionalError at StageSocket.onClose &ix.

BRF % BINSEETRRARMNE— 1NN EE, SEAHRNSEESEUESA Stage KpIET
TREZEFULTF—EARBLERESZARE L, HIaREMER,

« IBTJRETC E4EIE StageParticipantPublishState.PUBLISHED A7 , ¥ BEMYT
StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED E#4mAlgt 2N EIES M
StageParticipantPublishState.ATTEMPTING_PUBLISH A%,

AR B AR RS % 107


https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html

Amazon IVS Real-Time Streaming User Guide

fERM3% - WA getUserMedia = getDisplayMedia B , G520 YRR EIH 720p.
BH#ME |, getUserMedia # getDisplayMedia WREEMNSERFIEHETRAESES
921600 ( 1280*720 ) »

Safari PR

- EENRERFBZHERERERFIEE Safari ML IREPHNR,

« Safari &KX & Tk % Firefox 3% Chrome FBEA MR NFTEIRE . Bl , K& NEF OBS EHlF K
sk,

Firefox PRl

- Firefox REHEZEESHRENR. BAE , ARS4MNEH /S5 Firefox TREEEFEZIT ; &N , MR
AR PRARPFALE |, X 52344 NotFoundError &,

- B4 getCapabilities FiE. XEWRBAFP L EREBEAHEN T RERT S, BESHRI
bugzilla £,

« HAJLA AudioContext B ; flin , ERFBEER. XA B ERETINSRAFTRA

Ao

« £ MacOS L , kB getUserMedia WRELEE#HRHIN 4:3 TR ELtt, BESH bugzilla @by
1 # bugzilla T 2,

« getDisplayMedia FX#EFF MR, HSHIL bugzilla F&EBE,
- REHRAMERREE ( KHY 15fps? ) . ESHEIM bugzilla EF b,

#3h Web BR#l

« BIRBE AR X getDisplayMedia REHE,

ﬂﬁb”%j}fiﬁ . ré'-j%o
« ETEA leave() WBER TXANKEEN , S5EFEN 15-30 W EETT.

BRRTE ¢ B0 — AN A P IE R EER Ul
- FENARF2SBRAASBNRERSFL,
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BRIRTPE  ERHELFENER Ul FIXR.
* % Android X% EEUEMH#EE , WAMBLTRERI 5V,

ﬁg;j%jj‘if . réj%o
« XF i0S 16.0 , MIIRIETE R BT 2 ALK,

RN E - BREBLAR L B HIRERS R B/ Ul,
- PIHRE A ARE S B FNmE HIRE,

ﬁg;j%jj‘if . réj%o
c FHRBETRAEITRSBAMTRERBHNTLEFTM,

BRDE  HE. XRETEE2ERR.

KA EBIIRE

RTTBLREEIREZ M. Web [~ #% SDK i@ M ARFREE RSN | AREBEIXLHE RN N ARRF N
KERIEHE, SDK £[8 StageEvents.ERROR B4R IT 5 R & 451R ¢

IVS Web I~ #& SDK #H £ 1R4L 32

stage.on(StageEvents.ERROR, (error: StageError) => {
// log or handle errors here
console.log( ${error.code}, ${error.category}, ${error.messagel}’);

1)

EEXEIR

4 SDK BRI EIMREMN BB 2R & StageError , BEFEEN AR F T A/ MK ERERET 82X
£,

FMREH StageError #E —ME ( 2 StageErrorCode ) . HE ( /S5 ) M5
( StageErrorCategory ) . BN EE—NEERRMERBIMEX,

BRNVBRERIBEERESEEFXMIER ( JOIN_ERROR ) . MEFEXKIEFM
( PUBLISH_ERROR ) SiEWk B EF XM & ARG ( SUBSCRIBE_ERROR ) XK E,

StageError WABEMREHERE
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B
TOKEN_MALFORMED
TOKEN_EXPIRED

TIMEOUT

FAILED

CANCELED

STAGE_AT_CAPACITY

CODEC_MISMATCH

TOKEN_NOT_ALLOWED

4L 32 StageError ;R4

{# /A StageError KIBBEELHIRE

stage.on(StageEvents.ERROR, (error:

if (error.code ===

(8T

Recommended Action ( ZiX AR )
BBE—NEMNSE , RRERXHLEFX,
BB —NAREHHSE , ARERRGLEREX.

RIFCEN, MREFXFEEZTEEN , MIHRK
RABERMEEE, EXMBERT , FHFRIZIEEZR
g,

ZRRENEIBEGER. EEHREAER.

MREFXFEEZTEER , Mt XMBRTERME
|E.|7FE0 'T:E *EPFE/RT %’filﬁﬁ' EE"IEO

RENABRFRBHBERIEEEN

join, refreshStrategy I replaceStrategy
WA XEFATRSHETK AT RNEBEESEN
B4E,

HEFXTHAREN , BRIFERE , BRZHZER
=

EEXA L ZmELESE. REJNKSNTFAREXE
YmRTEES. X T IVS ERTE#EIhEE , NI/ A M FU
Y H.264 YRERTBESAIZ MM Opus FHmARIDES.

THEEBEHRTZRENNR, ERERNNRENCIZE
T, REER,

EHTTHESHSE

StageError) => {
StageError.TOKEN_EXPIRED) {

// recreate the token and stage instance and re-join

}
1});
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E AR H IR IR

MRERHOMBEZDH , SDK TRE2RESEFXRFHENERE, BURELEERHFHATRERER ,
KR SDK LB REmARS . [ https://broadcast.stats.live-video.net #1717 POST S XM,

MREEERBN/EITE , EREERHEFEIEZHRMATHHEXNER.
FERER , SDK F= 1 fE B EIR R EREE
BF  SEHRBEEME.

H R RVIRES

BUEERAXERSHITNARFASELE , AOAFERER , REMIIIERESEESEFRXN
| R

Publish

MR AKMKE , SDK 234 ERRORED,

stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {
if (state === StageParticipantPublishState.ERRORED) {
// Log and/or display message to user
}
b7

T

SDK «EIT R XM ATk & ERRORED, XAIRER A TMERMHHITRENENREFAR MR LN
Mo

stage.on(StageEvents.STAGE_PARTICIPANT_SUBSCRIBE_STATE_CHANGED, (participantInfo,
state) => {
if (state === StageParticipantSubscribeState.ERRORED) {
// Log and/or display message to user
}
h))5

IVS 2R} A& Hi Android [~#& SDK A2 5#& 7 Android 8 & £ &% F#E U 55
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com.amazonaws.ivs.broadcast B4 EXM 7T A RAFFTERNED, SDK XEFLATIRE -

- MMAZEA

- AFAEPNEMSEERTEE

- FATHMSEETHEK

- EENEER DL FTM

« REB NN FEER WebRTC £1HER

- FRAREDRE IVS |EERRN L% Android I~ #% SDK

Android J~#% SDK FYS AR : 1.23.0 ( X 1REA )

ZZEZ XY : HX Amazon IVS Android I BEF XA TEGHBREEFENER , FSHRSEXH , Mith

https://aws.github.io/amazon-ivs-broadcast-docs/1.23.0/android/,

IS - BEZH GitHub £#Y Android RIFEMEEE : https:/github.com/aws-samples/amazon-ivs-
broadcast-android-sample,

SEAER : Android 9.0 B E SRS,

IVS Android J~3& SDK A |7 | SErY BB ThAE
R FR 5| S8 5T IVS SEATERE Android T3 SDK AP RIS,

ZIRE

@S Zf 50 Amazon IVS Android T E R INE &K Android FF A3 3E - BIEFE R Gradle, fF
A Gradle M4~ B k= F 31 Z% SDK,

EEF A Gradle : NERMBER build.gradle X4 , WAFTR (FERA T RETMAR IVS
J"# SDK) :

repositories {
mavenCentral()

}

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.23.0:stages@aar’

}
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£/ Gradle fRAB % : BANHEIEEERMN build.gradle X#4H :

implementation(libs.ivs){

artifact {
classifier = "stages"
type = "aar"

}

MIGTE libs.version.toml XHFMARTAR (ERTHRIMRAH IVS T"# SDK )

[versions]
ivs="1.23.0"

[libraries]
ivs = {module = "com.amazonaws:ivs-broadcast", version.ref = "ivs"}

FHRE SDK : MAAT B FEBEHIARAE

https://search.maven.org/artifact/com.amazonaws/ivs-broadcast

BELTEHMMMT -stages By aar,

El6t 2 1F SDK 2 HIX B 1E « TR ELRFZE , BEEBEPRMUTRR , LA SDK B
RMZERAXHERE :

<uses-permission android:name="android.permission.MODIFY_AUDIO_SETTINGS"/>

FERAWERAARFFH SDK

BAE R A T EEFRARFSH Android I~ SDK MR, INRETE IVS T3 SDK HiEFIER

B, WA LAE A kMR AN SR 3R & Firebase Crashlytics Bk e (R RER ) WRE ; A
libbroadcastcore.so. H&M@E IVS SDK ARG X LR , X BEREMS | BERFER
o

BEFEALRAD SDK , HRUTRABTRALZE Gradle X4 :

implementation "com.amazonaws:ivs-broadcast:$version:stages-unstrippedeaar"

£ EE—TRELT —17 :
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implementation "com.amazonaws:ivs-broadcast:$version:stages@aar"

£ 5 L% % Firebase Crashlytics
¥R 27 Firebase Crashlytics 1% & Gradle #2234, BRI H Google WA TR !

https://firebase.google.com/docs/crashlytics/ndk-reports

BEE Y com.google.firebase:firebase-crashlytics-ndk fERKBINTIEERN,

EHBRELRTHNAREER , Firebase Crashlytics N BZ LEFS, BEFHELERFS | BETU
Tosz—:

gradle uploadCrashlyticsSymbolFileRelease

./gradlew uploadCrashlyticsSymbolFileRelease

(MRS LR ( B3 MF LE ) BED, ]
Bh LB RR A .apk 2RSSR H A

FEITBRA . apk X#H 281 , Android Gradle EH S B ZENREE (B3 IVS T #E SDK B
libbroadcastcore.so F ) FRERHEFE. B2 , ERNXMBERFT2KE, Al , B8 .apk X
HHRELT X , BABE2UWEIRE Android Gradle 4N ESERE , AL LB RIAFS HTRE
BITE .so XM, MRBREXFER , MERITUTERE .

« 2% Android NDK, FfAS#FTHRAER O] LAE A,
« f¥ ndkVersion <your_installed_ndk_version_number> 1% AEFHY

build.gradle X# . BMEERNNARFASTAERERT , BEXHM,
BXEBRELR  BSALEARRE,
15 RANPR

IEH N AMAERNBRT RBTEAFBREAINZRR, (XHFBET Amazon IVS ; FEHRFEEL
NEXREANEANARFHREEXFEM )

BINERARERAFREER TR , IRRE , XNMETREER !

final String[] requiredPermissions =
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{ Manifest.permission.CAMERA, Manifest.permission.RECORD_AUDIO };

for (String permission : requiredPermissions) {
if (ContextCompat.checkSelfPermission(this, permission)
!= PackageManager.PERMISSION_GRANTED) {
// If any permissions are missing we want to just request them all.
ActivityCompat.requestPermissions(this, requiredPermissions, 0x100);

break;

EXE , BIESIAFHNEAL :

@Override
public void onRequestPermissionsResult(int requestCode,
@NonNull String[] permissions,
@NonNull int[] grantResults) {
super.onRequestPermissionsResult(requestCode,
permissions, grantResults);
if (requestCode == 0x100) {
for (int result : grantResults) {
if (result == PackageManager.PERMISSION_DENIED) {

return;

}

setupBroadcastSession();

£ IVS Android /& SDK £/ 1T 1# | SEfEEThAE

AR S B 5EREA IVS SERTEE Android /1% SDK AT HEAMSRNTE,

P

EMROBESHR TSR RN ER B8, ERAERSE. RiTERERARELBDWER B
FENEFREBE.,
Za

Stage KREHMARFM SDK e AIXREMEER, WERRTES , ATMAFTRHES. QIEMM
AZEFERFERLARNIATBSEFRFS (RTNH token ) o MAFMBRHEARME,
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Stage stage = new Stage(context, token, strategy);

try {

stage.join();

} catch (BroadcastException exception) {
// handle join exception

}

stage.leave();

AT LAFF StageRenderer KiiNE| Stage 2k :

stage.addRenderer(renderer); // multiple renderers can be added

KRB

Stage.Strateqy BONFHNARFRE T —MEZE , ALUNAMENESRDEELS SDK. &
EXI=IMEL : shouldSubscribeToParticipant, shouldPublishFromParticipant
stageStreamsToPublishForParticipant., TFEF#HTIER,

THESEE

Stage.SubscribeType shouldSubscribeToParticipant(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo);

HzRBSE5EMAZS , SODK 2@ ENNARFERNZSEEWEIT RS, IR

NONE., AUDIO_ONLY #1 AUDIO_VIDEO., NiZEHBUREER , EVNARFEZTHORMRE. b
TTRRASRE A EERS, WRIRE AUDIO_VIDEO , | SDK 2ZF RS 5EAXHEBITH , H#&
BEANEREPBELERSEMENNARR,

T RSRERA

@Override

Stage.SubscribeType shouldSubscribeToParticipant(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo) {
return Stage.SubscribeType.AUDIO_VIDEO;

}

TEXMEIE  ERTHEAFEMAESSERRBINANENNAER ; flan , MR RN AE
FFo
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WA R ITESRWER, RIFERSS[ERNEM , £ ParticipantInfo L& userInfo BME
EFEMITRSEE

@Override
Stage.SubscribeType shouldSubscribeToParticipant(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo) {
switch(participantInfo.userInfo.get(“role”)) {
case “moderator”:
return Stage.SubscribeType.NONE;
case “guest”:
return Stage.SubscribeType.AUDIO_VIDEO;
default:
return Stage.SubscribeType.NONE;
}
}

HREATOEES  EZE4YP  BEATUENMERE , MASBEREELITR., FHNNARE
FrRIMEREMILSZEE  LEEARTIRL , BXYREFRTL,

TAZEENEE

SubscribeConfiguration subscribeConfigurationForParticipant(@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo);

MREEITHZEESESE (FSRITESSE ) , | SDK 2AREVNABRFEXRZSEENBEXL
THERE, KEBETEN , ATEHNARFESITEHAFTINEEFH. BXTEENBZNE
B | B2 SDK & X #H Y SubscribeConfiguration,

BT R 3K e Rp
@Override
public SubscribeConfiguration subscribeConfigrationForParticipant(@NonNull Stage stage,

@NonNull ParticipantInfo participantInfo) {
SubscribeConfiguration config = new SubscribeConfiguration();

config.jitterBuffer.setMinDelay(JitterBufferConfiguration.JitterBufferDelay.MEDIUM());

return config;

LESRIH A A BT NS 5EEN R E X &/NEREH TR MEDIUM,
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5 shouldSubscribeToParticipant —# , AJAKIMEFTRIZIN, L4 ER ParticipantInfo
ARATEERHEMREESEENITARE.

BUGEARIANTA,. REFEERRETAREEAENLERE.
. &id

boolean shouldPublishFromParticipant(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo);

EEIELS , SOK 2EWFHINARFUEERESEERBNZAT. RNERRBERHENTE
HITR AN A S 5EFRILRE,

LT R RG)

@Override

boolean shouldPublishFromParticipant(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo) {
return true;

}

ERTRAPBERBHENMIIRNARERF. AP AU S MMINmeEs S RNBUERE |, MEMEIRHRE
FWERL/TR, (BNETUERRBEVERST , EXEEESZ. NTEEFTEERTIAMNERT
=, BE/ACERTETE. )

EERERMER

@Override
List<LocalStageStream> stageStreamsToPublishForParticipant(@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo);

}

XURER TEAX M EN X MBS MMM, FB/EIFTE Publish a Media Stream XS b3 1TE
EL R

SRR W

LR RIS - AT LA BN EREMEBIRENE. fli, MRENNARFFER
KAPRTRAZHAELRM , WHLAM shouldPublishFromParticipant ( ELF
hasUserTappedPublishButton ) RE—MZ &, HZEERFEFLAFNRXEMAEZLE , #
Fl stage.refreshStrategy() £XE5 %) SDK , KB SDK MiZEHFMIRIEHE , RNA
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EERNANS. MR SDK %3 shouldPublishFromParticipant EEEXR , BB X HRE,
MR SDK BEWHMAAERBORENES 2H#E , I refreshStrateqy HANAANE A ITEM
1B,

IR shouldSubscribeToParticipant #YIRE{EM AUDIO_VIDEO ¥k AUDIO_ONLY , Mzng
ZEIFEMRR , SHRFFEREEEERNSSEN IR,

BE K SAEAZKBREARENANANSRRBCEANER  MENNAEFTEECERER
ZERBATENBERA, Eit , AT A stage. refreshStrategy() I —MRAFLEIHEN
BE , BABRIERMRERNL , BNZBEAG LB M.

StageRenderer E#OFELRTERLETINARSF. ERXFRUNEHEE TS TUZZFENN
REFRENERN., BER[RAUTEHEK

void onParticipantJoined(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo);

void onParticipantLeft(@NonNull Stage stage, @NonNull ParticipantInfo participantInfo);

void onParticipantPublishStateChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull Stage.PublishState publishState);

void onParticipantSubscribeStateChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull Stage.SubscribeState subscribeState);

void onStreamsAdded(@NonNull Stage stage, @NonNull ParticipantInfo participantInfo,
@NonNull List<StageStream> streams);

void onStreamsRemoved(@NonNull Stage stage, @NonNull ParticipantInfo participantInfo,
@NonNull List<StageStream> streams);

void onStreamsMutedChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull List<StageStream> streams);

void onError(@NonNull BroadcastException exception);

void onConnectionStateChanged(@NonNull Stage stage, @NonNull Stage.ConnectionState
state, @Nullable BroadcastException exception);

NFHAPRZEAZE , RHUMEAM Stage M ParticipantInfo,
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it ERBREANEEFTSEMERNREE, Fla0,

onParticipantPublishStateChanged B shouldSubscribeToParticipant MR B{ET T
FoE, MRENNARFEZITARESESE WL ZSEEN KBRS , ©HAIRE R
E’JlTIFﬂyc”“ SDK ARBRBIFEE S RSE LB BERITRENHERS,

ATLUK StageRenderer MiMNEIE A :
stage.addRenderer(renderer); // multiple renderers can be added

BEE , REANSEETLMA onParticipant]oined , Y42 5&F LA NREHELA LT
i, #&fl& onParticipantLeft,

R AT AR

JEid DeviceDiscovery KIMHUEXZRAMBELEARMIZE, UTROVEROMAIEFEEIERGELAN
RINZERNX , REFEAERN LocalStageStreams JRE , FH SDK &7 :

DeviceDiscovery deviceDiscovery = new DeviceDiscovery(context);

List<Device> devices = deviceDiscovery.listlLocalDevices();
List<LocalStageStream> publishStreams = new ArraylList<LocalStageStream>();

Device frontCamera = null;
Device microphone = null;

// Create streams using the front camera, first microphone
for (Device device : devices) {
Device.Descriptor descriptor = device.getDescriptor();
if (!frontCamera && descriptor.type == Device.Descriptor.DeviceType.Camera &&
descriptor.position = Device.Descriptor.Position.FRONT) {
front Camera = device;

}
if (!microphone && descriptor.type == Device.Descriptor.DeviceType.Microphone) {
microphone = device;
}
}

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera);
AudiolocalStageStream microphoneStream = new AudiolLocalStageStream(microphoneDevice);

publishStreams.add(cameraStream);
publishStreams.add(microphoneStream);
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// Provide the streams in Stage.Strategy

@Override

@NonNull List<LocalStageStream> stageStreamsToPublishForParticipant(@NonNull Stage
stage, @NonNull ParticipantInfo participantInfo) {
return publishStreams;

}
T RAMBRSEE

TRZERE , BB ELEEH onStreamsAdded EEIEW —4H StageStream XK, EAT LM
ImageStageStream REFK :

ImagePreviewView preview = ((ImageStageStream)stream).getPreview();

// Add the view to your view hierarchy

LinearLayout previewHolder = findViewById(R.id.previewHolder);

preview.setlLayoutParams(new LinearlLayout.LayoutParams(
LinearLayout.LayoutParams.MATCH_PARENT,
LinearLayout.LayoutParams.MATCH_PARENT));

previewHolder.addView(preview);

BAILAM AudioStageStream REZMRINZITER :

((AudioStageStream)stream).setStatsCallback((peak, rms) -> {
// handle statistics

1)
S EEEFIEAXARECHITRER |, FEH S BRI R IEA onStreamsRemoved B, EHNATRE
FRUGEBEES , NMIBEBRREH DRSS EENINR.
EFFE T REM BR R =2 HE 2@ A onStreamsRemoved , BFE :
- ZESEEEFEILELT,
o AR ZEUHEIT R EFIT M AUDIO_VIDEO B AUDIO_ONLY,

- ZERRSEHBRHES,
- XS EHBRHES

HTEMEZSETEHSIAR onStreamsRemoved , Rt E TS AR Hig/ERRE , WA F 2 mE S Ml
B E5ELTEBEN LS ZBE,
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FENMECHR S EAR

LocalStageStream NREFZEHREEHTMN setMuted B ANE
streamsToPublishForParticipant REEEFURE Z BI=k 2 G 1ER L8 A LRI,

BERR : MRAEFA refreshStrategy /g streamsToPublishForParticipant iRE T ##Y
LocalStageStream X HREH , FEENAFMAN RN EZT RS, BIEH LocalStageStream
KBIR BN, FARISTHNE SRS,

BRRESEEREEBRERES

LS EEFRHMNSLZTMRNBZIRESN , MEAEERNRIIKRBAERS
onStreamMutedChanged &%, #Ff StageStream LM getMuted FEMNMEFRENAF R
Ho

@Override
void onStreamsMutedChanged(@NonNull Stage stage, @NonNull ParticipantInfo

participantInfo, @NonNull List<StageStream> streams) {

for (StageStream stream : streams) {

boolean muted = stream.getMuted();

// handle UI changes

}

}

FREX WebRTC 4titE 2

EREA MR FRA&EH WebRTC £itfER , 5 A StageStream £HY
requestRTCStats, WEEKE , & [BT StageStream.Listener ( A[fE StageStream £i%
B ) WEIZIHE B

stream.requestRTCStats();

@Override
void onRTCStats(Map<String, Map<String, String>> statsMap) {
for (Map.Entry<String, Map<String, string>> stat : statsMap.entrySet()) {
for(Map.Entry<String, String> member : stat.getValue().entrySet()) {
Log.i(TAG, stat.getKey() + “ has member “ + member.getKey() + “ with value “ +
member.getValue());
}
}
}
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RS EERH

WMRIBIE CreateParticipantToken im [RERFPIEEREM , WA LAFE ParticipantInfo B
BRXLEEM

@Override

void onParticipantJoined(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo) {

for (Map.Entry<String, String> entry : participantInfo.userInfo.entrySet()) {
Log.i(TAG, “attribute: “ + entry.getKey() + “ = “ + entry.getValue());

RARFHAGAN , BUREEFLAARMNITRAEMEZRESEENE N, EXILEN , BEF
Strategy RHESMELLZA , RFITH AUDIO_ONLY ( ész% NONE , fn&R5EH ) -

// Local variables before going into the background
boolean shouldPublish = true;
Stage.SubscribeType subscribeType = Stage.SubscribeType.AUDIO_VIDEO;

// Stage.Strategy implementation

@Override

boolean shouldPublishFromParticipant(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo) {
return shouldPublish;

}

@Override

Stage.SubscribeType shouldSubscribeToParticipant(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo) {
return subscribeType;

}

// In our Activity, modify desired publish/subscribe when we go to background, then
call refreshStrategy to update the stage

@Override

void onStop() {
super.onStop();
shouldPublish
subscribeTpye

false;
Stage.SubscribeType.AUDIO_ONLY;
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stage.refreshStrategy();
}

BEBRERRZERD R RB

RmBEERE , SDK 2&aRENETENWIR , RUEAIETITHIER ,
ZRESE5FEEALITHALR. RABRT , KiES Fﬁﬁ%ﬂ]?ﬁihwo & LA
H StageVideoConfiguration.Simulcast EFHEH

// Disable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(false);

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

ST i PR I

SDK A% #f#H StageVideoConfiguration.setSize(BroadcastConfiguration.Vec2
size) BHINPEEXHE@ERX, EAEP , BRI ANRE ; BEEF , RIIHRIIEE. X
BEREUATHANX setSize AR AN MMEE~ £MEH T :

StageVideo Configuration config = new StageVideo Configuration();

config.setSize(BroadcastConfiguration.Vec2(720f, 1280f);
config.setSize(BroadcastConfiguration.Vec2(1280f, 720f);

Kb 3 ) 45 ) &

iR E MR EIEEPUWIRS , SDK A HEMERE , TRAFRTEAERE. EEEER
T , SDK EREMEE , WEBHFRE, AR INENEEZETHAXRNEERR

BiRRTE 1400 , SHE : ‘BT RAHIME4LE IR , PeerConnection H Hi”
EiREE 1300, HE “BERABCAR

MRIKBIE—MERBEEERBIE=/MEIR , | SDK PEEZZES , SR EFEIERE,
ER—MRFERE , BUUEFRERNRR G EZNREMENER T RA refreshStrategy , Ut xF
HEFERE,
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MRBFFE=NEIR , U SDK WEFMEZEZHERNW , A iRFAIBEKIES, EXHBERT |, B
FHEEMBYMEERSAM join , LEHMAZES,

BE , ROMAZEEFIESHEIRNRA SDK REMNEMNEIMIERE, CIEHA Stage WR , HAEWN
KRG AEN=EMA,

EAETRRNX
EFEAEFERXREHITES , BFBHEF SCO i

Bluetooth.startBluetoothSco(context);
// Now bluetooth microphones can be used

// Must also stop bluetooth SCO
Bluetooth.stopBluetoothSco(context);

IVS Android J~#& SDK R # 2 H[F B A fiF R 75 5% | LAY ERE T EE

AR5 HFEER Amazon IVS SERTERE Android [~ 38 SDK R ATEEB R E AEE |, HIRH TaEmE

WHER T E,

« 3 Android IR Z# A REIRIRSASRERN , MK ARl T RERS.

RRFE  SIEHFERAFH Stage,

c NS EEFHE 1 SE5EEEFEANTERMAR , £—NMNEETHT , FTaHIEAHEIRE
o
ﬁg;j%j]‘if . réj%o

c E-NMEBLRADA , RAHFEEELRS , BiTHAAFPRENAHIRSRE inactive,

BRAE  2HBHABMARE, MREABPAEE , BAXHEUEFTTE,

- EES2FEHE  BEEFENERKNEEDR , TEcB Sttt HIAERN N FMAE R BE,
BRAE  BEEMAERBNSEETUREAEFMASE , B UBUERAHERRAEM ,
g E R,

- KMEIEANTIFNEZREX,

BRAE  FEMFHABET USB EEZENAEZRXNEAEES,
o F’X¥EFH createSystemCaptureSources REREZAHEEAR,
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BRAE  FRAEENEGRARNBEENLFMAANRFHEERSEHR.
o HMREFMER ImagePreviewView B ( Hla0 , EREKFA removeView() ) , @M EIRFK
ImagePreviewView, FFHEBFME|SE — M RMEE , ImagePreviewView FE REAMI,

fERFTE - £ getPreview BRBXATK,
- fERAFEE Android 12 B9 Samsung Galaxy S22/+ IIAZ AR , TTRERBEF 1401 £BiR , ERAHIR
BEEMAEESIMAESEEEFTM,

BRI E - ALKE Android 13,
« 7£ Android 13 £ Nokia X20 tHAZ AR |, AIEELEFT A MV H I EFRE,

ﬁg;j%jj‘if . réj%o
-« %&H MediaTek Helio 'S AR R AIRETLE EHRERZRS 5EN ML,

fBRIE o

s EOBRE L REBRERZERNEZRXNAEESEN SDKERMNERXN TR, XK Amazon
IVS I~ #% SDK F;£#2 %l VOICE_COMMUNICATION FHMBHMNEN F X , ARAEN AFRXEATE IR
& )& o

FRIRIPE  HTo
« R Android flS04miSar N EEECE /N T 176x176 BVHLM AN, BER/NMHI KNS BERIRIFHE LR
AR

FRIRTPE - FERAFAPEERNDNT 176x176,

IVS Android |~ #& SDK FRV4ERALEE | SRS E S ThEE

ATBREIRSFM. IVS SEBTERE Android 3% SDK lfAm N AR FHREEREMG , AREBIIXL
HRE N AREF N R B,

iR IEHGmHEIR

IR RHHEN BroadcastException Bis fatal’ R FE R,

BE , HRHEREMBRBRSBEREX (EETERY  IFEREZXRATENE ). NARFNE
MERMBRAENMA , TREAFTSHEIERFERRERERMA,

FHMEBERBEESRBATEARSEX , B SDKAE , SDK 2EHR®/ATFHHERE.
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ALUREMTEMY :

try {
stage.join(...)
} catch (e: BroadcastException) {
If (e.isFatal) {
// the error is fatal

PN RS

THEATER

LMBESEERTERN , ReREXTER.

SDK £ stage.join B{5| K Java & , HH RIS = 1000 , fatal = true,
B QBBRTEAERMA,

TEREIH

LM ERTEIHN , M REXHIER.

SDK £ stage.join K5l K Java & , HH RIS = 1001 , fatal = true,
BE QIEFSEAFIAMA

THEEHE S HE

LM ERSHERAERAEREWEM ERBSR/IELS , REREXTER. BINARFRENB RERSS
REMEWER.

SDK i/ onConnectionStateChanged M5l A% & , HP LIRS = 1026 , fatal = true,
BE: CIBBERSEAERMA,
FEa o A B B M & iR

Y SDK TR R BRIRFFELEEN , REeREXMER. BINAEFRENM BERRRIR
FHER

SDK ¥ onConnectionStateChanged I 5| %% % , HFHEIRNKTE = 1300 , fatal = true,

BRIE . SHRBEERE  AREERMA
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E AR H IR IR

MRIRBNMEEZRYT , SDK ATRESRAEEMERBSH/NERE, BEINARFRENMBERSER
FRE LB

SDK i/ onConnectionStateChanged M5l A% & , HF IR = 1300 , fatal = true,
BE  SHRBEERE , AREERMA

RmNAT IR

AR

BT -

» MultihostSessionOfferCreationFailPublish ( 1020 )

» MultihostSessionOfferCreationFailSubscribe ( 1021 )
» MultihostSessionNolceCandidates ( 1022 )

» MultihostSessionStageAtCapacity ( 1024 )
 SignallingSessionCannotRead ( 1201 )

+ SignallingSessionCannotSend ( 1202 )

+ SignallingSessionBadResponse ( 1203 )

BENARFRAENMRERBRSREXERR,

SDK 2 EBRWABNE R ZRIE,. EERHE , EHATERESR
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE., MR EiXF I , MRS FHELR R
PUBLISHED/SUBSCRIBED,

SDK @A onError B 5| XX EIRAES , H B fatal = false.

BRIE . TEWITEMEE , B SDK 2E8HERH. HE , NARF AR RELGESIHTESE
o

ELEY , REKK

RERITHERYRARSAY , RUBRRHTMNEERAH XFELER T ARMAMZHEIR P
HIRAHE A 1400,

BENARFRENKMBRERB[FRSRELER,
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SDK £EIRAM/ATHRE, EEREE , KHBATERERN
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE, MR EiX I , MRS FELH
PUBLISHED/SUBSCRIBED,

SDK A onError 5| XfExM iR , EPEEIR{E = 1400 , fatal = false,

BRE : TRPITEMRE , BN SDK 2BFHER. HE , NARFUTURFRBEUBFHHTESE
o MREFEZEEER , ERMNBRNERBATERIK,

IVS 3% SDK : iOS 15/ | SEREEThRE

VS SR i0S 11 SDK LS54 i0S W& L XXM ERIA,

AmazonIVSBroadcast BRI T ANMPMHANED, XEUTERE

- MAZEA

- AFAEPNEMSEERTREE

- FATFHMSEETHEGE

- EENEER ISR FT M

« REENXFIEERN WebRTC £1HEE

- TRAREDRKE IVS BERRN4ZH iOS I #% SDK

iOS ™ #& SDK RYER#ThRA : 1.23.0 ( KA )
SEXH : X Amazon IVSiOS I AR TEGHFKREERENER , BEHSEXH , Wikl

https://aws.github.io/amazon-ivs-broadcast-docs/1.23.0/ios/,

TR - 1ES 5 GitHub £#Y i0S RAIFEMEE : hitps:/github.com/aws-samples/amazon-ivs-
broadcast-ios-sample,

FAER :i0S 14 REFRAE

IVS iOS /™38 SDK Al | e EEIhaE
AR B S ETK IVS EETERE iOS I #% SDK AIFE RS R,
LRE

BB WEES CocoaPods £ BIARKTER, (HE , BANFIHRERFNEDRE, )
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B & BT KT EB (CocoaPods)

KRS ZhEEME DY iOS RIERRAL T #8 SDK B FMMB R, XHEFF R A URIE A CRIThEERREE
BERHRIZIEE. BRZYENEFELELX,

WxZ<3&3E CocoaPods LA AmazonIVSBroadcast B A . K BITURINZE &/ Podfile & :

pod 'AmazonIVSBroadcast/Stages'

1217 pod install , FRXTE@FE .xcworkspace H A A,

EERR :IVS RN &I SDK ( IEEA 7T ) 88 IVS RER B &/ 1 SDK WA
IheE, R AEegm A SDK EREIE— W B ., tNREET CocoaPods [F & & FH KT INF 12 H I
B FS XM Podfile #2%E AmazonIVSBroadcast B EMT, a0 , £ Podfile P R ER[ A
EIXFT :

pod 'AmazonIVSBroadcast'
pod 'AmazonIVSBroadcast/Stages'

BRTE  FIRRER

1. BRFTARA T #8542 : https://broadcast.live-video.net/1.23.0/Amazon|VSBroadcast-
Stages.xcframework.zipo

2. REVUHMM KNS . AmazonIVSBroadcast.xcframework @8 EA T RENELENFALXITE
D,

3. BYLA T A ZEERA AmazonIVSBroadcast. xcframework : fFE#E3 ZI S AREF B iR
General ( M ) &I+ Frameworks, Libraries, and Embedded Content ( 1228, FEMBRAR
NE ) BoH,

[] General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules

slisklEsy v Frameworks, Libraries, and Embedded Content
B BasicBroadcast

Name Embed
TARGETS

AmazonlVSBroadcast-iOS.xcframework Embed & Sign &

@ BasicBroadcast @ ScreenCapture.appex Embed Without Signing £

@ ScreenCapture

+
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ERNR

IEH N A MSAERNBRF BT RAFBREAINMEZRR, (XHEEET Amazon IVS ; FEHRFEGL
NERNXNEMANAREFHBEEXFM, )

BMEUARERAFREER TR , IRRE , XNETREER !

switch AVCaptureDevice.authorizationStatus(for: .video) {
case .authorized: // permission already granted.
case .notDetermined:
AVCaptureDevice.requestAccess(for: .video) { granted in
// permission granted based on granted bool.
}
case .denied, .restricted: // permission denied.
@unknown default: // permissions unknown.

}

MREFED A HRBEAMEZRX , WFEX .video M .audio FMARAHITIIRF,

838 FEE RN NSCameraUsageDescription #l NSMicrophoneUsageDescription B BiRME|
Info.plist, &N , ZHBERNRE , BN NAREFNFER,

#ARARFERITNE

BRI AHRER , ERMNBWEXHEM. EAURLEENRZECA BT K TEIr# AERRE ,
XM &,

override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)
UIApplication.shared.isIdleTimerDisabled = true

}

override func viewDidDisappear(_ animated: Bool) {
super.viewDidDisappear(animated)
UIApplication.shared.isIdleTimerDisabled = false

£/ IVS iOS I~ #& SDK XA MiT A | KAt EfEThEE

RSG5 SEBTTRER IVS SEETEHE i0S | #% SDK K MiT B TS RN T R,

R AT 7 131



Amazon IVS Real-Time Streaming User Guide

A
Al

EMROBESH R TSR RN ER B8, ERAERSE. RiTERERARERBDWER MM
FENEFIREEE,

5 4]

IVSStage KR FHMARFN SDK cEIREMNEER, WRRREA , ATMANMBREES, 02
FMAZEFTERHER BB RIYTEZTS (RTA token ) . MAFEBHELERMEE,

let stage = try IVSStage(token: token, strategy: self)
try stage.join()

stage.leave()

A LA IVSStageRenderer # IVSErrorDelegate MffNZEl IVSStage 3 :

let stage = try IVSStage(token: token, strategy: self)
stage.errorDelegate = self
stage.addRenderer(self) // multiple renderers can be added

KRB

IVSStageStrategy MU AN ENNARFRM T —F5%E , JLAEMENESRBEELS SDK.
FEXY=EE : shouldSubscribeToParticipant, shouldPublishParticipant #l
streamsToPublishForParticipant. TERF#TIHER,

TRZE5%

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType

HERBSE5EMAZAN , SDK 2AENNARFERZSEENMEIT RS, EIR

.none, .audioOnly M .audioVideo, NZEHHBREMER , THNNABRFEFEHOLMRES, H
BT FRARE B EZRS. MRIRE .audioVideo , Nl SDK 2% ZEBSEELAHEBITH , #
EENIREREPEIERFZEHEVNARER.

AT B3R
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func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioVideo

TEXGIINE  ERTHRAFREMAESEEMRBTINANENEARERF ; flm , WMPRNARE
FFo

WA HITESRER, RIBERSS[RBHNEMY , £/ IVSParticipantInfo £# attributes
BHEEFRMHITHNSEE -

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
switch participant.attributes["role"] {
case "moderator": return .none
case "guest": return .audioVideo
default: return .none

}

LREATERES  EZEaYT , BREATUENMERE , IFTSEREELRITR . ENNAE
FFRISMER Efbll 5585 |, LEEAFTI I , EXRERATR,

THSEENEE

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration

MRERITHRAZERSEE (FSRITHASEE ) , W SDK 2R ENNABRFEXZSEENBEN
THERE., KEERWIEN , AFENNARFEFHITEAFTANELESEH.,. BXAREENENE
B , #Z SDK & X4+ # SubscribeConfiguration,

BT RK e Rp

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()
try! config.jitterBuffer.setMinDelay(.medium())

return config
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}

WXIMEMEEITRSSENA S EPXH/DIEREFH N MR MEDIUM,

5 shouldSubscribeToParticipant —# , IR EFRNKI, 4EM ParticipantInfo
ARATELERHEMBESEENITARE.

BUGBRARMINTA, REFEERRETAREERENLRE.
. &id

func stage(_ stage: IVSStage, shouldPublishParticipant participant: IVSParticipantInfo)
-> Bool

EEIELS , SOK 2BENFINARFUEERESEERETNZAM. RNERREBERENTE
BATR AN A S 5E A LIRE,

LT RRE R

func stage(_ stage: IVSStage, shouldPublishParticipant participant: IVSParticipantInfo)
-> Bool {
return true

ERATRAPSERBHENMIIRNARERF. AP AU S MMM S NBUERE |, MEMEIRHRE
FWERL/TR, (BNETUERARBEVERST , BEXEEESZ. NTEEFTEERTIAMNERT
=, BE/ACERTETE. )

ERERMIR

func stage(_ stage: IVSStage, streamsToPublishForParticipant participant:
IVSParticipantInfo) -> [IVSLocalStageStream]

XUIRER TEXANBENX AN ZIMMMTR. BEFE Publish a Media Stream XTI B 1TE
EL R

SRR BE

LSRG R NSH - AT AR E M R BUREIE, fli , MR ENRARFR
ERAAPRGRAZTELRM , WA LM shouldPublishParticipant ( EAELTF
hasUserTappedPublishButton ) REI—/ME 8, HZTEREZAAFNREMKETA , B
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fl stage.refreshStrategy() £XE5 %) SDK , KB SDK MiZEWER MUK HE , RNH
EEXRMAR, R SDK %I shouldPublishParticipant BEEEX , ENEI LA HFHiE. R
SDK &2 MArEHEBREIMNES ZH#E , I refreshStrategy FATAX M B TEMIE R

IR shouldSubscribeToParticipant FYIREMEM .audioVideo B&H .audioOnly , MR
ZBFEEMIR , GRRFIEREEEEXRNSSENUITIR.

, BAFEAZEBRRSAENNANG NS REZEANES , MENNARFLTEEOERER
12%%)’)?%!3’])’)?75%@0 Hit , ATLAFAMA stage.refreshStrategy () MA—FIAELETEN
BE RARERBEEETL , BNZFAT AT LM,

IVSStageRenderer MU EARSERELIINNARERF. ERXHRUENSEHUBETLTUZIFTEN
RARFRENEN. ERF[RMUUATEHE

func stage(_ stage: IVSStage, participantDidJoin participant: IVSParticipantInfo)
func stage(_ stage: IVSStage, participantDidlLeave participant: IVSParticipantInfo)

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange publishState:
IVSParticipantPublishState)

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange
subscribeState: IVSParticipantSubscribeState)

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didAdd streams:
[IVSStageStream])

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didRemove streams:
[IVSStageStream])

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChangeMutedStreams
streams: [IVSStageStream])

func stage(_ stage: IVSStage, didChange connectionState: IVSStageConnectionState,
withError error: Error?)

T ERBEANEET AT WERENIREE, Hln,

participant:didChangePublishState Bt , shouldSubscribeToParticipant A IR E{E T
TredE, MRFVNNARFREITARESEE , WLREZSEEN R BRI UM , ©EB AR E T
%E’\Jﬁlﬂ%‘éﬁﬁo SDK iR AR BIESE A RASTE EFA I EINIT R HIERE,
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BEE , REANSEEFTLME participantDidloin , BYUSE5EEFELEAHGREHEALTE
i, B84 % participantDidLeave,

AR

JE3d IVSDeviceDiscovery RMHEZXZ RN MBRMELERMIZR, LT ROSERNATERE I BEREG
AHMBRINZERNX , REFEAMERN IVSLocalStageStreams JRE , FH SDK &% :

let devices = IVSDeviceDiscovery().listlLocalDevices()

// Find the camera virtual device, choose the front source, and create a stream
let camera = devices.compactMap({ $0 as? IVSCamera }).first!

let frontSource = camera.listAvailableInputSources().first(where: { $0.position
== .front })!

camera.setPreferredInputSource(frontSource)

let cameraStream = IVSLocalStageStream(device: camera)

// Find the microphone virtual device and create a stream
let microphone = devices.compactMap({ $@ as? IVSMicrophone }).first!
let microphoneStream = IVSLocalStageStream(device: microphone)

// Configure the audio manager to use the videoChat preset, which is optimized for bi-
directional communication, including echo cancellation.
IVSStageAudioManager.sharedInstance().setPreset(.videoChat)

// This is a function on IVSStageStrategy
func stage(_ stage: IVSStage, streamsToPublishForParticipant participant:
IVSParticipantInfo) -> [IVSLocalStageStream] {
return [cameraStream, microphoneStream]

ZRARBRSEE

TRZRE , BB ELEEN didAddStreams BEIZEW —4H TVSStageStream R, EFMA R
BWEXZSEENEINRINKIHER , BUUMNRFIHRIKRE IVSDevice WK :

if let imageDevice = stream.device as? IVSImageDevice {
let preview = imageDevice.previewView()
/* attach this UIView subclass to your view */
} else if let audioDevice = stream.device as? IVSAudioDevice {
audioDevice.setStatsCallback( { stats in
/* process stats.peak and stats.rms */

1)
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}

HSEEZE LA HRECHITERN | NEA SR FREKIEA didRemoveStreams BH#l, VN ATRE
FAMERBEES , NIBERXERTRRSSENIMA.

EFFE ATREMBR R 2 R P &2 A didRemoveStreams , B¥F :

- ZERZE5EELLEM,

o AR ZHUHITRSRITEM . audioVideo EH .audioOnly,
ZRESE5HERHEA,

- XS EHERNESR

HTFEMEZSETEH2SAA didRemoveStreams , Rt E 2T AR Hig/ERE , WA F 2+ Ml
BREEETLTEBEN LB E,

B MBUHR S EAER

IVSLocalStageStream NREFEHR BB EFMN setMuted B AHE
streamsToPublishForParticipant REEEFURE Z 8= 2 /5 1ER L8 A LRI,

EERR  MRERAA refreshStrategy /§ streamsToPublishForParticipant iR
[B] 7 IVSLocalStageStream JREH , HXNEANAFMRNRWBZRS. CIEH
IVSLocalStageStream SEHIRTE/M D , FARIGTHANEF IR,

BREESEEREFRIRES

LS EEFREHUMBIINRNESTRSH , SEA—4HEeEXNRABAER:S
didChangeMutedStreams BEH¥{, #F IVSStageStream L& isMuted J& 148 Bt 5 T2 A
SH :

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChangeMutedStreams
streams: [IVSStageStream]) {
streams.forEach { stream in
/* stream.isMuted */

}

RELEE

EHENEAMMBEBMNE , BFEA IVSLocalStageStreamVideoConfiguration :
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let config = IVSLocalStageStreamVideoConfiguration()
try config.setMaxBitrate(900_000)

try config.setMinBitrate(100_000)

try config.setTargetFramerate(30)

try config.setSize(CGSize(width: 360, height: 640))
config.degradationPreference = .balanced

ﬁﬁﬂy WebRTC ,JL,'L'Hn =

EREAARKIT FRAREH WebRTC &it{ER , EEMA IVSStageStream £RY
requestRTCStats., WERKE , B[ BT IVSStageStreamDelegate ( A/
IVSStageStream LiRE ) EIGIHERS . ERFEWE WebRTC ZiTER , B Timer LA LLE
.

func stream(_ stream: IVSStageStream, didGenerateRTCStats stats: [String : [String :

Stringl]) {
for stat in stats {
for member in stat.value {
print("stat \(stat.key) has member \(member.key) with value \(member.value)")

RMSEEREH

WMREHE CreateParticipantToken I RERFIEEREM , MALIE IVSParticipantInfo /&
MHREIXEEMY

func stage(_ stage: IVSStage, participantDidJoin participant: IVSParticipantInfo) {
print("ID: \(participant.participantId)")
for attribute in participant.attributes {
print("attribute: \(attribute.key)=\(attribute.value)")

ERBRELE

BARFHAGAN , BANSEEEA LREEZEZM , ELEREREZACHBRENE N, ZFE
BEH IVSStrategy KAMELE &M , AFITH .audioOnly ( H#E .none , REA )
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func stage(_ stage: IVSStage, shouldPublishParticipant participant: IVSParticipantInfo)
-> Bool {
return false

}
func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:

IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioOnly

AREHA stage.refreshStrategy(),
BYURERRA/ERAD RRSE

EmBEAERE , SDK 2&HiaRENERENNIR , AHEAETTTRER , ZBS5HE M AT
FtRe. BIABRT , B2 BERBNEARS. BALUEE IVSSimulcastConfiguration ¥H
Skt

// Disable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = false

let cameraStream = IVSLocalStageStream(device: camera, configuration: config)

// Other Stage implementation code

MEA BT IVS BE

B BES  BOE—/¥)A IVSBroadcastSession , RFRE LR A SDK #H 1T/ BHEH

B 1THR{E, IVSStageStream LM device BMNR LERBHRBEFFIRHN IVSInageDevice T
IVSAudioDevice ; XEEMAILIEREE| IVSBroadcastSession.mixer , NMARTEE N W W E
JTIBEANES

RNE , BULEREAHNEBR IVS REREBE , UBZEEZHMNR. HSH IVS Low-Latency
Streaming User Guide H#J Enabling Multiple Hosts on an Amazon IVS Stream,

0S HTE LS PR R

B/ 1% SDK EEMMEAML T o HRMME (BHMBE FPS ) , UARAEEHB D ZAMEER,
AT R AR PR MR AR B EHN AR X EERA R TIAL.
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LEH IVSCamera B2 IVSLocalStageStream B , 2B EM=E
IVSLocalStageStreamVideoConfiguration.targetFramerate fM%
$#H TVSLocalStageStreamVideoConfiguration.size {£{t48#l. ¥
IVSLocalStageStream.setConfiguration &£ HAEFHWEEFHHE.

FEHLF

MREBETRRN IVSCamera EEE] IVSBroadcastSession B IVSStage BRISIZRETFAK , MERIASD
PERF7 1080p , MFE N 60 fps,

TS

£/ IVSBroadcastSession /™3 IVSStage Bf , SDK £ FARFE AN EFRER 2 83 Fhi
TR

flan , MR IBEBHMRIZERN 15FPS , HRIZE N 1080p , MESWMEN 30 FPS , 7 #H=E
R 720p , M| SDK FiEFEWIZESR 30 FPS, £¥ERFN 1080p WHENIEE, IVSBroadcastSession &
MABHL A FE — M B — it , 2RSS IVSStage FF 1080p KB B4R E 720p.

MEENMARFITXIN IVSBroadcastSession fl IVSStage SHNESER , MEWMENEE
M) targetFramerate Ml size BMMEE., FEEAJESSHENEHRUMNBITENRE , X
SRR EmEIEE LR,

MREFHENETNHSENNARFHEARS , WE L ZESRENAYLFIEABYER
RIEREQENBITEFRERE. Flan, RELL 1080p M 30 FPS #1T/ #& , RISMAIRA 720p
30 FPS WEEE , NI T2 BITEMEE , MWK FRMbHEER. XRREAN 720p MTFHET
1080p T 30 FPS /M F=HZET 30 FPS,

EEME, 7HRNTSLL

REBHENEGTUTLEEREFELEX , Hl20 30 FPS BF# 720p = 60 FPS BYHY 1080p. ER , £
ETETEAMAEHER. [ SDK R\EUATHN ( BALKITFHES ) EFABHEE

1. PRENEENSEATRETEN IR ERELRFCTERN , RENSERTRED.
2. MEAFRETHZMNNE , BRELRFSEERN , MERAEER,

3. RELEMEMNTES LLAETE,

4. MRBZHTEERRN , NEANEF R AR,

LTFRAAN R
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- FPNARKFERZIRE 120 FPS B IR 4k #1718, FHEMALE 60 FPS BHMX X #F 4k SHE
120 FPS BHX % #F 1080p. FFIEA&EZNIE 60 FPS BF R 4k , B D PRAN A4 LR S T =M
n,

« BERT MM D PE | B) 1910x1070, YRR 1920x1080, JEE : & 1921x1080 23
HoBRRLSSBEVAOT BRI T — T BI8E (Hli0 2592x1944 ) , XS B CPU MIAEH R
BK,

Android NERE AR ?
Android T21& i0S BRI AEE S $R[MIE | FHEiXFT 2 Android /3% SDKo
VS iOS J 1 SDK Ry E H A B AR R 3% | KT EBIhEE

AP HEEA Amazon IVS SEBYEHE i0S I #8 SDK B AT8EE IRy S AE) & |, HH12 i W se MY B WU
RITEo
- FRESEMRARTIMA, MREEXFEPEREMREZ |, i0OS AL A EXRMARE , thl

BEF 2. WA TEER-—NEEZNSMETENCRRITEE. B/ BNEE2ERIQRE
HEI R,

BERAE  MBREITEERBETEN , FETR BIHAEE B TERE , HEBEN2EHER
FEERS,

« f£H iPhone 14, iPhone 14 Plus. iPhone 14 Pro 5 iPhone 14 Pro Max & 5& Aet& S S H b
S EEHINFZIME 7R,
BRGE  FRASENRENSEETNUFERENRpLEEMSSE LRI EE RS,

« U NSEEFAS—ISESELEEANSEMNAR | F—NMNEREWT , T BT B4 IRE
o
fRRIE - ETo

s BE—MHBLERDN , MEFEEELERM , BITRAFPKRENEZAIRESR inactive,

BRTE  2HBRHABMARE, NREBADREFE , BARMECQERTH,

- S EERAHITAN , BIERNSRE , BRSWREIRIEN 1400 BY4EIR , RO BT W& R B kT
FriE#E,

BRTE  2HERRB/ERIT .
- EELAQENE  BEERENARKNBES , JcESE HAFZ RN FTMAERE,

EAFABARRS & T
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BRFE  BEEHAERBENSEETUREAEFRMASE , WA BUER A HER LA ZM ,
BUEERE,

IVS iOS T #§ SDK AR 4R IRALEE | oAt E B ThBE

ATBLRERIRFM. VS SZBTER iOS I #8 SDK Afd @ ARFREHIRFZN , UREBIIXLEHIR
B N A2 BRIV $E o

o fRirEEHmER

IR R A s fatal’H/RER, X IVSBroadcastErrorIsFatalkey TEEHRREMNFHE
Ho

BE , AaHEREMBRBRSBNEREX (EETERY  IFEREZXRATENE ). NARFNE
MOIZBMERHAEMMA , AREAFTTHEIERBERREFTEFHRMA

FBOHRBEESRMATARSER , B SDKLHE |, SDK KER K M/1T R,

ALUREMTEMY :

let nskError = error as NSError
if nsError.userInfo[IVSBroadcastErrorIsFatalKey] as? Bool == true {
// the error is fatal

}

AR

THEEATER

LMBESHEERTERN , RaXEXTER.

SDK 5l% Swift % , H45i%% = 1000 , IVSBroadcastErrorlsFatalKey = YES,
B QBRBERTEAZRMA,

TEREIH

LM BRTHEIEHN  ReREXTIER.

SDK 5|% Swift #& , H4i=% = 1001 , IVSBroadcastErrorlsFatalKey = YES,

BRIE  QIEFSEAERMA
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THRERHERE

LR TERAERAERERN RS R[IELR , REREXTER. BINARFRENM ERERSR
RIMELER.

SDK i/ stage(didChange connectionState, withError error) Bf5|&%fix , HEIRK
8 = 1026 , IVSBroadcastErrorisFatalKey = YES,

BRIE . QIBBRSHEAERMA
E AR HI M E R IR

Y SDK BERRM BRFH|/EBIUEEN , AREXHER. BINARFRUENM BERSEZRIR
HIER.

SDK i/ stage(didChange connectionState, withError error) Bf5|%%Hix , HEIRRK
% = 1300 , IVSBroadcastErrorlsFatalKey = YES,

BRI SHRBEERE  AREERMA.
E AR HI M 1R

MRRFHIMEIEE U , SDK TR K EEMRBFHNIERE. BEINRABRFRHUNMBIERRR
HRE TR

SDK i stage(didChange connectionState, withError error) Bf5|%%Hix , HEIRRK
8 = 1300 , IVSBroadcastErrorisFatalKey {E = YES,

BRF . SHRBEEME , ARERMA,
RAAT IR
IPN

BT LAEIR

MultihostSessionOfferCreationFailPublish ( 1020 )
MultihostSessionOfferCreationFailSubscribe ( 1021 )
MultihostSessionNolceCandidates ( 1022 )
MultihostSessionStageAtCapacity ( 1024 )

SignallingSessionCannotRead ( 1201 )
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 SignallingSessionCannotSend ( 1202 )
+ SignallingSessionBadResponse ( 1203 )

BENARFRENMEBRERBRSREXLERER,

SDK £2EEBRHNXBNE R ZigE, EEREE , KHBATERER
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE, MIREiXHK I , NPRASTERR
PUBLISHED/SUBSCRIBED,

SDK ¥/ IVSErrorDelegate:didEmitError BY 5| XXM IRNRB , HH
IVSBroadcastErrorIsFatalKey == NO.

BE : TRBUTEMRE , BN SDK 2BFHER. HE , NARF AR RBUBFHTESE
o

BELEY , RRXMK

EERITHERYFARELAN , RUERHTNEERAAH. XWEHEEBR T ARAMIMEHEIRP
HIRCE R 1400,

BENARFRAENMERERBZRSRELER.

SDK £FR & Wm/ATRRE, EEIRHE , XKWATEREAR
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE, #IREiXHK I , NPRASTERNR
PUBLISHED/SUBSCRIBED,

SDK i H didEmitError Bt 5| & 4% , HEIRMAH = 1400 , IVSBroadcastErrorlsFatalKey = NO,
BE . TERITEMIRE , BN SDK 2B ER. & , NABRF IR KRB EGHITESE
e MREERZEEXR , BN BRIEZBATELXNK,

IVS 1% SDK : BE X BBIR IE1%Thae

BEXEGMARARRAREFG & SDK RHEBCHEBGRMA , MANXBRTHIREN. BELEE
RAREENFEFKNEBFD' L LEREZR , WA UARTRNRARFRITHNN EELLE | 6
s E AR AL I RBUR & o

HIeEA B EXEGHARN REYHITBEZF T (HlnERFERHRMAYVNEBUERE ) 67, I"
& SDK FBAREEMN. MR , NARFAREBLERNNESEAR. BZRERFAXH,
T RN R A E AR L.
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Android

£l% DeviceDiscovery i , BRIE—MEEHANR :

CustomImageSource imageSource = deviceDiscovery.createImageInputSource(new
BroadcastConfiguration.Vec2(1280, 720));

W5 ENIRE — 4 CustomImageSource , X 2#RAHHK Android Surface XIFHE &R, F
% SurfaceSource XIFA/NABMEER, BEALAGIE InagePreviewView RERERNBAMNA,

RZEJKRE Surface :

Surface surface = surfaceSource.getInputSurface();

It Surface ATLA ARG IZES ( 620 Camera2, OpenGL ES MEME ) WAEETX, HEHM
FAZ SR EREE Surface BIFRPLFIBRSUEEIHE, B2 , FZF ( HI0 beauty-filter FE ) 12T
—f5E , ATMARFEENE Surface kK#TER, BULAXTSEFI Surface £EEE
BE , NitERHOEFEHWSE BEHT R AR

It CustomImageSource A LA‘@#7E LocalStageStream A ¥ H StageStrategy REILAL &R
#| Stage,

i0S
£1% DeviceDiscovery &iFfg , HRIE— 1B GEM AR

let customSource = broadcastSession.createImageSource(withName: "customSourceName")

L FERIRE—4 IVSCustomImageSource , ER—PMATNABRFF IR CMSampleBuffers
WEGR. BXXENEERN , ESH 0S| # SDK & ; BRIk ANEEFENSH &
SDK & 1ThREY Amazon IVS RAERE,

RREBENRNEARASRZRIES -
customSource.onSampleBuffer(sampleBuffer)

WFERMM , BEDBERERALEZ. H0, RIREERNZMEH , NEXM AVCaptureSession
WE— N ARE SR, RARFUUEEEAEA# L BENRGR. IREE , NARFIUE
FEARRIBEXBBRZAHITEHE —SWLE (HIMEFIEE ) -
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IVSCustomImageSource AJLAE%ETE IVSLocalStageStream ¥ H IVSStageStrategy iRE
A& % Stage,

VS |~ #%& SDK : E= 5 MHYLIEER | SRATIEREINBE

AEBRRECELATEELEBGIRARS VS SKiiR #% SDK EXBI BN NARF .

BIEREEERFERBEENRTMNVERRERAN, XEAERSARNSEE, K5IMA
FEBERGER,

ERE=ZFHIESR

B RFESR SDK M HBRIEE B E L EGR AR , B HE =75 HHlEHE SDK 5 IVS I #& SDK &
. BEXEGMARAFRARFE & SDK RHACHEGRMA. E=HRRERHEE SDK 7
DEEMIMNER AR , LOERAENNES, NREENR , HUTEES B ELESFRNER

Hit,
Third-Party
Captured . _ Processed _
—Raw Image+ FllterSFl’DrEwder Image —> Video Ingest

Device Camera IVS Broadcast SDK
(Custom Image Source)

FZAE=FREERHENN , THRNA TREZRAAH MR N T UEE | 5 E XL E G5 AR
MEXHNRNEST L. ZRERREMAR IVS I 1% SDK A5 :

- Web — RERHEELTEBFEAGLEREER TR, AT, LA captureStream AR EE
HAAM MediaStream. AJE , AT LU MediaStream ## 5 LocalStageStream WY SEH & 75 215
AN
Ho

» Android — R IRt E M SDK AT LUWUERE IVS ™15 SDK 1R E =E Surface , A LU
HBRAE, MREANVE , ITNEIHSABEALRS , REEXIEELNEHRRERNER
Surfaces

- I0S —E=FEERMHEN SDK LTRMERA TIEERRWHEIMIMER CMSampleBuffer, Bx
WM fE AL AN & 2 IFIREX CMSampleBuffer EARLRMENER , BSRE=FEEREE
SDK #9324,

¥ BytePlus & IVS J"#& SDK &4 H

A RSB a4 BytePlus Effects SDK 5 IVS T~ SDK &4 # .
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Android

R FRE BytePlus Effects SDK

Bz, MEILFEE BytePlus Effects SDK B 4IfE R , {55 ® BytePlus Android 157138
Mo
REBEXEBIR

A1t SDK & , FMETABEHRBA TREMRAENMRER B EXBGEAR. Nk, BolE
DeviceDiscovery MRMWZFIHLRBELEBGR. EIE , YEMEHBEXEGHE AR B3
TEENERGR , 7% SDK TEAREEMAN. HR , NARFAREBLEENNEmEAR,

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)
var customSource = deviceDiscovery.createImageInputSource( BroadcastConfiguration.Vec2(
720F, 1280F

)

var surface: Surface = customSource.inputSurface
var filterStream = ImagelocalStageStream(customSource)

R RN L B A A R B E LB B AR

71 T 5k B BytePlus Effect SDK R A TIRERRAVAEIMIE R K IVS ™ #8 SDK , iEFFL

B/ BytePlus Effects SDK BV AV E ., LEE G , SDK 21 onDrawFrame() 75

7%, onDrawFrame() 75352 Android B GLSurfaceView.Renderer REIFRM —F AR 5%,
BytePlus f2t#Y Android REIRARFH , ESMENM EHBALEE ; eREHEEE, B8, &7
LAERIB K47 onDrawFrame() 5% , FtQEBEGEAVEHFEBETEENEGBA AR, MW
LT REREIFFTR , £/ BytePlus SDK $2#) transferTextureToBitmap F &M 1T I #i,
75 3£ H 3K B BytePlus Effects SDK B com.bytedance.labcv.core.util.iImageUtil EER |, fILA TR
TR TR. RE , BRI NERNAMEE A Surface BB/ LUERE] CustomImageSource KR
Android Surface, ZXELIEA onDrawFrame() 2R —RINA , AEBLFERAMMA K.

Java

import com.bytedance.labcv.core.util.ImageUtil;

protected ImageUtil imageUtility;
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@Override
public void onDrawFrame(GL10 gl10) {

// Convert BytePlus output to a Bitmap
Bitmap outputBt = imageUtility.transferTextureToBitmap(output.getTexture(),ByteEffect

Constants.TextureFormat.Texture2D,output.getWidth(), output.getHeight());
canvas = surface.lockCanvas(null);

canvas.drawBitmap(outputBt, @f, 0f, null);
surface.unlockCanvasAndPost(canvas);

¥ DeepAR 5 IVS | #& SDK &£ &
AN B IR DeepAR SDK 5 IVS /-1 SDK &8 # A,
Android

A X IAEF DeepAR SDK 5 Android IVS [ 1% SDK R HIEAEER |, 55 Deepar B Android EEF
B,

i0S
B3 1{T4F DeepAR SDK 5 i0S IVS [ 1§ SDK MM HMIES. , S Deepar #) i0S ERIEH,
R Snap & IVS | #& SDK &£ H

AR A B ARF Snap B9 Camera Kit SDK 5 VS J"#% SDK &4 M.

Web

AWRRECELBESEA Web 3 SDK &40 F1T W,

EE£ /K Snap BY Camera Kit SDK 5 IVS EA157 Web J"# SDK , 8EZE .

1. &% Camera Kit SDK 1 Webpack. ( {18 R~HIEA Webpack EREGEF , BEATLUEAE
SIEENTARHAER. )

12 index.html,

AINEETE,

ETNRESEE,

EREENANNEZERX,

o k~ @b
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6. f|2 Camera Kit &1iF,

7. RERHA R A%k,

8. ¥ Camera Kit 2iEM I L EREE

9. 73 Camera Kit 2t FERMEMAFRIRH XM LocalStageStream,
10817 Webpack Bt & X #-

XESERANZENNTENT,

Z % Camera Kit SDK F1 Webpack

npm i @snap/camera-kit webpack webpack-cli

B2 index.html

BETX, 62 HTML #4k , 71/ Web I #& SDK fENHIAIRES A, ETEHNREF |, BHLHF
<SDK version> B} ERIEEMEAR #& SDK hRZ<,

JavaScript

<l--

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-
Identifier: Apache-2.0 */

-—>
<!DOCTYPE html>
<html lang="en">

<head>
<meta charset="UTF-8" />
<meta http-equiv="X-UA-Compatible" content="IE=edge" />
<meta name="viewport" content="width=device-width, initial-scale=1.0" />

<title>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</title>
<!-- Fonts and Styling -->

<link rel="stylesheet" href="https://fonts.googleapis.com/css?
family=Roboto:300,300italic,700,700italic" />

<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/normalize/8.0.1/

normalize.css" />

<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/milligram/1.4.1/

milligram.css" />
<link rel="stylesheet" href="./index.css" />
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<!l-- Stages in Broadcast SDK -->

<script src="https://web-broadcast.live-video.net/<SDK version>/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>
<!-- Introduction -->
<header>
<hl>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</hl>

<p>This sample is used to demonstrate basic HTML / JS usage. <b><a href="https://
docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html">Use the AWS
CLI</a></b> to create a <b>Stage</b> and a corresponding <b>ParticipantToken</b>.
Multiple participants can load this page and put in their own tokens. You can <b><a
href="https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#glossary"
target="_blank">read more about stages in our public docs.</a></b></p>
</header>
<hr />

<!-- Setup Controls -->
<!-- Local Participant -->

<hr style="margin-top: 5rem"/>

<!-- Remote Participants -->
<!-- Load all Desired Scripts -->
</body>
</html>
WINEETTE

B2 HTML , ATREMENNZXZRHEESEETHE

JavaScript

<!l-- Setup Controls -->
<div class="row">
<div class="column">
<label for="video-devices">Select Camera</label>
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<select disabled id="video-devices">
<option selected disabled>Choose Option</option>
</select>
</div>
<div class="column">
<label for="audio-devices">Select Microphone</label>
<select disabled id="audio-devices">
<option selected disabled>Choose Option</option>
</select>
</div>
<div class="column">
<label for="token">Participant Token</label>
<input type="text" id="token" name="token" />
</div>
<div class="column" style="display: flex; margin-top: 1.5rem">
<button class="button" style="margin: auto; width: 100%" id="join-button'">Join
Stage</button>
</div>
<div class="column" style="display: flex; margin-top: 1.5rem">
<button class="button" style="margin: auto; width: 100%" id="leave-button">Leave
Stage</button>
</div>
</div>

EETHRMMEM HTML BLERK B A NIzES 5E AR

JavaScript

<!-- Local Participant -->
<div class="row local-container">
<canvas id="canvas'"></canvas>

<div class="column" id="local-media"></div>
<div class="static-controls hidden" id="local-controls">
<button class="button" id="mic-control">Mute Mic</button>
<button class="button" id="camera-control">Mute Camera</button>
</div>
</div>

<hr style="margin-top: S5rem"/>

<!-- Remote Participants -->
<div class="row">
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<div id="remote-media"></div>
</div>

mEHMZEE , A TIREMAVREBI G EZHNMHH JavaScript X, ( EATHEEED , &F
BIEX L JavaScript XA FHRENHGE LN H | XHFER AT Camera Kit fERER G A
WYPRY JavaScript XA EEIRE Camera Kit, MAGRKURFHAIRRFINARARBIEENE
#B. )

JavaScript

<!-- Load all Desired Scripts -->
<script src="./helpers.js"></script>
<script src="./media-devices.js"></script>
<!-- <script type="module" src="./stages-simple.js"></script> -->
<script src="./dist/bundle.js"></script>

ERMEESEE
BTk, 8l helpers.js , HHBSATERNRESEENHEI S L

JavaScript

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-
Identifier: Apache-2.0 */

function setupParticipant({ isLocal, id }) {
const groupId = islLocal ? 'local-media' : 'remote-media';
const groupContainer = document.getElementById(groupId);

const participantContainerId = islLocal ? 'local' : id;
const participantContainer = createContainer(participantContainerId);
const videoEl = createVideoEl(participantContainerId);

participantContainer.appendChild(videoEl);
groupContainer.appendChild(participantContainer);

return videoEl;

function teardownParticipant({ isLocal, id }) {
const groupId = islLocal ? 'local-media' : 'remote-media';
const groupContainer = document.getElementById(groupId);
const participantContainerId = islLocal ? 'local' : id;
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const participantDiv = document.getElementById(

participantContainerId + '-container'
);
if (!participantDiv) {
return;
}
groupContainer.removeChild(participantDiv);

function createVideoEl(id) {
const videoEl = document.createElement('video');
videoEl.id = id;
videoEl.autoplay = true;
videoEl.playsInline = true;
videoEl.srcObject = new MediaStream();
return videoEl;

function createContainer(id) {
const participantContainer = document.createElement('div');
participantContainer.classlList = 'participant-container';

participantContainer.id = id + '-container';

return participantContainer;

EREEENENNEZRX
ETXK, Bl media-devices.js , HFEZEATEREZIREZNENNEZR XN S Z

JavaScript

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-
Identifier: Apache-2.0 */

/**
* Returns an initial list of devices populated on the page selects
*/

async function initializeDeviceSelect() {
const videoSelectEl = document.getElementById('video-devices');
videoSelectEl.disabled = false;

const { videoDevices, audioDevices } = await getDevices();
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videoDevices.forEach((device, index) => {
videoSelectEl.options[index] = new Option(device.label, device.deviceld);

1)

const audioSelectEl = document.getElementById('audio-devices');

audioSelectEl.disabled = false;
audioDevices.forEach((device, index) => {
audioSelectEl.options[index] = new Option(device.label, device.deviceld);

1)

/**
* Returns all devices available on the current device
7
async function getDevices() {
// Prevents issues on Safari/FF so devices are not blank
await navigator.mediaDevices.getUserMedia({ video: true, audio: true });

const devices = await navigator.mediaDevices.enumerateDevices();
// Get all video devices
const videoDevices = devices.filter((d) => d.kind === 'videoinput');
if (!videoDevices.length) {
console.error('No video devices found.');

// Get all audio devices
const audioDevices = devices.filter((d) => d.kind === 'audioinput');
if (laudioDevices.length) {

console.error('No audio devices found.');

return { videoDevices, audioDevices };

async function getCamera(deviceId) {
// Use Max Width and Height
return navigator.mediaDevices.getUserMedia({
video: {
deviceId: deviceld ? { exact: deviceld } : null,
},
audio: false,

1)
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async function getMic(deviceld) {
return navigator.mediaDevices.getUserMedia({
video: false,

audio: {
deviceId: deviceld ? { exact: deviceld } : null,
},
1)
}
@2 Camera Kit &1%

Bl stages.js , HAZENELNATHNAGEF FZUMREX M EEEANEE, EARXMGNE
—% , HA1S AT & SDK H Camera Kit Web SDK , ##I#{LNATFE SDK WEE, RITES
£ /23 Camera Kit Web SDK /518 createSession k&2 Camera Kit 21F, BIE , BfitE
FNRE&EBESTE ; X&Ei1F Camera Kit SER ) ZEH H,

Java

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-
Identifier: Apache-2.0 */

// All helpers are expose on 'media-devices.js' and 'dom.js'

// const { setupParticipant } = window;

// const { initializeDeviceSelect, getCamera, getMic } = window;
// require('./helpers.js');

// require('./media-devices.js');

const {
Stage,
LocalStageStream,
SubscribeType,
StageEvents,
ConnectionState,
StreamType,

} = IVSBroadcastClient;

import {
bootstrapCameraKit,
createMediaStreamSource,
Transform2D,

} from '@snap/camera-kit';
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let cameraButton = document.getElementById('camera-control');
let micButton = document.getElementById('mic-control');

let joinButton = document.getElementById('join-button');

let leaveButton = document.getElementById('leave-button');

let controls = document.getElementById('local-controls');
let videoDeviceslList = document.getElementById('video-devices');
let audioDeviceslList = document.getElementById('audio-devices');

// Stage management
let stage;

let joining = false;
let connected = false;
let localCamera;

let localMic;

let cameraStageStream;
let micStageStream;

const liveRenderTarget = document.getElementById('canvas');

const init = async () => {
await initializeDeviceSelect();

const cameraKit = await bootstrapCameraKit({

apiToken: INSERT_API_TOKEN_HERE,
1)

const session = await cameraKit.createSession({ liveRenderTarget });

IREU A &k

EREGL , BRMALNELA ID, EAE CameraKit F R AR FKRE, FHRAIF , R41ES
N AR E YR SLEA P IS — NE LR LR 1E,

JavaScript

const { lenses } = await cameraKit.lensRepository.loadLensGroups([
INSERT_LENS_GROUP_ID_HERE,
1;

session.applylLens(lenses[0]);
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FF Camera Kit & /Y4 HEZRFE A

£ H captureStream F &R EE A A ARH MediaStream. EAIFEE B R AELH VLI TRE HL5R
To WA, RATEENANZRXABRENRARNMEFMITEE , URATNANBEFESNEHMUT
25, EMAZENEHMTERF , BA1EA Camera Kit 2ELUARRB BRI MediaStream , XHE
ALK MEEAR,

JavaScript

const snapStream = liveRenderTarget.captureStream();

cameraButton.addEventListener('click', () => {

const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);
cameraButton.innerText = isMuted ? 'Show Camera' : 'Hide Camera';
});
micButton.addEventListener('click', () => {
const isMuted = !micStageStream.isMuted;
micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? 'Unmute Mic' : 'Mute Mic';
});

joinButton.addEventListener('click', () => {
joinStage(session, snapStream);

1)

leaveButton.addEventListener('click', () => {
leaveStage();
});
i

79 Camera Kit f2{ A T E R FEAKIRH &K LocalStageStream

ERANATELNUTR , BHRE —MNAM setCameraKitSource WEE , ATF&AZH
MBI L3R MediaStream, B HH) MediaStream BB ERITEMERE , BAEKRA]
EEEBAARMMBEYIR. RIMNTLUEN AR getCamera #BI A EHFH D E L localCamera
RESARMMEIIR. RE , BN TR HEIIR (B localCamera ) MeE N REZES
setCameraKitSource, setCameraKitSource BREEI A createMediaStreamSource ¥
BAT AR b M ALIRFIR A CameraKit WIEAIR. ARfE |, iR CameraKit WFEMARAE R RIEME LT
BB, A, BEARENATERER , HELEA session.play() FEHER I HmEER.
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ME , NEXNATMNERBIRN MediaStream & , BATTUSEFHEFTES. At , B
AR B MediaStream MI#ISRHE IR LocalStageStream, RS , AILUN LocalStageStream
HEFlEiE T E R HH StageStrategy,

JavaScript

async function setCameraKitSource(session, mediaStream) {
const source = createMediaStreamSource(mediaStream);
await session.setSource(source);
source.setTransform(Transform2D.MirrorX);
session.play();

}
const joinStage = async (session, snapStream) => {
if (connected || joining) {
return;
}

joining = true;
const token = document.getElementById('token').value;

if (!token) {
window.alert('Please enter a participant token');
joining = false;
return;

// Retrieve the User Media currently set on the page

localCamera = await getCamera(videoDeviceslList.value);

localMic = await getMic(audioDeviceslList.value);

await setCameraKitSource(session, localCamera);

// Create StageStreams for Audio and Video

// cameraStageStream = new LocalStageStream(localCamera.getVideoTracks()[0]);
cameraStageStream = new LocalStageStream(snapStream.getVideoTracks()[0Q]);
micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);

const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];
.
shouldPublishParticipant() {
return true;

}I
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shouldSubscribeToParticipant() {
return SubscribeType.AUDIO_VIDEO;
},
i

THNERKBATEERNEERRNNES !

JavaScript

stage = new Stage(token, strategy);

// Other available events:
// https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#events

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {
connected = state === ConnectionState.CONNECTED;

if (connected) {
joining = false;
controls.classList.remove('hidden');
} else {
controls.classList.add('hidden');
}
});

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log('Participant Joined:', participant);

1)

stage.on(
StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED,
(participant, streams) => {
console.log('Participant Media Added: ', participant, streams);

let streamsToDisplay = streams;

if (participant.islLocal) {
// Ensure to exclude local audio streams, otherwise echo will occur
streamsToDisplay = streams.filtexr(
(stream) => stream.streamType === StreamType.VIDEO
I

const videoEl = setupParticipant(participant);
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streamsToDisplay.forEach((stream) =>
videoEl.srcObject.addTrack(stream.mediaStreamTrack)
);
}
);

stage.on(StageEvents.STAGE_PARTICIPANT_LEFT, (participant) => {
console.log('Participant Left: ', participant);
teardownParticipant(participant);

1)

try {
await stage.join();
} catch (err) {
joining = false;
connected = false;
console.error(err.message);
}
};

const leaveStage = async () => {
stage.leave();

joining = false;
connected = false;

cameraButton.innerText = 'Hide Camera';
micButton.innerText = 'Mute Mic';
controls.classList.add('hidden');
13
init();
B2 Webpack &t & 324

B2 webpack.config.js FARMUTRE, XWH4 7 LEMNIZBE , FEEEFA import & AKE
F Camera Kit,

JavaScript

const path = require('path');
module.exports = {
entry: ['./stage.js'],
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output: {
filename: 'bundle.js',
path: path.resolve(__dirname, 'dist'),
.
};

&J& , 21T npm run build LR Webpack Bt & X4 Y E LYY JavaScript, 208 f5 7] LA
MR RS B2t HTML 1 JavaScript, g0 , BRI LAMEG B 1TEA Python B9 HTTP fRSSE: , 0T
= -

# Run this from the command line and the directory containing index.html
python3 -m http.server -d ./

MR Python B HTTP BR3588 , WK 75X 585 7 S E http://localhost:8000, AJa , &M%
KERB LB ZHEEN Snap Lens B AR MR 2 K A BN ITR

Android

E ¥ Snap #9 Camera Kit SDK & IVS Android | & SDK £/ , B4 Z % Camera Kit SDK , #1#&1L
Camera Kit &% , A% X H ¥ Camera Kit 2iF8 & HiBRX 2 B E X EE&H AR,

E R4 Camera Kit SDK , HE AT HRERMEIEHEIRMP build.gradle X#HH, F
$cameraKitVersion B A ZHH Camera Kit SDK R,

Java

implementation "com.snap.camerakit:camerakit:$cameraKitVersion"

a1 HFKE cameraKitSession, Camera Kit 33 Android B CameraX API 124t 7 &##E
HNakxss K ALETERESEZRMNIZBEA TR CameraX & Camera Kit —f2{F ., A LU
CameraXImageProcessorSource X &M ImageProcessor BISKIR , X AT SAFF i 4B LT3 38
AT .

Java

protected void onCreate(@Nullable Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);
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// Camera Kit support implementation of ImageProcessor that is backed by
CameraX library:
// https://developer.android.com/training/camerax
CameraXImageProcessorSource imageProcessorSource = new
CameraXImageProcessorSource(
this /*context*/, this /*lifecycleOwner*/
);

imageProcessorSource.startPreview(true /*cameraFacingFront*/);
cameraKitSession = Sessions.newBuilder(this)
.imageProcessorSource(imageProcessorSource)

.attachTo(findViewById(R.id.camerakit_stub))
.build();

IRENH B A& 3k
O LAE Camera Kit FZA R IFHRREBFAEERELREIRF -

Java

// Fetch lenses from repository and apply them
// Replace LENS_GROUP_ID with Lens Group ID from https://camera-kit.snapchat.com
cameraKitSession.getlLenses().getRepository().get(new Available(LENS_GROUP_ID),
available -> {
Log.d(TAG, "Available lenses: " + available);
Lenses.whenHasFirst(available, lens ->
cameraKitSession.getlLenses().getProcessor().apply(lens, result -> {
Log.d(TAG, "Apply lens [" + lens + "] success: " + result);
1)
1DF

EHTIE  BELERNMAAT BEXBBRNIER Surface. £/ DeviceDiscovery R
H B2 CustomImageSource LARE SurfaceSource., RJF , BAILLF Camerakit £FEMNHHE
%% SurfaceSource RMHMWIKE Surface,

Java

val publishStreams = ArraylList<LocalStageStream>()

val deviceDiscovery = DeviceDiscovery(applicationContext)
val customSource =
deviceDiscovery.createImageInputSource(BroadcastConfiguration.Vec2(720f, 1280f))
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cameraKitSession.processor.connectOutput(outputFrom(customSource.inputSurface))
val customStream = ImagelocalStageStream(customSource)

// After rendering the output from a Camera Kit session to the Surface, you can
// then return it as a LocalStageStream to be published by the Broadcast SDK
val customStream: ImagelLocalStageStream = ImagelLocalStageStream(surfaceSource)
publishStreams.add(customStream)

@Override
fun stageStreamsToPublishForParticipant(stage: Stage, participantInfo:
ParticipantInfo): List<LocalStageStream> = publishStreams

Sz
7|

GEESHMIEES IVS T #E SDK &5 H
EEHRE—MIEIEE  CEEBOEEESEREESE, NTEFR , BRESHE

1. MIREH AR IR EVE AL E 5o

2. £ Google MR FIEHFHI NIENERT &,
. MERMSEEESRENESRBHEES.

4. FHEHALRLBENEGRIIT

N
Captured Google W" . .
"~ Raw Image ML Kit ' + J—Bltmap_p —Video Ingest—p-
[————|

Device Camera Segmentation Custom IVS Broadcast SDK
Mask Background (Custom Image Source)

Web

AWRREBEELBBER Web 3 SDK &40 F1T FE W,

EFAEEYRGEHRERBNES | BFEHAHA MediaPipe Image Segmenter WE A EIER, X2
—MYEFEIEE AT RMMMANBLEEEVNTIRRER. RS, BUUEAZERPNLERX
BEREBNES , FERBUMETPNII SBREHIRTHEENEELEBRF,

TFEBERE IVS SRR Web I3 SDK £/ , £EE :

1. &% MediaPipe # Webpack., ( EAHIRBIER Webpack ERIEYERF , BEALUERAB S ERF
WA RBREF. )
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2. 82 index.html,
3. m™IEAETTE,

4. AINEIAFRZE,

5. 8l& app.js.
0.
7
8

MEEELERE K.
. 8l ImageSegmenter KIEHI,
SR ER BB L,
9. HIBEREBMREE,
10812 Webpack BLi& X #,
11 G848y JavaScript X4,

Z % MediaPipe 1 Webpack

B, BR%¥ emediapipe/tasks-vision # webpack npm &, THEH RHIER Webpack 5
JavaScript 4827 ; IREE , B UERTRNVEHARERF.

JavaScript
npm i @mediapipe/tasks-vision webpack webpack-cli
BEMEFIEM package. json BAEE webpack 1ER HZEBIZ
JavaScript
"scripts": {
"test": "echo \"Error: no test specified\" && exit 1",

"build": "webpack"
},

#% index.html

BETX, 62 HTML #4 , 71/ Web I~ #& SDK fENHIAIRES A, ETEHNREF |, BHLHF
<SDK version> BN IR IEREEMMNI & SDK A,

JavaScript

<!DOCTYPE html>
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<html lang="en">

<head>
<meta charset="UTF-8" />
<meta http-equiv="X-UA-Compatible" content="IE=edge" />
<meta name="viewport" content="width=device-width, initial-scale=1.0" />

<!-- Import the SDK -->

<script src="https://web-broadcast.live-video.net/<SDK version>/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

</body>
</html>

NIRRT R

BTk, BEEXHFENFIMN—MATENFNEATE, UATENTSENEMNEIER , FFAE
MediaPipe Image Segmenter Wi A, E—NMEHRTERGATERNE BHENTK., E=-NEA
AEFATERFRAEETENEENEG. ATHTEEENEGNE-NMERNAEUAREL DRGSR
MEEFIBIFALBERHRIER , BIENEPHEBRE.

JavaScript

<div class="row local-container">
<video id="webcam" autoplay style="display: none'"></video>
</div>
<div class="row local-container">
<canvas id="canvas" width="640px" height="480px"></canvas>

<div class="column" id="local-media"></div>
<div class="static-controls hidden" id="local-controls">
<button class="button" id="mic-control">Mute Mic</button>
<button class="button" id="camera-control">Mute Camera</button>
</div>
</div>
<div class="row local-container">
<canvas id="background" width="640px" height="480px" style="display: none"></
canvas>
</div>
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AN AR &
I AFRZ AINE B4R JavaScript X , ZXH O THITESERNIREANHEA M IE
A

<script src="./dist/bundle.js"></script>

812 app.js

ETR, 81— JavaScript XHFLIREE HTML TES I EZNBER NN TENTETR. A
ImageSegmenter M FilesetResolver #3R, ImageSegmenter EHRFAHFHITHEIES

JavaScript

const canvasElement = document.getElementById("canvas");
const background = document.getElementById("background");
const canvasCtx = canvasElement.getContext("2d");

const backgroundCtx = background.getContext("2d");

const video = document.getElementById("webcam");

import { ImageSegmenter, FilesetResolver } from "@mediapipe/tasks-vision";

BTk, SIZ2—NMEA init() W , ATMNAFPHRGIFK E MediaStream , HESXREN
BT ME AR EBERE. NREFINSEHITESSUMAMEBTES

BEE , EMAZEASKN , BINEEA—NE R segmentationStream WEE, XRNBEHTE
BIRWUR , S sBNERRETENEENEG LN SRS, BE , LEERESATAE
LocalStageStream By3:fl , ZEBIAM UL FEES

JavaScript

const init = async () => {
await initializeDeviceSelect();

cameraButton.addEventListener("click", () => {
const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);
cameraButton.innerText = isMuted ? "Show Camera" : "Hide Camera";

1);

micButton.addEventListener("click", () => {
const isMuted = !micStageStream.isMuted;
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micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? "Unmute Mic" : "Mute Mic";

1)

localCamera = await getCamera(videoDeviceslList.value);
const segmentationStream = canvasElement.captureStream();

joinButton.addEventListener("click", () => {
joinStage(segmentationStream);

1)

leaveButton.addEventListener("click", () => {
leaveStage();

1)
};

mEEELEREA

£ init RBWIESE , A FAA| R initBackgroundCanvas FIBRERAIIRED | Z BB i 3T
HmHEBENBGHFEERIER L, BMTRET —NMNSRPENLEE FMNAF BRI
MediaStream ZEEMIMIN R, FHfE , EWMX K F4Z1EF Image Segmenter, b , BERE—
ANE A renderVideoToCanvas MEREKENEBEEE , UEEMMIMKTEN AR, BINFERE
(9 25 3R o E S B B

JavaScript

initBackgroundCanvas();

video.srcObject = localCamera;
video.addEventListener("loadeddata", renderVideoToCanvas);

AR initBackgroundCanvas BE# , EMRXEFMBEG. EHREF , BIMERA—KB
EHEGENBENER, S2EENRENEAFNETEEPRE , EAEFIEe53SHEIEREN
A TENTREEEH

JavaScript

const initBackgroundCanvas = () => {
let img new Image();
img.src = "beach.jpg";

img.onload = () => {
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backgroundCtx.clearRect(@, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);
};
i

B2 ImageSegmenter L4

ETX, 82 ImageSegmenter KWLl , ZEFFXNEGFETIEHBERLERENES, E0IE
ImageSegmenter KSEHIES |, B ERER D EER,

JavaScript

const createImageSegmenter = async () => {
const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/
@mediapipe/tasks-vision@@.10.2/wasm");

imageSegmenter = await ImageSegmenter.createFromOptions(audio, {
baseOptions: {
modelAssetPath: "https://storage.googleapis.com/mediapipe-models/image_segmenter/
selfie_segmenter/floatl6/latest/selfie_segmenter.tflite",
delegate: "GPU",
},
runningMode: "VIDEO",
outputCategoryMask: true,
1)
};

FHSURER S £

BTk, ol 2FIMREREEMES TRNEY, BRIMNEEFIMFERIES L , XKL

A LAEA Canvas 2D APl NEfH HPIREGGIR&E, EHITHRER |, RA1E AL %
BIATH ImageSegmenter Kl , A segmentforVideo FAEMMMF D EFEEET R, 4
segmentforVideo AR EIR , ERBEARINNBEENLEAEE replaceBackground Kt TERE
],

JavaScript

const renderVideoToCanvas = async () => {
if (video.currentTime === lastWebcamTime) {
window.requestAnimationFrame(renderVideoToCanvas);
return;

}

lastWebcamTime = video.currentTime;
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canvasCtx.drawImage(video, @, 0, video.videoWidth, video.videoHeight);

if (imageSegmenter === undefined) {
retuzrn;

let startTimeMs = performance.now();

imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);

};
HBRESEREE

f2 replaceBackground E% , T HEENESRGSHEINMSUREFNIRESH , UBRE SR,
ZEBEENLI RN ANES TRPREZBENEBGNUMENERGRBIE. A5, c_E
1 ImageSegmenter REMEES , ZESERI ST EMLEEGR, STEMESN , 25 EFiHFE
ERAFHENENGRESNZEMANESGREED., THE , EaNRANGRBIEBHTER , 8
SEFRESLE  ABSNELHFER L,

JavaScript

function replaceBackground(result) {

let imageData = canvasCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;

let backgroundData = backgroundCtx.getImageData(®, @, video.videoWidth,
video.videoHeight).data;

const mask = result.categoryMask.getAsFloat32Array();

let j = 0;

for (let i = @; i < mask.length; ++i) {
const maskVal = Math.round(mask[i] * 255.0);

Jo+= 4
// Only copy pixels on to the background image if the mask indicates they are in the
foreground
if (maskval < 255) {
backgroundData[j] = imageDatalj];
backgroundDatal[j + 1] imageDatalj + 1];
backgroundDatal[j + 2] imageDatal[j + 2];
backgroundDatal[j + 3] imageDatalj + 3];
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// Convert the pixel data to a format suitable to be drawn to a canvas
const uint8Array = new Uint8ClampedArray(backgroundData.buffer);
const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, @, 0);
window.requestAnimationFrame(renderVideoToCanvas);

}

ERSE , THREBELARMEZENTE app. js X :

JavaScript

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-
Identifier: Apache-2.0 */

// All helpers are expose on 'media-devices.js' and 'dom.js'
const { setupParticipant } = window;

const { Stage, LocalStageStream, SubscribeType, StageEvents, ConnectionState,
StreamType } = IVSBroadcastClient;

const canvasElement = document.getElementById("canvas");

const background = document.getElementById("background");

const canvasCtx = canvasElement.getContext("2d");

const backgroundCtx = background.getContext("2d");

const video = document.getElementById("webcam");

import { ImageSegmenter, FilesetResolver } from "@mediapipe/tasks-vision";

let cameraButton = document.getElementById("camera-control");
let micButton = document.getElementById("mic-control");

let joinButton = document.getElementById("join-button");

let leaveButton = document.getElementById("leave-button");

let controls = document.getElementById("local-controls");
let audioDeviceslList = document.getElementById("audio-devices");
let videoDeviceslList = document.getElementById("video-devices");

// Stage management
let stage;

let joining = false;
let connected = false;
let localCamera;

let localMic;

let cameraStageStream;
let micStageStream;
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let imageSegmenter;
let lastWebcamTime = -1;

const init = async () => {
await initializeDeviceSelect();

cameraButton.addEventListener("click", () => {

const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);
cameraButton.innerText = isMuted ? "Show Camera" : "Hide Camera";
1);
micButton.addEventListener("click", () => {
const isMuted = !micStageStream.isMuted;
micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? "Unmute Mic" : "Mute Mic";
1);

localCamera = await getCamera(videoDeviceslList.value);
const segmentationStream = canvasElement.captureStream();

joinButton.addEventListener("click", () => {
joinStage(segmentationStream);

1)

leaveButton.addEventListener("click", () => {
leaveStage();
1)

initBackgroundCanvas();

video.srcObject = localCamera;
video.addEventListener("loadeddata", renderVideoToCanvas);

I
const joinStage = async (segmentationStream) => {
if (connected || joining) {
retuzrn;
}

joining = true;

const token = document.getElementById("token").value;

if (!token) {
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window.alert("Please enter a participant token");
joining = false;
retuzrn;

// Retrieve the User Media currently set on the page
localMic = await getMic(audioDeviceslList.value);

cameraStageStream = new LocalStageStream(segmentationStream.getVideoTracks()[0]);

micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);

const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];
},
shouldPublishParticipant() {
return true;
I
shouldSubscribeToParticipant() {
return SubscribeType.AUDIO_VIDEO;
},
I

stage = new Stage(token, strategy);

// Other available events:
// https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#events
stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {

connected = state === ConnectionState.CONNECTED;

if (connected) {
joining = false;
controls.classList.remove("hidden");
} else {
controls.classList.add("hidden");
}
1);

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log("Participant Joined:", participant);

1)

stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED, (participant, streams) => {

console.log("Participant Media Added: ", participant, streams);

de =
B =

B
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let streamsToDisplay = streams;

if (participant.isLocal) {
// Ensure to exclude local audio streams, otherwise echo will occur
streamsToDisplay = streams.filter((stream) => stream.streamType ===
StreamType.VIDEOQ);
}

const videoEl = setupParticipant(participant);
streamsToDisplay.forEach((stream) =>
videoEl.srcObject.addTrack(stream.mediaStreamTrack));

1)

stage.on(StageEvents.STAGE_PARTICIPANT_LEFT, (participant) => {
console.log("Participant Left: ", participant);
teardownParticipant(participant);

1)

try {
await stage.join();
} catch (err) {
joining = false;
connected = false;
console.error(err.message);
}
};

const leaveStage = async () => {
stage.leave();

joining = false;
connected = false;

cameraButton.innerText = "Hide Camera";
micButton.innerText = "Mute Mic";
controls.classList.add("hidden");

i

function replaceBackground(result) {

let imageData = canvasCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;

let backgroundData = backgroundCtx.getImageData(®, @, video.videoWidth,
video.videoHeight).data;
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const mask = result.categoryMask.getAsFloat32Array();
let j = 0;

for (let i = @; i < mask.length; ++i) {
const maskVal = Math.round(mask[i] * 255.0);

Jo+= 4

if (maskVal < 255) {
backgroundData[j] = imageDatalj];
backgroundDatal[j + 1] imageDatalj + 1];
backgroundDatal[j + 2] imageDatal[j + 2];
backgroundDatal[j + 3] imageDatalj + 3];

}
const uint8Array = new Uint8ClampedArray(backgroundData.buffer);

const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, 0, 0);
window.requestAnimationFrame(renderVideoToCanvas);

const createImageSegmenter = async () => {
const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/
@mediapipe/tasks-vision@@.10.2/wasm");

imageSegmenter = await ImageSegmenter.createFromOptions(audio, {
baseOptions: {
modelAssetPath: "https://storage.googleapis.com/mediapipe-models/image_segmenter/
selfie_segmenter/floatl6/latest/selfie_segmenter.tflite",
delegate: "GPU",
I
runningMode: "VIDEO",
outputCategoryMask: true,

1);
I
const renderVideoToCanvas = async () => {
if (video.currentTime === lastWebcamTime) {
window.requestAnimationFrame(renderVideoToCanvas);
retuzrn;
}

lastWebcamTime = video.currentTime;
canvasCtx.drawImage(video, @, 0, video.videoWidth, video.videoHeight);

if (imageSegmenter === undefined) {
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retuzrn;

let startTimeMs = performance.now();

imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);

i

const initBackgroundCanvas = () => {
let img = new Image();
img.src = "beach.jpg";

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);
i
};

createImageSegmenter();
init();

#1122 Webpack Bt & X #
B ERNBIERSS app. js B Webpack BEEXHH , IS ABARSEER

JavaScript

const path = require("path");
module.exports = {
entry: ["./app.js"1,
output: {
filename: "bundle.js",
path: path.resolve(__dirname, "dist"),
.
};

48R JavaScript X H#

npm run build

MEE index.html BB ZHBoHEE HTTP BRFZEFHITH localhost: 8000 AEFLR :
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python3 -m http.server -d ./

Android

EERERTHNER , WEMEA Google HlEFZF I EHNBHD B APl. B A API ?&’%ﬁﬂfgﬁ’ﬁ
NEA, FRE-—NMEE , ZESENEGHNSIMEEZRUECGEI N , ErEGRENRERETRF.
BEEEEDI# , !&"\—IJ«J\M%‘%I@:&EU ERREREENGESE, LAE-EFEIRETESF
MAMTEBERESBNL, SRR HEEHEHE , EFE8RERURKEETRBENEE,

BT SERS VS /R Android 3% SDK &1 |, 8F

Z % CameraX FEH Google Hl88F I EH.
IR IREE,

Bl 8 E L EBIR.

EE AL

FHEHLi1E % B Google HEBFFEIEH,
RN RENIEZNEELER L,
R GBAE A E L EEGIR,

N o S” :h w o~

Z % CameraX FEH Google HE8F I EH

ENERENREFREESG , B Android B9 CameraX EE, EZ% CameraX FEH Google 853
JEH  BEFUATARRNIEEBHEREN build.gradle XHH, 23 ${camerax_version}
# ${google_ml_kit_version} BN FFMRAH CameraX Ml Google H25F I EHF,

Java

implementation "com.google.mlkit:segmentation-selfie:${google_ml_kit_version}"
implementation "androidx.camera:camera-core:${camerax_version}"
implementation "androidx.camera:camera-lifecycle:${camerax_version}"

SAUTE :

Java

import androidx.camera.core.CameraSelector
import androidx.camera.core.ImageAnalysis
import androidx.camera.core.ImageProxy
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import androidx.camera.lifecycle.ProcessCameraProvider
import com.google.mlkit.vision.segmentation.selfie.SelfieSegmenterOptions

R ERE S
#%R1t ImageAnalysis BYSEHIR ExecutorService BYSEHI -

Java
private lateinit var binding: ActivityMainBinding

private lateinit var cameraExecutor: ExecutorService
private var analysisUseCase: ImageAnalysis? = null

£ STREAM_MODE H#1#1t Segmenter 324l :

Java

private val options =
SelfieSegmenterOptions.Builder()
.setDetectorMode(SelfieSegmenterOptions.STREAM_MODE)
.build()

private val segmenter = Segmentation.getClient(options)

I B E XEGIR

E£5ESIM onCreate H3EF |, 812 DeviceDiscovery MRHWEHIHGIBEAENREBR. BHENLREK
RERME Surface FKIIFZLESG , IRBNEEAENEREAG L, A5, HREAEEXEGIR
¥ ImagelLocalStageStream H3:fil, A , ALY ImageLocalStageStream ( LB E R
filterStream ) WEBIAMEIFE R, EXREZAWIHE , BSH IVS Android |~ #% SDK 6. &
B, CERE— A TEEMINERE.

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)

var customSource = deviceDiscovery.createImageInputSource( BroadcastConfiguration.Vec2(
720F, 1280F

))

var surface: Surface = customSource.inputSurface

var filterStream = ImagelLocalStageStream(customSource)

cameraExecutor = Executors.newSingleThreadExecutoxr()
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BETXR, SlE—/NEBRBICEN. tIhsesEA CameraX EMNERBHRFEREG, L , 2
A cameraProviderFuture By ProcessCameraProvider B4, X RF RIREUBEGEHIRMH
ERENREKRER. AT, BOEPHWBRGENEMS. EROIFEAEERGIENETSR , EEATURE
EREFERANTIEE,

5 , @ cameraProviderFuture RM—MiWres. HAEVI AR , REEREBEVREENTE
P HIERE , RESBEHMTEE,

Java

private fun startCamera(surface: Surface) {
val cameraProviderFuture = ProcessCameraProvider.getInstance(this)
val imageResource = R.drawable.beach

val bgBitmap: Bitmap = BitmapFactory.decodeResource(resources, imageResource)
var resultBitmap: Bitmap;

cameraProviderFuture.addListener({
val cameraProvider: ProcessCameraProvider = cameraProviderFuture.get()

if (medialImage != null) {
val inputImage =
InputImage.fromMediaImage(medialmage,
imageProxy.imageInfo.rotationDegrees)

resultBitmap = overlayForeground(mask, maskWidth,
maskHeight, inputBitmap, backgroundPixels)

canvas = surface.lockCanvas(null);
canvas.drawBitmap(resultBitmap, 0f, 0f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}

.addOnCompletelListener {
imageProxy.close()
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};
val cameraSelector = CameraSelector.DEFAULT_FRONT_CAMERA

try {
// Unbind use cases before rebinding
cameraProvider.unbindAll()

// Bind use cases to camera
cameraProvider.bindToLifecycle(this, cameraSelector, analysisUseCase)

} catch(exc: Exception) {
Log.e(TAG, "Use case binding failed", exc)

}, ContextCompat.getMainExecutor(this))

EUTESH |, 82 ImageAnalysis.Builder BLiFRIR B ERMHYURN SN, N6 EDREE
B9 STRATEGY_KEEP_ONLY_LATEST, X# 0] BURIE— R R ek — MNEVIN# T2, 5B
it Al  XBEEHRTUERESE  UEEENESEENESREGEH,

Java

val imageAnalyzer = ImageAnalysis.Builder()

analysisUseCase = imageAnalyzer
.setTargetResolution(Size(360, 640))
.setBackpressureStrategy(ImageAnalysis.STRATEGY_KEEP_ONLY_LATEST)
.build()

analysisUseCase?.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val mediaImage = imageProxy.image
val tempBitmap = imageProxy.toBitmap();
val inputBitmap = tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

VLML EE Google HlBRFIEH

ETX, 81— InputImage HFELEEL Segmenter KB 1T4E, InputImage ATLAM
ImageAnalysis WYSEHIRRMEH ImageProxy 8lE, @ Segmenter 2 InputImage /5 , EfHRE
—NEE  HEGEIBLRTEBRLHIEZNERET TN AREM. LHESERUEENSERMY , &%
FAXLEEMERUE-— NI ELINNBNEELNESRBGTINERBRNHTHRE.
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Java

if (medialmage != null) {
val inputImage =
InputImage.fromMediaImag

segmenter.process(inputImage)
.addOnSuccessListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, @, maskWidth, maskHeight)

HHEYMETRBNIENEELE R

BHISEGEIBNES, FANENENMUAREENESEEGTHNECER , EUUBAENIR
ENIEENEEMEN—. RAEEAUTSHIAA overlayForeground B :

Java

resultBitmap = overlayForeground(mask, maskWidth, maskHeight, inputBitmap,
backgroundPixels)

HEBEHEEAREERFEE , MAERNEREGERMNENMARBMENNREH R, MRERF
EEXPHESTFNERRITRNVTERT , WRNESEGFREENNEEHE ; FN , ©FHMEN
PR EEREREETNR. BRTRNEENEN G , FEAFTNEEERZHRAE—IF
MEFRE, IMHUEESEBNEEELER ENIIR,.

Java

private fun overlayForeground(
byteBuffer: ByteBuffer,
maskWidth: Int,
maskHeight: Int,
cameraBitmap: Bitmap,
backgroundPixels: IntArray
): Bitmap {
@ColorInt val colors = IntArray(maskWidth * maskHeight)
val cameraPixels = IntArray(maskWidth * maskHeight)
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cameraBitmap.getPixels(cameraPixels, @, maskWidth, @, @, maskWidth, maskHeight)

for (i in @ until maskWidth * maskHeight) {
val backgroundLikelihood: Float = 1 - byteBuffer.getFloat()

// Apply the virtual background to the color if it's not part of the
foreground

if (backgroundLikelihood > 0.9) {
// Get the corresponding pixel color from the background image
// Set the color in the mask based on the background image pixel color
colors[i] = backgroundPixels.get(i)

} else {
// Get the corresponding pixel color from the camera frame
// Set the color in the mask based on the camera image pixel color
colors[i] = cameraPixels.get(i)

return Bitmap.createBitmap(
colors, maskWidth, maskHeight, Bitmap.Config.ARGB_8888

TR GIRER A E XEG&IR
RE , BRI EBEAR BE X EGREMRN Surface. XFHEE BEENES,

Java

resultBitmap = overlayForeground(mask, inputBitmap, mutableBitmap, bgBitmap)
canvas = surface.lockCanvas(null);
canvas.drawBitmap(resultBitmap, 0f, 0f, null)

THEHRKREEYM, FEEZELS Segmenter HEBNMEIE S LR TR IEE

Java

@androidx.annotation.OptIn(androidx.camera.core.ExperimentalGetImage: :class)
private fun startCamera(surface: Surface) {
val cameraProviderFuture = ProcessCameraProvider.getInstance(this)
val imageResource = R.drawable.clouds
val bgBitmap: Bitmap = BitmapFactory.decodeResource(resources, imageResource)
var resultBitmap: Bitmap;
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cameraProviderFuture.addListener({
// Used to bind the lifecycle of cameras to the lifecycle owner
val cameraProvider: ProcessCameraProvider = cameraProviderFuture.get()

val imageAnalyzer = ImageAnalysis.Builder()

analysisUseCase = imageAnalyzer
.setTargetResolution(Size(720, 1280))
.setBackpressureStrategy(ImageAnalysis.STRATEGY_KEEP_ONLY_LATEST)
.build()

analysisUseCase!!.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val mediaImage = imageProxy.image
val tempBitmap = imageProxy.toBitmap();
val inputBitmap =
tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

if (medialImage != null) {
val inputImage =
InputImage.fromMediaImage(medialmage,
imageProxy.imageInfo.rotationDegrees)

segmenter.process(inputImage)

.addOnSuccessListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, 0,

maskWidth, maskHeight)

resultBitmap = overlayForeground(mask, maskWidth,
maskHeight, inputBitmap, backgroundPixels)

canvas = surface.lockCanvas(null);

canvas.drawBitmap(resultBitmap, 0f, 0f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}

.addOnCompletelListener {
imageProxy.close()
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};

val cameraSelector = CameraSelector.DEFAULT_FRONT_CAMERA
try {

// Unbind use cases before rebinding
cameraProvider.unbindAll()

// Bind use cases to camera
cameraProvider.bindToLifecycle(this, cameraSelector, analysisUseCase)

} catch(exc: Exception) {
Log.e(TAG, "Use case binding failed", exc)

}

}, ContextCompat.getMainExecutor(this))

IVS " #% SDK : Ba FHEN | KB IERE I #E

ENREREMNESARNEEERNERARS D , MARAESHAEEARMNN - FHEE.
N THERENAFER IVS BERNRERERE , RINNBE SDK BRET SHMRSMEE , #7
BEFERHEBRANBENLRE,

fa v

IVS B3 #& SDK 2f£ 7 — /> StageAudioManager £, ZEEER N IZHFHT A LNKEZM
B - S, £ Android £, ©324] AudioManager , @FEZHER., FMERE. NEXE, £H
ERFMBEERE. £i0S £, B4R AREF AVAudioSession , LK voiceProcessing & 2/8 Ao

EERTR £ IVS ErT# SDK & F5ENRAE |, 5 AVAudioSession 2 AudioManager &
EXE, BEARESSHEMEXR , REEHRNRE LRFIHIBRZ M,

TEBIZEZE —/ DeviceDiscovery o Stage MRZH , BAMELE StageAudioManager %,
Android (Kotlin)

StageAudioManager.getInstance(context).setPreset(StageAudioManager.UseCasePreset.VIDEQO_CHAT)
The default value
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val deviceDiscovery = DeviceDiscovery(context)
val stage = Stage(context, token, this)

// Other Stage implementation code

i0S (Swift)

IVSStageAudioManager.sharedInstance().setPreset(.videoChat) // The default value

let deviceDiscovery = IVSDeviceDiscovery()
let stage = try? IVSStage(token: token, strategy: self)

// Other Stage implementation code

WMREVIRL DeviceDiscovery 5 Stage kPl ZHIR1E StageAudioManager LIREFAAE ,
N4 B3R A VideoChat li%,

FIME TR

KA #E SDK R 7T =R , FREHNELCARPESES , MTXAR, N TEHKR , &)
WMET B xR, ATRTRAERX D TR,

FEEMRIIREETRZE LNYETERTEANERNTERE (FETENEETE ), B
B, BUREMERN , XAFEEE, fiW , RREERIUMMATRNFREFERENRZKE,
PHREPUT R IR SHERFRETEANTE  XTRL2SHRBFLNZFEREEERL,

LS
XERBIATE , THAMRESHMSEERTRNNENRAGRBRIT

iOS EWEHAA : FRALTMRMAEREXIRNCSHEFTMELENMFIRRZHF R BN LRI
REEX=NAESHER,

K5 Android iOS
5] 75 5H B = =3z =Y=3::
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Studio

iR ETNERETARI , ANFRERTED,. CREXHMBREGRERESE, sy 6£H =5
=EA USB RN MABLEN, % SDK FRIERERENZTM , BAMEBXLRZINDERE , %
FEERFE,

5 Android iOS
5] 7= SH BR 2EA 22H
FEEM REBERATHERESE, EEE HKEIE

ﬂ:iﬁﬂﬁ—jﬂ’]ﬁl EEO

ER Mk EZ XA EE T, F{a % = XU EB R IE & T4E,

= 99 F T IR R &S EF THE, fE{ar%a AR & &N EF TR,

Z IR £ So MEBMNEBEEEER , Z— B, NABNEBRIEZTER, 5—
J5 th BESE BT 3t U T o 73 th BETE M 3t U 0

ERESENE  ATERTES ERETFTENR, ATERATES
SCO &= , EMREFX TR, SCO &= , EMRETRAI TR,
XEURT E AL,

SREARG
BR T Fig 24 , i0S # Android SERHAR ) #% SDK A FEEKEFEANFIMER -

« 7£ Android £ , & & AudioSource, Usage Hl ContentType,

- £iOS £, £HA
AVAudioSession.Category, AVAudioSession.CategoryOptions, AVAudioSession.Mode , AR 1E
EmNYRREREAESZLENEE,

AR FAXEEM SDK AR |, giafirtiERESMAE., W, £i0S £
.allowBluetooth W5 .playback RALEEFEALTELRNEIMEE , H B SDK TEFRHI
BHEM. XEFEXENAEFEELYRIENBESMSEERNER,
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Android (Kotlin)

// This would act similar to the Subscribe Only preset, but it uses a different
ContentType.
StageAudioManager.getInstance(context)
.setConfiguration(StageAudioManager.Source.GENERIC,
StageAudioManager.ContentType.MOVIE,
StageAudioManager.Usage.MEDIA);

val stage = Stage(context, token, this)

// Other Stage implementation code

iOS (Swift)

// This would act similar to the Subscribe Only preset, but it uses a different mode
and options.
IVSStageAudioManager.sharedInstance()
.setCategory(.playback,
options: [.duckOthers, .mixWithOthers],
mode: .default)

let stage = try? IVSStage(token: token, strategy: self)

// Other Stage implementation code

iOS [E] 75 E kR

i0OS LAY EI = EBRt AT LUBIY 1VSStageAudioManager A H echoCancellationEnabled 5%
marimEl, thAERERATE SDK EAMKRE AVAudioEngine W AMBET R EEAESLE,
THRFPEIMEMNENIEEEER .

REY SDK WE TN FENIRSE , AVAudioEngine BT %M ; X2E N iOS
E?ﬂﬁ’fi’iﬁl‘)\*ﬂ’iﬁﬁﬁmt?ﬁﬁ% 3 AX—[BEXE. BE , XQBIFER
IVSDeviceDiscovery REINEZER X BIZEEXR MM IVSLocalStageStream KT, HE , t
ATLUBE ¥ IVSAudioDeviceStatsCallback MIMBIZRAARGREAZRX , MEETFEAT
K, MREEAETIMRNBEENEZRAMAR IVS SDK HERRNFEEBAEHERR , NiXifE
REEFEEEA.
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« A AVAudioEngine BMEE .videoChat = .voiceChat R, BRFEANERLSHIOS
MWEESIMERS SDK REHR , NTTESHFZTMEX.

« B AVAudioEngine £H31/EMA .allowBluetooth &L,

THAERRE M 0S RATRATARRE.
i0S BE X F R

B fEA IVSDeviceDiscovery.createAudioSource , IV HE X F5RS SDK BL& M,
EEINEEXE , BMERER SDK WERMX |, IVS ErFHRR % SDK BB A T F 5B M A28
AVAudioEngine 3£6l, Ht , B4 IVSStageAudioManager WEMME B E N FHRIBHNZ
FRE

MRATRHNEENETMERBEXR=XNZHERENNAREFER , NERFEHME SDK EENRR
R, BN LREFEHER SDK FHEET. BERTZER , HS5 i0S EFHER.

£ Android R L EREBEST XM

HEUT R, SDKFEZKE SN Android £EHY VIDEO_CHAT 1% :

« PEMEEREER VOICE_COMMUNICATION {#MAE,
- BEFZRXEEEIHRE,
s KihSE5EFEOEERXTRNE.

X2 Android #R4F R G 1E 20A 68 A B 57 B AL e b 50 75 T RV BR

EHAth SDK &£/

BT i0S M Android &M AN ZF—FE FMEN |, Rt MRENNAER SN EEREHT
SEXA SDK , MEAEQBRHR, HEEIXEHRE , AU A -EERNAFERRE , TAR
o

el F SR N E

£/ IVS SDK WE R EMBLEE TS H it SDK BZhEE , BXFH T SDK ERRE LREF—H
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Agora
i0S

£ i0S L , it Agora SDK #F AVAudioSession R¥FESNIRS AIBL IETE IVS 28RS #% SDK £/
TREHER,

myRtcEngine.SetParameters("{\"che.audio.keep.audiosession\":truel}");

Android

/A IVS £ #% SDK B |, %%t RtcEngine @A setEnableSpeakerphone ,
MMAA enableLocalAudio(false), 3 IVS SDK KRAEMAES , A LAEXRERA
enablelLocalAudio(true),
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¥ Amazon EventBridge & IVS =R BB IIEELE S F
& A LAfE A Amazon EventBridge SRS Amazon Interactive Video Service (IVS) o

Amazon IVS B X FRIRANE REH XX F Amazon EventBridge, #%i#MAIESHHER. BL ,
EHFRERELEY  XEWREHTEERIE

- BRIEEH  2REEENSH (Fln, ZEERHNEH ) |, B Amazon IVS ATEER LM
EventBridge XXMM EH. Amazon IVS ZiXERF 2 BiEE LN DRSS,
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"version": "0Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",

"source": "aws.ivs",

"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",

"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Destination Failure",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",
"reason": "eg. stream key invalid"

BFRES 1 B30 B FRAYH et RIS B

"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:4372",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Destination Start",
"stage_arn": "<stage-arn>",
"id": "<destination-id>",

BFRGR [0 B AR H SE RIS LB

R ERRBER
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"version": "0Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",

"source": "aws.ivs",

"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",

"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

"detail": {
"event_name": "Destination End",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",

}

BREMERE | @B R E P B EESHEMERN | RIAREH.

"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1l:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Destination Reconnecting",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",

LEFH  QIRERSENREL SN, SHHABREEDNRICRN MR LSS, i, SRE

WiTHEE , EERBEAHES S RAH.

"version": "Q",
"id": "01234567-0123-0123-0123-012345678901",

BEERK

R ERRBER
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"detail-type": "IVS Composition State Change",

"source": "aws.ivs",

"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",

"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

"detail": {
"event_name": "Session Start",
"stage_arn": "<stage-arn>"

}

RELR  EERETHF BMERT FABERRE |, RELEHF,

"version": "Q",
"id": "01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:43Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1)
"detail": {
"event_name": "Session End",
"stage_arn": "<stage-arn>"

LERY  ATEEREFETTAH,. FETRASEENEMEMBRNIHEIRTSHEREELENHRL

B, RIELES,

"version": "Q",

"id": "01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",

"account": "aws_account_id",

"time": "2017-06-12T10:23:43Z",

R ERRBER
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"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,
"detail": {
"event_name": "Session Failure",
"stage_arn": "<stage-arn>",
"reason": "eg. no participants in the stage"
}

T~ BN S EEFRERSER

FHTTE  YRHECERINLEFXHEERFI S3 8, RRELEH.

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T22:09:587",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdefl1G2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording Start",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-552"
}
}

FHER  YRHECHASEERXNERBFMERRXMAIEEA S3 i, FRIEMWEH,

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",

"account": "123456789012",

™ BN EERFRSESR
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"time": "2024-03-13T722:19:04Z",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdef1G2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording End",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z"
"recording_duration_ms": 547327

FHTHAWY  SRHEERIEEFX , BRTHR (HW0, S EFERFAFEIFEEBNXE ) M
TEFTRFHEE , FRELEMH, RAENSIAEERFS,

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T22:09:58Z",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdef1G2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording Start Failure",
"participant_id": "xYzlc2d3e4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z"
}
}

FHIGERAW : ATRFIITEFERER (HW, MREREBEAEZRBIIRANR ) , FHUEAMER
B, RAREESES. REXNRTE 1)?1%'—3)&6@3;!3’9#%‘{1%0

"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
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"detail-type": "IVS Participant Recording State Change",

"source": "aws.ivs",

"account": "123456789012",

"time": "2024-03-13T22:19:042",

"region": "us-east-1",

"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij"],

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording End Failure",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/

<participant_id>/2024-01-01T12-00-55Z"

"recording_duration_ms": 547327

R EEER

AEEMEAERENAEN (ATHEHARTSR ) NMEXZEHITHE. THEIEMESEHNS
5% D, MxEAN2E ID UERAF ID,

ZEEERN B EEFBAAIEZEANREZEN.

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Published",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f"
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SEECBUEART ESE5EEFLAAIEENREELEN

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Unpublished",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3e4f"

SHEERTHR  HZEEZHARINEER AN | RRELEHF,

{

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Publish Error",
"event_time": "2024-08-13T14:38:17.089061676Z",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f",
"error_code": "BITRATE_EXCEEDED"

}

}

™ EEER
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EREmEH

ERATEXT #ERAVIRSFER
Unable to start
No more active destinations Composition
( EventBridge: Destination En State: Failed
Composition
/StartComposition = State: Starting
5 minutes
/StopComposition EventBridge:
EvenBridge: SessionFailure
Destination End Composition
IVS server starts the Composition " ™ State: Stopping
EventBridge: Session Start
- O
EventBridge: -
Session End
\) No publisher data
Destination succeeds Composition received for more Composition 5 minutes

—_— 2 _than 60 seconds —=
EventBridge:
Session End

EveniBridge:

Destination Start DN ]

Destination failure

State: Stopped

—Clean Composition

resource

EventBridge: Destination Reconnecting
Destination transitions to Reconnecting state --
if reconnect succeeds, keep Composition active,
otherwise, EventBridge: Destination Failure

Note: Composition-related EventBridge
events have the "IVS Composition
State Change" event type. This figure
shows only the "Event" field.

BHERY , SRNEREHM TR

1. BRERBERF A StartComposition i s AT €22

2. IVS R FFHREMZE |
FHEER , 55 R EventBridge 5 IVS =R EIBINAELE S FE o

3. B TEIREE , MEREUTHER :

MEKEIVS ERRBEHR ( 21EFT A ) "EventBridge B, BXEHH

- APELEAK — MRIEA StopComposition = , IVS 2@BFEARMWEEXA , KX Birg

REH  RARREQEFELEREH,
- BRMITEDXA — MRKESEEXHEME IVS A
1% EventBridge =,

« BARHEE — MR BAREINRI (BlE, IVS SFUEHRMIBR ) |
SHRE BREMER SN, IRTERE ,

, WERRHE 60 WEHTHK , K

N B #RFF3E#R 9 RECONNECTING R
IVS &G B RN FAILED KA HKXIZBIFK

“”514: MRELH-NBHFLTEIRS |, IVS 2EEHREFEIRS,

4. —BE AT STOPPED B FAILED RS , MR M /EEHINTHFEK

J& , ListCompositions 5 GetComposition FABN HE#TER, )

o (AR

EREwEAR
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IVS API

RS ERImE MER LT XE APl TE :

« EncoderConfiguration R AFEEENLBERW AN (SE. TE. LBERNHMRXEH
S8 ) . BXRAA StartComposition iR , #FATLLEE £H EncoderConfiguration,

« Composition i S ERERLSN S B H 4 H F IVS 508,
« StorageConfiguration < RERFHIERRNER S3 FiEM.

EFARSSHHRER , BEESIE — EncoderConfiguration #7E8 A StartComposition i & B [F &
Mt £, M RHIG | SquareVideo EncoderConfiguration A FHANE K :
ARN: Y
D Name: LandscapeVideo
Width: 720

—] ARN: X
Name: SquareVideo
Width: 720

. Height: 720 Height: 576
EncoderConfiguration EncoderConfiguration
) \ A
S3 . . .
BUCketE Composition A Composition B Composition C
RTMPS
e F Composited
A B OD stream of
Emma and Felix
RTMPS RTMPS 1
Composited Composited
Alice's stream of stream of Charlie's = Emma's
IVS Channel Alice and Bob Charlie and Dana IVS Channel E‘E\ IVS Channel
HLS HLS HLS
— : ‘
Viewer 1 Viewer 2 Viewer N Viewer 1 Viewer 2 Viewer N Viewer 1 Viewer 2 Viewer N

MEZREL | 55K IVS Real-Time Streaming AP| Reference,

Layouts

StartComposition s RIBEFH N6 RIET : FA&N pip ( BIHE ) o

Mg E

MiEmREHXNMEENEVARNMRPEIEEXSEE, ERHTINTAENNEL

« videoAspectRatio REZEEE RMERX RGNS L,
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+ videoFillMode EXMIMA B MALER S 5 &R,

« gridGap EESESEMMMZEMEE (UBERENM ),

« omitStoppedVideo fRFME K P HERRE = LRI LSRR

« featuredParticipantAttribute FRRFEEE, REWEIE , FESEEETETRELRK
WENFER K HtSE5EEEHTHETR.

BEXMBEMBENFEAEE ( BREMEFBENERENERIAE ) , ESH GridConfiguration BIESE R,

Featured

B (PP)fE
PIP ERATERD, MEMTAYTEENEBNENFERSEE, XBEMLEE

+ pipParticipantAttribute I§XE PIP BOMNS 5%,

+ pipPosition ¥#E PiP BOMAENE.

« pipWidth #l pipHeight Bi& PIP EOMRENSE.,

« pipOffset iRE PIP EOEERILLENRBME (AMEENENM ),
« pipBehavior EXFIEHMSEEHEFT M PP 1TH,
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EmMmRE—# , PP X#
featuredParticipantAttribute, omitStoppedVideo., videoFillMode #l gridGap LAt
—FEHENE Ko

BX PP mBENWIEHAER ( BIEMEFZBRNERENBIAE ) , BEZSH PipConfiguration ZiiE3EH,

Featured

AR BREANEERSSHFERPIFNRARIPERN 1080p. MREAERENRIES T
1080p , MAMENENNAZTHSEE,

EERT  BRENNARFTRB T IR BENRE , AIMBENPINLE, TTUENNHE
AT B S

VS RSB E R Al
RIS S EBTER IVS RSB IRERAITIET NS R,
SEREH

EFARSHRRER  BLME-—MESERRHENES , HEA IVS FUBMN/H S3 FEBHENG
BEB#fR. TH , BN E AN THERRE , ©£A EventBridge B4RFHBER , HSEER
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e, ZEREEA B IVS B, SE , AUMREECHNAEFEEFBANELERK, ES
FEREHRIRES —NRO, ERR T HAFEARSSHRSKHEEEERHE S3 F#R.

1. BIZ IVS 5B, &S Amazon IVS RIEIREEINEEA T,
2. ABNEMECR IVS EENSEETHE,

3. Gl EncoderConfigurationo
4

.IMAZEHEMRZER, (BESREARN % SDK BB AHMITHE"E 2 - Web, Android
i0S. )

LW B2 5E K MH EventBridge B4 , FAMEMNMBEEFA StartComposition.
6. SRV , ARTEMERKIMNEESHIE,

App App
(HLS Viewer) [l (Real-time Host) Sl

»—C reate IVS channel >

o

y

.—Create IVS stage >
|
|

:—Create participant tokens

|
|
|
|
|
|
|
|
} I—Create encoder configuration
} Join IVS stage as a l
| | " T
| |
|
|
|
|
|
|
|
|
|
|
\

Y

Y

-

A

publisher participant

'rq—EventBrldge event (/VS Stage Update - Participant Pub.‘rshed)—|
|
|

Y

n—Start Composition
| |

'rq—EventBridge event (IVS Stream State Change - Stream Sfarr}—{

|
— VS channel playback :
|

o,
>

EE RN ESEEEZES LA TIEENRD 60 BE , ERNITEZIRE, Lbit , &L |, HikiR
2 STOPPED R%A&. &R AT STOPPED JRA L2 50 55 B Zh i BR o

CLI %A

£ Amazon CLI R— 1Ma4EM , EEAEITEN L THHEE CLI, BXEAER , SR
Amazon i S ITRE R FEM.

WE , BULER CLI SIZNEERIR, EHRANT ivs-realtime (i B ZEE T,
£ EncoderConfiguration %R

EncoderConflguratlon E—AX‘ISQ , AFEBEENERNAINER (BE. BE. HiSENEMRER
RHSE ) . BRAASHKREAR , BEALLEEFA EncoderConfiguration , #1T —FHHFTiR
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THM S BI2 EncoderConfiguration BIR , ATEERSFHMAMERSE , HlaisibsEE,
EEMD PR

aws ivs-realtime create-encoder-configuration --name "MyEncoderConfig" --video
"bitrate=2500000,height=720,width=1280, framerate=30"

AR

{

"encoderConfiguration": {
"arn": "arn:aws:ivs:us-east-1:927810967299:encoder-configuration/9W590BY2M8s4",

"name": "MyEncoderConfig",
"tagS": {}’
"video": {

"bitrate": 2500000,
"framerate": 30,
"height": 720,
"width": 1280

}

FIRE K
f# A L E R AR 4EAY EncoderConfiguration ARN |, B2 & R ER

R 1& %5 3 7R 45

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-
east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel":

{"channelArn": "arn:aws:ivs:us-east-1:927810967299:channel/
DO1MW4dfMR8r", "encoderConfigurationArn": "arn:aws:ivs:us-
east-1:927810967299:encoder-configuration/9W590BY2M8s4"}3}]"' --layout '{"grid":
{"featuredParticipantAttribute":"isFeatured","videoFillMode":"COVER", "gridGap":0}}"'

PiP % /& R4l

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-
east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel": {"channelArn":
"arn:aws:ivs:us-east-1:927810967299:channel/DO1MW4dfMR8r", "encoderConfigurationArn":

CLI %88 206
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"arn:aws:ivs:us-east-1:927810967299:encoder-configuration/DEkKQHWPVaOw0"}}]"' --layout
"{"pip":{"pipParticipantAttribute":"isPip", "pipOffset":10,"pipPosition":"TOP_RIGHT"}}"

AR BALUERALTEFRMBRESERENHREK --1layout BLE,

RS RZERER STARTING RSAE, —BERNTREFER , REMEEEEN ACTIVE,
( BRI LAUBE A ListCompositions 3 GetComposition i RREF RS, )

& RATF ACTIVE f& , ATEAEA ListCompositions £ IVS 58 L E R IVS EAMNARIE :

aws ivs-realtime list-compositions
RN

{
"compositions": [

{

arn": "arn:aws:ivs:us-east-1:927810967299:composition/YVoaXkKdEdRP",
"destinations": [

{
"id": "bD9rRoN91fHU",
"startTime": "2023-09-21T15:38:39+00:00",
"state": "ACTIVE"

}

1,

"stageArn": "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQp0@ik",
"startTime": "2023-09-21T15:38:37+00:00",
"state": "ACTIVE",

"tags": {3}
}

AR BFBURTESEEIDRHIEL L | MESHRIFEIRS. BXEZER , SRR
I SDK fEEM R A MITE"E%2 : Web, Android M i0S, B4 MABNSEECNETRDNES

ThE.

EIVS RS RImaRTEARSHRE

EFABENRERERR , TRITUA TSR,
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#2 EncoderConfiguration %R

THM S 8I2 EncoderConfiguration %R , ATERERSSH[HERSH (MMLEFR, MUERRN S
WE),

\

aws ivs-realtime create-encoder-configuration --name "test-ssc-with-screen-share"
video={bitrate=2000000, framerate=30,height=720,width=1280}

i screen-share BHSIEEALASEESE, ATHRINPFIEE screen-share Bl featured &
NHERH , RERINEERME— screen-share BHEIREN true WEASH :

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes screen-share=true

MAIT :

"participantToken": {

"attributes": {

"screen-share": "true"

b

"expirationTime": "2023-08-04T05:26:11+00:00",

"participantId": "E813MFk1PWLF",

"token":

"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJ1leHAiOjE20TEXMjY3NzESImlhdCI6GMTY5MTA4MZzU3MSwianRpIjoiRT

}

TR
EEARFHAEDRTHRER , BRINEAUATHS

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-

east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel": {"channelArn":
"arn:aws:ivs:us-east-1:927810967299:channel/DO1MW4dfMR8r", "encoderConfigurationArn":
"arn:aws:ivs:us-east-1:927810967299:encoder-configuration/DEkKQHWPVaOw0"}3}]"' --layout
'{"grid":{"featuredParticipantAttribute":"screen-share"}}"'

M :
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{
"composition" : {
"arn" : "arn:aws:ivs:us-east-1:927810967299:composition/B19tQcXRgtoz",
"destinations" : [ {
"configuration" : {
"channel" : {
"channelArn" : "arn:aws:ivs:us-east-1:927810967299:channel/DO1MW4dfMR8r",
"encoderConfigurationArn" : "arn:aws:ivs:us-east-1:927810967299:encoder-
configuration/DEkQHWPVaOw0"
1,
"name" : ""
1,
"id" : "SGmgBXTULuXv",
"state" : "STARTING"
1,
"layout" : {
"grid" : {
"featuredParticipantAttribute" : "screen-share",
"gridGap": 2,
"omitStoppedVideo": false,
"videoAspectRatio": "VIDEO"
}
.
"stageArn" : "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQpoik",
"startTime" : "2023-09-27T21:32:38Z",
"state" : "STARTING",
"tags" : { }
}
}

YELS5%E EBI3MFKIPWLF IIAZ AR , ZZEENUINEREBLE VP  ABEEMBELE RS
BEREENEZBNTE :
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Channel details

Channel name Channel type Video latency

test-channel Standard Low

Playback authorization Auto-record to 53 ARN

Disabled Disabled |

¥ Live stream

(@ Note: Playback will consume resources, and you will incur live video output cost. Learn more [

State Health Duration Viewers

("Live ] @ Healthy 00:00:08 0

» Timed Metadata

FIEE R

EREEIEE R , EAA StopComposition ik A :

BLam 210



Amazon IVS Real-Time Streaming User Guide

aws ivs-realtime stop-composition --arn arn:aws:ivs:us-east-1:927810967299:composition/
B19tQcXRgtoz
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IVS il | KA E#&Ihae

IVS SEaYERBIIREH M MR HED :

- ERENSEEZBIN , 8MRTENFEEERRGE LI T4,
- MEEZT , EREBRAE R ENERESHE—NAEF |, FRERHE X4 F

BNSBEEFZHTLFEHAN Amazon IVS A |, & BFEHIN S ZED M DS FRREE, &
MR EETER L= £ PR S3 FRMBRTER, BXxEMESR , HSH Amazon IVS Efr.

EREEAAEFMNBRAER , BERMEMAITIR IVSStageSaver M BN LB BIREE X F IR
SHE.

BN EEZA

WETFEEERA TR GENERIFTENES IR ERTEMRFNERL , AHRETHHKE
B, BXEZFHMAEE , BSHENSEEFH,

Bl

Publisher A
'e)®le) —Publisher A Recording - .../publisherA.m3u8
(Lo .
élﬂ?gé ——Publisher B Recording—» .../publisherB.m3u8
IVS Stage S3 Bucket
Publisher B

B R F

LETURFR B SN R B ENRGEESHE —NAEF , FRERHE-XM4P |, EEESURIIES
B, BXEZHARE , BS2REHFEH.
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Publisher A

——Publisher A—» Composited

.../.composite.m3u8
Stream

—Publisher B—m

IVS Stage IVS Server-Side S3 Bucket

Composition

Publisher B

VS BENSEHEFZG| | ZEREINEE
AN BUAERNNNSEEIERES IVS EREEEESFERA,
&

BENSEEZH AV IVS INERES N IVS EERRFERIMFZHE S3 FHEET. INEFEXE
REANSEERFINER , RHhENABRFEETBR ML F X2 TRE,

A NRLEENFEEERSSERAT—ANAT  NARRHNEESE, H%RH VS =
NEBNENEE BSR4,

Publisher A

— Publisher A Recording - .../publisherA.m3u8

——Publisher B Recording—» .../publisherB.m3ug

IVS Stage S3 Bucket

Publisher B
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TR

App >
(Real-time App Backend >
Streamer) >
S3 Bucket H

l«—Write HLS VOD for Participant A

}—Create a StorageConfiguration (reusable) >
:—Create a stage with participant recording enabled -
1

Distribute
participant tokens™ |

|
}—Participant A joins the stage and starts publishing >

EventBridge event for Participant A Recording
(/VS Participant Recording State Change - Recording Start)

|
}—Participant B joins the stage and starts publishing -

! 'l EventBridge event for Participant B Recording
I ] (/VS Participant Recording State Change - Recording Start)

I

| 1 |

«—\Write HLS VOD for Participant B ! }
| 1 |

1. Bl S3 176 #@

RFEMEM S3 FHMKEA VOD. BXRFARFE , FSRAXUIEIZFHERY S3 X, BF
BONTENSEERS , #9EE VS EEXHEEN LD BN XE P 6l S3 F#1E,

EE  MREERIEN S3 FHE , UNKRAENRELANBFHFHBAEEI O LFEFRE
., BXRFAGE  BEAAXREHXNRAENE S3 X,

2. 8|2 StorageConfiguration Xf 5

tIBEM#EE , WA IVS SaTEE API K82 StorageConfiguration R, KIBIBE#HEERE | IVS
FENEAFTRMN S3 FiEF. BUUESNEFXEEMFE AL StorageConfiguration X R,

3. tIEHF RS EETHNERFKX

nE , &
AutoParticipantRecordingConfiguration 3% ) , ARBNEHENSSETHE,

FRUE— N CEAENTSEERHN IVS EFX ( BTRE

LTHERUE-NLEFNINSEETHACBERENSEERHRNEFX,

POST /CreateStage HTTP/1.1
Content-type: application/json

{

THER

214


https://docs.aws.amazon.com/AmazonS3/latest/userguide/creating-bucket.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/about-object-ownership.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateStorageConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateStage.html

Amazon IVS Real-Time Streaming User Guide

"autoParticipantRecordingConfiguration": {
"mediaTypes": ["AUDIO_VIDEO"],

"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-
configuration/AbCdefl1G2hij"
1,
"name": "TestStage",
"participantTokenConfigurations": [
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"
1,
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"
}

4. LUGEREHmEN B O MAZEEX
NS E5ESBPRATNERE  IHBIMASEXHAFBEE L,

S MMAGFEXHITAER VS SErERENRE 7 SDK 2 —AEFXRBANEN , ZEEZFHIT
ETL BT, HOERE— EventBridge E , BREHETF K. (1ZBHRNIVS SEEFHIR
BDER-FHFE. ) B, SEEXFHIRTHBS VOD MABEXHEALRER S3 Fi#F. *
B AMRIEEZESERE (LT 58 ) WSE5EWFEH,

BF T A AT LEREUE AN R HIAY S3 IR

« {R9T EventBridge = :

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",

"account": "123456789012",

"time": "2024-03-13T722:19:04Z",

"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:123456789012:stage/AbCdeflG2hij"],
"detail": {
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"session_id": "st-ZyXwvulT2s",
"event_name": "Recording Start",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "ivs-recordings",
"recording_s3_key_prefix": "<stage_id>/<session_id>/

<participant_id>/2024-01-01T12-00-55Z"

}
}

£/ GetParticipant APl Is R : MR ZERFSEEN S3 EMBMATEK. UTRER :

POST /GetParticipant HTTP/1.1
Content-type: application/json

{
"participantID": "xYzlc2d3e4f",
"sessionId": "st-ZyXwvulT2s",
"stageArn": "arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"
}
LA MR

Content-type: application/json

{
"participant": {
"recordingS3BucketName": "ivs-recordings",
"recordingS3Prefix": "<stage_id>/<session_id>/<participant_id>",
"recordingState": "ACTIVE",
}
}
5. ¥ VOD

FHSTRE , B LMER VS BREEHTIE. AXN VOD BRIRIE CloudFront BRI ULH |, §5
FAERLEERETNRFRNE.

0 50 3

BEENSEEZFIN , BALUERICFEM HLS 2 BREARK S3 FikifE. EEFALLINEE , BEL
BE¥Z X% AUDIO_ONLY mediaType :

A= b | 216


https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_GetParticipant.html
https://debug.ivsdemos.com/?p=ivs
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POST /CreateStage HTTP/1.1
Content-type: application/json

"autoParticipantRecordingConfiguration": {
"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-
configuration/AbCdef1G2hij",
"mediaTypes": ["AUDIO_ONLY"]

.
"name": "TestStage",
"participantTokenConfigurations": [
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"
1,
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"
}
]

FHINE

HENSEEFHILTEIIRSER , LT HRET HLS W0 BN TBFEXHREA I ZE FXaTER
HEY S3 FiEM. XERBTHTEAESEN EEFENHER.

FEE , XEIZRE , FHBE EventBridge KX IVS ZEEFZHIRESE R - FHER B, BIUNE
WEI W EHEERREE RGN R. BXFAEE , S EventBridge 5 VS K ERENBEL S
A,

TR IVS IR EFRHNROIEZEMNARE

s3://mybucket/stageld/stageSessionld/participantId/timestamp
events
recording-started. json
recording-ended. json
media
hls
multivariant.m3u8
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high
playlist.m3u8
1.mp4

events XHRIESFHEMHEN B THIE XM, BRITH, MBDERIAKRME R SERK
JSON JT#iEs 1 :

« events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

ATE events XHREE recording-started.json BAK recording-ended. json =
recording-failed.json 2—, HFGE2EFXHLEREAHEXEXHTHIE. JSON FHAEFE
mT,

media XHRIEZHWIHEARNS, hls FXHREERHSFHEERNWFTEEETZTLXH |, #
BRI IVS BHREIE I

JSON JTERE X 4

T BIERA JSON B , BB UUTEER :

FEB xH T DU

stage_arn FRIF = FYER IR E 7 X B ARN,

session_id F IR = RERFFHSEENEFX
session_id MIZFRFH,

participant_id FRE = REFZFSEBIRRFNFRFSR,

recording_started_at FRTER &M FHFF 488 RFC 3339 UTC Bt E

B, X7 recording_status
4 RECORDING_START_FA
ILED BNAHTA, ZEZHATH
recording_ended_at Hi%
B,

JSON JT¥iE X # 218
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FE R RHE iR
recording_ended_at FRFER EJia F 4 RetHY RFC 3339 UTC B

E&. LET{XE recording
_status ¥ "RECORDIN
G_ENDED" ¥ "RECORDIN
G_ENDED_WITH_FAILURE"
B AT A

X : recording_started_
at # recording_ended_at
EXLEME R RS , ATRE
5 HLS #isii 0 RV E&EH ETE
— . EHEEAEE RN FENRE
, i5fEA duration_ms FE&,

REIRIRAS. B{E : "RECORDIN
G_STARTED" . "RECORDIN
G_ENDED" . "RECORDIN
G_START_F

AILED" . "RECORDIN
G_ENDED_WITH_FAILURE"

fim

recording_status FRIER

recording_status_m FRIH & RESHFIRMFE R, SR

essage {X1E recording_status
7 "RECORDING_ENDED"
g; "RECORDING_ENDED_W
ITH_FAILURE" BtATA,

BEWHT RN EEATHR
EXNRBONR. BRE : "hls",

fim

media PUE

iR Apple HLS #& 3\ Y2+
28

fim

hls PUE S

JSON JT¥iE X # 219
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T e N i
duration_ms integer % Pl HLS HAMEHK ( AZB® R
B ), HIEW{XTE recording
_status ¥ "RECORDIN
G_ENDED" ¥ "RECORDIN
G_ENDED_WITH_FAILURE"
BRI Ao NSRIE T BRI Fl 2 Bl
REWE , WZER 0,
path FIRFER = 7k HLS WA S3 BIZRAIAEXT 2§
£
playlist FAFER = HLS E/BMIRHFRIE o
renditions R = THENRHNEZIHA (HLS T
W ) ) ?ﬁé§§¢ﬁ—¢iiﬂo
path FIFER = N2 I FH HLS WA S3 BIR
AR XY B2
playlist FRIER = It 2 A IR AR AR 51 2R S Y &
Fho
version FRIH = TR R MBI AR A
R4l : recording-started.json
{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij",
"session_id": "st-ZyXwvulT2s",

"participant_id": "xYzlc2d3es4f",

"recording_started_at": "2024-03-13T13:17:17Z2",
"recording_status": "RECORDING_STARTED",

"media": {
"hls": {
"path": "media/hls",

"playlist": "multivariant.m3u8",

JSON FT#iE X #

220



Amazon IVS Real-Time Streaming User Guide

"renditions": [
{
"path": "high",
"playlist": "playlist.m3u8"

R4l : recording-ended.json

{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij",
"session_id": "st-ZyXwvulT2s",
"participant_id": "xYzlc2d3es4f",
"recording_started_at": "2024-03-13T19:44:1972",
"recording_ended_at": "2024-03-13T19:55:04Z",
"recording_status": "RECORDING_ENDED",
"media": {
"hls": {

"duration_ms": 645237,

"path": "media/hls",

"playlist": "multivariant.m3u8",

"renditions": [

{
"path": "high",
"playlist": "playlist.m3u8"
}
]
}
}
}

=4l : recording-failed.json

{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij",
"session_id": "st-ZyXwvulT2s",

"participant_id": "xYzlc2d3es4f",
"recording_started_at": "2024-03-13T19:44:1972",
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"recording_ended_at": "2024-03-13T19:55:04z2",
"recording_status": "RECORDING_ENDED_WITH_FAILURE",
"media": {
"hls": {
"duration_ms": 645237,
"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [
{
"path": "high",
"playlist": "playlist.m3u8"

VS & Bkl | SERTERE TN 8E

RN BIAERS RIS R EAEKEH . SREHAFEER IVS REBRRAEEER
HEARMASE —MED , AERERNNTRTE S3 FEFET , ML IVS BEEH HLS F
o

TR

EFEASRRS , BUFR—NEEERRBENEFXUR —MAERSBIB R S3 F#E, TH ,
BATRNE— T sE TERRE , ©EM EventBridge B ERFZHE S3 FEE. E , BAUR
FEECHNAEFEETHENEFELSK.

1. AIBNRGEBE IVS EENSEETH,
2. 82 EncoderConfiguration ( —N&RTRMN H U{AERFHMMHFTR ) o
3. B2 S3 @M StorageConfiguration ( B FE#HZFIANE ) -

EE  MREERIEN S3 FHRE , UNKAENRELANBEFHFHBAEEI B LEFERAE
., BXRFHAGE  BEAAXEHNRAEMNA S3 X,

4. MAZEHARBEZES.

5 HEWEISE5E KX MK EventBridge EF8Y , A S3 DestinationConfiguration Xt R4EH B #r 1@ A
StartComposition

6. IW#E , BNEEE HLS 2 BRERETER S3 FHMEH.
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M App
(Real-time Baﬁﬂzn d
Streamer)
S3 '
I _Create IVS stage

Bucket

\J

L—Create EncoderConfiguration

Y

Y

|

|

|

| |

} |_Create participant tokens.
| |

|

|

|

\

I—Create StorageConfiguration
;Jom IVS stage as a publisher participant

Y

\J

'— EventBridge event (VS Stage Update - Participant Published)—
|

I_StartComposition »!
|

[= EventBridge event (/VS Composition State Change - Session Start)—

I

le— FEventBridge event (/VS Composition State Change - Destination Start)—

I

Start Writing Recording Assets—:

AR AGESEEREZEA LA TIEENRS 60 BE , ERNITEZIRE, LAt , ERAELE , HiEHR
3 STOPPED RA&. EH AT STOPPED RAJ/LoHEFBEINK. EXFHAEE , BSHARSERE

ﬁkcpﬂgéﬁk_&._npﬂ,ﬂﬁo
B EFIRA] : £ S3 77648 B #58Y StartComposition

THIERTR StartComposition I REVEEEA | ¥ S3IEEN SR —B iR, ERFERE ACTIVE
WSE , WA BMTHIBEBEFHBREA storageConfiguration W RIEEN S3 EiEHE. EQIEE
BETRARNEK , BZRARSERSHNFHNME K IVS Real-Time Streaming API References

R

POST /StartComposition HTTP/1.1
Content-type: application/json

{
"destinations": [
{
"s3": {
"encoderConfigurationArns": [
"arn:aws:ivs:ap-northeast-1:927810967299:encoder-configuration/
PAAwglkRtjge"
1,
"storageConfigurationArn": "arn:aws:ivs:ap-
northeast-1:927810967299:storage-configuration/ZBcEbgbE24Cq"
}
}
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1,
"idempotencyToken": "db1i782f1g9",
"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr"

0ja] Rz

"composition": {
arn": "arn:aws:ivs:ap-northeast-1:927810967299:composition/s2AdaGUbvQgp",
"destinations": [

{

"configuration": {
"name": "",
"s3": {
"encoderConfigurationArns": [
"arn:aws:ivs:ap-northeast-1:927810967299:encoder-
configuration/PAAwglkRtjge"
1,

"recordingConfiguration": {
"format": "HLS"

},
"storageConfigurationArn": "arn:aws:ivs:ap-
northeast-1:927810967299:storage-configuration/ZBcEbgbE24Cq"
}
},
"detail": {
"s3": {
"recordingPrefix": "MNALAcH9j2EJ]/s2AdaGUbvQgp/2pBRKrNgX1ff/
composite"
}
},
"id": "2pBRKrNgX1ff",
"state": "STARTING"
}
1,

"layout": null,

"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr",
"startTime": "2023-11-01T06:25:377",

"state": "STARTING",

"tags": {}
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StartComposition MR HEIEY recordingPrefix ZFRUATHERFHNBNE#LE,
AR

HERERE ACTIVE RSH , BRITHER HLS WA RN BREXHEEEANBA
StartComposition Bf R 5t#y S3 7, XLERR TR TRALEIEN RFEWNE K.

EEE , FERERENG , 2K E—NIVS RS ERNES , TEEEE— SR EBABE X4
MIRER, BMNBIUREREIVS EBRRAER (2ELER )" EHEERFTLEREN T, BXFHAE
B, #2 " EventBridge 5 VS £t EEINAEESHE A,

TR IVS IR EFRHNROIEREMNRE

MNALAcH9j2E]/s2AdaGUbvQgp/2pBRKrNgX1ff/composite
events
recording-started. json
recording-ended. json
media
hls

events XHRIEESFHEMHEN B THIE M. IBRITH, MBIERIAKRMERTSERK
JSON JT#E 4 :

+ events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

ATE events XHFRFEE recording-started. json Ml recording-ended. json
recording-failed.json 22—,

HPaeERHER AR EEXEXNTHE, JSON FHAEEMT,

media X#HRIEZHFNEAEANE, hls TXHRTEERSFHEERWFIEREMNBREXH | H
Bl fEA VS BHESE M, HLS B2 F multivariant.m3u8 X #4Xm,

StorageConfiguration K 174 i 5 B&

£l StorageConfiguration R /5 , IVS HENFABEAIEEN S3 7M. LiFRINRET S
S3 FHEBHEREKIR T, MRBEIBER VS WiHRINRKE k7B RS | N IEFE 3 1T R K HI R #
3 ol BB R R Ko
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "CompositeWrite-yld212y",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"
b
"Action": [
"s3:PutObject",
"s3:PutObjectAcl"
1)
"Resource": "arn:aws:s3:::my-s3-bucket/*",
"Condition": {
"StringEquals": {
"s3:x-amz-acl": "bucket-owner-full-control"

},
"Bool": {
"aws:SecureTransport": "true"

JSON JT#E 3 #F

L TEHIERA JSON B , E@8UTEE -

X S5 K i
stage_arn PHE R FESHRBHEAMN ARN,
media % £ AL TRTERHGEENBNK
$XRIFTI R, ARME : "hls",
hls & ] Hd Apple HLS # U8 iy B =

288

JSON JT¥iE X # 226



Amazon IVS Real-Time Streaming User Guide

FE R RHE iR
duration_ms integer &4 AT &l HLS IEM R ( AZBR A

B ), HIEW{XTE recording
_status ¥ "RECORDIN
G_ENDED" =% "RECORDIN
G_ENDED_WITH_FAILURE"
BRI A BN R 7E 5T AT R il 2 B

REBE , MIZER 0,

path Fr &R Tt HLS AR S3 BIZRAY XY B&

4
o

fim

HLS EBHMFIRIHHE o

fim

playlist FRIH

TBENRNEIHA (HLS &
W ) o ?ﬁé§§¢ﬁ—¢iiﬂo

fim

renditions MR

path Fr & NI 2B FH# HLS WA/ S3 AR

B9 AR B4R

fim

playlist FRIER = It 2 A IR AR AR 51 2R S Y &
*’J,_\o

resolution_height int & MIBMBNEREDHEEE, NH
2T EMMPERT , HETS 1]
Ao

resolution_width int &M MIBMBNEEDHRTE, N
SUSSVMBER |, kTS 7]
Ao
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FE xA N
recording_ended_at FRIH S
recording_started_at TR eSS
recording_status FRIH =
recording_status_m FRIH S
essage

version FRIH =

iR

T4 ReTHY RFC 3339 UTC Ry
B &, LRI TE recording
_status ¥ "RECORDIN
G_ENDED" ¥ "RECORDIN
G_ENDED_WITH_FAILURE"

BRI A

recording_started_at

recording_ended_at RXi&
EHERHETEE , 78S HLS
A BENNEBEITE . B
T E R EIN LR E | FEA

duration_ms FE.

FHIFF BT #Y RFC 3339 UTC B [E]
#, X7 recording_status

79 RECORDING_START_FA

ILED BIFAA,

ES R LEAX recording
_ended_at HIERR,

REIRIRAS. B{E : "RECORDIN
G_STARTED" . "RECORDIN
G_ENDED" . "RECORDIN
G_START_F

AILED" . "RECORDIN
G_ENDED_WITH_FAILURE"

RSWHERMEFE R LIk
{X1E recording_status
9 "RECORDING_ENDED"

= "RECORDING_ENDED_W
ITH_FAILURE" ®fA[A,

TR R AR

JSON TH#HIE X H
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7~ : recording-started.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-11-01T06:01:36Z",
"recording_status": "RECORDING_STARTED",
"media": {
"hls": {
"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [
{
"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

4l : recording-ended.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-10-27T17:00:442",
"recording_ended_at": "2023-10-27T17:08:24Z",
"recording_status": "RECORDING_ENDED",
"media": {
"hls": {
"duration_ms": 460315,
"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720
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]
}
}
}

5l : recording-failed.json

{
"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-10-27T17:00:44Z",
"recording_ended_at": "2023-10-27T17:08:24Z",
"recording_status": "RECORDING_ENDED_WITH_FAILURE",
"media": {
"hls": {
"duration_ms": 460315,
"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

BRARFHERTNRERNE

BINMERT , ZEWABRAE ; Bt , FAHERE S3 URL BAHRIX LR, MEERZIRFEA IVS
BHES S H M BB T IT HLS ZuiEMAIEK ( m3u8 XX ) #ATIEK , LR IERES (HlW |, &
TRFRIERNER ) . R , EATLAEA Amazon CloudFront CDN ( IR 2 XML ) EHOX L
%,

CloudFront 7ELAIEENMLBFRBRHERNR, BE , RLEFAFTHRANFHEBEES , Ehix
M £%eid CloudFront R A4tHY1E4, ERILUBE GIBIRTIFES ( OAC ) Mo WREN ML FEBR
HARSS , OAC B —MEFHM CloudFront A7 , EENAEREFEBHNIZENR, EANEVESER
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&3 CloudFront # 4l & 5 API 822 OAC. 52 Amazon CloudFront F & A R IEEHR K I EFTHR
a3l

E£/3 A CORS 1B R T A CloudFront 1% E &K

BN BT RARWAER AT CORS W1ER TIRE CloudFront 2 EL , M 7t VF M ]330 18 i HL 5%
NE. XEFRMEREINER , ERETUEXTEN RIILUBRENESTE.

HPR 1 Bl S3 I
BIZATEHEXFIARTHN S3 7. Fis  FHBFEELTEAT IVS THERENE—XE,
[6) 7 A A8 A I DT CORS KM%

1. £ AWS 2|8 |, %3 S3 FEBMNRIET~,

2. 84 THH CORS KBHHEMWEBREREHRLE (CORS ) T, XJFE S3 FE LB HA CORS
HiEl,

[
{

"AllowedHeaders": [
i

1,

"AllowedMethods": [
"PUT",

"POST",
"DELETE",
"GET"

1,

"AllowedOrigins": [
nn

1,

"ExposeHeaders": [
"X-amz-server-side-encryption",
"x-amz-request-id",
"x-amz-id-2"

]

}
]
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SR 2 : 8|2 CloudFront 2 it

&2 A CloudFront FF & A BRI AI% CloudFront 2 Bt

£ AWS 2§18 MALTRE

NTFEHFER...... wEL......

b £ E—SHEIEK S3

R 8] RIFEEFNRE (#E ) , FRARIASH
RAZEFTH . EEHMUER FHTTP EE@E| HTTPS

BINBFITH - RUFM HTTP 3% GET. HEAD #1 OPTIONS
BRUNEETH  EEEHNRER CachingDisabled 5 B

BRINEFTH - RERKE CORS-S30rigin

BIARTFITH : I RIFRL KRB SimpleCORS

Web RI FI%2 FF Bl A % BARERKRY

RIG1R1E CloudFront £ Ei.
$, 3 RE S3 FEHERE

1. BIBRIEH S3 12k #@IRBEHVET StorageConfiguration. X :IFHIBRTE H iZ 124 48 € B R BE B B 30350
A F AR SR R o

2. ®F|EH CloudFront 7B , BRFIEDBFEIIATF LE—SHENWRES , AREHFEHERE
B ( EAEFIREIRE ) .

3. BEEH S3 ., ENRETFL , ERREEFEERRE K ABKUEELE-—STHEFNEFERE
B, TTRUSRE , FHEEREKEE L RE CloudFront KB,

4. B3 StorageConfiguration , I8 S3 Zi&#.

Bl StorageConfiguration f§ , #F1E S3 FHEBRBEHPEEH NI , — M ARYF CloudFront EREUA
B, B MARFIVSEARRB, =6l : EA CloudFront A IVS 15 E X RHY S3 FEBEBPERT &
KEEBRIBH RG] , 28 CloudFront # IVS 15 R4 FR,
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HR] 4 BAFRHRE

FX IR & CloudFront 2 B H EM PR RREE R , BNAEBER IVS BHSRBERZFHANE

1. KUNBFHERK , ABRZHANBRFMHAE S3 FEBH.

2. BBARBIFWLSIR 1 BT 3 RES , MAET CloudFront URL SREEMIN 4, REY
CloudFront URL 2 Amazon CloudFront #H AMiFMAEEEINF LW D EE B, BSRIZM T
N

alb23cdef4ghij.cloudfront.net

3. E&S CloudFront 2 BLIERREIRVAISA |, iE1E S3 FEM THE multivariant . m3u8 XH4HIXY
K, SNZWMTAR :

FDew6Szq5iTt/9NIpWIHjOwPT/fjFKbylPb3k4/composite/media/hls/
multivariant.m3u8

4. TGN R BEHT HNE IR EY CloudFront URL BIRE., B EL URL MNTFARR :

https://alb23cdef4ghij.cloudfront.net/FDew6Szq5iTt/9NIpWIHjOwWPT/
fjFKbylPb3k4/composite/media/hls/multivariant.m3u8

5. ME , HLALUFRL URL FINE IVS BHEBOFEMET  UNEXRRHNE. ENESHNA
7, ATBAMER IVS SERET £ TES : Web ISR AT THIER,

4l : BB CloudFront f1 IVS 15 B X BRAY S3 174 1R 5K B

THHREBEERT —1 S3 FHMEEKE , ©AW CloudFront R BRI BFAEFMME , H AW IVS
FHRARBEARMER. 5 B2UUATRARBRESNHELI SN FHEY. ENRERISEEN
CloudFront 2 B2 # StorageConfiguration #8<#9 1D,

{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "CompositeWrite-7eiKaIGkC9DO",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"
I
"Action": [
"s3:PutObject",
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"s3:PutObjectAcl"
1,

"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recordings/*",

"Condition": {
"StringEquals": {

"s3:x-amz-acl": "bucket-owner-full-control"
},
"Bool": {
"aws:SecureTransport": "true"
}
}
.
{
"Sid": "AllowCloudFrontServicePrincipal",
"Effect": "Allow",
"Principal": {
"Service": "cloudfront.amazonaws.com"
.
"Action": "s3:GetObject",
"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recordings/*",
"Condition": {
"StringEquals": {
"AWS:SourceArn": "arn:aws:cloudfront::844311324168:distribution/
EING4YMW5S5MN25A"
}
}
}

R HEER

- ERTELEA S3 F#EE — WR S3 17 StorageConfiguration M RER —PMXFEF IR, iF
EREENFHBREEAER IVS AT LLERZEM#A ; 152 StorageConfiguration By 17 8%

%O

* H4T ListCompositions BRI AEEHR — ERBREEERF. —BENKRRIAKLRS , F2E/LD
w5 B3 ER.

- RNEREHEFILE —NRBFELXBRAFEEL0Y , ERFANFL.

R
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HE K FHI S 2N EEB I RESKIEEHR TR TAE #EXT-X-PLAYLIST-TYPE: EVENT /3, &
KRG , FREEH N #EXT-X-PLAYLIST-TYPE:VOD., N TIHREBHRBHNBRAR , RINEBWERE
RINERE K EE R LM &,
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VS RHREL | SRR E & Ih L
YERMER IVS T & SDK IERAR , BT UM WHIP & RTMP RIS A G E IVS 17X, iXfhh

ERNFTEERHFTEMER SDK W TERBRA T REM , HH0M OBS Studio S #4wE 85 & 16 M50
B, BIWRAREMEM IVS T 18 SDK , BABRMNTEZRIEE=FHRERE IVS HEREHRE K.

N O

THERIEAER WHIP #1 RTMP XK TERE :

Viewer 1
[ —]
l— ]
@ 0 WHIP or RTMP—p- —RTC——» (Q]
> _
| — >3 Viewer 2
g -
Source IVS Stage n
]
Viewer N

X FEFR T
VS KN BB EEHSHEMPIL -

« RTMP ( REDEERHN ) « —MATEINEE WA 1T LR,
« RTMPS : B TLS Z21TH RTMP &£k,
* WHIP ( WebRTC-HTTP £HHiL ) : J#RHEL WebRTC REXMA KM IETF B,

RTMP RMERER L WHIP & , RtFEES —NZER. AXREAXEHUNEAES  BSREK
18 RTMP 1 WHIP 3245,
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X FFHYRAR AT

o FiHARN
. JRIRIBE - AAC-LC (SEAT RTMP ) § Opus (SEAT WHIP )
c FE2(MHFE)R1(RFE)
o XME . 441 kHz = 48 kHz
- EALE4E : 160 Kbps
o WIE AR
- YmfRTEER | H.264
- H264 BLEN - B
- DREMR: 1528
- WURE : 10 B 60 FPS
- BMi:0

AEE R RTMP Bt , IVS J™#8 SDK BRIAB A B M, Hit , FFRARMAZEMA B il : £ i0S
t , 8 usesBFrames 757 ; £ Android £ |, fEf setUseBFrames., MIRAAXARKREH B
mn , ERESETTE R

. DYE  BKXE : 720p, &/ME : 160p
o HRAL4EE : 8.5 Mbps

- RIBEREE : BT H.264 wiBEEFEH veryfast Ml zerolatency &8, 3
S\ : zerolatency MR EE sliced_threads x264 &I , BWEFHHEER, flw , £
F FFmpeg B} , BTSSR EE : -preset:v veryfast -tune zerolatency -x264-
params sliced-threads=0

KA EBIRE

ARBRER RTMP 2% 8 IVS BERMNRE, A% E0EItAN bt aEs  B205E
B4

HEEFX

EOREEFEX  EEAUTHS

IVS RTMP % %

IWS EVEs Tealtime create-stage --name “test-stage* 57
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BXEMESR , SFEMEAL , S 7 CreateStage,

EERTR HEEEMMPH endpoints FE& , HFIH T RTMP #l RTMPS it =, &E&E RTMP 4525
A 3R EIX LR

B REEL &

E#EHA RTMP R HEEFX , 4%@5'6@']}31%@@3%#43}3\51@8’9%’.*T?IZ*E?%E*O HERHIEFXe
(EABRREETHRZANEEFZXTH RTMP KR ) , BEFUSEESHEAAIEFX, HAL
ERIEE userId MAE Y attributes, HHE EERIEFXNSEEMEXEK,

aws ivs-realtime create-ingest-configuration --name 'test' --stage-arn arn:aws:ivs:us-
east-1:123456789012:stage/8faHz1SQp@ik --user-id = '123'

BXRIEFEMER , BFEMA , S A CreatelngestConfigurations

BIEBEREER , BAUUFMANESESEEFX ARN #xE, MEEEIXE , WRZBBFLEE
A, 4, BEEE (B stageArn FE ) ATLUB UpdatelngestConfiguration i R ITEH , X
BERATUETRANEEXEEEAERNEE.

EE  BHELE insecureIngest FEREIARN false , EEM A RTMPS, RTMP E#FHIEL,
MRXAFEH RTMP |, WEFF insecurelngest i®EB R true, HRMNEIWMEM RTMPS | BRIFERESE
E RTMP M EBLRRITNERT S,

FH RTMP &iZ38 K%

e RBIE R INAIEA OBS Studio ; B2 , BAIERANE IVS EAISERE RTMP 4Rigzg.

1. TEHZELE M  https://obsproject.com/download.
2. R HRE, FREERNRED , MRS TRIIRFIEREE L,
3. X TFRF=E , FAAEFXH RTMP & RTMPS iR,
4. ERFHAP , W AKBEEIEERN streamKey,
5
6

CMEERBUSNLE , B LR -
.a. IVS SR EREZIRE XIS EIE 720p Ry A |, IEE N 8.5 Mbps, N HiX LERR&I |, 7R i 7 3%
.
b. B EHHERFEAXBMEFFIREN 1s H 25, BAKAI < BEME] FF O] AL A E R b FF 1490
B, EEBVE CPU #FERARMIRIZE N veryfast , IR E N zerolatency , LASEI HKIE
B,

PIEREREE 238


https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateStage.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_Participant.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateIngestConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_UpdateIngestConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-stream-ingest.html#supported-media-specifications
https://obsproject.com/download

Amazon IVS Real-Time Streaming User Guide

c. BT OBS "X #EFKiE , BT HBFRRIFE 2.5 Mbps AT, X , FAREKHEREZENN
AXEEEME,
d. ZAB M , RATHE B MR BT ERE. BRITUTEREZ—
- 1£ x264 %I , Hi A bframes=0 sliced-threads=0,
o MRALUERE B M, MIFFHRERN 0 (Hla0 , 3F NVENC) .
7. EBRITIRERE

EERT  MRRHFBNFALERIREN 8.5 Mbps , MAHEBREANRERHEL, IREANFEK
HRERRERAR MBI, MEBHEARSELBNME, ABLEXTER , FREBRENEALERR
BSER ; HIREN 6 Mbps,

KA EBIRE

AR AIAER S WHIP A0 RIEES (21 OBS ) X3 IVS EafEEINAE. WHIP ( WebRTC-
HTTP J|EUMY ) AR WebRTC BEMA XM IETF EE,

IVS WHIP % #

WHIP & OBS SHHRE , NEHEAMRHET 5 —HikE (BN IVST#HESDK ) . AE OBS HWER
ZHNRERH TETRSEENXMEE , RAEEASREMENRE , flngRIE,. SESNELE
e XAFRAGRET —NZIhEET : £/ IVS Web /& SDK EEERRRHP LA , RERW
FTHRERELER OBS KIRBEBRANITE,

A ERECERARAFTEMEA IVS T #% SDK ERT , WHIP i RER, Hla , B RBEHHFIBHEN
BRT , ATREFEERR IVS T #& SDK. B2 , MR [ZIEF WHIP , BMAR T EEMNRIDRR T
F IVS,

OBS M

OBS MR 30 FFaa X WHIP, B , T OBS v30 ESRA : https://obsproject.com/o

EBY WHIP £/ OBS X% IVS 77X , BHITU TSR :

1. £ EB R M HENSEETH, &£ WHIP RiEF |, SEETHER—MTEETHE. BRABERT ,
SEETHERE 12/ ) R EEH , EETURERHERE 14 X,

2. B HRE. EREERARESD , MRS TRIFIRFPIERE WHIP,

3. X FHRSE% , A https://global.whip.live-video.net.

4. WFRBETE , MALELSR 2 FERNSSE T,

WHIP 239


https://www.ietf.org/archive/id/draft-ietf-wish-whip-01.html
https://obsproject.com/
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/getting-started-distribute-tokens.html

Amazon IVS Real-Time Streaming User Guide

5 MEFEMIMZE , BF LR :
a. IVS KR ERETIRE X =ik 720p WA |, IEE R 8.5 Mbps, HIREHIXLLRSE , MM iE
#.
b. B EMHERFNRBMEFRIZEN 1s H 25, HRAKAI < EENTR) B 7] LALLM A E R b FF 1440
SIE . EEVN CPU ERARMIRIZE RN veryfast , [FiHEIRE N zerolatency , LASKT HKHE

B,
c. T OBS FZiFBkiE , RUL BV LAFRRIFE 2.5 Mbps BT, X |, ERABREGREZENN
REEME .
6. FITIHIERE,

AR BAAETE OBS fEA WHIP AJge IR ERIE ( flMEESMENIFE ) . XEBREEXR
AEBERENMERREN . BRER WHIP B TAEF X ERE A, & OBS X EBRITNH.
RSB ReTRA TRIXERBNRE,

OBS $E®M 240



Amazon IVS Real-Time Streaming User Guide

IVS ARSSECER | KA E&IDEE

LR 2 Amazon Interactive Video Service ( IVS ) SEitimR. FRMEMBRIENRSRERIFMES, RS
BRE (M ARE ) REH AWS IKFFEANBRSRRIIFENZABE, 2R , RIERPIFER
HH y %u:)r'\UiX‘t:bFE%UHR‘fﬁA AWS )r!KFo 73 ﬁ 2 |§‘i-—.| AWS HE%BE%}\O

ERIHEHREED AWS B, LEEEAKS, BHSH AWS BSHA.

A PR B 2 2 (X 38 AT 0

AR 55 BR #7148 0

T AERERS , EANET AWS BHABRREEER, GTNERARHATEAXBSRANE

/N0

AP| T8 R R REA T A,

AP| i AR 2R &1

i RARE Ui )R ERIA

=94 GetComposition 5TPS
=4 ListCompositions 5TPS
B StartComposition 5TPS
=94 StopComposition 5TPS
IngestConfiguration CreateIngestConfiguration 5TPS
IngestConfiguration DeleteIngestConfiguration 5TPS
IngestConfiguration GetIngestConfiguration 5TPS
IngestConfiguration ListIngestConfigurations 5TPS
IngestConfiguration UpdateIngestConfiguration 5TPS
MediaEncoder CreateEncoderConfiguration 5TPS

B3 R I v


https://docs.aws.amazon.com/general/latest/gr/aws_service_limits.html
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R E i R N
MediaEncoder DeleteEncoderConfiguration 5TPS
MediaEncoder GetEncoderConfiguration 5TPS
MediaEncoder ListEncoderConfigurations 5TPS
NEER DeletePublicKey 3 TPS
NEE GetPublicKey 3 TPS
NEEH ImportPublicKey 3 TPS
NEZER ListPublicKeys 3 TPS
£#24 CreateParticipantToken 50 TPS
824 CreateStage 5TPS
#a DeleteStage 5TPS
24 DisconnectParticipant 5TPS
g5 GetParticipant 5TPS
#a GetStage 5TPS
#24 GetStageSession 5TPS
824 ListStages 5TPS
25 UpdateStage 5TPS
g8 ListParticipants 5TPS
24 ListParticipantEvents 5TPS
824 ListStageSessions 5TPS
StorageConfiguration CreateStorageConfiguration 5TPS
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VS SERTE I eEML AL

NTHERENAFEER IVS [RRRERITRERENNMERNUE AR , BULERRINBE
RENFEIIEE , BE S5 AN & 2K T s L,

&g

ERCAFNERREN  FSLERAFBRENNEFE , IHERITESBEREENTNATMMN
AR AL

EAREED  BNERKIRNAAEIRNITAMAS , AZRBXLERFAENRENGER.

BERRAE T | BB D ERD

LEIhBERE T A B P imhiR A P 32 3245

« iOS # Android 1.18.0+
+ Web 1.12.0+

£ IVS EEd 8 SDK BY , R FE AN ZEMHHTHE , MITEAS 2B ENIRIFEEMEIR
REBAARERE, RINF2HABELRED RRD.

Android # i0OS BAK& Chrome 1 Edge RE X %25 ( &M T Windows l macOS ) X FHBEIBKIE D
BRYmiB, BEMXER[FZED EHRB.

ETEF , ENRET=HRE (5. PAE ) O, VS RE\EATRAHFRASULMRRERSHTEN
WA ; BAUMARATLIREGRER AR, MRAX 1 WRNEEBRMNRFEATR , IVS 2BHHFHEN
R 1 REBEFTEAMI , A 1 AT ARE U HFTRR BN RERENE R,
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ngh Quality Video H|gh bandwidth
= Bandwidth Match )

Viewer 1
High Quality VideOme=p
> . o 0O
Medium Quality Video % Mgglr?;nw?dﬁllt“z;{f:o ’,? Medium bandwidth
Low Quality VideOmmmp-
Viewer 2
Host
Low Quality Vldeoﬂ
= Bandwidth Match o Low bandwidth
Viewer 3
Ko Jﬁsﬁﬂﬁ$
NBHFEEM Web AFRMRKIARENSE , MTFAR
#zF¥ A ( Android, i0S) Web ( Chrome )
SRE (HAEXN) : SRE (HAEXN) :
« EKLE4E 1 900,000 bps « BKLE4EE ;1,700,000 bps
« M : 15 fps . M : 30 fps

FEE: T (FAEE, ABIFE FHEHE

EERRENERENLERZANE

.« M : 20 fps

REE =
« HALL4EZE : 100000 bps o HALL4EE : 200,000 bps
o M : 15 fps o M : 15 fps

L
TENERNTHRLBINERERMN , ARFBHEERNESL.,
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MRFENERENIPRE LR TEE , NRFESEREN, fl, MREERN2FH#EN 320x180 ,
N SDK A 2@ RERIES HERNEE

TRETRTEARESHRERNERN DL, FIHNEREDN , BEUARBNATABDRE,

WMADHR MEERIHE . By BMEEDHE - Web
720p (1280x720) & ( 1280x720 ) & (1280x720)

1€ ( 320x180 )

i (640x360)

1€ ( 320x180 )

540p (960x540) & ( 960x540 ) & (960x540 )
1§ ( 320180 ) 1§ ( 320180 )
360p (640x360) & ( 640x360 ) & (640x360 )
1& ( 360x180 ) 1& ( 360x180 )
270p (480x270) & ( 480x270) & (480x270 )
180p (320x180) & ( 320x180 ) & (320180 )

T EERBEH EELHADBE | BABEANT TERTIHE,
BN BB E 5 R D

EEBRBENERDERDY  SLAEEF R ELEAZYEE. MREEA , EREIRHEN LEHIME
RE8EM , ARATEEATRESRD .

Android

// Enable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(true);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);
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// Other Stage implementation code
i0S
// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

let cameraStream = IVSLocalStageStream(device: camera, configuration: config)

// Other Stage implementation code

Web

// Enable Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: { enabled: true }

1)

// Other Stage implementation code

ML B E

AFNE T AR RN Z R TN EMEE,
BRI IR AR

EERMIROLSEER  BEAUTEERA.

Android

StageVideoConfiguration config = new StageVideoConfiguration();

// Update Max Bitrate to 1.5mbps
config.setMaxBitrate(1500000);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code
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i0S

let config = IVSLocalStageStreamVideoConfiguration();

// Update Max Bitrate to 1.5mbps
try! config.setMaxBitrate(1500000);

let cameraStream = IVSLocalStageStream(device: camera, configuration: config);

// Other Stage implementation code

Web

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Bitrate to 1.5mbps or 1500kbps
maxBitrate: 1500

1)

// Other Stage implementation code

5B A ST o 2R
BERARM IR , FEAUTRERH.

Android

StageVideoConfiguration config = new StageVideoConfiguration();

// Update target framerate to 10fps
config.targetFramerate(10);

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

i0S

let config = IVSLocalStageStreamVideoConfiguration();

// Update target framerate to 10fps
try! config.targetFramerate(10);
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let cameraStream = IVSLocalStageStream(device: camera, configuration: config);

// Other Stage implementation code

Web

// Note: On web it is also recommended to configure the framerate of your device from
userMedia
const camera = await navigator.mediaDevices.getUserMedia({
video: {
frameRate: {
ideal: 10,
max: 10,
.
},
1)

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Framerate to 10fps
maxFramerate: 10

D)
// Other Stage implementation code

AL TS RN FFE X5
BERTHRNLBRATHERE |, FEANTEER

Web

// Note: Disable autoGainControl, echoCancellation, and noiseSuppression when enabling
stereo.
const camera = await navigator.mediaDevices.getUserMedia({
audio: {
autoGainControl: false,
echoCancellation: false,
noiseSuppression: false
},
18

let audioStream = new LocalStageStream(camera.getAudioTracks()[0], {
// Optional: Update Max Audio Bitrate to 96Kbps. Default is 64Kbps
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maxAudioBitrateKbps: 96,

// Signal stereo support. Note requires dual channel input source.
stereo: true

1)

// Other Stage implementation code

Android

StageAudioConfiguration config = new StageAudioConfiguration();

// Update Max Bitrate to 96Kbps. Default is 64Kbps.
config.setMaxBitrate(96000);

AudioLocalStageStream microphoneStream = new AudiolLocalStageStream(microphone, config);

// Other Stage implementation code
i0OS
let config = IVSLocalStageStreamConfiguration();

// Update Max Bitrate to 96Kbps. Default is 64Kbps.
try! config.audio.setMaxBitrate(96000);

let microphoneStream = IVSLocalStageStream(device: microphone, config: config);

// Other Stage implementation code

ERITEAF RS EFX&/DMER

EFRERITANSSENRHEPXF/NER , AIERABE N subscribeConfiguration, ¥
HEPXREEFHRIBAZAERKZSLOBES, RPERRTNEFEENS/IMREEER. YEGBES/
EERIER |, E&/NER A B IR SRR,

BB ER XK PHRN B ESENBERITRBNIER, BN NEEATURESEHM , BRNEXE
MBS A, FER , ERRREMNRPMER LT ERCNBRR  BEFELEFET , SERPER
X155,

MEZFEESHEME , MENK/DIERFIZM MEDIUM s , AEBRFA B2 IREITHEE,
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Y 22

FEE  BPERNERTRITANSEE, MRSEEETEAH , WRNERFTER. XHEMENT
BRZEZNRBERBEEIRM A EFANLEE.

LT RAIERARNS/NERTIIRA MEDIUM, &2 SDK & XL T A A sER{E.

Web

const strategy = {

subscribeConfiguration: (participant) => {
return {

jitterBuffer: {
minDelay: JitterBufferMinDelay.MEDIUM

// ... other strategy functions

Android

@Override

public SubscribeConfiguration subscribeConfigrationForParticipant(@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo) {

SubscribeConfiguration config = new SubscribeConfiguration();

config.jitterBuffer.setMinDelay(JitterBufferConfiguration.JitterBufferDelay.MEDIUM());

return config;

i0S

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()

try! config.jitterBuffer.setMinDelay(.medium())

return config
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VS BRM=ZFK | ETEEINEE

AR AEF|H AR B IRAD B ZIFEEA Amazon IVS SSRTEREINEE.

IR

https://ivs.rocks/ 2R— M ERATRREEXHAR (ER, RKBRE, BEXE), FEREAHELINZ
SERKRLEE Amazon IVS BIME,

N
JAR TR

Audio room

CranberryLychee0 joined

CranberryLychee0 is on stage o CranberryLychee0 joined

* 50 * x CranberryLycheeO is on stage

Say something... Say something... A Say something...

EHTF i0S M Android B IVS SRR R MERAF XA R BT T AR Amazon IVS #E5| A A
MR, THHEXAFERNENARNARER. ZNARFEERARERNENR AR TRIRE
Z, ARAUABRURNAZHPRE, UNMRERIEEEFENMINK (VS ) EXTMAES,
BXRUNMAHBBEEHMNMENAREFNUE , AIELT GitHub F#EF KD -

* iOS : https://github.com/aws-samples/amazon-ivs-real-time-for-ios-demo/
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* Android : https://github.com/aws-samples/amazon-ivs-real-time-for-android-demo/

 [Gif : https://github.com/aws-samples/amazon-ivs-real-time-serverless-demo/
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