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HEER Amazon IVS BB &57R ?

Amazon Interactive Video Service (IVS) Bl RAGRMEEARX P ERGZANE A EN—
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ME
- BIEFIEE - StHIEEMBRNFEARFIZEERAREN , HHENBERRIFERLE IVS BIRSERE
B, BEHAKSER  REBFAIBRcENEERETE 300 EX.

- BYTHE-EB IVS R RERAANRELDNED, FMZIE 10,000 UBRNZR , UARESE
RUEFAEAERES.

- TEEEE{-IVS AR RECHBETHREFARIETENL , LLIESRELENBEIKINE. #EH
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- LB -SHRRELEERRAF AN WERREERIEHEEEMTEM,

BRTIWENERRAXHE 25 , 552 E https://ivs.rocks/ , ILiBLEHBBEERMHHIAR (RE, BRX
&, SPERNE), HERAN , UREBENR RERE Amazon IVS,

EXERITR, EBEEH
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ERBRAR. BEES 1
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Amazon IVS BN EER

B—BRAR TENTE, 22N, ERNTFERESRERNRE.
EEIR RSN

R Amazon IVS ERIFHESKMW , B "EH¥H., RESMHEN. BHFHEEIE Amazon IVS £
2R, API MER (8AR).

B—ERER Amazon IVS 2 —& "TEigH AWS RS, . EFRR , SEEEFTH Amazon IVS B
FHEEMERPNEUERFEREBEIN., i, CE—EESPEYINESEAEHEMERPEN
HEE AR,

ERERAER (Hlm , BUES) B, EXEEEEEVEANES, BE K EXEERERE  B4A
wEBIERNERESBITEERRE.

MREERA... BA LB ERE , HERES...

Amazon IVS £# A FHEEY A LA Select a Region (BIZEEH) THRBE.,

Amazon IVS API FEREENRERE, F28 Amazon IVS BIEEETR APl 2%,

(WMREBEBRBEHFI AP, FREFZEMNMN region 2. F2
BEAWS LE2ERNTE, )

AWS CLI AT —1E

« # --region <aws-region> FMiMNE CLI &85,

« BEEBAREAWS HEERF,

AArciE  BWEOREMEEESEZEY , BEAILIEEMES BERE Amazon IVS |, BBt o AREIETH#E
FBE,

ZHREEEN 2


https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/Welcome.html
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EH AR EEAERRNSHE
=

B BEREFAZFNSERE,

BHE UERARBRN G D ERE
PEERVERE

SEERR B 2B E A RSB B RV HE
o

J&i%& SDK RSEEEENMBERE B
RAFmEXE.

SEREB

1.

the section called “3%7E IAM FF0]” — B3 AWS Identity and Access Management (IAM) BUER , BfE
RERM—IEEARTT , WZBEERGERSE,

CBEVREE-BY—EERZRE , SEEVUEEERINEGBRE R,
D EBSEEREN - OS2 EEEARN |, LUEMP LI SRR,
. EE VS EE SDK - B EHE SDK i ZEARER | LMERSEEFEANFZWE S ; the section

called “Web”. the section called “Android” 1 the section called “i0OS”,

CBAHNEIEE R - B EEERER , YREMERFAZRES | the section called “Web”, the

section called “Android” # the section called “i0S”,

BB SR AR
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ETE , S BERY AWS Identity and Access Management (IAM) B3R |, AFERAERH—EEARTT
(Bl , AR Amazon IVS BEERIE TS EERBNTR) , UEXBRERGEERE. BANER
MEFEAERERGTY , CAUARENFEAENEHT. MERFN TR,

MEFHMENR Bl , EETH IAM FRENBE., NAEBERIMEBIERE., URNMARHIFERED
LAEFR Amazon IVS S11THVENE) , S -

(AM EREER) PWEY IAM /A HF
« Amazon IVS Z4 M FHEEIAM A "TIVS WSEHE, WEA,
« Amazon IVS Z£ K IAM EFA

BT LLE Amazon IVS EBRAEN AWS SEBER , W \BUFHERBITERTF—HERHE. #HE
RABNHFT, MEFEEETERAER.

¥ IVS FFafE AR BHIBUR

ERZEERT , BEEEH Amazon IVS £ AWS SEHR, IVS T2 MM IVS WS EREEHY
T T TEBER,

« f£MA IVSReadOnlyAccess AWS ZEBIRAZEAREAREASERFTE IVS Get M List API s
25 (B A AMEEEE R B BR R R o

« A IVSFullAccess AWS SEBR A HEREXBHZASTFTIAE IVS API HE (FEARKLE
SEMENEE R,

ZEA : A Amazon IVS a2 BETER
HEETHTER -

1. BAAWS BEEXEE , AR%BTE https://console.aws.amazon.com/iam/ BIRL IAM £32 &,
2. EEEBEKRT | BIBHE , ARBEEITBER, Specify permissions (}8EFAI) 13 & FEENB R,

3. EIEEMAKRES , EE USONER , #BUT IVS BERER Y t EBEREERNFREE, (LWBEXK
T aEFA Amazon IVS BifE, EAILARFERE/MER (LFFAERE) InBFEGET . MFERE IVS
mENFEAER , F2E VS BIRSER API 25, )

{

FR7E IAM FF AT 5


https://docs.aws.amazon.com/IAM/latest/UserGuide/Using_SettingUpUser.html#Using_CreateUser_console
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/security.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/security.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/security-iam-awsmanpol.html
https://console.aws.amazon.com/iam/
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/
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"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"ivs:CreateStage",

ivs:CreateParticipantToken",

ivs:GetStage",

ivs:GetStageSession",

ivs:ListStages",

ivs:ListStageSessions",

ivs:CreateEncoderConfiguration",

ivs:GetEncoderConfiguration",

ivs:ListEncoderConfigurations",

ivs:GetComposition",

ivs:ListCompositions",

ivs:StartComposition",

ivs:StopComposition"
1,

"Resource": "*"

},
{

"Effect": "Allow",

"Action": [
"cloudwatch:DescribeAlarms",
"cloudwatch:GetMetricData",
"s3:DeleteBucketPolicy",
"s3:GetBucketLocation",
"s3:GetBucketPolicy",
"s3:PutBucketPolicy",

"servicequotas:
"servicequotas:
"servicequotas:
"servicequotas:
:ListTagsForResource"

"servicequotas

1,

"Resource": "*"

ListAwSDefaultServiceQuotas",
ListRequestedServiceQuotaChangeHistoryByQuota",
ListServiceQuotas",

ListServices",

4. PEEEHFAIREY  BET - BBERERKIPEIATEELEER), Review and create (BEYL

B11) RE IR K.

ZA : B Amazon IVS SF TR BETBE
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5. FEEWREVRESD K MABKER , B EMHITIEHELR, BETBXRER , RALEELFEH
EZBERAILER (). EE Create policy (BILBUR) (LAR B EZD).

6. BEIRE IAM ERARE , T HPEFI —EFEE , BERENHBREEL,

BHE R & W RTIEET A
IAM A& FE S8

IAM FERZIRBEFHER ID NILBEFMERER. ELESMANKTZTEYH AWS RHNEXRFH
Ro MRERBEFNEER , WAER AWS EEXTEZAREN., REREER A F2EURERAEFR
g

BRREZUFHERE  REITELBFNER, HREEREZER. T8 , SRR
TR ; ELARRYUTLE IAM BIERFFA

BRVREBEEEINSR, YVVEE=F9Z BEEHLIFRE Amazon), MEFMER ,
(IAM EREEE) PHWEE IAM FRENFIEE,

A

BIETIIZE

T
W
&

nlh

—

. EEEEET | BB Users (FR &) , ARRIRIE Create user (BIFRH). Specify user details (35
EfAEFHEEN) REREEFER.

2. EIEEEERAEFMEEARE !

a. 7£ User details (FERA&EFMER) , WA ZEIHIH User name (FAEBE),
AREHFEREYH AWS EE X EANEIE,

c. & XRAEE TEN BHELENER,

d. ERFEAESLAETRBARELNER,

e. BET—4, Setpermissions (FREFFA) 17 & BEEN B X
3. EREHTT , BEEZEEZEBR, Permissions policies (55 Al 5K #E) 17 & B8 BN BE RX.

4. EESHHRFT , WA IVS BEREE AWS SEBRHZAEYN BT BUR). RIER , AFHRE
R

5. & Next (T —%) (IWARBEEZ), Review and create (BEIW#T) 17 & FEENBH R

6. £ Review and create (BEWE V) RE+ , MEMEFEAEFNEAMLRER K AREE
Create user (B EAE) ((NARBEEID).

(on

BT E R ET A 7


https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_access-keys.html
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7. Retrieve password (HEUZR) REREHNFER , HHhISENEIREBRAFHEN. Z2HRBELE
AL A ERSE, ERTHE , 55121 Return to users list (REIEAEFE),

AR BNEMEEFT
EEE TSR -

1. BAAWS BB XA | REB BT https://console.aws.amazon.com/iam/ FARK IAM £3#2 &,

2. EBEERT , BREEAE K AREEEENNREEAEER. (B-—TEBRRESR ; F248
EERUT B )

3. 7 Summary (F§E) HEHK Permissions (FFA) &5/E&EF , #1F Add permissions (¥187F
Al)o Add permissions (¥7385F A1) #3% FEENBA K

4. BEEEEEBABKR, Permissions policies (FF Al %K) 15 & FERNBE R

5. BBSHHAF , WA IVS BEREAE (AWS ZERXRHAEUNBEFTHE), REBERE , AESHR
BUZEUR R

6. 1E#E Next (T —F) ((URBEEIKEF). Review (FE) REFREEIFK.
7. #RBRRE L, REFEFT (VRAREEL).
8. EMEHEE L , BFREHE IVS BX,

R

ERRSHRETABIBRE S NWERZTE, CREERAPINERER, BuLERAEEAS
CreateStage U B2 1 P& B,

BRCEURHNSEEE TFEREY —EHMER  AETKEREEMER  MARREERERHESR
£/, MRKBFRBENER (BRER , AEEER) , Mg E R EIIRERBE LR,

FHEAHRH

1. R Amazon IVS =4,

(BB LUEIR AWS EE T2 5 RIFE Amazon IVS £ A, )
2. EERISEERT  EINER  ARENEVYRR. BEURBEELR.

ARERNERENREFT 8


https://console.aws.amazon.com/iam/
https://console.aws.amazon.com/ivs
https://console.aws.amazon.com/

Amazon IVS BN EER

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. 3E K WMAMBRERE. EINEVUMRRUELER. KSR RHERNERFEETARH.

CLI FRER
FELZE AWSCLI , F2RZENEFHNR AWS CLI,

CEE A LAER CLI REVINEEER, P APl X1 ivs-realtime B ZB T H, Hltn , ZEEE T
KR

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

EIFEA :

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

CLI 58 9


https://docs.aws.amazon.com/cli/latest/userguide/install-cliv2.html

Amazon IVS BN EER

"name": "test-stage"

Customer Domain Amazon IVS Real-time Streaming

I
I
I
Client Application Server Application | API Data Plane
I
I
1

—Request participant token—
—CreateParticipantToken—»
|

[4—Return token
|

4—Return token

Join stage with token

A 4

RESRT —BRR  SFEERVHER , YEESRIGSRE | IUEMMEAMARE , LAKEEM
BERER

WMER , EFRERARFABEZHNRESEARRFNSE  YERKSFERARER
CreateParticipantToken £/ AWS SDK = Sigv4 & @ RFAMA. HREXFEH AWS BRI AP,
RAUEELZENARSFEAERIFEETN , MAREAFKERAERNPEL,

BUSHEEEMR  BulEEEEXERBANIEE, FR{EA PUBLISH # SUBSCRIBE , EA:&
SHEEGEEANBWZANE S  BETUSKREENEFENER, fli , BUUEREEFTEA
B SUBSCRIBE TheEmfEMR, EEEERT , TR ATUEI EEEEAFH ETELECE N2 HE
&,

BRLEBEREEH CLI B SRERER , IETRENRRE  ERURECEERLEERETEA
AWS SDK E 3 #H#,

BB RAE MR AR ER D BRIGEUEF (HIANER API FEXR), RFAKRREHLIINGE, KIBEAXE
M, EREEETISRERERLEHUBERFRENXR.

BT HEMRATES B, TRIBESASREENE. BRNEXSRTETUE,
ERAHRH

1. EEERE L —ESRPELNER.

DRBEEER 10



Amazon IVS BB 28 7 4 R $E
2. BBV SHERN, EUSREENRENSHE.

. MAEREREYBHNERE ID, B ARE UTF-8 IS F.

4. BREMNSERERR

5. BRFH, BEE : FRLREEN ; IVS TEFHZER , I HEBERE LR

CLI F2H4

5 AWS CLI B R , EERAEMEI ETHIERE CLI, MEFMEN , F20 (AWS 5575
NEEAEERE) - FIE , FAAWSCL EARREAENREKER , BEEREERE  BEBEFSE
FA AWS SDK 7E A RESImEEFFC FGESRETIRRH).

1. 117 create-participant-token @S EEFEERX ARN, MAFARFTEIEL IS
€ : "PUBLISH", "SUBSCRIBE",

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

2. EEBESHEEER

"participantToken": {
"capabilities": [
"PUBLISH",
"SUBSCRIBE"
1,
"expirationTime": "2023-06-03T07:04:31+00:00",
"participantId": "tU@6DT5jCJeb",
"token":
"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJleHAiOjE2NFEINDEOMjASImp@aSI6ImpGcFdtdmVFTmIsUyIsIn].
TaKjllw9Qac6c5xBrdAk" }
}

3. MIFLLER. BRFENBESEMARKR  UEENERE A

AWS SDK &2 B
EAILAEA AWS SDK RE ML, JA T2 AWS SDK #yfE R JavaScript.

EE  hEARLAERARREIT , BEHEAGHEREA PR,
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https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html

Amazon IVS BN EER

SORFEY  EEFERATHEXNBE S |, BABERE aws-sd client-ivs-realtime k/ E4, MT/FMAENA ,
A2 AWS FEEEH AP 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);

4 IVS E# SDK

IVS #25E A Web, Android #1i0S HEH# SDK , W AEB AL ERSZTRARN, EE SDKﬁJ
REENBRER. EXEF  RPGE T —EAFENEAER K EMEIEZSEE T LLENEE

B, UTSHSBRIEELEIEE ENEHARRF BasicRealTime, TENEARFRBCITEH , CodePenjt
B GitHub :

« Web AR : https://codepen.io/amazon-ivs/pen/ZEqgrpo/cbe7ac3b0ecc8c0f0a5c0dc9d6d36433

« L& https://github.com/aws-samples/ amazon-ivs-real-time-streaming-android-samples

« i0S Wx:https://github.com/aws-samples/ amazon-ivs-real-time-streaming-ios-samples

Web
RERR
B, BUYERKMDE HTML F1 JS ERREBZERR

mkdir realtime-web-example
cd realtime-web-example
touch index.html

touch app.js

BRI LERETHRERS NPM REZKEHRE SDK. ATHERER , S6EAETHER  BMRER
RIZEER NPM , BRERERE S

B4 IVS E# SDK 12


https://docs.aws.amazon.com/sdk-for-javascript/v3/developer-guide/getting-started.html
https://codepen.io/amazon-ivs/pen/ZEqgrpo/cbe7ac3b0ecc8c0f0a5c0dc9d6d36433
https://github.com/aws-samples/amazon-ivs-real-time-streaming-android-samples
https://github.com/aws-samples/amazon-ivs-real-time-streaming-ios-samples

Amazon IVS BN EER

ERAESHER

ARk E#E SDK LA JavaScript BRI X85 , A BT hitps://web-broadcast.live-video.net/1.8.0/
amazon-ivs-web-broadcast .js #8H

BB <script> BEREAR  BEXESER A IVSBroadcastClient WRBEEHET L REEEE,
£/ NPM

Z# NPM £ :

npm install amazon-ivs-web-broadcast

RIR1E A LLAEER IVS BroadcastClient #144 :

const { Stage } = IVSBroadcastClient;

Android

#3 Android B

1. £ Android Studio # , B FiEZE,
2. BEZTAREEE.,

JEE  EERR Android Studio 1 , IR AERNEBEBATESR. WREH Android Studio 18
ERETTEE  WHRETERZEZREES , AIFENZEES, 58, F7ENZEE , RARMK
£ View API (T 2 Jetpack Compose).

3. RIEMERDHR , RBBDT Ko

ZHEE# SDK

&= E# Amazon IVS Android EERE X E#HEEEH Android FREIRIESF |, FRZENEFERE
#8#9 build.gradle X , M AR (BAR Amazon IVS E#& SDK HWHRHTIRA), EBFHNER
1 mavenCentral RFEETREESEESELEN settings.gradle BEF , MRREERER , BIE
AJLA#EBE repositories B, EHRMMEHIF , BFEER android ERPMAERBE.

android {
dataBinding.enabled true

Android 13


https://web-broadcast.live-video.net/1.8.0/amazon-ivs-web-broadcast.js
https://web-broadcast.live-video.net/1.8.0/amazon-ivs-web-broadcast.js

Amazon IVS B REREER
}
repositories {
mavenCentral()
}
dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.14.1:stages@aar’
}
RE K FEFHLRE SDK, FHRILME TEHZFHRA :
https://search.maven.org/artifact/com.amazonaws/ivs-broadcast
iI0S
B IOSEX
1. BIFH Xcode EXR,
2. &2V A , FEEIOS,
3. EREAERX , FERMAEN,
4. MARAEANERER  RARENMT—F,
5.2 (BEX) MFERNB & , ARENHEY,
BE A GFEEX SDKFH. RMEZREEBESERE SDK CocoaPods, (HE , B AFBIASEEN

WELNERT), EMEL RN TR,

BR . TEEHE SDK (CocoaPods)

BB ERE MR BasicRealTime , FBETHATNERERRPEY Podfile , REH

1T 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

i0S


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

Amazon IVS BN EER

BRFZL . FRLEERE

1. BRUTE FTEBZEHIA : hitps://broadcast.live-video.net/1.14.1/Amazonl|VSBroadcast-
Stages.xcframework.zipo

2. BBBHEENAZR. AmazonIVSBroadcast.xcframework 8RR EEMEEZM SDK,

3. Ak AmazonIVSBroadcast.xcframework , F R EERELNWERARER BEMN —RES|IE
BHEE, EXENRNRARTHDH :

(] General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules

slanldey v Frameworks, Libraries, and Embedded Content

ﬁ BasicBroadcast

Name Embed

TARGETS
AmazonlVSBroadcast-i0S.xcframework Embed & Sign $

. BasicBroadcast @ ScreenCapture.appex Embed Without Signing $

@ ScreenCapture

+

RRTERT A

BEEEHEMER Info.plist , LAFT
¥ NSCameraUsageDescription #l NSMicrophoneUsageDescription HWREEEB ., §H¥HEL
B, FRUABEARXAMNERBIRNEREFERENTERERAENRH,

Kay
+ Information Property List
# Application Scene Manifest
Privacy - Microphone Usage Description We nead access to your microphone to publish your audio feed

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

%E*ﬂ n]-ﬁﬁl/

BB , ZEMIOS WFHAER , F2RUTFHMAEER.

Web

BT HTML B4R

B, BY HTML R EEXEEASESTHERER
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https://broadcast.live-video.net/1.14.1/AmazonIVSBroadcast-Stages.xcframework.zip
https://broadcast.live-video.net/1.14.1/AmazonIVSBroadcast-Stages.xcframework.zip
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<!IDOCTYPE 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/1.8.0/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

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

</body>
</html>

X R E A IR IE A0 A /SRR 1R R

EEEABAZFERSAN, ELMABARE , ARRENANER RS, B K BEHAEXASERE
AN API FERER , BEAHLFT , BEERERAL S EEERE A

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

<label for="token">Token</label>

<input type="text" id="token" name="token" />

<button class="button" id="join-button">Join</button>

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

MERRASRIE

EETRBASRAERSEERDEB, T —EESHEE  RAA app. js FEBNEAE
XE .

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

Web 16
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<!-- Remote Participants -->
<div id="remote-media"></div>

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

EEMERT HTML BE , 3 BEBEYUEBFMA index. html BEFER :

IVS Real-Time Streaming

Token ‘ Join ’

1l app.js
MERESR app. js BRENAB. 8% , BB SDKNLBEAMBLENEMY !

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

} = IVSBroadcastClient;

BYERREAEH
BVESRRZMAMBMEIRE HTML TENZE | URFHRERAREANMRE

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;

Web 17



Amazon IVS BN EER

let cameraStageStream;
let micStageStream;

1 joinStage 1 : EXRHELERFBE# A

#& joinStage HBIRAM AR , BV EKRIER , WRAKEH L getUserMedia PEEAIR
MEFAo

B, ERHHAMRIERENER@A, RASEETROVEET D THLLIEE.

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

I

B3 JoinSage 2 : IS ERMAVIEE
AT RASTERSER B AV IR B -

async function getCamera() {
// 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

Web 18
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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]);

B3 JoinSage 3 : EERME BRI E R

HREEIE MR SDK AARRERTRE , URETHPLSEERERELD. NEEYARN M
Ay, BESEER,

~

EERMRMEE, WMARRE , RAREERNER  YTRESEERSEZENFANE

const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];

1,
shouldPublishParticipant() {
return true;

iy
shouldSubscribeToParticipant() {

return SubscribeType.AUDIO_VIDEO;
}
};

stage = new Stage(token, strategy);

3 JoinSage 4 : RERMREH I EZHE

RERERHTZEY, BMAEER
B STAGE_PARTICIPANT_STREAMS_ADDED 1 STAGE_PARTICIPANT_LEFT REIEZNBBRE@F
WER, EFSNS4EIRERH,

AR, BEEEEY T NEHBEXHE , RinBEELER DOM T

% : setupParticipant, teardownParticipant, createVideoEl # createContainer,

s

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {

Web 19
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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.islocal) {
// 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);

1);
// Helper functions for managing DOM
function setupParticipant({ isLocal, id }) {
const groupId = islLocal ? "local-media" : "remote-media";

const groupContainer = document.getElementById(groupld);

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

Web 20
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const videoEl = createVideoEl(participantContainerId);

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

return videoEl;

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

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;

#137 JoinSage 5 : MNAPEER

REMABEER LT joinStage B !
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try {
await stage.join();
} catch (err) {
joining = false;
connected = false;
console.error(err.message);

# 1] leaveStage

E# leaveStage BEFRMASTANEHE,

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

joining = false;
connected = false;

};

MBI ASHEEER

AT E —ERERNEEE app. js BR, EEAREYRYEAREFAUMANBMRRKERE €1
EIECYEN A7) S 08

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(
"Problem retrieving media! Enable camera and microphone permissions."

);

joinButton.addEventListener("click", () => {
joinStage();
3);

leaveButton.addEventListener("click", () => {
leaveStage();
joinButton.style = "display: inline-block";

Web 22
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leaveButton.style = "display: none";
1)
};

init(); // call the function

HITEARS T RMER

LR, BN ERREEMASZERE , THER , ARWASEERBILMARER.
SR ?

B8 npm. React FRYEFMMEES , 5FS B VS E# SDK : MisiEr (BIRFERER ) o

Android

Bumf

BEACEABEEVMN activity_main.xml ER , REVERAEANEHERE, GBETS —ETHE
BERH EditText, —fEMMA Button, —{EREEREEBMER TextView , AR —ER 1B
CheckBox.,

Android 23
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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

= Code

0 Pixel & 33+ (© BasicRealTime

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)

LT REBREEN XML :

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

<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

Android
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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>

BMEEESIATLEFSRID, ik , BEMSEIEME strings. xml ER :

<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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#& XML R EYIELMAREREZE 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 var checkboxPublish: CheckBox
private lateinit var recyclerView: RecyclerView
private lateinit var buttonJoin: Button

private lateinit var textViewState: TextView
private lateinit var editTextToken: EditText

override fun onCreate(savedInstanceState: Bundle?) {

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

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

textViewState = findViewById(R.id.main_state)
editTextToken = findViewById(R.id.main_token)

B, ¥4 RecyclerView BYEB WA, BEEMITHIERMNE , &£ res/layout BH LIZ—TBEA
#, RAREEHE > MEERER. BUFERBEA item_stage_participant.xml,

Android
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ITime = src = main = res

** Resource Ma

I Project

O

LEENEEREE

= oo

BE

>
~

/

= Android v €3 e —
v [k BasicRealTime
> manifests
~ java
com.amazonaws.ivs.realtime
¢ MainActivity
¢ MainViewModel
¢ ParticipantAdapter
¢ Participantitem
¢ StagelLayoutManager
¢ StageParticipant
& java
v res
drawable

BYC New

Add C++ to Module

Cut
Copy

Copy Path/Reference...

= res
> & Gradle Sc

B Paste

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

Analyze
Refactor

Bookmarks

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

activity_main.xml

activity_main.xml|

Show In Resource Manager

Reformat Code
Optimize Imports
Delete..

P Version Contr

Open In
Create a new Lay

& BasicRealTime v

<anarolax.constraintiLayout.wlaget.LvonstraintLayout

:id
:layout_width
:layout_height
:background
:padding

[l Resizable (Experimental) APl 33 ¥

:layout_constraintTop_toTopOf

<EditText

B Kk kK Kk kK kK

B —ERAREFS R

:id

:layout_width

Kotlin Class/File

Layout Resource File
Sample Data Directory
File

Scratch File SGEN
Directory

Image Asset

Vector Asset

Kotlin Script (Beta)
Kotlin Worksheet (Beta)
CMakelLists.txt

Activity
Fragment
Folder
Service
UiComponent
Automotive
XML

Wear

N
ts
int

1tEnd_toStartOf
1tStart_toStartOf
1tTop_toTopOf

App Inspection

Split B Design

"\ 1 A v

ssjepdn

alpeto R},

] Layout Inspector

19:1 w  © | 943 of 4096M

FhERNRE , Uk —EARERZ2EEEFNER

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

item_stage_participant.xml & Ba (Experimental) APl 33

o —

layout
v I T

% BasicRealTime

main = res

main.xml item_stage_participant.xml

& Android

> manifests

Q& -
Ab TextView
@ Button

M ImageView

Palette item_stage_participant.xml

v java
©

com.amazonaws.ivs.realtime Con

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

THER XML :

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

®_ [ Pixelv =33

4 spaces

=1 Split M Design &

SUOHESIION B

a@ Buuny 73

w A

<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>

XML BRIER T M ARBEILMER ParticipantItem, HMA XML IETEN G

ZHE XML BREHFEENDEEE, EVHERIRERS , SAREKEREAZH,

By —{@#H Kotlin #hI 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,

FrameLayout(context, attrs, defStyleAttr, defStyleRes) {

private lateinit var previewContainer: Framelayout

=, FHtEH
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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)

AT
ERERABEMNERE  BEBEREAERRI . RABLEEFEEFITRE

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
}

FERTE VIR

RANEREFSREANSBEE  MainViewModel .kt BAZM A& EEEIMainActivityFEH
Kotlin B, StateFlow

B —EHH Kotlin B MainViewModel:

package com.amazonaws.ivs.realtime.basicrealtime

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

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

HE7E MainActivity .kt FEERRER .

import androidx.activity.viewModels

private val viewModel: MainViewModel by viewModels()

ZEFH AndroidViewModel FiELE Kotlin ViewModel i , BEEKLUT AR TIEEER
B build.gradle #E=:

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 iEE 25

RFAEENL —ESER RecyclerView.Adapter T35 , LUBK S B & I & FPEER
E4H RecyclerView, B% , FEE—BARKSEENER, E3—EHH Kotlin 3
Bl 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)

R FERIETREEILMN ParticipantAdapter ERIFHLER, BEAXEHER , YETARE

S RENEH

package com.amazonaws.ivs.realtime.basicrealtime

import android.view.LayoutInflater
import android.view.ViewGroup

Android
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import androidx.recyclerview.widget.RecyclerView
class ParticipantAdapter : RecyclerView.Adapter<ParticipantAdapter.ViewHolder>() {

private val participants = mutablelListOf<StageParticipant>()

B HBEE RecyclerView.ViewHolder , BEEHEKNEE .

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

EALLER , TE/EIZE% 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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R& , BT -LHNEE, EHS2EEMHBER |, 2% MainViewModel FFMEL T X,
iEL AR EER LM% CRUD 1B,

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])

EZ MainViewModel , M EER I MR B EIESRNSE .

internal val participantAdapter = ParticipantAdapter()

B ER ik RE
EEEEM MainViewModel AR —LEPEERARRE, BRE , RPIRERELEY :

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()

Android
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}

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

EEEMABRCAEELHCHEAE  EMNSLNBRL RS 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)

R %HEHEREBER ViewModel RBRELER. BRMEELEE onCleared() , AFER
ERIELEIR,

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

BE, BRFHT , BMLERELE streams , BEZHIFWUA permissionsGranted FiE :

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)

EEFEER SDK

LT R=ENEKIEAERNZOES MR, KENEFR., REFTEERSURRDITETFER
BN RAFImEEHE,

Stage.Strategy

Stage.Strategy BEFRHE :

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

HMMEz , RIBAIE publishEnabled MREER K , MREHM , RS BHZRENER. &
® , SYES K ETREMSRE  RFREEFANE A
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StageRenderer

StageRenderer BEfthIFEEE K EBEEZRTEMESEXBHNREHE. E SOK BARMERS
EENSER | EERDN—MRAEREN ParticipantAdapter. EEEERT , R AES
HENREEBEARNEAMAE , RARMCSREBTEEMM , WEEMBMHMAZHEEHLESHEE,

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) {
// If this is the local participant leaving the stage, update the ID but keep
it around because
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// we want to keep the camera preview active
participantAdapter.participantUpdated(participantInfo.participantId) {
it.participantId = 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.islLocal) {

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

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

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}

B 1R B E % RecyclerView LayoutManager

BETEHENSHEEVREREM. CFEMMAEHABEAIRENER , EFLEERESESHEER
B, ATELE—% , BMKELEIE RecyclerView. LayoutManager,

B 5 —E# 5 StageLayoutManager , EEE S GridLayoutManager., X&FTLLEBINE
R, BEAREAEBRNERNI/ERREETHNSHEEAY , Rt ESEASHEENEE, SEAER
INEEREEMERIMERE , EBEERIINEEREEMEERE. F2M layouts BH EHFNEXB
S HARTOEATIT®RITA,
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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>> = 1istOf(
// 1 participant
list0of(1), // 1 row, full width
// 2 participants
listOof(1, 1), // 2 rows, all columns are full width
// 3 participants
listof(1, 2), // 2 rows, first row's column is full width then 2nd row's
columns are 1/2 width
// &4 participants
list0of(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
// 6 participants
list0of(2, 2, 2), // 3 rows, all column are 1/2 width
// 7 participants
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listof(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
list0of(2, 3, 3),
// 9 participants
list0f(3, 3, 3),
// 10 participants
listof(2, 3, 2, 3),
// 11 participants
listof(2, 3, 3, 3),
// 12 participants
list0of(3, 3, 3, 3),

)
}
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] = number of columns we want
// So spanCount / config[row] would be something like 6 / 3 if we want
3 columns.
// So this will take up 2 spans, with a max of 6 is 1/3rd of the view.
return spanCount / config[row]
}
}
}

override fun onLayoutChildren(recycler: RecyclerView.Recycler?, state:
RecyclerView.State?) {
if (itemCount <= @ || state?.isPrelLayout == true) return

val parentHeight = height
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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

B2 MainActivity.kt , BPIEEE RecyclerView SR EEHER[NEEEES

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

HE Ul BiE
Bl R ; AR FEMEZLE Ul B

B , & MainActivity B8 MainViewModel #1# StateFlow £ :

// 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)
textViewState.text = getString(R.string.state, state.name)
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BE  SAESRNEESMAZRBAMBAZIGR

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

}

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

iR AR ThREYS L A MainViewModel |, BREMSELH B

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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EESNEE

B#% , BAFTESNK SOK ZEWMNER , BEFICEYNSBHEEERR £, RFEK&TK
T RecyclerView &% , A RFEE ParticipantItem F# bind AP,

REFMEEHEFRE , RERESEF

fun bind(participant: StageParticipant) {

Bt SREHSMRE. 28E D, BHREMTEAMRE, HREL , AFEEER 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

BE A SEMSANRRBINRE, ANGEIMRE  SERPERESIHR
E| ImageDevice M AudioDevice., RELKEE , BAASKELRNEENEE 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"

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

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

"No audio stream"

&% , EEE imageDevice WHEE :

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 = FramelLayout.LayoutParams(
FramelLayout.LayoutParams.MATCH_PARENT,
FrameLayout.LayoutParams.MATCH_PARENT

}

imageDeviceUrn = newImageStream?.device?.descriptor?.uzrn

REFER audioDevice PHISZT LT ER -

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

}

audioDeviceUrn = newAudioStream?.device?.descriptor?.urn
iI0S
—
BiuIRK

B, FAEBEIAREA AmazonIVSBroadcast B ViewController.swift &% , RE#HE
— L EEAR @IBOutlets :

import AmazonIVSBroadcast
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class ViewController: UIViewController {

@IBOutlet private var textFieldToken: UITextField!

@IBOutlet private var buttonJoin: UIButton!

@IBOutlet private var labelState: UILabel!

@IBOutlet private var switchPublish: UISwitch!

@IBOutlet private var collectionViewParticipants: UICollectionView!

B, BIELEMR , I Main.storyboard P HIER . UTREFEANRGEE

1 » RealTimeSamples
[ ] il L B

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

B QA & 8 I { % Main.storyboard (Base) 3 ViewController.swift EE Info.plist

o EehEe BasicRealTime ) & BasicRealTime ) % Main.storyboard ) 3 Main.storyboard (Base) ) No Selection

v BasicRealTime v [ View Controller Scene
> & Boilerplate ~ @ View Controller
v [l View
[ Safe Area
Collection View Participants

v ntrols Container
3 ParticipantCollectionViewCell.swift Stack View

X ParticipantCollectionViewCell.xib ~ [l Stack View
3 ParticipantCollectionViewLayout.swift F Text Field Token

3 i State: Disconnected
3 StagelLayoutCalculator.swift > @ Buttan Join

3 StageParticipant.swift

~ [ Stack View
L Label State

3 ViewController.swift L Publish
Products @ Switch Publish

BasicRealTime.app Constraints
Pods

irst Responder
Pods-BasicReal Time.debug.xcconfig B Exit

Constraints

'ods-BasicRealTime.release.xcconfig & Storyboard Entry Point
Frameworks
& Pods_BasicRealTime.framework
Pods

HMR AutoLayout iLiE , BRFIEEEER=ERE. F—EREAREERRSHEE
(UICollectionView), #4818, EENERBREEL2EE, FARKEEDBBREZRH RS,
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3 Ba..ime ny iOS Device (arm64)  Build Succeeded | 5/30/23 at 0B:

RealTimeSam

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

. - ealTime ) Ba..e ) X M.rd ) X% M.se)) i Vi..ne . Vi..ler ) [l View ) [l Collection View Participants ~Scroll View
BasicRealTime !

BasicRealTime View Controller Scans Indicator Insets
Boilerplate @ View Controller

) Assets.xcassets W view Left Right
[ Safe Area

Info.plist @
Collection View Participants
5
agiainstory board B Controls Container

3 ParticipantCollectionViewCell.swift W Stack View Content Layout Guides

Content Insets | Automatic
Adjustment Behavior

X ParticipantCollectionViewCell.xib M Stack View
3 ParticipantCollectionViewLayout.swift F Text Field Token State: Disconnected

3 StagelLayoutCalculator.swift & Button Join ! Frame Rectangle
MW Stack View 0 e

L Label State x 7
3 ViewController.s L Publish

View

3 StageParticipant.s

e 669.67
Products ® Switch Publ width Height

BasicRealTime.app > Constraints Arrange | Position View

- > I5 Constraints
ods @ First Responder Lat Inferred (Const
Pods-BasicReal Time.debug.xcconfig B Exit

. 4 Layout Margins | Default
» Pods-BasicRealTime.release.xcconfig & Storyboard Entry Point b &

= Preserve Superview Margins
+ Follow Readable Width
& Pods_BasicRealTime.framework +

Pods

Frameworks

¥ Safe Area Relative Margins

Constraints

Horizontal

Align Tralling to: Safe Area

Align Leading to: Safe Area

Vertical

Align Bottom to: Safe Area

Top Space to: Controls Container

Content Hugging Priority
Horlzontal 260

FE_ERARERNER, B8, EENESBEEZ2ESR,
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RealTimeSam

BasicRealTime
BasicRealTime
Boilerplate
) Assets.xcassets
Info.plist
A Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.s
3 ViewController.s
Products
BasicRealTime.app
Pods

ealTime )

3 Ba..ime

% Main.storyboard (Base)

Ba..ime ) ¥ Ma..ard

View Contraller Scene

@ view Controller

W view

Safe Area

> |H Collection View Participants
v [ controls Container

W stack View
M Stack View
F Text Field Token
8 Button Join
MW Stack View
L Label State
L Publish
® Switch Publish
Constraints
Constraints

@ First Responder

Pods-BasicReal Time.debug.xcconfig
» Pods-Basi
Frameworks

RealTime.release.xcconfig

& Pods_BasicRealTime.framework
Pods

FE-ZEANRE —EREAREEMH
RREAR 8, MARZ 0o

B Exit

@ Storyboard Entry Point

==]
=]

miR. IR,

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

3 ViewController. swift ES info.plist 9}

Ma..se) ) i@ Vie..ene) @ Vie...ler ) [l View ) [l Controls Container

Follow Readable Width
¥ Safe Area Relative Margins

Layout Guides
Safe Area
Keyboard

Constraints

State: Disconnected

Al This Size Class
Horizontal

Tralling Space to: Stack View
Equals: B

Leading Space to: Stack View
Equals: B

Align Tralling to: Safe Area

Align Leading to: Safe Area

Vertical

Bottom Space to: Stack View
Equals: B

Top Space to: Stack View
Equals: B

Bottom Space t0: ion Viey

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

rve Superview Margins

A8, BREMESBEEIME. R $HE
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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

i F B EStackViewsiS B IE T 6417

ffro

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

R, HRATE =@ Ul StackViews , EAEREAHEM D

i0S

51



Amazon IVS

BB RRERAE IR

R &

BasicRealTime
BasicRealTime
> Boilerplate
() Assets.xcassets
Info.plist
A Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollecti
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift

ViewCell.xib

Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

3 Ba..ime } ;

1 RealTimeSam...

g8 < ¥ Main.storyboard (Base)

asicRealTime )

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

o XFWMAUMABEREE textFieldToken,

o REIMABEZE buttonJoin,
BEEREREE labelState,

« PIMBMBHEZE switchPublish,

Ba) X - X .

Any iOS Device (arm64)

3l ViewController.swift

o) @ Vor )M v.. ) W C.r ) [ Stack View ) [l Stack View

State: Disconnected

ES Info.plist

EEMRSBEERES collectionViewParticipants,

Build Succeeded | 5/30/23 at 08:03

Publish (

HIELMIEEE ST ViewController, LA ME T5#4E :

@™

Stack View

* Axis
Alignment

Distribution

+ Spacing

*

View

Content Mode
Semantic

Tag

Herizontal
Fill
Fill

8

Baseline Relative

Scale To Fill

Unspeci

Interaction & User Interaction Enabled

Alpha
Background

Tint

Drawing

Stretching

Multiple Touch

= Default
Dafault
Opaque
Hidden
¥ Clears Graphics
Clips to Bounds

Context

¥ Autoresize Subviews

width

¥ Installed

Helght

— H:T!:r\

e

gl

SRESRIASEEEBM dataSource

SREABAER ViewController:
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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

BE, BUVETHDEESEEN UICollectionViewCell 7RI, B % , B3 —{E#HH Cocoa

Touch HEAIESR :

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
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Choose a template for your new file:

ios

macOS watchOS  tvOS DriverKit

Source

R B

Swift File Cocoa Touch Ul Test Unit Test

Class Case Class Case Class

Header File Metal File

User Interface

SwiftUl View Storyboard

Objective-C File

Launch Screen

#HeB A ParticipantUICollectionViewCell , REFEHKE Swift
i UICollectionViewCell WF¥Al. BXfE Swift BRMAK , BV EEEMN @IBOutlets :

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!

R XIB R+ , Y MREAKE
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>

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

# AutoLayout , HFIAEBXIEH=ER

1 RealTimeSam...

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

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

RealTime ) B ealTime ) pantCollectionViewCell.xib ) No Selection

Placsholders
File's Owner
@ First Responder

B Participant Collection View Call

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 =
Participant ID

Subscribing
Published

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

Canstraints

BREABEREESWARETSL.

No Selection

o F—EMAERARERR. KEK. 018, EHNE
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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

FE_ErBAEmiR. g8

RealTimeSam...

RealTime B

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

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

[Time ) % Partic...ellxib ) [l Par 1t Collection View Cell ) [l View Pr

Placeholders

3 File's Owner
@ First Responder

B Participant Collection View Call

Safe Area

[0 View Preview Container
- [l View

Stack View
Label Participant Id
Label Subscribe State
Label Publish State
Label Video Muted
Label Audio Muted
Label Audio Volume

Constraints

Canstraints

Subscribing
Published

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

w Container

View

Frame Rectangle

0%

240 &

Width
Arrange
Layout

Layout Margins | Default

Pasition View

Helght

Inferred (Constraints)

+ Preserve Superview Margins

* Follor

Readable Width

+ ¥ Safe Area Relative Margins

Layout Guides
Safe Area
Keyboard

Constraints

This Size Class

Horizontal

Tralling Space to:

Leading Space to:

Vertical

Bottom Space to:

Top Space 1o:

Content Hugging Priority
Horizontal 260
vertical 260

Participant Colle.

Partic

Content Compression Resistance Priority

Horizontal 750

Vertical 750

Intrineis Siva

PERERAZHEEEARGRRATR  LERERES 4,

Nafault (Quetam Nafinadl
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RealTimeSam...

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

1ain.storyboard (Base) 3 ViewController.swift % ParticipantC...ViewCell.xib 2

RealTime RealTime ) X Parl antColl...ionViewCell.xib } [l Par t Collection View Cell ) [l View View

BasicRealTime

Frame Rectangle

Boilerplate ) File's Owner . 0%
@ First Responder

BasicRealTime Placeholders

) Assets.xcassets

. ) 136 £
E2 Info.plist

B Participant Collection View Call Width Helght

FE=-EeARHEERE, KEME. 18, ERNESREARRE  LEXERES 4.

% 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

Safe Area

W View Preview Container

v O View

W Stack View
Label Participant Id
Label Subscribe State
Label Publish State
Label Video Muted
Label Audio Muted
Label Audio Volume

Constraints
Canstraints

Subscribing
_Published
Video Mute

=
alse

Audio Muted: false

Audio Level: -100dB

Arrange
Layout

Layout Margins

-

Position View
Inferred (Constraints)

Default

Preserve Superview Margins

* Follow Readable Width
+ ¥ Safe Area Relative Margins

Layout Guides
Safe Area
Keyboard

Constraints

This Size Class

Horizontal

Tralling Space to:

Equals

Leading Space to:
Equals:

Leading Space to:

Vertical

Bottom Space to:
: 4

Equal

Top Space to:

Equals

Top Space to:

Content Hugging Priority
Horizontal 250
Vertical 250

Stack View
[}

Stack View
4

Participant Colle.

Stack View

Stack View
[}
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>

v [ BasicRealTime
v BasicRealTime
v Boilerplate
3 AppDelegate.swift
X LaunchScreen.storyboard
3 SceneDelegate.swift
3 UlView+Extensions.swift
(@) Assets.xcassets
E8 Info.plist
X Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
ods-BasicRealTime.debug.xcconfig
ods-BasicRealTime.release.xcconfig
Frameworks
&5 Pods_BasicRealTime.framework
Pods

+ G Filter

ATAI M RERT R

P ﬁﬁlTlmeSam... B ) /° AnyiOS D..e (arm64) Build Succeeded | 5/30/23 at 08:03

Y Main.storyboard (Base) XA Participant... ViewCell.xib 3 View( 2 =

BasicRealTime BasicRealTime ) )X Particip...Cell.xib ) & Particip...iew Cell ) [l View

& Placeholders

& File's Owner
@ First Responder

v & Participant Collection View Cell
[ safe Area
W View Preview Container
v [l View
v B stack view
Label Participant Id
Label Subscribe State
Label Publish State
Label Video Muted
Label Audio Muted .. m
Label Audio Volume ParthIp?rlt >
Subscribing
Published
Video Muted: false
Audio Muted: false
Audio Level: -100dB

> Constraints
> Constraints

Stack View View

Frame Rectangle

4%
X

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

Trailing Space to:
Equals:

Leading Space to:
Equals:

Vertical

Bottom Space to:
Equals:

Top Space to:
Equals:

Content Hugging Priority
Horizontal 250
Vertical 250

Content Compression Resistance Priority

\ 2en

B2 ViewController , #FARERMER , R ECREBARENR , £EE AERKE

override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)
// Prevent the screen from turning off during a call.
UIApplication.shared.isIdleTimerDisabled = true

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

BE  BRRARNVBRENE AR
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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)
}

FEFE AR RE
FEERE collectionViewParticipants MR ZHIEBVHEERERE

override func viewDidLoad() {
super.viewDidLoad()

// We render everything to exactly the frame, so don't allow scrolling.
collectionViewParticipants.isScrollEnabled = false
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collectionViewParticipants.register(UINib(nibName: "ParticipantCollectionViewCell",
bundle: .main), forCellWithReuseIdentifier: "ParticipantCollectionViewCell")

}

ABTREXESMESEE K RMBILT —EREA StageParticipant WEEREE, EWESE
f£ ViewController.swift 8 , FEBIFTHEZR,

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

ATERNEESEE RMAKHMEYMALEBMHMREE ViewController A:

private var participants = [StageParticipant]()

HEMEARSZEZHRDENAERER UICollectionViewDataSource :

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'")

}

ERENARRCIEECACHEAE  AfSUELIAEB RS !

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

EEERERARAUTR , ARFUSREVNEZFSRERTE.

FREHZLEENTENMARRCAETES , At , FETRKKMEE setupLocalUser() H& , ATk
BENFUEEEXGHEWN, SEZEINZERRASEMA IVSLocalStageStream ¥4 RF Ko

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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EE®RZEB SOK B THENBJEZMANERR , WAEHEFERTEASY streams WP |, REALE—
E2EE (BRMAZHBILINABSBEE) K streams BEY|IERE streams. &% , WY index &

0, LA changeType & updated ¥ participantsChanged. ZREBREBRIFNSHESE

T UICollectionView MEBIRENEHE ., EREHMINE .

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)
}

Bl cell.set ; MRERE , ERRAMSBRIBESREEFRTHEARNM®LTS,

ChangeType 2 — BB 5| .

enum ChangeType {
case joined, updated, left

K%, REEHERERECERIMER. £ —EMEN bool KEKR , EHBETENN , SEBHEN
Ul,

private var connectingOrConnected = false {

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

E/ERE SDK

UTR=ENEKIEAERNZOES MR, KENEFR, REFFEER|URRBDITETFER
PR Fim@EHE,

EBEEH StageStrategy

IVSStageStrategy BFRHE :

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

BMS< , AEERMURIRBER "Rl CERTERS  MRERT  RMSBHATRENS
. &k, SHH LA  mRETREMSREE | RFREESANE

EREE StageRenderer

IVSStageRenderer BfthIFEE  HEZEISHESEABHNHEBE, E SDK BHEME
BSEENEER , LEZFRPN—BRAFL2EHRMMN participants @, ERELEFERT , HR
AUSEENBEEAXNEMTE , RARMEREBTERMM , MEEMMAMAZHEEEELHTE

Es
Ro
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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)

BRXBEALEMR , HERREBRAZBEHXTF

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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}

BEBFTEA&E N E CollectionViewLayout

BETEBENSHEETREREM, ZFEMMEAEREIRENESR  BEFEEREEESESEER
B, ATEE—F , Z#MEZEFLSEE UICollectionViewLayout,

B R — @R ParticipantCollectionViewLayout.swift , EEEEIE

ff UICollectionViewLayout, WWEBIEHEMA S —E#EA StageLayoutCalculator
Bl , BRPRRENE. ZBEFNERWHEHBESEETENERE , REELEMLE

f9 UICollectionViewLayoutAttributes ¥I#.

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
let attributes = UICollectionViewlLayoutAttributes(forCellWith:
IndexPath(item: index, section: 0))
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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)

return attributesArray
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}

// 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))

FEEEMR StagelLayoutCalculator.swift El, BRETHEHNENR , REBUREAERNE
AH/ERMRRETHNSHEHEAY , RTESESHENTE, BAEMNINSEHEAEEERSIER ,
BEEEHINERETREME=E, 28 layouts B FANERNGBEMR , HiA T MEAETIT
Fio

import Foundation
import UIKit

class StagelLayoutCalculator {

/// 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.

/17
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/// 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
L11, // 1 row, full width
// 2 participants
L 1, 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

i0S 71



Amazon IVS

BB RRERAE IR

}

B %] Main.storyboard ,

il
HE 2 Q

v BasicRealTime
BasicRealTime
Boilerplate
Assets.xcassets
E£5 Info.plist
Y Main.storyboard
3\ ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3k StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
‘s Pods-BasicRealTime.debug.xcconfig
&g Pods-BasicRealTime.release.xcconfig
Frameworks
&5 Pods_BasicRealTime.framework
> Pods

HME Ul B4E

FEFE N UICollectionView BB B 3 B

1y RealTimeSam...

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

Y Main.storyboard (Base) 3 ViewController.swift 3 Stagelayou...culator.s

BasicRealTime

v i View Controller Scene
@ View Controller
W view
Safe Area
~ [ Collection View Participants
&2 Participant Collection V.
B Controls Container
Constraints
@ First Responder
B Exit

® Storyboard Entry Point

State: Disconnected

HMEIASRER , RFEIUEE IBActions,

) N ]

ax &

Ba..e ) % M.rd ) X M..e) ) i Vi..ne ) @ Vi.ler) [ View ) B Collection View Participants

ABEPIR S ZIAVER

Collection View

Items 08

Layout | Custom <
Class ParticipantCollectionViewLayout © =
Module
¥ Inherit Module From Target

Prefetch ¥ Prefetching Enabled

Drag and Drop (1 Spring Loaded

Scroll View

Indicators = Default Style
¥ Show Horizontal Indicator
¥ Show Vertical Indicator

Scrolling ¥ Scrolling Enabled
Paging Enabled
Direction Lock Enabled
Bounce ¥ Bounce On Scroll
¥ Bounce On Zoom
Bounce Horizontally
Bounce Vertically
Zoom 19
Min
Content Touch @ Delay Touch Down
¥ Can Cancel On Scroll

Keyboard | Do not dismiss

View

Content Mode | Scale To Fill
semantic | Unspecified
Tag

Interaction W User Interaction Enabled

¥ Multiple Touch

Alpha

+ Background [l Default (System Background... ¢

Tint Default

Drawing ¥ Opaque
Hidden
¥ Clears Graphics Context
¥ Clips to Bounds
¥ Autoresize Subviews

B, SEEMARIE, HXER connectingOrConnected WEME., —BEINERFRE |
FERARKER, MEPENER , IERER UITextField BRI T , YR EBEXXFHH
B9 IVSStage, A% , ¥ ViewController %A strategy. errorDelegate MAR

IVSStage MEERS , H#&

, BRFILER S H AR B

@IBAction private func joinTapped(_ sender: UIButton) {
if connectingOrConnected {
// If we're already connected to a Stage, leave it.

stage?.leave()
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} 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)")

REAMEN S — @ Ul BER B LDIRIRER

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

BESRE

B#% , RMFEESK SDK ZUNER  BEFZZ2EUNSRERTR L, RMSKEK
T UICollectionView &% , Rtk RAFEEE ParticipantCollectionViewCell.swift #
B set APl

eFI1E empty BREFAE , RARELEE .

func set(participant: StageParticipant) {

Bt REfFSRE, 28EF D, BARENTEMRE, BREL , RFEZEEH UlLabels :
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labelParticipantId.text = participant.islLocal ? "You (\(participant.participantId ??
"Disconnected"))" : participant.participantId

labelPublishState.text = participant.publishState.text

labelSubscribeState.text = participant.subscribeState.text

BAMTRSIBHXFBIER B AU

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()
}

BE A ENSANERBEMRE. AEEHFIMRE , FER streams ESIH K
3| IVSImageDevice # IVSAudioDevice, BE{LMAE , @RF LIEZENEE,

// 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

// This belongs inside “set(participant:)’
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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)"

&% , B#EE imageDevice WTEE , WHR audioDevice WEAMETEHR:

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"

BMREEEUNZE —EEBR updatePreview() , EERSHEENTFEMEETME

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)

LEEAT UIView ENEHBEANE , FARTFREBBERS
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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),

D
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Et4m Amazon IVS Bl 7%

frERMR R TEMREE ?

[ERTEMEREEF —ESREMABRERE  TESR—VSEREFLBEHEMRNETERES
R, MERTHEERZBESHNSREIBMAERTHERE , RinbHE RABERETEE.

WK TERRNZEE

FEAHRH

1. BB Amazon IVS £ 4.

(et AT BUEIR AWS EE T2 5 RFE Amazon IVS 28, )
2. EBEERT , BREER. (WREMERCHE A FLEFEEESKHERER. )
3. REENAHFANEAREAMER.
4. A THBER , BEXEIRRTERERLS  ARENERTERBRIUREEFAETARR,

5. FERFEIEREINSEE BOTERDEINEEINSEEER , AR IEISEE IR HEEME
EFEE , @ Amazon CloudWatch IEEENE &R,

WIS HEENSEH

ERRPSHEENREREST (FIMMARR , AEABTERRSRERR) K, ASEESEH,
WIHFMRHERBSEHEN ; S0, AFERRERVNENEZTERTEBAZHEE. FEEHFK
FERRAPREEELIER , FEM VS E#H SDK,

FEARH

1. KR EREREEE2EEFEEARE,

2. ATHE , BEREFINEANY. ERETSHEEHNIEFEE., WEEHRASHEEZRHNEHF
& , B2 EEHE F A Amazon EventBridge 8 Amazon IVS,
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BB RRERAE IR

CLI &

{5/ AWS CLI ZEU B TR BB RERGEE | FECAERB TRURE CLI, NWEFMER
2B AWS Command Line Interface A &5/,

1. SR B TAEREER LA $R P ER TAEBR R -

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

2. FIHFER TRV ZEEUERBESE !

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

3. I BR TR RSB RENEH

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

LR REME list-participant-events FEAYAYETHI

{
"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"

ZHY CloudWatch 15&

EE#E A CloudWatch , FEELLT IVS E# SDK MRS : Web 1.5.0 S LA L, Android 1.12.0 L £ |
% i0S 1.12.0 I L,

CloudWatch £ & 788

1. BI{E https://console.aws.amazon.com/cloudwatch/ BIEX CloudWatch &,
2. HAIBEER , BB Metrics (JEE) TH N EE , ARZEE All metrics (FIEEE).

3. £ Browse (BIB)R5|EH L , FALAEEENTNNEE , ENELHEEN "B, EE. &
HBESNESZEN  B2ELRERFTR, BiFEd, IBEXENEDESE 6 F2H AWS —ikz
Zh§y Amazon IVS EEH.,

4. 1 Browse (BIE) R5|EBEKLS , #E IVSRealTime w5 & 2,
5 BMTUTEE—H :
a. EEEIH K MALNEIRID (ARNH—F % , arn:::ivs:stage/<resource id>).

R%EIZHE IVSRealTime > BEERISE,

b. 218 IVSRealTime £ AWS B Z R TERAEINMWRYE , HENE. MREFEA Amazon
VS BNEF R Thae 3 A © [EEBEFEZ R Amazon CloudWatch , BI#FIHE ., (NRKF|H
IVSRealTime , BI#UZ B E{A Amazon IVS B, )

REBBEEREHEIE ; THNEESYET S CloudWatch 15EZr,
6. BEEZFWIERNVIEE, THNIBESE CloudWatch BVIEE,

&t 7] LR ER View in CloudWatch (£ CloudWatch F#@48) 128 , B R ITERBNFHERAEEE
B R RITERE M CloudWatch Bk,

CLI F2EH

R ALAER AWS CLI FEUEE, EEEESRNKE FATHWETE CLI, MEFHMESH ,
AWS oI REFEREERN,

3
¢
an
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R , A AWS CLI FE Amazon IVS BB FRThAE 548 -

- ERTRRT , BT

aws cloudwatch list-metrics --namespace AWS/IVSRealTime

WEFMER , 552 Amazon CloudWatch A& BRI EH Amazon CloudWatch $#E1Z,

CloudWatch $81& : IVS ENBFER
Amazon IVS £ AWS/IVSRealTime 8 B ZE P EEH LT,

ZEZMF A CloudWatch 1518 |, XA AMEEERE SDK 1.5.2 L EFHRA,
WHETULERUTERE

« Stage #EREIR ID (ARN 9 —ZB4,arn: : :stage/<resource id>),

« Participant #E R participantID,

« SimulcastLayer & "hi", "mid". "low" 2 "no-rid" (MediaType & "®5. )R "B,
(MediaType & "E&#1 ). LEHRALAZERH,

« MediaType #EA "#H#AL =X "FFAL (FH)

BE HE iR
DownloadP Stage BEEMHRREEITEAFK IVS ARSI TERELHN
acketLoss HEa ot

By : 80k

BRMAET . FHE, &XE, &BME-REBRAE
HHIBBRNFHIEH, FRBHKDE (7 5])

DownloadP Stage, Par k2 EEEHZ DownloadPacketLoss , $tHth 2274
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HERREAARMENTRAR,
B : i¥
BHME - FHE, FAE. RME

CloudWatch 384 : IVS B ER57R

82



Amazon IVS BN EER

IVS E#% SDK (BN 57R)
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Webview

Web FE#& SDK T RMHE Webview SIELL Web 2IRE (E1R, THAES) WXE, NETHHREEE
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« BRATR 1x IRAREBERXRE, £EE , ©R 1.5.7 i

FEHRIEIER Amazon IVS EmBERESR., BB IREENREENURTFARNEMEE
EIE,
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ﬁ“EI HEEWESF , BENWRAEFRBEMABRFZHERTIER (HIA, #£4.1.3 3 4.1.4), B
, —ERZEEHENRERTEERGEATLETTERT , RILBITAMRATREN 4.1.3 #0
z'J 4.1.6,

IVS E#%& SDK : Web 15F (BIEFER)

IVS BNBFER Web E#E SDK BB ABRMHTHE Web LBV EBHKANFERNITE, It SDKIER
AER Amazon IVS 2 & Web FEFARERXHWBEEAS,

Web E#% SDK RS HEERABEMNEWR . SDK XETIRE

« INAREER
- BEERTRRERTHEMSRESE
- ATRMERTPHMSREENEE
- EENERRHIERNEANETA
IS EEHFERN WebRTC &R
- VS {REEB SRR Web E#E SDK MIFTE1R/E

R ARZAHYHEER B SDK : 1.8.0 (RAFREA)

SENM . WF Amazon IVS R EERZRE4TREZF ENMERENR , F2H hitps:/
aws.github.io/ amazon-ivs-web-broadcast /3 1%/ SDK 2Z & ¥}, FHHE S ZEKFMAH SDK,

BRI BB TEHIAIRE T ## SDK :

« HTML #1 JavaScript
- RE

FEFER  XBEFANFEFSH Amazon IVS EHE SDK.

e

FEA

ZHNEFABRANEBERMENG S ZHEREBEETE,
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ERESHERER

ERERETREEAR K THEHAERNERMIBETUELEYH IVSBroadcastClient L
#®E

const { Stage, SubscribeType } = IVSBroadcastClient;

/8 NPM
HEl, PENERBTUREGEHEEA

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

AARER

FBHERAERNMVARRAY , TEFEEAENESHNZERE , MEXAER HTTPS AHIEMHR
o ETPRM Amazon IVS ; FNEEFNESZMNZ R AN BILELEML, )

AT € 6| B B R AR SR M E AR R ERETE -

async function handlePermissions() {
let permissions = {
audio: false,
video: false,
};
try {
const stream = await navigator.mediaDevices.getUserMedia({ video: true, audio:
true 1});
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
if (!permissions.video) {
console.error('Failed to get video permissions.');
} else if (!permissions.audio) {
console.error('Failed to get audio permissions.');
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}

MEFMEN , F2EER AP F MediaDevices. getUserMedia()o
FIHATAEE
EEEFWLE B A UEE , FFEHBIEERM MediaDevices.enumerateDevices () F & :

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

2% 1E MediaStream F#ZE

MEATARERER , ARAUEEEHENKRETHEIER. HlW , BALUER getUserMedia()
R REE R AT SRR

MRBIEEEMEERERMENER , B LA HEERSHAM audio = video EERFAEERE
deviceld, T&E , BRI LAERE deviceld WEFRAENRBRBTRIRTIEMAELE,

EW A BMER width M height REMFRAEEERNBESRBNE., (FLLEREREELRSIRE
MEZEH. ) SDK EHBEREEREARBRENENEBRNSEARTENSERFIKRGE ; T8 , RIFE
EBEITERELRHIMGNS , URERESRRFIEE SDK 2 , RERELTEEIEE,

HRETARSER  FREHERHA 7200 BHTE. BEEBMS , REgetUserMedialISER
MgetDisplayMedia# I REEHMTEFTFEIR 921600 (1280*720).

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

}

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

},

height: {
ideal:videoConfiguration.maxHeight,

1,
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},

1)

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

1)

% fn B2RT B

A
PN

UTR={ENAENKGINESERNZ OB B, X NS4, REEERSTHRPITETHFER
IR A FImEEHE,

B ER

Stage BRIRERFARAREAN SDK 2EANEEREH, ERRBEAES , ARMAMBERER, 2
MAMMAPERFEFERERBHMNZES FERER TS (RTH token)o MM BER PRI T2

const stage = new Stage(token, strategy)

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

}

stage.leave();

KB

StageStrategy MTHATHAERARRNREMH T EATERBREELE SDKNEE, BH4EE
ELL T =18 E : shouldSubscribeToParticipant, shouldPublishParticipant, #
stageStreamsToPublish, A TF#MAMBERAR.

EEMACERNKR  FREEMEIAR Stage BEBEE. UTREERARBKESEENERBIMES
FRRYFTRAMAESRENTERARNH#S, RELHSFERPRSRALERBREB AR,

const devices = await navigator.mediaDevices.getUserMedia({
audio: true,
video: {
width: { max: 1280 1},
height: { max: 720 },
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}
1)

const myAudioTrack = new LocalStageStream(devices.getAudioTracks()[0]);
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;

}I

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

iy

// required
shouldPublishParticipant(participant) {
return true;

}I

// required
shouldSubscribeToParticipant(participant) {
return SubscribeType.AUDIO_VIDEO;

i

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

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

BRI R
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FAIRSEE

shouldSubscribeToParticipant(participant: StageParticipantInfo): SubscribeType

RIGSHEEMARRR  SDK @UEXHAEAERNETHXSHEMENIIRMRE, BEIF

NONE. AUDIO_ONLY #1 AUDIO_VIDEO., EEIEBWER , THAEBRAEXTEERBOEMARE.
B eI A ST BB S B B AR AR BE, /&[0 AUDIO_VIDEO , SDK %R RIS HEERFEBET ST |
ABEEREEAEFPEBRRHSHRETERABAEN,

T REEEH

const strategy = {

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

// ... other strategy functions

HR-—EFLEMASREEMTIRENERARARR PN UXRERAEN) , ERLEBHTE
BERER

BT R EERNERES R, £ ParticipantInfo LA userInfo Bt , LUIRIBMAREFIRM
BB EMFTRSEE

const strategy = {

shouldSubscribeToParticipant(participant) {
switch (participant.info.userInfo) {

case 'moderator':

return SubscribeType.NONE;
case 'guest':

return SubscribeType.AUDIO_VIDEO;
default:

return SubscribeType.NONE;

// . . . other strategies properties

EEEa 5
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ETAAREY — R , RETAEFTEREINRRIACETINERATERMBST. TRAER
EATUCEAREMEREE  BREFIHL , BNEEHEETIMEMANARE,

E: i

shouldPublishParticipant(participant: StageParticipantInfo): boolean

Y/

BERFIERE  SOKEEHERARBAESR  EERESRERTREN. RRESRBRENTS
AERRMIF AN HSRERRLERE,

LT REEES -

const strategy = {

shouldPublishParticipant: (participant) => {
return true;

}

// . . . other strategies properties

}

ERHY —EEAERLRRTATHREY A WXEAER., LATABSNBLBERERANY
ME |, LLEERER , RENBERNE. (ERETNEARF/ENES  EErRERE. 2
BERCRBE RN EARATEABEIHBE

BERRMBER

stageStreamsToPublish(): LocalStageStream[];

BmES  EEARRERBAMBLESANEHBR. BRSEZRHEESRPETHFERH,
BT SR W

KERFEENBREARAE - 1t LRTREREME AT APERETIE N, BN, EXFAERAER
ERHEFERERTRATEHTERS , B LK shouldPublishParticipant EE —EE#
(5120 hasUserTappedPublishButton), EZXEERBRIREAENESMEER , FEWY
stage.refreshStrategy() [ SDK A5 , RRCEEAXKTINENE , YEEACEEN
IEH, # SDK %3 shouldPublishParticipant EE2E , CESHRETRS, £ SDKEH
FBRERBEEDE FHBMNE , Bl refreshStrategy BT Y ERETE R,
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# shouldSubscribeToParticipant EEIMER AUDIO_VIDEO #8¥ A AUDIO_ONLY , BIRFE=
HEERECEENMESHEBRENBR (B2 FEEHFER).

—BmE  BREREKARE , UEERENFREALNHEBTREBCENER , THAEAEXTS
BOERETEEMENMAEME, Hit , FEMU stage.refreshStrategy() RABKKARHE
£, RARERERERVY , SACHERTIEHT

EH

Stage MITERE —EE4EHR, £ stage.on() B , RMEBEERNREERGIHAEAR
R, TFAEARKH VI EFBEEATUATLHSEHREXE, EHOTHTR .

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {})
stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {3})
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) => {})

S ARZHELEHIRM THEMN ParticipantInfo,

SHREANEFEZTEERBNERBEEXTE. flo , wy
STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED B , shouldSubscribeToParticipant H/{&
EEEXTEEE. EXRARRAEALRITRBESRE  IERASEANRARERM , THE
BEmFENFIREEE, SDK S RMARBEEGRE | 7 ERN K E TR FTFERRE,

HMERER

AHEEE (HlnZmEAMEKL) B RE FIR MediaStream (Rt EERBERN SR, E&HF ,
KMEFEA MediaStream RE I SDK AREMAK LocalStageStream ¥H4HEE .

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

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

1)
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// Create stage with strategy, or update existing strategy
const strategy = {
stageStreamsToPublish: () => streamsToPublish

BHhmEFLH

BRTYFEAENRREZHN  ERAEXBRETERAERAA. BnEEHASTENEL—BEEFRE
BEF A Stage,

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

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

const screenshare = { videoStream: new LocalStageStream(media.getVideoTracks()[0Q]) };
const screenshareStrategy = {
stageStreamsToPublish: () => {
return [screenshare.videoStream];
b
shouldPublishParticipant: (participant) => {
return true;
.
shouldSubscribeToParticipant: (participant) => {
return SubscribeType.AUDIO_VIDEO;

}

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

BTRNBRSEE

FTBIER & , BEEIB STAGE_PARTICIPANT_STREAMS_ADDED 4% StageStream ¥ #f&
5“ 7%14:\“6%11.;\ 1 agﬁi%ﬂljﬁﬁﬂ E/uxgamﬁﬁg$umﬂd'¢nzﬂxfﬁﬂb .
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stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED, (participant, streams) => {
const streamsToDisplay = streams;

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

}

// 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)

EZEEFEIERANEUEITRSERE | RASMA STAGE_PARTICIPANT_STREAMS_REMOVED B
B WEREBKRNER. TRHAERAEAESHRAR DOM wBRSEER S EHRNER.

STAGE_PARTICIPANT_STREAMS_REMOVED LR At EBBRBRNAMER R THRAA , HhaE

« BiRBREFLERM,
AEEERUEFTE , NAGFTE# AUDIO_VIDEO #¥ & AUDIO_ONLY,
BB E MR,
i 20 ]

H/A STAGE_PARTICIPANT_STREAMS_REMOVED S#EFIERB A THRAAE , RtERmH A S FTIR/E
il FEEFHAETHERENR U BRBEE,

mEMEBUER S HEEER

LocalStageStream ¥ EffiEH R EM B RFETM setMuted B, LLEEAIAER
stageStreamsToPublish FKEEEEERE 2 Bz 2 & E B R LMW,

EE . MREMW refreshStrategy #H stageStreamsToPublish {EE#THY
LocalStageStream ¥IE#I1TER , AIFERYHENFEIRESERAZRER. BYH
LocalStageStream I THEBERREHE XL/ N , UBAESTEHNTSIMRE,
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E2NESEAL S ATTANFIRER K SUCLENRREERE

STAGE_STREAM_MUTE_CHANGED £/, f#H StageStream L# isMuted BHRIFELLEFHEHN
Ul :

stage.on(StageEvents.STAGE_STREAM_MUTE_CHANGED, (participant, stream) => {
if (stream.streamType === 'video' && stream.isMuted) {

// handle UI changes for video track getting muted
}

1

AL, BT LAE & StageParticipantinfo BB E SRR ERE B S NMREEE

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

}
1)

Y8 WebRTC #st& %

& EHE ﬁﬁ%umjn'fﬂﬁ BRBERH WebRTC #RETER , 57 StageStream £ getStats, &

R—EFRLHE , BERUTNEBSFHRNEEAEREINRTER. ERASHEMEEERTERNTF
B RTCStatsReport,

try {

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

// Unable to retrieve stats
}

RiELIRE

BEBE A getUserMedia l getDisplayMedia MIUEE FLUATPR&I , SAESHEMEE :

const CONSTRAINTS = {
video: {

width: { ideal: 1280 }, // Note: flip width and height values if portrait is
desired
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height: { ideal: 720 },
framerate: { ideal: 30 },
},
i

B LUEIBEIER LocalStageStream & B#) H 8181 — 5 R #1K88

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

}
}

const localStream = new LocalStageStream(track, localStreamOptions)

E LR -

- minBitrate REZBRFAHEFANT/IMITER, AW , REMEZH PRUTESERFSHRE
Eélﬂ:ﬁiiii’ =0

« maxBitrate FREBIBERFAHETEBLL SR FAMITIER,

* maxFramerate REZERFEHET BB BRNFTAEEE,

« simulcast BIEZEEAM Chromium BE:E, CUEERRN=HEEEE.
- EEMRBFEMHRBEARRSG  EEEEXGHGSEENEE,

« E[E maxBitrate K/ maxFramerate E—RIEE simulcast i , RS EZERE
SERRTELE , BIRHFEHR maxBitrate TMERAER SDK FE=5E 900 kbps HITE
2% maxBitrate B,

- MBHBENAE-_SENTERME , IEEM maxBitrate XK , BIEEH simulcast,

- EREB shouldPublishParticipant E false, PAY refreshStrategy. #%
shouldPublishParticipant &E true , ARBXML refreshStrategy WA BEERE
FRAAIER , AIEERABMNEIR simulcast,

MESHEBMK

MRETE CreateParticipantToken in B ERPIEEBMY , B LAE StageParticipantInfo
BHEPEIEMY
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stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log( 'Participant ${participant.id} info:', participant.attributes);

1)

RIE RS
EXMEENBEERPER , SDK

EERHERENER , EFERAERIEMFEF. SDK E&5

BRTEHATRR , ERMFERERERDNBF.

P ER I ARRE K B E AT LASEIB STAGE_CONNECTION_STATE_CHANGED E#RETERE

stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {

switch (state) {

case StageConnectionState.

// handle disconnected
break;

case StageConnectionState.

// handle establishing
break;

case StageConnectionState.

// SDK is connected to
break;

case StageConnectionState.

// unrecoverable error
Break;

D

DISCONNECTED:
Ul

CONNECTING:
connection UI

CONNECTED:
the Stage

ERRORED:
detected, please re-instantiate

—RME , ERIMARRERESHER , BIRR SOK ERFEH , BREXDEREILER. BEYFH

Stage ¥t , WAERERIT R L= BF
AP ERIEIBE IVS SR8

EEMA,

EEEBME  FEMY—EBI IVSBroadcastClient TEMER , MRBIRBER SDK ETEEN —

R 3E RIBIE (W0 LFTIR), 3EIB STAGE_PARTICIPANT_STREAMS_ADDED ZAB8KY StageStream ;FE

AR ERREEEREANSHEERESRR , MWTAR

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

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

streams.forEach(stream => {

BRI R
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const inputStream = new MediaStream([stream.mediaStreamTrack]);
switch (stream.streamType) {
case StreamType.VIDEO:
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;
}
)
b

HE , B ESRERNSHERED IVS REEREE , URSIEZZR, F2E (VS RIEEHERE
AEEE) PM1E Amazon IVS &K LR Z A EH A,

E HEE MRS A

« EAFMWM stage.leave() WIESA TEHMARER S EHIBHBERN , £RAENAETHERERFU
REEANRECEAEATRIE 10 WHEE,

ﬁg/kjj_lf N \o
- Safari T/FFEEBISRE , TEEREHHERLAMANEHERRRRER,

BRTTE  ENEERER W EIMER THERER,
- Safari EEHEVIRBRRIERER.

FRRGE  EMEBERERYEMER TR,
- ABAETHEAEEHE Error: UnintentionalError at StageSocket.onClose #8385,

BRE L BEASREBHAREN —ERER., EFHEERSEEEMNELZE Stage HITERE
EWMATERBVA-—RNSHEE , HFEHEWER.

- WTREMEMEIFStageParticipantPublishState. PUBLISHEDARAE , 3t B 7EH
BEStageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGEDE 4Bt NBIEE
#IStageParticipantPublishState.ATTEMPTING_PUBLISHAREE,
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K FE#EHE : MillgetUserMediaslgetDisplayMedialy , SR FAMBTERSI A 720p, B8
mE , EEgetUserMediafIEE M FMgetDisplayMedia#I REEHEREETEHEIB 921600
(1280*720).

Safari PR

- ERFURREETEEZRFKBRMN Safari PR EHREFRHFT,
« Safari 7§ Firefox 2 Chrome , HEAWLEE R ERMERE., Hln , HEEEHZ OBS E#HiE

B8/
= o

Firefox PR &l
o MARNF Firefox WRRFFT , TREHETER LA, AR K EHBXEEFHNE Firefox FEEEE
BE ; B, MEERSEATFE | BIEEMEWMENotFoundErrorf5l SRR o

« R4 getCapabilities Fit. EEMREMFAERLINSERBRIENBENEIREL. FSHE
bugzilla F5 R o

« ROBIE AudioContext B ; Him , IEAEEH B, YABEREENNERSAERR , 8
TR AR,

i

=

« £ MacOS L , RH getUserMedia WEFHMHUBHNWRELLRFA 4:3, 552 [ bugzilla 515w 1
F bugzilla EIEREE 2.

o

8n

iE1@ bugzilla 515k &,

ZRBE@E bugzilla 515 £

o FXEMH getDisplayMedia #TZ AR, ES
- EEWMEENPHERERTEE (KW 15fps?). 7

178 Web BR#l

« getDisplayMediaEB BB LA XFREHLZE,

BRRTTE
- BREETHWY leave() MEAABERR , FF 15-30 B e,

FRRT & - TR Ul B E A & IERE R BNEAR
- EREAENSERBEMTHFL.
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BORTTE AR ELERET U BREERK.
« # Android ZE FEURBEHBER , FREKRETRN 5 BiE,

BRTTE B
« #i0S 16.0 WEEEF , K HBIEM,

BERFE - R Ul BRI E AV ER R TR E,
- YBREFAMAKERSEDTRTTALEKE

BRTTE B
- BRLAERSERRNERNRBRAEELESA

BRFE B ERENEERR,

SRR

REBLR %R\MmgﬁﬂmmmﬁﬁﬁhiﬁifJ,M&EﬁﬁﬁﬁﬁJﬁi R BT
MEﬁo\ 2 RBOEER

try {

stage = new Stage(token, strategy);
} catch (e) {

// 1) stage instantiation errors

}

try {
await stage.join();
} catch (e) {
// 2) stage join errors

}

stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {

if (state === StageParticipantPublishState.ERRORED) {
// 3) stage publish errors
}
1DF

stage.on(StageEvents.STAGE_PARTICIPANT_SUBSCRIBE_STATE_CHANGED, (participantInfo,
state) => {
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if (state === StageParticipantSubscribeState.ERRORED) {
// 4) stage subscribe errors

}
1)

P ERBATERR (L8R ER

[EERBTEBCIEERREEN  CEREVTEAFRRENERENEE, Fit , SDK S1/8E
H 5 ER o

BAERNSEEER
ERREREITERE K SEREWER, JITERLHEERE , SOK SBHERIBRUATAR

TEIATRE ER R R B AR SRR o

B B —EEMER , REEXRBTERL,
A BE B EaER
ELERTREERVNERMARRSRE,

B R E M ER

EMACHBRAPEER BN i, IR L WIER, joinSDK FEEEBEERAR - "10#
InitialConnectTimedOut #& . -

B ERAMREREY —EENER  RREFNA.
SHERERBH

EREMBHIR  RERAEIERR, join SDK FESBEERIERUTAL : "ERBHAX
;&o d

BF B —ExTER , AREFMA,
SHEE RS

ERER BN/ PENERR ISR EMNER, joinSDK FEEEEERAR - "10#
InitialConnectTimedOut # 1 »

B B —ERTER , AREFMA
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R P ENELR

EFSERER KN IEM{EE Stages RIREFIEREF , MR EIIEER, joinSDK FE2BEHERAR
T10 #InitialConnectTimedOut %1 »

BF B —EEMER , RREFEMA,
3 DA B H IR BB 8 R

E SDK L4k Stages ARSI ERR , ISR L WIER, joinSDK FEEBEHRAR -
10 #InitialConnectTimedOut & J

BF  SERENERER  RREFMA.
E A B H R ER 85 R

MREBHEMEEZPE , SDK TAER K EEE Stage AREBMNER, BAESETRAFEIER ,
KA SDK X BERIER KR, https://broadcast.stats.live-video.net B POST &% B,

MREBEEBRBN/ETE , CEEETREPEINEEABRH/TRMABNER.

SDK &R &F & &l B2 15 BUR B SRk EHmEAR

B SERENERER. NEBRHUFE , FENMBRERBIUBRRERSRENET.

H MR

BAiaER | BAMARE

SDK S # KM ERRORED, ERRERE AWM N B E VKRR EE LRI,

stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {
if (state === StageParticipantPublishState.ERRORED) {
// Handle

}
1)

B ENEERKUEREFRSAEESER,
STRYSEER
FTBE A BBy SDK &¥R%5 ERRORED, EMRERE AR N BT E VSRR EE FRFTE
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stage.on(StageEvents.STAGE_PARTICIPANT_SUBSCRIBE_STATE_CHANGED, (participantInfo,
state) => {
if (state === StageParticipantSubscribeState.ERRORED) {
// 4) stage subscribe errors
}
1)

B ENBREREUERMITEN.

IVS E#% SDK : Android &/ (BB &%)
IVS BNEFE IR Android fE#E SDK S B & RES 7L Android EEIEFBEWE R .
com.amazonaws.ivs.broadcast E4EHITARAXGFMMIRN N HE., SDK ZETHIRE :

- MAREER

- BERRHEEBEPHEMSESE

- FIBFERPHMBEENER

- EENEREAERBRNERNEA

- MESEHEFERN WebRTC HEHEHR

. IVS {KZEE 857 Android E#& SDK BIFFEIR1E

ZERBREFABREFOSIMRA - 1.14.1 BE1TERH)
2EX : B Amazon IVS ZEERFBREHAPTHNKEES ZNES  F2RSEXXM , Bit

A https://aws.github.io/amazon-ivs-broadcast-docs/1.14.1/android,

REIREE - B2RUTNENZERGIERE GitHub : https:/github.com/aws-samples/ amazon-ivs-
broadcast-android- 7=~

FEAFER : Android 9.0 RE SR,
B4R
ZHERENE

& E % Amazon IVS Android R EFHTIE REH Android BRIREH | ESEREXEREEEEN
build.gradle % , TR (EAR Amazon IVS E# SDK HIEFTARA) :
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https://aws.github.io/amazon-ivs-broadcast-docs/1.14.1/android/
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repositories {
mavenCentral()

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.14.1:stages@aar’

B TIFF A EERNBE

ﬁ"u‘g'

, LLALFT SDK RUAFMERES TheE .
<uses-permission android:name="android.permission.MODIFY_AUDIO_SETTINGS"/>

HE , FEFHRE SDK , FEMAUE TEHZIRA :

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

A TEMI -stages B aar,
ma SR RE PR

FHERRASARRE TS EREASNEYMNESRE, (ETRA Amazon IVS ; EAEER
Wﬁw%ﬁ%ﬁam@%&iﬁMﬁmﬂﬁ

HER  RMREERERTCRRTER , MRRBAURLFE

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

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

EEER , RAIMSEAENELE :

@Override
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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) {
retuzrn;

}

setupBroadcastSession();

M EEFT Y
B

LT R=ENEKIEAERNZ O  BER, KRNEFSH., RFFEERSURRDITETFER
BN RAFImEEHE,

B ER

Stage BRIREHARAENN SDK cBNETEREH, ERAREEES , ARNMAMBERER. &2
MHMMARERFERERBHNESFEERTFS (RTA token)o MIAFIRER PRI T2,

Stage stage = new Stage(context, token, strategy);

try {

stage.join();

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

}

stage.leave();

Stage ¥t A[E#E# StageRenderer :

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

Stage.Strategy MEAERHAEABRRXER THRITERBRMEEEXE SDKWEE.,. BXAEE
AT =1EEE% : shouldSubscribeToParticipant, shouldPublishFromParticipant.,
stageStreamsToPublishForParticipant., LA FHHAAEARAS.

FIR2RE

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

BRIHSHEEMARRE  SOK EQEHAEAEAEHXSHEFMENITRMRE, BEIF

NONE, AUDIO_ONLY 1 AUDIO_VIDEO, EEILEEBHWER A ERFAEAERXTEER LA AMRE,
B BT B AR B S B B E iR B8, & /E[@ AUDIO_VIDEO , SDK €Z I RIS HEER MBI EITE |
ARECEAEFPEBEZESENETEAEARER,

LT REEEH

@Override

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

return Stage.SubscribeType.AUDIO_VIDEO;

}

HR-EFEMASHEEEMEEIRENEFARBAEN PINLFHXERER)  ERHRBNTE
BFERF.

BB AR A EEREES R, 7 ParticipantInfo LA userInfo B , LR IR A ARESIEML
B IBEMITRESEE

@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;
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}
}

ERAAREY —EREER , RETAEFTEREINRRIACETINERATERMBST. TRAER
EATUCEAEMEREE  BREFIHL , BNESHEETIEMNMRE,

E: i

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

BERFIERE  SOKEEHERARBAESN  EERESRERTREN. RRESRBRENTS
RERBRHHITNIUSREERRALERE

LT REFESH

@Override

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

}

ERHHE —EEAERREEMNATNEEL N UXREARER, tMAUFETNEERSTESTANE
WA, LUEEBEER K HEINERRS. (MU ERA#m/EERES K EEBFXEERE. B
BEEREELEUTRENERARGDERAFSEUERE. )

BEEERME B

@Override

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

}

By EERARRERRABPLEFANTHER. HRSERHFEESRPETHERN.
5B R SR B

RELFERNBNAEARAE - 1t DRTAEREBREMNE TR ETER. flin , EXHAEAERE
RinERAER TR HTEES | B shouldPublishFromParticipant EE —{E£
2 (B2 hasUserTappedPublishButton), EZEBERBREEAENESMEER , FHEW
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stage.refreshStrategy() [@ SDK EiEFAME , RRCEEAXKINENE , YLEEACEEN
BHH, #& SDK %3 shouldPublishFromParticipant EE2E , ©ESRKBEMIERF, & SDK
BHEMEREEDEHHRMNE , Bl refreshStrateqgy R TEH B EBE TEMIE R,

#& shouldSubscribeToParticipant EEIM{EH AUDIO_VIDEO £%¥E A AUDIO_ONLY , BIR#EA
SHHERECEENMESHEBREFBR BEZNFEEZAREN).

—RME , BREXRAXRE  UARERENSXEALTEENRBCENER  TRABARXTL
BOEHRETEERENAMERE, Eitt , FHEWU stage. refreshStrategy() RAMKKARIER
1, ARBRIERMBLERL , BRCHERTSHIT.

SR

StageRenderer MEEMEBRMEELGEFAEARER, THEAEARIHN UV ENEEATURES
HESFHRENBA4REXE. ESRSRENATES

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);

B ARZEELSLIRME T HEM Stage M ParticipantInfoo
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EHEREHNEFEZTISHRBRNBREEXTE, Hlwm , oy
onParticipantPublishStateChanged B , shouldSubscribeToParticipant BV EE{EE

TE8F, EXFABRAEAARTRRESREE  AERXSEENRHRER/M , cHRELRTE
MRS, SDK AERFARBEEMNE , EIERNKEEMATRENAERE,

B LA StageRenderer EEER R

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

EEE  ERHSHEEME onParticipantloined , B2 EEE I B BB R TEMRER
5 articipantLeft T 2§,

BMERER

BT LLEIB DeviceDiscovery HREIAR#EE (FINAZNERRAMNBELH), UT2RENERY
MIAERERE , REASHL LocalStageStreams B SDK 31 K €141

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;

}
BrNBREHEE

STERE |, BEEIBEERM onStreamsAdded BB R StageStream YRS, &0 LLEIR
ImageStageStream MNEEEM :

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);

IEALLEIR AudioStageStream FEENE ABMRMNAEITE R -

((AudioStageStream)stream).setStatsCallback((peak, rms) -> {
// handle statistics
1);

ESHEEFE LB HAREBCHITEE | RFESMEW onStreamsRemoved HE , W EOEBRNER. =
BAERAEXEZSIRARBBERBIBRSEEEHBHRNER.

onStreamsRemoved EEBRAAEERRNAEERATHRAA , EbEFE

- BRSHEEEFELEM,
o ZARHIEERUHRTRE , ASFT R AUDIO_VIDEO 2% %A AUDIO_ONLY,
- BEiRBHEERMFEMKER.
- FAEBHEERFMKER.

B onStreamsRemoved EEMARATHAA , AU ERERIAMEURRENRE , FTEERXHBF
BXBER U BRBEE,

EEEHLT T
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BE MBS EESER

LocalStageStream ¥ EfgiZH R EM B RFEM setMuted BB LLEEAIAER
streamsToPublishForParticipant REEEEER Z Bl 2 R 1E &R LMW,

BEE : MEFW refreshStrategy #H streamsToPublishForParticipant EE#f
M) LocalStageStream ¥#4-#1T{ER , AIFERYHENEINRESEREMR. B
LocalStageStream #THEBERREHEAL /N , UBRESTEHNBSMRE,

ErRm2REHKERTRE

ESHAESBFHE ARSI RRNBFSNER , SUCEBENRREEFAEES
onStreamMutedChanged B, £ StageStream £ getMuted HERIFBUEFHEH Ulo

@Override
void onStreamsMutedChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull List<StageStream> streams) {
for (StageStream stream : streams) {
boolean muted = stream.getMuted();
// handle UI changes
}
}

H18 WebRTC #it&Ex

EEMSEMBRAFTEBRNWRZE WebRTC #H5TE R , 557E StageStream Lk
£/ requestRTCStats., WETKE , EiFFEB A LAE L StageStream FREM
StageStream.Listener WEIFHEER

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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WESHEBMN

WMRIBIE CreateParticipantToken ImHERFPIEEBY , /AL ParticipantInfo B
BIEM

@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());
}
}

EHEREETFERER

EEARIEAZAR K BREFLBEARNETRHMERESHEENEA. BETHILRE , BEHE
f Strateqgy BELAE L2 , 3FTR AUDIO_ONLY (2% NONE , 2iEA).

// 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();
}

By R Simulcast 1T EBiRIS

ﬁﬁﬁ?%ulbﬂ? , SDK s nENERENEHRER , FLEETTHEESR
, RinSREMAFIBEER. HREMAER Simulcast E1TD BRI, B LIE
FH StageVideoConfiguration.Simulcast BRI HER :

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

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

#ELREFR Hl

SDK ~ %X #E#H StageVideoConfiguration.setSize(BroadcastConfiguration.Vec2
size) BHHTHDEXNFBEOERX, EROEXD BN ZHARE ; EEAEXP , BPIHZE
BRASE. ERTUTMIR setSize FUEHEHHERELE —KRPKRR

StageVideo Configuration config = new StageVideo Configuration();

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

RIEE B

EXMEENERERDER  SOK SEANELREMER , BFEAERNEMEE. SDK EE2
BRTERTRR , ERRFRCERAFERNEFE. T EMERBRERERT BN EEER

« $EERREE 1400, AR : "PeerConnection A K FAHBRE 52 MIE & |
o $EER/KHE 1300, AR : TERASERESHAE,

EREBIE-—EHER , BERKBIE_EHE  SOK NRERERE , TEXBHEFEILER. REE
R, B UETHREA ENEREETEMEHRNER THIW refreshStrateqgy , ABRFHE
FEREH.
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FWEIE—EEER , BIRT SDK WEMERERAR , EAHEREC PERERIER, FEIIER
T, FEREEMEY@ERERR , U join REMMAR.

—RME , ERIMARRREDHR , BIRR SDK WRERWEFMEILER, BUHMN Stage ¥
f, WERBRBERAEFERIA

ERETERE

FEERETERARERS , BLAMBEST SCO EiR :

Bluetooth.startBluetoothSco(context);
// Now bluetooth microphones can be used

// Must also stop bluetooth SCO
Bluetooth.stopBluetoothSco(context);

2 X EBEMEFR TG E

 Android Z£E# AEREXNZHAER K BAEESEUTES T,
fERTE . BUMFERAFMN Stage,

- EBHENHMSEEEEFANERMAR K F—EERSPEER , BEFTSETERNERS,
fRIRFE |,

- BHERRBMREBETHAERINEAMRES inactive WERRD R,

fRTTE  ERBR TERREBENNA, EEENEEZHRR  FRABTERIMTERL.

- BOBIEAT , BRIFERRVBTESHEEELREIARAENEE (EEEFUEERRES L
H)o
BORTTE  EAARENSEETULBERATFERRBENNA  IBUHRTESARBENEH , U
EIEIELEE.

- BREERRE , RRTXENEERA,

FRRTE . BRMERERE  B2MEMAER USB EENAEERE,
s RIEAXEMFH createSystemCaptureSources #mEEHE L ANRE,

BRFEE . ERABIEABARERNEFABARRFBEERFHEE
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o RREARBBR ImagePreviewView(HlaNfE R B removeView()) B , RS IUEEH
ImagePreviewView, #% ImagePreviewView MEZEEMREREF K eFSERTMAER.

fERFAE . F getPreview EXRBXHEE,
- EREZERHEA Android 12 B9 Samsung Galaxy S22/+ MNABKEREF | B ATAES EIE 1401 8858 , B
A FEBE RS EEMAREE , RMABRREZFA-

R E - FHRZE Android 13 E¥ R,
- EREEZRHKA Android 13 B9 Nokia X20 I ABSEREF | M TRESEEITH  WHEBREER .

BRFE - &,
« Bl MediaTek Helio @AM E B M AEE Z FREZRIFSHEENEA.

RS E &,

s EOEEEL  HEBEEERRTAEDIRENE SDK ZEENEREARTEMNERE, EREEA Amazon
VS E#% SDK £ £4% %] VOICE_COMMUNICATION FEABHNERS N , RACERBETEAMNEE
HEMMABMATRE.

BRTTE B
- RELZSBARBREERE DR 176x176 BIRA KD, BEEB/NMI N EEHEERIWMHE IERAE
L

RE#EE : FORBEAKRNRER PR 176x176,

fHREEIE
EEEREIFBREER
$EESYI4H MY BroadcastException AMEMA (is fataly

—iRME , RERRE Stages ARFMNERTE (BEBZLERIAZERBEEER). EEAFTN
ERSREEERIRER K BREABEMNELERIEEIRMA.

FREHFRBEEBM/ATRMRERR , AR H SDK REEXABH/EFTRANER,

AR ELL T B

try {
stage.join(...)
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} catch (e: BroadcastException) {
If (e.isFatal) {
// the error is fatal

SRR
BRI EER

EREERER T ERE , R RE i,

SDK &1t stage.join FEMHBE — 1@ Java BRI , ‘@& error code = 1000 & fatal = true,
BiE BY—EEXER , REEHAMA

RERIB R

SRR | RIS,

SDK &1t stage.join FEMHBE — 1@ Java BRI , ‘@& error code = 1001 & fatal = true,
BE . B — @R, AEREFMA,

R SR 8

B RGN IER(EE Stages AIMRARIEER , REREMER. LEREEBRAENREHRNER
BERUERSHABRE.

SDK LI AR R onConnectionStateChanged , @& error code = 1026 & fatal = true.
BF B —EEMER , AREFMA,
%A h0 A B H 3R 4 B E ER

E SDK #EBiig Stages MREFLEILERES , SIS B EILIRR, HERRERBEARENRHMMER
BRERUFERS T AKRE

SDK & LABIAAAR LAY onConnectionStateChanged , @& error code = 1300 X fatal = trues
BiF  SHRENERER , REEANA,
2N R R B EEER

MREKEAPERERPE , SDK AT8E@ Kk = Stage AIMRERAVER. LIEREEBRAREN UMM
REFRHUFERDS T REE
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SDK LI AR R onConnectionStateChanged , @& error code = 1300 & fatal = true,

BF  SERENERER  RAREANA.
/R BEARR

48

R UTEE

» MultihostSessionOfferCreationFailPublish (1020)

* MultihostSessionOfferCreationFailSubscribe (1021)
* MultihostSessionNolceCandidates (1022)

* MultihostSessionStageAtCapacity (1024)
 SignallingSessionCannotRead

+ SignallingSessionCannotSend (1202)

+ SignallingSessionBadResponse (1203)

EEFEREEBRARXREHNEREFRUERAS AR RS,

SDK 2 EMEX , BXREER, EEXHME , ZA/E]EMES ATTEMPTING_PUBLISH/
ATTEMPTING_SUBSCRIBE, MIRE&H K , AREEEE E A PUBLISHED / SUBSCRIBED,

SDK Ml onError @& HEEMNEERNAEE , B fatal = falses

BF . SOK EEBER A AUFFITEMNEE. E , RABRXIUERBRERBIAFIMITES
PNEL

BURBRRHR

MR ATREEEVRAY , ERURRRAMBKERMHY. "HEFEREBEEHERM S E
HYEEERCER = 1400,

11/}
™

iR REBEAEARHNEREFERUFERS RS,

SDK 2EXBM/ETRERX, TERHME , ZA/FTRRES ATTEMPTING_PUBLISH/
ATTEMPTING_SUBSCRIBE, MR EHKIh , MESE F A PUBLISHED / SUBSCRIBED,

SDK 04 onError & error code = 1400 X fatal = falses
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B SDKEBBER , Rt FFHTEMEMF, NE , EFAERAITUERBRERKIAFIHNTES
RER. ERBRTEEEERNERT , 8 Stages WERAREHE XK.

IVS &% SDK : iOS 5/ (ENBFER)
IVS BNRFER 7 i0OS E#E SDK ZESHEEREME iOS EEIEMBRE S,

AmazonIVSBroadcast BEHEESEEANHFMANRE, ZEUTERE

.« PNABKER

- BERRAREEPNEMSEE

- TR HMSEENER

- BEEMERRMIEENTANETA

- MEEEHEFERN WebRTC HEHEHR

. IVS {REEESR TR iOS FEHE SDK AT HIRE

iOS EERERBRAREMHNRIMA : 1.14.1 (FRAGRHA)
SEZH - IFE Amazon VS iOS ERHREHPREESENHEEBEE

https://aws.github.io/ amazon-ivs-broadcast-docs /1.14.1/ios/,

%II

, E2ESEXN B

REIMRIEE : FEZBELTER iOS ROIEREE GitHub : hitps://github.com/aws-samples/ amazon-ivs-
broadcast-ios- =,

FAEER I0S 14 RESMA,

B4

ZREXE

BMERLEBESER SDK CocoaPods. (H¥E , LA LFHSRBIEINENERF),
B . BAEHE SDK (CocoaPods)

BNEFThEE M A i0S RIEESRERE SDK I FRKEH. ERFTFHMATURBACHIIEFIREEMA
HPERRINAE. MATHRETTIRAEMH K

BITHRARIEIB CocoaPods Z R MIAmazonIVSBroadcast. ALtk ABMk 1% £ 18 Z R/ Podfile :
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/release-notes.html#feb01-24-rt
https://aws.github.io/amazon-ivs-broadcast-docs/1.14.1/ios/
https://github.com/aws-samples/amazon-ivs-broadcast-ios-sample
https://github.com/aws-samples/amazon-ivs-broadcast-ios-sample
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pod 'AmazonIVSBroadcast/Stages'

#1117 pod install , & HEREM . xcworkspace RIERABZREH,

BEE : IVS AR RERE SDK (BAIEERER FHRIK) 218 IVS RIEEHRERE SDK TG Thae, &
EASEME SDK BEER —EER, MRESRERFREARIM CocoaPods E|1EH # |, BRI BR
Podfile F 8 &M {EAEHMIT. AmazonIVSBroadcastflfl , FAREE Podfile FREIKEEELLTIEM
17

pod 'AmazonIVSBroadcast'
pod 'AmazonIVSBroadcast/Stages'

BEREE: FRRERS

1. BRUTHE FTEHFHFRA : https://broadcast.live-video.net/1.14.1/AmazonlVSBroadcast-
Stages.xcframework.zipo

2. RBHEHFENAS. AmazonIVSBroadcast.xcframework @8 AREBENIERBNHRE
#,

3. Ak AmazonIVSBroadcast.xcframework , FEREEERELNERAREN BEN —KRESIE
BHEE, EXENRABRARID H,

[D General Signing & Capabilities Resource Tags Info Build Settings Build Phases Build Rules

slisklasy v Frameworks, Libraries, and Embedded Content
[® BasicBroadcast
Name Embed
TARGETS
Amazon|VSBroadcast-iOS.xcframework Embed & Sign £

@ BasicBroadcast

@ ScreenCapture.appex Embed Without Signing $
@ ScreenCapture

+

FASRER

BHEAERSAFRA TSI REFIERAENBIENERE, (ETRR Amazon IVS ; EAIFEERF
RS %*ﬂ%ﬁﬂﬂ’]ﬁﬁﬁh‘t%ﬂ%ﬁﬁﬂﬁt)o

HER  RMMEEAERTCKRTHY , MRRBARKEFER

switch AVCaptureDevice.authorizationStatus(for: .video) {
case .authorized: // permission already granted.
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case .notDetermined:
AVCaptureDevice.requestAccess(for: .video) { granted in
// permission granted based on granted bool.

}

case .denied, .restricted: // permission denied.
@unknown default: // permissions unknown.

}

MRGHREFIUREBANEZRE , KA ED I .video M .audio HWEBEAFH T BE,

LA |, BB HE NSCameraUsageDescription 1 NSMicrophoneUsageDescription BYIE B #i
WEEMW Info.plist., BRIl , BNERABRXBEERBRITRHER,

FREREXRERTFER

LAERRE  BRBERM. EUNAMLENEERERERAREHREAERE , SHERED
o

override func viewDidAppear(_ animated: Bool) {
super.viewDidAppear(animated)
UIApplication.shared.isIdleTimerDisabled = true

}

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

% fn B2RT B

PN

A

UTR=ZENERIEAERNZ O : (B, KBRMNEFES, RFTEERSURRIITETFER
IR A FImEEHE,

B ER

IVSStage ERIRFIHAERARERN SDK BN EERE R, ZERRRERES , ARMATBE
FAFEER. BUYSMARBRERRARBHNZH FEFZRNFE (RTA token)o MAMBER PRI
#,

let stage = try IVSStage(token: token, strategy: self)

EEEHLT oY
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try stage.join()

stage.leave()

IVSStage #BIth A E#E IVSStageRenderer M IVSErrorDelegate :

let stage = try IVSStage(token: token, strategy: self)
stage.errorDelegate = self
stage.addRenderer(self) // multiple renderers can be added

KRB

IVSStageStrategy HEAETIFABARNREM THEMERBRREBELZE SDK WEE, BH4E
EELUT=ZEEE : shouldSubscribeToParticipant, shouldPublishParticipant, #l
streamsToPublishForParticipant. A T HRAERS.

RS EE

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType

BiRSHEEMARRE , SOK SOERHAERAEAEHXSHEMENTREMRE, ERIE
.none, .audioOnly # .audioVideo., EEKEHBNWER , THEARRAEXTEEROE MM
RE, BRTHYETBIARAER P EBLERRAE, EEE .audioVideo , SDK R RGBS HEE R MG 25T
B, RARETREARFTEBEFRENTHAEBAREN,

LT REEED

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioVideo

HR—EFLEMASREEMTIRENERARARR (IO UXERAEN) , ERLEBHTE
BERER

B AT UR A EER R EES R, £ IVSParticipantInfo L{#EMA attributes Bt , LIARIR AR
ERUNBEUHREMITRSESE

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
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switch participant.attributes["role"] {
case "moderator": return .none

case "guest": return .audioVideo
default: return .none

}

ERLAAREY — @R, REAJUEFTEREIIRIECETNRERATERMBSET. ERAER
EATUCEAREMEREE , BREFIHIL , BNESHEE T REMANMRE,

i

func stage(_ stage: IVSStage, shouldPublishParticipant participant: IVSParticipantInfo)
-> Bool

EREIEER R  SOKEEATRARRARER K SRRESRERTERM. RRESRBEENTS
ARERRMI AN ESRERRLERE,

LT REEED

func stage(_ stage: IVSStage, shouldPublishParticipant participant: IVSParticipantInfo)
-> Bool {
return true

ERHH-—EEAERRABRTATNERERXFPXRERAEN, MBS NEERSTEIANZH
RE , EIREER , AFFEREAR, (Mt EREA/EUEES | 151_1@)'5‘% ZERIE, &2
BREEREREIRMENEARADERFS/BUERS.

BEEERAMA B

func stage(_ stage: IVSStage, streamsToPublishForParticipant participant:
IVSParticipantInfo) -> [IVSLocalStageStream]

By EEARRERRABLEIFANTHER. HREERHERSRPETHERR.
SRR BE

KREEEERBRERE  # ERTARBRENWETUAFERETENR, fl, EXHAEARER
ERImERAERT R BAEER , BRI L shouldPublishParticipant EE —EEH
(e hasUserTappedPublishButton), EXEEBIRBRIGFEAENESMEER , FFHEU
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stage.refreshStrategy() [ SDK EiAFAE , RRCEEARKTINENE , YEEACEEN

BHH, #& SDK %3 shouldPublishParticipant EE2E A ©ESHHBRENIEF. & SDK &5
EERSEDE FHERBMNE , Bl refreshStrategy RIS K RETERIE K.

#& shouldSubscribeToParticipant EEMER .audioVideo E A .audioOnly , BIR&KEA
SHEERNECBENFESHEEBREFER BZUFEEFER).

—RME , BRERAXRE  UARERENIXEALHEENRBCEANERE  TRABARXTL
BOLERETEERENAMERE. Eitt , FHEWWY stage. refreshStrategy() RAKKARIE
£, RBBRIERMBLERL , BAECHEHREFTSHT.

LLE 2

IVSStageRenderer MIE MR BRMEBEIGEFAERAEN. ZHEAREIXH U EFRBETUSE
LHEFERENSHREMSZE. EERSREUATHR

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?)

EHESRREHENEFEZTSYRBNEREENTE., Hlm , wuy
participant:didChangePublishState B , shouldSubscribeToParticipant K {EEI{EFE
ZTAgEE, EXIRAEARREAETRESESEE  IERXSHEENZHRER/MT , ©HESET
FHFTREEDR, SDK EERRBEMERRE , Z EENEGRERBTEBNAEARE,
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AR ERMSHEEMEE participantDidloin , B2 EEF I B A R BERRER TER R
i , participantDidLeave T 2#5%,

HMEBER

B A LAE® IVSDeviceDiscovery HEAHERE (JINARNERRANBLH). UTE2EENER
EHMATERERE , REAFHLL IVSLocalStageStreams IR[E I SDK 3 1 K €345

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, enable echo cancellation, and create a stream
let microphone = devices.compactMap({ $@ as? IVSMicrophone }).first!
microphone.isEchoCancellationEnabled = true

let microphoneStream = IVSLocalStageStream(device: microphone)

// This is a function on IVSStageStrategy
func stage(_ stage: IVSStage, streamsToPublishForParticipant participant:
IVSParticipantInfo) -> [IVSLocalStageStream] {
return [cameraStream, microphoneStream]

BRNBRBEE

SRR E , BB BEERN didAddStreams MU E) IVSStageStream WS, EEHEE
RFWEBLSEENZIABRKTER , BULURBERPEIER IVSDevice ¥ :

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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ERHEEE TR ARPCHITEN  RHEESMM didRemoveStreams HE , WEEEBBRNWER., £
BFAEARSES LG ARBERENBRSEER FEHRNER.

didRemoveStreams EEBRAIEERRNATEERATHAR , HPaE .

RIS REEFE L&A,
AHEBEUHETE |, SASFTEK .audioVideo F A .audioOnly,
EiRSHEERMFEMRER.
TS EERFEMKER.

HM didRemoveStreams SEFMARRATHA , Rt RIS AR IRERE K FEEFHBEET
BERBER U BR2EE,

ENECER S EEB SR

IVSLocalStageStream ¥ HEFEFHIRERKERT I setMuted BB, MEHBEAILIER
streamsToPublishForParticipant FREEEREUERE 2 5=k & 1E B iR LMW,

BEE : NRHW refreshStrategy #H streamsToPublishForParticipant EE#
M9 IVSLocalStageStream ¥4 #TER , RIFERMENBF S RESERAZRER, BEYH
IVSLocalStageStream #TERKFHEL /M , EAKSHRBNFSEMRE,

BRiRSHEREFINE

ESHESFHEARATAERNBIMRER , SUCBENBRESIFAEES
didChangeMutedStreams BEHE, A IVSStageStream LK isMuted BHRFHEFEH Ul :

E’F'

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChangeMutedStreams
streams: [IVSStageStream]) {
streams.forEach { stream in
/* stream.isMuted */

}

B PERAERE

EERFTRERE A ERENE , BBFH IVSLocalStageStreamVideoConfiguration :

let config = IVSLocalStageStreamVideoConfiguration()
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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

N8 WebRTC #st& %

EEMSEMBRAFTEBRNRKE WebRTC #H5tE R , H57E IVSStageStream Lk

£/ requestRTCStats., WETKE , FiEBAILAE £ TVSStageStream FXEM
IVSStageStreamDelegate WEIHFTER ., BEREWE WebRTC #HHER , FHEIB Timer MY
LB,

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)")

WMESHEBMN

MRIBIE CreateParticipantToken ImFERFPIEEBY , B LIE IVSParticipantInfo B
HHhEIEMY

func stage(_ stage: IVSStage, participantDidJoin participant: IVSParticipantInfo) {
print("ID: \(participant.participantId)")
for attribute in participant.attributes {
print("attribute: \(attribute.key)=\(attribute.value)")

EEREETEREER

EEABRINEATSN , RUNEEIRREFANRKEESERE  TBELEESLAB NG
ZH. BAAFEHEW IVSStrategy BEELEILE |, WETE . audioOnly (8 .none , MiEA).

func stage(_ stage: IVSStage, shouldPublishParticipant participant: IVSParticipantInfo)
-> Bool {
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return false

}
func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:

IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioOnly

REMI stage.refreshStrategy().

BYR/E B MR Simulcast 1T9 EBiRIE

BRAEEERK , SOKgERsRENEKRENEFSER , AKAETTHEES
R, BEmSEELATRAER. BREBAER Simulcast EITD BMmE, BAI LML
A IVSSimulcastConfiguration #&EEMA:

// Disable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = false

let cameraStream = IVSLocalStageStream(device: camera, configuration: config)

// Other Stage implementation code

ARSI IVS $HiE

LEEBEER , 552 — @B IVSBroadcastSession , RZBLEBFEA SDK
HEITERBN — RIS T RE (W LFTR), IVSStageStream B device BHER
IVSImageDevice B IVSAudioDevice , 1 RN BRFTR ; EEBHRLLERE
IVSBroadcastSession.mixer , AR BETHIRRE B B IS (AR B

HE , BALEARERLGHERED IVS REEEE , URSIEZZR, F2E (IVS BEESERE
BA#HIER) PE Amazon IVS B FRUA S X AL

iOS WMEFEIEBENENZ

HER SDK EBENEF M RENCEBRITENEEER (5 FPS)frames-per-second , LAISEEELE
*ﬂﬁm UHAER B RIK, AERBNMENBMTEMELRER U EFABRAERXSEEEARNE
781t

EXIA IVSCamera B3I IVSLocalStageStream K , &t
# IVSLocalStageStreamVideoConfiguration.targetFramerate HIEAKIRE
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M IVSLocalStageStreamVideoConfiguration.size WETEFELIESE, T
M IVSLocalStageStream.setConfiguration EUBHNEEFTEIK,

BEMAE

MEBEEI IVSCamera WFEEE RAGHE#E S IVSBroadcastSession 5 IVSStage , BITEFR A
1080p M E , ARERER A 60 fps.

012

{#/ IVSBroadcastSession HE#& IVSStage B , SDK 2 E R A S M 1E L/EM BRAZ XM AT
EMERERRBEEH,

Bl , MR EBHERERERESR 15 FPS WERERBMTER 1080p , MEFRMNAEERS 30

FPS Eff#TE A 720p , B SDK S RZFZRIERER 30 FPS BN ESR 1080p WE#AE

RE, IVSBroadcastSession ERBEBPNAMBEHMIME , B IVSStage 4% 1080p Y E G #E
NB 720p,

MRFFAEARENFTERRE IVSBroadcastSession fl IVSStage B MERFER , BES
BHREM targetFramerate M size BMEMHITE, FLEAUGEEEREXRERENE A RENE
TR , MEKEREHEAEEN T TR,

NMREFHENETNHSERARARANEARS , AIXBINRSmERIMEN LB HERE
mEREN TERRFERBITRE. Sl , mRELL 1080p F 30 FPS #ITERE , RARBMARE
# 720p M 30 FPS WK E , BB ERTENRE A MARHFSRETNFAETE. EREAR
720p ‘MRS ZFER 1080p , H 30 FPS MATER 30 FPS,

EEERER, BTENRELL

REYBEMEREEERKXT LA , 5120 30 FPS K& 720p = 60 FPS K% 1080p. 11l |, &
EEERATEEE, EE SDK RIFUTRA (RELIERF) BEFEIEERE

1. BITENEENSEARIERAMENENE , BELRG S  BEENSEBR /LT,

2. ERBERANBENFIENEBRR  BHELRFIEER , FERBREBET

3. RELHEMBENRELALTE,

4. MREZECESEX , IEAERRARENERK.

LT R {EEEH)
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. ERABARIEEERI 120 FPS MEELL 4k #ITHEIE. EMNBEMESE 60 FPS KA
4K , & 120 FPS B 1080p. ERMMHEIISE R 60 FPS K5 4k , B8 AT A1 B9 56 IE 55 1
R ERA,

« BRARBMENTE , B 1910x1070, WA 1920x1080, FmEE : EFE 1921x1080 Z W
B E S ERBE ML ARED T — AU BORFE (B 2502x1944) , SE&ER CPU M IEHEE
Bk,

#B Android g ?

Android T &1% i0S BMEENABREMITE R EER | HLETEFE Android E#E SDK,
EH BB ARRG E

- BEFESTTARATREERDN, MREETERRPERFRE , OS IS EBEE@H KA,
o, BEEER - REEZENSEETE# cBETERE. ESHRE —REBNMER THERER
o

BORTTE  MRETEERETER  FERAERIER I TEEER | W ERETERRR
ERARE,

« f#H iPhone 14. iPhone 14 Plus. iPhone 14 Pro = iPhone 14 Pro Max HY 2B E Alge 2 E S Hib
SHEENSHAEERSZBEE,

BORTTE  ERAZKERENSEETUCRAE#R LEMS2REEHROSTEE,
- EB2HEEDHMSEELEEANERMAR K S—@EREPEER , ETSETRERNER.

BRTTE - B
- BHERNEHREETEEVRIINZHHMRES inactive HERRD R,

fRTTE  ERER TERREBENNA, EEENEEZRR  FABRTERIMMER.

- ESRETERMNGIER , IERRRE , gl 1400 WIFR , RIHRNERBES
BoERRPE.

BRTTE  ERENBB/ENITE.
- BOBIEAT , BRIFERRUBITRESHEEEHREIFARAENEE (EEEFURERRKESH
H)o

BRFE  BARENSREVLUBFTERRRBENMA , REUERTHEFARBENRRT , U
fE1E IELLREE,
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AR
BEHRREFRERR

SERMER A MES Tis fataly » ER IVSBroadcastErrorIsFatalkey ETFHFHIER K 88—
187 M{E.

—fiRME , BRERRE Stages AMFHEREE BEEZLERFARERBRZER). EEMAHD
ERSREEERRER K BRAEARENELMMRILEIRMA.

FBREHRBEHEBM/ATRMRESE , ARH SDK REEXABH/FTRANER,

A UBRELLTBM

let nsError = error as NSError

if nsError.userInfo[IVSBroadcastErrorIsFatalKey] as? Bool == true {
// the error is fatal

}

N ASEER

B EER

EREREMEITERE  RERE R,

#Z SDK W —EHTE R4GEE , $8531K5 = 1000 M IVS BroadcastErrorlsFatalKey = 2.
B EY—@EEMER  RREFEMA,

BB

EMRERBHE e IiER,

% SDK #i i — BT R 4$ B E §552K85 = 1001 # IVS BroadcastErrorlsFatalKey = £,
B BU—@EsER, REEEMA.

RERUE SR S

E R ERERE N IEM#({BE Stages AMRREER , REREMER. HLEREEBRAENREHNER
EERAFRS HARE.

SDK W lYEfstage(didChange connectionState, withError error) , $HERiEA 1026 B
IVS BroadcastErrorlsFatalKey = &,
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BF EY—ERMER , REREFMA,

#4600 A B HH 3R A8 8% 85 BR

E SDK LB Stages AMRBRAEILERE , MIERAMER. HERREBERAEXRHNEE
EERAFRI HARE.

SDK HMYEFstage(didChange connectionState, withError error) , $853%4A 1300 A
IVS BroadcastErrorlsFatalKey = &,

B SERENERER  RAREANA.
E AR H R BER 8RR

WMREBWNFERERPE , SDK ATRER Kk £ Stage AIRZRAVER. LIERIEBEAR IR
REFRUERSHABE.

SDK H0YEfstage(didChange connectionState, withError error) , $853%4A 1300 A
IVS BroadcastErrorlsFatalKey & = 2.

B SERENERER  RAREFNA.
/RIS R

48

HRRUBUTEE !

+ MultihostSessionOfferCreationFailPublish

+ MultihostSessionOfferCreationFailSubscribe
+ MultihostSessionNolceCandidates

* MultihostSessionStageAtCapacity (1024)
 SignallingSessionCannotRead
 SignallingSessionCannotSend

» SignallingSessionBadResponse

ELERREBEAENERNEREZRIUFRI HABRE.

SDK EHEX , BXEER, ®EXHME , #A/5]EMRAES ATTEMPTING_PUBLISH/
ATTEMPTING_SUBSCRIBE, MR E&KIh , MRESE E A PUBLISHED / SUBSCRIBED,

$EERERTE 132



Amazon IVS BN EER

SDK IVSErrorSourceDelegate:didEmitError BRI EEERBREA |, T IVS
BroadcastErrorlsFatalKey = &,

B : SDKEBBER , Rt FFHTEMEE, RE , EFAEXIUENEERKIAFIHNTES
RER,

BAURRK

MR ATREEEVRAY , ERURRRAMBKERMHY. "HEERFBEERM P E
HY SR ERCER = 1400,

%ﬂ
™

LR R EREAE XN RENEREZERIUERAS FHE

SDK SERBM/ETEEZE, EEFXHE , BM/FTEARRES ATTEMPTING_PUBLISH/
ATTEMPTING_SUBSCRIBE, MR E&F KIH , MREEESEE A PUBLISHED / SUBSCRIBED,

SDK FFildidEmitError BF& 4 8EERXH% A 1400 B IVS BroadcastErrorlsFatalKey = &
EiF : SDK 2 BB EHR , REAFRTEAEE. SE , EAEX T UENBRERKARFHTES
REH. ERETEELERNERT , B Stages WIERATRE L& KRB,

IVS [E#%E SDK : BRI ZE&RIR (BNEFETR)

BEIBEGEaARFRREAEXEKAECHEGBEARKCERRZEES K MARERNAREIH. B
FTEGRRATURBENFERFKNHFEN "HLER, 5], WU URAFEARXHITEIN
BRIRE , GREEMAHE LI EXERE,

ERER BT ERE ARERHET BFTRHE Pl , FRAFEMRERENIERRENXE) , 5
TEHEERZEAAEEEAY. MRAEARXAEIREEARN LB, F2HEEAFTENX
#, LT RENEAREXEZ MM EEAH,

Android

E3 DeviceDiscovery T/EPEERER | B E G A RKIR

CustomImageSource imageSource = deviceDiscovery.createImageInputSource(new
BroadcastConfiguration.Vec2(1280, 720));

757 EEE CustomImageSource , iER —fEHR%E Android Surface XFFHI BB K
Ro SurfaceSource AILAAEBA/PFEEN FER, LE TR InagePreviewView SUERHE
W‘ﬁ“ﬂljﬁﬁ,o
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EEREKE Surface :

Surface surface = surfaceSource.getInputSurface();

It Surface ATLMEA BB ET E (&2 Camera2, OpenGL ES MEMENE ) WA HEEF, &E
BENFEARMIREFEYEERACEEERT Surface B Canvas 1, BR , FZENE (GREHE
REEXE) SERE—ErE  EEAENEEEN Surface BITER. RANEAERN S ZE
KRGk Surface BEFRERERNE , EAFEAEGLEEBNIE , WEEE T ERBRETER.

It CustomImageSource AILAEB#7E LocalStageStream # |, A StageStrateqgy EEI LA
F| Stage,

i0OS
#1I DeviceDiscovery T/ERERE , B BEBGEAARR :

let customSource = broadcastSession.createImageSource(withName: "customSourceName'")

EEAEEEE IVSCustomImageSource , ER—EAFEARXFHIER CMSampleBuffers By
B&RR. EBAXENGERR , F2H8 i0S BERFARE4SEXXH ; ZFREWERZNLR Amazon
VS IRAfEEEH , TS R EEF R ESRA,

RRXIBIRFNEHREEREES
customSource.onSampleBuffer(sampleBuffer)

Y ERTH  FEOFPEALST X, flm , mMREERNZMEE , BISIRKE AVvCaptureSession
W R E AR A Fﬁﬁ‘ﬁ‘ﬂlﬂ—:ﬁﬁﬁ%ﬁi%%ﬂﬁﬂl%iﬁiﬁio MRFE , BARKAIERAES
RXEATESRRREZATE - TRE (RREXERR).

#% IVSCustomImageSource A LAE@EETE IVSLocalStageStream 1 , I
H IVSStageStrategy EEILAE M E Stage,

VS E¥#% SDK : E= A B MR (BNEFER)

FEMBRRECRBEITZERR , YAEH VS BIRERERE SDK BEIEHNERARIH,

FHREURIRSRAFEERINBRTNERNE,. ETmRESEMNERSRE , R5| BRI
3§Eﬂh$umﬁ§5ﬁ‘o
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BEE=FRIBRE

FEHERE SDK NI hiRMHIE BTGB ARE , BUNBRESE=FEIMEBE SDK £ IVS EiF
SDK. BFI#BBARFRREAENERBCHEREARMKIGERE SDK, F=7RRRMHEN SDK
THREEERESENEMEY  UEEREEIHNTE. ERRENR , XA TEEE AFTZER

TREVAE o
Third-Party
Captured . _ Processed _
—Raw Image+ FllterSFl’DrEwder Image —> Video Ingest

Device Camera IVS Broadcast SDK
(Custom Image Source)

A2REZ T RERHMENTRAXN  BESERTRENRNEIRERBRATEEE B G
ARBENRANRES E, WEFERSEMAN IVS EiE SDK }‘Jizliﬁ'ﬁﬁFﬁTﬂ ;

« Web : BEREEXNEREMGHMBEEZREMRTE, A%, captureStream JFETLLAREEE R
WA MediaStream, %% , MediaStream A LLE i 5 LocalStageStream WE{T{EEE , WA F
g5,

« Android : JEERMEN SDK LU B EEER| IVS B SDK FriZHY Android Surface , 51
D EnAsMER, MREAEMEE , AIJUEBHREYEAER , SEHEBEFES BT GRIERM
RN ER Surface,

- i0S: E=ZHRERMUEN SDK LARKER 7TREMR CMSampleBuffer MBEHMEE., MF
FRMAEREEREEZHMEGREIIS CMSampleBuffer fAZKBMHNEN , F2RE=1 RBREKE
SDK Kyt

BytePlus

Android

ZHFERE BytePlus 38 SDK

nl‘-H-

HEMALE, MARCMERE BytePlus 3R SDK HEHHAE |
Guide,

2R BytePlus Android Access

BRA=HEA- Y

P SDK % , BKEREBEERATREBENRENESMERREBEITYBBAR. EEEEM , B8
3 DeviceDiscovery MM HTERBIY R BIIFERE. F1E , EAFHABIIRGEAREY
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BURETERHR  SRTBHEE SOK EEEERYH., MEHEAEXAEEREEEIHN
£ aiBH.

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)
var customSource = deviceDiscovery.createImageInputSource( BroadcastConfiguration.Vec2(
720F, 1280F

))
var surface: Surface = customSource.inputSurface
var filterStream = ImagelocalStageStream(customSource)

A HEIR SR EE RS BT RAARR

EE® BytePlus MR SDK EARERRNW B MR BEEEE VS & SDK , 55145 BytePlus MR
SDK W2 LR A BMEE, REXGE , SDK €M A onDrawFrame() A%, onDrawFrame()
J %R Android GLSurfaceView.Renderer ST HIFN 2555, 7 BytePlus 12 # Android E51FE
ARAY , kF e RSEABEZHEENTN  EmaHiCE, B SUUERABERER
onDrawFrame() B , SHACEERAMEE VA HRMGEITIZGEBARER. WTHEXFEEH
PR , 5548/ BytePlus SDK 24#t#) transferTextureToBitmap FiEREAITIEMR, EEFEH
3B BytePlus X% SDK B com.bytedance.labcv.core.util.ImageUtil 2N ERE , T 52X 1551
Fim. REBEEBSEENEMEERE AZE Surface B Canvas , B HEZEF| CustomImageSource HWE
## Android Surface. ¥f onDrawFrame() WFFZHIWBASTER—RIIMEER , W STESHREL

FREBR.

Java

import com.bytedance.labcv.core.util.ImageUtil;

protected ImageUtil imageUtility;

@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());
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canvas = surface.lockCanvas(null);
canvas.drawBitmap(outputBt, 0f, 0f, null);
surface.unlockCanvasAndPost(canvas);

DeepAR

Android

BRI E S DeepAR SDK E2 Android IVS &% SDK HFMFAL |
from DeepAR,

582 Android Integration Guide

iOS

BEMME S DeepAR SDK E2 iOS IVS E#%& SDK HEEMHFA L |, 5528 i0S Integration Guide from
DeepARo

Snap

Web

FERFIEEAREMLEA Web ERE SDK BAMITRE R

BEES Snap WEIHEMY SDK B IVS BRI Web % SDK , £FEE :
1. REBEFMEH SDK F Webpack. (FKPIMVEHIER Webpack fEAITEITE , BEULUBTEE
FATEIE, )

#3 index.html,

MBRETE,

BRANRESRE,

BREENBYHMNERE,

BUBEHMEGTHERE,

WY ERER,

HEEEE4ATERENEHEZRESEM,
AEEHMEHREANEZENRM LocalStageStream HWIEE IR,
1023 — {8 Webpack #HREFE,

© © N o 0o &~ w0 N
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TN B LR ELS R,

ZHEBEETMEH SDK # Webpack

npm i @snap/camera-kit webpack webpack-cli

137 index.html

TR, B3 HTML H4RIEAE Web E1E SDK EAAIBSBER, E TYWENEY , BELHENE
#& SDK MRAHU{X <SDK version>,

JavaScript

<l--

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-
Identifier: Apache-2.0 */

-—>

<IDOCTYPE 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" />

<l-- Stages in Broadcast SDK -->

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

<body>
<!-- Introduction -->
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<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/userguide/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>
HERERR

BY HTML REZEIBESHNERRLIEESHERH

JavaScript

<!-- Setup Controls -->
<div class="row">

<div class="column">
<label for="video-devices">Select Camera</label>
<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">
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<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>

HEHETAEENN HTML RERRE A ENRRS EE RIS

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: 5rem"/>

<!-- Remote Participants -->
<div class="row">

<div id="remote-media'"></div>
</div>

RABNEE , SEARBREREEANESE JavaScript ERNEHBI S £, (EATHBEERES |
BEEMIEL JavaScript ERA S EMRBEINE—ERD , LERBIREFEASEE. HBEN
JavaScript EREUERERTHEN. EARRINSERATERNERREATRAIELSNEE. )
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JavaScript
<!-- Load all Desired Scripts -->

<script src="./helpers.js"></script>

<script src="./media-devices.js"></script>

<l-- <script type="module" src="./stages-simple.js"></script> -->
<script src="./dist/bundle.js"></script>

¥

\

BRNRESHE

kg

BETREIN helpers.js , EH B LGARBTINRESHEENTHE S E

JavaScript

/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved.

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;

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

);

if (!participantDiv) {
return;

}

groupContainer.removeChild(participantDiv);

SPDX-License-
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}

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;

BEREENEIHMNERR

ETREIL media-devices.js , EF @ EARBERNEZIEENESHNE T AMNEE 5L

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();
videoDevices.forEach((device, index) => {
videoSelectEl.options[index] = new Option(device.label, device.deviceld);

18
const audioSelectEl = document.getElementById('audio-devices');

audioSelectEl.disabled = false;
audioDevices.forEach((device, index) => {
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audioSelectEl.options[index] = new Option(device.label, device.deviceld);

1)

/**
* Returns all devices available on the current device
*/
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: devicelId ? { exact: deviceld } : null,
},
audio: false,

1)

async function getMic(deviceld) {
return navigator.mediaDevices.getUserMedia({
video: false,
audio: {
deviceId: devicelId ? { exact: deviceld } : null,
},
1)
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}

BABREMEN THFREER

B stages.js , HH e EEEAZRIRUARYBUBRAEEANEE, EAERNE I
7, RIFIEAERE SDK MBEMEH Web SDK , W #1E{L RFIAEESE SDK R EANEE., R
ESIEEEEEN Web SDK BFEIBMI createSession BEUEBEBENFTIERER, F1% &
ARRYHEREEREIERE  ESTARSREHAEEEREN,

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';

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');
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// 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,
18

const session = await cameraKit.createSession({ liveRenderTarget });

WY EMARR

EHENBECWETE , 55 AT LE Camera Kit Developer Portal F# B EEE ID, EXAEFIH | &K
MEBREARENEEMESIPHE —EEERELE—F.

JavaScript

const { lenses } = await cameraKit.lensRepository.loadLensGroups([
INSERT_LENS_GROUP_ID_HERE,
1;

session.applylLens(lenses[0]);

HEIHREATERENBEEFIES

£ captureStream FEEEEHRABTTH MediaStream, ERKETEERA T EBENEIBMR
WEABER. I, FETAREERIZRARSRENSHEERS  URARMATBERE
ANE4EEES. TARMAZSANSEHEERSY  RMREFTEEESZHRESTEREM
MediaStream , UEAHZEAIES,
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JavaScript

const snapStream = liveRenderTarget.captureStream();

cameraButton.addEventListener('click', () => {
const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);
cameraButton.innerText = isMuted ? 'Show Camera

: 'Hide Camera';

h))5
micButton.addEventListener('click', () => {
const isMuted = !micStageStream.isMuted;
micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? 'Unmute Mic' : 'Mute Mic';
h))5

joinButton.addEventListener('click', () => {
joinStage(session, snapStream);

1)

leaveButton.addEventListener('click', () => {
leaveStage();

1)
I

AEEZHEHAREANEZNERRIRILEM LocalStageStream

EERGERATEENTHBER , BEILBA setCamerakitSource WEREBREERERE

TR HEELMY MediaStream. REEMM MediaStream BRI EER , RARMERM AR IE

MR, BMTLLEBMI getCamera BB S EXAEH 5 B4 localCamera REBF At
EHME., AR, R TR EESEMER (FEB localCamera) MIERBRYMHEER

setCameraKitSource, setCameraKitSource EREEEEBM I createMediaStreamSource

At AR E A CameraKit FEERIR, #EEA CameraKit ERFRELK I ERTHENE

B, AR, REARREEATERRER , LEBFWY session.play() BEFERWEEM,

LB, EECEAZIMEEBEEHM MediaStream , BELBESERMEES, £HAKREW
MediaStream BB LocalStageStream , BIAERILE K, A% , LocalStageStream
HETERTAEARERZMH StageStrategy.

JavaScript

async function setCameraKitSource(session, mediaStream) {
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co

const source = createMediaStreamSource(mediaStream);
await session.setSource(source);
source.setTransform(Transform2D.MirrorX);
session.play();

nst joinStage = async (session, snapStream) => {
if (connected || joining) {

retuzrn;
}

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()[Q]);
cameraStageStream = new LocalStageStream(snapStream.getVideoTracks()[0]);
micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);

const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];
},
shouldPublishParticipant() {
return true;
.
shouldSubscribeToParticipant() {
return SubscribeType.AUDIO_VIDEO;
},
i

THNERABARELNEERRMNES .
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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');
}
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);

let streamsToDisplay = streams;

if (participant.islocal) {
// 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) => {
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console.log('Participant Left: ', participant);
teardownParticipant(participant);

1)

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

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

joining = false;
connected = false;

cameraButton.innerText = 'Hide Camera';
micButton.innerText = 'Mute Mic';
controls.classList.add('hidden');

i

init();

3 — 18 Webpack #H5ERE

B3 webpack.config.js XHBUTEXG, E LANBERBELE —& , LUEEFTLUER import
PR REABEHEL

JavaScript

const path = require('path');
module.exports = {
entry: ['./stage.js'],
output: {
filename: 'bundle.js',
path: path.resolve(__dirname, 'dist'),
},
Iy
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&% , B Webpack R EZ T npm run build R#E B H JavaScripte A% , &
ATBAfE Web fAlARES 124t HTML # JavaScript, 20 , AT LAER Python B9 HTTP Rl BR 25 3237 BF
localhost:8000 REFHZER :

# Run this from the command line and the directory containing index.html
python3 -m http.server -d ./

Android

BEES Snap WEEHEH SDK B IVS Android E#E SDK , B4 AL KRBT BEH SDK, #HK1L
THREATERER. EREE  AREEIHEHA TFERENGHRERE BITERBARR,

EREBEFHMEMN SDK , FUTABRHBREHED build.gradle BRP, #&
$cameraKitVersion Bt AESEEH SDK WHEFTRA,

Java

implementation "com.snap.camerakit:camerakit:$cameraKitVersion"

IR EIS cameraKitSession, BEMEMIER Android Y CameraX API 124 7 —1&
FENSEEN K FLEFTHERFEMVEEENTHLA CameraX HBXHEHR, B LIEH
CameraXImageProcessorSource ¥#¥E%&r ImageProcessor B9 Source , BMEC BB EEE

BRI

Java

protected void onCreate(@Nullable Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);

// 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 /*1lifecycleOwner*/
);

imageProcessorSource.startPreview(true /*cameraFacingFront*/);

cameraKitSession = Sessions.newBuilder(this)
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.imageProcessorSource(imageProcessorSource)
.attachTo(findViewById(R.id.camerakit_stub))

.build();
}
HEERIRE

#&R A LATE Camera Kit Developer Portal BRI PR EL TR EE

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);
)
K7

EEER K BRCREENEREEAEBITEEBRRENER Surface, £/ DeviceDiscovery ¥
W CustomImageSource R[EE SurfaceSource, A% , BAILUE Camerakit T/EREERM &
HE#@ESH SurfaceSource REMNER Surface,

Java

val publishStreams = ArraylList<LocalStageStream>()

val deviceDiscovery = DeviceDiscovery(applicationContext)
val customSource =
deviceDiscovery.createImageInputSource(BroadcastConfiguration.Vec2(720f, 1280f))

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)
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@Override
fun stageStreamsToPublishForParticipant(stage: Stage, participantInfo:
ParticipantInfo): List<LocalStageStream> = publishStreams

RS-}

ERENR—EEZHRERE  TRIKERAEEERER. WTEMR, BRER3S
1. RENFBRIEUBEIESHIG,

2. £/ Google ML Kit #E 2 ZIK BT =M E FEMH,

3. MEEANPEESRATERE K.
4. BEEER BRI B RFLETESE.

Raw Image ML Kit

R
N Captured Googl_e ! + ' J_"*.Bitmap_p —Video Ingest—p

Device Camera Segmentation Custom IVS Broadcast SDK
Mask Background (Custom Image Source)

Web

RERRIEECRELEA Web E#E SDK BAMETBET .

BRUBIIRGERINRERNER  FEAESR MediaPipe G D EFNEHDEIEE, ER—E
WRBERE AR IRPNBPLEEECRARIBTRT. AR, EUTUAEARENBERRER
BRSERNER , AERSEHHRTHNIREEERIANRNEINETZK,

HERAEREME VS HIRFER Web E# SDK , BFEE :

-

. &%t MediaPipe # Webpack. (ZIHIEIHIEA Webpack #EAITETE | BETLBITIRIZEMIT
SIE,

E3 index.html,

WRERBTER,

MIBIESHES.,

B3 app.jso

. BAHITERER.

. 23] ImageSegmenter BV 1TEEE.

N o oA N
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Amazon IVS B SRR R & H
8. KR HREZEINER,

9. BV B R EHEE,

1022 3 Webpack fB&EHE

1148%E B 2 # JavaScript R,

Z ¥ MediaPipe F Webpack

EEMR , BALYE emediapipe/tasks-vision Hl webpack npm E#, LAT 61 H Webpack
¥E& JavaScript 3BT E ; MREE , S UFERATRNITEIE,

JavaScript

npm i e@mediapipe/tasks-vision webpack webpack-cli
EHRVEHBCHW package. json #% webpack IEEBBEIECH
JavaScript

"scripts": {
"test": "echo \"Error: no test specified\" && exit 1",
"build": "webpack"
I,

3] index.html

<

TR, B HTML BRI HE Web E1E SDK EABIESEBEER., ETHERBS |, Fi5.
& SDK MxA<H\ft, <SDK version>,

ik

ISR E

JavaScript

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

<body>

</body>
</html>

MERETER

BETXR, # body EBHPFE—EXHF RIMBEES TR, KA AESESHNEESHRER LA
¥ MediaPipe B2 &N @A. F—EEMARSANEREERNATHEE, F-@EHTER
HAREFEEFETRNETR. HREFRITREBNE _EEFEANKERUREES NEREK
RETHRE  MRHEBEAER.

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>

MEESHER

FBIERIREERGFAMERN JavaScript ER , ZERECEWNTESERIUBERAZEESHNER
i -

<script src="./dist/bundle.js"></script>
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3 app.js

ETREN —{E JavaScript R , BEE HTML EEHRERIMNERNE S TENTEYH, EA
ImageSegmenter f FilesetResolver ##., ImageSegmenter #HiHA A REIT 2 BEHK,

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";

BETREL—EEA init() WERE , EAENEZHEEE MediaStream , W EBRXEBEFHE
RIS EFUFAE RS, BMAMBMRES LA ESEHEZERERER,

IR MAZAKR  RMEEE—EHRA segmentationStream WEE, ERMRER TR
EHER, E':F'@Ai'aﬂ[lﬁﬁi%%‘?ﬁﬁﬁnT,-w{%J:E’Jﬁﬁ%%ﬁ . TR , WBTERKARENAZME
£HM LocalStageStream #ITEEE

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;
micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? "Unmute Mic" : "Mute Mic";
1);

localCamera = await getCamera(videoDeviceslList.value);
const segmentationStream = canvasElement.captureStream();
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joinButton.addEventListener("click", () => {
joinStage(segmentationStream);

1)

leaveButton.addEventListener("click", () => {
leaveStage();
1);
i

BABTERS

£ init MBUKIPIIBRBREILZ A initBackgroundCanvas FIBKE , B SRR HER
MBEFTFGAUKEEZFINER L, RMEET ESBRPERNEHEY., SEEAEBESHEEER

) MediaStream EMGE Y. BER K KA YVHSEEGERGOEIR. 3/, KE—EEA
renderVideoToCanvas WEIREE , EXHFERTHMBEFWUA, RASERESBIPERLE
8

JavaScript

initBackgroundCanvas();

video.srcObject = localCamera;
video.addEventListener("loadeddata", renderVideoToCanvas);

ZRMERREABERFAZBMN initBackgroundCanvas ¥, WEFEREEEGELRTE
5, BEEIIRBHNENBEBRERMTET , ERAALSSHEGSEFHERNERTENIR
ESERER

JavaScript

const initBackgroundCanvas = () => {
let img = new Image();
img.src = "beach.jpg";

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);
Iy
};
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337 ImageSegmenter By #1T {E &

ETREI InageSegmenter BWETER A6 ZFTERSIIFA/ALERREAES, B
ImageSegmenter NEITERE , KA E RS EEL,

JavaScript

const createImageSegmenter = async () => {
const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/
@mediapipe/tasks-vision@@.1@.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: "VIDEOQO",
outputCategoryMask: true,

1)
};

e EREEIES

BETR, BUBEFMREZFIS—EENAEZNEE. AMASESEHHREEFEIER ,

fEfEF Canvas 2D API ftHIZERBI R R, BTIHIRER K RAtEEEFERE F%A%[Jx'fﬁﬂ’ﬂ
ImageSegmenter #{T1EEE , £/ segmentforVideo FA D EIEH EEPHNAENES, B
segmentforVideo FERER , E2UARMHYBFTEEEE replaceBackground RETERE
#,

JavaScript

const renderVideoToCanvas = async () => {

if (video.currentTime === lastWebcamTime) {
window.requestAnimationFrame(renderVideoToCanvas);
return;

}

lastWebcamTime = video.currentTime;
canvasCtx.drawImage(video, @, 0, video.videoWidth, video.videoHeight);

if (imageSegmenter === undefined) {
retuzrn;
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let startTimeMs = performance.now();

imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);

i

BUESBHRES
#3I replaceBackground K& , BB E =¥ EREBHNIREHUBRER. AHNEEE

EREMNEINMESHATEF , REBITE Eg,ﬁmgﬂﬁﬁﬁﬁmu #im. A&, EREHT
ImageSegmenter RMEMWIESE K HPELHMEGEBREII R, EREFTESR , cEEEMEHED
EERAEESHERNEGERERIBENTRGRERT, TR, CERISELALNERERER
EHRATSWERIER 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);

j += 4;
// Only copy pixels on to the background image if the mask indicates they are in the
foreground
if (maskVal < 255) {
backgroundDatal[j] = imageDatalj];
backgroundDatal[j + 1] imageDatal[j + 1];
backgroundDatal[j + 2] imageDatalj + 2];
backgroundDatal[j + 3] imageDatal[j + 3];

// 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);
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}

rR2E  EENTE app.js EREET LAMBERE :

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,
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;

let imageSegmenter;

let lastWebcamTime = -1;

const init = async () => {
await initializeDeviceSelect();

ConnectionState,

BERER
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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);

};
const joinStage = async (segmentationStream) => {
if (connected || joining) {
retuzrn;
}

joining = true;
const token = document.getElementById("token").value;

if (!token) {
window.alert("Please enter a participant token");
joining = false;
return;
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// Retrieve the User Media currently set on the page
localMic = await getMic(audioDeviceslList.value);

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

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

const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];
I
shouldPublishParticipant() {
return true;
},
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);
let streamsToDisplay = streams;

if (participant.islocal) {
// Ensure to exclude local audio streams, otherwise echo will occur

de =
B =
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streamsToDisplay = streams.filter((stream) => stream.streamType ===
StreamType.VIDEO);
}

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);
}
I

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;

const mask = result.categoryMask.getAsFloat32Array();

let j = 0;

for (let i = @; i < mask.length; ++i) {
const maskVal = Math.round(mask[i] * 255.0);
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j += 4;

if (maskVal < 255) {
backgroundDatal[j] = imageDatalj];
backgroundDatal[j + 1] imageDatal[j + 1];
backgroundDatal[j + 2] imageDatalj + 2];
backgroundDatal[j + 3] imageDatal[j + 3];

}

const uint8Array = new Uint8ClampedArray(backgroundData.buffer);

const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, @, 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",
},
runningMode: "VIDEOQO",
outputCategoryMask: true,
18
};

const renderVideoToCanvas = async () => {
if (video.currentTime === lastWebcamTime) {
window.requestAnimationFrame(renderVideoToCanvas);
return;
}
lastWebcamTime = video.currentTime;
canvasCtx.drawImage(video, @, 0, video.videoWidth, video.videoHeight);

if (imageSegmenter === undefined) {
retuzrn;

let startTimeMs = performance.now();
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imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);

};

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();

8 37 — 18 Webpack #8E#E
#6 LA REFA 18 B B © M Webpack #AREERME app.js , BEAFUEER -

JavaScript

const path = require("path");
module.exports = {
entry: ["./app.js"1,
output: {
filename: "bundle.js",
path: path.resolve(__dirname, "dist"),
},
Iy

HMEBTCH JavaScript EFR

npm run build

*32E index.html W B B —EFEN HTTP RRES , AREITH localhost:8000 EFER :

python3 -m http.server -d ./

BERER
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Android

BEERABRERTNES , B LUMER Google ML Kit KBS E APl, B2 3 AP EZESES G
ERBA , WAEEESEATXENEEAGZRUEGEESY , BEABRRENRFEREREF. A
%, ERERBEEEIERE SIS FBENEENGRER., EABESIFELT, BE2KR
EREETNFECEERESIBAL, EFREEL—(AFNEGEECHEY K HbGSusSGERESY
hERENHEE.

EFEEBSESEHE VS BIEFER Android E1E SDK |, 8FEE -

—

. B# CameraX X E M Google ML Kit,
IR EH,

= RS HIE-2- 3 V18

EERBIMER,

KEF M BEES Google ML Kit,
BEEHERISERIBIIER

R BIRAE BRI AR,

N o o K~ Db

%% CameraX X EM Google ML Kit

ERABESBUBPIRESMG |, 55EH Android B CameraX BN E., BEL % CameraX BXEM
Google ML Kit , AL T ARG REAM build.gradle ERHP, ARHFRAL CameraX
Google ML Kit XX E % BI&E#: ${camerax_version} B ${google_ml_kit_version}.

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}"

EATYENE :

Java

import androidx.camera.core.CameraSelector

import androidx.camera.core.ImageAnalysis

import androidx.camera.core.ImageProxy

import androidx.camera.lifecycle.ProcessCameraProvider
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import com.google.mlkit.vision.segmentation.selfie.SelfieSegmenterOptions

RS E
#ta{t ImageAnalysis WWEITTIEBEF ExecutorService ME{TER :

Java

private lateinit var binding: ActivityMainBinding
private lateinit var cameraExecutor: ExecutorService
private var analysisUseCase: ImageAnalysis? = null

£ STREAM_MODE A#1#a{t — @5 ZI5 N 1TEE -

Java

private val options =
SelfieSegmenterOptions.Builder()
.setDetectorMode(SelfieSegmenterOptions.STREAM_MODE)
.build()

private val segmenter = Segmentation.getClient(options)

B BRIRBRR

1E5EEM onCreate H3EH |, B3 DeviceDiscovery ¥4 M ITEE , WE L —EBFTHEKR.
BEIGRFRMEHN Surface BRI REBMEEI T2 LNBREG. AR, LEEABR]
E 8RR ImageLocalStageStream WWEI{T{EB, 2% , ImageLocalStageStream K
TR (EREHPEAR filterStream) MERFEHEAR., WFNAREEANERHA , F2H VS
Android E#% SDK 6/, &% , tEEBV —BARNEBREEBINRE,

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)

var customSource = deviceDiscovery.createImageInputSource( BroadcastConfiguration.Vec2(
720F, 1280F

))

var surface: Surface = customSource.inputSurface

var filterStream = ImagelLocalStageStream(customSource)

cameraExecutor = Executors.newSingleThreadExecutor()
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ETR , B —ERERNEBCESE, WEREEER CameraX B BRI R EUR PRI
Bk, BEEBNE A cameraProviderFuture B ProcessCameraProvider #{T{E ., YR

TESESKMEMENARER, RE , CEERTNEEGEALEEE, HESFEREHERIEAD
=, BEUUFEREAEA

?%% T EERERNHI8E cameraProviderFuture, ERFMEESSTASENSEIBIEHEN
*EEEF%QE.%&HA y JH:%%*EEK%EXEIJE%O

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))

FEERERXF , B InageAnalysis.Builder FRENBREBERFINESEEREIK. KEEBXK
BEEZE A STRATEGY_KEEP_ONLY_LATEST. EEAURBR —REXN—AEE %J_ﬁﬁﬂo #
BEEBNEFSHSEERAZEE K UWESTURENEGE  IRNBRSHEGITESERGE 6.

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())

B IEEEL Google ML Kit

BETR , B InputImage W HERR D EIFNHTERETREE, W& InageAnalysis #IT{E
EBRRMH ImageProxy FEI InputImage. RE# InputImage REE D EE K BERE—EF
EERE EMNES  ETGIERIRIESN Y. EAESEREESEY , THERY—#
¥y  HPhasxB@ANBIT S SRENEREER,
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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)

RESHEEIRERIBFIER

BETCEEHEIENES, ERNEENESEERURBIIEREBTNEREE  EREGKT
SEBIBEITESLAMEN -1, EE  BEFA TSN overlayForeground B :

Java

resultBitmap = overlayForeground(mask, maskWidth, maskHeight, inputBitmap,
backgroundPixels)

HREERENTES  YRECFHEEE , RMRERREIXEERBIMIEMEHENGEE
&, MREREEERTEETNEERTRLBEEERY , BSUETRLBTEIEENEREE ; &
A, BRRESHUEETEIEENGZHEEREEN R, HBEABEENREBEER K REEATHN
BXGEEIIRFTNMERYED., EEFNHEETLSRINERIT TR LNIR,

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

A BIR M BT BER
RE , BUSHNHEERS AR BIIEBRFRRMN Surface, EEREREBIENES.

Java

resultBitmap = overlayForeground(mask, inputBitmap, mutableBitmap, bgBitmap)
canvas = surface.lockCanvas(null);
canvas.drawBitmap(resultBitmap, 0f, 0f, null)

UTREREEZMEE, BERII[ULEBEEBETSLNTERE
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()

BERER
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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 : 1TEIE AR (BN SR

EAREREMARERERNEZEAXN Y , METFEEARMBEARGNERARFAEE, 2’%
THRARGHERETWE IVS IR RFESRERR  BRMANTH SOK RHTSERRIAMERE
URBAEEREMNERABT MR

LRl

IVS {TE)E#E SDK 24t —{@ StageAudioManager 3, EMEE IR RE — =% , ARE
HMELE LNERZAER, £ Android £ , iEERATLAEH| AudioManager , BEZAER, FAR
B, ARER, FRABRMNBALE, £i0S L, va4IEAER AVAudioSession , AR EEBEA

voiceProcessingo

EEEE : & IVS BNEFERE SDK B , 388 AVAudioSession 2 AudioManager Bi#E &,
RAEAREEHTAEL , IRNERNEEERN, BHREA

fE# % —1E DeviceDiscovery = Stage ¥IfF 28l , HEEFRE StageAudioManager Al
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Android (Kotlin)

StageAudioManager.getInstance(context).setPreset(StageAudioManager.UseCasePreset.VIDEQO_CHAT)
The default value

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

ZZD%E*M&“[K DeviceDiscovery & Stage #{T1EE 2 & , K StageAudioManager EE{E{AER
, I B8EH VideoChat FEF{E.

HAEA AR

BNEG RS SDK R =EARE , SARRHHERARJEBSITE , MTAE. SERRERRELE
EASER , S ERRERD R,

AR
ERERE , EATHEKERH B RE R ITAIRHERGT.

5! Android iOS

[ & HBR E A E A

TEE BREEE BREEE

F EIRE ZEXRKRE, USB FE A8 VE%?%*FE%IJO USB MESFZER
HEEMER, AIREEE A
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Rl Android iOS

[E B R B by A i AV BE ST B A e
BEIEE T/E , a0 AirPods,

= AE H 1F e 25 B # FEBE IE & T1E, SZHEEXERKRS ., BREMIEEE
EER
ZSAmE PR, BRERGREHESFE K mIE PR, EERGREHESHFE , Mk
BReE, BHUEE,
ZEPRETRY
HHERERALITRAHEMRASEENTEMRE , YFEARRFTECS,. TEAERE BX&mE
ATANELES,
Al Android iOS
5] & SEBR 2=A 2=A
SE8 HEXE HEEE
EmREEE TEA, LERETEAZRTMK TERA. LERETEAZH MK
o &fio
= AE H 1E e 25 B # FEBE IE & T1E, F ey i 22 B # FERE IEH T1E,
ZSAmE S HURRBERIEXEE S &, FERER XS
B, BT, BW, 3FE%,
Studio

BHHERERSTEmENTRMRG  BRtERGETRAEL, CEERRNBRER RIEHEFH
BrIheE, ERMN —EEARFIMEMEA USB ERENEREH. SDK BREZEMENTA , BEHK
FELEBNYED B IEES,
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BB RRERAE IR

5l Android iOS

[ & 35 BR 2=A 2FH

sEg REHERTHERSE, ERE HRISE
FERERNBEETE.

HFRERE A2 2 L AR FE =% AT A EAERREEEZAT A,

HAAEH % 5 AR AERE IEH T1E, Ef % 5 B AR AERE IE B T1E,

HAmE B, ERERMEREIZTLIES &S, EHRAMERETLIES

—RlE M BE R

EERETERE  STAmETRE
BERARMATES SCORAMT
f%o

— R R,

HEEETE#ME  BEBEENT
A, ERRETEAEARATE
5F SCO XM T,

EE P& 58 FH 3= 451

BRTFERREZSL , i0S # Android BB R R EHE SDK AR EEBR LA ZTAE

« 7£ Android £ , 3% AudioSource, Usage Hl ContentType,
- £i0S £, A

AVAudioSession.Category, AVAudioSession.CategoryOptions, AVAudioSession.Mode , AR T
B 2 B RUA voice processing KT EE,

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

HEPEE AR 175


https://developer.android.com/reference/android/media/MediaRecorder.AudioSource
https://developer.android.com/reference/android/media/AudioAttributes#USAGE_ALARM
https://developer.android.com/reference/android/media/AudioAttributes#CONTENT_TYPE_MOVIE
https://developer.apple.com/documentation/avfaudio/avaudiosession/category
https://developer.apple.com/documentation/avfaudio/avaudiosession/categoryoptions
https://developer.apple.com/documentation/avfaudio/avaudiosession/mode
https://developer.apple.com/documentation/avfaudio/avaudioionode/3152101-voiceprocessingenabled?language=objc

Amazon IVS BN EER

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

£ Android R L AETF A

ERBRTIEEE  SDK 288 EE A Android £ VIDEO_CHAT &%

- IR S A VOICE_COMMUNICATION fif A R{E,
c EFERRACEETES
« RSB EETFERHERR,

€2 Android /3 Rt RAR 2047 £ F B 5T B sx R FARI BRI

B Hfth SDK &

FR i0S M Android %%1@%%&‘%&@&%—@1@1%%*%5% , AR ENEREXERAZES
ERHEFENN SDK , AIBESEIER, ELEIELEFRE , A EERNBARKIEN
HRWTAR,

HESARNE

5/ IVS SDK My S A RERIEH HAib SDK it , FM{E SDK B E B EY

HEHM SDK BE& 176
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Agora
i0S

£ i0S L |, &5F Agora SDK &% AVAudioSession 8 , #SRHIE©# IVS BNEFEFEE SDK £H
RFEREA,

myRtcEngine.SetParameters("{\"che.audio.keep.audiosession\":truel}");

Android

R RtcEngine EFEAY setEnableSpeakerphone , SWHAEA IVS BB 7 E#%E SDK
MBI enableLocalAudio(false), & IVS SDK R EERMEF , B LAB R
enablelLocalAudio(true),
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B IVS BIEF &R E A Amazon EventBridge

&R LA R Amazon EventBridge EE#2 &9 Amazon Interactive Video Service (IVS) &3

Amazon IVS BRI EFAR BN B FEHFIXZE Amazon EventBridge, RIYWFIEEHEHR2E R,
ERNAZBRENEEENH , ERTUETERE :

- EHHRT - IHESREEENES (Bl , BHHNSBEEE) , B Amazon IVS AJEETFESHEENE
# &A= EventBridge, Amazon IVS S ERETERABUNERNEH.
s INNEHBERENEEEERRE SRS 4E/ N ENES,

- BRIEFXANES  ShARERF  BIRNREERBAREEEM. flWm , BRasEHnm
HECHBEIRBANBEE,

®

HAEHRIGEXR, BEHLF , ENREREMENBEANESHIEFREENEKBRERN |, AIEX
BREE LA REM,

BRI A LA N M4 2 3 EventBridge R Al

SHEE e AR .

IVS &R ERE B /Y3t 5K B WHEENMERARR. S, FE
FHERY , HARERRE|W/IE
FEETHEAERE,

VS &BRRERE B /Y i BB W = B Mt BT RKED

IVS &R ERE B RY 345 R W E BT

IVS & RiRERE BRMEFMER BWEHEENHFEHEEEERHENNE
#Ro

IVS & RRESE TR E BERVERIIERE. EAREFE

BERCHHIALE |, SR EAF, It
i, EREEEHIFTBME , EHE
BE R B aES S AR

IVS ERREEE TERRER ERIERRETER.
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SHEE e AR

IVS & RRERE THEEERRR EREBEENAL  RARRER
EEAEARNEREMEARIER,

IVS P& EREE#T SHECDRD SHERKRBHERER,

IVS P& ERSE#T BRERRD BHREEFLBENEMRE,

A Amazon IVS 3 Amazon EventBridge # Al

BT LU ST &% Amazon IVS B HPSEH M AR A, B Amazon EventBridge £ A& 5/
#Y1E Amazon EventBridge FE R AN SR, BEBREEK , 55:#1F Interactive Video Service (IVS).

g6l ERRERE

B R  MHEEMERARNE  DEEALES. Sl ERSREXRR , RARAHRER
HIEEETHMER,

"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:437",
"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"

BREE : mHE AR E R |, IEEALEH.

£ Amazon IVS #3Z Amazon EventBridge # Bl 179


https://docs.aws.amazon.com/eventbridge/latest/userguide/eb-get-started.html
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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 Start",
"stage_arn": "<stage-arn>",
"id": "<destination-id>",

}

BRER  MHEEATRE | BIEEELESH,

"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": "Destination End",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",

}

BN EFNER  BEEZENMTE B ETEREMERE | EEIALEHSF,

"version": "Q",

o ARRERE
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"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": "Destination Reconnecting",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",

}

THEEEME : SETERERELR , IEALEN. EEREFEERNIALE  SHELE
o LLBF , SREECKNFTEMEER , EEEWEERY B S RRA,

"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 Start",
"stage_arn": "<stage-arn>"

THEMBEER - SR TERRTREMBRAMEERE , NEEALEN.

"version": "Q",

"id": "01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",

il . ERMREERE 181
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"account": "aws_account_id",
"time": "2017-06-12T10:23:437",
"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>"

}

THEREERAHN : MRERELEA,. MRPRAESEEIEMAHARNBERERSKEBDNBILIK
B, SEELES.

"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-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Session Failure",
"stage_arn": "<stage-arn>",
"reason": "eg. no participants in the stage"

}

gi5l : PEEREEAT

[RENSHIREHEE (BSM408) NEBASHNTEER, PEENSERRSEHNSRE
ID, BAEHAYPE B THEREER ID ARBERE IDo

BRECEN EDRERABRTERERE , LSS
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"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-1234567890",
"event_name": "Participant Published",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f"

}

BHEERRD  ESHEBEEFLBTERRE , SEXLSEH

"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-1234567890",
"event_name": "Participant Unpublished",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3e4f"

gBh : EERER
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Al R 25w & A (BIBF ER3R)

ARFIHERER VS ARFBRESHEZLASRENZTANRT , REBILESRABEE IVS ]
B (HIMERESER) X S3 TR, ARFKEKNSEBELSEEF T IVS 257 Hin R0
Mo

EARARRREXNEBUFRECSRUFSHE  IURCAERSSHTRNEREL S THER
i, EEAS—EREIARE,

TERAMRRRSKAERETR

@ ~HLS—»
@G Viewer 1

Bob's VS Alice's Ivs
Device Broadcast SDK Device Broadcast SDK

LWeb RTC——~——Web RTC—T
Y
0 -

B9

Viewer 2

o Alice's
iﬁi IVS Channel
B
B
}"’q RTMPS
Composited stream
Alice's Stage of Alice & Bab

Los—JIEE

Composnedﬂ Viewer N
stream

Server-Side S3 Bucket
Composition

B3
RAFHKARML , AREHRARSEUTES -

- BORFRER  EBARFEEK , EENSHEARAARRNERERENAFHEEESER T
ARSEAS . ARIJHEERERAFRREESAR CPU MERERRERRRLEESHE IVS
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MER, ERTERAULUBERE K MEXEEFTEERERZEREEE K EUNARXESHRSHNER
IBHBRERER,

- —HHRE  ARFHESKIREFHEFNRRERNME, BIENULTER, EVHRAMEHR
BE—3mBERER  ERAENKENUREAM,

B BBKEREFETEARSEL  EESREENSE. AMERTEREETRIMNRHTR
B, MMRESth A LAERY /A BR R A ERE R HR.

- HEMR  HRARFERESK  RLELBAHETLREBRNEATKRARER VS,

EEREEEED IVS & , BUUBTAFREN ; EF20 (VS REERRFEAEER) FHE
VS B ERAAZ M ERF A,

VS API

RIRERIm S RAER T 5IE8 APl TE :

« EncoderConfiguration 1 RFFE BT EERMNELF RN (FE. BE. NaERRMNEMBRSH).

& T LAE )] Y StartComposition % 2hBE E# # A EncoderConfigurations
 Composition i HEBHIRAEK , X HZE VS 7B,
- StorageConfiguration EiEHFC S K S3 EFATE.

EEFEHAARSFEERK , BLEERE T —E EncoderConfiguration M 1EFEAY StartComposition i 2 B i
$#, ELLEIBI$ | SquareVideo EncoderConfiguration AAMES X :

IVS API 185
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=] ARN: X
Name: SquareVideo
Width: 720

0 Height: 720

EncoderConfiguration

|
|

s3 ) \r- -
Bucket Composition A

RTMPS
Composited
Alice's stream of
IVS Channel Alice and Bab

Viewer 1

Viewer 2

Viewer N Vi

@®po

RTMPS
Composited
stream of Charlie's
Charlie and Dana IVS Channel

ewer 1 Viewer 2 Viewer N

MEZRER , 5528 IVS Real-Time Streaming AP| Reference,

ARN: Y
Name: LandscapeVideo
Width: 720

Height: 576

EncoderConfiguration

/

Composition C
G F Composited

stream of
Emma and Felix

Emma's
IVS Channel

Viewer 1

Viewer 2

Viewer N

RIBHERR , ARF[HESRDESEARRREALRE , $EFA2REHINERFAPOEED

\

n Y e

000 13 N N e o I3

REEERHEFRERUABRARNZEE, FEAEINEIEEN L K HO2HEESEHATHE

BRDHIEEDET

IRERE

186


https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/index.html
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Title

€ > @ # (htp://screen-share )

rejrelrsjreirsire

AR BERTEEARBRER LAXENRAENES 1080p, MRBAEBEINBASRH
1080p , I H EGEFRMTABHE,

AFT
TORIRAF

EEFARARINREN  EXREFISEAPRMENES  YFEMA IVS SHEMN/Z® S3 RFTHR
EAERENH, TH , BMERT —EUTEN TERRE , XTERZEMEA EventBridge EHMEBEIS
B, ZRENEE2HEERMHEEEEED IVS HE, BT URKRBECNEAREEREBNFLL
B, wm2RESHIPNE —EEH , EPRERR T UAEARRSFRE NS E S EEERE S3 #F
BrEE.

1. B3 —1@ IVS 3818, BZREBREH Amazon IVS {KHEE S 7 I8
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https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/getting-started.html

Amazon IVS BNEF R A &S
2. ABEEMEREIN IVS EENSHEENR,
3. #3 — 1@ EncoderConfiguration,

4. MANBMEES. FEZSE Web MR, Android MR iOS FRENEFEREFRERE SDK i8Ry "M EEET
%J Eﬁko )

5. BRINZEIZEE B MM EventBridge B4F8F , 55 M StartComposition,
6. EREVE K AREHEBRPEFESHE.

APP App

|—C reate IVS channel -]

|
|
|
'.—Create IVS stage -
|
| |
— Create participant tokens -.-:
|
|
|

y

|
|
——Create encoder configuration

Y

Join IVS stage as a l
M publisher participant™ |
l—q—EventBrldge event (IVS Stage Update - Participant Pubhshed)—|

.

A

Y

.—Start Composition

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
} r-.—EventBrldge event (/VS Stream State Change - Stream Start)——
|

|

— IVS channel playback

A j

EE CEZEAINBNESHEEFAB O VR , ARSHTEDEER, W, SRERILEIERE
STOPPED ki€, &R EERIF STOPPED fRRELE 1 818 B B IBR.

CLI F2H8

5/ AWS CLI 2ERRIE K FERLEMSBE ETHIERTE CLI, MBEFHMAEA , F28 (AWS @i
FIREFEREER) -

BEHBIAUAER CLI REUNERER, SRHHEMN ivs-realtime BZERE T,
#3 EncoderConfiguration &R

EncoderConfiguration 2 —E¥1# , AFEZBETEXNEF BN (BE. BE. UnERNHEMBRS
%), ZALERRFUE RS EEMF A EncoderConfiguration , 11T — B B AR

T3S &E I EncoderConfiguration EiR , I ERREFIHRASHKSE , HIMBAMLTER, &
BERNENE
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https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_EncoderConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/web-publish-subscribe.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/android-publish-subscribe.html
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aws ivs-realtime create-encoder-configuration --name "MyEncoderConfig" --video
"bitrate=2500000,height=720,width=1280, framerate=30"

EIFEA :

"encoderConfiguration": {
"arn": "arn:aws:ivs:us-east-1:927810967299:encoder-configuration/9W590BY2M8s4",

"name": "MyEncoderConfig",
"tagS": {}’
"video": {

"bitrate": 2500000,
"framerate": 30,
"height": 720,
"width": 1280

BB & A
/A LRk @ fE IR M EncoderConfiguration ARN Z X 8 EKER :

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"}}]"

BB REREYRFEER STARTING fREE, RESHRREKRBTEN , MERSEIRA ACTIVE,
(AT LUEIB LY ListCompositions 2 GetComposition i 23R & & AR A&,

REGHER ACTIVE ARE |, IVS BEENESRERMATNE IVS HELHR | £
ListCompositions :

aws ivs-realtime list-compositions

EIFEA :

"compositions": [

CLI &R* 189
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{
"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/8faHz1SQpoik",
"startTime": "2023-09-21T15:38:37+00:00",
"state": "ACTIVE",
"tags": {}
}

AR AUARRGESREIDRAEEL | THASRRREATRE. NEHAET  H2H
Web H&. Android Al iOS AREDFS & 7 BEHE SDK JSRIM "RAERETE ., HE, LUARSESRE
B REKEA R,

RAERFHLA

FEERAEEHERAARAEE  FRERATSRRE,

#13I EncoderConfiguration & &

T A S &E I EncoderConfiguration EJR , AR EfREFIHES XS E (RAMLTIER, HLRBFEN
E)o

aws ivs-realtime create-encoder-configuration --name "test-ssc-with-screen-share" --
video={bitrate=2000000, framerate=30,height=720,width=1280}

BV EA screen-share BEMNELSSHEEER., ANREMA screen-share 84 featured 1
EBHEE R MAEERT —EZS#E , ¥4 screen-share BMERES true :

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes screen-share=true

EIFEA :
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"participantToken": {
"attributes": {
"screen-share": "true"
.
"expirationTime": "2023-08-04T05:26:11+00:00",
"participantId": "E813MFk1PWLF",
"token":
"eyJhbGciOiJLTVMiLCJ0eXAiOiJKV1QifQ.eyJlleHALiOjE20TEXMjY3NZzEsImlhdCIGMTY5MTA4MZzU3MSwianRpIjoiRT

}

BB & X
EEEREFLRARRBER , RAEANRTHT

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}"

EIFEA :

"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"
.

"name"

iy
"id" : "SGmgBXTULuXv",

"state" : "STARTING"
1,
"layout" : {

"grid" : {

AAERRA 5
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"featuredParticipantAttribute" : "screen-share"

}
1,
"stageArn" : "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQpoik",
"startTime" : "2023-09-27T21:32:38Z",
"state" : "STARTING",
"tags" : { }

EELSHEE ESIIMFKIPWLF INAEAK  XSHENRASERERREET K HABLAZmEL
SHERET HEE

RS EHLA 192
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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

FLEEHK

EERTMEGEEELEHK , U StopComposition i 2 :

RRAEEHA 193
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aws ivs-realtime stop-composition --arn arn:aws:ivs:us-east-1:927810967299:composition/
B19tQcXRgtoz

B ERIAR
SHTHEE, TREMHREWR, SROESABARNT :

1. EfE A& ML StartComposition IH 2K , @BV A RER
2. —B IVS NI B &R , iEEE TIVS ERRERE (TIEREERRE)) . EventBridge Et. MFEHE
BEHNFMENR , FSEEL VS BNEFRFHMEA EventBridge.
3. AESHERERTPMRE , TTReER4ELUTER !
- ERAEEFEIEEK : R StopComposition i E |, IVS SRRAKREFEEMAR , WEEX "TEHH
R, B, REBERX TTHERBRER) B4,
- ARBTESERN MRRESREIHRME IVS 4 , IAKEE 0O WERBEBHTX , AE
% EventBridge =4,

- BERIMRER c B EAMETAKRE (a0, VS SBEESIMER) , B AVt EE#A RECONNECTING
REE  WEE TENMERER) 54, IREZER , IVS 24 ENERAE FAILED AREE |
WEE "TENAE, B4, MBRERFELE—EENHERAERTIE | IVS 2RFERH

AREE,
4. AEEMER STOPPED 5 FAILED & , EE AP ERBBEE., (ZEEEER
ListCompositions = GetComposition #iE, )
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}

No more active destinations Composition
( EventBridge: Destination End ™ State: Failed

Unable to start

Composition
/StartComposition ~ Svate: Starting
5 minutes
/StopComposition EventBridge:
EvenBridge: SessionFailure
Destination End Composition
IVS server starts the Composition " ™ State: Stopping

EventBridge: Session Start

EventBridge: ©

Session End
\j No publisher data
Destination succeeds - received for more - 5 minutes
EveniBridge: gg:ﬁfé:ﬁg ——~than 60 seconds — sg?ggimz d ——Clean Compaosition
Destination Start ' EventBridge: ’ pp resource
l Y Session End
Destination failure . ]
EventBridge: Destination Reconnecting Note: Composition-refated EventBridge
Destination transitions to Reconnecting state -- events have ”Je IVS Composition
if reconnect succeeds, keep Composition active; State Change" event type. This figure
otherwise, EventBridge: Destination Failure shows only the "Event” field.
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BenH (B[] iS3=S /)Ib)

AXRAMAE AR RS R P EAESHERNEE, BB TREEL VS RN HLS HRE |

FERMER IVS ARFMEAMARRETEENEHE—(ARE , AREELENZ TR S3 /LT

8

BRI

EEEREAHEN L AEREAPRITENRER , Uk S3RFFREAZEBENL., TEH , &M
R T —E A EventBridge EH#SMEMKFCHE S3 FRBMN AR IIERE. SETRRECHER

EXBERMBNELSK,

1. ABERMERYL VS BENSHEEER,
2. Bl —1{@ EncoderConfiguration ( R RIMA S HHFHIRFEREHER )

3. BlE—1@ S3 = #1E M —1{@ StorageConfiguration ( GFERICHEARABNALE ) o
4. hn A3 3% IR ER
5

. BRKE "SEECRM, EventBridge B8 |, FEStartCompositionA S3
DestinationConfiguration #1#F{E 4 B Y ith I/ L

EWER  BEXERE HLS FREWREE S3 MEEH.

6.

App
(Real-time

Streamer)

App
Backend
I

I _Create IVS stage
1

\J

|_Create participant tokens.
|

|
|
|
|
} I_Create EncoderConfiguration
|

\

I—Create StorageConfiguration

Yy vy

;Jom IVS stage as a publisher participant
1

e EventBridge event (VS Stage Update - Participant Published)—

I_StartComposition

\J

EventBridge event (/VS Composition State Change - Session Start)—

|
I
le— FEventBridge event (/VS Composition State Change - Destination Start)—|

!

Start Writing Recording Assets—:

DRRM
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https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateEncoderConfiguration.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/creating-bucket.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateStorageConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_StartComposition.html
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AE  ERBRINBHNESEERE 60 WE , SREHTEHEEN, i, SRSKRIETERS
STOPPED ki, &R EEREF STOPPED MRRELpniER B EIMBR, MEFFMENR , FF2H ARSI E
ER1 R ER LB,

EEHRE P . StartComposition £ S3 fE1ZETE B/

AT 35| #8 /R StartCompositionim BRV BRI 1Y | I57F S3EABRNE— BN, REGNEE
A ACTIVE MR , FRFBNPEERHMEMMBE A storageConfiguration YWIHEER S3 f#
HFirR, EEBEVESTEARENEMN , F2REAREHEHTH THREEEZ. M VS Real-Time
Streaming AP| Reference,

ER

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"
}
}
1,
"idempotencyToken": "db1i782f1g9",
"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr"
}
[ f&
{

"composition": {
" "arn:aws:ivs:ap-northeast-1:927810967299:composition/s2AdaGUbvQgp"
"destinations": [

{

arn :

"configuration": {
Ilnamell: IIII’

HEA 85585 . StartComposition A S3 FEFEFEE B i 197


https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_StartComposition.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_LayoutConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_LayoutConfiguration.html
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"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/2pBRKINgX1ff/
composite"
}
.
"id": "2pBRKrNgX1iff",
"state": "STARTING"
}
1,

"layout": null,

"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr",
"startTime": "2023-11-01T06:25:37Z2",

"state": "STARTING",

"tagS": {}

TZ1E R StartComposition #fEF M recordingPrefix FRAARBEELHEABTNERHLE

HEAR

ERNERIEFACTIVERER , ZHEHREE HLS HAFBRNPEESREREATY
StartCompositionBF 2 it S3 REFITR. ELRBATARREBREIEARET BN,

IR AR BIERE TIVSERMREEE ) E4  YAREEE-—HRBTEEAFTER
RANEFEFBR. BBERERE TIVS ERREEE (TERBRER) ) B4R , THHEEESKEN
B, MEHMET , 552/ EventBridge B IVS BB,

LU REDEF IVS TRERE R xR AVEHI B REBNAR
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MNALAcH9j2E]/s2AdaGUbvQgp/2pBRKrNgX1ff/composite
events
recording-started. json
recording-ended. json
media
hls

events ERREEHWRNEREANPHRERER, JSON PEERERSHERRRME, HIBERR
LR BAEREGEE -

* events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

FEEM events BRI XAEEE recording-started. json BA% recording-ended. json B
recording-failed. json,

e e RaHN THERRR R XEEN T EER . JSON WEEEAN TR

media ERIRTEZENERAR, hls FTERKRITEERITERBRBELENFIERBINEERS
X, OWHWLERA IVS BHEEEKR, HLS BERZRMM multivariant.m3u8 EXIXH,

17T B8 B3R StorageConfiguration

¥ StorageConfiguration #1446 |, IVS AT ERHERBEAEE S3 #FIFE. ZFIHEEREK
SIFIBNBERRF. RUBEKR IVS FEHEN SR EERFFIRBOBEE , BETHNMHER
e K.

AT €851 BRART IVS B A S3 fFErfERY S3 REriREUR .

"Version": "2012-10-17",
"Statement": [
{
"Sid": "CompositeWrite-yld212y",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"

iy

"Action": [

17 Er B R StorageConfiguration 199



Amazon IVS BN EER

"s3:PutObject",
"s3:PutObjectAcl"
1,
"Resource": "arn:aws:s3:::my-s3-bucket/*",
"Condition": {
"StringEquals": {
"s3:x-amz-acl": "bucket-owner-full-control"

I
"Bool": {
"aws:SecureTransport": "true"

}

JSON & RIHE S
BRI JSON HK, HRAZTHRER

Wz EFii W iR
stage_arn string = e R & B AR T 62 A HIBE B ARN,
media object = TERBERTARBARZIEY
HEt. BXE : "hls",
hls object = 288 Apple HLS #& =X B H B9 51 2248
L,
duration_ms integer Bl HEK HLS RBMNEFERRE ,
NEWHREMN, B recording
_status # "RECORDIN
G_ENDED" = "RECORDIN
G_ENDED_WITH_FAILURE"
RITH. IREFAHRETHRZ
AEELK , A 0,
path string = f#77 HLS A& Z S3 FTEMIHEEE

&,

JSON & REER 200
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BB RRERAE IR

Wz
playlist

renditions

path

playlist

resolution_height

resolution_width

recording_ended_at

recording_started_at

string

object

string

string

int

int

string

string

i

fim

Bik#

Bkt

Bik#

BiR#

S

1R
HLS EBHBEERNEH,

PREERYNEF (HLS 288) &
§|Jo %%IEEEQ\E_1E§§0

A EEGEEZ HLS A2 S3 FE
Y FE T B R

HEENREBREEERERE,

WBELANEBRBTESE. BF
BEXRYERS T,

MBI NEEBTERE, BF
BEXRYERS T,

B REF | RFC 3339 UTC K/
Bic, E recording_status
A "RECORDING_ENDED"

5 "RECORDING_ENDED_W
ITH_FAILURE" BSFAlH,

recording_started_at #l
recording_ended_at Ri&
LML RESNERIRSE | ANE
HLS &R EERFE#HIETEHEA,
EEERYESRNGERE , &
£/ duration_ms #{i,

SR SUBAIAREF | RFC 3339 UTC BERS
Bic, MR recording_status
% RECORDING_START_FA
ILED , BIfESEfERA LEIE,

=2 ELHEM recording
_ended_at &5,

JSON & REER
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WL i MHE iR
recording_status string = HRAAAREE, BE : "RECORDIN

G_STARTED" . "RECORDIN
G_ENDED" . "RECORDIN
G_START_F

AILED" . "RECORDIN
G_ENDED_WITH_FAILURE" o

recording_status_m string BIEG MENEREER. E
essage recording_status %

"RECORDING_ENDED" &}
"RECORDING_ENDED_ W
ITH_FAILURE" BFaA,

R RS R R Y AR A

fim

version string

#i4 : recording-started.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-11-01T06:01:36Z2",
"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

&35l : recording-started.json 202
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#i4l : recording-ended.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-10-27T17:00:4472",
"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

#if5 : recording-failed.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-10-27T17:00:447Z",
"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",

&35 : recording-ended.json 203
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"resolution_width": 1280,
"resolution_height": 720

RIARETERRERAAST

FERERT , B2 ABEALE ; At , BEiEMFH S3URL EEEHELEY 4. MREERMFER IVS &
IRES S H B M ESBARN HLS S EREUBHMUEE (m3u8 BXR) HTHEM , REWRERAL (Flm T8
REFEDFBERERVEFA L ). MR , A LAER Amazon CloudFront CDN (A& RS #AEE) B 1K
BEREE,

CloudFront AIABL BRTHRRIEMILAEFZREETHRE. BE , EHEFLHUSRNEREEY ,
HEREBREMANEHS, CloudFront@aJLUEBE M RIRFEUE S (OAC) REBFEERFIEREITRE
REBRENEITR , EREMERBERE L EFENERMNEE CloudFront EAE., EAIIEEIH
%2 , %iB CloudFront E# A= API 231 OAC. 52 Amazon CloudFront B3 A 35 P AV E
SETRY SRR R

£RX A CORS CloudFront W1ER T E AR ERK

L ga 5B =B B A S AAIERLA CORS W1EM TEXE#T CloudFront ki , LAE e EfTREE B H &R
. EERBEERRHNER  BEETMSRUTHIUFELEEER,

$E1: By S3 REFITE

BYBAREFHREREN S3RETE. Fi8  AErELAVELRAR IVS TERREMEE EE
o

#$ CORS FF A/ BURA B EMEATRE -

1. 7 AWS Console # , 811 S3 EFITEF T RS|IER,

2. ERTHE CORS BUX , Wi EMMIBRFERHLA (CORS)T. EMMA S3 MEFirE LN
CORS #FHL

{
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https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/private-content-restricting-access-to-s3.html#create-oac-overview-s3
https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/private-content-restricting-access-to-s3.html#create-oac-overview-s3
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"AllowedHeaders": [

i n

1,

"AllowedMethods": [
"PUT",

"POST",
"DELETE",
"GET"
1,
"AllowedOrigins": [
" n

1,

"ExposeHeaders": [
"X-amz-server-side-encryption",
"x-amz-request-id",
"x-amz-id-2"

B8 2 : B3I CloudFront %2

i32 B CloudFront B3 A B8RRI % CloudFront 1ThR.

/8 AWS Console 8 ALLT & :

A L AR L BN EE

R sR M EL—S$BIK S3 FEFiE

RIREFER R FEIRHIRE (BEER) , FAERSH
RN RETA : BER[EABE #1518 HTTP & HTTPS

FRRRRENIT & : AAFFRY HTTP 153% GET. HEAD #1 OPTIONS

FEERREUT & : REVE S| A RIRFES CachingDisabled Bk

FERRRETA : RARERBE CORS-S30rigin

FERYIRENT A : BIEZEBCR SimpleCORS

TER% A CORS CloudFront &R T AR ERB MK 205


https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/distribution-web-creating-console.html
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E2pili i KA BEELER
Web FERTE L A& BARERE

ARZ1R1F CloudFront %%,
S 3. RE S HETFEIEE
1. BRI StorageConfiguration % S3 RFETERENIMIER, EXNBRARRBTFIREIBERIES

BT RNV EAREFERER,

2. B3EW CloudFront 78 , MRMIASBRFRBER L—TPERNRE | WERRFFEERE (£
RERRIEIRE ) o

3. BN S3 RENTE, EFURSIERIEIREEFEFEIIBEE K AGMIEEE L —SERNFEE
ErEER, TR TRcR , EEBEREXEEFZ CloudFront K,

4. B3 —1{& StorageConfiguration , & S3 ZfEH.

¥ 2 StorageConfiguration #& , &% S3 EEFIFBEEXRFEIMMEERER , —{EFFECloudFront B
RNE , B—EEB R IVS BEARE. EF CloudFront # IVS FEEN R FErBBXEF E R
A& : B CloudFront 1 IVS ZELH S3 /12T B BUR

HER 4 BOSRRE

R IIERE CloudFront B1ThR I EHTFEFRTEERR |, SRR IMER IVS BREXBHRERE !

1. RURBERK , YRELCKEREFRIE S3 RFIrRF,

2. EHITHEFTPNTER 1 BTER 3 2% , RABREZITLUER CloudFront URL BRA. &EH
CloudFront URL & Amazon CloudFront i &/ TFHMllER, RSIEB LN R\EEE, HE
KRBT :

alb23cdef4ghij.cloudfront.net
3. Ei&iB CloudFront 7 B E MBS RN BRI , FBE s3 FREM T HEmultivariant . m3u8XHHER
Rk, ABEABUT :

FDew6Szq5iTt/9INIpWIHjOwPT/fjFKbylPb3k4/composite/media/hls/
multivariant.m3u8

4. BEREMHIZE CloudFront URL BIKRE. KR URL KB :

TER% A CORS CloudFront &R T AR ERB MK 206



Amazon IVS BN EER

https://alb23cdef4ghij.cloudfront.net/FDew6Szq5iTt/ONIpWIHjOwPT/
fjFKbylPb3k4/composite/media/hls/multivariant.m3u8

5. B , LAILUSRIR URL #1835 IVS BREHRRBMT  UBESBH BN, ZSHEERY
S5 EELUER (VS HEE SDK : Web 15/) Eth A PIEM RE,

g5 : EA CloudFront 1 IVS 1ZEWHY S3 17T BUEK

THENENES BRERE S3 fAFETEBUER , BEX CloudFront AFFSAREINEAE R ZTEA IVS
DHERBBAGETR. T2 F28TENEXBFBRERYW L CHNREREITES. BHNBEKE
T EERZEH CloudFront & FIAE8HY ID StorageConfiguration,

{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "CompositeWrite-7eiKaIGkC9DO",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"
b
"Action": [
"s3:PutObject",
"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"

iy

#1451 : BA CloudFront A IVS 7ZHHY S3 RFEFEEE 207


https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/web-getting-started.html
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"Action": "s3:GetObject",
"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recordings/*",
"Condition": {
"StringEquals": {
"AWS:SourceArn": "arn:aws:cloudfront::844311324168:distribution/
EING4YMW5S5MN25A"

}
}
}
]
}

IR

- HETEEA S3 REFITE — FBHE S3 ®#7F7irER M StorageConfiguration Y14 2 £ HHE 2
REV, FH , FERECHNRBEFITEBE , BR IVS AIUFRERE ; F2RERFIEBEE.
StorageConfiguration

- RERKEZTEISK ListCompositions-fEmeEENER. —BRFARKMNE  RerEgrEag
B Eh i BR.

- BNEREEBEL  MRERERLEB 60 WELERME , SRSEBHEL.,

2 F
EERETR  BERESHRIEANEEBIENSEMSA #EXT-X-PLAYLIST-TYPE:EVENT %, &

R %E  BREEHA #EXT-X-PLAYLIST-TYPE:VOD, & TESRIEMNIBHRER K RABRBER
ERITEREREEALIBBUEE.

ISR E 208
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OBS ##FF Support ( ERFRIEE )

AR A5 A B Whip MR M RIGES (0 OBS) B4 E IVS BNEESRFR. # ( WebRTC-HTTP &
i ) 25 7221/ WebRTC BB A MBI RN IETF EE,

WHIP B3 7 2 OBS SEHHFREN  AREHMRERT —BENRAR (IVS EHE SDK) . BE
OBS WEERMERETAREEEHT  RATERERLEEIE , flNBiRER  BESFANMMNE
FZKED, ERMBABRMET ZHEHERE : £/ IVS MIRERE SDK ETEEBEREH , AR
HREHKE LR OBS UESERANIE,

A, EER IVS B SDK FA{TEHREFMNERT , WHIP t2EZEM. flin , £ R FEERFEEIMN
FRIEF | IVS E#E SDK IJge TR — @i, B2 , MRFIHERE WHIP , ZNAT LB ZRmEES
BmE IVS,

MEYERE

AR 30 BAR , OBS X #EH 7., B , 38 & OBS I 30 SLEHIAS : https://obsproject.com/s

HEEIB WHIP £/ OBS 3 IVS BEER , IR T IS ERTT !

1. EXEERBRMIIENSRERER, & WHIP T+ , SRETHIAHTHE, KER, S2HEER
BE 12/ REIE  BETUKEERELERE 14 X

B—T &RE. & "/E, @R "ERFE) BRD , & "R THXNEEFEZER WHIP,

HRMEARES , B8 A https:/global.whip.live-video.net/o

HRARER  FWACESR2PEENSHEER,

GEE—EERERMERE , BF —LRH :

a. IVS BIRF R R ESIE 8.5 JKHL4FH 720p WA . WREEIB ERE—RF , BB RG S PE
EHRo

b. BELE "W, ERPK "THESRERE. REA1Z2YW. RENEESKBREITESERE
RIEBIBBERE H . BMLERE "CPU FARERE. REA "HR, |, XA ", &E
ATEE , LEFRENIEE,

c. HR OBS T FRIFERE , A RMEREHLLSRRISE 2.5 Mbps AT, EAEFEABIKLE
BERNBREE,

6. BB R,

o kb w0 b
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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
https://global.whip.live-video.net/
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Service Quotas (ENBF & 7)

LA 2 Amazon Interactive Video Service (IVS) ENEin S, ERMEMREN RS EFEER T, PR
FlRE (b TBARE) 280 AWS IREFHNREERSIREHERAE, LRMIER , ELRHILL AWS tRFE
AR, BRIERKDPBSERA, BFESE AWS Service Quotas.

B L ERRY  BBRERNTARESRE AWS B, BFESE AWS RiEiHE,
FrE G SR ESH T

Service Quotas &N

HRTRENERE , B LUER AWS TR ERFBREMER, WAEREELREREEEAAEEE
&

AP| LR R FL R A A

AP| FENY R R L RE

U AR E Ui FEER
=94 GetComposition 5TPS
=4 ListCompositions 5TPS
B StartComposition 5TPS
=94 StopComposition 5TPS
MediaEncoder CreateEncoderConfiguration 5TPS
MediaEncoder DeleteEncoderConfiguration 5TPS
MediaEncoder GetEncoderConfiguration 5TPS
MediaEncoder ListEncoderConfigurations 5TPS
P& ER CreateParticipantToken 50 TPS
B B CreateStage 5TPS

Service Quotas 0 210


https://docs.aws.amazon.com/general/latest/gr/aws_service_limits.html
https://docs.aws.amazon.com/general/latest/gr/rande.html
https://console.aws.amazon.com/servicequotas/
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i B R Y i FEE

B B DeleteStage 5TPS
P B DisconnectParticipant 5TPS
B B GetParticipant 5TPS
P& ER GetStage 5TPS
B B GetStageSession 5TPS
B B ListStages 5TPS
P& ER UpdateStage 5TPS
B B ListParticipants 5 TPS
B B ListParticipantEvents 5TPS
B ER ListStageSessions 5TPS
StorageConfiguration CreateStorageConfiguration 5 TPS
StorageConfiguration DeleteStorageConfiguration 5TPS
StorageConfiguration GetStorageConfiguration 5TPS
StorageConfiguration ListStorageConfigurations 5TPS
BR ListTagsForResource 10 TPS
k] TagResource 10 TPS
B UntagResource 10 TPS

H it o 58
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&R T RE FEER A iR

EncoderConfigurations 20 = BERFRISSEHEHEE RN &
REE,

Y=k ok 2 & ARERT B4R AR
e,

B RRFERE 24 & ERAUFENRE LR, R
NEERENL,

B 5 = BERFNRALETERER
&,

B HEER NN RFERNE 24 =" S & T DU Ao S MR T B P
BRNEBRE LR UNBAE
7)o

BHERTHRTE 720p B BHEEBRMNE R RKEN
E

BHEE TR TIER 8.5 Mbps & FIE2HEETRENEE TR
TUIERE R,

PEERBEE (M E) 12 =" — XA B M EEBRNRAS
EE AR

BE2EE GTRARF) 10,000 = — XA AT R R S KB B
EAH,

B ER 100 = 8 AWS EIFHEERSE £

PR o
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BNRs SRR E L

RERENERAEEREM IVS RS RETERNBBRL A HESRERE , EUNERARMEE
HEENRE K BBRZELSARAENELBoEER.

&

fttHEAENERREETRILE  FR4ERAMEENER ELERUTERTEAEBRENAR
FHE AR O T SR

EAERmP  BAEIRNERASRBENERNSERITRAFNERE  YAERTELEMAERMENEE
e,

BEEM SRR - FH Simulcast 1T BiRE

RETHAPImRAS EILLIEE

« iOS # Android 1.12.0 R E#FH B ARA
« Web 1.5.1 REFHHIIRA

& 7B FEamazon-ivs-simulcasti® E ¥ B4 {EiX @amazon .com , FeEABHIRFZREMALLTIEE, KR
IELBREMA , FRIEB SDK #HRERA Simulcast T 2HEAME,

RESREERAIIEE , ££A IVS BISERE SODK i |, BHESUZBRHETHE  FTEAFAE
HBREIBELARBESEMBRNRE, RASLBAMER Simulcast #1750 BRI,

Android F iOS BAK% Chrome SHEHZIE2F (B A M Windows 1 macOS) # X &EFEH Simulcast #1745
BimiE. BATXBETHMRAER LETIBRE.

ETEF , EFABEE=BEXFWE (5. PHE), VS SRIBFTANEER A BEEmENTHEE
RELER  EASVERREHSERER, IRER 1 MRRERKRFEEATHE VS EEERA
mMEBR 1 EERERENS S  BLEER 1 TRETEEBES R (BURARBRERE).
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/release-notes.html#aug23-23_2
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/release-notes.html#aug23-23_2
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ngh Quality Video H|gh bandwidth
= Bandwidth Match )

Viewer 1
High Quality VideOme=p D
Medium Quality Video D}f Mgg‘ﬁ;nw? dﬂi“g;{f: 0 ‘ﬁ.\‘ Medium bandwidth
Low Quality Videoé
Viewer 2
Host
Low Quality Video
= Bandwidth Match o Low bandwidth
Viewer 3

TaRRER. mEMPHE

SHETRHREMN Web ERERHNERBENBERAOT

TEHEE (Android, iOS) Web (Chrome)

=ER (HEE) =ER (HEE)

o BRARALITIEZE : 900,000 bps o RRAZITTIER : 1,700,000 bps
o EIEE 15 1ps o FIEE 30 fps

. RATE : 360x640 . ENTE:1280x720

FE R MEE BRATHEELN HE:

EEAEE L TEREZ AN EZRB/N) _
. B AMIFTEE : 700,000 bps

. FHE .20 fps
. BBATE : 640x360

KE : KfE -

o RAMIITTIEE : 150,000 bps o RRAMIITIEE : 200,000 bps
. FHE:151ps . FHE: 151ps

. BRFTE : 180x320 . fRITE : 320x180
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REMEA Simulcast E1TD BiRE

FEERSBRPEMAIERE  SLAZEMALYEE  XERFiK ERALLNE. IRBAT , &
REIGSHNERLLSREN , YEAELNRBERENT R,

Android

// Opt-out of Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(true);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code
i0S
// Opt-out of Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

let cameraStream = IVSLocalStageStream(device: camera, configuration: config)

// Other Stage implementation code

Web

// Opt-out of Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: { enabled: true }

1)

// Other Stage implementation code

R AE B

REGERET BT B MEF AR R K ia e
BFEXHBERUTER
FEEEYHRRRNUTER | FEATIERED,

Eo

f«":'-'
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Android

StageVideoConfiguration config = new StageVideoConfiguration();

// Update Max Bitrate to 1.5mbps
config.setMaxBitrate(1500000);

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

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

// Note: On web it is also recommended to configure the framerate of your device from
userMedia
const camera = await navigator.mediaDevices.getUserMedia({

video: {
bitrate: {
ideal: 1500,
max: 1500,
.
},
1)

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Bitrate to 1.5mbps or 1500kbps
maxBitrate: 1500

)

// Other Stage implementation code

BE N BRMATER
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BEERBERERE

EREERHFRNERE  FEATIEESES.,

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);

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,
},
I
1);

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Framerate to 10fps
maxFramerate: 10
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b
// Other Stage implementation code

BILEANTRREYREXE

FEBETIRRNUTEREVRE

|.

E , SEER TSR A,

kg

Web

// Note: Disable autoGainControl, echoCancellation, and noiseSuppression when enabling
stereo.
const camera = await navigator.mediaDevices.getUserMedia({
audio: {
autoGainControl: false,
echoCancellation: false,
noiseSuppression: false
.
1);

let audioStream = new LocalStageStream(camera.getAudioTracks()[0], {
// Optional: Update Max Audio Bitrate to 96Kbps. Default is 64Kbps
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);

AudiolLocalStageStream microphoneStream = new AudiolLocalStageStream(microphone, config);

// Other Stage implementation code

i0S
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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

BERNHEL

=5 =3

XFERABHERERENAS , I BRAMERA Simulcast 1T EBimEE , S ABIRE AR
pu%*ﬁjﬂﬁﬁ E%l)lbo

BEEEBERIREBREBNER B A Simulcast #1720 BRI
BEHERRLEBENSRR KA A Simulcast 1T EBiwiE , BREBHZA BESH

Web KX, Android fixF1 iOS hRENEFER 7R EHE SDK IER
W TETREZEE, ).

FEREUERNER SRR KA Simulcast 1T EiwmEE , & NREBERE
FIEANERFERE SR EBRNERREY FHEE
fLTTEE,
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BEREXE (HRHR)
&R

https://ivs.rocks/ M BEM BB ERMNAR (RE, BEXNBEH|, MERE), HERAE , URIEB
BN REEEEER Amazon IVS,

Z

Audio room

CranberryLychee0 joined
CranberryLychee0 is on stage o CranberryLycheeO joined

* 50 * x CranberryLychee0 is on stage

Say something... Say something...

. Say something...

EAR iOS M Android #Y IVS BIRF SR ~ERMABAER T T WA Amazon IVS B 5| AFEH

HRHEXFEAEEENRAERAER. HEAEFEEEAZEENRRERNTESHE., £AEA
DRI ERERNMETEE. RRERHEUESEVNESLE (VS) EXP A, mERREMMIE

EMERHMEERAENNRE K F2E T GitHub RFE :

* i0S X : https://github.com/aws-samples/amazon-ivs-real-time-for-ios-demo/

 Android ki : https://github.com/aws-samples/amazon-ivs-real-time-for-android-demo/
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https://ivs.rocks/
https://github.com/aws-samples/amazon-ivs-real-time-for-ios-demo/
https://github.com/aws-samples/amazon-ivs-real-time-for-android-demo/
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&% : https://github.com/aws-samples/amazon-ivs-real-time-serverless-demo/

=&

AWS Support PR EREAR , IRGEASETEEERABIRHBIEN AWS BRI R, iR
XERFRORALFERNEFRE., NERNXEREGERRAE. HFFERUEEN AWS RE
FEERESEN AWS ERARMINZEST R,

AWS Premium Support @ —E—¥ —HHRECIEZEEE , HEEER AWS REENBITEHARE
Ko

AWS re:Post BRI, |, B3 A 55 Amazon IVS HHEEE TR,

Biig R PHER T AREMIRESIIRFABEE, BRRNTHE  FEA LARRMEREER,
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https://github.com/aws-samples/amazon-ivs-real-time-serverless-demo/
https://console.aws.amazon.com/support/home
https://aws.amazon.com/premiumsupport/
https://repost.aws/tags/TAAkUVScqiTFmkt-h6LdmJHw/amazon-interactive-video-service
https://aws.amazon.com/contact-us/
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%, AR K EMRABEN S BAREE,

Amazon IVS BN REA &SR
=51
SR IR
BEZ2E AWS FAEXR, EFERD , LL KR IVSEIEESEGR ; RT £F IVS BIESE 7.
it 55 iR LL RT HIX
AAC EREEARBE. AAC RAEBNEARENZTA v
RIGIEXE, AAC ETE/EA MP3 IR HEE &
HENTERTEELE MPIERESNZIRME
- AAC B# ISO M IEC B%#1t , £ MPEG-2 #
MPEG-4 E1&H —3 2
BEMMVTERSER BEMEMITER (ABR) BRAE IVS BHEEER v
METREFYBREREVTER | IEEERENR
ERYBRERSMNITIEE,
BHEMER ESRERABET®ET Y BRE.
EEFERE #AWS IREF AN ERMNBKEEEEEFEEN v
AWS FRE, F20 (AWS REMFAEIER) F
ARN Amazon Resource Name , AWS &RrIME—: 5l v
Fo 5 ARN AR EREEME, WE IVS ER
ERAM ARN B , BZ2ERERESE,
REL R REEEERSENLE, flin , 16:9 2% v
FER Full HD = 1080p T EMREL.,
FZIAER HYETRERANTEEEFAEREFEHNREE
{LNFERR BT Z MR, S VS E#% SDK :
TEEAEN ENEEER),
AVC. H.264 EREE S REE , SEA H.264 5 MPEG-4 2 10 3B v
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https://docs.aws.amazon.com/glossary/latest/reference/glos-chap.html
https://docs.aws.amazon.com/SetUp/latest/UserGuide/setup-terminology.html
https://docs.aws.amazon.com/general/latest/gr/aws-arns-and-namespaces.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/broadcast-mobile-audio-modes.html#modes
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/broadcast-mobile-audio-modes.html#modes
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/broadcast-3p-camera-filters-background-replacement.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/record-to-s3.html#r2s3-byte-range-playlists
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/record-to-s3.html#r2s3-byte-range-playlists
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https://docs.aws.amazon.com/ivs/latest/LowLatencyAPIReference/channel-types.html
https://docs.aws.amazon.com/ivs/latest/ChatUserGuide/getting-started-chat-create-room.html
https://docs.aws.amazon.com/ivs/latest/ChatUserGuide/getting-started-chat-create-room.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/cloudtrail.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/cloudtrail.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/stage-health.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/stage-health.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/stream-health.html
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/cors.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/cors.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/cors.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/eventbridge.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/eventbridge.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/eventbridge.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/eventbridge.html
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https://www.ffmpeg.org/
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/record-to-s3.html#r2s3-merge-fragmented-streams
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/record-to-s3.html#r2s3-merge-fragmented-streams
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/getting-started.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/getting-started.html
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/real-time-streaming-optimization.html#real-time-streaming-optimization-adaptive
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/real-time-streaming-optimization.html#real-time-streaming-optimization-adaptive
https://docs.aws.amazon.com/ivs/latest/ChatUserGuide/chat-message-review-handler.html#create-lambda-function
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https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/broadcast-mixer.html#broadcast-mixer-configure-session
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/broadcast-mixer.html#broadcast-mixer-configure-session
https://obsproject.com/

Amazon IVS

BB RRERAE IR

fiir

3

BRFH. BTN
)

&M URL

FHHEE

DU

—EREHS , TREFRALEEAE LR HE
B, BRFHREBERERHEELEN,

BHREBYRL G- ALELBY K AREZENRIEAR
RIBHRNRIRES R, F2RRELEHEEH
MEIHEAERSIER , XSE VS KIEE APl 2
ERNBR SRR,

2 BI T R B AR RS SR Y k. SE B
ALELXEEARNEA. VS S EHEERIVS £
RABRRIHER EN&EME , MR XNEE
ﬂEﬂmo F20 VS RIEESRINBEAFIHERE
MABERE A

AREFEAERERT ARSI RR S8 H
BRNFE. F2ERELFREPNLEHEEN
TERE

KFERNERSERNAET. ZMAERER
B AR R ERTEXS

& AWS 1RFH IVS RIEERSURER LR, HF
2R, EERH AWS IRFAMKER , RIESER
B, FIEEEZRES#HT. F2E (AWS —#%
BEIER) P Amazon B EIR 22 5 BRI 25 A B
5,

LL

RT HIX
v
v v

229


https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/private-channels-create-key.html
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armo4-v8a
armeabi-v7a
x86_64

x86

L AN
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THREEE

s BETHEMAIERRER A SHESELEG
FHENEERR,

- EEHAZLibWebRTC 28R , LUBGER—

FHERAEXPIEHMLibWebRTC RASEF
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S THREEE
B EBEEEN1.7.0 £:E K : https://aws.github.io/ amazon-ivs-
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2:2& X amazon-ivs-broadcast-docs : https://a
ws.github.io/
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- StageRenderer NMHELHWBEREZREHR

=EMEE,

o ¥ TY Surfaceview EEEBHNXE , 7

EBSEHFHMEE. Session # StageStre
am HEEMW getPreview FHESEEE

2023 € 11 B 17 B

251


https://aws.github.io/amazon-ivs-broadcast-docs/1.13.0/android

Amazon IVS BN EER

& THEESFE
B TextureView HF¥EH| , BEEWRRTE
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