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https://docs.aws.amazon.com/IAM/latest/UserGuide/Using_SettingUpUser.html#Using_CreateUser_console
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"Version":
"Statement":

{

"2012-10-17",
L

"Effect":
"Action":

1lvs:

1vs

1lvs:

1lvs:

1lvs:

1lvs:

1lvs:

1lvs:

1lvs:

"Allow",

[

CreateStage",

:CreateParticipantToken",

GetStage",

GetStageSession",

ListStages",

ListStageSessions",

CreateEncoderConfiguration",

GetEncoderConfiguration",
ListEncoderConfigurations"”,

ivs:GetComposition",

"ivs:

1vs

1lvs:

ListCompositions",
:StartComposition",
StopComposition"
1,

"Resource": "*"
o
{

"Effect": "Allow",

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

"servicequotas:
"servicequotas:
"servicequotas:
"servicequotas:
"servicequotas:

1,

"Resource": "*"

ListAwSDefaultServiceQuotas",
ListRequestedServiceQuotaChangeHistoryByQuota",
ListServiceQuotas",

ListServices",

ListTagsForResource"
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_access-keys.html
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https://console.aws.amazon.com/iam/
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1. Amazon IVS &2 Lic}.

(EE= AWS Management Console2 &3l A1 Amazon IVS Z2&0i| HAMAE = U&LICEH)

2. 1% BM FolM AHO|X|E MBS Chs AE|OIX] &S MEHELICH AH|O|X| & FO| LIEHH

A

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
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https://console.aws.amazon.com/ivs
https://console.aws.amazon.com/
https://docs.aws.amazon.com/cli/latest/userguide/install-cliv2.html
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<2

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

27X EZ Hix

Customer Domain Amazon IVS Real-time Streaming

I
I
I
Client Application Server Application | API Data Plane
I
—Request participant token— !

—CreateParticipantToken—p
|

[ 4—Return token
|

4—Return token

Join stage with token

A 4

O|Ml AE|O|X|7t e 2 & IIRI7F AH|O|X[0f #7t6t T HIC|IR ME L A2 AEE = UTE E
A MAIsT 2 7FRFoI A B Z sHok &FL|C}

ol EAIE JAH 2¢E

o|Me2 AWS SDK EE
41X

LO|P1E O Z 2|7 0|2 M oHZ 2|7 0|0 E2E &5t MH ol E 2|7

SigvV4 MY 2% & CreateParticipantToken AF& 3104 & &FLICH AWS A4
SH2 APIE & ESES=O AM8EIEE EE2 2210|ME & o E2(70[M0]| ot oHEt
ME = o Z2[AH oMol M MAdz|ofoF & LICH

IR EES MO W siY EE0 olsl €8st El= 7IsS MEiMo 2 X|IHE £+ U&LICH 7|84k
2 &I7IR7E 2L £ 5= PUBLISH 2! SUBSCRIBEO|X|EH 7|5

lor

o
| 3t} MER EES w3e = U&LICH o|& §0{ TI™MALE /8 SUBSCRIBE 7|8t e EES
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48 4 UaLITH 0| B2 FIMAHE HICIQE M&ste HIIRIE 2 4 URIR HY HIC|2E ©S
& £~= 9l&LCt.
= T |:| =

BHAE Y7L S s 2&£0|Lt CLIE Solf 7R E2E 4 + UX|E, z2HM #FoM=
|

AWS SDKE At&3sto] ddst= 2ol 7te E&LCH

ME{olM 2t 2eto|dERZ EZ2 HiEstE Le(ofl: APl 232 S8l)o

| 2egfLict ol 7Is2 M3
Aol et EEE SAksto{ 22t0|

=
E I o goig7|ot &t

SHX| ef&LICH o] 7Ho|l=olME CFS E 0
™ =L},
) Het Zdo 2 FZSIMR. &, EE BEHRE J|UoZE 7|58 UESIX| oM. EE

1. O EtAH|0| A 8t AE|O|X|2 o|SE LICH.

2. HItxk EZ Y4 M(Create a participant token)= MEAEILICE & ItXF EE MM & (Create a
participant token)O| L}EFL|C.

3. EEn AZE AEXHIDE UHFLICH UTF-82 QIZTE HAE U £ &LICH

o
4. Z7FRF E2 MA(Create a participant token)S ME{EFLICH.

5. E2S 2AELICH 59 E2S XASHok BLICH IVSE E2S X{A&SHX| QoM Lol M &
oi&Lich.
CLI X|&

AWS CLIE AtE35t04 AE EE S H5ieiH HX] A|AR0| CLIE Ct2EESstD F4J5Hok &FLCt Rt
MI%F LHE2 AWS HHE CIE{HO|A AE MBEME FZSHML. AWS CLIE AHE35t0d EES2 M5t
= A2 HAE SMof MEsx|EH T2HMH 8L 9| A AWS SDKE AI&35104 M S0l EEE
Mdst= RJol EZ&Lchore x[E #F=x).

1. AE|O|X| ARNZ} &7H create-participant-token B ASiBLICt "PUBLISH",
"SUBSCRIBE" 7|5 & Y¥ £= MEE Z&#ELCt

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

N

7txF E20| gretELct

T
Mfy

X|# 11


https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html
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"participantToken":
"capabilities": [
"PUBLISH",
"SUBSCRIBE"
1,
"expirationTime": "2023-06-03T07:04:31+00:00",
"participantId": "tU@6DT5jCJeb",
"token":
"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJ1leHAiOjE2NFEINDEOMjAsImp@aSI6ImpGcFdtdmVFTmIsUyIsIn].
TaKjllw9Qac6c5xBrdAk™ }
}

3. Ol EEE MEELIC AE|0|X|of & 7Ist HICIRE M&st =4lste{H ol EE0| EFrLch

AWS SDK X|Z&l

AWS SDKE At85tol EE2E HHE = &Lt CHS2 SDK AHE X|EILICE AWS JavaScript

Of
<]
kL
In
rr
X
=
I
2
X
>
0%
m
o
o
Q'I_l
[=]
:|o|—_l
ol
)]
1
r|o

Z20|E o MEz|o{oF & L|Ct.

A =7 ofell ZE MEES ArE35EdH aws- sdk/ I{7|X|& Mx|5HoF & LIC}. client-ivs-realtime XFA|
Bt LI 2 o] AWS SDK A

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);

VS HECEIHAE SDK &8

IVSE o E2IFH| oMol SEE 4 U= B, Android X i0S8 EZEIHAE SDKE MIFLICH 22
EIHAE SDKE HIE|IR ™E & w40l 25 ASELT o] oA=& B ol4 2 &IHA7E AA|

AWS SDK X|& 12


https://docs.aws.amazon.com/sdk-for-javascript/v3/developer-guide/getting-started.html
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Amazon IVS AAZHAEZ|Y AR

oz M5 X8 £+ Qe ZHEHS ol Z 2|0l E E/dste wiol CHa A>Estn U&LICt ofeH
EtH = O|2t= BasicRealTime 2 BtE= IHHE CHLAENLICH A 4 Z =71 7{X{ CodePen UM
GitHub Ct2 1} Z+&L|C}.

I o

- 3 https://codepen.io/amazon-ivs/pen/ZEqgrpo/cbe7ac3b0ecc8c0f0a5c0dc9d6d36433

- 9FE 2 O|E: https://github.com/aws-samples/ amazon-ivs-real-time - streaming-android-samples

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

2|
=
o Ay

AlEfetedd 20 7| HTML & Us I E ddstof oS dEe LI

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

touch app.js

A3 EE Bl E= npmE AE6t0{ EZEINAE SDKE HRIE =+ U&LICt o] odA|oi M= ZHEHS]
ot7| s A3 BIE B2 E AESHKIE LIS npmE AH85tE 5 MEiSIE s B2 & =88 = «U

&LcH
ATOEIE EjT Al

¢l HZ2 EF|AE SDKE JavaScript 202 E42|2 HiZ £|H https://web-broadcast.live-video.net/1.8.0/
amazon-ivs-web-broadcast .jsol A AAME £~ Q& L|C}.

<script> Ei3 & Sl E=EK|™ 2t0|E2{2|= IVSBroadcastClient2t= & HRlo| 22 H=

npm ALE
npm If7|X| A x|
npm install amazon-ivs-web-broadcast

O|Al IVS Zix]|of| HM|AE £~ U&LICEH BroadcastClient



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
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
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const { Stage } = IVSBroadcastClient;

Android

Android ZT2XE MAd

21 LR o™ HEQ| Android StudiodlME £ 7| 7|8 € 5g Hl g 50|zt gLl Android
Studio 0 I #S0| ZEAZ|D Bl 27| #S0| ZAZIX| oM gl #E5S MEHFLICH JHX| &
© ™ Jetpack Composite7t Ot=l View APIE AFS3SIEE Bl &#&52

3. ZRME 0|82 XN O}g 2R E MBI

HZCEIAE SDK AX|

Amazon 72t 230 Amazon IVS Android E2EIHAE 2t0|EHEIE F7+5H24H 097(0f L2 AR

H(Zl4 HT Q| Amazon IVS EEEIHAE SDKE) 2t0|EZE|E 2 E2Q| build.gradle THo| F7t
gLICH =& Z2ME 0| A= mavenCentral Z|ZX|E2|7} 0|0 settings.gradle It 0| Eé*EI
01 U2 &= UELICH O] BR repositories E52 MeEE = U&LICH MEO| B android

oA Cllo|E{ HIQIY = & Ad3t5HoF & LC.

android {
dataBinding.enabled true

repositories {
mavenCentral()

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

CC
4

ted™ ChE QIRIoM 24 HTE CH2 2 E5HAM2.

ol

+502 Mx|

rr

SDK

https://search.maven.org/artifact/com.amazonaws/ivs-broadcast
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https://search.maven.org/artifact/com.amazonaws/ivs-broadcast
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i0S

iOS ZTZHME MM

C2 o2 SDKE 7Ixq{Qtof 8tLICH E E8| HECEIHAE SDKE E8Hst= 740 E4LIC} CocoaPods
CE ZPUKMIE Z2HMEN 8522 FIIE = YUSLICH F A 25 ool dHE|o{ AU&LICt.

TE AHE HZ2EIFHAE SDK A& () CocoaPods

IEZZME 0|E0|BasicRealTimeO|2t 76t T 2ME ZHo| CI20 42 LI 2| Podfile=
MMECHS pod installe A&EFLICEH

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

CHA| 2 2502 =Yg Mx|

1. https://broadcast.live-video.net/1.14.1/AmazonlVSBroadcast-Stages.xcframework.zip 0l A Z[ 41 B
ME CIREC AL,

2. o7to|e EEIx0| =S ELICI. AmazonIVSBroadcast.xcframeworkOllE CIHIO|A QL A|E
llO|E{ 250 CHet SDK7} Z&HE|o] Ql&LCH.

3. AmazonIVSBroadcast.xcframework& OHZ 2|7 0| CHA | YE(General) B]Q| |43,
ctolee{2| & & El 28X (Frameworks, Libraries, and Embedded Content) /Mo 2 =2f1 5}
o T g AlZIL|Ct.

i0S


https://broadcast.live-video.net/1.14.1/AmazonIVSBroadcast-Stages.xcframework.zip

Amazon IVS AAIZFAER|Z AL MEHM

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

slisklEsy v Frameworks, Libraries, and Embedded Content

B BasicBroadcast

Name Embed

TARGETS
AmazonlVSBroadcast-iOS.xcframework Embed & Sign &

@ BasicBroadcast @ ScreenCapture.appex Embed Without Signing £

@ ScreenCapture

+

ZZMEO| Info.plistE UCIOIES

{ NSCameraUsageDescriptionZ} NSMicrophoneUsageDescriptionOi CHEH 27Ho| Af =2
Z7tolok ELICH Zto = 4ol A sto2t 2 0to| 3 HMAE RESH= O|R0l CHEF ALE X CHH MEHS
M SgLct

(@)

Kay

v Infermation Property List
# Application Scene Manifest (2 items)

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

€ €3 €

We need access to your camera to publish your video feed

Privacy - Camera Usage Description

HIEIQ HIAl 2 25

2, SFEZ0|E, i0Sof| cHet REMIEF LHIE 2 of2HE B ESHAAIR.

to
o

HA HTML £Z& EHE 443D 2to|EHEIE 23 B E EfOE 7K LICE.

o>

<!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" />

HICI HAI X 5 16
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<!-- Import the SDK -->

<script src="https://web-broadcast.live-video.net/1.8.0/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

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

EZ 212 2 2! Join/Leave HE F7}
0{7|ME 2|2 EXZ BEE22 ASLICH 23 SHE E2S oz
EZ 2 SAlsto EZ 2ol EoidaL]ct.

<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 />

O|C|o{ ZAE{|O|L] 24 =7}

Olg{Et 40l 24 L A &EIIKIE
2R B3l AR E E|jOE FUIEHLIC.

H0
o
o
[ul
2
N
e
I]°|'

ElLICH app. jsoll He|El o E (7 0]

r

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

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

<!-- Load Script -->

A3t Join &l Leave HEE
MzEstL|ct Yutrdo 2 o Z 2|7 ol ofZZ|FAH 0| e] APIOIAM EZ2 2 A 6HK|TH o] HFoAME
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<script src="./app.js"></script>

O|Z | 3t™ HTML HIO|X[7} 2t E|1 HEtRX0|M index.htmlES 2=& [ CS 0| EAIELICH

IVS Real-Time Streaming

Token ‘ Join ’

app.js &4

O|X| app.js Q| LiIES H9
XZLct.

StE 2 SH7l&L|CH HX{ SDKe| 22 Ho|q Zest R E

il

Ad
o

fjo
sl

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

} = IVSBroadcastClient;

OfE 2|70l He Y

Join & Leave HE HTML 2401 fEt ZZE ZE5t1 ofB2I701M0| HEIE XT sHE B4 B HE
gt
= B

0

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

// Stage management
let stage;

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

let localMic;

let cameraStageStream;
let micStageStream;
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joinStage 1 A+d: &+ Ho| I =4 HS

joinStage &f+= P EZS

-
>
i 1
o
x
>
i
o
=
2
[
s
rot
)
0
fjo

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

joinStage 2 Md: HAIE O|C|0] 7IX4 L7

Ct2e AH|0|X|of AAIZ! O|C|o{dL]|C}.

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

1)

o
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// 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]);

joinStage 3 M+d: AH|O|X| TEF Hof & AH|O|X| M+

O| BtH| T™2f2 SDK7t HAIE &5t 715

3t
=
0| ol CHet XtAEH LIE2 T E H st L.

=k
=1
HI

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

iy
shouldPublishParticipant() {
return true;

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

stage = new Stage(token, strategy);

joinStage 4 ;. AH|O|X| O|HIE XM2| & O|C|o{ HHE

AE|O|X|= B2 oHEE LHEHL|Ct | o|X|o M OIC|o{E BIEZ st |75} e
T4 STAGE_PARTICIPANT_STREAMS_ADDED2} STAGE_PARTICIPANT_LEFTE #4I5HoF &LICt Of
HE o= 2t 22Xl o|HE MEJ} LIFELICEH

0{7|Me= ER 8 DOM LA E 2eElste ol =20 El= 47t x| =<0| &2l setupParticipant,
teardownParticipant, createVideoEl 2 createContainerE AAgtL|Ct.

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

20
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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.filtexr(
(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(groupId);

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

return videoEl;

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

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

);

if (!participantDiv) {
retuzrn;

}

groupContainer.removeChild(participantDiv);

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

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

return participantContainer;

joinStage 5 A: AH|O|X|of| &7}

Er|o{ AE|O|X|ol| & 7t5t0{ joinStage &+ E 28l EZl&LICtH

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

leaveStage 44

leave HHEO| ZHHAMo 2 5 E% leaveStage &4+ E HOlEfLICH

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

joining = false;
connected = false;

i
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app.js Ttdod opx|ak &=
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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();

1)

leaveButton.addEventListener("click", () => {
leaveStage();
joinButton.style = "display: inline-block";
leaveButton.style = "display: none";

1)
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i

init(); // call the function

OfEZC|#HolM A L EE XS
Ol R0l ZZOIM Ei= CHE AFSRLSH 2 HOIXIE BRHD, HOIXIE U1, F7HR E2S ¢
2{5t04 A OIXlof &7HE 4 AgLIct

CHS B

P 24 REMIEH ORI S 2OIstEH VS H2 S IHAE SDK: 2 SHLHM(AIAIZ AE 2

Android
H7| MM

MK XS MMHE activity_main.xml IS A 3510 H O

ZHEFSt Bilojol 22 MAdEtLIC B[of
ol2ols EE FIHE I8t EditText, Join Button, 2E|O|X| &Ef EAIE 28t TextView, HIA| H

22 28t CheckBox7t Z & E|0{ Ql&LLC.
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A

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

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

5 = Android o — activity_main.xml

o

= % BasicRealTime

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

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

¢ StagelLayoutManager M Scroll..
witch

"
»

¥ Project

¢ StageParticipant

% java

0 Pixel

Jon

res G = Ss Publish W

drawable
layout
y_main.xml
item_stage_participant.x

mipmap

alues Component Tree

xml O <layout>

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

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

i= main_recycler_...

KB

s Structure

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

(today 12:27)

CIS2 E7| FHol XMLYLICt.

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

= 33

= Code

(©) BasicRealTime

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

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

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

<androidx.constraintlayout.widget.ConstraintLayout

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

sa01ne@ Buiuuny i3

39114 somea 1

I§, Layout Inspector
= © | 1611 of 4096M

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

26
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android:
android:
android:
android:
android
android:

id="@+id/main_publish_text"
layout_width="wrap_content"
layout_height="wrap_content"
text="@string/publish"

:textColor="@color/white"

textSize="18sp"

app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toStartOf="@id/main_publish_checkbox"
app:layout_constraintTop_toBottomOf="@id/main_token" />

<CheckBox
android:
android:
android:
android:
android:

id="@+id/main_publish_checkbox"
layout_width="wrap_content"
layout_height="wrap_content"
buttonTint="@color/white"
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>

017|0l M 22 7tX| EXtLE IDE HZEF2E =2 O|M ™A strings.xml ZtUS HEet&LICH

<resources>

</resources>

<string
<string
<string
<string
<string
<string

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>
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XMLE| o|248t E7|E MainActivity.ktoll @445 EZ&LICH.

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)

O|X| RecyclerViewOl CiEt &5 E7[E M eLICt o/ A 5t24H™ res/layout CIEEE|E
Ot*A QLEZ HECE Z2I5t1 Al > Bl|0|otR ElAA TS MEAF

item_stage_participant.xmlZ HtEL|C}

LICt of kel o|§S

Android

28



Amazon IVS MAZE AEE|Y AL AEM

O RealTime - activity_main.xml [RealTime.BasicRealTime.main]
ITime = src ' main = res activity_main.xml & BasicRealTime v [}, Resizable (Experimental) APl 33 ¥

= Android v €3 o — activity_main.xml|

<

% BasicRealTime
> manifests <anarolax.constraintiLayout.wlaget.LvonstraintLayout
~ Java :id

com.amazonaws.ivs.realtime :layout_width

** Resource Manager

¢ MainActivity
¢ MainViewModel

:layout_height

sajepdn A

:background
¢ ParticipantAdapter

__ :padding
¢ Participantitem

:layout_constraintTop_toTopOf

I Project

¢ StagelLayoutManager
¢ StageParticipant

alpeto R},

<EditText
:id
drawable :layout_width
layc New Kotlin Class/File it
Layout Resource File ts

Sample Data Directory ~ int
Cut File

Add C++ to Module

Copy Scratch File O8N

Copy Path/Reference... Directory
= res

, Paste Image Asset
> & Gradle Sc

Find Usages Vector Asset 1tEnd_toStart0f
Find in Files... Kotlin Script (Beta) 1tStart_toStartOf
Replace in Files... Kotlin Worksheet (Beta) ntTop_toTopOf
Analyze CMakeLists.txt

M Bookmarks

Variants

Refactor Activity
Fragment
Folder

Service

K Buil

Bookmarks
Show In Resource Manager

Reformat Code UiComponent

Structure

Optimize Imports Automotive

XML

Open In Wear
1 Create anew Lay A ‘1 a ER | 943 of 4096M

Delete..

B Kk kK Kk kK kK

P Version Contr App Inspection ] Layout Inspector
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[ ] RealTime - item_stage_participant.xml [RealTime.BasicRealTime.main]

irc ~ main = res  layout item_stage_participant.xml & Ba ! (Experimental) APl 33

5 & Android v @ =T = [ — ac main.xml item_stage_participant.xml
% BasicRealTime =l Split
> manifests 7 -
Q & — item_stage_participant.xml \ @ O Pixel = 33
v java % N, ©
com.amazonaws.ivs.realtim Common Ab TextView o}
£ MainActivity - @8 Button
& MainViewModel M ImageView
% ParticipantAdapter : i= Recycler..
£ Participantitem ! y [=] Fragmen...
¢ StagelLayoutManager M ScrollView
¢ StageParticipant Containers =@ Switch

5 R

¥ Project

ajpeis

You (Disconnected)

> % java Video Muted: false
v Audio Muted: false
Bres G e Audio Level: 100 dB

a gl

drawable
layout
activity_main.xml
item_stage_participant.x
mipmap
values Component Tree
xml X Participantitem
=res [=] participant_preview...
& Gradle Scripts # H LinearLayout
Ab participant_parti...
participant_publi
Ab participant_subs...
Ab participant_video...

uopl

\b participant_audi...

\b participant_audi...

SUOIIEIJION B

a@ Buuny 73

com.amazona ealtime.basicrealtime.Participantitem FramelLayout
4, Build = TODO © Problems © Services & App Inspection out Inspector

4 spaces ‘ln B | 559 of 4096M

Ct= 2 XMLl ct.

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

O] XML Ztl2 o & Mt X| b2 EeiA QI ParticipantItem2 =& & LICH
Qoo 2 O XML IS HIYAH O|AR MCl|O|E5Hof &
.I

T 271§ dHstE] X2 HI9 FU&LIOH

M Kotlin 224 ParticipantItemS MAdgL|CH.

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.roundTolInt

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

XML E TA| L
LIct o] EiAE B
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private lateinit var previewContainer: Framelayout
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.onfFinishInflate()
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)

3t

[ol
ajm
mo
I

FtH2tet OrO|2E ALEdtedT AE Rl A HEHE & sHok gfLICt oo CHE £& #HEt
LICH.

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

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

H & El

OHZ |70l M2 & 7IAHE 2Z MM MainViewModel .kt F£A5t 1 4EHE Kotlin® MainActivity
M85t ALE RO Al CHA| HEHElLIC}. StateFlow

M Kotlin 22§A MainViewModel S AiAdstL|Ct.

package com.amazonaws.ivs.realtime.basicrealtime

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

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

MainActivity.ktolM E7| 2= & ztelg Lot

import androidx.activity.viewModels

private val viewModel: MainViewModel by viewModels()

AndroidViewModelll} O|2{#t Kotlin ViewModel EHE AIE&35t2d™ 2 E 2| build.gradle Ztof
CtZ2 F7tsHoF g Lct.
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implementation 'androidx.core:core-ktx:1.10.1'

implementation "androidx.activity:activity-ktx:1.7.2"
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 0{ZE

ZtEHEt RecyclerView. Adapter 3¢ 2ciAE H4dstod F7HXHE FX{5tD AH|O|X| O|HE
M RecyclerViewE& UO|O|EFLICH J2{Lt T EHIIAHE LIEHHE eia7F E Lo M
Kotlin 2214 StageParticipant2 A& LICt

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 (isLocal) {
"LocalUser"
} else {
requireNotNull(participantId)
}
}
}
Ct20 MAE ParticipantAdapter E2HA0IM O 2EiAE AI8SIZI&LICH HX A E Ha|
5 RIS RXE WS MABLICH
package com.amazonaws.ivs.realtime.basicrealtime
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import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.RecyclerView

class ParticipantAdapter : RecyclerView.Adapter<ParticipantAdapter.ViewHolder>() {

private val participants = mutablelListOf<StageParticipant>()

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

O|E AI83t0{ E& RecyclerView.Adapter A{HO|E T3 E &+ U&LICEH

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)

Android 36



Amazon IVS MAZE AEE|Y AL AEM

% M HM=E S7bec

ok

OtR|Y S 2, &7HRH7F B8 E [ MainViewModeldM RO R
Ole4et HIM=E o{={Eofl CHEt & CRUD 4 ILICH.

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])

MainViewModelZ =0t7tA Of o{RHE{ol| CHEH FHEE st ZE & sHof &Lct,
internal val participantAdapter = ParticipantAdapter()

A AFEY

CC
4

7
AR

HE

ol

MainViewModel LHOIA YT AE|O|X] & EHE FsHoF & LICt O|X| Ol2det £4& He
LICF.

Iy o

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

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

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

AE|O|X|of &7tst7| Zoi OI2| 27|18 2™ 24 HIIRHE FA[ d&de LI

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)

ViewModelO| H2|E M O|248t 2|AAE HelaoF & LICH onCleared( )& & Al A{HolSIE2 2 Of

BEh ElaA 8 "eElste WE LX| ek&Lh

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

O|M| Heto] R0ikl= FA| 24 streams £ M T O|Ho| YUMo ZE 5 &

8t permissionsGranted HIMEE T3 ELICH

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)) }
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// Microphone
devices

.filter { it.descriptor.type == Device.Descriptor.DeviceType.MICROPHONE }

.maxByOrNull { it.descriptor.isDefault }
?.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)

2 2|9| Stage.Strategy 7342 ZHEHEHLICH

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
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Qotst™, LT publishEnabled #EHE 7|82 2 HAIZLICH HAISHE B2 o|™ol| &8st AEE]
2 AAIRLICH OX [T 2 o] HEoMe &4 OHE FIIAE 55101 QC |29 HIEIRE ZF 4

StageRenderer

StageRenderer 713 04 ZHEHSEX|BH &+ =8 Zroter m M

A&LICt o] E{o| YUHrAQl M2 A2 SDKIt & 7HAtof CHEF HA AR S
At ParticipantAdapterE YC|O|Est= ALICH 2 &IEAIF & 7Hs6HZ| o
E 24 QUXE MY HaE7IZ AHEE V| R 24 2IIKIE Ct=2H MElshE
&LC},

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
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}

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
// we want to keep the camera preview active
participantAdapter.participantUpdated(participantInfo.participantId) {
it.participantIld = null
}
} else {
// If they are not local, have them leave normally
participantAdapter.participantLeft(participantInfo.participantId)

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

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

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

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

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

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

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

if (participantInfo.islocal) {

return
}
// For remote participants, remove these streams from that participant's streams
array.

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

override fun onStreamsMutedChanged(
stage: Stage,
participantInfo: ParticipantInfo,
streams: MutablelList<StageStream>
) {
// We don't want to take any action for the local participant because we track
those streams locally
if (participantInfo.islLocal) {
return
}
// For remote participants, notify the adapter that the participant has been
updated. There is no need to modify
// the “streams’ property on the ‘StageParticipant’ because it is the same
"StageStream® instance. Just
// query the “isMuted’ property again.
participantAdapter.participantUpdated(participantInfo.participantId) {3}
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7{A = 31 RecyclerView LayoutManager

CHE o &7IALE HiXISte "2 SHE = JU&LICH FIHAE MA 49 2719 =g At
KIt=5 otE| 2t F7tx #HE SRMHOE XEloHR| etepiD #LICH Ol &M =dE = /UL

£ RecyclerView.LayoutManagerS ##ste HHES M {E7l&LIct

GridLayoutManagerE & 5H0F 5t= &£ CHE M 21421 StageLayoutManagerE Mg L|Ct
Ol 22iA= 58 7|8t &/& tilolotR | &EIIAt =& 7IESE ZF &IIAte| Bl|lojotR S HlbtstEE M
HEIRA&LICH 2t 2 CHE &2t 0|7t Z X2t F2 Aotct LH[7t CHE = U&LICE O] SEE ALS
A HoldtE Wedol ChHet MHE2 layouts B 2|0l I E FMHE HZTFHAML

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
list0f(1), // 1 row, full width
// 2 participants
list0f(1, 1), // 2 rows, all columns are full width
// 3 participants
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listof(1, 2), // 2 rows, first row's column is full width then 2nd row's
columns are 1/2 width

// 4 participants

list0f(2, 2), // 2 rows, all columns are 1/2 width

// 5 participants

list0of(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

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

val parentHeight = height
val itemHeight = parentHeight / layouts[itemCount - 1].size // height divided
by number of rows.

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

ot
r

MainActivity.ktZ E0}7tX RecyclerViewol CHEH O{RHE] B! 2f|O[otR & EIXHE A3l of
Ct.

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

Ul XFOo4 0474

o B — R |

7ol ot E[¥&LICH 3 7FX| Ul 2 4Bt AZE st FLICH
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MZ{ MainActivity7} MainViewModel®| StateFlow H3 At& S #&E SIS & LICEH

// 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)

CHZ 2 E Join HE D Publish & QIZto]| 2|ALHE F7HELICH

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

}

checkboxPublish.setOnCheckedChangelListener {
viewModel.setPublishEnabled(isChecked)

isChecked ->

p—4

St= MainViewModell| & 2 5 & 7|s2 25 S Z&L|Ct.

rOI'

NE

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()
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e.printStackTrace()

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

SN galE

OFX|2t 2 2 SDKOI|A 5= 416t= CIO|E{E O|Tof Mt Z7tAL & =of d{2Ist o &L|ct.
RecyclerView 2%|0| 0|0| 2 MHE|RS B2 ParticipantItem0OiM bind APIE F345t7|Bt 5™
Ech.

=

HX{ empty &F =& F7I8t Ot HAHEE d{EZI&L|Ct

fun bind(participant: StageParticipant) {

VE7HREID, AIAl AEf 2 7S AEIE %215 ASLICH 012 SI3f TextViewsE =M

val participantId = if (participant.islLocal) {

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

participant.participantId

}

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

Cleoz 2C|Q 2 HIC|Q €4 M+ AEIE AO0|ESIZASLICH A7 AEIE 2o P{H streams HIY
0 A ImageDevice®t AudioDevice& &tofof &FL|Ct. & X3tst7| @6 ofX|He 2 AZE
C|H-O|A IDE 7|4gfLCt.

// This belongs outside the “bind® API.
private var imageDeviceUrn: String? = null
private var audioDeviceUrn: String? = null
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// 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 }
textViewAudioMuted.text = if (newAudioStream != null) {

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

"No audio stream"

OFX|2f 2 2 imageDeviceo| Ciet OI2| 27|E BHZste{ T &LICH

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

}

imageDeviceUrn = newImageStream?.device?.descriptor?.urn
2|1 audioDevicel| 2C|2 SHE EAIgLICEH

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

audioDeviceUrn
i0S
H7| 4o

HX
=

0
—

2
=

= newAudioStream?.device?.descriptor?.urn

O

=

import AmazonIVSBroadcast

{ Ats MAMEl ViewController.swift IS AFE3504 AmazonIVSBroadcastE 7HA2 C}
213 0] @IBOutletsE

oM FIHE L

class ViewController: UIViewController {

@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet
@IBOutlet

private
private
private
private
private

var
var
var
var
var

textFieldToken: UITextField!

buttonJoin: UIButton!

labelState: UILabel!

switchPublish: UISwitch!
collectionViewParticipants: UICollectionView!

O|A| olg4st E7|E& A5t Main.storyboarddAM AZELICH AISE B7| X CI20 2 &

LICF.

i0S
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.Rea.ITlmeSamples 3 BasicRealTim, Any iOS Device (arm64) i ed | 5/30/23 at 08:03

* Main.storyboard (Base) 3l ViewController. swift ES info.plist
BasioRealTime ealTime ) RealTime ) X Main.storyboard } 3 Main.storyboard (Base) ) No Selection
BasicRealTime iew Controller Scene
Boilerplate @ View Controller
Assets.xcassets
Info.plist ! »
X Mainstoronr
3 ParticipantCollectionViewCell. swift W Stack View
X ParticipantCollectionViewCell.xib M Stack View
3 ParticipantCollectionViewLayout.swift F Text Field Token
3 StagelayoutCalculator.swift @ Button Jain St Discennacted
v M Stack View
3 StageParticipant.swift L Labal State

3 ViewController.swift L Publish
® Switch Publish
Constraints

Products
BasicRealTime.app i
onstraints
D B First Responder
Pods-BasicReal Time.debug.xcconfig B Exit
Pods-BasicRealTime.release.xcconfig & Storyboard Entry Point
Frameworks
& Pods_BasicRealTime.framework
Pods

AutoLayout & M= Ml 7tX| E7|E
7tAHUICollectionView)&L|Ct M2, =& & StEHS F™EH 3
E E Z=|o|LHof sl ghLct.
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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

4

n
rc
E=]
HL
N
rr
[
[m
MU
|-\u
m
o
L
I°
r
ful
rx
0%
ok
02
$a
0z
rml

RealTimeSam...

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

RealTime Ba..e M.rd ) ¥ M..se)) i@ Vine ) @ Viler )

i View Controller Scene
® View Controller
W view
[ Safe Area
> [E collection View Participants
v [l Controls Container
W stack View
v [ Stack View
F Text Field Token
8 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

L [}

n View Participants  Seroll View

Indicator Insets

Left Right

Content Insets | Automatic
Adjustment Behavior

Content Layout Guides

Show Frame Rectangle

0B 148.33
Y

393 & 669.67
Width Helght

Arrange  Position View
Layout Inferred (Constraints)

Layout Margins | Default

= Preserve Superview Margins
+ Follow Readable Width

+ ¥ Safe Area Relative Margins

Constraints

This Size Class
Horizontal

Align Tralling to: Safe Area

Align Leading to: Safe Area
Vertical

Align Bottom to: Safe Area

Top Space to: Controls Container  Edit

Content Hugging Priority
Horlzontal 260

i0S
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M| Hmfo| X} Opx[8f 27|
AEtYUE X|HotedH 7t

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

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

RealTimeSam...

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

RealTime ) & Ba..ime } % Ma..ard ) X Ma..se) ) il Vie..one) @ Vie..ller ) [l View ) [l Controls Container

i View Controller Scene
® View Controller
W view
[ Safe Area
B Collection View Participants
O controls con
W stack View
v [ Stack View
F Text Field Token
8 Button Join
v [ Stack View
L Label State
L Publish
® Switch Publish
Constraints

State: Disconnected

> Constraints
@ First Responder

B Exit

@ Storyboard Entry Point

Preserve Superview Margins
Follow Readable Width
¥ Safe Area Relative Margins

Layout Guides
Safe Area
Keyboard

Constraints

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 to: ion View P...

Align Top to: Safe Area

Content Hugging Priority

Horizontal 2560
Vertical 250

Content Compression Resistance Priority

Horizontal 750
Vertical 750
Intrinsic Size  Default (System Defined)

Ambiguity | Always Verify

T HFO| HFIF R LICH

i0S
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RealTimeSam...

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

# Main.storyboard (Base) 3l ViewController.swift ES Info.plist o2 =

. - ime ) - X M.d) X M.) V..e V..er) [l View ) [l Controls Container ) [l] Stack View
BasicRealTime = ® ' !

BasicRealTime i View Controller Scene

Boilerplate ~ @ View Contraller Widgth
[ Assets.xcassets W view
= " [ Safe Area
ES Info.plist i - Layout | Infarred (Constraints)
% Main.storyboard B8 Collection View Participants
= =) W Controls Container
3 ParticipantCollectionViewCell. swift
“f - v O stack view + Preserve Superview Margins
X ParticipantCollectionViewCell.xib ~ [ Stack View - Follow Readable Width
3l ParticipantCollectionViewLayout.swift F Text Field Token State: Disconnected Bublish ( £ @ Safe Area Relative Margins
p B Button Joi g g
3 StagelayoutCalculator.swift - Y ?" omn Layout Guides
~ [ Stack View N
L Label State LT
L Publish pavbose
Products ® Switch Publish
BasicRealTime.app ? A
>[5l Constraints
Pods

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

Height

Arrange | Position View

Layout Margins | Default

3 StageParticipant.swil
3 ViewController.swi

Constraints

Pods-BasicRealTime.release.xcconfig & Storyboard Entry Point
Erameworks All This Size Class
& Pods_BasicRealTime.framework
Pods

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

StackViewsUl= LIHX| 72| 2|0|otR & XMEIRFLICt M| Ul StackViews 2504 CHEH Fill2 & 2 By
EZZ AEELICH
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® im}
B &

~ £ BasicRealTime

BasicRealTime
Boilerplate
[ Assets.xcassets
EH Info.plist
x in.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
'ods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime.framework
Pods

OFX|2 o2 0|E E7|& ViewController O

o AR|X| AIAE switchPublishoi HiRIEEl
7

ZH2IA H 7|

) .Re.a.ITlmesam... D Ba..ima )

g8 < ¥ Main.storyboard (Base)

BasicRealTime )

liew Controller Scene

isw Controller

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

@ Storyboard Entry Point

m
@12 buttonJoinO HIQIEEIL|CE.

IR

Ba) X - X .

st
=]

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

3 ViewController.swift ES Info.plist a2 @™ DO e B8

)i Ve)@®V.r )M V.. )l C.r ) W Stack View ) [l Stack View Stack View
Axis  Horizontal

Alignment | Fill
Distribution [Fill
Spacing 8
Baseline Relative

Publish (

Content Mode | Seale To Fill

State: Disconnected

semantic | Unspecified
Tag

Interaction & User Interaction Enabled
Multiple Touch

Alpha
Background | MESEN Default
Tint Default

Drawing [ Opaque
Hidden
¥ Clears Graphics Context
Clips to Bounds
¥ Autoresize Subviews
Stratching ()
x ¥
19
width Helght

¥ Installed

Adstzl&LIct oM Chs 27|18 ol E& Lt

E Z0I2 textFieldTokenol HIRIEEL|CT.

o
MElE labelStateol HIQIEEILICE

L|Ct.

27| & 7FRHE collectionViewParticipantsoll HFQISEILICEH

29| dataSourceE A]3st= ViewController2

i0S
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>

BasicRealTime
BasicRealTime
Boilerplate
[ Assets.xcassets

Info.plist

pantCollectionViewCell.swift
pantCollectionViewCell.xib
3l ParticipantCollectionViewLayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
Pods-Ba:
Frameworks

RealTime.release.xcconfig

& Pods_BasicRealTime.framework
Pods

O|A| & 7tXHE AI{RE UICollectionVi

Class I} MMghL|Ct.

1, RealTimeSam..

3 Ba..ime }

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

ealTime ) Ba..e ) X M.rd ) X M.

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

ewCell 5t 2cHA2E &Y

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

ES Info.plist =y

ler [l View ) [ Collection View Participants

Publish (

Referencing Outlet Collections

New Referencing Ou

E AHA

A48tL|ct. tX{ M Cocoa Touch

i0S
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Choose a template for your new file:

i0s macOS watchOS  tvOS DriverKit

Cocoa Touch
Class

Source

Swift File

Header File

Ul Test
Case Class

Unit Test Objective-C File

Case Class

Metal File

User Interface

SwiftUl View

Storyboard

Launch Screen

O|& & ParticipantUICollectionViewCellZ X|Z3t 1 Swiftol A UICollectionViewCell2|
ot EcHAE BHELICEH Swift TFU0| A CA| AJZfSt04 @138 @IBOutletsE A« gfLICt

import AmazonIVSBroadcast

class ParticipantCollectionViewCell: UICollectionViewCell {

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

HAgE

private
private
private
private
private
private
private

var
var
var
var
var
var
var

XIB otUofM S0 2 B ASS

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

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

M, 4

RealTimeSam...

1ain.storyboard (Base)

3 ViewController.swift

ealTime ) RealTime ; >{ ParticipantCol nViewCell.xib ) No Selection

Placeholders

File's Owner
@ First Responder

~ [l Participant Collection View Cell

AutoLayoutl{ 20| M| 72| FE Ct
cH

[£] Safe Area

W View
v [l View

Preview Container

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

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

X ParticipantC...nViewCell.xib

HL

No Selection

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

RealTimeSam...

1ain.storyboard (Base)

RealTime B ITime

Placsholders
3 File's Owner
@ First Responder

Ba..ime

Any iOS Device (arm64)

3 ViewController.swift

¥ Partic...ellxib ) [l Par

B Participant Collection View Call

Safe Area
[0 View Preview Container
v [l View

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

Constraints
Canstraints

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

Y ParticipantC... ViewCeil xib

it Collection View Cell ) [l View P w Container ~ View

Arrange

Layout
Layout Margins
-

-

-

Layout Guides

Constraints

Subscribing
Published

Video Mute

alse

Audio Muted: false
Audio Level: -100dB

v

240 &

Width Helght

Position View
Inferred (Constraints)
Default

Preserve Superview Margins
Follow Readable Width

¥ Safe Area Relative Margins

Safe Area
Keyboard

This Size Class

Horizontal

Tralling Space to: Participant Colle.

Leading Space to:

Vertical

Bottom Space to:

Top Space to: Partic

Content Hugging Priority

Horizontal 260

vertical 260

Content Compression Resistance Priority

Horizontal 750

Vertical

Intrineis Siva

750

Nafault (Quetam Nafinadl

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

M|
Ct

Ba..ime

RealTimeSam...

1ain.storyboard (Base)

RealTime RealTime ) X Par
Placsholders

3 File's Owner
@ First Responder

B Participant Collection View Call
Safe Area
W View Preview Container
~ [ view
W Stack View
Label Participant Id
Label Subscribe State
Label Publish State
Label Video Muted
Label Audio Muted
Label Audio Volume
Constraints
Canstraints

Any iOS Device (arm64)

3 ViewController.swift

antColl...ionViewCell.xib } [l Par

Subscribing
_Published

Video Mute

Audio Muted: false

Audio Level: -100dB

=
alse

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

% ParticipantC...ViewCell.xib =

t Collection View Cell ) [l View View

Frame Rectangle

0%

136 £

Width
Arrange | Position View
Layout

Layout Margins | Default

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:

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
[}

i0S
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A =] 2 MO
MAIZE AEE|Y AL dEM
_, RealTimeSam... P T "
» )3 p—— B ) /7 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 ) E Particip...iew Cell ) [l View ) B Stack View View
v BasicRealTime
v @ BasicRealTime & Placeholders Frame Rectangle
v & Boilerplate @ File's Owner 5% 4 =
3 AppDelegate.swift @ First Responder 5
X LaunchScreen.storyboard v {88 Participant Collection View Cell Width Height
3 SceneDelegate.swift [] Safe Area Arrange | Position View:
3 UlView+Extensions.swift MV ieRErencontaney Layout Inferred (Constraints)
(@) Assets.xcassets v [l View :
5 Info.plist v B stack View Layout Margins [Default
% Main.storyboard v Label Participant Id Preserve Superview Margins
“ .story| L Label Subscribe State Follow Readable Width
3 Part ntCollectionViewCell.swift M L Label Publish State @ Safe Area Relative Margins
Y ParticipantCollectionViewCell.xib L Label Video Muted P
L s . L Label Audio Muted — ki
3 ParticipantCollectionViewLayout.swift X Participant ID Safe Area
) L Label Audio Volume o
3 StagelayoutCalculator.swift Constraints Subscribing Keyboard
it . i Published
3 StageParticipant.swift > Constraint: . Constraints
) g = ) onstraints Video Muted: false Sole
3 ViewController.swift Audio Muted: false
Products Audio Level: -100dB
BasicRealTime.app
Pods
» Pods-BasicRealTime.debug.xcconfig Al This Size Class
ods-BasicRealTime.release.xcconfig Horizontal
Frameworks Trailing Space to:
& Pods_BasicRealTime.framework Equals:
> Pods Leading Space to:
Equals:
Vertical
Bottom Space to:
Equals:
Top Space to:
Equals:
Content Hugging Priority
Horizontal 250
Vertical 250
+ (G Filter Content Compression Resistance Priority
RETT
et gl 2= Elo|O
—L— = Tr T E I:I
. = = 10| | A2 E|= SO C|HFO|A 7 AE C 2 MetD|X| ot
ViewControllerZ SO0}7tA o EZ2|H O|MO| A2 E|= SO C|HIO|AV ™ BEER MEtE| K| et

= NAE RF EOIHE HIgMstst aLIC

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

Cheoz AlAEolM 7tHizt 2 ool MEte o &%
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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)

}

o Aef

O|Zd0]| 24448t Bflojo}R mUS A8 35104 collectionViewParticipantsE F4456Hok gHLiCH.

override func viewDidLoad() {
super.viewDidLoad()
// We render everything to exactly the frame, so don't allow scrolling.
collectionViewParticipants.isScrollEnabled = false
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o = o

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

[a

Z 27t AHE LIEHLH Y| @15 StageParticipantite ZHEHS FXRRIE A EHLICEH O
E ViewController.swift Itof & St7{Lt Af IS AAdsH =~ Q& LTt

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.islLocal = islocal
self.participantId = participantId

olg{st &7IRIE F=5t7| 2l ViewControllerdf 2 7tAI HiPEE Zalold! o2 Qx|ghL|Ct
private var participants = [StageParticipant]()

Ol M2 o|Mo| AEEIEE0|AM ¢4Z2E UICollectionViewDataSourceE S5t Ol AF2EL
Ct.

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 {
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cell.set(participant: participants[indexPath.row])
return cell

} else {

fatalError("Couldn't load custom cell type
'ParticipantCollectionViewCell'")

}

AE|O|X|o] & 7tst7| Mol Ol2] E71E E{H 2Z & 7IRIE S A| MiAdshL|ct.

override func viewDidLoad() {
/* existing UICollectionView code */

participants.append(StageParticipant(isLocal: true, participantId: nil))

O Z2n, o] dEl= JZA| ®&7HA ol dZE[o] 2 FHIHAE LHEH L

=

AE|O|X|of & 7I5H7| Hof| AHAE E £ UTIE HStEE O|Tof| HEH AME| ZEOf
A
£ IVSLocalStageStream A2 X{&ELICH.

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

private func setupLocalUser() {

// 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

i0S

S EE|= setupLocalUser() HMEE #EHEEFLICH FHHEF 2 Oto|=2 &=
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participantsChanged(index: @, changeType: .updated)

047|M= SDKE &3l C|Hio|A Q| 7tm|2tet OtO|=Z & &fot 22 streams ZHA|of] A& CH=, A
HHml ZH7FRHO|Fof| BHE 2 & IR S| streams HIYE streamsol €& &LICH OFX|2te

23
|

=

m»
% |

LICF.
Ct

2 index7} 00|11 changeTypeO| updated?! part1c1pantsChanged% ESESES|
O| &4 HT ojL|Hlo|M2 2 UICollectionViewE YCIO|ESH7| @8 =<0
o &Lt

nok IO

|C

_

]IO
C

A
e

0jo

private func participantsChanged(index: Int, changeType: ChangeType) {
switch changeType {
case .joined:
collectionViewParticipants?.insertItems(at: [IndexPath(item: index, section:
0)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)
}
}
Ot% cell.setOf CHsll AZHESHX| OMM 2. LIS CHE KB 047 M & 7HXE Z|E e 2 dof LIS

HEe 2ok
ChangeType ZHEFSE & QLCt
enum ChangeType {

case joined, updated, left

Orx|gte 2 AE|0|X|7} HAZAE[0] QI=EX] 047 & FXstedn FLICt ZFEFEF boolE A& 3H04 AHA|X
oz Yoo|EE ] F3I0|UIE AS2 2 UHO|ESt=X| FHEfLICH
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private var connectingOrConnected = false {
didSet {

buttonJoin.setTitle(connectingOrConnected ? '"Leave" :

"Join", for: .normal)
buttonJoin.tintColor =

connectingOrConnected ? .systemRed : .systemBlue

AB|O0|X| SDK 34

= R W HCELIC M SEE S MBS 75
S ol B2t BF0IRIE & 250 48 Sasiae 2ol

IVS StageStrategy
< 2|9| IVSStageStrategy #3142 ZHEHEfLICH

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

// Return the camera and microphone to be published.
// This is only called if °

return streams

IVSStageStrategy {

shouldPublishParticipant’™ returns true.

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

}
}
Ot AHE, Al AQIXIZHHTI QIxlol U= BROIBE AMST, HAlSHE ZR oIl B AE
2lg H AL OHR|2 2 2 o] MBOIME B4 CHE HIIXIE TE5t0] 2CI20 HICI2E 25 4+
Mgt
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IVS StageRenderer

IVSStageRenderer -_rLg O ZHEHSEX|BH &t =8 Zote M EM O Bt I =7t 23K
04 Ql&LICt o] F{{o| Al M2 A2 SDK7F & 7hAtof| CHEF B4 AMEH S 22!l &7t

X} participants Hi@E O|0|Est= AULICH 2 & 7ER7F & 7tst 7| ol ZhHet Ol2| 27[&
2 & AT AY #elstv|z 2T 2ol 22 HIMAHE T2 A ®Elste §E AUEI7t U&E

LICt.

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.
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if let index = participants.firstIndex(where: { $0.participantId ==
participant.participantId }) {
participants.remove(at: index)
participantsChanged(index: index, changeType: .left)

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.isLocal { 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
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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)

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

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

[IVSStageStream]) {

those streams locally
if participant.islLocal { return }
streams.map { $0.device.descriptor().urn }

// For remote participants, remove these streams from that participant's
mutatingParticipant(participant.participantId) { data in
{ stream in

streams array.

let oldUrns =
data.streams.removeAll (where:
return oldUrns.contains(stream.device.descriptor().urn)

D)
// A helper function to find a participant by its ID, mutate that participant, and

then update the UICollectionView accordingly.

StageParticipant) -> Void) {

private func mutatingParticipant(_ participantId: String?, modifier: (inout
guard let index participants.firstIndex(where: { $0.participantId ==

fatalError("Something is out of sync, investigate if this was a sample app

participantId }) else {

or SDK issue.")
participants[index]
.updated)

}

modifier(&participant)
participant

var participant

participants[index]
participantsChanged(index: index, changeType:
}
}
Ol ZEE= Y2 ALE5t0 HZE YENE ALSXRtolA =S8t HAE R BEHgrL|CH
extension IVSStageConnectionState {
68
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var text: String {
switch self {
case .disconnected: return "Disconnected"
case .connecting: return "Connecting"
case .connected: return "Connected"
@unknown default: fatalError()
}

A& XF K| Ul 713 CollectionViewLayout

CHE S0l A7 HiRlSlE 22 M & SlaUr 37N $9l 210l ZauS A
2 xj2lstx| o{T FLICH 0|8 &7 +8E 4 AU

UICollectionViewLayout2 &Z&al{of 5t= &£ CHE M THY
Ql ParticipantCollectionViewLayout.swiftE & L|Ct O] EciA= = Cf
A

£ StagelayoutCalculatorzte= CHE 2EAE AL ELICE O EefA = ZF Frodxtod| CHEH 7| A
=l gf2 Y2 Ch2 228t UICollectionViewLayoutAttributes ZHXE MM ELICH

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)
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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))
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) ->
UICollectionViewLayoutAttributes? {
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() {

i0S 70



Amazon IVS AAZHAEZ|Y AR
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
}
// 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))
}
}
}
}
Haest A StageLayoutCalculator swift A L[Ct o EefA= & & 7[gh &/ gl
O|otRO| & 7IAt =& 7|ESZ ZF &#HIIXIe| Z Y2 HLSHEE HAAEIR&LICH 24 H2 CHE &
ot =0|7 Zx|&t E"._ dotCt L4H[7t CHE == U&LICH o]l S22 AFEAF Holst= HEdol cigh M
2 layouts H= 2|0l I E FMZ XML
should

import Foundation

import UIKit
class StagelLayoutCalculator {
/// This 2D array contains the description of how the grid of participants

be rendered

71
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A

/// 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.
///
/// 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
L1, 11, // 2 rows, all columns are full width
// 3 participants
L1, 21, // 2 rows, first row's column is full width then 2nd row's columns
are 1/2 width
// 4 participants
L 2, 21, // 2 rows, all columns are 1/2 width
// 5 participants
L1, 2, 21, // 3 rows, first row's column is full width, 2nd and 3rd row's
columns are 1/2 width
// 6 participants
L 2, 2, 21, // 3 rows, all column are 1/2 width
// 7 participants
[ 2, 2, 317, // 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,

i0S
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// 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 []

}

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
} else {
frame.origin.y = (itemWidth * CGFloat(column)) + halfPadding

(itemwidth * CGFloat(column)) + halfPadding
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frames.append(frame)
currentIndex += 1

lastFrame = segmentFrame

lastFrame.origin.x += halfPadding

lastFrame.origin.y += halfPadding
}

return frames

S0}l7FA UICollectionViewl| BO|0IR S oA E b2 MASH I AR

1+ RealTimeSam...

Main.storyboard=
Haiof gFLICH.
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X Join HE S XEI5tZ&LIC O] HHE connectingOrConnected Zt0d| 2t CH2
A SEELICt ol0] @Z Ko Ao ' AE|O|X|0l| A LEZLICH @dZ0| BO{X|H E
Z UITextFieldOlM HHAEE 2|1 sliE HIAEZ M IVSStageE MAMefLICH a7 C}
2 ViewControllerE IVSStageOi CHEt s

X[gto 2 AH|O|X|H| HISZ|HMo 2 ZQIgfLct.

@IBAction private func joinTapped(_ sender: UIButton) {
if connectingOrConnected {
// If we're already connected to a Stage, leave it.
stage?.leave()
} else {
guard let token = textFieldToken.text else {
print("No token")
return

}

// Hide the keyboard after tapping Join
textFieldToken.resignFirstResponder()
do {

// Destroy the old Stage first before creating a new one.
self.stage = nil

let stage = try IVSStage(token: token, strategy: self)
stage.errorDelegate = self
stage.addRenderer(self)
try stage.join()
self.stage = stage
} catch {

print("Failed to join stage - \(error)")

24 & st ok

P

ol
rr

I CHE Ul A2 AA 2 R[ILIC

@IBAction private func publishToggled(_ sender: UISwitch) {

// Because the strategy returns the value of “switchPublish.isOn’, just call
‘refreshStrategy .

stage?.refreshStrategy()

trategy, errorDelegate 2! renderer2 F7}5t1

ot
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&7hRH B

OFX|2f 2 2 SDKO|M = 2l5t= CIO|EE O|Tiof| et & 7HR Alof| I 25K ok &Lt
UICollectionView 20| 0|0 2HHE|R}S B 2 ParticipantCollectionViewCell.swifto]
M set APIE T35t 7|0F 51 ElLICH.

MK empty &+E FIH3 OIS HAHEE 4{EZ&LICH

func set(participant: StageParticipant) {

}
HX| #[Z AEH, & 7FAFID, AA| 2B & 5 AEHE ®2ISHZI&LICH O|E {3 UILabelsE &M
Cllo|Eguct.

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

labelPublishState.text = participant.publishState.text

labelSubscribeState.text = participant.subscribeState.text

HAAM K F= LA

of

O|EHIAE

il

Me 27 &atol M 7FK ZdQluct

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()
}
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}

CE2o 2 2C|2 Y H|E|R S47{ HEE UO|O|ESIZELICH S4A7{ dEIE do
oi M IVSImageDevice®?t IVSAudioDeviceE 30
E HZE C|Hto|AE 7|AdELch

1M streams HH{
| 254 OFX|eH2

// 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:)’
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)"

OFX|ZH 22 imageDeviceO!| CHEt O|2| E7|& A5 audioDevicel| 2|2 SHE EAlstEd
T ot
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)
b
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M

// 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"

[o][]

orx|ete 2 ddsiok 2

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)

= JUEF UIVviewd M =0 &8 AFSELICEH

oo
ok

oM MERE H EHH Z

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),
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2. O|HE MMO| ZAIE 77t X| of2HE AFEFLICEH O™ & ItXt o HIES| HHEE S50| EAIH
LICt & 7tRHE flsl Y E = o[HIE CHEt AFM|EH LHE 2 Amazon IVSO| A Amazon EventBridge

CLI X|&

AWS CLIE AI&735t04 AE|O|X| MM O|HEN HHASHE W2 12 SMH0|0H, HA HAloM CLIE
Cte2 st Ao hu|ch RHMIEH LI AWS Command Line Interface AF2 AZEME R ZSHA
(@]

L.

1. 2E0|X[ MM E LiFsto] AE|O|X| MdE Z&LICH

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

2. AH|O|X| M|4dofl CHE & 7RIS LEEstod & 7EAHE R &L

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

3. 2E||0[X| M[4d1t &7k xtol| CHEE O|HIEE LI LICEH

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

CH2 2 list-participant-events Z&0i Cist MEZ SEQILICH

{
"events": [

{
"eventTime": "2023-04-04T22:48:41+00:00",
"name": "JOINED",
"participantId": "AdRezBl021tQ"

},

{
"eventTime": "2023-04-04T22:48:41+00:00",
"name": "SUBSCRIBE_STARTED",
"participantId": "AdRezBl021tQ",
"remoteParticipantId": "Ou5b5n5XLMdC"

},

{

"eventTime": "2023-04-04T22:49:45+00:00",
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"name": "SUBSCRIBE_STOPPED",
"participantId": "AdRezBl021t@",
"remoteParticipantId": "Ou5b5n5XLMdC"

I

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

}

]
}
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aws cloudwatch list-metrics --namespace AWS/IVSRealTime

KtMIEH LI 2 Amazon CloudWatch A& A M0 Amazon CloudWatch X|E A2 S & XM 2.

CloudWatch X|E: IVS AA|ZH AEZ|A
Amazon IVSE AWS/IVSRealTime HIYAH O|AMM CHS X|EE MBS EHLICE.

CloudWatch X|EE& ArE3t7| IS M BEA| ¥l EEEIFHAE SDK 1.5.2 0|4 S A& 5Hof g LCt.
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Stage A2 ElAA ID(ARNS| €5 arn:::stage/<resource id>)®IL|C}.

Participant Xt®2 participantIDILICY.

« SimulcastLayer& "video" MediaTypel| A< "hi", "mid", "low" EE= "no-rid" 0|11 "audio"
MediaTypel| A< "disabled"L|C}. O| gt HI|®IZE = U&LICH
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INE: N Description
PublishBi Stage HEE ME2 &Y HARI7t HIC|22F 2C|2 CI0|EHE
trate DE HMESe A SE(ZE SA ES AS Mol &
H)E LtEFLICE.
el 2 HIE
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PublishBi Stage, IR, SA S HE L OClo] BRE 7IECR
trate Participa PublishBitrate & EEZStHIR. SAl LS HE ID=
nt, HEZCEI|AE SDKO| ola HEELICH SA| &S0l HIg
Simulcast MEtE B2 0| A& ID= 'HIE €t E' e 2 G- ELICEH O
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nt, A= 1080LICH 37|17 720x1280Q! M2 |29
Simulcast A2 AA & == 720LICEH
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Subscribe Stage
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Amazon IVS AAIZE AER|Y A

IVS EEEIFHAE SDK(AA|ZH AEE|R)

Amazon Interactive Video Service(IVS) AA|ZH AEE|Y HZ EF|AE SDKE Amazon IVSE O E 2|
Ao|ME HFSH= IWUXE /st JLICE Ol SDKE Amazon IVS Ol 7|EIX{E E TS MA I
O, 2% Amazon IVS2}t SDKE X|&Xo 2 JiMEliLiZi ME22 7152 £I7HE o= L|Ct. o] 7|

2 HECI|AE SDKe AL& X7t of E 2|70 Mof| M| A= Tl AFE St ClHto|A & o E2|7H[0|M

of Olxlz d& dF& x4 &6t S HAER&LICH

HEZEIJHAE SDKE HIC|IRE MEsTD =4l5t= O
3t SDKE

FAEQ AR S8 SDK

- IFHAEE|Y - EREIAE SDKe IEE AEE|TE X[HFYLICH ZHHIEH| M HIEI2 & 2%
5t =|CH 720p2 QL ELICH

« ASHEMESE T - A0EE ASAE ZHIUS MABStEE BREIHAE A YoM HE
213 AEf7I HAE £ U&LICH Amazon IVS EZEIAE SDKE HELE UWEQT AEjof A
HIC|R HIE MEES S22z ZYELICH

« N2 U 72 2E X - AF2X}7FCIHIOIAZ o{E A S Q)= 0|0|X|7} SEHFE EAZD I 7|7t
MU H ZHELICH HREIHAE SDKE MZ & 72 HHHA 37|18 25 K|HELICH AFSXEIH
ClHO[AE T EE HEM SofLt 2|MAI7|E B2 7t2 M=z HIES A2 2 2EFLch

- HOt AEF|Y-TLSE MB350 AIXIC| HEEIHAEE A S35 Z AERIZ OIHEH E5E

Q|f 2C|2 C|HO|A - Amazon IVS E2EIHAE SDKE 2C|2 M, USB ! Bluetooth SCO 2%
0ro|2 & X|HELICt.

7| =
ZEHE XHElE HA
Android 9.0 O|A - T2 HF 5.0 2 ElE& 4= QX|OF MA|ZH AEE|Y 7|52 AIE
& & glaLct
iOS 14 O| At
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IVSE #|4 4719 £ i0S HZTI 67H2| F2 Android ™S X|IEfLICE XN HE |2 o2&t
2|4 BT O|M o R BEE £ UaLICH HOIK HEO| O 0|4 XIHEIX| ot 7S %4 3742 Foj
SDK ZIZ|A - EE E5H T ZHof| A L 2ILct.

OA3IE HEIR KN

EHot X XHEl= EHE  XI@EE=E HE

Chrome Windows, 57X 2 HEEERH L Z[ & O™ )
macOS

Firefox Windows, 5 IR 2 HE(EA L £|A 0| HE)
macOS

Edge Windows 8.1 0| & 7tX| £ HT(FA L x4l 0| HH)
A

AX| Al & L]
Safari macOS 5 7R =2 HE(EA & =& 0| )

D HtY HEFRA(I0S & Android)

He X el EHE  XEE HE

Chrome iOS, Android 5 IR 2 HEEERH L =& O™ HE)

Firefox Android 5 IR 2 HE(EEA L E|A O™ HE)

Safari iOS 5 IR 2 HE(EEA L E|A O™ HE)
or{ &l Mg AP

« HIC|Q otE[HE S H2M 30 X2 2 E ZHtY ClHHO|A0 M SA[0 48 o of & 7FAtet 7
HHAM X FSste W2 B E&LICH IR H ERF 32 QLI ME AN LTSS
TEHM L.
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DHFY F30f CHEE LI 2 AlA|Zt AEE|Y EZEIFHAE SDK 7H0|E(Android 2! i0S)E &= &HA|
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e C|HHO[A M

HEZEI|AE SDKE CIHFO|A | LHEE|0{ 7L} Bluetooth, USB EE &= QL2 ME &l 44L& Cf
Hio|A 2| 7tH|2tet Oto|3 ol 25 HAMAE 4 Jo{oF &L|Ct.

AWSE EECI|AE SDKE XI%’“OE IHMELEZE D Q& LICH Amazon IVS 2E| X = EE S5l A
8 7tsdt HH U SHAE EXME QIS EM L. AWS Supportd]l 22J517| M, EREIFIAE SDK HH
2 MHM5HH Yoo|Et = —E 1|7+ HEEZIR=X| =I5t A|Z] HFEFLICEH

XS

Amazon IVS EEEIFHAE SDKE Fo|A HA{EE AFEELCH.

7ls& x|¢l HTo| oto|q E22|AZ FIHELICEH o]l A2 M 7|selCctg &
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M BT S EEIE 0Ol I 82 214 MHO| T YElAZ F7HEUC 04714 TholL
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0|7 7Tt

SEC|E MoK H M2 Ct2 A XelELIct o33t H X2 i1 Zol o
HHTof| FIHELIC

o ZAHTO| x| BIZ|AN FIElE B2, 0| R HT 4.1.4QLC}.
« O|™ ool T ol x| &E2lA0 FIHElE <. 0| < 3.2.5¢lLCt.
o FAHAM1x BElAao x| ElElAo| FHEE A, 0] A2 A 1.5.7QL]|C}.

HOIX 2 +82 Amazon IVS A& B0 HolgfLICH Lol oz= 28 £ UC|o|E Lt
DA E2E 7[E =0l UA&LICH

At 19| ofAlod| M EFOIE &~ 0| ZEE|AE HEH2 AE AUSXR| &1 =xtxe =z
(°4| 4.1.301K 4.1.42 B7}). MRIZE LHR 0| EXstX|E &2 H3 7} 5
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TTFE NZELICt 0] SDKE Amazon IVSE ¢l o Z 2|7 0|MHME L EStE WL AE I8 ZdL]

Y HEEI|AE SDKE AFE5HH & 7IAI71 HIC|RE &5 D 4E £ &LICH SDKAM|MH= CHS
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- AH|O[X[e| CHE R 7ERROI| A OIC[of AHA|

« AE[O|X|ofl 2= CHE EIIRLS| OIC|o 75

- AH|O|X[of AIAE HIC|2 ¥ 2C|2 #E| 2 2LIEHE
- Zt m|o{ Ao CHEt WebRTC &4 7t 27|

« IVS low-latency 2EZ|Y ¢l B2 EIJAE SDKO| ZE A Y

H HEEIHAE SDKO| %4l HA: 1.8.0 (REE[A LE)

2 M: Amazon IVS ¢l E2EI|AE SDKOM AI2E £ Ql= 71 =8 gredod| CHet RFAM|EF LY
=
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o
HESHAAIR 7HY Z|A

https://aws.qgithub.io/ amazon-ivs-web-broadcast /docs/sdk-reference
O| SDKE MEME=X| EelstM 2.
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« HTML ! JavaScript

ZEHE Q1 AL X|HE|E EEHE SE2 Amazon IVS EEEI|AE SDKE XML,
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AMAIZtS 2T A= RE HEEI|AE BE0| ofl CHE YA T O| A0 Q&LICE.

SUS AFEE JI1XH27|E AHE5HH o2 o Aol ZolEl EeiA e Y7
IVSBroadcastClientO|AM &2 £ Ql&L|C}.
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const { Stage, SubscribeType } = IVSBroadcastClient;

npm AtE

H7|x] 2E0M 2L, GHE A fREE 7IME & U&LICH

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

?='101|k| M%XPOI 7tH|2t & otol=oi °”A1I % —’r— AT HErE 280k 5stH HTTPSE ALE35t04 X3
C FtHI2k et oFo| 3.0 HAM|ASHoOF 3t 2 E #ALO

o
0jo
rlo
to
o
X0
wo
o
in
F

Hd
_|

2
]
ok
=
ro
mjo
FO
0%
g'l_l
kl
IR
o
rr
oz
It
mjo

Hoi Fi oflxl 4L

async function handlePermissions() {
let permissions = {
audio: false,
video: false,
)i
try {
const stream = await navigator.mediaDevices.getUserMedia({ video: true, audio:
true });
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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.');

REMIEt LI 2 T8 API 2! MediaDevices.getUserMedia(). & & Z5tMI2.

x5 e 717|182 #olste{™ 22l X Q| MediaDevices.enumerateDevices () HMEE 2|5t

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

C|HFO|A 0 A MediaStream H|O|E{ 7}XK{2 7|

A& ItSE BRI FSES 7IKM2 & Hete w2 ZRIoIM 2ERE AME = A&LICH HE S0

I-L = R |
getUserMedia() HIMEE AFE5t0{ FtH2tO M AE IS HME = JU&LICEH

AbSly sto4d Ojc|o A2k =742| audio BF= video MMO| A deviceIdE
2 M™E 4 QELICH EE deviceIdE M2t AIEX7F HEIRKH ZEZEOM B XRIE
=2 S

width & height M2f Z742 AI& 35104 O|& MOl FIHIZI SHA T E Ql&Licholast A
of o CHEH REM[EH LB 2 017|8& HZotMR). SDKE |0 &S el o sl st= LH| & =0|

Bt RS2 2 MEgfLICH 5t X|2F SDKof| AL & FIHEE Fof AA SEH|7 HEEX| A =S 0|E
Y M8stes A F&LILCL
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AAIZt AEE|YO| Z2 O|C|0{7t 720p HY =2 MEtEl=X| &Rl AA|2. 35| Z1t =0[oi| CiEt
getDisplayMedia M|Bt getUserMedia & A8t 22 =8t B 921600 (1280*720) 2 ZSHM=

o ELct.

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

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

},

1)

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

1
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AAIZE 7152 37HK| Al JHE2 AH|O|X|, M=F Al O|HEQLICH MA| SE= &HSste MEE 25

St O 28 Ecto|E & 229 £8 #|Astste ZALICt
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Stage 2cliaE= SAE ofZ2(7{0|M1 SDK AtO|2] =2 &35 &8 X|™L|Ct AH|O|X| XHA|E Lt

HHMAHmﬂw*raﬂFF“HMFE&EPAHNL%E%ﬂﬁﬂ&amwmgﬂme
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5D MHEEX[ A2 E
EherLct.
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EXtL(token2 2 EA|E)O| E E|O|X| &7t & LE7t7E 7+

const stage = new Stage(token, strategy)
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try {
await stage.join();
} catch (error) {
// handle join exception

stage.leave();

Strategy

StageStrategy QIE{H0|AE SAE ofZ2|70|M0| 26t= AH|O|X| AEHE SDKO| ME 5t
= W2 MSELICH shouldSubscribeToParticipant, shouldPublishParticipant &
stageStreamsToPublish &+& F#dsiof gLICt 2E &8 ool M MFEELCt

— BT= =2O0OH

m
T

At 4

YolEl HMEE ALE5ttiT Stage WA IOl HE R LICH OS2 & IRt Y E AE|O|X[of AHA|
stn 2E HIIKE FESHE M S AHSSHE ofZ (70| HA| oMLt 2 B T2 0|
SM2 F& MM0i|M RHMS| DB ELICH

const devices = await navigator.mediaDevices.getUserMedia({
audio: true,

video: {
width: { max: 1280 },
height: { max: 720 },

1)

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

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

audioTrack: myAudioTrack,
videoTrack: myVideoTrack,

// optional

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

iy

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

}I
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// 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();

HItxt =

shouldSubscribeToParticipant(participant: StageParticipantInfo): SubscribeType

74 271 xF7 AE|O|X|of & 7t5lTH SDKE S AE ofZ 2|7 o|4d0] sHE 2 7tXFC]
Z{2IELICt M2 NONE, AUDIO_ONLY %! AUDIO_VIDEOQ!LIC}. O] &2l gt
OHEZEE|F 0|2 H Al HEH, 34X 75 AEf == AE|O|X| A4 AEHof CHEH ZHHE =7t el
t. AUDIO_VIDEOQ7} HttE|= AR SDKE +5 ol &4 &IFR7F HAIE W7HK| Z|cteln, Z2AM

Mito ZM O|HEE WHA|7{ ZAE ojZ2|710|MS YO|O|E&L|Ct.

Im nu e

> I

CHE2 ME AL

const strategy = {

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

// ... other strategy functions

AN 7=
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Amazon IVS !
g 2E IR MR EYIE oteE ZAE ofE2|A 0/M(0f: HIC|I2 ME! o Z2|A0|M)S I8t
O 7|S 2| T T Lct.
T L 7HsELUCH ParticipantInfol| userInfo £8& ALE35t0d MHUIM M3 ste &4
S 7|tez HIIKE MEMoz FSELICHL

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
}
O|E Eall SAHRI7F A EHL EX| 21 2E HAEE ZLEZEE £ Q= AE|O|X
&LICH SAE OfE2AO|M2 FIH HIZLA 222 AI830d BAXI7F HEE 2
EdHE EolX| A& & + &Lt
HA

boolean

shouldPublishParticipant(participant

AH|O|X|of| AZ | SDKE SAE
HolgLIcH ol MSE EEE 7Igtez HAIE HEHo| UE
ChE2 dE FE YU

const strategy = {

shouldPublishParticipant: (participant) => {

return true;

other strategies properties

/]

: StageParticipantInfo):

X =7
S =
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o= 2|7 o|ME a5t E
2

7tRE7E H I AlsH OF shHE

7tRtofHEt =& E

Ex| ofE
B

95

AA X 5



Amazon IVS MAZE AEE|Y AL AEM

Ol= ALEXI7F E 4 HAISHZIE Bote 2 AT o= |7 ofMof CHEr R LICE.
HICIRE SAHE | SF7|HLE E21/E717k 7hSsHES & &+ U&LICH
HA F2E AMEE AR S W SRILICH SAHISA e 7HAIEE AF HE8ste

=
Z30] HHEF 2|BF AL AbE|of MEFEFLICH)

HAE AEZ] MEH
stageStreamsToPublish(): LocalStageStream[];

AAIE i Ol AF&stod HlAlsHol st= 2C|2 H HIC|2 AERE ZA™ELICE ool cHsiAME O/C|od
AEE AA M REAS] ABELICE

MEF AClo|E

>
noju

_

12F2 S2{0[0{0F & LICH 2| &+ S0l ptetel= 22 AMERI HEE = UE
.|§ E0{ ZAE O E2|70|M0| 2|5 ALERI7t HES RHE K] H AISHK]

o= B2, shouldPublishParticipantOAf Bd~E dhEHEr & Q& L|CHOf:
hasUserTappedPublishButton). X|& Ar&Xte| &= o] et BTt ¢HE e
stage.refreshStrategy()E £&35+04 SDKo| Al Ztoll CHEF M=FE 22|15t HEE A
Ot M3 E A3 E EYLIC SDKOIAM shouldPublishParticipant Zt0| HAE Zdg &
25t HAl T2 M AT AIZHELICH SDK #HE|t 2 E &7t O|Tnt S8 gt etetsle 89
refreshStrategy £& Al 2H|O|X[7} =™ E[X| e &LICEH

LT

o T2 T

el
[o}

shouldSubscribeToParticipantQ| Bt 10| AUDIO_VIDEOO| A AUDIO_ONLYZR HHZAE HE2
O|™of HIC|2 AE 20| EXFHCIH BhetEl Zo| HEE 2 & & 7tXtoi CHEt HIC|2 AEZ0| M7HE

Ut o 2 AH|O|X|= TEFE AL&3104 O 7=t 3R MEf 7H 9]
= E o E2|70|M0i|AM O|E SHIZEH B ElSt=

&LICt O|2 I8l stage.refreshStrategy() E&2 T™E0| HAELIX| 2= Bt OfF A8 Qi
OS2 AZF0| M2 &do|ztT MztstH ELct

Stage QIAEA = OHE O|O|E{RILIC} stage.on()2 A5t AE|O|X| HEN/ Z2EZES A
E o Z2[7o|Moi| MFELICH ZAE ofEZ|7H0|Mo| Ul YHIO|E= MHo 2 O|HIE | ofs] X|#

2+ J&LIcH o|HE = &1t Z &L

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

A 7= =
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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) => {3})

CHE 29| o|HEO|M 31T ParticipantInfoZl M3 ELICH

OHENM MSBsts HETF 2ol Bhet Ziol &2 0|2 N2 o 4 ElX|
= of&LCH o & 04, shouldSubscribeToParticipant®l Bt gf=2
STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED7} E&E I HZAL|X| of2 Zdo 2 of AHELICt
SAE OfEZ|FO|M0| EH FHIIKIE T55tEdE AR T & 7HRIS] H Al HEfQt FE5HH H5t=

ClF X
o
TS RS BHEra|of BLICH SDKE st M2 4EH7F AHIOIX| HEIE 7I8HS Hest AlzZto] Al

oro|3 2! 7tHietet 22 2 T Xl= §o| R0 Mol M 240 S st HHAHE AFHE35H0 A
ASEL|CEH MediaStream O| 0| X0 AME MediaStreamS AF235104 SDKOIAM HA|SHE Ol A El=
LocalStageStream 2| S5& oHELICH

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

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

1)

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

[u-}

st S/ HAl

OHEE|AHO|MoM BF ALSAtS| &l 7tHIEt I 3t SR E HAISof & LICH stH SFE HAlst
ci{H IRt EESR FJF StageE THE0{0fF g LICH.
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// Invoke the following lines to get the screenshare's tracks
const media = await navigator.mediaDevices.getDisplayMedia({

video: {
width: {
max: 1280,
},
height: {
max: 720,
}
}

1)
const screenshare = { videoStream: new LocalStageStream(media.getVideoTracks()[0]) };
const screenshareStrategy = {
stageStreamsToPublish: () => {
return [screenshare.videoStream];
},
shouldPublishParticipant: (participant) => {
return true;
.
shouldSubscribeToParticipant: (participant) => {
return SubscribeType.AUDIO_VIDEO;

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

&7kRH EA| 2 R

T 50| 2t 2| STAGE_PARTICIPANT_STREAMS_ADDED O|HIEE &3l StageStream 24| Hid
£ @7 Euict. o|HIE= DIC|o] AEBIE EAE M =20| &= #IIA BEX MSELCH

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

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

}

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

videoEl.srcObject = new MediaStream();

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

1))
IR HAIE SEHSHHLE AE R 50| F AL MHE AEZ T FA
STAGE_PARTICIPANT_STREAMS REMOVED &47| 3EE/LICI. SAE ojZ2|FH0|M2 0|2 AS 2

A& 3to1 DOMOIAM & 7HRES| HIC|2 AERE XM 74sH ok &f LICt.

STAGE_PARTICIPANT_STREAMS_REMOVEDE CISES Z&5l0{ AERIO| NHE £+ UE BE AlLt
2|20 M SEEL|Ct
o Y EIIRIIF HAIE SEHEFLICE

=
EZ ClHlo|A7 258 FASHHL #52 AUDIO_VIDEOO|A AUDIO_ONLYZ B4Z&hL|C}.
A IR AH|O|R|E L}

E L}

Hu

4 IR 74 2H|0X]

2 E AL2|20i A STAGE_PARTICIPANT _STREAMS_REMOVED7} S £E|B2 A e 2 LI717|
2t Sof VI & 7HAHE M7H5HE AFEAF X|H HIZELIA 220| HRSHK| ot &

(0)
4

OlCjo{ 2ER S47{ X 47 sl

o

LocalStageStream Zi#M|oll= AEZ|9| F471 018 E AN[0{5t= setMuted &7t U&LICEH O]
& stageStreamsToPublish T2 gf0i| M BHELE[7| HO|Lt T 0| AERM ZEE = JUEL
Ct.

SR:refreshStrategy &
ZH7| QIAEIA 7} HEEHE|T] Al
=

LocalStageStream Q1A

stageStreamsToPublishof 2|3 Af LocalStageStream
| 472 § 474 &EN7F AH|O|X|o A ELICH A4
S e & Els SAH ZEj7E RX||=5F Fo|sof FLCt.

Y
A

o ogu ok

E
~A8
A IR O|C|o A7 SEf ZLIEHE

Z7R7H HICIR = QC|20| 47 HEE #HAES EZ 381
STAGE_STREAM_MUTE_CHANGED O|HIEJ} EZ|HELICt StageStream?| isMuted £ AHE
0 UIE MH5| Mcllo|EgLCt

tH A= AEZI 220} 87
|

P

(][]

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

A 7= =
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// handle UI changes for video track getting muted
}
1))
Eft 2C| &= HICIR7F SAHEIRE=X| 045 0f StageParticipantinfoCl st & Ef HEE & Qlg +
A& LICH

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

1)

WebRTC 4| 7tX 27|

HAIAER E= 75 AEZ0f CHEF %A WebRTC SHE 71X 224M StageStream0i A
getStatsE AL ELICt await2 S35 = promise MQISZE SHE AME £ Q= HIS7| HAE
ALct Aot= 2 EFE SHE Z&sts YMUE[2] RTCStatsReport &LICEH

try {
const stats = await stream.getStats();

} catch (error) {
// Unable to retrieve stats

Zdo| M52 Il ChS Mef 7S 2 getUserMedia & getDisplayMedia &2 AMEHste A
ol E&LCt

const CONSTRAINTS = {
video: {
width: { ideal: 1280 }, // Note: flip width and height values if portrait is
desired
height: { ideal: 720 },
framerate: { ideal: 30 1},
b
};

LocalStageStream ‘HMXof| MEE FIt SME S35l OIC|01E H AMEHe = U&LICH

HAIY 75 100


https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference#stageparticipantinfo
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const localStreamOptions = {
minBitrate?: number;
maxBitrate?: number;
maxFramerate?: number;
simulcast: {
enabled: boolean

}

const localStream = new LocalStageStream(track, localStreamOptions)

2o Z =04 A
« minBitrateE EHElRX7I AEE W22 0i|d&lE =4 HIEHOEE HYELICH JeLt =3
SEeHICIR 2ER2 QIAHE Ol HIEZO|EELH XA BFE + &L

« maxBitrates EHEIRX{7} 0| AEZ|0f| CHH =1H5HX| b Ao =Z oAkl
ALt

ﬂ
)
E
m
r=
2
NW

+ maxFramerateE H2teX{7t o] AERI0] Chsh ZT5tx| of R 2 Y=l Al 22 &
E MAhct.

« simulcast M2 Chromium 7|8t HE} X0 MEBH AFEE &= Q&LICE O] SME AFESIH AE
2lo| 37 HIHE AESE MEee £ &Lt

o= Lo 2 AA =
« 0| Sl MHE WEXZ AMstol et CHE & 7FRIo|AH T&E gHEts MElE £~ Q& LT
e simulcast7t maxBitrate LY/EEE= maxFramerate Ztot &7 X|MHE|E A2 maxBitrateZ}

L5 SDKO| 5 #HmZ £2 A%l 7| maxBitrate 2! 900kbps OF2hE LiZ{7Hx| S # Ol
Bi3h gte WSOl £ M £ WE AlS0| TAE Ho= oAELIC

- maxBitrateZ7l & HME =2 HE 2| 7|20l HIsH HF EH X[HE[™ simulcast7/t HIEH
stEl L,

 shouldPublishParticipant7}t false& gF&tst, refreshStrategyE HYMHOE 5 &
5t11, shouldPublishParticipant7t trueE Bttt 5t refreshStrategy% CHAl &
MrMOoR 5&55t= 282 S8l O/C|0{E CHA| AIAISHR| T E simulcastE HD B 4 gL
Ct.

IR &8 71271

CreateParticipantToken RIEXZQIE Q@Ho|M S48 X|'Hst= B StageParticipantInfo

HdolM EEE = = JU&LICH

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {

HAIY 75 101
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console.log( "Participant ${participant.id} info:', participant.attributes);

1)

HE3 X &2

EZ C|Hto|Aa 2| HE ST AZE0| Z0o{X|H SDKE AHEAL 2] gl0| LR XM 2 [HAAE Al &L
Ct. SDKOlA ZHR1ZE 0| S = 0[X| efot AtE A} o] ERF 2 U&LIC

AE|O|X|2| AEfE= CHAIZ STAGE_CONNECTION_STATE_CHANGED O|HEE Esl ®2|& 4 U&L
Ct.

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

case StageConnectionState.DISCONNECTED:
// handle disconnected UI
break;

case StageConnectionState.CONNECTING:
// handle establishing connection UI
break;

case StageConnectionState.CONNECTED:
// SDK is connected to the Stage
break;

case StageConnectionState.ERRORED:
// unrecoverable error detected, please re-instantiate
Break;

Z AH[O[X|o] §3XMez #HIIE & R/ 7 Y st SDK 20| Zo{Zl & 44 -0
o
=

LIEFHLICH M Stage Z4AE SHE T HE T AEf7F JHM | & 7HE AT EHLICH
IVS R E 2 AEO|X| EEEIFNAE

AE|O|X|E EREI|AESIE{H HE O] IVSBroadcastClient M/ME BHE C}

2 QoM MHsH CHZ SDKE ER2EINAESHY| QI8 LetxQl X|&S mELICH.
STAGE_PARTICIPANT_STREAMS_ADDEDE S3dll =£Fl StageStream S&2 AI8350{ Ct31+ ¢
Ol EEEIHAE AEZ T/ MEE = U= & 7IIAt OIC|o AERIS ZHME &= &Lt

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

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

HAI L = 102
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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;

1)
1)

Zoof ek AE|0|X|E &5t IVS X1 A|ZHO| B2 AEZ2 BEEEFHAESIO I B2 HSoA
CH7HL &= QU&LICH IVS X[Q A|ZH0| B2 AER|A AFR MEAMO| Amazon IVS AEZ|0|M 048] =
AE EM5IE R XFHML.

* stage.leave()E £ LXE ZE2HE AR Mol Z|CH
e [}

10= = of XixIEI E.”

—_ O -

o ¢H: EEtRXME M2 TR MME CHA| Z gL
H

« JH& At 2&0|AM Exrror: UnintentionalError at StageSocket.onClose 277} BtEEL|
Ct
N W IR EEY StLte| AH|O|X[EH Mg = U&LICH Ol 2F = QUAEATE B CHLO|
A0f UA7HLE 042 C|HIO|A 0| U=EX| iR FE5HH SUE EIIA EE2 2 & 0[4 2| Stage ¢!
AE{A T} AAIE] [ W A4S |}
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https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html
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- HElE RXIStE Ol EXM7t US = USH
StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED
O|HIEE E& [l StageParticipantPublishState.PUBLISHED
StageParticipantPublishState.ATTEMPTING_PUBLISH AEH7} HHSE £~ Ql&LICH.

HEYH: = E SEF I HIC|L YT E 720p2 MBS AIL. getUserMedia
getDisplayMedia £36| LiH|2t =£0|2| getDisplayMedia M|Et getUserMedia & A8t 2t =
8t 42 921600 (1280*720) 2 ZIHsHM= oF =L,

Safari M8t ALE

. 7

—

2
[kl

EZEE HE5SIE{H OS =Z 0| M Safari & AlO|E M o| Hets R sl ok gfLICt.

. Safaric 7|E2Xo 2 B E & x|E FirefoxL} ChromePt2 £txo 2 ZX|5IK|= SA&LICH & &
01 OBS 74 FtHIEH= Z

Firefox X8t AtE

« FirefoxOll M TS S7ottdT AAE HEHS Zdstsliof fLICH &8 eh =o0i= AHERIE
FirefoxE CHA| OfF MCHZ XS EhL|ct OZX| oto™ HMHeto| XIEHE Zdo 2 QlAE|H HEt

AlZf Sl
Kol M o @7} & e LICE. NotFoundError

* getCapabilities HIME7t gi&LICH &, AL&XHE OlC|of EO| Y Lt SEHIE U2 + A
&LICt. O] Bugzilla EtEHE &HZ5HML.

= 7 X| AudioContext 40| gi&LICHO: X[ AlZE 2 &M'E ). O|l= 2L ERME T A6t
£ 1= A RtoAE EX7HE = U&Lich

« MacOSO| M= getUserMedia®l ZtHI2t L= 7} 4:3 S&EH|2 M|EHELICE Bugzilla A2|E 114
Bugzilla AZ|E 28 & ZESHM L.

« getDisplayMediaOdiM= 2C|2 A7t X|BEIX| &t &LICt O] Bugzilla EtEHE & ZHMIL.
- 3t ARl TR £ =7t 2|X0| obHL|CHef 15fps?). Of Bugzilla EtEHE & Z=5HAIL

0%

DHIY | AEE AL

- getDisplayMediaZ2 Ht d & x|of M= &t S/ 7t X|HE|X| &t &LCt
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https://developer.mozilla.org/en-US/docs/Web/API/MediaDevices/getDisplayMedia#exceptions
https://bugzilla.mozilla.org/show_bug.cgi?id=1179084
https://bugzilla.mozilla.org/show_bug.cgi?id=1193640
https://bugzilla.mozilla.org/show_bug.cgi?id=1306034
https://bugzilla.mozilla.org/show_bug.cgi?id=1541425
https://bugzilla.mozilla.org/show_bug.cgi?id=1703522
https://developer.mozilla.org/en-US/docs/Web/API/MediaDevices/getDisplayMedia#browser_compatibility
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i & AAR7E LA SX|E < Ul &t
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« Android C|H}O|AO| A FHH|2}

- HEIRXE HOERERE BFEH AA AEZ0| A Het 2C|

try {
await
} catch

// 2)

H: 1S Ol Eotdo| ol HEILICEH

=

Me 2F =71, ¥l ER2EINAE SDKI} O ZE|FH 0| Mo 2 F
Z2 o Ez

7F &Lt

= new Stage(token, strategy);
(e) {

stage instantiation errors

stage.join();
(e) {

stage join errors
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stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {
if (state === StageParticipantPublishState.ERRORED) {
// 3) stage publish errors
}
1)

stage.on(StageEvents.STAGE_PARTICIPANT_SUBSCRIBE_STATE_CHANGED, (participantInfo,
state) => {
if (state === StageParticipantSubscribeState.ERRORED) {
// 4) stage subscribe errors
}
1);

AB|O|X| QIABIASHE EBS HZOR HB SIS AXIB SEHOIME FoiM HEY 4 ol T v}
x| 7|20l £ 2 2X|E OISLICH [hatM SDKOIM ST 7 L ag 4 Qs

£E0|X| E20| FAO| HRE B YBLICH AE|0|X|IE QIAEASLE 1} SDKOIAM "AE0|X| £
22 nysts B SRV LA LICH BHE HAIRISH BH 277 wAELIC

AE|OIX| &7t 27
MZ AHOX|of &7tstedn & M e = U= 2 FLICH
AEO]X| A X|E

A E AHOIX|(EED AZ =)ol &71E m Y MELICH joinSDK HIMHEOMM “10%
InitialConnectTimedOut £"2t= MIA|X|Q} &7 @ F 7t whaishL|Ct.

ZRl: M £EOIX|Z EE EES dHE F COHA &7H6l EAML.

DtEE VIR EE

EZo| = ml 2 MEL|CtH join SDK HIMENM “EZ0| BFZ2 E|o{ T O|4 RE & K| ob&LICH”
ot HIAIRIQE &7H @/ 7t 2 ghLc.
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FE5tR| A7HLE FAE BV EE

EZ0| f&5tK| LHLE F|A/0dZ0| BAS W S LICH joinSDK HIMEOM “10=
InitialConnectTimedOut £"2t= HIA|X|Q} E7H 2771 erMetL|Ct,

ZXMEZES Hd8 F CHA[ &7t6 EM 2.

AEO|X| EE9| Al0| HRETI A K|TH AHO|X] HHOIM HEE B0 2l LICH joinSDK
HIME0|A “10= InitialConnectTimedOut &2t HIA|X|Q} 71 2771 erMstL|Ct.

Zx: QA ESS MM SC

>
%]
N
:|°|='
HL
x
FO

HAI A HEST o8

SDK7} AE|O|X| MEH0|| T&5t0d S MHE 4+ e AR &MELICH joinSDK HIMEO0M “10
= InitialConnectTimedOut £"2t= HIA|X|2t &7H @ F 7t erMstL|Ct.

ZR|: C|HiO|A iAol S7E W7 K| 7ICHEl = ChA] & 71 2AMlL.
o] &7t R HESZ 2

C|HFO|A Q| HIEST 9dZ20| 20{X|HH SDKeF AE|O|X| MH| ©dZ20| Zo{Z& £ & L|CH. SDK
7t . O|4 HHRIlE MH|AO HAZAE = Q7| MHEM 2£0 2LF 7 EAIE £ U&LICEH https://
broadcast.stats.live-video.net0l CH gt POSTE AlulfEhL|Ct.

HA WEE 75 52 42 Z2&0 AA/FS Al BHE @77t EAIELICH
LR X o 2 SDKE K4 oz M2F2 AlE6t0d RHIAS A= & LCt

Zz: ClHhol& odZo| B Wk ZIchElM L. AA EE 75 50 A2 HaFg M2 T O/cio
AEZIZ CHA| HAISHMI LS.

AN 75 2F
HAl 28: AHAl A
Xt

[

HAI7F Ao 5tH SDK7F ERROREDE E & LICH Ol HIEX T AE| = HAIXRF =7 0| 7}
AH|O|X| L2 0] ErMsr &~ &Lt

An

stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {
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if (state === StageParticipantPublishState.ERRORED) {
// Handle
}
1);
Zx|: M2 ME 11X 0|C|o] AEZRIZ CHA| HAISHMIL.
75 2R

An
£

T=0| 2lIi5t T SDK7t ERROREDE 2D LI Ol= WE®S|Z B £= =4 s=8F0| 7t
£H|O|X| Eo 2dE = A&LICH

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

if (state === StageParticipantSubscribeState.ERRORED) {
// 4) stage subscribe errors
}
1)
ZX: HES ME I MER 52 AR

VS EZ2 EIF|AE SDK: Android 70| E(AA|ZH AEE|Y)

IVS AA|ZH AEE|Y Android E2EIHAE SDKE ME3HE & 7HAL7E Androido| M HICIE &8t

com.amazonaws.ivs.broadcast 7|X|= & EMOIM HBEst= QUE{HO|AE FAELICH SDK
M= Chg 24 K| ELich

- AH|O|X| &7t

. AE|O|X|Q Ct2 Z LRI A O|C|o] HAl

- AH|O|X|of = CHE E7HAte| OIE|o 75

- AH|O|X[of HIAE HIC|IR ¥ 2C|2 el I ZLIEHE

- 2+ m|o{ 4ol CHE WebRTC 4| 7tM 27|

« IVS X|2d AlZHO| B2 AEE[Y Android EEEFHAE SDKO| ZE &

OtEZRO|E HEEIHAE SDK A HE: 1.14.1 (EEIA L E)
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/release-notes.html#feb01-24-rt

Amazon IVS

X EXM: Amazon IVS Android E2EFHAE SDKOIM AL E £ U= 7tE S8 Yo CHEt RtAl
&t LH& 2 hitps://aws.github.io/ amazon-ivs-broadcast-docs /1.14.1/android/2| # X HHME EH =5t
MAIR.

MEZ FE: https://github.com/aws-samples/ -sample 2| Android MZ E|ZX|EEIE XS AAIL.

GitHub amazon-ivs-broadcast-android

ZEHE 27 A& Android 9.0 0|4},
INES g
glolEe{2| M x|

Amazon 7Her 8 Z30{ Amazon IVS Android EEEIFHAE BIOo|EHE|IE F7}5H2{H 047]0] LI Zd&
H(zl4! HT 2| Amazon IVS EEEIFHAE SDKE) 2t0|E2{Z|§& 2&2| build.gradle T F7t
grLict.

repositories {
mavenCentral()

}

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

}

utok

o
r

18

ol

-t

ok

OiL|HAEo| CFE HErE F716t04 SDKO|M AT[FHE S -2 & = AT

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

CC
4

SDKE 32 = MR|stedH CtZ R0 Z|& HEE CI2EZESHMIR.

rr

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

-stages7t £7IE aarE Ct2 2= 5Hok gLCt

Het on
Aol M AHEXES| F7HHEH X OFO|30ff HMAE = = HEHE &8l ok &fLICE (0= Amazon VSO
ot S8te|X| eferd 7tHIEtet oto|=3off AM|ASHOF 8t 2 E OHEE|7H| ol EELct)
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https://aws.github.io/amazon-ivs-broadcast-docs/1.14.1/android/
https://github.com/aws-samples/amazon-ivs-broadcast-android-sample
https://github.com/aws-samples/amazon-ivs-broadcast-android-sample
https://search.maven.org/artifact/com.amazonaws/ivs-broadcast

Amazon IVS N . -
#Qlstm, 2HX| o™ HEte 2MELICH

o17|0l M= ALSRE7E F04El Heto| o|Ol U= x| & lst

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

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

break;

017|M= Ch31t 22 AL8X SEE Z&Licth

@Override
public void onRequestPermissionsResult(int requestCode,
@NonNull String[] permissions,

@NonNull int[] grantResults) {

super.onRequestPermissionsResult(requestCode,
permissions, grantResults);
if (requestCode == 0x100) {

for (int result : grantResults) {
if (result == PackageManager.PERMISSION_DENIED) {

return;
}
}
setupBroadcastSession();
}
}
HAI Y 7=
7H
AAIZE 7152l 37kx| B4l TS AE0IX|, F2t U BI{{QLICH M SEE St MBS 75
st ol LR Betolole & 22X £8 Hastsis HelLn
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Stage 2tA = ZAE o E2/7|0[M1t SDK ALO|S] =2 &35
ELHOH AE{O|X|o]] ’“7P0P Lt7t= ol ALZELICH AH[O]X|E
fEstn HERE|X| ot EE BXAIY(token2 2 EAIE)O| EHR
Ehefuict

28 x|™LIch AE|0|X| RHA|E Lt
RrE 1 & 7hsted® Ao E811odA
gfLICE AE|OIX| #7F & Li7H7|E 2F

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

try {

stage.join();
} catch (BroadcastException exception) {
// handle join exception

}

stage.leave();
Stage E2HAE= StageRenderer7t MR E £ Qe {Ixl0|7|= gLICt.
stage.addRenderer(renderer); // multiple renderers can be added

Strategy

Stage.Strategy QIE{HO|AE SAE OfE2|710|MH0| ¥st= AHO|X| 4EHE SDKO| MY =

S MBELICH shouldSubscribeToParticipant, shouldPublishFromParticipant &
stageStreamsToPublishForParticipant &8 F&alofF &LICt 2 E &+ ofgfoil M MH

g LICH

=

IR A=

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

N
AL

2174 %7} RH7F AE|O|X|0f & 7H5HH SDKE 3 AE O Z 2|7 0| Mol 3T & 71ALO| 5t = ArEY

£ z2|gfLict M2 NONE, AUDIO_ONLY 2 AUDIO_VIDEOQILICE O &f0f Zf2 HIete [ A

E OHEZZ|FI0|ME2 HA| AEl, $4x 7+ 5 ME| == AH|O|X| @472 AEfol CHEH AHE 2o 7l iaL
Ct. AUDIO_VIDEO7} BHEtE|= B SDKE 75 Hof| A8 & 7FR7F AAIE w7k x| Z|ChE|D, =2 A

A Hto] AR HHHE S8l ZAE o Z2|70|ME Yol E &Lt

C22 ME 73ULICEH
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@Override

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

}
o 2E KL ME BET|E 2ote 22 E ofE2|70|M(0f: HIC|2 ME oHEEZ|A0l4)E 2IFt
Ol Z7Is &l T~ FELCH.
12 FHET 7hsELIch ParticipantInfoll userInfo 48 AL&5t04 MHUIM M3 st 4
g 7|te 2 HIIKE WMoz =58 LCHL

@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;

[

O|E Sl SMAI7F AH EHL X[ 81 2E HAEE ZLEHZE = U= AH|0[X|E BHE = 2
&LICH ZAE o EE[7H[0|ME2 FIt HIKL—I/\ ZXE A85t0d MR MZE & = URIE AL

—— ——

EoHE EOolx| =5 & = JU&LICH
HAl

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

Jm

AE0|%|0fl QIZEIH SDKE EAE OhEEIA0IMS HElstod S ATIRLIL HAlsHoF sH= x| 0B
sroIstLict Ols MBE E2S JIHoR AAY HEH0| Y= 27 ATIROII =S ELICH

ME FEULICH

iul
i)
rlo

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

}
Ol ALERI7F B4 HAlsH7|E Hote EE HICIQ AT ol ZE2[7H| 0|0l cHer #HULICH 2C|2
HICIR& SAHEE SA7 oHX1IoP04 ZAN &7|1HU BIIE717F 7hsst & & & QJ&LICH (AIAl
HAM FAE MEE = UX| ST W ZBILICEH SATH/IE AT SlME 7HAIEE R HE S

=
Z30| HFEFEIEE AL Atedlof| "—*.E*E*L—IEP.)

=

ANE AER M

@Override

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

}

AAIE i O|F AL&3t0{ HAlsHoF 5t= 2L
A E 2 HAM REMIS] A EFLIC

Xo)
yo
o
o
X0
>
[m
1L}
o
M
Al
o

A- gLt olof CHatiA= Olc|of

™22 SX0[0{0F BLICH @ & S0l dtetel= gt
Ct. o & S0{ ZAE o EE[7|0|M0| 2|5 AHEXIIF HE |
BHe 8%, shouldPublishFromParticipant01|k| HeE dhetgE = U&LTH:
hasUserTappedPublishButton). X|& A& XS] &% 2 &of 2t BTt BHE ™
stage.refreshStrategy()& _T_"oP04 SDKOi| =|&l Zkol| CHEt TEFE 2|25t ¢HEE ArEet
MBS *.J?.% HHLICEH SDKOIIA shouldPubllshFromPart1c1pant 2+ ol ._=| 3E JAg &

refreshStrategy 3E Al *E|0|x|7|' F=HE[X] ‘Béﬁl—llif.

shouldSubscribeToParticipant@| Etet Zto | AUDIO_VIDEOO{A AUDIO_ONLYZE HHAE &L

H.
O|Mof H|C|2 AEZI0| EXRHFHCIH BretEl Zo| P E 2 & FI7IAtof Cit HIC|2 AEZI0| MHE
L|Ct.
Ut o 2 AH|O|X|= M2 S AL&35t0{ O MEFut $4AH T2F 7ol XIO|E 71E 2 8o 2 XME5t
OS2 SAE oOfEZ|70|MoM 0| SHIEA #Elsts ol 28t ZE AEfol CHs Z4HE 27t o
&LICt O|Z I8l stage.refreshStrategy() E&E2 TE0| HAL|X| = & o} F 48 gl
02 ARF0| M2 2olztn Hzhst™ ELc

HAI L = 113



Amazon IVS =

=

StageRenderer RIE{HO|AE= ZAE o E2[70|M0i| AH|O|X| &EHE ME5t= WS A
Ct A E o ZEZ# 0|M2e| Ul ¥O|O|E= CHAZE HHE{ M XM Sst= o|HEO 9
& £ ULt HHH=E oS0t 22 &8 M3t

E
E

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);

CHEEo| HIMEN M i Stage 2! ParticipantInfoZt M3 ELICEH

HHHO M MBS st= HET7F M2 ol ghet Zhol F&E O|E W2 oot ElX|= A&LCt o & S0,
shouldSubscribeToParticipant®| Et&t 7I% onParticipantPublishStateChanged7t &
O

== [ HAL|X| ot 7do 2 o AMEILICH S AE OfZZ|7|0|40| EX RJIAIE LESE{E 7L S
o &R AA| HEf2F FEEHH BHoteE 5 Y2 BtEtstoF & LICH SDKE §st=E TEF & Ef7t
AE|O|X| &EHE 7|HE HEE AMztoll 4= S ot JE S FHLich

StageRenderer= AH|O|X| E2iA0l 1AE = U&LICH

stage.addRenderer(renderer); // multiple renderers can be added
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0!

HA| £ 7+XIBE onParticipantJoinedE EE|H3I, & 7HAI7F HAIE SE35H7HLE AH|O|X| M[AMo|
M L+Z mobC onParticipantLeft 7t E2[7HELICH

O|C|o{ A E 2! H Al

LHE oto|= & FtHi2tet 22 2Z C|HO|AE DeviceDiscoveryE S8 AMELICH CHS2 X
Ftoletet 7|2 oto|3 & ME4Et O SDKOI| HIAIE LocalStageStreams 2 EHEHst= of MLt

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 ImagelLocalStageStream(frontCamera);
AudiolLocalStageStream microphoneStream = new AudiolLocalStageStream(microphoneDevice);

publishStreams.add(cameraStream);
publishStreams.add(microphoneStream);

// Provide the streams in Stage.Strategy

@Override

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

}
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T=0| 2 E|™ #H2{9| onStreamsAdded & & &35 StageStream 24| HiPE S EHA ELICH
ImageStageStreamOiA O|2| E7|& ZHAME £ Ql&LICt

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);

AudioStageStreamOiA QLI =& SHE AME &= U&LICt

((AudioStageStream)stream).setStatsCallback((peak, rms) -> {
// handle statistics
)8

EHIMR7E HAIE SESHALE &7 +50| FAEH MHE AEZD &7 onStreamsRemoved &
7P SETILICH SAE OHEZC|FH0|M2 0|8 AMEZE AE5I0d 27| AIS X0l M & 7HREC] HIC |2
AEZIZ X|7{5loF & L|Ct.

onStreamsRemoved= CHE2 X8 5t0{ AERO| MHE £ = BEE ALE|20MH & ELICH.

A 2RI HAIE BEHEfLIC
7

« ZZ CIHIOIAT} 2SS FASHHL 52 AUDIO_VIDEOQO|A AUDIO ONLYZE BdZ@EL|CT.
o 74 B IR AH|O|X|E LEZELICH
« 2Z BRI AH|O|X|E LEZfLICH,

2 E AL2|20] M onStreamsRemoved?t SEE|E2 HA £= 22 L7172 2 Sof UIo A &7}
AE MHSHE AFAF X|H HIZLA 22|0| 2 sHK| of&L|cH

Ls H

gicjo AEZ SA7{ L SA7{SHA|

LocalStageStream ZiAMoll= AE 2|9l F471 048 E AN[0{5l= setMuted &7t U&LICH Of &
=& streamsToPublishForParticipant 2 & oA BHetE|7| ™oL ol AERIIM & &

g = A&LICH
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MAIZH AEEIY A A
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&2 refreshStrategy &

LocalStageStream Z8A{| QI

LICt A LocalStageStream €I
L|CF.

£ 0|% streamsToPublishForParticipantoil 2|51 AH
QIARAAT} HHEHE|H A AEZ] A 9| S 471 AEHTF AH|O|X|0| MEH

J
=
OIAEIAE BHE MiE o4&l S A7 AE|7 RXIEIZS Folsfof &

A #7HA OIEfo] S JEi ZLET

IR HIC|Q EE 2L AERIS
onStreamMutedChanged &7t &
K-IK-I°| O-I|_-_.||o|EoI-|_||:_|.

|=|_/|\_7‘| J\I-EHE |:|=|7=i% [[H ||:|_=|7=|E| AE 2] =
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@Override

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

WebRTC 4| 7} 27|

HA AER E= 15 AEZ| CHE %[4A WebRTC SHIE 7HX{22{H StageStreamd|
M requestRTCStatsE AFSELICE =& 0| 22 E|™M StageStreamd M MHE £ U=
StageStream.ListenerE Sdll SHE &&LCt

AN -
[ = =]

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());

}
}
}

AN 7=
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IR &8 7127

e 89 ParticipantInfo &4

[e][}

CreateParticipantToken AEXZQIE QHMM EHE XY

M &HE 2 &= A&LICH

@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());
}
}

Ot E0M MM A L5

Aol Mot 2 MET|H HAIE SESHLE CHE 4 #7HAte| 2r|E FE5tT A8 = UE
LICt. O|=H| 5t24™ Strategy 7312 YHI0|E5t04 HAIE SEHSIT AUDIO_ONLYE FS& LICHE

= S sh= 3 NONE).

// 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 = false;
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subscribeTpye = Stage.SubscribeType.AUDIO_ONLY;
stage.refreshStrategy();

}

SAl Y
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ArEet HEsHE I Y EHSHH|E d5t

Olc|of AERE HAIER EEH SDK'.: DEHIUXMEEHCIR AERE ™
23 WY Z0| MBtlo] U0 AERE 758 = UaLICH SAES
7|2Me 2 74K i’A'%I—IEL StageV1deoConfiguration.Simulcast 2

gdste + gL

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

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code

HIC|2 71 XIe

SDKE StageVideoConfiguration.setSize(BroadcastConfiguration.Vec2 size)& At
sl ME ZE E= 7IE ZE ZX AL XX et &LIch M2 EEoMHE 22 <=7t LHH|

E MEEX|D JIE W¥MHE 07t HHIZ ASELICH &, setSized| CHEt CHE F £ &2 HIC|R
Tdof SYet J&s OlFLIch

StageVideo Configuration config = new StageVideo Configuration();

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

HEL3Z A &2
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Bluetooth OFO|3 AFS
Bluetooth 0FO|3 & %x|& AL235t04 H A5t 7| £I8l A= Bluetooth SCO 91732 A|Zhaf{of &hL|Ct.

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

// Must also stop bluetooth SCO
Bluetooth.stopBluetoothSco(context);
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AE|O]X[of AAE = 2|F oto|37F X|HEIX| e &LICH
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createSystemCaptureSourcesE At&35t01 3tHE SR st= AHIO|X[ZE A A5t R[22 X|RE

x| ef&LCt.

Z W AR K1 Ol0IX| U A4 WALSRE K OCIQ 22 AAE AR St AAH A

= O H--. A
TS 2 gl

M St

ImagePreviewView7} & oM M7HE[H(0: removeView() 7 &0 ZEF)
ImagePreviewView7t ZA| S{A[ELICH CHE &9 Foll F7HE|H ImagePreviewViewo M Z 2|
=2 EAISHK| et &L Ct.

4 Y. getPreviewE AFE35t04 CHE 0|2l E7I18 QEELICH

==

Android 127} AX|El Samsung Galaxy S22/+& At&35t04 AE|O|X|of &7t I 1401 LF 7+ &
st 2Z ClHto|A Tt AE|O|X|of & 7t5HR| Z5H7HLE F 746K REIR7F RHYEIX| S &= UE
L|C}.

7} gt

5123 gt Android 1322 18| 0|ESHAMIL.

Android 13 7|8 Nokia X202 2 AE{|0|x|of & 7t5tH FtHIEH7F QGEIX| 2T ofl 9|7} rAiE £ Q&
LIt
ol de: gis
MediaTek Helio F410| Z2HEl & x|= 4 #H7tAe| HIC|2 & MOz AEHZSHR| ZE = U&U
Ct.
ol de: gis

old

Q1 C|HFO|AO| M= C|HIO|A OS7F SDKE &3 MEfst 241t CHE nto|2 & MEE &= Jl&LCt
OIE Amazon VS EZ2EIF|AE SDK7} VOICE_COMMUNICATION QC|2 ZBZ Ho| vt S Xlo{g
R7| ME0|H, 2C|2 BE7} ClHIO|A MZEMA|oIC Ch2 7| 2 L Ct.

IC|2 °._|:?'_E-|E 176x176 DI“*OI HIC|R 2 7|2 88 = Qi&LICt 27|18 &H +
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F XMl

ABHRI 27t X|BHO|X| &2 27

QF Aol = BroadcastExceptionQ| “x|HX" £ 7| QU&LICH

UetMo 2 X|PMQl @ 7= AH|O|X| A 9141 #E0| JUELICHHAZES HEE = QiLE 914 0]
20 ST = i) ofZ2[AH 0|2 AH|O|X|E CHA| BHE D 7tS35tH M EEE AF& 3Lt ClHE
O|A ©1Z40| |7 | CHA| & 7tsHok g LICt

AEHo|x| g2 2F = LEtHez HA/F5 JEft #240| QoM AHAM/TF S HYE MAsteE
SDKO{| A 2|7 LIt

ol 4442 =olg % laLict
try {

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

SDKE stage.joinOll CHEt 2= 0l @F I E = 10000| 1 fatal = true@! Java 0| QS LA A|ZIL]
CH.

= 10010| 2 fatal = true®! Java 0| 2|5 2r M A|ZIL|
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O
X
2
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+
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u
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3
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T
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x
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=

Ct.
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SDK7} AE[O|X| MO H&sto A4S AEE & e B9 YA LIC ol ofEE|7 ol A
|7(

Sot= £E|0|X| B2 E Sall HISZ

SDKE 2/ I E =13000|1 fatal = true@! 0| 2|2 onConnectionStateChanged& =& & LICt.

ZR|: C|HiO|A @dZAo| S7E W7 K| 7ICHEl &= ChA] & 71 2EMl2

o|0| &7I8t AR UERZ 2F

ClHtO|A o] HIER{T 20| Z01X|H SDKet AE|O|X| A 21Z20| Z0o{ZE + /U&LICt. O

7l0| MM K|S st= AH|OIX| RICEHE Sl HIS7|IMez 2 nELct

SDKE 2/ I E =13000|1 fatal = true@! 0| 2|2 onConnectionStateChanged&

ZR|: ClHtO|& edZFo| S+& W7k x| Z7IcHE! & ChA| & 7ts A2,

HA7E 2F
Initial
Ct2a 242 o] 277t U&LCt

» MultihostSessionOfferCreationFailPublish (1020)

* MultihostSessionOfferCreationFailSubscribe (1021)
* MultihostSessionNolceCandidates (1022)

* MultihostSessionStageAtCapacity (1024)

+ SignallingSessionCannotRead (1201)

+ SignallingSessionCannotSend (1202)
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+ SignallingSessionBadResponse (1203)

Ol= ol ZE|70]Mol| M XS sheE AE|0IX| BRIEEE Sofl HIS7|IMez= EnELC

SDKE AMgtEl H+0tE B8 AT LICH MAIZ Al AIA/FS AEIE
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBEQILIC RHA|Z7F A
PUBLISHED/SUBSCRIBEDE HZ=L|C}.

OH
9'|_l
™
pu}
N

SDKE &8 @ F F =9} fatal = falseZ onErrorE & &HL|Ct

ZX|: SDK7t Kt S22 A= StEE ZTX|7t EReHK| et&LIct MEfM o2 of Z 2|7 0| Mof A TEF
2 M2 11X 7t A= E ZHME = AU&LIch

olo| MHE & A
AN EE TS0l MHE F MY £ Y0, Ol R WESD OF 2 QIFt ZelLich ‘HE
9= 2 QI3 mof 9470| Zo{E F == 14002ULICH

o= oHEZ2|FAH o|MMH N 25t= AE|O|X| BIEE{E E5 HIS7|XMo 2 En=ElL|C]

SDKE HAIITSE HUE RHAIZELICEH MAIE Al AIA/FS AEIE
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBEQIL|CH RHA|Z= 7} M5t AEN7}
PUBLISHED/SUBSCRIBEDZ BAZGElL|C}.

SDKE 278 I E =14000|1 fatal = false?! onErrorE &&= gtL|C}.

2|7 o]0l A H=f
O|Xlof it HAAT

X x|: SDK7} RIS 2 MAIZSIER ZX|71 ER56tK| t&LICH MEIZ{Io 2 of
S MZE X FI MAZE ZHE = U&Lich HX| 40| Bo{X|ls B2 AH
Aluie 7hs40| =&LICt

= Ill|l=|

IVS EEEIFHAE SDK: iOS 7I0|=E(AA|ZH AEEZ|])

IVS AA|ZH AEE|Y IOS HECEI|AE SDKE AI25HH EILHAH7LIOSHM HICIRE MEstD 4l

AmazonIVSBroadcast ZE2 & EA0IM dHSt= QUEHO|AE FFHELICH X[HEl= &2d2 ot
St Z&Lct

- AHE|O|X] &7t
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« AE|O|X|2| C}E E7IRIod| A O|C|o] HA|

- AHE|O|X|0f = CHE & 7HALS| OlC|o #=

« AE|O|XK|of AIAE HICIQ & 20| #E| & ZLIER

- 2} m|o{ AZ40] CHE WebRTC S7| 71X 27|

« IVS X|o1 AjZto| B2 AEZ|Y 0S HEEIHAE SDKO| 2 E =Y

i0S HZEIHAE SDKO| Al H{A: 1.14.1 (EA L E)

&Z EXM: Amazon IVS i0S HEEFHAE SDKOIM A = U= 71 S8 Aol CHEF XbAlIE
LI & https://aws.github.io/ amazon-ivs-broadcast-docs /1.14.1/ios/2] & ZX MBME XS AAIL.
MEZ F=:i0S M % 2| X X|E 2| https://github.com/aws-samples/ GitHub amazon-ivs-broadcast-ios -

HE AMe: HZEIHAE SDK S8 () CocoaPods

AAZH 7|52 i0S MK AEZ|Y EREFIAE SDK(IOS Low-Latency Streaming broadcast SDK)
o| 5t AL B 71|A|5'L—|EF O|E Sall 12 7|5 2F Mol et siE 7IsS =& E= Mg
= Ao, e d W7|X| 27|17t BoteLch Z&stHE 7 |X| 27(7F AHELICH

A £ 2= CocoaPods O|E 22 AmazonIVSBroadcast HAIELICE O] &4 Podfiled F7t

pod 'AmazonIVSBroadcast/Stages'

O|% pod installE A3tH . xcworkspaceOllA SDKE AIEE 4 &LICH

E2:IVS AAZH AER|Y HREEIF|AE SDK(AH|O|X| 3t AFYF Z&Hoi&= i0S M4 & 2]
EEIHAE SDKO| ZE 7|S0| Z&E|0] JU&LICH 5 SDKE SLUst Z2ME S&stes A2 EV

INESES o 125


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

olo
1z
0%
x

Amazon IVS AAIZEAEZ|D A

| Podfile0| M CHE &2

StE|
A —
F E0|Z2F oM o F

S$fLIC} Stage subspec viag Z 2 E0f CocoaPods F7tstE B, £
2= M7{atoF #LICt AmazonIVSBroadcast & £04, Podfiledd CtS
LICH.

pod 'AmazonIVSBroadcast'
pod 'AmazonIVSBroadcast/Stages'

CHA B =S o2 Z |3 x|

1. https://broadcast.live-video.net/1.14.1/AmazonlVSBroadcast-Stages.xcframework.zip 0| A Z| Al B
ME CIREESHYAIR.

2. otztoled E2HI=O| &tFE ELICt. AmazonIVSBroadcast.xcframework0l= C|HIO|A QL Al
tlO|E| 25 of CHE SDK7F Z & E|o] U&LCH.

3. OfEEI7i|o|M CHafof CHal Lk BHo| Z )=, Eto|ER{E| ¥ & & Z2EIx Moo= Zof
AmazonIVSBroadcast.xcframeworkE& Z & &LICtH
0 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

+

Hered

Aol M AL A2 et I OFo| 3.0 HMAE 4 Q= HEFE 28l oF FLICH (0l= Amazon VSO
Ot = 8tE|X| o FHH|2ket Oho|= o HAM|ASHok st= 2 E ofE 2|7 o|Mol 2 EfLCt)

ALER7E Fo4E HEHo| o|0] U=X| Felst @i Al HEHE 2 EELICH

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

}

case .denied, .restricted: // permission denied.
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Amazon IVS AMAIZHAERIL AIR A

02
x

@unknown default: // permissions unknown.

}

FtHI2tet Oofo|3.of ZEZF H A
3 sfioF grLCt.

ol

t2d= B .video ¥ .audio O|C|0 R EFoi #lek Zo| HEtS

CE 8k NSCameraUsageDescription 2! NSMicrophoneUsageDescription0i CHE & =&
Info.plistoll F7talof BLICH FI7H5HX| b2 A Het LEAl o] SEHELICEH

OfEE|7|0|M R F EtO|H AHE SX|

O| EtAHlE MEH ALEHO|X|BH HEEILICH EEEFHAE SDKE AME5tE SO C|HIO|AYI MM ZER
MEE|= 742 WX|EoZM HEEFAE T SEE|= 748 ohaL|Ct

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

}

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

HAl Y 5

7H'=

MAIZH 71501 37hR| A TS AEOIR|, M2 U BICHQILICH M SEE BHSsts MES 75
| —
—

EHA|

IVSStage EciAE SAE OfZ2[F0|M1F SDK AO|Q] = 45 &8 X|HULICH EciAs AH|
O|X| AtAM & LtEFLHOY AE|O|X|of & 7t5t L7t Ol A ELICH AE|O|X[E BtE

Moi EBClHM R&EstD BHEE|X| ot EE BAIY(token2 2 EA|IE)O| E g LICH AH|O|X| &
7 & Lpob7 = ZHERERLICE,

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

try stage.join()
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stage.leave()

IVSStage Z2|AE IVSStageRenderer 2! IVSErrorDelegate?t MEE £ Q= {Ix[0|7|= &
L|CF.

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

Strategy

IVSStageStrategy ZE2EEZ2 SAE ofE 2|7 0|M0| 5= AE|O|X| o EHE SDKOI| HE 5t
= WS MISELICH shouldSubscribeToParticipant, shouldPublishParticipant &
streamsToPublishForParticipant <& F&5H0F & LICH ZE &8 otefo|l A MdHEELICH.

IR A=

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

2174 271 RF7F AE|O|X|of & 7}6tH SDKE 3 AE ofZ 2|7 0| Mo siE 2 7LAte

£ F2lgLct M2 .none, .audioOnly 2! .audioVideo®QlLIC} O] & 49|

E o E2(AH 0| HA| HE, 34X 75 AEi E= AE|O|X| 12 HEfo CHAH HHE Z It &L
Ct. .audioVideo7} BtEtE|= A SDKE 75 ol YA & 7HA7F AAIER W7k x| Z7|cteln, Z2 A
A

Mtof ZAM HEHE S5l ZAE oZZIF 0| AUClo|EFHLICE

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

ZE AR ME 27|18 st 2AE BI04 HICI M OHEEIH OIS SlBt
5ol FA THULIC

gHLICt IVSParticipantInfoll attributes &4 AI&35t0{ MEHOIAM XS5t
E HIIAE MEiMo 2 REFLICH

HAI L = 128



Amazon IVS MAZE AEE|Y AL AEM

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

}
}
OlE Sa SMA7H T HrALL EX| 941 DE AAEES ZLEYE £ UL AH0XIS BHE £ 9
SLICH 3AE hEEIAOIME £t HIELIA 2ES AL S04 BRAITL MZE & 45 UXIT HA
Eofe Holx| $EE & 4+ AUsLIC

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

-> Bool
AE|O|X|of QA E|H SDKE SAE oEC|7o|MH2 F2lsto] & & IHAIE H AlSHOF St=X| iR E
golgtLich ol MIBE E2S 7IgoR HAIE #stol ole 22 AvtRtolAE s EELC

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

Ol= ALEXI7F E & HAISHZ|E Bste BEE F
HIC|I2 & 47 271 s{M|stod HA é“.- |7-||—P I='7|/.=7|7P 7P<>oPEE iy %J%L—I Ct. ( 1IAI/
HA FAE ME CELICH SAHEAH MME 7HAIEE X

=
Z30| HHEf 2B AL AbE|of A

I
% }H

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

AR T 0| AFR5t04 HIAlISHOF sH= @C|Q & HIC|@ AERIS LI ofoll CHa Al Olciod
~E2] HAlollM XHAI 5] AT LI}
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2 Yool

HMeEF2 S%0(o{of FLCt @ g SoM gEtel= 22 MM EX| HEE = UE

LICt o & E0{ EAE o EE[7|0|M0| 2|5 AEXI7t HE S ©e W K| HAISHK]

ofopd{E AL, shouldPublishParticipantOllAd B8 gHEHe £ Ql&LICHo:
hasUserTappedPublishButton). X|& AM&Xte| &% 2F&of| et dHd¢7t ¢HE e
stage.refreshStrategy()E 5&38t04 SDKOI %Al Ztoll CHet ®2F2 2|t HEE ALE
O M85 AMSE EHLICH SDKO|AM shouldPublishParticipant 20| HAE S
A5t HAl Z2 M AT AIZHEILICH SDK #HEIQF 2E &7t oMt SUsH gt etetsle B9
refreshStrategy £& Al AH|O|X|7} =™ E[X| et &LICEH

mjo

FE

AL

shouldSubscribeToParticipant®| Btet 2t0| .audioVideoOlM .audioOnlyE HEE A<
O|7of HIC|R AEZ|0| EXHIUCIH EHEtEl Zfo| BB E 2 E F7HXtol CiEt HIC|2 AEZ|0| XM 7HE
L|Ct.

o

Mo 2 AH|O|X|= TEFE AHE5t04 O|F ekt 3 = x
O ZZ|7|0|Moi| A O|E SHIEH HElste Ol R 2E
Q& stage.refreshStrategy() E&2 T™&0| BHEE|
20| M2 ztdolgtn HzbstH Eolct

b T hu rE

O o> |0

IVSStageRenderer ZTZEZ2 5 AE OfZ2E|7|0|MH0oil AH|O|X| H¥EHE HME = YHE MSEL
Cl. A E o E2|AH 0| Ul YOIO|EE= CHAZ AHE{0M NS 3= OIHEN ols MHMo = O|F

H
E H
o1& + A&LICt B = Chent £ 2 g+ & M3 eI

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])
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func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChangeMutedStreams
streams: [IVSStageStream])

func stage(_ stage: IVSStage, didChange connectionState: IVSStageConnectionState,
withError error: Error?)

HHEH M M St R EFof Bhet Ztol & 0[E XNz o4 E|X[= A &LICH o E S04,
shouldSubscribeToParticipant@| Bt 4t 2 participant:didChangePublishState7t &
£ M HELX| A S Je = o ELICH ZAE ofEE2|70|M0| EH EIIALE F+56tEie B2 &
= IR HIA| HEHQL FREHAH Hote 75 RS pHEtsHor LlEP SDK& Hot= TEF A Ef7L
AHO|X| HEHE 7|8tS &S Alzhol| AL

H Al Z7FREE participantDidJoinE E2|Hst D, & 7ER 7L AAIE EEH6EHLE AE|O|X| AMl4dof
M L+Z miobCh participantDidLeave?t EE2|7{E LICE.

OlC|o{ 2E & HA|

LHE oto|3 2 FtHigtet 22 2Z C|HFOo|AE IVSDeviceDiscoveryE Sl AMELICH OS2
M FhH2tet 7| oto|2 & ME4S CHS SDKOY| HIA|E IVSLocalStageStreams 2 EHetst= OifA|
L|CH.

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]
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A74R E A L A

T50| 2= E[MH HHE{2| didAddStreams & & S35H IVSStageStream 24| HiE S A ElL
Ct. o] Z7tAto]| CHet @C|R =& SHE DI2| EHU =4lste{H AEZ0|M Z7[2IVSDevice ZA
of HAMAE = JUELICEH

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)

IR AAIE SEHSHALE & 7HAF +5 0| F AR MHE AEZ T #7A didRemoveStreams &
7t SEELICH SAE OHES|FI0|ME2 0| AlSZE AFE5t0d E7| HS XM E7HALS| HIC|2
AEE|Z X745} oF &LC}.

o
mlo
e
o
9'|_|
2
|>
m

2Ol M7HE = U= ZE AlLIEIR0M =

T

didRemoveStreamst= C} = [uly

o YA FHIIRIIL HAAIE STHELICE

« 2 C|HIO|AT FEE FASHHLE 52 .audioVideoOlAM .audioOnlyZ BHZAEELIC.
- YA FHIR7L AE|IO|X|E LEZLICE.

o« 2Z 3 JIX}7F AH|O|X|E LEZLCH.

B E AILI2|20A didRemoveStreams7t EEL|E 2 HZA = 24 L7 2 S0 UlolAM &7t

OiC|ol AER S4AH L SA7 1A
IVSLocalStageStream 2oz AEZQ| S47{ 048 E |05t = setMuted & =7} U&LICEH O
&£ streamsToPublishForParticipant M2f &0l EtEtE[7]| HOILE R0 AERIIM &

—
g+ A&LICH

n

M oo

& Q: refreshStrategy £& O|% streamsToPublishForParticipantd 2|l AH
IVSLocalStageStream Z4A| QIARAT} BHEtE|H M AE Z| ZHA| o 474 2 Ef7F AH|O|X|0f &
SELICH A IVSLocalStageStream QIARHAE OHE e G4 ElE SAH HEN7I RXIEEE F
o|atof L|ct.
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A H7HA OICfo] S474 dEi ZLIEE

I7IR7LHIC|IR B QL2 AER|o| A7 HEIE HEY M HEE AEZ sidn} &7A A
didChangeMutedStreams &7t S & ELICt IVSStageStream?| isMuted £42 AL&35+0{ UI
E M3 dolo|EFLICH.

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

AHO|X] T &S

AH|O|XK|Q| HIC|2 74 2t 2 AF& A X[ 35t2{T IVSLocalStageStreamVideoConfigurationg
A EFLICH

let config = IVSLocalStageStreamVideoConfiguration()
try config.setMaxBitrate(900_000)

try config.setMinBitrate(100_000)

try config.setTargetFramerate(30)

try config.setSize(CGSize(width: 360, height: 640))
config.degradationPreference = .balanced

WebRTC 4| 7tX 27|

HAAER E= 75 AER| CHEE /& WebRTC 8HE 7t 224™ 1VSStageStreamof
M requestRTCStatsE AL ELICH =& 0| 22 E|H IVSStageStreamdi M HHE = U=
IVSStageStreamDelegateE Sl SHE L&LICH WebRTC SHE XIEX 2 ~E|6H2{H

TimerOiAl o] &+& ZE&fLICH

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)")
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IR &8 7127

CreateParticipantToken EEZQIE Q™M EME X|HstE B IVSParticipantInfo &

HolM §dE 2 = U&UCH

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

et =0l M Ml A& st

-
| |
oy

Ho| WIpte =2 MEE I HZ
DIXI9 QLIS E H& MEE &

.audioOnlyE FS3aloF &LICK

2474 OCI9E S8 M AB0|Xof A% 28 4 UKIEH, E2I0] O]
Qi&LICH TVSStrategy THE UEIO|E5t0d HIAIE BEHSHD

H
E= s ste B2 .none).

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

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

IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioOnly

}
O™ OFS stage.refreshStrateqy ()& & &LICtH
SALEE MET ASsHE QZY EHE/HIEMHE

gic|o AEZIZ HAIE [ SDKE 1 ZE U XEZR HI|C|IR AE PSS
213 Y Z 0| Mgtz|o] Yo AERIE AEE —’r— cuaucr. %AI S8 AFE 8t
cas

7I2Mo 2 AKX U&LICH IVSSimulc

// Disable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()

config.simulcast.enabled = false

let cameraStream = IVSLocalStageStream(device: camera, configuration: config)
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// Other Stage implementation code

IVS {2 AE|O|X| EEEI|AE

AE|O|X|E ERECEIHAESIE{H HE 9| TVSBroadcastSession2 THE CHS QoA A

Bt CHE SDKE EEEIHAESHT| @3t LEtA el X|EE [MELICH IVSStageStreamQ|

device £ Q| Z= ZTZtoll EA|E/ CHR IVSImageDevice B = IVSAudioDevice@ILIC}.
IVSBroadcastSession.mixerOfl 214504 &l AE|O|X|E AF2A}L X|H 7t lO|ofRo =R 2
EEIHAEE £ &L Ct

Zoo et AEO|X|E &5t IVS X1 A|ZH0| B2 AMER EEEFHAESHO I B2 HS A
CH7HL &= QU&LICH IVS X[ A|ZHo| B2 AE | AFE ME M| Amazon IVS AEZ|0M 048] =
AE EHMSIE XM,

HE Al
o 1

ol
rr

iIOSO|M ZIH|2t SHe =of o] S & MEHSt

HRCI|AE SDKZ 2=l 7tHEte A =9 =8| &S = (frames-per-secondEE = FPS) & %[ %

stoto A e Mut of x| &HIE Z|ASHEILICH O] MMollMHE ?.éE O Z 2|70l M2 AL Abzdloff
EH

2t 2|5{5tohs Ol E20| HIE S HATO TR 458 Meishs wHe MBHLIC

OII

IVSCamera® IVSLocalStageStream2 MM3tH 7

7} IVSLocalStageStreamVideoConfiguration.targetFrameratel| Zo &

9 IVSLocalStageStreamVideoConfiguration.sizeo| a4 = of 2k & X3 ELICH.
IVSLocalStageStream.setConfiguration2 &35t 7tHIEZI 7  MMER Z/S 2 HO[0|EH
L|Ct.

FtH2t Ol2| 27|

IVSCameraZ IVSBroadcastSessmn ‘L= IVSStageOl 25X oL O|2| E7V(|E ddsie 3
? 7|272t2 AT 1080p, Z 2| & T 60fpsLICE.

AEO|X| EEEI|AE

IVSBroadcastSession% A28t04 IVSStageE E2 A ESHH SDKOIME & MMl 7|28
S5t AT ZaY £ 2 7tHet 2[XSHE A= ELCE

& E0{, EEEIHAEOS| ZP £ =71 15FPS, SHA =7+ 1080p2 MM E(0] Q! AH|O|X[Q] =
Bl &7t 30FPS, AT 71 720pQ! B SDKUIME 7tHiEt FAS =8l & T 2 30FPS, 54

iOSOl|l M ZHHI2t S &f = oF Z B
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https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html
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£ 1080p= MEHEILIC}. IVSBroadcastSessiondA= CHE 2 E Z 8|2 FtHIZHoI M AFA| 5t
11, IVSStaged| A= 1080p O|O|X|E 720p2 SAELICE

S AE OZE|7|0|MH0 M IVSBroadcastSessiont IVSStage Z5FE MRt &7 AL & H =
ol2tH zt 9| targetFramerate £} size £440| YxI5tE Zd0| E&LICH UX|SHK| to™
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2. ZEe) ST Yot LAY ST O40IXIEH O Mot E7 Lholl Mol 7He B2 et
3. SHHIE Yot SHl9t YR[BrLICH
4. Yr|sHE BAO| o2 THOI B Alok7} 7Ha 2 Aol ASELICH

CHE 2 5 7HR] ol M LI C

« SAE OZ2Z|7H 0|M0olM 120FPS2| 4k2E BEEEFHAEE A|T5ID
£ 60FPS2| 4k EE= 120FPS°| 1080p Rt X[HEfLICE = £
U7t =7| Eof MEHFt = Al0| 60FPSQ| 4k 7t ELICEH

« 1910x10700[2t= =& e Y =7t L EE LI 7HHEHo| M= 1920x10802 AFE &FLICH F2|:
1921x10801 &2 SHA = E MEHSIT FtHI2H 7t AHE 7158 CFHE & = (0d: 2592x1944) 2 A
E|0{ CPU & M2 2|-CHE = m'HE|T} e ghL|Ct

Android= O{EH7I27?

Androido| M= iIOSAME SHAZ L T ST SA| ZRHE|X| 22 2 Android E2EIFHAE SDK

= g¥s wxl gL

iOSOl|l M ZHHI2t S &f = oF Z B

1
1]

MEHS}

— =

HEA] 136

rir

.
o i



Amazon IVS MAZE AEE|Y AL AEM

UB{E 2H U 37 W
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Zd g Bluetooth SIEAIS Al235tE s AR EECIfAE EE= AH|O|XK|E AlEHsHZ| Mo =

%H = O
Mg dAst D MM HAoH AZE SEfE SLICH
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UHtHo 2 X|BHRI 2 F = AH|O|X| M 4410 20| U&LICHHEZES dHE = L 40|
RO F7E = gi3). oHEZAH0|M2 AE|O|X|E CHA| BHET 7H53HH M EZE ALESH7HLE ClHE
O|& dZ0| S7&|™ CHA| & 7HsHoF ELCH

%|==d0|x| ok st

OIS @FE YUMo Z HA|/7S AENQ} T10| U2 AA/TS EHUS AT
SDKO| M A 2lgfLiCt.

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

SDKOIM 25F ZE7} 10000]|1 IVS7F 'od'Ql Swift 04| 2|7} & A& L|Ct. BroadcastErrorlsFatalKey

SDKO|M 2F ZE710010|1 IVS7H o'l Swift 0| 2|7} &t M EFL|Ct BroadcastErrorlsFatalKey
ZR: M EZS HME = CHA| Z 716 2AlL.

FESHX| AL FAE EE

AE|OIX| EE 2| A0l H R EIT oA KIB AE|OX| MEHo|M HEE 32 dELICH ol= of &2
7loldoll M MB st AEOIX| BIEE{E Sall HISVIMez EaEL

SDK ZE£2 2F I E7 10260/ stage(didChange connectionState, withError
£ '0{'LICt. BroadcastErrorlsFatalKey

ZR: REE EES dYE F OHA &I EAL.
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N AHERZ 27

SDK7} AE|O[X| Mo &350 422 MHEHE = Qi 4 &MELICE ol= o Z 2|7 o|Mofl M A
35t AH|O|X| HIE{EHE S5l HIs7|Moez2 EnEL|Ct.

SDK stage(didChange connectionState, withError error) E&E2 27F IZE7} 13000]
1 IVSE '0of'lL|Ct. BroadcastErrorisFatalKey

ZR|: ClHtO|& @dZo] S7& W7h K| Z7|cHE! & ChA| & 7ts A2,
o0 &7tet R HESI 2F

ClHtO|A | IE Q{3 20| Z01X|H SDKt AH|0|X| M 2Z0| Zo{& == U&LICH Ol oHEE|
70| Mof| M XS st= AH|OIX| BIC{E{E S5 HIS7|A:e2 2 ELct

SDK stage(didChange connectionState, withError error) E&2 2% I =7} 13000]
T IVS g£0| od|2l Jo 2 FE A|ELICH BroadcastErrorlsFatalKey

ZX|: C|HiO|A 4ol S5 2 W7 K| 7ICHEl &= ChA] & 71 2AML.

AHMTS 2F

Initial
Ct=21 22 odg] L F 7 U&LICEH

» MultihostSessionOfferCreationFailPublish (1020)

» MultihostSessionOfferCreationFailSubscribe (1021)
» MultihostSessionNolceCandidates (1022)

* MultihostSessionStageAtCapacity (1024)

+ SignallingSessionCannotRead (1201)

« SignallingSessionCannotSend (1202)

« SignallingSessionBadResponse (1203)

O|= ol ZE|70]Mol|M XS stE AE|0IX| RIEEHE Sofl HIS7IMe=z EnELC

SDKE AMgtEl Z=0t3 248 RHA|ZELICEH RAIZ Al HAFS AEIE
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBEQIL|C RHA|Z= 7} AZ st AEH7}
PUBLISHED/SUBSCRIBEDE Y ZAE|L|C}.
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SDK 3 &2 &1 27 FEQ IVSErrorSourceDelegate:didEmitError &7 &M IVSE
BroadcastErrorlsFatalKey OFL|2 @IL|C}.

Zx|: SDK7} RS0 2 MAIEStEE Zx|7F ZQ5HK| St&L|ch MEAR o Z o Z 2|7 0| Mol A &=k
2 MZ 01X FI} MAIZE ZHE = U&LCt.

olo| MHE % Ay

AN EE 250 ol Ol CHR 2 WESZ 2 F 2 QI3 ZelLinh W=
o134

EZ 0]
Ol= o Z2|AH o|MM MZ5H= AE|O|X| HMIEHE E6 HIS7|Me g2 BEn=LC)
SDKE HAI/7SE HU2 RHAIZELICH MAIE Al AIA/FS AEIE=

ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBEQILICH RHA|Z= 7} AZ St AENT}
PUBLISHED/SUBSCRIBEDZ BAZGElL|C}.

SDK didEmitError E&2 2F ZE7t 14000|1 IVSE OtL| 2 {LICt. BroadcastErrorlsFatalKey

ZXl: SDK7t tS2 2 RA=st22 ZX[7} HeotX| gt&L|ct MEiXo 2 of Z2(F|0|4M0d| A HEF
2 M2 10X F7t A& THE = J&LICH A AZ0o| Zo{X|= B AH|O[X|of CHEt HAE T
AmE 7tsd0| E&LICH

VS EREINAE SDK: AFE AL XIS O[O K| AA(AA|ZF AEE|Y)

AEXH K| o|0|X| U™ AAE ALE st of E2|70[M0| A B E FhHEtZ XEtEl= Tl E2

E A E SDKO| XbA| O|OIX| &3S MIE & U&LICH AASX X™H 0 IDIXI LA HEE QB
LE & Al 7ICtEd FAM' 22 E™ o|0|X|xH ZtEet o|0|X|Y == U1, 7tH[2tol RE| HEIE F7t
ot= S oM F7H ALSK XIHE 318 =& U&LICH

FtHIZLE AMAERE X HModst7| e ALS A XIS O|O|X| U= AAE AL dtE F(0d: ZHHIZH HAl
A7+ Hedt RE| 2E 2to|ERE| A8) EEEINAE SDKE HO|4 7Hm|2t 22| 20| gi&Lict

CHalof ZlHIEle] £ F7|E 2HI2 A 22|g 22 o Z 2|7 o|Mof| £o{ElL|Ct ofZ2|#H o|M0|
FtHEIE 22lste Yol CHEE Al ZE1E EME HESHAL.
Android

DeviceDiscovery M|#E et  O[0|X| &= AAE MMELICE

CustomImageSource imageSource = deviceDiscovery.createImageInputSource(new
BroadcastConfiguration.Vec2(1280, 720));
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O] HHM=&= E& Android Surface0l| A X[#5t= 0|0O|X| £AQl CustomImageSource2
(E) gretefuict. 5kl 224 SurfaceSource= A7|E& Z™sH T 3|1 E = &Lt £
ImagePreviewView=(E) dMs5to] ZEI=o| 0|2 E7|& EAIE = U&LC

7|2 Surface A g
Surface surface = surfaceSource.getInputSurface();

O| Surface2(=) Camera2, OpenGL ES 2! 7|El 2t0|EE{2|2t Z2 O|0|X| M2 Xto| £2 HI{Z A}
EF = JUsLch 7HE ZHEE AL Atle EX HIEY EE= M4 S Surfacel| ZHHAO| 2K O 2|=
[t ag{Lt B2 etolE2{2|(RElI ZE 2tolE2{E| )= o EEl7o|Mo| A S 25 2/
Surface2(E) XIHE = UL E st= HMEE MBELICE olzfe HIMEE AFE5t0{ Surfaces
(E) e gtolge2|ofl ME5tod, Bto|ER 2|7 EREMAE MMM AEE|E £ QT E XE|E
nofE E3E = USLICH

CustomImageSource= LocalStageStreamO & |1 Stageol HAIG7]| <

8l StageStrategyOll o3&l tetE = JU&LICH

iI0S
DeviceDiscovery M|4M2 M8t = O[0|X| Y= AAE AMELICH
let customSource = broadcastSession.createImageSource(withName: "customSourceName")

O| HHME= ofEZ 2|7 0|440] CMSampleBuffers=2(8) 822 MESITE S 5{&3t= 00X &4
2l IVSCustomImageSource=(E) BHEtEFLICt X|HEl= = A2 i0S EEEIHAE SDK &=
E "*xOM‘ll BRH ™ol CHEt |4 213 = %4l HEREFIAE SDK & 2|A Amazon IVS EE[A H

AEX XIE 240 MEE HES2 AHOIX|Z 2EE[TFELICH

customSource.onSampleBuffer(sampleBuffer)

AEE|Y HICIR2| A2 2Ho|M O| HMEE AIESHHIR. ol & E0{ 7IHIZtE M85t B
AVCaptureSessionOM M ME HI{E 22 [{otCt o E 2|71 0|0 ST ME HIHE AFEAL HO|
O[O|X| AAR MEE &= &Lt Hte 4 oEZ2IFo|ME MES ASX Mol o|O|X] &40 A

5
Eot7| ™ol &7t ME2|(REI 2HE &) & HEE + A&LICH
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https://developer.android.com/reference/android/view/Surface
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IVSCustomImageSourceE IVSLocalStageStreamOl BHEE|1 Stageol HAIE7] &
8l IVSStageStrategyO Q|5 BFEHE = Q& LIC.

IVS EEEFHAE SDK: EtAt 7|2 EE{(AAIZH AEE|D)

O| 7lo|E0| M= AF2 X7 o|O| A2 A} X|H o|O|K| AA0 2=5l1 VS AA|IZFAEE|Y HEEINA
E SDKE oiZz|7o|Mdof S&tsl= Ol &=stcto 7H-EE LI

otol2 AER I 2|0|0|BE FIHIEL HEIE AL85t0] = & B ¢S Hiist AL CHAE + U
&LICH O|& Solil HMHM R AEA H0o{=E £0|1 AIZAE B0{SO0/H 2to|2 AER|Y #3S

THAME 2 olaL|Ch.

EtAL ZHO2t HE S &

At X|E oldlx| 13 A0l SF5tod EtAL FHH|2t EE SDKE IVS E= =7
&LICH AAEXE X|E o|0|x| &2 £2AE AEstH ofEE|7H 0]4d0] E=EFH
2=
Ol

M2 M3 + UELICH EtA HE| SZ Al SDKE 7HHgte| =3 F7|
K| MEletn, HE 20HE MEsH, AAE AL X|F 0|0|X| &40 MEE

Third-Party

Captured Processed

~ Raw Image

—» Filter Provider — Video Ingest
SDK

Image

Device Camera IVS Broadcast SDK
(Custom Image Source)

ZEe 207 MEE FHHIEE =S AP A X|H 0|0 x| 2 AAof MEE £ Q|
= 7|18 AE HAMEE EfAF 2HE S2RS MBME FZXFLICH O ZZMHAE
FHAE SDK HHZof 2t ctS L ct.

- H-ZE SZAes EHE HHA 242 HAEE = Qlo{ok &LICH 23 CFS captureStream
HMEE AF25l04 A 2EIX 9| MediaStream2 EHEtE £~ Ql&LICH 248 MediaStreame
O| QIAEIA R HEI5l04 AE|O|X|0f AIAE &= U&LICE

LocalStageStream

- Android - ZE{ 33 Xt2| SDKE IVS EEEIHAE SDKO|M XM F 5= Android Surface® ZE|Y
£ HEst AL =S HIEY R HEY +~ JGLICH HEYME MEsts 39 =2 ot

0 ZHE{ A0 AT AFZ2 X} XX o|O| K|

>

A0 ME35HE 7|8 SurfaceZ HHAE £ Ql&aLch

* iOS - EtAF 2E| E2 X2 SDKE ZE| 217} CMSampleBufferZ M&E 7tH 2t =S XS 5H
of &tL|Ct. ZtmI2}t o|O|X|7} M 2|E £ CMSampleBufferE |5 £2icZ A= o CHt XA
3t LIS 2 EtAI ZE 32X SDKe| MHME EZFHML.
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https://developer.mozilla.org/en-US/docs/Web/API/HTMLCanvasElement/captureStream
https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference/classes/LocalStageStream
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BytePlus

Android
BytePlus 53} SDK M x| & M%

BytePlus Effects SDK2| A x|, 7|8 L A7 dhedof cHEt REMIEH L2 2 BytePlus Android M| A 7}

O|EE & =3FMIS.

AER X ol0|x| A& HH

SDKE Z7|3tet & ALEXRt X[ O|0[X| &= 40 EEH E0E MEE 702N Z8YE T=FFLICH
J2{c4™ DeviceDiscovery ZA|2o| QIARIAE BIE T AHEXL X|H 0|0|X| £AAE st oF FL
Ct ZtHi2te] AFSAE X1 M[o1€ flol AFHE A x| O|0[X| U AAE A8stE 9 EREIHAE
SDK= O o4 7toet & 2|& 'Y st x| et&LICH CHAl of ZE(FH[0|M2 7HHEl | =8 7| SHI=

H M 2|ehuct.

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)

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

)

var surface: Surface = customSource.inputSurface

var filterStream = ImagelLocalStageStream(customSource)

24
=

[l
o

HIEMOo = WEh ALK XIE OlDIX| 2 24 KB

Y
°
fjo
<
w
T
Hu
In
=
|>
m
wn
)
X
]
1A

BytePlus Effect SDKO| A ZE| 2 0t7t M E tHlEt =

M ™M 5t24™ BytePlus Effects SDK2| ElAX| £E242 HIEWO 2 BHE5IAM|L. O|0|X|7} %E|

Z|™ SDKO|M onDrawFrame() HAMEE SE&LICt onDrawFrame() HIAE= Android2|

GLSurfaceView.Renderer QIE{H[0|A 2| 7§ HIME=RILICE. BytePluso| A XS 5t= Android 24

£ oM o]l HIMETL 2E FtHIEl ZE|[FoMd Z&E |0 HIARE ST LICH SAlo] O A

ME HIEYS R WHESt D ALEXF X|H O|0|X| 2] A4 0| 325t 2222 onDrawFrame()

HMEE E=2te = UL o8 2E MENM & = UK 0| BytePlus SDKOAM M3 5t=

transferTextureToBitmap HMEE ALE35l04 O] et E =StML. O| HMEE= OIS ZE M

£ ZH0| BytePlus Effects SDK2| com.bytedance.labcv.core.util.ImageUtil 2t 0|2 2{2[7} &S &

LICt O3 ChE Aot HIETWE Surface HH A0 7|Z 8104 CustomImageSourcel| 7|& Android
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https://docs.byteplus.com/en/effects/docs/android-v4101-access-guide
https://docs.byteplus.com/en/effects/docs/android-v4101-access-guide
https://developer.android.com/reference/android/opengl/GLSurfaceView.Renderer
https://docs.byteplus.com/en/effects/docs/android-v4101-access-guide#Appendix:%20convert%20input%20texture%20to%202D%20texture%20with%20upright%20face
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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());
canvas = surface.lockCanvas(null);

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

DeepAR

Android

DeepAR SDKE Android IVS E2EFAE SDKe S5t Yol Cidt XHAlISH LIS 2 DeepARS]
Android & 7I0|E& FZ5HAM L.

iIOS

DeepAR SDKE iOS IVS EEEIHAE SDK S5t 2ol CHet REMIBH LHE 2 DeepAR2|iOS
SE 7I0|EE HASAML.

Snap

2|

=

ol HMoflAlE Bl B2 EIHAE SDKE AHE 504 HICIE HAl X PS5He Wg ool & 21 Qct
o 7hg g

Snap2| Camera Kit SDKE IVS AA|ZF 2E2|Y # HZEI|AE SDKeF SEfott{H CHS0| EF
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https://docs.deepar.ai/deepar-sdk/amazon-ivs-integration/ivs-for-android
https://docs.deepar.ai/deepar-sdk/amazon-ivs-integration/ivs-for-android
https://docs.deepar.ai/deepar-sdk/amazon-ivs-integration/ivs-for-ios
https://docs.deepar.ai/deepar-sdk/amazon-ivs-integration/ivs-for-ios
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1. Camera Kit SDK Z! Webpack2 M X|&LICt. (O] 0f|oi A= WebpackE HEZHE At

HEHE AMSE = JU&LICt)
index.html2 M&ghLict.
MY QA E FIISHML.
IIRE BEAISHD MYSHAIR.
AZAE FtHEtet OlO|Z E EAIStAIL.
Camera Kit MM dH35HAH L.
Lens& 7IX{21 ME5tAM L.
Camera Kit MA0{| M ZHHA R
Camera Kitol| #IEH2& 0|C|0d
OWebpack T It U st

= © ®©® N o g &~ 0N

olz{3t Z EHA|E ool M MBSt Qd&LCH.

Camera Kit SDK 2! Webpack & x|

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

index.html 2444

CHE o2 HTML &
EoM= A8 3¢

BN
Mo
0
jo
=

JavaScript

<l--

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

Identifier: Apache-2.0 */

-—>
<!DOCTYPE html>
<html lang="en">

<head>
<meta charset="UTF-8" />

LocalStageStream2 HAISHAIL.

MetD 9l HEE2ECEI|NAE SDKE AFJZE EJOZE 7IKAHIL.
E O 2 <SDK version>2 H}#oOF &FL|C}.

<meta http-equiv="X-UA-Compatible" content="IE=edge" />

<meta name="viewport" content="width=device-width,

<title>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</title>

initial-scale=1.0" />

Cs =2
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<!-- 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 -->
<header>
<hl>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</hl>

<p>This sample is used to demonstrate basic HTML / ]S 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: S5rem"/>

<!-- Remote Participants -->

<!-- Load all Desired Scripts -->
</body>
</html>
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" 24 %7}

ZtH2tet Oto|2 & MEist T F7txt EEE XIHsH7| 218 HTMLE CExt Z 0| ddstAMl2
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">
<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>

3 ot2ioll HTMLE F7tstod 24 & 24 FHIHAL S| FHH|EE II= & EAISHHIL

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">
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<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>

7+ H Mg gt =20| HIMEL Y& JavaScript IHYU S HIREH £ 2Eg 2
9| = Camera KitE ZEE 7IX€ £ U= 2 0|38t Ja

HEIEL|CH B1E JavaScript ZH0l= Camera KitE MA5

E M8t e 2 Ftmet I/ =8 A AISHY| It 2&lo| ZEELICH)

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>

CHEoE, HIIAE EAIStD d™sts ol A8 =20 HMEE Z & e helpers. js& H4d5tAl
o
JavaScript

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

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

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

gLcH (o] MM

vaScript ItY 2 CHED T o=

t1, LensE M &35, AE|0|X|o] Lens
|
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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;

iZ2E FHHEF 2 otol= EA|

CHHEo 2, ClHro|A | 942 E 7tHI2tet OH0| 28 EAIStE =<0/ HMEE Z 88 media-
devices.js& dM3IA L.
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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);

1)
const audioSelectEl = document.getElementById('audio-devices');

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

1)

/**
* Returns all devices available on the current device
7
async function getDevices() {
// Prevents issues on Safari/FF so devices are not blank
await navigator.mediaDevices.getUserMedia({ video: true, audio: true });

const devices = await navigator.mediaDevices.enumerateDevices();
// Get all video devices
const videoDevices = devices.filter((d) => d.kind === 'videoinput');
if (!videoDevices.length) {
console.error('No video devices found.');

// Get all audio devices
const audioDevices = devices.filter((d) => d.kind === 'audioinput');
if (laudioDevices.length) {

console.error('No audio devices found.');

Snap 150



Amazon IVS

return { videoDevices, audioDevices };

async function getCamera(deviceId) {
// Use Max Width and Height
return navigator.mediaDevices.getUserMedia({

video: {
deviceId: deviceId ? { exact: devicelId } : null,
.
audio: false,
1)

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

audio: {
deviceld: deviceId ? { exact: devicelId } : null,
.
1);

Camera Kit A|4A4 Al Ad

FtHI2t I| =0 LensE XME3t1 AH|O|X|of I|=EE A AlISHZ| {& 2=|0| & &
stL|C}. o] +°E_o_| M HmW EE2o|HE HEEEI|AE SDKQF Camera K|t Yl SDKE 7}x42tAM 2+ SDK
of AFBE HEE X7

&t
04 Camera Kit A|M S MAIst
2 HHAZ HHZSES X

Java

gfLICt Camera Kit & SDKE SEEAEDIE
LICH ZHHA @A A= HMMe =z

=2 createSession2
L|ct. 22424 Camera Kit7} SH

/*! 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 } =

// require('./helpers.js');
// require('./media-devices.js');

const {

| stages.js& &4

Z £t
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Stage,
LocalStageStream,
SubscribeType,
StageEvents,
ConnectionState,
StreamType,

}:

IVSBroadcastClient;

import {
bootstrapCameraKit,
createMediaStreamSource,
Transform2D,

} from '@snap/camera-kit';

let
let
let
let

let
let
let

cameraButton = document.getElementById('camera-control');
micButton = document.getElementById('mic-control');
joinButton = document.getElementById('join-button');
leaveButton = document.getElementById('leave-button');

controls = document.getElementById('local-controls');
videoDevicesList = document.getElementById('video-devices');
audioDevicesList = document.getElementById('audio-devices');

// Stage management

let
let
let
let
let
let
let

stage;

joining = false;
connected = false;
localCamera;
localMic;
cameraStageStream;
micStageStream;

const liveRenderTarget = document.getElementById('canvas');

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

const cameraKit = await bootstrapCameraKit({

apiToken: INSERT_API_TOKEN_HERE,

1)

const session = await cameraKit.createSession({ liveRenderTarget });
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Lens 7IXM7| & XM

LensE 7} X 2248 Camera Kit 7HEr Xt ZEJOf| ] B2 -’F UE Lens 1E IDE LU=ASIMI L. O] od|Alo]
Me BFEHE|= Lens HIE 2| & HR{ LensE X &5104 ZHA S & LICH.

@

JavaScript

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

session.applylLens(lenses[0]);

Camera Kit MMM HHAZ £ HHZ

captureStream HIMEE AtE5t0{ ZHHHA S| ZEHIX MediaStream2 BHEHELICH ZHHHA = Lens7t
MEE 7tHet Z=Eol HIC|IR AERIE ZEELICE FtH2tet Ot0|3 & S 4 7{5t= HE S| O|HIE 2
AL49F AE|O|X| ZHo4 & E|EE 8t O|HE EBlALT FIHE £ Q&LICH AE|O|X]| ZH0{E I8 0]
HIE Z|AL{0| M= Camera Kit MME HE ST ZHHA0|M 7HX{2 MediaStream2 AH|O|X[of A|
AE = U S HEFLICH

AN

JavaScript

const snapStream = liveRenderTarget.captureStream();

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)

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

1)

leaveButton.addEventListener('click', () => {
leaveStage();
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1)
};

Camera Kitol| A& O|C|o{ &4 XE L LocalStageStream H|A|

{Al5HE4H O|T0| THEHA O A Z4X{EF setCameraKitSourceo
M MESt= MediaStream &€ BtEMIQ. 24 FHHIEH I|EE oA S&SHA| 47| MHE

off ZHH{A Q| MediaStream #AH Ot F AT 5t UX| et &LICH getCamera =< 0| HIAM

EE 351 localCameraol &&stod 24 7tHet IIEE E8E £ Q&Lich 2 CHS
localCameraE S 2Z 7tH 2l /=2t MM ZHA|E setCameraKitSourcedl MEE = U&L
Ct. setCameraKitSource &+ E createMediaStreamSource &2 Sl 2Z 72l T|= &
CameraKit& O|C|0{ AA 2 BHBEEILICH 324™ Camerakite| O|C|0 AATF MM 7tH|2HE O243)
St 5 BRtELICE O o O|c|of 240 Lens 217t MEE|T session.play()& 2&35t0{ £
ZHeHAof A ZELIC.

Lens7t MEE HIC|2 AEZRIE 7

rﬂ 4>

O|X| ZHEHA 0| A ZiX{Et MediaStreamOi Lens& X &8t CtZ AH|O|X|of HIAIR £ /JU&LICt O|F
7| 524 MediaStreamOiM 7}X{2 HIC|2 E=E A& 35104 LocalStageStream2 BHELICH 24
™ LocalStageStream®| QIAEIAE StageStrategyd| TE 510 H A& &= QU&LICH.

JavaScript

async function setCameraKitSource(session, mediaStream) {
const source = createMediaStreamSource(mediaStream);
await session.setSource(source);
source.setTransform(Transform2D.MirrorX);
session.play();

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

localCamera = await getCamera(videoDeviceslList.value);

localMic = await getMic(audioDeviceslList.value);

await setCameraKitSource(session, localCamera);

// Create StageStreams for Audio and Video

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

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

iy
shouldPublishParticipant() {
return true;

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

otz LIHX| Z=E= AH|O|X[E BFED &Elst7| fIgt 2 =lLICH

JavaScript

stage = new Stage(token, strategy);

// Other available events:
// https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#events

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

if (connected) {
joining = false;
controls.classList.remove('hidden');
} else {
controls.classList.add('hidden');
}
});

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log('Participant Joined:', participant);

1)
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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)

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

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

joining = false;
connected = false;

cameraButton.innerText = 'Hide Camera';
micButton.innerText = 'Mute Mic';
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controls.classList.add('hidden');
13

init();

Webpack 743 I} A4

webpack.config.js& ddstn Ot ZAEE FIIELICH & 222 HEZ ST 7IMH7| 222
Camera Kit§ AFS & £ A&LICH

JavaScript

const path = require('path');
module.exports = {
entry: ['./stage.js'],
output: {
filename: 'bundle.js',
path: path.resolve(__dirname, 'dist'),
b
};

OFX|2f2 2 Webpack 743 Tt ol HO|El CHZ JavaScriptE HE 35104 npm run buildS A& E
LIt 224™ ¥ MM HTML 2 JavaScriptE M3 & &+ U&LICH 0| & £04, PythonQ| HTTP AH
£ AM&3t1 localhost:80002 ¥0{ ZATE =& & JU&LICH

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

Android

Snap2| Camera Kit SDKE VS Android EZ EFA E SDKe} S & 5t24™ Camera Kit SDKE A %[5}
11, Camera Kit M[/M2 Z=7|3}5t 1, Lens& X &35+, Camera Kit AM|MHQ| £ 2 A& X} X[ o|O|X|
Q24 AAof ZZ8Hok gLCt.

Camera Kit SDKE M x|5t2{ 2E 2| build.gradle It CISE FIHHMIL.
$cameraKitVersion2 %|4l Camera Kit SDK HHAM 2 2 nA|stMIR

Java

implementation "com.snap.camerakit:camerakit:$cameraKitVersion"
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Z 7|35t camerakKitSession2 7FX{2AM|L. EESF Camera KitE Android2| CameraX API

= o8t

= TIL-
HEst 2iHE ME35H2 2 Camera Kit2 CameraXE AL235H7| Q5 S &8 Z g 2 LRIt o
&L|Ct CameraXImageProcessorSource ZHAM|E ImageProcessorl| AAE AFEE = IS, Of

£ Sall 7t DI2|27]| AEE|Y Zej|e AEE +~ UA&LICH

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 /*lifecycleOwner*/
)5

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

cameraKitSession = Sessions.newBuilder(this)

.imageProcessorSource(imageProcessorSource)

.attachTo(findViewById(R.id.camerakit_stub))
.build();

Lens 7}XK{27| 2l M

10

Camera Kit 7H2t X} Z & 9| CarousellM LensE #4351 =ME X|HE

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,

Log.d(TAG, "Apply lens [" + lens + "] success:
D)

result -> {
" + result);
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1)

HECIHAESEH X2 T3 U2 ALK X|™ 0|0|XK| AA 0| 7|£ SurfaceE &ML,
DeviceDiscovery Z4&|& AL&35t1T CustomImageSourceE 4+435t04 SurfaceSources& Ehetg

=
LICH 231 Cl2 CameraKit M|MQ] £842 SurfaceSourcedM AMIE35tE 7|12 SurfaceZ HHZA

g+ A&LICH

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 = ImagelLocalStageStream(customSource)

// After rendering the output from a Camera Kit session to the Surface, you can
// then return it as a LocalStageStream to be published by the Broadcast SDK
val customStream: ImagelLocalStageStream = ImagelLocalStageStream(surfaceSource)
publishStreams.add(customStream)

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

HHZE A

HiE WA= AAIZE 2l ME A7 H S

AE == st shuie Lelel
CHolof 2ol & % 0l HiZ Tl &Hed

Ok

LICH CHS

fo 10

1. 2to|E M2t Z|=o| A 7tHI2F o|O|XK|E 7HA{=L|C}.
Google ML KitE At85t0{ T4 71 QA 1A #+M8 Q42 FEFLICH

HYE 2 0tA3 E ALSX XY HiE ol0|x[2t ZghghLict.

> w0 D

HECIHAER AF2X} XX o|0O| k| AA0f eS|},
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o3
N Captured Googl_e l + ' J_"’.Bitmap_.. —Video Ingest—p

Raw Image ML Kit

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

2l

=

ol MMollxE 2 HEZEIHAE SDKE ALB5H0] HICISE HAl U PE3He WHg olol & g3 2}
T 7HgErLcH

ctolE AEZIO| HiAE AR X X|H O|0|X|2 HFF 2™ MediaPipe O|0|X| Segmenter@t A7} & 2
e ASSHAIR. 0 71H e BYS HICIR ZHIYoIM TZ FE HiZol U= TS AlgsLc
O OhS HIC 2 T|2o| ME HAE M HiE S LHEHLHE AFEXL X|E o|O|X|ofl SAtstod 2o Ant
Z 2to|l2E AERO| HIEE HiE + AU&LICh

HiE DA E IVS AlAlZt 2AEE|Y ¥ EEEIHAE SDKR S&6tedH CHS 0| &g 5ok gL
Ct.

1. MediaPipe2t Webpack2 &x|5tML. (0] ool A= WebpackE HEHZE AFE5HX|BH Hote HE

HE AL E £ U&LIH)
index.html2 &M ELICH.
0|C|o QA E F7I5HMIL.
ATJEE E}IE FII5HAMI2.
app.js2 MMgLct

AEX X|IE HiZ o|OlX|E

mir[
5
x
FO

ImageSegmenter®| QA

—— =
HHA R HICIQ TEE HCSHAIR.

.©.°°.\'.°’.U":'>.°-’!\>

10Webpack 743 I}

r M2

11JavaScript It U S HEZSIMIR.

MediaPipe ! Webpack A x|

AlZ5t24™M @mediapipe/tasks-vision & webpack npm I 7|X|E Mx|5HM L. of2 KoM=
Webpack2 JavaScript HEBHE AISELICtH Héle B CHE HEHE AMEE = JU&Lch
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JavaScript
npm i @mediapipe/tasks-vision webpack webpack-cli

e St webpack2 WE A3 REZ X|™HS TS package. json2 Yol E3HofF & L|Ct

JavaScript

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

index.html 2444

C2 o2 HTML i—t—’é 2otg MASlD Y EECIHAE SDKE AJRIE E|OE JIXML. g 2
CEoME M2 S0 HEEI|AE SDK HF S 2 <SDK version>2 Hb#ofF gfL|Ct.

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 -->

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

</body>
</html>

Olc|o R4 F7t

CEe2 22 Ela0] HIC|2 24 StLEeE HHA 24 F 7HE FIIELICH HIC| 24 & E2lo|H 7}
2t I|=& Z &5t MediaPipe 0|0|X| Segmenterol| CHet 1240 2 AFSEHLICH & Hml HHA
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At BREMAES D|Eo| 0j2|27|E HCRSHE Ol ASTLICH T Wil A Q4L HHoR

MEE AERL X8 OI0IX|E ML 5t= Bl AASELICH ASRE X8 0[0|X[7F U= F eim] HHA
£ 25 A0 Z2a2HY Yooz HUZ SAST| et £AZP AEEEE EY(0|M &74E

L|C}.

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>
AT RE BT &7t
ATRE B8 FII5t0{ B3 nA ZEE X E 5= HE JavaScript IH2 2 E=5t10 AH|O|X[0d Al
AlELCt.

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

app.js 4

CHE 22 JavaScript Tt S d4dsto§ HTML H[O[X[|0f M BHE ZHHHA R HIC|R 40| 24 HHME 7t

XZLICt ImageSegmenter & FilesetResolver ZEE 7tX{EL|C}. ImageSegmenter ZER
g sEsHE ol AFSELICH

HL
W I

JavaScript

const canvasElement = document.getElementById("canvas");
const background = document.getElementById("background");
const canvasCtx = canvasElement.getContext("2d");
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const backgroundCtx = background.getContext("2d");
const video = document.getElementById("webcam");

import { ImageSegmenter, FilesetResolver } from "@mediapipe/tasks-vision";

C2o 2, AFE Xl ZHH[2H A MediaStreamE AMSE init() &8 MHE5 D, 7tHi2 =B 2=
7t 2t=E motct Z g+ E SEELICH AHO|X|of #od L E|ZE £+ e HEO O|HE Z|AL
£ F7I}ghLct

AE{|O|X|o] 2 7}E e segmentationStreamO|2ts H4E MY LICH HHA A0 &S
HIC|2 AEZol HiZA 2 LIEtL = AFSXF XIS 0|O|X| f|oil T4 o|O|X|7} 2EH{E[0]x=|of /é&LCt. Lt
S0f Ol AR X|H AEZRIZ AF&3H0{ AE|O|X|of| HIAIE &= U= LocalStageStream®| QIAEA
E Mde = &L

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();

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

1)

leaveButton.addEventListener("click", () => {
leaveStage();
3
%
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]
[>
m
o
(0=}
>
0o
1z
0%
x

AEXH XIE HIE ol0|X| 2&

init &= of2iZ ol initBackgroundCanvascte &+8 £ &35t ZIEE FIHELICE o] & &
24 ool M AE8XF X 0|0|X|& REE=35t0{ A0 HIHZELICH CHE EFAH0AM o] & =& Ho
g Z4lL|Ct AR FHH2HO M A48t MediaStreamES HIC|2 Z&f|ol & &tLICH LISof o] HIC|
< A = o|O|X| Segmenter2 MY EL|CE E8F HIC|Q ZE| 27t 22 E IHOIC S EEES 2
4 3t~2 A O|& 0| renderVideoToCanvas®! &+ & MHFAMR. 0|F EHAHOM O E+E ™Mol
Aduct

JavaScript

initBackgroundCanvas();

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

2Z mtoiM o|0|X|E ZE35HE initBackgroundCanvas &4 2 736 EZI&LICH o] ofolME
alitd O|0|X[E AHEXE X|H HHEASE AL ELICH AFEXE X O|0|X|7t U= HHAE FHHIEN TIEE
ZEet HHA 40| ME Edn HEtE[2 2 C|AED| 0l M 74 & LICH.
JavaScript

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

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);

};
%

ImageSegmenter QIAEIA MA

CI=2o 2 O|0|XIE Eststn
B

51 AN E oA 3 2 gHEHshE ImageSegmenter QIAEAE MAFHLICEH
ImageSegmenterQ| Q1A = Mz

I £ ZEE AEstAH Eulch

JavaScript

const createImageSegmenter = async () => {
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const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/

e@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",

3,
runningMode: "VIDEOQO",

outputCategoryMask: true,
1)
};

CHE ZHHA 240 HHE 6= &8 HEFLICH Canvas 2D APIE At
2 HZlsof gfLict o] g s™sl= &

—
oF segmentforV|de o HMEE At835t04 HIC|R Z=oi| el @AM MEE 260 HIC|R ZBdS
ImageSegmenter QIARAAZ FMEBHLICE segmentforVideo HIME7} BHELE|H AL X} X[ SeH &
&= replaceBackgroundE £ £510{ HiE AN E =T LICH
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) {
return;
}
let startTimeMs = performance.now();
imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);
};
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HiE nA 2% 4

A& X|’E 83 o|O|X[& 7tH|et Z[=o| MZE 1 HEsto] HiE 2 CHA|st= replaceBackground
Z MMSIM Q. Bt4 = X O|F0f BHE & ZHHHA @ A0|AM AF2 A k| 1 Z o|O|X|QF HIC|Q

gHrE Zc W

Ie=o| 7|2 =4 EI|0|E-|% AMsrL|CH 33 CFS ImageSegmenterO M MBS &t OtA T E BHE 5104
M@0l = =S LEMLLICH OtA3 & gr=6tHEM AL XS] 7HHE Z|=7F 28 & EHAE ST Y
E =M O|o|Eof| MEiMo 2 SALRFLICH O 2/d0| Rt R E|MH MEZ2 SAHE 2|5 =4 H|o|E{E B4
O HHetstm Ao JRILICH

JavaScript

function replaceBackground(result) {
let imageData = canvasCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;
let backgroundData = backgroundCtx.getImageData(®, @, video.videoWidth,
video.videoHeight).data;
const mask = result.categoryMask.getAsFloat32Array();
let j = 0;

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

jo+= 4
// Only copy pixels on to the background image if the mask indicates they are in the
foreground
if (maskval < 255) {
backgroundData[j] = imageDatal[j];
backgroundData[j + 1] = imageDatal[j + 1];
backgroundDatal[j + 2] imageDatal[j + 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, 0);
window.requestAnimationFrame(renderVideoToCanvas);

312 Qo 2E 2Xlo| ZEE XMA app.js I 2t Z&LcH.
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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();

cameraButton.addEventListener("click", () => {
const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);

ConnectionState,
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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;

// Retrieve the User Media currently set on the page
localMic = await getMic(audioDeviceslList.value);

cameraStageStream = new LocalStageStream(segmentationStream.getVideoTracks()[0@]);
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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
streamsToDisplay = streams.filter((stream) => stream.streamType ===

StreamType.VIDEO);

}

0x
El
i
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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);

j += 4;
if (maskVal < 255) {
backgroundData[j] = imageDatalj];
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backgroundDatal[j + 1]
backgroundDatal[j + 2]
backgroundDatal[j + 3]

imageDatal[j + 1];
imageDatalj + 2];
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);
retuzrn;

}
lastWebcamTime = video.currentTime;
canvasCtx.drawImage(video, @, 0, video.videoWidth, video.videoHeight);
if (imageSegmenter === undefined) {
retuzrn;

let startTimeMs = performance.now();

imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);

};

const initBackgroundCanvas = () => {

0x
El
i

171



Amazon IVS MAZE AEE|Y AL AEM

let img = new Image();
img.src = "beach.jpg";

img.onload = () => {
backgroundCtx.clearRect(@, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);
};
i

createImageSegmenter();
init();

Webpack 743 I} M4

tH 7tM27| 0| MoiZ X SE L

uin
o
0|l

O 448 Webpack 744 mtlof F7}5t0{ app.jsS H
Ct.

JavaScript

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

},
};

JavaScript I} HEZ
npm run build

index.htmlO| §01 2= CIME Bl0fAf ZHEFEH HTTP MEHE AISHSHT Localhost : 80002 21014
Z0tE FelstLic

python3 -m http.server -d ./

Android

AMAIZE AERIO| HAE v 7| @Il Google ML Kito| M7t 28 APIE AHSE += /JU&LICH drt 28
API= 7tH|2} O|0[X|& ez grotS 0|1 o|O]x[e| Zt = dlofl CiEr A= &

|_|-|
0
4>
M
Pl
OH
g'l_l
rr m
o
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38 HHEErLICE Ol S5 Ol0IX|7H TZoll US| HHZO AREK| ¢ 4 BLICh T2 oh 4
2T M4 8 7IHOE HiZ 0l0IX| £ T ol0IXIoIA HE T M S AME 4 aLich o T
ZHAE OHAZ0| BE AT H4E HAFE WX ASELICH T A0 M7 LAD 6 ololxle
TS Test M2 T A4 Hj0| BHEo1ZILICH

HHZE A E IVS AA|ZF AEE|Y Android EEEIFHAE SDKeF S sl2{d CIE 2 S ~&slof &
LIC}.

1. CameraX 2tO|E2{2|2 Google ML Kit& A x|gL|C}.

2. EZF 2ot HE X758

3. A8t XIH o|O|X| AAE HgFtLct.

4. Ftoi2t ZBS BElgct

5. 7tHIEF ZAI S Google ML Kit2 MM,

6. ZtHIEH ZE| ME2 ALE R X1 HiZofl 220l 3HAIR.
7.

A olO|x|& ALS At X|H o|O| x| &20f MEstAIL.

CameraX 2t0|E 22| & Google ML Kit A x|

2lol2 M2t Z|= 0l A O|0|X|E FZ&324H Android2| CameraX EIO|EHE{Z|E AIE oHﬂo
CameraX 2t0|= 2|2 Google ML KitE M x|5t2{H Z=2| build.gradle Tt 0| CtSS F7+5t
M. ${camerax_version}d ${google_ml_kit_version}2 ZrZf %4l BT 2| CameraX &
Google ML Kit 2H0|EHE|Z T A|3HMI2.

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}"

CHS Elo|EEEI§ 7S LICH

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

AN
x OF B

F

tol

715t

M
gl

ImageAnalysisQ| QIAEAAQL OIS ExecutorServicel| QIAEAE X 7|5t LIC}

Java

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

STREAM_MODEO| A Segmenter QIAEIAE X7|3I6HM2.

Java

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

private val segmenter = Segmentation.getClient(options)

AERH XIE ol0|x| A dd

2 59| onCreate HA{=0l| A DeviceDiscovery 7HA| o] QIAEIAE MA5t 1 ALSX} X|H o|O]
K| AAE MMM, AP XA 0|0|K| AA0M AZ28 SurfaceE AL A XA HiZA o|O|X| £
ofl MZo| 20| %/F o|0|X|IE LA EuLct 2H IS F%XF XY o|Olx| £AE AH& 30

ImagelocalStageStream?| QIAEIAE MEeL|C J2{™ ImageLocalStageStream®| QA E
A (0| Mo M= filterStream@E O|F0| X|HE)E AH|O|X|of AAIE = JU&LICH AH|O[X]| M

o CHet X|&E2 IVS Android EEEIF|AE SDK 710|EE XML, 0K e 2 stHIZHE & 2lst
= O AMEE AEL MMM L.

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)

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

))

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

cameraExecutor = Executors.newSingleThreadExecutor()

Ztoiet = 2el

CZo 2 7IHEIE =756t &+ & e ct O &= CameraX EZIO[EZHEIE AHS

5toq 2to|E 7tH[2l Z|=0d M o|O|X|E FE & LICE TX{ cameraProviderFuturets=
ProcessCameraProv1der CIAHAE MMELICH ol ZAX= 7tHI2t SSAHE & 28t Ol2iel At
E LIEtLct O o8 Z2XMEo|M 0|0|X|& HIEYo 2 2=gFLCt. Of oi|Aof A= sligd o|Ol K|

E HiE2 2 AME5tx|Et -?_4 F" O{H O|O|XK[2tE AHSE + U&LICH

33 CF2 cameraProviderFuturedl ZlALIE FI}ELICH FtHEZIE AFRE 4 QA E|HLE FHH|
2t SZXE F5t= HEAM LR/ IF 2lsH o] 2lALol| ¥ &0 &S E LCY.

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!!)
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}
.addOnCompletelListener {
imageProxy.close()
}
}
i
val cameraSelector = CameraSelector.DEFAULT_FRONT_CAMERA
try {
// Unbind use cases before rebinding
cameraProvider.unbindAll()
// Bind use cases to camera
cameraProvider.bindTolLifecycle(this, cameraSelector, analysisUseCase)
} catch(exc: Exception) {
Log.e(TAG, "Use case binding failed", exc)
}
}, ContextCompat.getMainExecutor(this))
}

2lALd Lol A 2to|E FtHIEL ZI=2| ZF JHE ZBjYof| AMAE = JUEF
ImageAnalysis.Builder& MMM, 8 LM FEFS STRATEGY_KEEP_ONLY_LATESTEZ A
HErLich o= 7| st & gof stutel M ZYEF MEIo| TS E=F & &= U&LICH 2 7HE 7t
H2t =S HIEYo = HEHsIH HMg FE50{ LIS AHSA X|IH tiE o|0|X|et Agte &= U
&Lct.

Java

val imageAnalyzer = ImageAnalysis.Builder()

analysisUseCase = imageAnalyzer
.setTargetResolution(Size(360, 640))
.setBackpressureStrategy(ImageAnalysis.STRATEGY_KEEP_ONLY_LATEST)

.build()

analysisUseCase?.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val medialmage imageProxy.image

val tempBitmap = imageProxy.toBitmap();
val inputBitmap = tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())
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FtHl2k Z 2|2 Google ML KitZ HE

CF2 22, InputImageS 4504 X2 LB Segmenter QAR Aof FEFSFLICE.
ImageAnalysis@| QIARAO|M XS 35t= ImageProxyE InputImageE
Segmenter0i| InputImage7t M3k Z/d 0| ZO0[Lt HHAF0| UE 7t58E LEIHE AT M=
7t ZEE OIAFE HHEHENLICH o] OtA3 = LHH| & £0| ST M3 3HH, o]l £4& AHE38to{ o
of E= & AHS A X8 ti 8 o|0|X|o| HiE TS Z&st= M HiE S dEg = AU&LICH

Java

if (mediaImage != null) {
val inputImage =
InputImage.fromMediaImag

segmenter.process(inputImage)
.addOnSuccesslListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, @, maskWidth, maskHeight)

FtHi2t Zel|l ] MEE AEXE XIE B0 21z[0]

fjo

M2Z|E M7t Z8E ofA 3, HIEMO| FtHiet Zef| Y, AFS AL XIE BiE olOlx[e] & HAS ALE
ot MBS AER X|H HiZol 2u{Elolst= Ol Eeet ZE WE Ue + JY&LICH O CfS mteto|

E{2 overlayForeground &+& S &&LICt

Java

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

backgroundPixels)
Ol gfr= OtA3E BrSstT AMET LS & Qlstod HiE o[O|X|oM sliE =M Me S 7HX{S K] ofL
™ 72t ZEf| oM THX{2 X Z-EELIch AZ[E Zhol ota3 9| Aol HiFo UE 7ts 40l £Ct
£ 22 LIEILHH HiE o|O|X|o M s =M My S 7, 3= K| efo™ FHHI2h Zii| 2ol A sHE
Y M2 7txiet HE g BrELUCH g7t 0tA 3 eSS O0h x| Af M4 = s EE A8 5to{ M
HEMS ddetm greterLich of M HIE™M2 ALS A X|E Hi B0l 2HHE[0|E MEE £ &6t A&
L|CH.
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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)

cameraBitmap.getPixels(cameraPixels, @, maskWidth, @, 0, 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

M o|0|X|& A& At XIE o|O|X| &~400 MBS

O ChS AFS A X|H 0|0I K| AA0|AM MS8t Surfaced| M HHEME £ £ &Lt J22{H AH|
O|X|2 EEEIF|AEFILICE

Java

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

it ZE S 712t A Segmenter2 HMES T BHOFIR =0 Q05 ™A 7|2 Cia0t 2

&Lt

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;

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 medialmage = imageProxy.image

val tempBitmap = imageProxy.toBitmap();

val inputBitmap =
tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

if (medialmage != null) {
val inputImage =
InputImage.fromMediaImage(mediaImage,
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)
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bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, 0,
maskWidth, maskHeight)

resultBitmap = overlayForeground(mask, maskWidth,

maskHeight, inputBitmap, backgroundPixels)
canvas = surface.lockCanvas(null);
canvas.drawBitmap(resultBitmap, 0f, @f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}
.addOnCompletelListener {

imageProxy.close()

};

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))

2rC|2 EZ2 &A B Dic|o] ZEel E2E F#E0IH, ZE AS Ateflof 7+ Megh B 2C( 7
H2 d&LICh AF8RETHIVS MAZE 2EZIE HE Y M 2|0 FHE & + ULS ZHIY SDKE
IR AP Y 20| T 2o wel S Z=E AASAF XIEE MSELICH
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27N

IVS 2HIY HZEFJAE SDKE StageAudioManager 2EiAE MBELICE o] EaliaE F ESHE
oM 7|2 QL2 ZEE Mo{E = U= B HHo| B2 5 MHAHE[U}ELICEH Androidoi| Al 0| &3

QLI EE, QLI 4AA ZHX )%, AT, &4 C|HO|A & AudioManagerg& M| 0{&f LICt. iOSH|
M ofZ2|71|0| M AVAudioSessionZ A|0{3t 11 voiceProcessing2| & A3t 048 = A|o{&rL|Ct.

S2:IVS Azt EREFHAE SDK7L #d3tE|0] = S¢t0= AudioManager EE=
AVAudioSession®t 2% &35 X E3IX| OtMIL. O|FA 5lH QC|7F £ AE|HL 2C|27 Z R E
ClHtO|AMIM SE K7L A= =~ &L Ct

™l DeviceDiscovery FE= Stage ZA|E 4d5t7| 20i| StageAudioManager E2iAE F4
afioF grLCt.

>>"

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

iOS (Swift)

IVSStageAudioManager.sharedInstance().setPreset(.videoChat) // The default value

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

// Other Stage implementation code

DeviceDiscovery EE= Stage RIAEA

AHE 718t5t7| ™oil StageAudioManagerd| OFF R M
M3EIX| ot A2 VideoChat AFM MHO|

=
ISo=2 ME|L|C},

> M
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https://developer.android.com/reference/android/media/AudioManager
https://developer.apple.com/documentation/avfaudio/avaudiosession
https://developer.apple.com/documentation/avfaudio/avaudioionode/3152101-voiceprocessingenabled?language=objc
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CHodl: AirPods).
QLI &2 DE E3 ClHiolAT ESsEl ok OSof et AMsHELICH M =
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Ct.
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Ao =HE HFT AME 7158 ZE £ CIHIO|AE K| HELICE
S Android iOS
o3& A7 Disabled(H| & 4) Disabled(H|& )
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HE Android iOS

=EE EA Olclo] 2 & Oiclo| E&

ofol= 44EH S i, Ol AFH A2 HAIB ST A, O AFH ™2 HAIB
oz MAIL|XR| rt&LIC O MAEIX| erek&Lict

ocle &3 2= E3Clbtoladt S0 3 2E £ ClbholAT} Aol &
L|CF. L|CF.

or|Q ZX =2 202 REEDEOIC|0{ S =g 2892 xds DE OC|o] L

4 - A= _u.l:|l:|—|E;‘t|:||_ — TT .u.l:ll:l—lailzll_ — TT
e MusH HYElofor BLIC.  He MEsH M Elofo BLICH

2 HAl 7152 2tz fXIetHM IEE P52 & + ULS HAER&LICH o2 &
7|58 M3stcdH Bl 2E & A st=o{7t HELICH 0{7] AL At2llolMHE USB OtO|2 8t 7
ALEEfLICt SDKE 0|24 ClHO|ATH M2 & HHAIZ|XK| =& 2EHez BEElge

AE
EM z|1 EEHO| 2C|2E RX|EfLICH

CEES Android iOS
o=z A7 Disabled(H| & ) Disabled(H|& )
EE E2A CHeE RSl A=2o= O|Clo] 2 &Y Olclol E&

L|C}. Bluetooth 0}0|3 9474 Al E
gt 25QLCt.

oro|= A=Y D E otol=27t 2fSsfok gfLICt. D& oto|=7t  SafioF Lt

QL2 £ DE EY C|Hto|AT 2t Sstlok g ZE £3 ClHo[AT A Sat{ok &
LICF. LICE.

eCle ES LB IFSYS HEstn gt =S B ZF A4S HSstn
CHHOME MESH S22 + A0 CHHUMEZ MdBstH S + U0
OF BfLICk OF BfLICt.

Bluetooth | EAIS ¢d46tH 3=
Alof| [} 2} Bluetooth SCO ZE 7}
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HEF Android iOS
Bluetooth S| EAIS Q15T gMstz|o 2C|@ 20| Ho{&
Bluetooth SCO 2EE7} &M3tE[d = U&LICH

2C|2 ZZo| Zo{&L|cH

2H
A~

i
to
n
to
HI

M

X Q|0fE iOS 2! Android AA|Zt AEE|RY HEEIF|AE SDKE S5l 7|2
AMSH o L

« AndroidoiAM AudioSource, Usage & ContentTypeS A& EL|C}.
- iI0OSO| A AVAudioSession.Category, AVAudioSession.CategoryOptions, AVAudioSession.Mode 71

2ln HlAsteE 52 58 ME|7F S 3 EIQIEX]| 01F & TEtstE 7SS A8E = &L

Android (Kotlin)

// This would act similar to the Subscribe Only preset, but it uses a different
ContentType.
StageAudioManager.getInstance(context)
.setConfiguration(StageAudioManager.Source.GENERIC,
StageAudioManager.ContentType.MOVIE,
StageAudioManager.Usage.MEDIA);

val stage = Stage(context, token, this)

// Other Stage implementation code

iOS (Swift)

// This would act similar to the Subscribe Only preset, but it uses a different mode
and options.
IVSStageAudioManager.sharedInstance()
.setCategory(.playback,
options: [.duckOthers, .mixWithOthers],
mode: .default)

let stage = try? IVSStage(token: token, strategy: self)
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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
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// Other Stage implementation code

Android0i| A BluetoothZ 7| A

Cl2 =740| £F ™ SDK7} Android2| VIDEQO_CHAT AM MXE2 KtSo 2 LS ElLCt.

0jo

e

2HEl A2 VOICE_COMMUNICATION AF2EF ZH2 AL 36HXR| ot &Lt
« Bluetooth 0+O|=. 7} C|HFO|A O] @I E[0 RU&LICH
« 2Z FIR7E AH|O|R[of| AIAISED A& LICE

Ol 2LC|2 BZ 20 Bluetooth SIEAE AL 5= W AT #24E Android 24 & A 2] A|EH AP L
Ct.

CIE SDKet E¢t

iOS2 Android 25 O Z2|7|0|MHY stLIo| & @C|@ ZEDt xl%%} | [l 204 O = 2|7 0| A104| A
QL|2 BEE AN|o{3lof 5t= 042 SDKE AIE3dE Z SE0| YMEtLICH olz{Er SE0| &M

o
ot= 32 oteollM dHer H 7kx| LierXQl s d T2 E A & + U&LICH

QRL|Q BE ZfF Yx|

)

IVS SDKQ| 115 QC|2 74 SMO|Lt CHE SDK2| 7|s& AtE35t04 &= SDKE 7|2 2toll & HEdg
L|C}.

Agora

i0S

iOSO0{| M Agora SDKO AVAudioSession &M & EHE |XISHE S XIAISHH IVS MA|lZF AEEZ|Y H
R INAE SDK7} A8 EHE S Agora SDK7| HIE M3 x| x| ot &LICH

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

Android

1 IVS AAIZF AEE| HEEIF|AE SDK

RtcEngineOl setEnableSpeakerphone2 &3} K|
= M. IVS SDK7t HIAIZIX| 2f 2 [ CHA|

2 H|A|StE S92t enableLocalAudio(false)
enableLocalAudio(true)E 5&¢& £ Q&LICH

o 5o
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IVS &A|Zt AEE[Y T} &7 Amazon EventBridge AHE

Amazon EventBridgeE AI& 35104 Amazon Interactive Video Service(IVS) 2E &S ZLIEEE &
&Lt

Amazon IVSE= AEZ|9| & Efod| CHEt B44E O|HIEE Amazon EventBridgeZ2 M& & LICH MEEl= 2
= O|HEY} RE&LICE CHEF OJHE = "2 M&'g 7[8te 2 §LCH &, 88 26K &L
Ct.

- O|HIE M& - X|HE O[HIE(0d: B 7FREI A AR 71 LA stC2HE Amazon IVSTL 8HiE O|HIES
EventBridgeE2 EUX| &t 2 == UA&LICH OHET} & 0| & W7 X| Amazon IVSE += AlZtS ¢t
O|HE ™M&S A= ghLct

bl

- M&ElE oHEE XIFE 7|zholl A ELICH =|CH H AlZF O|Fe| O|HIE: = 4E £ &
o

« =MOiZ O[HE ™& - §3], O|HE? PA-IE e A ool MEEle B9

AELICH K& S04, &7ERI7E AlAlR ol IR AA 27 E 2 = U&LUICH

O|HEZ} FEE|HLI =7HLU &= M7F HX

x I =
&= HAL 20 S8t Z2O8E X dsts B2 Ol 7tsd8e dFol 51 #{2lsloF &f LT

CZ OHIE & StLtol CHE Eventbridge 1212 dde = JU&LICH
OlHE R OlHE MEE Al
IVS T+ &El 3F CHe Ao CHeoll E3steds A7t AmRlE

LICt. o & E0{ AE& 7|7} 7L
CHE H2EFHAETL EI8 S0[o{A
le_-lo.” HEEE’H/\E'Ol AI_u_HoHA |

ct.

VS T Afel # CHA AISt CHAr O 290 HBHOZ AlRHEIR
aLict

VS T Afef # 4 B2 CHatoll E20] 2R EIRI&LICH

VS T Afef # T4t A4z CH4tol Z20] FZEHE0] ML A
Zatm aLict
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OlHE 23 OlHE MEE Al
IVS T+ &El 34 S SIPNES T8 MMEE HE&LICH o] O|HE

= 78 ZZAMA olo|ZElelo| M3
Mo 2 x7|5t=E mjf grAistL|CH $4KY

= EPOIM RI2 AE|O|XIE &3

i I:III:I “S%E* = U&LIct

VS 743 &Ef HE MM B T Mol 22 E|i& LIt

VS 743 &Ef HA Nl Aol AHO|X| E|&AAE A E = QIHLE
7IEt L {2 QlsH 7+ mro| =z}
Q10| Z7|5}oi| AR & LICE.

IVS AH|O|X| HC0|E 7RO AAR F&IEREIE AE|IO|X|o] HIAIE AlRFE
L|Ct.

IVS AE|0|X| AC0|E R2FREZE HIAL F BHIERE7E AE|O|R|of| HAIE SXIF

-y &LCt.

Amazon IVSO0i| CHEF Amazon EventBridge T2 A4

Amazon IVSOAM ddx|= OHIEN M EEIHEIE #EIE 48T + A&LICH Amazon EventBridge
AH8 MH M O|Create a rule in Amazon EventBridge EHHIE [ 2

Video Service(IVS)E MEHELICY.

x
T

> L
Mm ‘*

MEHS [ Interactive

oflAll: 7+ &Ei #HE

CHe Alml: o] o|HE = CHYoll E3{steds A7t TS M MEELICH o|E S0 AEE 7|7} 8
L CHE B2 EINAETL T FoloiM Mol E2=71A -0 Aufgi&Lict

"version": "Q",

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

"account": "aws_account_id",
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https://docs.aws.amazon.com/eventbridge/latest/userguide/eb-get-started.html
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"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 Failure",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",
"reason": "eg. stream key invalid"

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

CHe S=: 0|l OHEE CHYoll £3{0] 2tz =l M&ELICH

"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",

oAl 8 e B3
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"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>",

}

{
"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 Reconnecting",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",
}
}
MEE W MSELICH O] O|HIEE 74 TEM A THOo[Z2RI0|

MM AlE: o] o|HE = T4 MM0|
Ch 2x 7+ mto|Z2fRl2 AE|O|X|E d3Mez F=3eH O]

Clo{1€ Alstn HICIRE 2de + &L

"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",

oAl 8 e B3
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"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Session Start",
"stage_arn": "<stage-arn>"
}
}
MM ZZ: 0| O|HEE M4 MMO| 2t2 5|1 2E ZAAT ANMEIRE W S ELICH
{
"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1l:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Session End",
"stage_arn": "<stage-arn>"
}
}
Ml4d Aml: o] O|HIEE= AH|O|X| E|AAE AHSE £ i74LE, AE|O|X|of| & 7LRI7 @7HLE, Z7|Et LHE
QR E Qs 74 molZ el E7|5tof| AU E M MSELICH
{
"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": {

=

ol Al: 7 &FEf
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"event_name": "Session Failure",
"stage_arn": "<stage-arn>",
"reason": "eg. no participants in the stage"
}
}

of: AE|O|X| (O|0|E

AE|O|X| MO|0|E O|HEoO|= O|HEE EF35t= O|HE 0|81 SliiE o|H Eof CHEH HIEHH|O|E{7}
ZEEILICEH HEIHOlE{ol= O|HIEE EE|HEH & 7FA}LID, @3 ZE AH|IO|X| 2 MM ID, AFHEX}F ID7}
x e ELIC.

EItRE7E AAE: o] O|HIEE & 7EALTE AE|O|X|o HIAIE AlRE M MSELICH

-~

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"

1,

"detail": {
"session_id": "st-1234567890",
"event_name": "Participant Published",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f"

B ILRE7E A Al F A% o] OHE = & 7tAL7E AE|O|X|o HIAIE EXIRHE W HSELICH

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

of: AE|0|X| ¥d|o|E
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"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"

1,

"detail": {
"session_id": "st-1234567890",
"event_name": "Participant Unpublished",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f"

}

ofl: AE|0|X| Yd|0|E
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o

M & 7448 A8 35t24™ StartComposition A=EZQIEE 5 & & I EncoderConfigurations 4433}
1 O|E 5ot B LICt O of|A|of M= SquareVideo EncoderConfigurationO| & 7H2| 440 AtSE
LICE.

IVS API 194


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

Amazon IVS AAIZF AER|Z AR

nx
0%
x

0 Height: 720 Height: 576

EncoderConfiguration EncoderConfiguration

=] ARN: X ARN: Y
Name: SquareVideo Name: LandscapeVideo
Width: 720 Width: 720
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https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/getting-started.html
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2. Zt HAIAIRHE @IEh IVS 2H|O|X|2t &Rt EEE MHSHAIR.

3. EncoderConfigurationg AMA435HAM|2.

4. AH|O|X|od| & o{5tn AH|O|X|0 HAISHM L. (A2 AEE|Y EEEIFHAE SDK 7H0|EQ| "HIA|
ol =" MM 2, Android, IOSE B ESHMR.)

5. E7tXE7L HIAIEt EventBridge O|HIE & Bt o™ StartCompositiong &M L.

6. B =7t 7|CtE = A 1ol M HHE 27IE HelstM L.

App App
(HLS Viewer) (Real-time Host) App Backend

+— Create IVS channel
|
:—Create IVS stage
|
|
— Create participant tokens

Y

Y

Y

——Create encoder configuration

Y

Join IVS stage as a
M publisher participant

Y

«—~EventBridge event (/VS Stage Update - Participant Published)——

.—Start Composition
|--—E\.'entBrldge event (/VS Stream State Change - Stream Start)}——

Y

— IVS channel playback :
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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
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/ios-publish-subscribe.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_StartComposition.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html
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5l = EncoderConfiguration 2| AAE MdgHL|Ct

aws ivs-realtime create-encoder-configuration --name "MyEncoderConfig" --video
"bitrate=2500000,height=720,width=1280, framerate=30"

{

"encoderConfiguration": {
"arn": "arn:aws:ivs:us-east-1:927810967299:encoder-configuration/9wW590BY2M8s4",
"name": "MyEncoderConfig",
"tags": {},

"video": {
"bitrate": 2500000,
"framerate": 30,
"height": 720,
"width": 1280

}

}
}
24 Al

2| 8ol A|EE! EncoderConfiguration ARNS AI&3t04 4 B|AAE MMEHLICY.

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/9wW590BY2M8s4"}3}]"

SHEE T40| STARTING HEHZ HME|IIS S EoiFLICH 40| 2 HAISHT| Al=H5HH
ACTIVEZ ™EHEILIC} (ListCompositions 5= GetComposition IEZQIEE &350 4EIE & QI
g = A&

T 440| ACTIVEZF /™ IVS #{'H0il M ListCompositionsE A& 38104 VS AE|0|X|e] 58 E7|E 8 &

A& LICH

aws ivs-realtime list-compositions
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{
"compositions": [
{
"arn": "arn:aws:ivs:us-east-1:927810967299:composition/YVoaXkKdEdRP",
"destinations": [
{
"id": "bD9rRoN91fHU",
"startTime": "2023-09-21T15:38:39+00:00",
"state": "ACTIVE"
}
1,
"stageArn": "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQp@ik",
"startTime": "2023-09-21T15:38:37+00:00",
"state": "ACTIVE",
"tags": {}
]
}
Ao FEE AS SISt AAIRF H7HR7F AH|OX[of MF X o2 HA|StES sH{of = LICH REAl
St AAZF AER|Y BEEEIF|AE SDK 7H0|E Q| "H Al E’J S MM ('?'E“, Android, iOS); Hx
StMIR. 2 F7bRtof CHaH HE o AE|O|X| EEE H4sHoF gfLIct.

17 3t B3R tllofotR 2 AE5ted™ ofel| BHAIE [MEA L.
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EncoderConfiguration 2|AA S MA4gHL|CH.

o
gl__l
0z
1
jn
4
0x
o
rir

aws ivs-realtime create-encoder-configuration --name "test-ssc-with-screen-share"
video={bitrate=2000000,framerate=30,height=720,width=1280}

Io
oIl

screen-share £40| = AH|O|X| & 7IA EE2E MMEILICI featured €2 0|2
screen-shareE X|Hg 740|222 true £40| screen-shareZ MAXME éE1|O|X| 28 oH S8
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/web-publish-subscribe.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/android-publish-subscribe.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/ios-publish-subscribe.html
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aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes screen-share=true

"participantToken": {
"attributes": {
"screen-share": "true"
b
"expirationTime": "2023-08-04T05:26:11+00:00",
"participantId": "E813MFk1PWLF",
"token":
"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJ1leHAiOjE20TEXMjY3NzESImlhdCIGMTY5MTA4MZzU3MSwianRpIjoiRT

}
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2% 7I58 ALRsto TS ARt stEdd Cf

P

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/DEKQHWPVaOw0"}3}]"' --layout
"grid={featuredParticipantAttribute=screen-share}"

"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"
.
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Amazon IVS AMAIZH AER|D AR AT

},
"id" : "SGmgBXTULuXv",
"state" : "STARTING"
1,
"layout" : {
"grid" : {
"featuredParticipantAttribute" : "screen-share"
}
},
"stageArn" : "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQp0ik",
"startTime" : "2023-09-27T21:32:38Z",
"state" : "STARTING",
"tags" : { }
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Channel details
Channel name
test-channel

Playback authorization
Disabled

¥ Live stream

Channel type
Standard

Auto-record to 53
Disabled

Video latency
Low

ARN
|

(@ Note: Playback will consume resources, and you will incur live video output cost. Learn more [

State

» Timed Metadata

T8 X

AHMEX| 782 SXI5t2{H StopComposition N E

Health
) Healthy

Duration
00:00:08

Viewers
0]
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aws ivs-realtime stop-composition --arn arn:aws:ivs:us-east-1:927810967299:composition/
B19tQcXRgtoz
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[

2. IVS7} T+ EE 3 M= AlEfstH "IVS 71 el BE (MM AlE)" EventBridge O|HIE 7} &
L|Ct. O|HIEof CHEt REAMIEH LHE 2 IVS A A|ZH AEEZ|2 T} EventBridge AHE & & X 5HML.
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MEfZ ._S.JEL!_“EH” MAZ” o|HIEZ MESELICH S77t 27Is8 B IVSE CHA 2 sHE
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4. 7+440| STOPPED = FAILED #Ef7t £|H 58 %o At522 He|gulct (2™
ListCompositionsO|L} GetComposition2 2 [ O|& HME|X| f&LICt)

EREp=ES] 203



Amazon IVS AAIZEAER Aod A
Unable to start
No more active destinations Composition
( EventBridge: Destination End ™ State: Failed
Composition
/StartComposition = State: Starting
5 minutes
/StopComposition EventBridge:
EvenBridge: SessionFailure
Destination End Composition
IVS server starts the Composition g » State: Stopping
EventBridge: Session Start
EventBridge: ©
Session End
\) No publisher data
Destination succeeds - received for more - 5 minutes
EveniBridge: gg:ﬁfé:ﬁg ——~than 60 seconds — Sg?ggsomcz 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 the "IVS Composition
if reconnect succeeds, keep Composition active; State Change" event type. This figure
otherwise, EventBridge: Destination Failure shows only the "Event” field.
T4 =8 F7| 204
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EncoderConfiguration(=3t&l HIC|22| HAHT BAlZ LIEHH = ZA|) & g LCt.
S3 HZ!1} a StorageConfiguration(=3t 2EI=Z 71 XMHEE %)) & LS gLt
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App
(Real-time

App

Backend

Streamer)

1
I _Create IVS stage

\J

Y

L—Create EncoderConfiguration

Y

Y
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|

|

| |

} |_Create participant tokens.
| |

|

|

|

\

I—Create StorageConfiguration
;Jom IVS stage as a publisher participant

\J

'— EventBridge event (VS Stage Update - Participant Published)—
|
I_StartComposition »!
|
1 EventBridge event (/VS Composition State Change - Session Start)—

le— FEventBridge event (/VS Composition State Change - Destination Start)—|
!

Start Writing Recording Assets—:
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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

Amazon IVS AAZHAER|Z Al MH

1. AEO|X|of UE HAIRF &I I7LA7F60%F SO &50| Qo™ 20| AHs SZE/LICH o 7+
0| E2 5|1 STOPPED ArE{ 2 FEH&FL|Ct STOPPED AEHE T £ X|LMH S RS0 2 AMK|EHL
Ch. REM[EH LI 2 M & 7o 72 =T FJ|8 X 5HAl

bl

;

£ =3} 0i: S3 2! CHA StartComposition ZE &

Oteh o= S38& HEX|Mo| FUT LA S 2 X[ St= StartCompositionIEZQIE 0] CHEH &
HtMOl 3£ 2 H0o{E L T+440| ACTIVE #EHE MEtE|™ H|C|2 MaMEQF HIEFH|O|E 7t
storageConfiguration Z4&|7t X288t S3 HHZ!o| Z|F /7| AIZHELICE BlojotRO| CHE #+ M2
MMEEH MH = 7240 “BllojolR” & VS AAIZF AEE|YAPI X E X StMI2.

o

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"
}
Sg
{

"composition": {
"arn": "arn:aws:ivs:ap-northeast-1:927810967299:composition/s2AdaGUbvQgp",
"destinations": [
{

"configuration": {

=& =38t of: S3 2! i & StartComposition Z & 206


https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_StartComposition.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_LayoutConfiguration.html

Amazon IVS

"name" : ,
's3": {
"encoderConfigurationArns": [
"arn:aws:ivs:ap-northeast-1:927810967299:encoder-
configuration/PAAwglkRtjge"
1,
"recordingConfiguration": {
"format": "HLS"

},
"storageConfigurationArn": "arn:aws:ivs:ap-
northeast-1:927810967299:storage-configuration/ZBcEbgbE24Cq"
}
},
"detail": {
"s3": {
"recordingPrefix": "MNALAcH9j2EJ]/s2AdaGUbvQgp/2pBRKrNgX1ff/
composite"
}
},
"id": "2pBRKrNgX1ff",
"state": "STARTING"
}
1,

"layout": null,

"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr",
"startTime": "2023-11-01T06:25:377",

"state": "STARTING",

"tags": {3}

StartComposition SE 0l U= recordingPrefix EEE AI85t0d HZE EEHIXE KT E xIE

28g + A&Loh

d3d ZH=

HEX|MO| ACTIVE #EfE TEHE[MH HLS HIC|R MIHES} HIEIHO|E 0| £F& Al M3 E S3
HZlo 7|12l [JE 8 + AU&LICH StartComposition 0|28 2H A= 2C|ME HIC|I2Z F X2
= Mo AA8E = A&LCt
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AEZIE M5t *2lst= ol E&LICH XHM[EF LI 2 IVS & A|ZF EventBridge AE 2|21t &

7Lt
A E HESHEAIR.

CHE22 etolE IvS MM B2 el ME CIREE 72 & 2RIA L

MNALAcH9j2EJ/s2AdaGUbvQgp/2pBRKrNgX1ff/composite
events
recording-started. json
recording-ended. json
media
hls

events EC{0l= Sl Z Y o|HIEo sliEst= HIEIC|OIE 0| S04 Y&LICH JSON HIEHH O|E mt
U2 olZEO| AR EHU, d3He2 S E|7LE A2 S22 mf d-gELch

» events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

X|HEl events Z0E recording-started. json ! recording-ended. json &
recording-failed.jsonO| Z& & L|Ct.

of7|ol= el RS E MM L £3 FA I 22l HEHC|O|E{7F Z e ELICH CHS2 JSON MlF EE ¢
LICF.

media EH0|= X|H|= O/Clof 2EI=X7} U&LICH hls 51 EEolE 7 MM So| MMHE 2 E
ojc|o{ & OjL|HAE meo| Z2&E|o| /M, Ol IVS ET|0]o{of| A RHAEE 4= & LICH HLS OiL
HAEE multivariant.m3u8 ZCoi &L|Ct.

ofl CH&F HHZ! & StorageConfiguration

StorageConfiguration Zi#|7t M E|H VS X|HE S3 HZlof| 2E! 3
&LICt O] HMAE= S3 H{Z!o| HME £=%5l0{ Fo{ELICt IVSS| A
HAg pHgstH dI™ el =2 Ea M g2 ol AlmiEhct

= mw

otz ofl= IVS 7t S3 HZ!of| 7|5 & = UL S 31&3st= S3 HZ! EHME Eo{ELICH

"Version": "2012-10-17",
"Statement": [

ol cHEt %! & StorageConfiguration 208



Amazon IVS MAZE AEE|Y AL AEM
{
"Sid": "CompositeWrite-yld212y",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"
.
"Action": [
"s3:PutObject",
"s3:PutObjectAcl"
1,
"Resource": "arn:aws:s3:::my-s3-bucket/*",
"Condition": {
"StringEquals": {
"s3:x-amz-acl": "bucket-owner-full-control"
},
"Bool": {
"aws:SecureTransport":
}
}
}
]
}
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version =AM o

0i: recording-started.json

"version": "v1",

A 04
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ArEHod| CHEt
O|= recording_status 7}
"RECORDING_ENDED" E:

= "RECORDING_ENDED_W
ITH_FAILURE" QI Z<0{BF A}

8¢ & A&Lch

M HE L

HESH[OlE A7 (0te] HT LICE.

"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",

"recording_started_at": "2023-11-01T06:01:36Z",
"recording_status": "RECORDING_STARTED",
"media": {
"hls": {
"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [
{
"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

04|: recording-ended.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012
"recording_started_at": "2023-10-27T17:00:442",

:stage/aAbBcCdDeE12",

0i: recording-started.json
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"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

04|: recording-failed.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-10-27T17:00:447",
"recording_ended_at": "2023-10-27T17:08:24Z",
"recording_status": "RECORDING_ENDED_WITH_FAILURE",
"media": {
"hls": {
"duration_ms": 460315,
"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [
{
"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

0i: recording-failed.json
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"AllowedMethods": [
n PUTII ,
"POST",
"DELETE",
IIGETII

15
"AllowedOrigins": [

T

1,

"ExposeHeaders": [
"X-amz-server-side-encryption",
"x-amz-request-id",
"x-amz-id-2"

2¢HA|: HiZ Z BH= 7| CloudFront

CloudFront 7Het Xt LA 2| CloudFront HHZ I BIE 7| E & XA AIL.

AWS Z£E AL8dtoi ChE HEE LU=ELICH
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HeE =l O|Td EtH|0l| A 2445t S3 B2
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718 A SE: Ro{ Z2EZE YA Redirect HTTP to HTTPS

7|2 Al S A E HTTP HME GET, HEAD, OPTIONS
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7|2 WAl S2 8H S A SimpleCORS
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StorageConfiguration 7t 44 =M S3 HZ! HAMof| F 7He| & =0| ZA|E UL stLteE 2EI=
CloudFront 247|& &1&%t 1 CHE tLt= IVSTH 2HAE £ = JUE S {8 LICH IVS HMAE =
gote 1T HZ! HHo| ol = ofl: IVS HMAE EFEF S3 HZA! Ao CloudFront LEQF Q& LICH

CloudFront
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CloudFront HHEZE HE2Mo 2 MHES T 3! WM S UO|0|EE Foll= IVS Z2i0[01E AIE35l0d =
SIS R ME & Qloqof &rLct.

1. A MEMoZ A|ZH5tT S3 H{Zlol |22 0] MHAEE|0] I=X| EQISHMIL.

2. O| Ol|&| 2| 1EHAHIRE] 3EAHITIX| £8H Zofl= URLE Sall HICIQ TS ALSE 4= Rlofof BfLicH
CloudFront . CloudFront URL2 Amazon CloudFront & 2| M8 ME Eioj = Hil=Z Tl 0|
QL|ct o] Z|= ChS1t Zr2 EAlL|ct.

alb23cdef4ghij.cloudfront.net

3. CloudFront HHZ & &3l =3tE H|C|E

XHAH
A 7|1€ oA, 0| Z|l= OS2t €2

MEHEd™M s3 0| multivariant.m3u8 Tl o|
SAlQIL|Ct.

FDew6Szq5iTt/9INIpWIHjOwPT/fjFKbylPb3k4/composite/media/hls/
multivariant.m3u8

4. CloudFront URL 20 24| 7|& F7IgfLICt. Z|

Ok

URL2 Ct3a Z&Lcth

https://alb23cdef4ghij.cloudfront.net/FDew6Szq5iTt/9NIpWIHjOwWwPT/
fjFKbylPb3k4/composite/media/hls/multivariant.m3u8
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5. O[A| IVS El0]o{e] &A £Mof %5 URLE F7t5t04 ™A B ZEE AIEE += /&Lt B2
Zl HIC|2& 224 IVS Player SDK: & 710|=2| A5 5l 7|0iAM CIZE A E =+ JU&LICH
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7h HZIol 2EIXE # 4 QTS 58 5HE S3 BT MM HoFLICH Mol ZE A =
Abstod RbA| HZlof| 2042 X| OtM| 2. HAol= B Z oF 2t2AEl D7} & ?:.EI010I= g LICt. CloudFront
StorageConfiguration
{

"Version": "2012-10-17",
"Statement": [

{
"Sid": "CompositeWrite-7eiKaIGkC9DO",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"
I
"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"
}
}
I
{
"Sid": "AllowCloudFrontServicePrincipal",
"Effect": "Allow",
"Principal": {
"Service": "cloudfront.amazonaws.com"
I
"Action": "s3:GetObject",
"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recordings/*",

"Condition": {

of: IVS HMAE Z&Hst S3 HZ! HA CloudFront 217
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"StringEquals": {
"AWS:SourceArn": "arn:aws:cloudfront::844311324168:distribution/
EING4YMW5S5MN25A"
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// 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

// Opt-out of Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: { enabled: true }

1)

// Other Stage implementation code
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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
i0OS
let config = IVSLocalStageStreamVideoConfiguration();

// Update Max Bitrate to 1.5mbps
try! config.setMaxBitrate(1500000);

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

// Other Stage implementation code

2l
=

// 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,
},
I
1);

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Bitrate to 1.5mbps or 1500kbps
maxBitrate: 1500

AEZIH|C|Q HIEZO|E ¥F
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1)

// Other Stage implementation code

Android

StageVideoConfiguration config = new StageVideoConfiguration();

// Update target framerate to 10fps
config.targetFramerate(10);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(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

e

// 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
});
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let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Framerate to 10fps
maxFramerate: 10

b
// Other Stage implementation code

QC|2 HIEH0|E 2l AR K| %|x15}

orle AE79| HIEHOIE U A NS HWHSEIH C+E T4 MES AL ELICH

// Note: Disable autoGainControl, echoCancellation, and noiseSuppression when enabling
stereo.
const camera = await navigator.mediaDevices.getUserMedia({
audio: {
autoGainControl: false,
echoCancellation: false,
noiseSuppression: false
},
18

let audioStream = new LocalStageStream(camera.getAudioTracks()[0], {
// Optional: Update Max Audio Bitrate to 96Kbps. Default is 64Kbps
maxAudioBitrateKbps: 96,

// Signal stereo support. Note requires dual channel input source.
stereo: true

)

// 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);

QC|2 HIEFO|E U AHIFR K|2d %[5} 229
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// Other Stage implementation code

i0S

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
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* Android: https://github.com/aws-samples/amazon-ivs-real-time-for-android-demo/

« BHOIC: hitps://github.com/aws-samples/amazon-ivs-real-time-serverless-demo/
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