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JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"ivs:CreateStage",
"ivs:CreateParticipantToken",
"ivs:GetStage",
"ivs:GetStageSession",
"ivs:ListStages",
"ivs:ListStageSessions",
"ivs:CreateEncoderConfiguration"”,
"ivs:GetEncoderConfiguration",
"ivs:ListEncodexConfigurations",
"ivs:GetComposition",
"ivs:ListCompositions",
"ivs:StartComposition"”,
"ivs:StopComposition"
1,
"Resource": "*"
},

{
"Effect": "Allow",

"Action": [
"cloudwatch:DescribeAlarms",
"cloudwatch:GetMetricData",
"s3:DeleteBucketPolicy",
"s3:GetBucketLocation",
"s3:GetBucketPolicy",
"s3:PutBucketPolicy",
"servicequotas:ListAWSDefaultSexviceQuotas",
"servicequotas:ListRequestedServiceQuotaChangeHistoxryByQuota",
"servicequotas:ListServiceQuotas",
"servicequotas:ListServices",
"servicequotas:ListTagsForResource"

1,

"Resource": "*"
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https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_CreateStage.html
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aws ivs-realtime update-stage --arn arn:aws:ivs:us-west-2:123456789012:stage/
abcdABCDefgh --auto-participant-recording-configuration storageConfigurationArn=""
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® ©

= AmazonIVS > Real-time > 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 Real-Time works

Setup

Stage name - optional

( stage-1 ]

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

Record individual participants o

Auto-record to S3
Individual recordings will automatically be created in the attached S3 bucket for each publisher.

(D Enable automatic recording

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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Record individual participants i
Auto-record to 53
Individual recordings will automatically be created in the attached S3 bucket for each publisher.

@ Enable automatic recording

Record participant replicas
When enabled, replica participants will be recorded if they are replicated to this stage. This may result in duplicate recordings if auto-record to S3 is also enabled on the replica
participant’s source stage.

(3 Enable replica recording

Recorded media types
Select the media types that will be recorded. By default, both audio and video will be recorded.

| Audio and video v |

Storage configuration
Define the Amazon S3 bucket for the output

\ Choose an existing storage configuration v \ @ ( Create storage configuration [3 )

Target segment duration
Determines the target duration for recorded segments. Default: 6

6

Must be an integer greater than 1 and up to 10.

Merge fragmented recordings
In the event of a participant disconnect, Amazon IVS will merge the fragmented recordings into a single recording.

(D Reconnect in a window

Thumbnail recording
(O Record at an interval

(D Associated costs
There are four cost components to consider when enabling record to S3: storage, request and data retrieval, data transfer, and data management.

(@ If you use a third-party encoder to publish content to this stage, set your keyframe interval to 2 seconds to prevent playback issues. It is not
necessary to set the keyframe interval when using the IVS Broadcast SDKs.
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= Amazon VS » Real-time » Storage configurations » Create storage configuration (D @
Create storage configuration i
Setup
Storage configuration name - optional
[ storage-configuration-1 ]
Maximum length: 128 characters. May include numbers, letters, underscores (_) and hyphens (-).
Storage
© Create a new Amazon S3 bucket
(O Select an existing Amazon S3 bucket
Bucket name
[ ivs-stage-archive ]
The bucket name must be unique and must not contain spaces or uppercase letters. See rules for bucket naming E
@ This bucket will be created with default permissions in the current region: US East (N. Virginia) us-east-1
Choosing a region [2. Permissions in Amazon S3 [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 storage configuration
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Record individual participants info
Auto-record to S3
Individual recordings will automatically be created in the attached S3 bucket for each publisher.

@ Enable automatic recording

Record participant replicas
When enabled, replica participants will be recorded if they are replicated to this stage. This may result in duplicate recordings if auto-record to 53 is also enabled on the replica
participant's source stage.

® Enable replica recording

Recorded media types
Select the media types that will be recorded. By default, both audio and video will be recorded.

Audio and video v

Storage configuration
Define the Amazon S3 bucket for the output

v \ @ ( Create storage configuration B)

| storage-configuration-1

Storage configuration name Storage
storage-configuration-1 Im| s3://recording-configuration-bucket/ [

Target segment duration
Determines the target duration for recorded segments. Default: 6

6

Must be an integer greater than 1 and up to 10.

Merge fragmented recordings
In the event of a participant disconnect, Amazon IVS will merge the fragmented recordings into a single recording.

(3 Reconnect in a window

Thumbnail recording
(3 Record at an interval

() Associated costs
There are four cost components to consider when enabling record to S3: storage, request and data retrieval, data transfer, and data management.

(@ If you use a third-party encoder to publish content to this stage, set your keyframe interval to 2 seconds to prevent playback issues. It is not
necessary to set the keyframe interval when using the IVS Broadcast SDKs.
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Record individual participants i

Auto-record to 53
Individual recordings will automatically be created in the attached 53 bucket for each publisher.

@ Enable automatic recording

Record participant replicas

‘When enabled, replica participants will be recorded if they are replicated to this stage. This may result in duplicate recordings if auto-record to 53 is also enabled on the replica participant’s source stage.

(D Enabile replica recording

Recorded media types
Select the media types that will be recorded. By default, both audio and video will be recorded

| Audio and video

Storage configuration
Define the Amazon 53 bucket for the output

storage-configuration-1 v | @ ( Create storage configuration [2 )

Storage configuration name Storage
storage-configuration-1 IO s3://recording-configuration-bucket/ [2

Target segment duration
Determines the target duration for recorded segments. Default: 6

6

Must be an integer greater than 1 and up to 10.
Merge fragmented recordings
In the event of a participant disconnect, Amazen IVS will merge the fragmented recordings inte a single recerding.

@ Reconnect in a window

Reconnect window (seconds)

Maximum gap in seconds between stream stops and restarts. Learn more

30

Must be an integer greater than 0 and up to 300.

Thumbnail recording
@ Record at an interval

Target thumbnail interval (seconds)
Determines how often thumbnails will be saved. Default: 60

60

Must be an integer greater than 0 and up to 86400.

Thumbnail storage

Store thumbnails sequentially
Record thumbnails in-order as unique files.

(D Associated costs
There are four cost components to consider when enabling record to S3: storage, request and data retrieval, data transfer, and data management.

(@ If you use a third-party encoder to publish content to this stage, set your keyframe interval to 2 seconds to prevent playback issues. It is not necessary to set the
keyframe interval when using the IVS Broadcast SDKs.
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aws ivs-realtime create-stage --name "test-stage

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

e &I B2 Y0l /= AH|[0|X] &

FAstE JHE & 7ERF B2 Y0l /e AHIOXIE

mm

aws ivs-realtime create-stage --name "test-stage-participant-recording" --auto-

participant-recording-configuration storageConfigurationArn=arn:aws:ivs:us-
west-2:123456789012:storage-configuration/LKZ6QR7r55c2, mediaTypes=AUDIO_VIDEO

|:Q|. M—ll_.”ol 7+

thumbnailConfiguration It2tO/EHE MEF st MUY AEEX| L 2T
(Z)E TS HYELICHME ALY).
i - ing" --auto-

aws ivs-realtime create-stage --name "test-stage-participant-recording
participant-recording-configuration storageConfigurationArn=arn:aws:ivs:us-

west-2:123456789012:storage-configuration/
LKZ6QR71r55c2,mediaTypes=AUDIO_VIDEO, thumbnailConfiguration="{targetIntervalSeconds=10,storage=[

C| H4sF=
| B48r 2

recordingReconnectWindowSeconds It2t0|E{E ME5t0 ZZEsHE 70 & 71AL 2|

A8 BHLICH A AL,

aws ivs-realtime create-stage --name "test-stage-participant-recording" --auto-
storageConfigurationArn=arn:aws:ivs:us-

participant-recording-configuration
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west-2:123456789012:storage-configuration/
LKZ6QR7r55c2,mediaTypes=AUDIO_VIDEO, thumbnailConfiguration="{targetIntervalSeconds=10,storage=[

"stage": {
"arn": "arn:aws:ivs:us-west-2:123456789012:stage/VSWjvX5X0kU3",
"autoParticipantRecordingConfiguration": {
"hlsConfiguration": {
"targetSegmentDurationSeconds": 6
},
"mediaTypes": [
"AUDIO_VIDEOQ"
1,
"recordingReconnectWindowSeconds": 60,
"recordParticipantReplicas": true,
"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-
configuration/LKZ6QR7xr55c2",
"thumbnailConfiguration": {
"recordingMode": "INTERVAL",
"storage": [
"SEQUENTIAL",

"LATEST"
1,
"targetIntervalSeconds": 10
}
b
"endpoints": {
"events": '"<events-endpoint>",
"rtmp": "<rtmp-endpoint>",
"rtmps": "<rtmps-endpoint>",
"whip": "<whip-endpoint>"
b
"name": "test-stage-participant-recording"
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openssl ecparam -name secp384rl -genkey -noout -out priv.pem
openssl ec -in priv.pem -pubout -out public.pem
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aws ivs-realtime import-public-key --public-key-material " cat public.pem’" --region
<aws-region>
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{
"publicKey": {
"arn": "arn:aws:ivs:us-west-2:123456789012:public-key/f99cde61l-c2b0-4df3-8941-
ca7d38accala",
"fingerprint": "98:0d:1a:a0:19:96:1e:ea:0a:0a:2c:9a:42:19:2b:e7",
"publicKeyMaterial": "----- BEGIN PUBLIC KEY-----

\NMHYWEAYHK0ZIzj@CAQYFK4EEACIDYgAEVjYMV+P4ML6xemanCrtse/FDwsNnpYmS
\NnS6VRVIWXx37mjwi@2h0bKuCIqpj7x@1pz@bHm5v1IBvdZYAd/r2LR5aChK+/GM2Wj

\n18MG9NJIVFaw1u3bvjEjzTASSfSlBDXl\n ----- END PUBLIC KEY----- \n",
"tagS": {}
}
}
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POST /ImportPublicKey HTTP/1.1
{
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"publicKeyMaterial": "<pem file contents>"
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ARNI} S aH{oF gFL|Ct.

{

"alg": "ES384",

Iltyp": IIJWTII

“kid”: “arn:aws:ivs:123456789012:us-east-1:public-key/abcdefgl2345”
}
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arn:aws:ivs:us-east-1:123456789012:stage/oRmLNwuCeM1Q
oRmLNwuCeM1Q®JL|Ct.

events_urle CreateStage L = GetStage 2rJ0f|A{ BHEHEl O[HIE <l
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wss://global.events.live-video.net&lL|C}.
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capabilitiesE EZ2| 7|5 X|H&LICt &8 22 allow_publish &
allow_subscribe@lL|C} 75 M EE2| B2 allow_subscribeBt trueZ A& srL|CH
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{
"exp": 1697322063,
"iat": 1697149263,
"jti": "Mx6ClRRHODPy",
"user_id": "<optional_customer_assigned_name>",
"resource": '"<stage_arn>",
"topic": '"<stage_id>",
"events_url": "wss://global.events.live-video.net",
"whip_url": "https://ll4ddfabadaf.global-bm.whip.live-video.net"
"capabilities": {
"allow_publish": true,
"allow_subscribe": true
b
"attributes": {
"optional_field_1": "abcdl1234",
"optional_field_2": "false"
b
"version": "1.0"
}
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ECDSASHA384(
base64UrlEncode(header) + "." +
base64UrlEncode(payload),
<private-key>

)

7| mjoj2 ES MM

21



Amazon IVS AA|

]
[>
m
o
(0=}
>
0o
nx
0%
x

k=

1. ES384 AMB L E|&D IVSO| MBE HEE 7|2t HAE Zeto|8! 7|z EEL| MBS UL

base64UrlEncode(header) + "." +
base64UrlEncode(payload) + "." +
base64UrlEncode(signature)
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kM8 LI 2 CreateParticipantTokenS & ZHMI2.

BAE Q7Y S /sl 2&£0ILE CLIE Sall IR E28 ddE + UX|E, Z=2EHM gF0lM Aws
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3. EEn 14 ALK IDE QU=ELICt UTF-82 QIZEE HAE QU £ Q&LICE

4, Mg MENSHL|CE

5. EEE SAELICH 52: EZE XS0 &LICH IVSE EE22 XMESHK| e LESof| dMe £+
A&LICtH.

CLI X|Z&

AWS CLIE Al835tod AME EZ 2 MAsiedm MK A|lAR0l CLIE CH22 =5t F4AJsloF huich x}
Mgt LIZ S AWS T Z QIE|H|0|A AHR AHME R XM, AWS CLIE AFR35to EZS AMAIstH
£ Q2 HAE S™of Mestx|g, Z2EM 8T 0| 4 AWS SDKE AF&5t01 M S0l EE2
MMste 20| Z&LIChored xR & x).
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. 2E{|O|X| ARNZ} &7l create-participant-token B S AM&ELICH "PUBLISH",
"SUBSCRIBE" 7|5 & €7 = MR E X ELICH

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

2. 27tRF E20| gFerEl L}

"participantToken": {
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https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_CreateParticipantToken.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html

Amazon IVS MAZE AEE|Y AL AEM

"capabilities": [
"PUBLISH",
"SUBSCRIBE"
1,
"expirationTime": "2023-06-03T07:04:31+00:00",
"participantId": "tU@6DT5jCJeb",
"token":
"eyJhbGciOiJLTVMiLCJ0eXAi0iJKV1QifQ.eyJlleHALiOjE2NFEINDEOMjAsImp@aSI6ImpGcFdtdmVFTmI9sUyIsIn].
TaKjllw9Qac6c5xBrdAk™
}

3. Ol EEE MEELICH AE|0[X|of &7tetn HICIRE T&stn = 4lsied® o]l EE0| LT

AWS SDK X|Z&

AWS SDKE Al&35to] EES dde = A&LICt CHS2 JavaScriptE AHE5t= AWS SDKo|| CHEt
INES P B

O
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o

o= M SollM AgElofol stH siF S22 BatolH =0l M E|ofob BTt

Z: ot Z= HES M E5E{H aws-sdk/client-ivs-realtime I 7| X|& A X|5H0F & LICt. XtA]
& LI82 JavaScript& AWS SDK AlE5H7|& & EHAI2.

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);
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-stream-ingest.html
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- 3 https://codepen.io/amazon-ivs/pen/ZEqgrpo

« Android: 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
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mkdir realtime-web-example
cd realtime-web-example
touch index.html

touch app.js

ATZE B3 £= npmE AF& 3104 Broadcast SDKE Mx|E 4= U&LICH O] Ao E ZHEHS] 5
7| QI A3 B E BT E AF&SHK|EE LIS 0l npmE AL SHES MEiSIE{E FR &A £=HE
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Web Broadcast SDKE= JavaScript 2H0|E 2422 HH 3E Z|H https://web-broadcast.live-video.net/1.35.0/

amazon-ivs-web-broadcast.jsOll A &€ £ Q& LICH

<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
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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

Broadcast SDK A x|

Android 7Hgf 730 Amazon IVS Android E2EIFHAE BIO|EEEIE F7}5t8{TH 070 EA|IE
CHE 2&2| build.gradle toi 2t0[EE{2|E FI+EFLICH A HHT1 2] Amazon IVS broadcast
SDKe| A2). x|¢l Z2ME oAM= mavenCentral 2|ZX|E2[7t 0|0 settings.gradle It
off ZEE|0] UYS &= USLICH O] B repositories ESS MeFE = UELICH MES| ER
android £50i A OIO|E] HFQIE . & d35}t5HoF & LICt.

android {
dataBinding.enabled true

repositories {
mavenCentral()

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.42.0:stages@aar’
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https://search.maven.org/artifact/com.amazonaws/ivs-broadcast
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Z2MEQ| Info.plistE UCIO|ES

0{ NSCameraUsageDescriptionit NSMicrophoneUsageDescriptionOil CHE 2709 A &S
ZF7tstof BLICH ZIS 2 YoM 7t 2 0to|3 HMAE QESIE O|fol CHEt AFSAHCHHE MES
Nl=2¢grct.

Kay

~ Information Property List
> Application Scene Manifest

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

Privacy - Camera Usage Description We need access to your camera to publish your video feed
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HA HTML EZ& 202 M5t D 2lo|EEEIE AFRIE |2 7KL

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

<head>
<meta charset="UTF-8" />
<meta http-equiv="X-UA-Compatible" content="IE=edge" />

TAHE FLHELICH

&Lt

VS 2&
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<meta name="viewport" content="width=device-width, initial-scale=1.0" />

<!-- Import the SDK -->

<script src="https://web-broadcast.live-video.net/1.35.0/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

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

EZ ¢l2d &2 Al Join/Leave HE F7}

EES AM3LICH ¢34 SN EEE U= Z AFE35HD Join &l Leave HE
2 OfZ2|7lo|M2 ol Z 2|7 0| MHe| APIIMH EEE 2% 5HK|E Of 01|X1|01|H"
l=zd0f Eoid&LLCt.

<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 />

gjc|o{ Z4E|0|d 24 F7}

olg{st R A0lE 22 U M7 &7IRHE QIFt OlC|o{7H ZEHELICH app. jsoil HolEl ofZ 2|70l
EXg 2ot A3 RE YO8 FIHELICH

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

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

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

O|=H| 5™ HTML H[O|X|7t et |1 HEFR KM index.htmlE E=& | TS 0| EA|E LICEH

IVS Real-Time Streaming

Token | Join |

app.js A4

O|Al app.js IO L= H9|
X=Lct.

|E = S7aLICH BI%| SDKO| 2RHolM BRs 2E 448 7}

ol

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

} = IVSBroadcastClient;

OHZ (70| e A

Join & Leave HE HTML 240f CiEF X E Z&st1 oS E[7H0lMe| YEE MEste HrE Y
sH_|C}
= .

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
Rl
o
4%
M
0
lo
9'|_|
kl
0%
m

=]
HM
ru
°
a1
fjo
oY
ol
o
-
[ul
jul
mlo

H

H
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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;
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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
ot
I
h
d
ol
2N
m>

app.js Ttdod opx|ak &=
EO[X| &7t & &

ot
o
[
|_J n
>
Hn
jn
10
il
o
E
m
E
mn
bt
1]
wx
0%
ic]
C
n

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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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 A0l X0l &7HE 4 LT

Ctg EHA

npm, React S} ZZAEl XIA|Et o M| E & Q1524 VS Broadcast SDK: & SFLIM(AA|ZH AEE|Y

IVS Android Broadcast SDKE Al235t04 HA| &l 5

O| MMof| M= Android 42 AL&35F01 AH|O|X|of| AIAlStD £S5t BHAHIE CFLHELICH.

HI| MM

MHX XS MEdE activity_main.xml ZItUS ALE S0 40| ZHEHS B|olotR 2 Mgt Bl o]

Olo}R S
ot ol EE FIHE ?IE EditText, Join Button, AE|O|X| SE EAIE P&t TextView, HA| M
22 28t CheckBox7t Z & E|0{ Ql&LILC.
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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
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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>

Android
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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
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RealTime - activity_main.xml [RealTime.BasicRealTime.main]
res ) layout activity_main.xml & BasicRealTime ~ verimental) AP
& Android v € - activity_main.xml|
s BasicRealTime
> manifests <anaroiaox.constralntiLayout.wlogetT.LoNnsSTtraintLayout
java :id
com.amazonaws.ivs.realtim :layout_width
g MainActivity :layout_height
" ¢ MainViewModel :background
8 ParticipantAdapte
g & Par \cw»pan dapter BT
& g Participantitem 1 t + T toTon0f
- oA TS :layout_constraintTop_toTop
¢ StageParticipant X
> Pgjava <EditText
v EEres tid
> drawable :layout_width
lay New Kotlin Class/File 't
R r [
Add C++ to Module EayoutiResourcelfile
Sample Data Directory
Cut File
Copy Scratch File <
Copy Path/Reference Directory
res
Paste Image Asset
M Gradle Sc
Find Usage Vector Asset 'tEnd_toStart0f
Find in Files... Kotlin Script (Beta) art_t art0f
Replace in Files... Kotlin Worksheet (Beta) ntTop_toTopOf
Analyze CMakelLists.txt
Refactor = Activity
Bookmarks & Fragment
Show In ource Manager = Folder
= Service
Reformat Code & UiComponent
Optimize Imports & Automotive
Delete = XML
ersion
p Open In -
Create ane 1911 m @A
st O| E-” | |- o 7St | |. ;| | -|| =t |. |-O| | |O AEEIZS H -|E|=|. |O|% = |9|. =t I.
o| &= olofRe ZtetstL|CtH. o47|0 IRt HIC|@ AEZIE HHZSH7| et E7 | &7

Ktol CHEH HEE

I A
arc

main = res
& Android v €
% BasicRealTime
manife:
java
com.amazonaws.ivs.realtime
% MainViewModel
% ParticipantAdapter
% Participantitem

¥ Project

% StagelayoutManager
& StageParticipant

drawable
layout
activity_main.xml

item icipant.x

mipmap

A Gradle Scrip

\_stage_participant.xml

2 =
Alet7| 28t BilolE S5

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

icRealTime v

(L, Resizable (Experiment

item_stage_participant.xml

Q=
TextVi
@8 Button

Palette item_stage_participant.xml

Commorn

«® Switch You (Disconnected)

Component Tre
A Participantitem
[=] participant_prev
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participant_publi

participant_audi
participant_audi
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A, Build

ipantitem

& Aopin

Fra

o1
Hel
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i
o
—r

g Layout
= B 5

4 spaces of 4096M
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Ct2e XML LCt.

<?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:
android:
android:
tools:ba

<LinearlLayou
android:
android:
android
android:
android:
android:
android:
android:
android
android:

id="@+id/participant_preview_container"
layout_width="match_parent"
layout_height="match_parent"
ckground="@android:color/darker_gray" />

t
layout_width="wrap_content"
layout_height="wrap_content"

:layout_marginStart="8dp"

layout_marginTop="8dp"
background="#50000000"
orientation="vertical"
paddingLeft="4dp"
paddingTop="2dp"

:paddingRight="4dp"

paddingBottom="2dp"

app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent">

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

tool

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

<TextView

andr
andr
andr
andr
andr

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

//

Android
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tools:text="NOT_PUBLISHED" />

<TextView
android:id="@+id/participant_subscribed"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="@android:color/white"
android:textSize="16sp"
tools:text="NOT_SUBSCRIBED" />

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

Ol XML It 2 of & MMetx| of2 222 @l ParticipantIteme & ELICH
AHO|ATF ZFE|0{ IeE 2 O XML IS HUAH O|AR UH|0|E

£ B7[& dYst XIZ2 HI FU&LICH

M Kotlin 2214 ParticipantItem MMELICH

XMLOi| = A W

ok ELICH. o FeHAE B

Android
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package com.amazonaws.ivs.realtime.basicrealtime

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

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

private lateinit var previewContainer: Framelayout
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)
}
}
et
FtH 2Lt OO| 2 E AL 5tE{T ALS ALl A HEHS Q& SHok & LICH oloi CHEF & HEt S &2 HE

LICH.

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

Android 44
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}

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

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

private fun requestPermission() {
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

}

[

oH AFEY

=H O

OHZ2|70| M2 MainViewModel .kt EZHE FI7IXIE FAtH, & EH= Kotlin2| StateFlowE
Ar& 304 MainActivity ol CHA| HEFEILICH,

M Kotlin 22§ A MainViewModel S AiAdshL|C},

package com.amazonaws.ivs.realtime.basicrealtime

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

Android 45
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class MainViewModel(application: Application) : AndroidViewModel(application),
Stage.Strategy, StageRenderer {

MainActivity.ktOlM E7| 2= & zte2lg Lot

import androidx.activity.viewModels

private val viewModel: MainViewModel by viewModels()

AndroidViewModelll} O|2{8t Kotlin ViewModel EHE AI&35t2{™ 2 E 2| build.gradle Ztof
CtZ2 F7tsHoF g Lct.

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{1E{E]

{FEFSt RecyclerView. Adapter 5t 2oiAE ddsto] HI7HAIE FXstn AH|0|X| o|HIE
M RecyclerViewE UC|O|EFLICH J2{Lt HA FHIIALE LIEIL= e EELoh M
Kotlin 2204 StageParticipant2 MAdgtL|Ct

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
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get() {

return if (isLocal) {
"LocalUser"

} else {
requireNotNull(participantId)

cipantAdapter ZcHA0IAM O] FEiAE AIESIZ&LICH HAY EEfAE Ha|

HeE e
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package com.amazonaws.ivs.realtime.basicrealtime
import android.view.LayoutInflater

import android.view.ViewGroup

import androidx.recyclerview.widget.RecyclerView

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

private val participants = mutablelListOf<StageParticipant>()
st LEHX| MHo|E +#34617] X0l RecyclerView.ViewHolder2 % 9|80k & LICH.

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

O|E AF83t0{ EZ RecyclerView.Adapter AHOIE F3E &= QU&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
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.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)

OFR|St O 2, &7hKI7H HZE T MainViewModelof M Ao R &8 M HM=E Z7HerLich
Ol2f8t HME & ofREfof Chat EF CRUD ZHdeiLict.

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

}

fun participantLeft(participantId: String) {
val index = participants.indexOfFirst { it.participantIld == 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 E0}7tM O O{RHE{of CHEF FEE M8t 2 gtatioF &Lict
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internal val participantAdapter = ParticipantAdapter()

EH7A| & el

S8 MainViewModel LHOIA] i AE|OIX| &EhS Zxishob BLICH. OIF Ol{3t 432 Holsh 2

—

&L

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

val connectionState = _connectionState.asStateFlow()
private var publishEnabled: Boolean = false

set(value) {
field = value
// Because the strategy returns the value of “checkboxPublish.isChecked®, just

call ‘refreshStrategy' .
stage?.refreshStrategy()

private var deviceDiscovery: DeviceDiscovery? = null

private var stage: Stage? = null

private var streams = mutablelListOf<LocalStageStream>()

AE|O[X|of EH7tst7| Tof Ol2| 27|1& EcdH 24 HIIRE &

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| M2|=! mf O|2{&t 2IAAE XME|5H0F BLICt onCleared()E S A| R{Ho|5t2 2 O]

BEh 2laA 8 "eElste WE LX| et&Lh

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

gt permissionsGranted HHMEE T3 ELICH

ok
[}

internal fun permissionGranted() {
val deviceDiscovery = deviceDiscovery ?: return
streams.clear()

val devices = deviceDiscovery.listlLocalDevices()
// Camera

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

// Microphone

devices
.filter { it.descriptor.type == Device.Descriptor.DeviceType.MICROPHONE }
.maxByOrNull { it.descriptor.isDefault }
?.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)

AE|O|X|. T=f
L 2|9| Stage.Strategy 732 ZHEHELICH

override fun stageStreamsToPublishForParticipant(
stage: Stage,
participantInfo: ParticipantInfo
): Mutablelist<lLocalStageStream> {
// Return the camera and microphone to be published.
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// 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

}
RoF5tH, LIS publishEnabled #EHE 7|H S 2 HAIFLICH HAlstE < O™ =&E AEE]
g AAIELICH OHX|Z 2 2 o] MEoMHE &4 CHE HIIAE 755101 QL |2 HIEIRE 25 w4
gLICH
StageRenderer
StageRenderer 73T O ZHEHSHX|DH &~ =& ZOtE M EM O BI2 Z =7t Z 3 &0
QIELICH O] CZ{o] YUHHEQI T2 YAl SDKL A 7hAHO] CHEH H7 ALgHe 22 mf &7}
Xt ParticipantAdapterE YO|O|Est= ZdRILICH 2 FIEAL7F & ItetZ| ©oi ZHHI2H OI2| ‘='7I
E = & UXS IY gelstr|z AERII MEol| 24 HIHKE T2 ®Elsts &8 AlLEI271 /U

&LCh.

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

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

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

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

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

if (participantInfo.islocal) {
return

}

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

array.

participantAdapter.participantUpdated(participantInfo.participantId) {

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>

) {
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// 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, notify the adapter that the participant has been

updated. There is no need to modify
// the “streams’ property on the ‘StageParticipant
"StageStream® instance. Just
// query the “isMuted’ property again.
participantAdapter.participantUpdated(participantInfo.participantId) {3}

" because it is the same

}

A& Xl K| RecyclerView LayoutManager 34

CHE o &7IALE HixlStE 72 SHE = JUaLch IR MA 4 2719 ZhdE &t

Xt=5 otE| ZF FHI7tA #HE SO =R XElotR| teniD #LCH Ol &M =8E = /U

£ RecyclerView.LayoutManager2 T35t BtHS A E & LTt

GridLayoutManagerE =& 35H0F 5t= &£ CHE A 214 Q1 StageLayoutManagerE M &gfLCt.
Ol 2oiA= &8 78t &/d tilolotR | EHIIAt =8 7IES 2 ZF FIIAte| BllojotR S HbtstEE M

AEIRigLct 2t @2 CHE &0t =0|7t 2 X2t A2 otct LH|7t CHE = U&LICE O] SE S ALE
A &olste wedol CHet MH2 layouts B4 f|ol ZAE FM2 & TSHAL.

package com.amazonaws.ivs.realtime.basicrealtime

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

class StagelayoutManager(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.

*
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* The 2nd dimension is a description of the layout. The length of the array is
the number of rows that
* will exist, and then each number within that array is the number of columns

in each row.

*

*

*

*

*/

See the code comments next to each index for concrete examples.

This can be customized to fit any layout configuration needed.

val layouts: List<List<Int>> = listOf(

// 1 participant

1list0f(1), // 1 row, full width

// 2 participants

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

// 3 participants

list0f(1, 2), // 2 rows, first row's column is full width then 2nd row's

columns are 1/2 width

// 4 participants

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

// 5 participants

listof(1, 2, 2), // 3 rows, first row's column is full width, 2nd and 3rd

row's columns are 1/2 width

// 6 participants

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

// 7 participants

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

row's columns are 1/3rd width

init {

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

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

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

spanSizelLookup = object : SpanSizelLookup() {

override fun getSpanSize(position: Int): Int {
if (itemCount <= Q) {

Android
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return 1
}
// Calculate the row we're in
val config = layouts[itemCount - 1]
var row = 0
var curPosition = position
while (curPosition - config[row] >= @) {

curPosition -= config[row]
Tow++

}

// spanCount == max spans, config[row] = number of columns we want

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

3 columns.
// So this will take up 2 spans, with a max of 6 is 1/3rd of the view.
return spanCount / config[row]
}
}
}

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

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

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

by number of rows.

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

}

// After we set the height for all our views, call super.

// This works because our RecyclerView can not scroll and all views are always
visible with stable IDs.

super.onLayoutChildren(recycler, state)

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

= false

MainActivity.kt2 E0}7tAM RecyclerViewof CHEF O{R{E{ & Bi|Oj0}R 2tEIRIE M SOk L

Ct.

// In onCreate after setting recyclerView.

recyclerView.layoutManager = StagelayoutManager(this)

recyclerView.adapter = viewModel.participantAdapter

U] &Fed o474

b B — W |

el =%

xho{ot 0474510

7| ot E|Ri& L H 7t x| Ul 2 etk o

(][]

MX{ MainActivity7t MainViewModel®| StateFlow ¥4 At

// 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)

CFE 22 Join HED Publish & QIEH0Y| Z|ALE FIHEfLICEH

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

}
checkboxPublish.setOnCheckedChangelListener { _, isChecked ->

viewModel.setPublishEnabled(isChecked)

D& oo 2 &L

or
rlo

X2 #$#5l= MainViewModell| ¢ 2 & 7|

internal fun joinStage(token: String) {
if (_connectionState.value != Stage.ConnectionState.DISCONNECTED) {
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// If we're already connected to a stage, leave it.
stage?.leave()
} else {

if (token.isEmpty()) {
Toast.makeText(getApplication(), "Empty Token", Toast.LENGTH_SHORT).show()
return

}

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

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

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

e.printStackTrace()

internal fun setPublishEnabled(enabled: Boolean) {
publishEnabled = enabled
A 7hat iR
O X[ o 2 SDKO|AM = 415t= Cl|O|E{E O|THof| M8t &IIAL & Sof B SHoF &FLICt,
RecyclerView 2%/0| 0|0 2 HE|R}S 22 ParticipantItemO|M bind APIE T 345t7|0F 5tH
EIL_||:|.
=] N

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

fun bind(participant: StageParticipant) {

A 412 AEH, ATHRHID, AIAl MEl U 75 AElE HEISHASLICH Ol SI8H TextViewsE HH

val participantId = if (participant.islLocal) {
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"You (${participant.participantId ?: "Disconnected"})"
} else {

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

CI2eE Q| Y H|ICIR S47H &EIE QEIOIEﬂﬁ'%LIEL S47{ AENE U opdH streams HIY
5 A ! x|jato 2 eiZd=l

—_ = -

C|HlOo|A IDE 7|dgfL|Ct.

// This belongs outside the “bind™ API.
null
null

private var imageDeviceUrn: String?

private var audioDeviceUrn: String?

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

.Sstreams

.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"

OtX|2f 2 2 imageDeviceO| CHEt Ol2| 27|88 AHEste{T & LCh.

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)
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previewContainer.addView(preview)

preview.layoutParams = Framelayout.LayoutParams(
FrameLayout.LayoutParams.MATCH_PARENT,
FramelLayout.LayoutParams.MATCH_PARENT

}

imageDeviceUrn = newImageStream?.device?.descriptor?.urn
J2|1 audioDevicel| 2C|2 SHE EAIELICEH

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

}

audioDeviceUrn = newAudioStream?.device?.descriptor?.uzrn

IVS iOS Broadcast SDKE AI2350{ HA| & 15

o] MMM E 0SS HE AF25H0d AE|O|X|0f| HIAISHD TE6t= O A CHAS obLiEtL|CH.
HI| MM

MHX| XS MA= viewController.swift IS AF2510{ AmazonIVSBroadcastE 7t Cf
= @30f eIBOutletsE & 7§ FIt+gLct,

import AmazonIVSBroadcast
class ViewController: UIViewController {

@IBOutlet private var textFieldToken: UITextField!

@IBOutlet private var buttonJoin: UIButton!

@IBOutlet private var labelState: UILabel!

@IBOutlet private var switchPublish: UISwitch!

@IBOutlet private var collectionViewParticipants: UICollectionView!

O|A| olg4st E7|E A5t Main.storyboarddAM AZELICH AISE B7| X CI20 24
L|CF.

i0S

60



Amazon IVS

BasicReal

BasicRealTime
> & Boilerplate

(G Assets xcassets

E5 Info.plist

X Main storyboard

3 ParticipantCallectionViewCell.swift
X ParticipantCollectionViewCell.xib

3 ParticipantCollectionViewL ayout.swift

3 StagelayoutCalculator.swift

3 StageParticipant.swift

3 ViewController.swift

Products

BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig

9 Pods-BasicRealTime release.xcconfig

Frameworks

& Pods_BasicRealTime framework
Pods

AutoLayout 732 |5 37t x| £7|
XHUICollectionView)L|C} M

; RealTimeSamples

BasicRealTime ) 7 Any (0S Devics (armed)

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

ealTime ) &5 Bas

jiew Controller Scene
- @ View Controller
W View
afe Area
B Collection View Participants
~ Il Controls Container
i Stack View
W) stack View
F Tout Fiold Token
8 Button Join
W) stack View
L Labal Stata
L publish
® Suiteh Publish
Constraints
Constraints
8 First Responder
B et

@ storyboard Entry Point

0% N

£ ZE|o|uLol stelE gL

BasicReal
BasicRealTime
Boilerplate
G Assets xcassets
E5 Info.plist
X Main.storyboard
3 ParticipantCellectionViewCell swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3 StageLayoutCalculator.swift
S StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
@ Pods-BasicRealTime debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks

& Pods_BasicRealTime.framework
Pods

Re‘a.ITlmeSam... @ sa.ime

Main.storyboard (Base) 3 ViewController.swift 5 Info.plist

ealTime ) &5 Ba..e ) X M..rd ) X M. tor ) [ View ) [{] Collection View Participants

w Controller Scene
+ @ View Controlier
W View
] safe Area
> [ Collection View Farticipants
~ M Controls Container
- 8 stack view
W stack view
¥ Text Field Token
# Button Join ,
« [l Stack View
L Label state
L Publish
® Suitch Publish
[—

State: Disconnected

Constraints
8 First Responder
B Exit

@ Storyboard Entry Point

ealTime ) X Main.storyboard ) % Main.storyboard (Base) ) No Selection

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

State: Disconnected

7* Any i0S Device (arm64) Build Succeeded | 5/30/23 at 08:03

®

Scroll View

Indlcator insats

(|
Laft Right

Content Insets (Automatic

Adjustment Behavior

Content Layout Guides

Show  Frame Rectangle S
o 14833 §
¥
593§ 669.67 3
Width Haight

Arrange | Position View

Layout | Inferred (Constraints)

Layout Margins (Bafaiit

Preserve Superview Margins
Follow Readable Width
% Safe Area Relative Margins

Constraints.

“This Size Class

Horizontal

Allgn Tralling to: Safe Area

Align Leading to: Safe Area

Vertical

Allgn Bor safe Area

Top Spaca to: Controis Container  Edit

Content Hugging Pricrity

Horizontal 250

i0S

61



Amazon IVS

M| Hmfo| R} OFx|2f

AEFUE X[YstedH

Ba..

storyboard (Base)

BasicRealTime ) & Ba..ime.

BasicReal’
BasicRealTime View Controller Scene
> & Boilerplate
(G Assets.xcassets
E5 Info.plist
X Main storyboard
3 ParticipantCallectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewL ayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig

~ [ Controls Container
 Stack View
W Stack View

W) stack View
L publish

P——
Ep—
@ First Rasponder

Be

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

Pods

ol +%

—

RealTimeSam.. ot

% Main.storyboard

) BasicRealTime ) & B0 ) X% M.
BasicRealTime 2
BasicRealTime

Boilerplate

~ & View Controller Scene
- @ View Controller

G Assets.xcassets

£ Info.plist

X Main.storyboard

3 ParticipantCollectionViewCell.swift

X ParticipantCollectionViewCell.xib

3 ParticipantCollectionViewLayout.swift

3 StagelayoutCalculator.swift

3 StageParticipant.swift

3 ViewController.swift

I Collection View Parti
v [l Controls Containar
~ B stack view
W tack View

> (8 Button Join
W) stack View
L Label State
L publish
@ Suitch Publ
Constraints

Products
BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig

> Constrants
0 First Responder
B

@ storyboard Entry point

o Pods-BasicRealTime.release.xcconfig
Frameworks

& Pods_BasicRealTime framework
Pods

ZEO|LA LI ™,

F Taxt Fiold Token
B Button Join

| =
7|-7=|% 0 EHM 8

F Taxt Fiold Token

ime } 7 AnyiOS Device (srm64) Build Succesded | 5/30/23 at 08:03

3 ViewController.swift ES Info.plist ic]

X Ma.ard } X Ma..se) ) il Vie..ene) @ Vie..ller ) [l View ) Il Controls Container

B Collection View Participants

State: Disconnected

L Label State

@ Suitch Publish

ime ) S Devics (armé4) Build Succesded | 5/30/23 at 08:03

(Base) 3 ViewController.swift ES Info.plist 2 ic]

-d & V..o ) @ V..r) [l View ) [l] Controls Container ) [l Stack View

icipants

State: Disconnected

ish

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
8

Leading Space to; Stack View
Equals: §

Allgn Tralling to: Safe Area

Align Leading to: Safe Area

Vertical

Bottom Space to: Stack View
Equals: §

Top Space to: Stack View
Equals: 8§

Bottom Spaca to: Collection View P.

Align Topto: Safe Area
Content Hugging Pricrity
Horizontal 250
Vertical 250
Content Gompression Resistance Priority
Horizontal 750

Vertical 760
intrinsic Size | Default (System Defined)

Ambiguity | Always Varify

Arrange (Posi
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UlStackViews= LIHX| E7]2| 20|02 2 XMEI&LICt. 37} K| UIStackViews 2501 CH3H R R 7|E &
297} HHE 2 A EHL|C}.

evice (arm64)  Build Succesded | 5/30/23 at 08:03

S Info.plist 216
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BasicRealTime
BasicRealTime
> & Boilerplate
(G Assets xcassets
£5 Info.plist
X Main.storyboard
3 ParticipantCallectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewL ayout.swift
3 StagelayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
[ BasicRealTime.app
Pods
Pods-BasicReal Time.debug.xcconfig
9 Pods-BasicRealTime release.xcconfig
Frameworks
& Pods_BasicRealTime framework
Pods
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2
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W View
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i Stack View
W) stack View
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Constraints
Constraints
8 First Responder
B et

@ storyboard Entry Point
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Swift File

Cocoa Touch
Class

Header File

r Interface

SwiftUl View

Storyboard

Cancel
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3 ViewController.swift ES Info.plist 2 ic]

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

State: Disconnected

2l8 UICollectionViewCell t<

Driverkit

Ul Test
Case Class

Unit Test
Case Class
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Metal File

Launch Screen
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import AmazonIVSBroadcast

class ParticipantCollectionViewCell: UICollectionViewCell {

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

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

private
private
private
private
private
private
private

Participant ID
Subscribing
Published

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

& Pods_BasicRealTime.framework
> [ Pods

No Selection

AutoLayout0l| CH3H 37} X| 2 7|8 CHA| =EELICEH & Hm 7| =
d, M, AT 3 SHERS FUIA ZAEIM BT A2 d-EELch

Swiftofl A UICollectionViewCell2]
@IBOutletsE AMAdEtLICE.

27| 0|2l 27| Ze|olLch &=
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Heailnegan Ba..ime } 7 AnyiOS Devics (arm4) Build Succesded | 5/30/23 at 08:03

fain.storyboard (Base) 3 ViewController.swift X ParticipantC...ViewCelLxib 2 ic]

9 BasicRealTime ) & Basic..alTime ) }{ Partic.ellxib ) [l Participant Collection View Cell ) [l View Preview Container  View
BasicReal

BasicRealTime S Placeholders B —
Boilerplate 3 File's Owner ol
@ Assets.xcassets First Responder s 208
Info.plist « [ Participant Collection View Cell Helgnt
X Main.storyboard [ Safe Area
3 ParticipantCollectionViewCell.swift [ View Preview Cont Layou (EERERANCORREREY
X ParticipantCollectionViewCell.xib ~ [ view

3 ParticipantCollectionViewL ayout.swift

Arrange | Position View

- |l Stack View
Labal Participant Id
3 StageLayoutCalculator.swift Labal Subacribe State

Layout Margins ([ Defaut
+ Prosarve Superview Margins
+ Follow Readable Width

3 StageParticipant swift Labal Publish State 5 {0 Safe Area Reiative Margine

3 ViewController.swift e e
Label Audio Muted =
Label Audio Volume

Products Safe Area

BasicRealTime.app Comtaints ) Keyboard
Pods. J— :a:i‘i",‘;"t D

Pods-BasicRealTime.debug.xcconfig T

Pods-BasicRealTime release.xcconfig Video Muted: false

Frameworks Audio Muted: false

Audio Level: 100dB

Constraints.

& Pods_BasicRealTime framework
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Content Compression Resistance Priority
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RealTimeSam..
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fain.storyboard (Base) 3t ViewController.swift X ParticipantC...ViewCellxib ®B
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BasicReal

BasicRealTime Show | Frame Rectangle.
Boilerplate
G Assets.xcassets

ES Info.plist v [ Participant Collection View Cell Vi - Helght

X Main.storyboard afe Area Arrange (Pas

3 ParticipantCollectionViewCell.swift B View Preview Container i —

X ParticipantCollectionViewCell.xib v O view

3 ParticipantCollectionViewL ayout. switt St » Lavout Mersins (NI

e ———— Lol S::lcc-z::t;m + Preserve Superview Margins

s + Follow Readable Width

3 StageParticipant.swift Label Pubiish State A B Safe Arsa Relative Margins
i i Label Video Muted

3 ViewController.swift L Video Mutes e

Label Audio Volume

Products e

BasicRealTime.app ) Comtints L . p—
Pods > 5 Constrain :a:“ip_g"t D
ubscribing
_Published |
Pods-BasicReal Time release.xcconfig o0 hAted falee
Frameworks Audio Muted: false
Audio Level: 100dB

Constraints
Pods-BasicReal Time debug.xcconfig

& Pods_BasicRealTime framework
Pods This Size Class
Horizontal

Tralling Space to: Stack View
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Leading Space to: Stack View
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Vertical
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Top Space to: Stack View
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Content Hugging Priority
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9 o BasicRealTime BasicRealTime ) X Particip...Cellxib ) Particip...iew Cell ) M view ) [ Stack View
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~ & BasicRealTime
v & Boilerplate
3 AppDelegate.swift
% LaunchScreen.storyboard
3 SceneDelegate.swift
3 UIView+Extensions.swift
@ Assets.xcassets
£8 Info.plist
X Main.storyboard M
3 ParticipantCollectionViewCell.swift M
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3 StageLayoutCalculator.swift

@ Placeholders
D File's Owner
t Responder

v [ Participant Collection View Cell

[ Safe Area
8 View Preview Container
~ [ View
v B stack View
L Label Participant Id
L Label Subscribe State
L Label Publish State
L Label Video Muted
L Label Audio Muted
L Label Audio Volume
Constraints
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Subscribing
Published

ow | Frame Rectangle.
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X

Width
Arrange [Position View
Layout [ Inferred (Constraints)
Layout Margins | Default,
Preserve Superview Margins

Follow Readable Width
¥ Safe Area Relative Margins

Safe Area
Keyboard

3 StageParticipant.swift
3 ViewController.swift
Products

Constraints Constraints

Video Muted: false
Audio Muted: false
Audio Levgl: -100dB
BasicRealTime.app

Pods

Pods-BasicRealTime.debug.xcconfig This Size Class

Pods-BasicRealTime.release.xcconfig Horizontal
Frameworks Trailing Space to:

& Pods_BasicRealTime.framework Equals: 4

Pods Leading Space to:
Equals: 4.
Vertical

Bottom Space to:
Equals: 4

Top Space to:
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Content Hugging Priority
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+ (G Fitter

Content Compression Resistance Priority

ViewControllerZ Z0}7}A{ OHZ 2|7 0|M0| AFE
E ANAE” RF ElO|HE HIEMSISH&LICEH

e SetClHojA7 WM BEZ T

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

CtZo 2 A|ARI0|AM FtHIZE & Oro[3 HEtE - ELICt
private func checkPermissions() {
checkOrGetPermission(for: .video) { [weak self] granted in
guard granted else {
print("Video permission denied")
return

MEFE| K| of
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}

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)

}

[

oH AFEY

=H O

O|Zof A5t BllojotR TS AF83104 collectionViewParticipantsE 4350k g LIC}.

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

[

Z+ 2 7HAHE LEHLH 7| @5 StageParticipant2te ZHEHS FXRRXE MAELICEH O
£ ViewController.swift Tboi| Z &3t HLE A ItUS MAIE o~ &LICH
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import Foundation
import AmazonIVSBroadcast

struct StageParticipant {
let islLocal: 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

o248t & 7IRIE FZ4517| QI8 ViewControllerol Z 71X HiYP S Z2lo|d! 4oz QX|gL|CH
private var participants = [StageParticipant]()

ol &Me o|Mo| AEBIEE0|M ¢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 {
cell.set(participant: participants[indexPath.row])
return cell
} else {
fatalError("Couldn't load custom cell type
'ParticipantCollectionViewCell'")

}
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}
AE|OIX|o #7tst7| Mol OI2| 27|1& 2248 =24 &I7IKE FA| A&

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

O Z2n, o] dEl= JZA| &R ol fZ k(o] 2 HIMAE LHEH L

MEXte AH|O[X|of & 7bs7| ol AHAE & 4 UTIE HstE2Z O|Tof HE ME| =0
MEHMe R SEE[= setuplocalUser() HMEE FFEELICH 7tH[E & 0t0|3 &=
E IVSLocalStageStream 2|2 X{& ErLICH.

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

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

}

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

}

participants[@].streams = streams

participantsChanged(index: @, changeType: .updated)

Hml & 7FRHOI™ ol BHE 22 #7HAH O] streams HHPEE streamsoll &3 &LICt OFX|2f e
2 index7t 00|11 changeTypeO| updated?! participantsChangedE& 2HXMOE &
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O| &4 HZT ofjL|HO|M2 Z UICollectionViewE YC|0|ESH7| @8 =< 0| &Lt CHS
ot Zr&Lct

private func participantsChanged(index: Int, changeType: ChangeType) {
switch changeType {
case .joined:
collectionViewParticipants?.insertItems(at: [IndexPath(item: index, section:
2)1)
case .updated:
// Instead of doing reloadItems, just grab the cell and update it ourselves. It
saves a create/destroy of a cell
// and more importantly fixes some UI flicker. We disable scrolling so the
index path per cell
// never changes.
if let cell = collectionViewParticipants?.cellForItem(at: IndexPath(item:
index, section: @)) as? ParticipantCollectionViewCell {
cell.set(participant: participants[index])
}
case .left:
collectionViewParticipants?.deleteItems(at: [IndexPath(item: index, section:

2)1)
}
}
Ot%| cell.setOf CHsll AZHSHX| OtM 2. LIS CHEZXIEE 47| M & 7HRLE 7|2 dof LI8E

A e WL

ChangeType2 ZtEFEH L{EILICE

enum ChangeType {
case joined, updated, left

Orx|gfe 2 AE|0|X|7} HAZAE[0] QI=X] 04F & FXstedn T LIt ZFEFEF bool S A& 104 AHA|X
OS2 YO|o|EE mf FI0| UIE RS2 2 UO|o|ESH=X] FAELICE

private var connectingOrConnected = false {

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

}
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AE|O|X| SDK

o

IVSStageStrategy

L 2|9| 1VSStageStrategy &2 ZHEHEFLICY,

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

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

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

}
}
QOFSHAFH, HA| AX(7t 77| x| U= BB HA|SHZ, AAlStE E< o|Tol| =F&8t AE
22 FAAIFLUCH OFRIZ o2 o] MEolAME B4 CHE HIIKHE TS50 2CI29 HICIRE 25 4
Algrct,
IVSStageRenderer

F
01 UA&LICH o] Tl Yrt™el M WAl
Xt participants HHEE UO|O|Est= ALICt £
E = ULE Y™ el6t7 |2 2ERI7I MEo 24 FIIKE O E2A XMelste &8 AlUEIR7F (&

LICH.
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extension ViewController: IVSStageRenderer {

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

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

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

if participant.islocal {
// If this is the local participant leaving the Stage, update the first
participant in our array because
// we want to keep the camera preview active
participants[@].participantId = nil
participantsChanged(index: @, changeType: .updated)
} else {
// If they are not local, find their index and remove them from the array.
if let index = participants.firstIndex(where: { $0.participantId ==
participant.participantId }) {
participants.remove(at: index)
participantsChanged(index: index, changeType: .left)
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func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange
publishState: IVSParticipantPublishState) {
// Update the publishing state of this participant
mutatingParticipant(participant.participantId) { data in
data.publishState = publishState
}
}
func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange
subscribeState: IVSParticipantSubscribeState) {
// Update the subscribe state of this participant
mutatingParticipant(participant.participantId) { data in
data.subscribeState = subscribeState
}
}
func stage(_ stage: IVSStage, participant: IVSParticipantInfo,
didChangeMutedStreams streams: [IVSStageStream]) {
// We don't want to take any action for the local participant because we track
those streams locally
if participant.islLocal { return }
// For remote participants, notify the UICollectionView that they have updated.
There is no need to modify
// the “streams’ property on the “StageParticipant’ because it is the same
"IVSStageStream”™ instance. Just
// query the “isMuted’ property again.
if let index = participants.firstIndex(where: { $0.participantId ==
participant.participantId }) {
participantsChanged(index: index, changeType: .updated)
}
}
func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didAdd streams:
[IVSStageStream]) {
// We don't want to take any action for the local participant because we track
those streams locally
if participant.islLocal { return }
// For remote participants, add these new streams to that participant's streams
array.
mutatingParticipant(participant.participantId) { data in
data.streams.append(contentsOf: streams)
}
}
i0S 74



Amazon IVS MAZE AEE|Y AL AEM
func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didRemove streams:
[IVSStageStream]) {
// We don't want to take any action for the local participant because we track
those streams locally
if participant.islLocal { return }
// For remote participants, remove these streams from that participant's
streams array.
mutatingParticipant(participant.participantId) { data in
let oldUrns = streams.map { $0.device.descriptor().urn }
data.streams.removeAll(where: { stream in
return oldUrns.contains(stream.device.descriptor().urn)
)
}
}
// A helper function to find a participant by its ID, mutate that participant, and
then update the UICollectionView accordingly.
private func mutatingParticipant(_ participantId: String?, modifier: (inout
StageParticipant) -> Void) {
guard let index = participants.firstIndex(where: { $0.participantId ==
participantId }) else {
fatalError("Something is out of sync, investigate if this was a sample app
or SDK issue.")
}
var participant = participants[index]
modifier(&participant)
participants[index] = participant
participantsChanged(index: index, changeType: .updated)
}
}
O| ZAE= HE S MESt0o{ ¢ YEE ALERI0IH El5Et HAER HHeterL|CH
extension IVSStageConnectionState {
var text: String {
switch self {
case .disconnected: return "Disconnected"
case .connecting: return "Connecting"
case .connected: return "Connected"
@unknown default: fatalError()
}
}
i0S 75



Amazon IVS AMAIZH AER|D AR AT

}

EP% —1‘- I"é P P% HHKI t= W2 SHY =+ USLICH F7IRIE A &2 27]o] =B =t
Z Melstx| gtepdn gLICH O &A sd8e =~ AT

UICollectionViewLayout2 &Z&alof 5t= & CHE M ZHY

@l ParticipantCollectionViewlLayout.swiftE& HMELICt O EefaA= = Ot

£ StagelayoutCalculatorzte CHE 2EAE AL ELICE O EefA = ZF Frodxtod| CHEH 7| A
=l gf2 Y2 Ok 228t UICollectionViewLayoutAttributes ZHXIE MAMELICH

import Foundation
import UIKit

/**

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

*/

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

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

override func prepare() {
super.prepare()

guard let collectionView = collectionView else { return }

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

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

attributes.frame = frame

cachedAttributes.append(attributes)

contentBounds = contentBounds.union(frame)

override var collectionViewContentSize: CGSize {
return contentBounds.size

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

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

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

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

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

for attributes in cachedAttributes[firstMatchIndex...] {
guard attributes.frame.minY <= rect.maxY else { break }
attributesArray.append(attributes)
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return attributesArray
}
// Perform a binary search on the cached attributes array.
func binSearch(_ rect: CGRect, start: Int, end: Int) -> Int? {
if end < start { return nil }
let mid = (start + end) / 2
let attr = cachedAttributes[mid]
if attr.frame.intersects(rect) {
return mid
} else {
if attr.frame.maxY < rect.minY {
return binSearch(rect, start: (mid + 1), end: end)
} else {
return binSearch(rect, start: start, end: (mid - 1))
}
}
}
}
o 528 22 StageLayoutCalculator.swift A QILICH O] EiaE 58 7|8 &/ g
O|otRo| &7IAt =& 7|ECZ ZF &FHIIXIe| Z Y2 HLSHEE HAEIR&LICH 24 A2 CHE &
ot =0|7} ZX[8F &2 Aotct L{H[7t CHE = U&LICt O] S&2 AFE X Holst= ol chet 4
2 layouts H= 20| IE FAZ FXTSHMR.

import Foundation
import UIKit

class StagelLayoutCalculator {

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

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

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

///

/// The 2nd dimension is a description of the layout. The length of the array is
the number of rows that
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/// 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
L1171, // 1 row, full width
// 2 participants
L1, 11, // 2 rows, all columns are full width
// 3 participants
L1, 21, // 2 rows, first row's column is full width then 2nd row's columns
are 1/2 width
// 4 participants
L 2, 21, // 2 rows, all columns are 1/2 width
// 5 participants
L1, 2, 21, // 3 rows, first row's column is full width, 2nd and 3rd row's
columns are 1/2 width
// 6 participants
L 2, 2, 21, // 3 rows, all column are 1/2 width
// 7 participants
[ 2, 2, 31, // 3 rows, 1st and 2nd row's columns are 1/2 width, 3rd row's
columns are 1/3rd width
// 8 participants
[ 2, 3, 31,
// 9 participants
[ 3, 3, 31,
// 10 participants
[ 2, 3, 2, 31,
// 11 participants
[ 2, 3, 3, 31,
// 12 participants
[ 3, 3, 3, 31,

// Given a frame (this could be for a UICollectionView, or a Broadcast Mixer's
canvas), calculate the frames for each
// participant, with optional padding.
func calculateFrames(participantCount: Int, width: CGFloat, height: CGFloat,
padding: CGFloat) -> [CGRect] {
if participantCount > layouts.count {
fatalError("Only \(layouts.count) participants are supported at this time")
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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 = (itemWidth * CGFloat(column)) + halfPadding
} else {
frame.origin.y

(itemwidth * CGFloat(column)) + halfPadding
}

frames.append(frame)

currentIndex += 1

lastFrame = segmentFrame
lastFrame.origin.x += halfPadding
lastFrame.origin.y += halfPadding
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return frames

Main.storyboardZ E0}7FM UICollectionView?| 0|0} ZEiAE &2 MMt oAz M
&t ok gfLct.

1+ RealTimeSam...

3 Ba..ime ) J* Any iOS Device (arm64) ~Build Succeeded | 5/30/23 at 08:03
% Main.storyboard (Base)

v [ BasicRealTime
v BasicRealTime
> & Boilerplate

3 ViewController.swift
v Products
BasicRealTime.app

7{o| C} & LICH 2 74 K| IBActions B MA45HH ElLICH.

MX{ Join HE S XI5t &LICH O] HHE 2 connectingOrConnected Zt0d| 2t CHE

A 8FgLct o|0| @ZK|of U™ T AE|O|X[o| A LtZFL|Ct @4Z0| Zo{X|H E

2 UITextFieldOlM HAEE |1 ST IAEZ M IVSStageES MAgtLICE 27 C}

2 ViewControllerE IVSStageO CiEF strategy, errorDelegate & renderer2 F7tst1 OF
X|gto 2 AE|O|X|of HIS7|Mo 2 =QlghL|C}.

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

2443l of st

I CHE Ul E L2 AA 2R LICH

ofr
rr

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

&7hRH B

0|22 2 SDKOIA =415t HIOIE{E O|Fo| A48t & 7HA} Mod| Al =IsHok & LCt
UICollectionView 2%/0| 0|0 2HEEIRAS B2 2 ParticipantCollectionViewCell.swifto]
M set APIE F¥45t 7|0 5tH ELICH

MK empty B+ & FUIEH OIS BAHEZ dT{EZ&LICH

func set(participant: StageParticipant) {

HZ -’H—%’é E{, Z7IXH D, HIA| HEf & 5 HEHE XIS &LICEH Ol @5 UILabelsE =
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labelParticipantId.text = participant.islLocal ? "You (\(participant.participantId ??
"Disconnected"))" : participant.participantId

labelPublishState.text = participant.publishState.text

labelSubscribeState.text = participant.subscribeState.text

HAMH F= LA

of

O|EIAE

il

Me 274 #atol M 7HM e 73t

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()

}
}
}
CISez 2C|2 L HIC|IR SAH AEHE UOO|EFHZIELICH SAH AEHE Ui streams HY
04| M IVSImageDev1ce9f IVSAudioDeviceE #otof ELICH &2 %/H3tst7| {8l Ot x[=He
E HZE C|Hto|AE 7|AdgLch.

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

registeredStreams = Set(participant.streams)

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

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

OFX|2f2 2 imageDeviced| CHEH 02| 27|12 #2512 audioDevicel| 2C|2 EHE E AlsHES
o gt
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)
1)
// 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"

orx|ete 2 ddsiior st= &+ E7|of &7tAtel 0|2 271§ FItst= updatePreview() &LICH

private func updatePreview() {
// Remove any old previews from the preview container
viewPreviewContainer.subviews.forEach { $0.removeFromSuperview() }
if let imageDevice = self.imageDevice {
if let preview = try? imageDevice.previewView(with: .fit) {
viewPreviewContainer.addSubviewMatchFrame(preview)
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extension UIView {
func addSubviewMatchFrame(_ view: UIView) {

view.translatesAutoresizingMaskIntoConstraints = false

self.addSubview(view)

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

1D
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Amazon IVS Real-Time Streaming £ L|E{&

IVS Real-Time Streaming OHZE2[H|0|ME ELIEHZ 5= Ol AHS " = U= S M0l CHEr Al
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2 YEE MSgct
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. Amazon IVS & & YLCt.

(AWS Management Console2 &3l Amazon IVS 2£0i HMAE =E U&LICH)
B EFHoM AE|O|X|E MEIELICH (BHA HO| SAE A2 BHX #H7H oto|2 & MEHSto] FL
Ct.)
3. AH|O|X|E ME45I0{ ST MIF HE 1 0|X|2 o|SELCt.
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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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0!

st AER MMl ME HE 1 0|X|0] M CloudWatcholA 2 7|(View in CloudWatch) HE & MEHF|
0§ AE 2] MM9| CloudWatch RHE0f] HM|AE o~ Ql&LICH
CLI X|Z&]

AWS CLIE At&3dt04 X|E o HMAaE £

o =T A&LICH TJ2{tdH BX A|lA”| CLIE CH2Z2E6t0 7
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O OS2, AWS CLIZE AL25104 Amazon AA|ZF AEE|Y VS K| E0o| HMASIE{H CI=S 2 $8tighL
Ct.

- BB ZEZEOo|M ChsS A™dELICH

aws cloudwatch list-metrics --namespace AWS/IVSRealTime

KM L& 2 Amazon CloudWatch AFE AAH A0 M Amazon CloudWatch X|E A2 S B EFHMIR.

CloudWatch X|E: IVS &lA|ZF AEE|Y
Amazon IVSE= AWS/IVSRealTime H YA H O|A0M CHS X|EE MSELICE.

CloudWatch X|EE Al25}7| QIiAHE EIEA| ¥l E2EIFHAE SDK 1.5.2 O|A 2 At8toF fL|Ct.
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Aelo] R R B US Ol 2 & AaUch

Stage A2 ElAA ID(ARNS| €& arn:::stage/<resource id>)®IL|C}.

« Participant ®#2 participantID&IL|C}.

L— n

« SimulcastLayer& "video" MediaTypel| A< "hi", "mid", "low" EE= "none" 0|1 "audio"
MediaTypel| @< "none"&LICt. O| Zt = HIRE += U&LICH
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https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference
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o ZFCHSH RHAH
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T ALE: X E|lE EE1E S22 Amazon IVS Broadcast SDKE X 5HAMI2.

1 HEFRXOM HAISHE A2 T AZEQI01E HR|E E2I glen g %5 MAEXto7A HE|
gfLICH JELE BEeteKX 7|8 AlAlols el KX #rEe| Mof 2zdn HE-do| MEELICH etdde
SMASH ok 5t= F(0l: OHE AEE|YS| F2) UEtHo = HIEEHRKX A4 (0: OBS Studio =
7|t T R M HAlst=E Z0] E&LICEHO| LA E 5 AlAHE Elaa0] XY HHAE =
OH EEtXM MetE g + A&LICH EE2tRKX7F ofd AAl S 4ol CHE REMIEF LIS 2 AEE =
HABME HZSAL.

VS Web Broadcast SDK A|Z35H7] | AlAIZF AEE|Y

O] £ Mol MHE IVS Real-Time Streaming Web Broadcast SDKE A|Xt5HeE O 2248 BHHIE QHLHEHL
Ct.

7tX27|
AMAIZIS| T @AE RE HECEIFIAER B EO| ofl CHE QA mO|A U&LICE
AJZIE BT Al

Web Broadcast SDKE JavaScript 2t0|E242|2 Hi X = https://web-broadcast.live-video.net/1.35.0/
amazon-ivs-web-broadcast.jsOll M & & £ Q&LICt

ofeh od|AMlof] Ho|E ZEeiALt WHEE 2 2H A IVSBroadcastClientOM & E £ Q&LICEH
const { Stage, SubscribeType } = IVSBroadcastClient;

npm AtE
npm I{7|X|& MR|st= LY
npm install amazon-ivs-web-broadcast

H7|x] 2E0M 2L, AHE A fREE 7IME & U&LICH
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https://docs.aws.amazon.com//ivs/latest/RealTimeUserGuide/broadcast.html
https://web-broadcast.live-video.net/1.35.0/amazon-ivs-web-broadcast.js
https://web-broadcast.live-video.net/1.35.0/amazon-ivs-web-broadcast.js
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import { Stage, SubscribeType, LocalStageStream } from 'amazon-ivs-web-broadcast'

M & B x|

Web Broadcast SDK AE|O|X| 2lo|EEHE|= 2ZEEE l 2lo|EHE| &S0 ZHe st Egl A Z2|0|E|
HE MXS2E MH & HEAENM ZEE £ a ||:+ O|& sl @5todH S 3! ReactE MEE
AEECIAE O 2o MHEICHE 2I0|EDZIE S™o 2 BEEFIAMR.
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async function handlePermissions() {
let permissions = {
audio: false,
video: false,
};
try {
const stream = await navigator.mediaDevices.getUserMedia({ video: true, audio:
true 1});
for (const track of stream.getTracks()) {
track.stop();
}
permissions = { video: true, audio: true };
} catch (err) {
permissions = { video: false, audio: false };
console.error(err.message);

}

// If we still don't have permissions after requesting them display the error
message
if (!permissions.video) {
console.error('Failed to get video permissions.');
} else if (!permissions.audio) {
console.error('Failed to get audio permissions.');
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https://github.com/aws-samples/amazon-ivs-broadcast-web-demo/blob/main/hooks/useBroadcastSDK.js#L26-L31
https://github.com/aws-samples/amazon-ivs-broadcast-web-demo/blob/main/hooks/useBroadcastSDK.js#L26-L31
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AEMIEH L& 2 Permissions APl 2! MediaDevices.getUserMedia()& & Z5HM 2.

A8 ISt Exl =8

BRY 4+ US TS

ok

FOI5tEdT E 2R X{2| MediaDevices.enumerateDevices() HIMEE 2 Z2|5HA|

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

& %0l A MediaStream 7344

A THSE B SRS MR § Hots 0 FAloIM AERS AMY £ s oS Sof
5 - o

A = R
getUserMedia() MAEE AFE35l04 FIHIEIIM AERIS ZHAE £ QlaLCH

u

Xl-i

t24%4 O|C|o MF =742] audio EE= video A

r>-

AEERIE XY HXIE X|HS 10 M deviceIdE
HAMo 2 MME £ USLICH EE= deviceIldE MESIT AIEX7F EEIRH ZEZEAM HXIE
MENSIEE & = J&LCt

width % height MeF T2 AF& 304 O|&AMQI FtHIEE SHA T E X|HE = U&LICH (ol A|
oF Zx7d0i CHEt REMIBH LI 2 047|2 & X 5HMR). SDKE Z|CH &4 & ol siEst= LH| & =0|
Mete AHso 2 MEELICH 5FHK|P SDKO| AAE FIHEH Fo AA SEH|7F HEEX| AES 0|2
M M5t AT E5LICH

AA|ZF AEZ|”O| B O|C|o{7} 720p SHA =2 MBtE|o] Y=ER
CHet getUserMedia & getDisplayMedia A< =74 gt2
CH8t getUserMedia 2! getDisplayMedia MSF =74 gt

IsHME o Eulct

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

}
window.cameraStream = await navigator.mediaDevices.getUserMedia({
video: {
deviceld: window.videoDevices[Q].deviceld,
width: {

ideal: videoConfiguration.maxWidth,

}I
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https://developer.mozilla.org/en-US/docs/Web/API/Permissions_API
https://developer.mozilla.org/en-US/docs/Web/API/MediaDevices/getUserMedia
https://developer.mozilla.org/en-US/docs/Web/API/MediaDevices/enumerateDevices
https://developer.mozilla.org/en-US/docs/Web/API/MediaTrackConstraints#properties_of_video_tracks
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height: {
ideal:videoConfiguration.maxHeight,
},
.
1);
window.microphoneStream = await navigator.mediaDevices.getUserMedia({
audio: { deviceId: window.audioDevices[@].devicelId 1},

1)

IVS Web Broadcast SDKE A8t HA| & 15 | AA|ZH AEZIY

Ol Mol M= IVS Real-Time Streaming Web Broadcast SDKE A& 304 AE|O|X|ofl AAIStD 75
ot= EHAHIE QHLiErLICE.

7HE

AAlZt 7152 37tX| A JHE2 AE|O|X|, 2 & O|HEQLICH dH SE= &8ss MES 75
ste Ol st Zet0|HE & 220 8 x|AststeE ZALCH.
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Stage ScA= EAE OfEE2(A0|MD SDK ALO|e] =R &5 & X|HLICH AH|O|X| XHA|E Lt
EtLiod AE|O|X[of &7tstD L7te Al AFSELICH AE|0|X|E BHE D & 7tstE{H Ao EEQloM
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const stage = new Stage(token, strategy)

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

stage.leave();

e
StageStrategy QIEIHO|AE SAE ofEZ2|AH 0|MO0| 5= AH|O|X| 4ENE SDKO| HME 5}
£ g2 M3 ELCh shouldSubscribeToParticipant, shouldPublishParticipant &

stageStreamsToPublish &+E& Feddlof gLICt 2E &8 ot2fol M MFELCt
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MOl M2 AL85H2{H Stage AR M BLICH CHE2 ATIRIo| WS AH[0|X|of H Al
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const devices = await navigator.mediaDevices.getUserMedia({
audio: true,
video: {
width: { max: 1280 },
height: { max: 720 },

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

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

audioTrack: myAudioTrack,

videoTrack: myVideoTrack,

// optional
updateTracks(newAudioTrack, newVideoTrack) {
this.audioTrack
this.videoTrack

iy

newAudioTrack;
newVideoTrack;

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

}I

// required
shouldPublishParticipant(participant) {
return true;

I
// required

shouldSubscribeToParticipant(participant) {
return SubscribeType.AUDIO_VIDEO;

};

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

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

IR 7=
shouldSubscribeToParticipant(participant: StageParticipantInfo): SubscribeType

74 7L A7 AE|O|X|of #7151 SDKE S AE ofZ 2|7 0|Mol sHE & 7HAFS
2|8 L|C}. =22 NONE, AUDIO_ONL Y 2l AUDIO_VIDEOQILIC. O] &2l gt k=
OHZ 2|7 0|M2 HA| &E, TR 715 o Ell EE= AH|O|X| 42 & EHoi CHall ZHHEE 2RIt sl
Ct. AUDIO_VIDEO7} tHEtE|lE BR SDK_ T5 ™ol B4 &R AIAIE W7EK| Z[chela, Z2 A

A ZHtof| AR O|HEE YUMA|7{ ZAE O Z2|710|ME Hdlo|E gLt

o m mp re

CHE2 A E FELCH

const strategy = {
shouldSubscribeToParticipant: (participant) => {

return SubscribeType.AUDIO_VIDEO;

// ... other strategy functions

Ak BE IR M2 27|18 otE 3AE o Z2|FH0|M(0d: HIC|2 L o Z 2|7l o|M)S 2|5t
=0
o

2 FHT 7HsELICH 02 S04, CreateParticipantToken2 2 EZ2 S M4 i oj Z 2|7 0] Mo
Setctm 7 g E7l&LCt o £ 2171 0| Mo M StageParticipantInfoll
Mg AL85H0d MM MB5teE 42 J|H o2 RIIAIE MEiXoz F=§FL|CH

const strategy = {

shouldSubscribeToParticipant(participant) {
switch (participant.attributes.role) {
case 'moderator':
return SubscribeType.NONE;
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case 'guest':

return SubscribeType.AUDIO_VIDEO;
default:

return SubscribeType.NONE;

[

// . . . other strategies properties

Olg S ZAI S EHL EX| 41 ZE HAEE BLEYE £ 2= AHO|XIE BHE £ 9
&LCH 3 AE HZBIFOIME £t HIZLIA 2EIS ALS5H0I BRIAITL MZE B £ X2 AL

EoHE= E2Oolx| =5 & + JU&LICH

IR 75 7

subscribeConfiguration(participant: StageParticipantInfo): SubscribeConfiguration

const strategy = {
subscribeConfiguration: (participant) => {
return {

jitterBuffer: {
minDelay: JitterBufferMinDelay.MEDIUM

// ... other strategy functions

TS TE IRl K|E|HHT Zl4 X|0] O TH

fjo

E35| MEDIUM AP Mo 2 4ol|o|EElLCT.

shouldSubscribeToParticipant® OIEH7IXIZ T8 3T 7hsELICH Fo{Z
ParticipantInfoE AtE35t01 §% & 7IAto] CHet 75 FHE MEXo = LHO|EEY £ JUSL

Ct.
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https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference/interfaces/SubscribeConfiguration
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712 B2 A5t o] ESLICH HAE5 s EH SE0| U= AR ALER} XY™ 2 HE X|H
grLICH.
HA|

shouldPublishParticipant(participant: StageParticipantInfo): boolean

AH|O|X|of 44 x| SDKE ZAE ofE2|7ioldE FEIstod & & 7EAIL HAlSHOF st=X| 4R &
HOIELICH ol MESE EEE 7822 AHAE HEto| = 24 HIMR|AE =& ELICH

const strategy = {

shouldPublishParticipant: (participant) => {
return true;

// . . . other strategies properties

HAISHZ|E st £& HICI2 M oHE 2|7 o]0l CHEF FeILICH
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stageStreamsToPublish(): LocalStageStream[];
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fogie B, shouldPublishParticipantdiM B HHEHE = QU&LICHO:
hasUserTappedPublishButton). Z|& AI&AtL| & & &0 et H47t ‘='=|7='EIE'=|
stage.refreshStrategy()E &304 SDKOI| |4l Ztoll CHet MEFS 22|56t HEE ALE
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Ot MBS 5 AEE EHLICt SDKOM shouldPublishParticipant (0| HAE g &
25tH HA| ZEMATE AZHEILICEH SDK #HE|t 2 & &7t o[t S st 2L 2 Etetele B9
refreshStrategy & Al AH|O[X|7t =™ E|X| &t &LICEH

shouldSubscribeToParticipant@| gtgt 210l AUDIO_VIDEQO{A{ AUDIO_ONLYE HAE ZE<
O|Fof HIC|2 AEZIO| EXHFUCIH ghetEl gfo| HAE 2 E F7HXtof CHE BIC|2 AERO| MHE
L|Ct.
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2 AH|O|X|= B2 AH&3t0q 0|7 2 ut #HXH TEf 7Ho|
s Of Z 2|7 0|0l A O|E SHIEH EElst

Ct. O|2 Ql&l stage.refreshStrategy() E&2 MEF0| HAL|
22 F0| M2 ztdoletn HzbstH Eolct
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Stage QIAEA = O|HE O|O|E{RILIC} stage.on()S A5t AE|O|X| HEN/I Z2EZE2 54
E o E2[7o|Moi| MFELICH ZAE ofZZ|7H0[Me| Ul YHIO|E= Ao 2 o|HIE | of5H X|#
2 = &Lct o|HEE= CHE4t Z&Lct.

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

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

)
stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED, (participant, streams) => {})
stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_REMOVED, (participant, streams) => {})
stage.on(StageEvents.STAGE_STREAM_ADAPTION_CHANGED, (participant, stream, isAdapting)
=> ())
stage.on(StageEvents.STAGE_STREAM_LAYERS_CHANGED, (participant, stream, layers) => ())
stage.on(StageEvents.STAGE_STREAM_LAYER_SELECTED, (participant, stream, layer, reason)
=> ())
stage.on(StageEvents.STAGE_STREAM_MUTE_CHANGED, (participant, stream) => {})
stage.on(StageEvents.STAGE_STREAM_SEI_MESSAGE_RECEIVED, (participant, stream) => {})
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£ LocalStageStream 2| S5 & oHSLICH

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

[

3tH S ] HA|

OHEE|F|O|Mol|l M BB AHEAtS| & 7tH|2t I 3t SR E H AlISHof &LICt S5 3tH S /2
g|C|o1E AAlste B0l 3tH SRE A AlStEd™ AH|O|X|of CHEF F7F EE S Md5HoF &Lt
getDisplayMediaE A5t HYTE ZICH 720p2 M BHEFLICE O|F EHAI= AE|O|X|of 7HHIEHE
HAlete Aot HiRELIC.

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

video: {
width: {
max: 1280,
},
height: {
max: 720,
}
}
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1}
const screenshare = { videoStream: new LocalStageStream(media.getVideoTracks()[0]) };
const screenshareStrategy = {
stageStreamsToPublish: () => {
return [screenshare.videoStream];

1,
shouldPublishParticipant: (participant) => {
return true;

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

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

ZIFRE EA| L A A

TE0| &= E|™ STAGE_PARTICIPANT_STREAMS_ADDED O|HIEE &3l StageStream ZHA| Hi
g 27 Euct o|HEE= O|C|o 2EEE EAIE I 20| &= &7 HEE MSELCH.

stage.on(StageEvents.STAGE_PARTICIPANT_STREAMS_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.VIDEOQ)

}

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

// Attach the participants streams

videoEl.srcObject = new MediaStream();

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

1)

HIIRI7E AAE SESHHLE AER 250| FAZHEMAHE & 5
STAGE_PARTICIPANT_STREAMS_REMOVED &7} EEE/LICI. ZAE OEZE|70|M2 0|E AlS 2
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STAGE_PARTICIPANT_STREAMS_REMOVEDE= CI2E Z 8501 AERIO| MHE = U= BE AlLE
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LocalStageStream Z{&|0l= AEZO| 47 048R E X|0{ét= setMuted &7t U&LICE O
T+ stageStreamsToPublish T2 g0l BHELE[7| HO|Lt T 0| AERM ZEE = JUEL
Ct.
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stageStreamsToPublishof 2|5 Al LocalStageStream
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STAGE_STREAM_MUTE_CHANGED O|HE 7} E2|HELICt StageStream®| isMuted S8 AL
0 UIE XZds| dO|o|EgfLICt.

ol
-

stage.on(StageEvents.STAGE_STREAM_MUTE_CHANGED, (participant, stream) => {
if (stream.streamType === 'video' && stream.isMuted) {
// handle UI changes for video track getting muted
}
b

b StageParticiantinfoE & Q15104 2QC|2 = HIC|R2| 474 020 CHE & Ei HEE =Holg =

rr

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

}
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requestQualityStats() HMEE AI85tH 2H AERN ¥ AER| D50 CHEF XFA|EH
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NetworkQualityS & XM 2.

A+ of

// For local streams
const localStats = await localVideoStream.requestQualityStats();
const audioStats = await localAudioStream.requestQualityStats();

// For remote streams
const remoteVideoStats
const remoteAudioStats

await remoteVideoStream.requestQualityStats();
await remoteAudioStream.requestQualityStats();

// Example: Monitor stats every 10 seconds
const statsInterval = setInterval(async () => {
const stats = await localVideoStream.requestQualityStats();
if (stats) {
// Note: If simulcast is enabled, you may receive multiple
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// stats records for each layer
stats.forEach(layer => {
const rid = layer.rid || 'default';
console.log( "Layer ${rid}:", {
active: layer.active,
networkQuality: layer.networkQuality,
packetsSent: layer.packetsSent,
bytesSent: layer.bytesSent,
resolution: “${layer.frameWidth}x${layer.frameHeight}",
fps: layer.framesPerSecond
1);
18
}
}, 10000);

Z Mol 452 Sl IS MY RS2 getUserMedia & getDisplayMedia EE& M&Hst= A
ol #&LICt

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

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

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

}

const localStream = new LocalStageStream(track, localStreamOptions)

?1el F =0l A

HAI L = 116



Amazon IVS MAZE AEE|Y AL AEM

* minBitrateE EElRX7I AEE W22 0| &lE =4 HIEHOIEE HYELICH JBLt =3
ST HIC|I AEBI2 QIFHE O| HIEHO|EELD XA BrE + &LICH

ﬂ
1
__
E
[m
o
2
Mm

* maxBitrateE EEtX{7} 0| AEZol| CHsll ZotstX| A E W2 oil&d ==
MY

« maxFrameratecs HElI X7t O| AE&|0o] CHSH =0t5HX| &2 Zde 2 of & &= =IO =B &=
£ MH™shLCH

BRIl MEE B E 4 UBLICH O] SHE AR AE

+ simulcast M Chromium Z|EF E2
&LIC}H

7|t
2o 37 HIE AHEE TMEE + U

« O|E Sl MHE WEXZ Metol| (et CHE EFHI7ERHo| A TS E HErs MEE &~ &L
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« shouldPublishParticipant7} false& EI2tst1, refreshStrategyE EHMORE 3 &
5t11, shouldPublishParticipant7t trueZ Bt&5tAH 3t 1, refreshStrategyE CHA| &
MHMo=R S £5t= T &2 S5l O|C|01E CHA| AIA|GHK| &t = simulcastE 740 & + &L
Ct.
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CreateParticipantToken Y QHNMM 482 X|™Y5t= B StageParticipantInfo &4

oIM S48 & + 2laLick

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log( "Participant ${participant.id} info:', participant.attributes);
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SEl HO|2ZE AFed

H Al E2t0|ME &= H|C|29| LocalStageStream= T+435+04 inBandMessagingE &3t 8t CHS
insertSeiMessage HMEE 7t 2 5 £35101 HA|El= AH|O|X| AEE|0| SEI HO|2ZEE &
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const config = {

inBandMessaging: { enabled: true }
};
const vidStream = new LocalStageStream(videoTrack, config);
const payload = new TextEncoder().encode('hello world').buffer;
vidStream.insertSeiMessage(payload);

SEl Ho|2E Bt=

MEHMO 2 repeatCountE XIS stod & E CHE N Zof| ol CHEr SEI HIo|=E 42l gH=EhL
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RAL &

vidStream.insertSeiMessage(payload, { repeatCount: 5 }); // Optional config,
repeatCount must be between @ and 30

SEl HO|2E 217|

75 52 Eoto|ME = O oMt Z 0] inBandMessagingE E43t5t D
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const strategy = {
subscribeConfiguration: (participant) => {
return {
inBandMessaging: {
enabled: true
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}
// ... other strategy functions
}

stage.on(StageEvents.STAGE_STREAM_SEI_MESSAGE_RECEIVED, (participant, seiMessage) => {
console.log(seiMessage.payload, seiMessage.uuid);
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LocalStageStreamoi CIS 74

// Enable Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: { enabled: true }

1)
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import { SimulcastlLayerPresets } from ‘amazon-ivs-web-broadcast’

// Enable Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: {
enabled: true,
layers: [
SimulcastlLayerPresets.DEFAULT_720,
SimulcastlLayerPresets.DEFAULT_360,
SimulcastlLayerPresets.DEFAULT_180,

D
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* height: number;
 width: number;

* maxBitrateKbps: number;

maxFramerate: number;

A DHEFE AlEfsl 7HE £42 L5t AL 2IH3| Mz22 7148 dde = /&L
import { SimulcastlLayerPresets } from ‘amazon-ivs-web-broadcast’

const custom72@plLayer = {
..SimulcastlLayerPresets.DEFAULT_720,
maxFramerate: 15,

const custom36@plLayer = {
maxBitrateKbps: 600,
maxFramerate: 15,
width: 640,
height: 360,

// Enable Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: {
enabled: true,

layers: [
custom72@plLayer,
custom360plLayer,
}
)
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subscribeConfiguration TEE AI&6t0] FEXE £AE £7| HE S MEE = JU&LICH

const strategy = {
subscribeConfiguration: (participant) => {
return {
simulcast: {
initiallayerPreference: InitiallayerPreference.LOWEST_QUALITY

}
}
}
// other strategy functions
}
JEMoR TSR HA I W2 BE AESE WA MSELICH 0/FA 3 7Y 52 EXo
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const strategy = {
preferredLayerForStream: (participant, stream) => {
return stream.getlLowestQualitylayer();

}
// ... other strategy functions

[ 1 B |

AHE MEE MdYstT M ME2 2 Sotvted® MEoM null EE= He|Z|X| ot F & gretefLict
O| KMo A= appState & 50| 75 o EE(7H0|M HENE LIEILH= C{0] QLT

const strategy = {
preferredLayerForStream: (participant, stream) => {

if (appState.isAutoMode) {
return null;

} else {
return appState.layerChoice

}
// ... other strategy functions

=M 3: RemoteStageStream |5 & 1

RemoteStageStreamdl= H|E& MEHof| et ZHE LHEID =T AFEXoA sHE MEE E At
O M8E = Ue oz 27t }&Lct
- 75 O|HE-StageEvents® &7H RemoteStageStream ZH&|| Xt&|0lE HE U SAEE =™

50
HEE2 MESt= O|HIETL /i&LICt
* stream.on(RemoteStageStreamEvents.ADAPTION_CHANGED, (isAdapting) => {})
* stream.on(RemoteStageStreamEvents.LAYERS_CHANGED, (layers) => {})

* stream.on(RemoteStageStreamEvents.LAYER_SELECTED, (layer, reason) =>
H
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« A& HIME-RemoteStageStreamt= AEE L EAE|= HEO CHst HEE 7HX2e= O AHS
g+ Ae E ORI EH HMETH U&LICH Ol24#t HIMEE preferredLayerForStream 72
of M3 E ¥ AER StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED &5& S8l =

£ A 2EZ0|M AL8E =+ U&LICH

mr

* stream.getlLayers
* stream.getSelectedLayer
* stream.getlLowestQualitylLayer

* stream.getHighestQualitylLayer

REMIE LI 2 SDK & & AMHA{9| RemoteStageStream 2EHAE R X HAMI2.
LAYER_SELECTEDZ}= O|® 2 UNAVAILABLEO| EtetE|Hd @M El H S8 MENE
Ct. CHAl Z[440] MEHO| O|F0X|H AEE|Y PHHEE R X[5H7] {la Let™

g M=
HER=Z EX ®E|

EZ Cl|Htola ol HERR 40| 220{X|H SDK= AFEXRE 2t Q0| LIf Moz [HAZAS A= &L
Ct. SDKOlA ZHR1ZE 0| S *0|X| efot AtE A} 20| R 2k U&LICH

Ct.

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

1
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https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference
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UEtMo = SDKOME LIRMez S8 ATstE= AHO[X|E Qg = s

] —?— = OOI'E
Ef= FAIE &= A&LICH SDKO|M ERRORED & EHE E 15t AH|O|X|7F F7[ZH0l: 30 O 4))
CONNECTING & EIZ K|tz 2 UWEXT 20| sHME = U&LICH.

T AAHEH

IVS Z{ =2 AE|O|X| EREEIHAE

AEO|X|E HEEFHAESE{M T O IVSBroadcastClient Mg BHE Tt
S QoM MHES CHEZ SDKZE ERZEFNAEF 7| I8 Letrol x|& S mELC.
STAGE_PARTICIPANT_STREAMS_ADDEDE &3l - EE! StageStream S5 At&sto{ Ct3at &
Ol HZETWAE AEY T A0l MY 4 U AVIK OIClof AEYS AME £ aLic

// Setup client with preferred settings

const broadcastClient = getIvsBroadcastClient();

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

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

Zioof el AH|O|XIE M5t IVS X4 A|ZHO| B2 A2 EEEIHAESHO{ I BE2 HS ol A|
=h

C7Z 4 Q& LICH IVS X[Q1 AlZto| e AEZ|A AFR MM O] Amazon IVS AEZl0{A] 042 5
AE sEI-M |.E xl-x°|.k||o

=< [« —|

IVS Web Broadcast SDKQ| ¢ 2{%l &A1 &l a2 & | AA[ZH AEZ|Y

O] M= Amazon IVS Real-Time Streaming Web Broadcast SDKE AFS & [ 2 ME = Qe 2 eE{%
ZME Ltdstn FA A id WS AMetELIct
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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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- stage.leave()E 2&3
10% =0 Mx|E T Qo

—_ O -

0

M Y. HEtRXME ME TR MMS ChA| A2 FLICH.
H

« JH& At 2£0|AM Exror: UnintentionalError at StageSocket.onClose 277} BtEEL|
Ct
HZE W IR EEY StLte| AH|O|X[EH Mg = U&LICH Ol 2F = UAEATE B CHIO|
A0] U7HLE ofEq ClHtO|A0]| U=X| 0R 2t FE5HH SLE &IAF EESE & 0|42 Stage ¢!
ﬁEn_'Iﬁﬂ' HIgEI [[H HFAHoFL||:|.

« StageParticipantPublishState.PUBLISHED #E{E | X|5t= Ol EA7} U = U2,
StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED O|HEE &2 [ Et=E
StageParticipantPublishState.ATTEMPTING_PUBLISH &E{7} £=AIE £ Ql&LICH

A H: getUserMedia E£& getDlsplayMedla £ Al H[C|2 SHA =
| L4H| 2 =0l|of CiEt getUserMedia ! getDisplayMedia M|ef =74
00(1280*720)2 Z= 1t M= ¢F ElLCt.

- stage.leave()7} ZtHMO R S EE|HLE A &IIA7L LI7FH HE K2l ClH &0 404
DELETE @R 7 EA|ELICH

JIIII gg

H2 & IS o

Het 2/ lL|Ct.

rr
(o]}

=
-

ol

Safari Mgt ALE

. H

—

o
Ik

EZTEE 7 &0 M Safari & AIO|E M o| HEHS xiddalok gfLICt.

£
il
Q'I_l
A
rEI
@)
(/)

« Safaric 7|EXo 2 B E % X|E FirefoxL} ChromeZt2 S10txo 2 ZX|SIK|= SA&LICH K2 &
01 OBS 74 7tHElE A RIZ|X| & LCt
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Firefox A8t AFE
* Firefox0l| M 3tHE S F5tciH A|AR] HetE Edstsfof g LICt O|E gd3tet & AHEXRI7t
FirefoxE CFA| A|Zf5HOF MCHE =S gLt T80l AFEHEl WO 2 QA E|= AR EElRK{0d A
NotFoundError 01| 2|(exception)7} & A&t L|C}.
gl&LIch &, A8tz O|C|o] Eo| Y ELE SEHIE ¥E = A
2.
CHOAl: XI93 AlZH & &' ). Ol QLI ERES T A 5He

getCapabilities HIME7t
&LICH O] Bugzilla ABEE & E5HA
oA

« O J}1X| AudioContext &40| Qi&L
=1 2+ %J%L—lEF.
E &XSHM2

LIC}. O] Bugzilla A 2|
CE XML,

OF A

4
12 AHE XA = EX7t
MacOSO| M= getUserMediall 7HHIE TIE7} 4:3 SEH|Z2 AMEHEILICH Bugzilla A2 = 13t

Bugzilla AZ|E 28 & ZE5HM L.

getDisplayMediaO®iA= 2C|2 A7t X|H /K]
3tH Aol =iy £ 7t £|X0| ofLICHSF 15fps?). O Bugzilla AL =

DHbY B AIE AR
« ZHIY C|HFO|AM|MHE getDisplayMedia 3tH S 7 X[ =X et &L}
HE Y IS
« leave()2 EE5IK| &t EHEIRXE B o™ FHIIAI}F L7 7[R 152 ~30% 7t A&EILICH
i YW AAERIVE €AE MOHE RS S 5t= UIE F7HELCE
- WS WMOeRER MEstH S AAIZ7H SXIELIC
2 YE: HAIRIZE LAl BX|E B2 Ul £C0|EE EAFLIC
* Android C|HFO|AMM FtHIEZI 8 AHE SHAIEH F 2f 5% S WY ZBY S 71 Ho{&LICH.
Ha W ls
+ i0S 16.02| 3¢ s34 I|=7}t Z|TIstHAM So{LLICt
12 & ol ¥E{TI OS EXME HB5t= UIE EAIELICY.
- QC|2 3 C|HIO|AE TRHEIH 2L & [Hio|A 7} AtS 2 2 HEHELICH
HE Y. g
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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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. HEISXE WIBSC R HEEH AA AER0| HeMoR HHHD QC|Q0k AL

0%
i,
-
[l

372 W gig Eetarol olR mEULICt

IVS Web Broadcast SDK2| 27 ®zZ| | AA|ZH AEZY

ol MMo|ME 27 =74, Web Broadcast SDK7} Ol Z 2|7 0|Mof| 2F
Tt e ME 32 ol ZC|AH oMo +=&5HoF 5t ZHdof CHEF FHRE C
StageEvents.ERROR O|HIE Z|AL{ Zoi £ 1 8L|CH.

Hoste g, olgfet 2
=
=

= LICH SDKOME 257/

lI{IlI

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

1)

AE|O|X| 2F

StageError= SDKOIM 7 & = gl EM7I st S sicd™ LMoz A 7§ S/EE= HE
{3 xfeidol e ¥ mw EnELIcH

El Zt StageError0lE ZE(EE StageErrorCode), HAIX|[(BAIY) 2! HF
(StageErrorCategory) P AELICH 222 7|2 &Y HEFof #EdE|o] U&LICE

Q70| 2t #F = AE|O|X|(JOIN_ERROR)OY| CHEH 4, AE|0|X|Z O|C|o{ ELH7|
(PUBLISH_ERROR) EE= AE||O|X|0{ A E0{2= O|C|0{ AEZ(SUBSCRIBE_ERROR)I} #tZiE|0] QU

£ X|oil et ZEELCH

StageErrorl| ZE SHMMe= CIS0 22 EH EXME E0gLCH

o2 ac THE =X

TOKEN_MALFORMED 1 &8t EES MM T AE|O|X| QUAEASIE CHA|
A= &Lt

TOKEN_EXPIRED 2 D2 E|X| ot EE22 MAS T AH|O|X| QIAEIASIE
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Ol&

1]
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]
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b
2

TIMEOUT

w

EE|RAELICH AEO[X[7HE HéP E
2% ol Aoz HESZ EXMY = U
g B0z ClHio|Ao| A4 57 E VICHELL

-_= T

FAILED 4

HIE 93 obeAdnt pedEl Cf= 2 o] Almjof A SDKE
A onE ¢ 7| Mofl &/ 30% S¢ Lig o
=

A== LICH

CANCELED 5 OHZ 2|70l T EE &0l R T|7| ™o gt=
=] -040| A|Et |—, E| A= 21010 E 4 Q)= I

— — = = T AR

=El join, refreshStrategy HE & replaceSt
rategy 7t ZE£0| gi=X| EQlgfLct.

STAGE_AT_CAPACITY 6 0| 2F = AHO|X| & Aol 80| 715 FS2
LIEHAL|CE AE|O[X|7F & 7HAL 8Hof EEHE B2 &

EO|X|e| 80| 0|4 7tS RtX| et%A2 M T2

MEZ I3 242 CtA| A=A, HHOo| SAl 5

e SAl AR g2 3o =S8 32 AWS Service
Quotas 2&2 Sl AHEE S EO0|HLI EEZE BIIE

&g

>

CODEC_MISMATCH 7 e AH|O|K|0|M X|REIX| et&L|CH K|}

ZSHE0|M TE X|HES QELICH IVS AAIZFAE
ol AR HEIRX{0| A HIC|2 2 H.264 ZE 1} 2C|
o)

pus LS X[#atoF FLICt

TOKEN_NOT _ALLOWED 8 XtQdof cHst Heto| EE0| Qi&LICH SHIE HEte 2
EZS CHA| MM3t1 CHA| A|=FFLICE.
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https://console.aws.amazon.com/servicequotas/
https://console.aws.amazon.com/servicequotas/
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Ol = HE =R
STAGE_DELETED 9 AZ. AXE AE|O|X[of ZRIStE{T 5t O| LRI E
2|74 &l LIC}
PARTICIPANT_DISCON 10 oig. 40| B2 FHIIKte| EEo 2 = 2lstEin 5tH
NECTED o| 2F 7} EB|HELICE.
StageError 2| ol |
StageError ZEE AF835l04 B2 E EZ0| 27 9| §QIOIX| A E LI

stage.on(StageEvents.ERROR, (error: StageError) => {
if (error.code === StageError.TOKEN_EXPIRED) {
// recreate the token and stage instance and re-join

1)

o|0| &7I8t AR UERZ 2F

ClHFO|A QS| HIERT 21Z20| Z20{X|H SDKF AE|O|X| M edZ40| Zo{& £ U&LICH SDK
71 . O|4 HHAlE MH|AO HAZAE £ 7| E0 2 L0 LF 71 EAIE = U&LICEH https://
broadcast.stats.live-video.net0l CH gt POSTE AlufghL|Ct.

HA LEE 75 QB2 Z&0 AAM/FS Aot 2EE 2774 EAIFLICH

-

HEMOo Z SDKE K| 8@ T HMEFS AF25104 MAAE AT LICH

ZX|: C|HiO|A @dZo| 572 Wi7hK] Z|CHEM 2.

oA & & 7txte] AH|O|X|of CiEr 4 EXE el

Xt HIAIX] Z Ao
0| E&LICH

rr

OfZE[7olMd 28 & A
Ol2{Er JEHE A8 St=

HA

HAI7F Ao StH SDK7F ERROREDE E 1 &tL|Ct.

stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {
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if (state === StageParticipantPublishState.ERRORED) {
// Log and/or display message to user
}
1)
Subscribe

F=0| Alujsts SDK7F ERROREDE E 1 ELIC} Ol LIEQT AEl F= =X 20| 7t5 &
AH|O[X| 20 & lE = AU&LICt

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

}
1)

IVS Broadcast SDK: Android 7}0|E | AlA|ZH AEZ|Y

IVS AA|ZH AE 2|2 Android Broadcast SDKE AL 3HH & 7FAH7F Androidoi| M HIC|2 8 ©&5tD
e

com.amazonaws.ivs.broadcast M7|X|= & MM dEst= QUEH O[AE FRATLICE. SDK
M= ChE &S X|HELICH

- AH|O|X| #7t

-« AH|O|X[e| CHE & 7ERtoA OIC|of AHA|

- AH|O[X[ol = CHE & 7HALS| OIC|of 5

-« AH|O|X[of AAIE HICIR & 2C|2 & Y 2LIETE

- Z I|o{ 4] CHE WebRTC &7 7t 27|

IVS X|2d AlZto| B2 A EE|Y Android Broadcast SDK2| 2 & & ¢4

o

|41 2] Android E2 EFHAE SDK: 1.42.0(Z 2|4 & H)

£Z= 2 M: Amazon IVS Android Broadcast SDKOIM AFSE = U= 71 S8 HIAM =0 CHEF AHA|
8t LI 2 https://aws.github.io/amazon-ivs-broadcast-docs/1.42.0/android/2| & X EXE & QI5IAMI2.

HE
o=

T E: GitHub 2| https://github.com/aws-samples/amazon-ivs-real-time-streaming-android-
samplesO| A Android M & Z|ZX|EZ|E B XM,
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/release-notes.html#may07-26-broadcast-mobile-rt
https://aws.github.io/amazon-ivs-broadcast-docs/1.42.0/android/
https://github.com/aws-samples/amazon-ivs-real-time-streaming-android-samples
https://github.com/aws-samples/amazon-ivs-real-time-streaming-android-samples

Amazon IVS

ZHE Q7 A& Android 9.0 O[ &
IVS Android Broadcast SDK A|&t5H7| | AA|ZH AEEIY

0| 2 Mol ME IVS Real-Time Streaming Android Broadcast SDKE A|% &t o #HEd
St L| |_—_|._
=

cro|E 22| MR

EtHE et

Amazon IVS Android EEEI|AE 2}0|EE{2|2 Android 7HE & Z0] F7}t6t= wede o 7FR|Y

L|CHGradle 2% AFE, Gradle HE FIEI 20 AFE, EE 52 Z SDK Mx|).

Gradle 217 AI8: Ct2 0t 20| 22| build.gradle Ztof 2tO|EBHE|E FIIEL
Broadcast SDK Z| 4l H{E 9| ZBL).

repositories {
mavenCentral()

}

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.42.0:stages@aar’

}
Gradle ™ 712t 20 AF8: A 2E2| build.gradle Toi| CtS S Z &gt

implementation(libs.ivs){

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

}

CHIVS

O OhE0ll 1ibs.version.toml Ttof CtE S EZ & & LICHIVS Broadcast SDK %4l HHZ9| &

).

[versions]
ivs="1.42.0"

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

Al%fst7]
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S22 SDK dX[: CtZ {IRIoM =& HEE CI2ZE8fLICH

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

-stages7t F7}E aarE CtR2E =3l of FLICH

fijo
jo
x
Ko

AT|FHEE St SDK Mot 5{8: o HR| YHE MEst= & #810] SDKOM A I|FHE
Z

L H|IEEse = U S jLHAE ChSot 22 Hete FIHgFLICE
<uses-permission android:name="android.permission.MODIFY_AUDIO_SETTINGS"/>

ClH 7|29k &7H SDK ALS

ClH 7|= 7t Z & El Android Broadcast SDK T H|A[&LICt. IVS Broadcast SDKO|A &= 0| &
W5l= B (HF, libbroadcastcore.so) 0| HE A& 5104 Firebase Crashlytics2| CIHHT E 1A
(AEH EE‘||0|*) EZE2 VME = U&LICH ol2{Et E=2 IVSSDK Blo| E15t=E G ARMFENM E

20| £S5 EME €A =8 & UA&LICH

QIzBfLICY

O| SDK HHHE Al235t24M Gradle 1= mHlof CHS

jo

implementation "com.amazonaws:ivs-broadcast:$version:stages-unstrippedeaar
ChS CHAlof 2(e] &2 AEELICH
implementation "com.amazonaws:ivs-broadcast:$version:stages@aar"

Firebase Crashlytics0l| 7|5 Y2 =
Firebase Crashlytics0f Gradle 2= T} 20| A& E[o{ U=X| & IFLICH Googlel| X|&E & LICY.

https://firebase.google.com/docs/crashlytics/ndk-reports
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2| H2 =g [ Firebase Crashlytlcs E{aelg S8l 7|57t Atse 2 =2 =K|ofof gL
Ch 822 7|3 & YR O3 & stLE A™stAHl2.

gradle uploadCrashlyticsSymbolFileRelease

./gradlew uploadCrashlyticsSymbolFileRelease
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https://search.maven.org/artifact/com.amazonaws/ivs-broadcast
https://firebase.google.com/docs/crashlytics/ndk-reports
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(7128 A5 Y 4+50= £ W Y=EsE 2XI7H EIX| gt
22| A .apk7t HKIK| TS HK|

2IZ|A . apk THYE mF| &S| Tl Android Gradle Z22{2 210 E 28 20|22 El(IVS
Broadcast SDK2| 1ibbroadcastcore.so 2tO0|EE| ZEHAM CIHO HEE RS2 2 A|7H5ted
I AZFLICH T2t 7HE2 o] &0l Y5t x| et&LCh [MetM . apk IO HE £ USMH, C
HI 7|38 MHE = i1 .so UE JCHE {7|E et UCHH= Android Gradle E2{1¢19| Z1

HAIXRIZE ZEAIE & QJU&LICH o] §&0| drdstH et 22 HYs s

» Android NDKE Mx[gfL|Ct =&l HEOf 2F S LICH
- OHEZ 270|149l build.gradle I}t 0i ndkVersion

<your_installed_ndk_version_number>E& F7}&LICt. ofZ2|FHIO|M XHA|of HIOIEIE ZE
7t Q2T O] 2t +=&FLCt.

KtMEt L2 ol EX EDME HZESHAMR.

O R

1o

#

—

o

Mol M AtERLS| 7HH|2t & Oto[30ff M A = = HEE &Sl of g LICt (0l= Amazon IVSO]
o 2 8tE|X| ofo FHHIZEet oFo|3 ofl HAM|ABHOF 5t 2 E oHEZE|#H o|Mof = gfL|ct)

of7|0lME ALSAE7E o4&l Heto| o|O| UA=X| #Helstn, 2 K| et HetE @ &L

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;

o17|ME ChEa 22 A8A 8EE &L

@Override
public void onRequestPermissionsResult(int requestCode,

AlE5ET| 133


https://issuetracker.google.com/issues/353554169

Amazon IVS AMAIZH AER|D AR AT

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

if (result == PackageManager.PERMISSION_DENIED) {
retuzrn;

}

setupBroadcastSession();

IVS Android Broadcast SDKE A& 8t HA| & 75 | AA|ZF AEE[Y

0| 2 M0 ME IVS Real-Time Streaming Android Broadcast SDKE A& 510 AE|O|X|of| AA|5tD T
S3t= BHAIE oLHENLICE

7H=
MAIZH 71501 37k A e AHO0IR|, M2 U MCHULICH M SEE HSsts MES 75
st Ol ZR# 2210|0iE & 250 £8 248sHe LT

Stage EciAE= ZAE O|EE 2|7|0|M1} SDK AFO|o] =2 At A2 X|AMQL|CH AE|O|X| AFAIE Lt
EtLHO AE|O|X|oi & 7I6tT L7 Ol A ELICH AE|O|X|E BHE T & 7162 Mo Zoi ol A
RESD UEREX| o2 EE EXY(token 2 EAIE)O| L EtL|Ct AE|O|X| &7 2 LE77|E 2t
EterLCt.

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

try {

stage.join();

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

}

stage.leave();

Stage E2HAE StageRenderer7t MEE £ Q= 9Ixl0|7|x gLiCt.
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stage.addRenderer(renderer); // multiple renderers can be added

X2k

[ |

Stage.Strategy QIE{HO|AE SAE OfE2|710|MH0| ¥Hst= AHO|X| 4EHE SDKO|| ME =
g2 K|S ELICH shouldSubscribeToParticipant, shouldPublishFromParticipant &!
stageStreamsToPublishForParticipant &8 F#alof &LICt ZE &+E ofgfoil M MH
gl

=

PV

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

3 E7HA7E AE|O|X|of £ 7t5tEd SDKE ZAE ofE 2|7 0|0 sHE & 7HAtS| Hote 75 AEN
Z{2|ELIC 22 NONE, AUDIO_ONLY % AUDIO_VIDEOQILIC}. O] &2o| Zte HHetet
OHZz|AH 0|2 HA| MEH, #4xi 5 AE tE= AE|O|X| A4 AEHof CHaH & E 27t ol
I. AUDIO_VIDEOQ7} BtetE|= B2 SDKE 75 ™ol & & IR HIAIE W7k K| Z|chela, Z2 A
Mutol| 2% H2{E S5 SAE oOfZ2|7| 0| Uo|o|EELIC.

Im i rje

> I

@Override

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

}
SHal OE &IIRI7F M2 27| #ste 3 AE OfE2IAH 010l HICI2 AE! ofZ 2|7 0lM)2 93t
O| Z7Is &l T~ FELCH.
1g 3L 7hsELUCH ParticipantInfol| userInfo £488 AL&35t04 MHUAM MBS 5te S
2 J|ge 2 HIIAE MEMez FEFLCH

@Override

Stage.SubscribeType shouldSubscribeToParticipant(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo) {
switch(participantInfo.userInfo.get(“role”)) {

case “moderator”:
return Stage.SubscribeType.NONE;
case “guest”:
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return Stage.SubscribeType.AUDIO_VIDEO;

default:
return Stage.SubscribeType.NONE;
}
}
O|€ &3l 3XHX|-7|- M BEHUY EX ST RE HAEE TLIEHBE = UE AEHO|X|E OtE = QY
&LICH ZAE OZE[7|0|M2 FIH HIZLIA ZEE A8 Sto] SRAIL HMZE = & UXRIBF A&
EofHE= OIII TEE o UsLIch

SRS

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

B2 INE 75 B YLK 5 42) SOKOIME S TiRiel NE HH 75 2
ofl CHEt £ AE OHEE|701M4S AEIBLICE 0 TAIR M= AFZOIH, BAE OfE I OlMOIA 7
Sx S50 S HHL MofE £ UBLICL FHY 4 M'f &S0l Ci#t LIS SDK &% 4ol

SubscribeConfigurationg & Z5tM| 2.

AH
=

Ct

0jo
rlo

TELCH

Mkl

@Override
public SubscribeConfiguration subscribeConfigrationForParticipant(@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo) {

SubscribeConfiguration config = new SubscribeConfiguration();

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

return config;

TS TE &IIALS| KIELHH 24 X|0] 0] TS S5 MEDIUM ALY Mo 2 frlolEELic

shouldSubscribeToParticipant®t OEHZHRIZ 12 T 7S ELICH F0{T
ParticipantInfoE At&35t01 £ F7txtof CHE 75 24 MEAMO R HH|O|EE = USL
Ct.

I
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A&ste Z0| E&LICH HEseds 5§ SH0| U= Fobt MEXR X|H 77482 xI™
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HAl

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

AE||O|X[of A2 E|H SDKE?. E o EZz|7o|Me 2|5t EE & IR HAISHOF 3t=X| 0{R E
EHoIsfLIC} ol MB g 7Hto 2 AA|E HEto| Q= 2 & LA ARt S S EL|C.

@Override

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

}

Ol ALERI7H E
HICIR& SA7
HA FLE AME
Z30| b2 &8 AL

0
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5t7|& st E& HIC|2 AT o E2[A| oMo CHEt T34 LCt.

27 on+|o+o4 EAN E7|HL EZIIEZI7t 7tsSStESE & = UELICH (HAl
AR ST EHW =BILICH SAHIE A A= 7HAIEE At HEsts
Atedlofl MEHErLIct)
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@Override

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

}

HAIE i OIF AL&3tod HlAlsoF st= 2C|2  HIC|2 AERE AEELICE ool CHsiiME O/c|od
AEZ| H Ao M KEMIS| A>HEEFLICEH

X2k o-I|:.||o|§

-1 (4

22 SH0I0{0F BLICH 9| B4 S04 B ElE 22 AMEX HABT 4 s

o
. 0E E0{ SAE ofZEZ|A0|MO| 2B AEXI7F HES ”E W7 K| A AISHK] 2
e 8%, shouldPubllshFromPart1c1pant01|k| HeE HhEE ‘/?/Jé‘l—lEP(O |:
hasUserTappedPublishButton). /& AL&Xto| &5 =&of et BTt =|7<§'E|‘:'=|
stage.refreshStrategy()E & &304 SDKO| 4-|*| Lol CHEr 7‘._‘@?2 Felstm ¢HEE ALt
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Mt F AEE HHLICH SDKOM shouldPublishFromParticipant 2t0| ¥HEE g &

l—l

m

HAN L TS 137



Amazon IVS MAZE AEE|Y AL AEM

5t HAl Z2 AT AIZHEILICH SDK #HEIQF 2 E &7t oMt SUsH gt etetsle B9
refreshStrategy £& Al AH|O|X|7} =™ E[X| et &LICEH

shouldSubscribeToParticipant| Bth 10| AUDIO_VIDEOO{A AUDIO_ONLYE HEE E<
O|7of HIC|R AEZ|0| EXHRUCHH HHEHE 7FOI HZEE 2 E FIAo] CHEt HIC|2 AEZ|0| XM 7HE
L|Ct.

Ut o 2 AH|O|X|= S AL&St0{ 0|7 ZEFnt HAH T 7ol RIO|E 71E E 8o 2 M5t
S SAE ofEZ|7|0|MoM 0| SHIEHA #ElSt= Ol 2R3 ZE AEfol CHs AHEE 27t 9
&LICH O|Z 23l stage.refreshStrategy() E&2 a0 HAL|X| b= & o} F A8 glo
SE AZZ0| M2 zdo|2t MztstH ELict

2

StageRenderer QE{HO|AE SAE ofZ2|7]0|Moi| AE|O|X| AEHE MESE YHe MISE L
Ct. ZAE ofZZ|7|0|Me| Ul 4 IOIEE CHAM 2 A M MB5te O|HEN ola MM 2 O|F

nlo 11
l—'__l ini
rlo

& =+ J&LICH S E EF F+E MSELCH

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);
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void onStreamAdaptionChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull RemoteStageStream stream, boolean adaption);

void onStreamLayersChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull RemoteStageStream stream, @NonNull
List<RemoteStageStream.Layer> layers);

void onStreamLayerSelected(@NonNull Stage stage, @NonNull ParticipantInfo

participantInfo, @NonNull RemoteStageStream stream, @Nullable RemoteStageStream.lLayer
layer, @NonNull RemoteStageStream.LayerSelectedReason reason);

g Stage & ParticipantInfo7t M3 ELICH.

[o]]]

CHE 2 2] HIM =0l

HHHO M MS st HE7F 2ol ghet Zhol F&E Ol We 2 ol &lX|= f&LICt o & S0,
shouldSubscribeToParticipant@| Bt /2 onParticipantPublishStateChanged7t &

£ 0 HZE|X| 92 202 M EILICH BAE OB OIMO| ST ATIHE TSR B 3
o B7HRbO] HIAl AEle SR e ot TS RES HHEtsHoF BHLICH SDKE Hats HEF Ael7t
AE0IX| AEHE 7182 BE S Azl MBEIT S sHe A FLIC

StageRenderer= AH|O|X| EaA0 1AE = U&LICH
stage.addRenderer(renderer); // multiple renderers can be added

HIAl Z7FRE2E onParticipantJoinedE E2I7H5t D, & 7IRI7F HIAIE SESH7LE AE|0|X] MlMof
M Utz miobct onParticipantLeft 7t E2[7HELICH.

O|C|jo] AEZ! H A

LHZ Orol3 & 7tH|2tet 22 2Z C|HFO|AE DeviceDiscoveryE S35 AMELICH CHS2 MH
FtH2tet 7|& o0to|3 & MEHEt CHS SDKO HIAIE LocalStageStreamsZ Btetst= O M ILICEH

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) {
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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;
}
}

ImageLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera);
AudiolocalStageStream 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;

}

EbRF EAI Y A A

T=0| 2 E|™ #2492 onStreamsAdded & & &35 StageStream 24| HiPE S A ELICtH
ImageStageStreamd|A O|2| E7|& ZHAE &= Ql&LICEH

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);

AudioStageStream0iM 2C|2 =& SHE AME £+ U&LIC.

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

1});
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= o

ZHILR7E HAIE SESHALE & 7HAF 50| FAZH MHE AEZ|D &7 onStreamsRemoved &
£71 SEELICH SAE oOfE2|7|0|M2 0|2 AME 2 A25t0{ 27| HE FX0M & 7EXLe| HIC|
AEE|IZ X745} oF &L|C}.

onStreamsRemovede CIHR 2 EX&35I0{ AEZO| MHE = U= BEE AlLt2|I0M ES&FLICH

. 27 HIIRTL HAIE SEHE LI
. 2 ClHtolAT 2SS

« HH FHILR7E 2E|0[X]

AH A

|28t 7HLE 25 S AUDIO _VIDEOO|A AUDIO_ONLYZE HHZEgtL|Ct.
L
« 2Z &IR7F AE O] L

E'z A||--PE|°01|A‘| onStreamsRemoved7t EZ;- Co2 7 EE= 2 L7H7] 2 Sof uloll M &7t

OlCjo{ 2ER S47{ Y S47 sliA|

LocalStageStream ZAHolls 2AERQ S47{ 0{F E Hofét= setMuted &7t U&LICH O &
£ streamsToPublishForParticipant M2f & 0{A BtEtE[7]| HO[LL =0 AERIOIM £
& 2 aLich

S Q:refreshStrategy & O|% streamsToPublishForParticipantOil 2|3l Al
LocalStageStream Z4&|| QIAEIA T} Bt2tE|Pd Af AEZ] R[] S 474 & EN7I AH|O|X[o| HEH
LICE M LocalStageStream QIAEAE THE e KMl S47H EN7L XI5 Folsl ok &
L|Ct.

A F7HA OICfo] §47 JEi ZLET

HI7IX7HHICIR = QC|2 AERIS| SA JEIE HEY | HEE 2ER S5 &7
1=

E
onStreamMutedChanged &7} & ELIC} StageStream®| getMuted HIMEE AFE35t0{ UIE
X-IX-I3| o-I[:.||o|§oI-|_|[_—_|.

@Override
void onStreamsMutedChanged(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo, @NonNull List<StageStream> streams) {
for (StageStream stream : streams) {
boolean muted = stream.getMuted();
// handle UI changes
}
}
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WebRTC &H| 7tX 27|

HAAER E= 75 AER| CHE 2|4 WebRTC SHE 71X 224™M StageStreamoi
M requestRTCStatsE& AFSELICE =& 0| 22 E|™ StageStreamd M MHE &= U=
StageStream.ListenerE S3all 8HE &&LICH.

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());

}
}
}

7R EM 71K 7|

CreateParticipantToken % QMM S8 x| Hst= B2 ParticipantInfo £40M §

gg g+ et

@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());
}

}
HH|C|= HA[X]

ImageDevice2| embedMessage HIMEE AHE5tH H Al Z0i HIEIH(O|E HO|ZEE HIC|Q ZHIY

=]

of 2 MU & QUA&LICH 0|E Sall AAlZF ofEE|FH olMdE 2B ZaY S7I3t HAIEO| 7hHsE L
Ch HIAIX] HHIE 2 AA[ZE AIAE SDKE A8 E B MB ZIH, x| AlZho| &2 H Ao MHE X[

T|X| ek&LcH

UHICIE HAIXIE HIC|2 Z2Y LHol X7 IS =0 UDPE Soll TS EI7| o, 7S Kol A gt

[ —
SAl SABICT HEE 4 GALICH UDPE 7! M&S BEEHA| 7| EYLIC M8 5 iR &
Mol YastH HAIXIZH 24 4 o, S5 UEYD SEi7t $X| 28 o) I 7hs 4ol EaLich
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O|E £+3l5t7| ?/5H embedMessage HIMEOE= 021 Q1% Z2|oM HAIXIE SAI5t0 & A=
M =0|= repeatCount TtEtO|E{7} Z&E|0{ U&LICH O] 7|52 HIC|2 AEZMBH AISE =

A& LIt
embedMessage A

HIAl 22}0|21E & ImageDevicel| embedMessage HIMEE AL2310{ HA|X| HO|ZEE H|C|2 A
EZlof UHEE £ Q&LICH HO|2Z2E 3 7|= OKBECLH 31 1KBECLCH Zrofof gFLch & 4lE &
HICIE HAIX| &= =Y 10KBE ZtsiA{= o ELICh.

val surfaceSource: SurfaceSource = imageStream.device as SurfaceSource
val message = "hello world"
val messageBytes = message.toByteArray(StandardCharsets.UTF_8)

try {
surfaceSource.embedMessage(messageBytes, 0)
} catch (e: BroadcastException) {
Log.e("EmbedMessage", "Failed to embed message: ${e.messagel}")

HA|X| HO|2E HtE=

repeatCount2(E) S8l 048] Z YoM HIAIXIE S50 AZAHS 7HMEFLICH O] 22 0~300]
ofof ELICt =4l FEl0|ME= HAIX| 5 M7Hst= 2%0] Qlo{ok ELCt.

try {

surfaceSource.embedMessage(messageBytes, 5)

// repeatCount: 0-30, receiving clients should handle duplicates
} catch (e: BroadcastException) {

Log.e("EmbedMessage", "Failed to embed message: ${e.messagel}")

AUHIC|=E HIAIX| 47|

=M AEZM HHIC|E HIAIXRIE 4= L2 o2l ‘Get Supplemental Enhancement
Information(SEI)'2 & X 5tA|L.

Supplemental Enhancement Information(SEI) 7tX{2 7|

Supplemental Enhancement Information(SEI) NAL fX2 H|C|22F &4 =3 3 HIE
CIOIEE M%E st Ol ArSE LI 75 Z2t0|ME= HAIRI2] ImageDeviced| M LIRE=

HAIY 75 143



Amazon IVS

HAZE AERY ALE

1z

HA

ImageDeviceFrame Z4%|2| embeddedMessages &4 ZHA5I04 H.264 HIC|2E H AlStE HlAl
Xto| SEI HO|ZEE 218 + U&LIC ol A sle4™ CHS ol M2k Zo| HIAIRF2] ImageDevice &
EESZ:ElC

=2 Bt C} 2 setOnFrameCallbackol M2 E 22 6 2t = e 23

12 O

FerLict

// in a StageRenderer’s onStreamsAdded function, after acquiring the new ImageStream
val imageDevice = imageStream.device as ImageDevice
imageDevice.setOnFrameCallback(object : ImageDevice.FrameCallback {
override fun onFrame(frame: ImageDeviceFrame) {
for (message in frame.embeddedMessages) {
if (message is UserDataUnregisteredSeiMessage) {
val seiMessageBytes = message.data
val seiMessageUUID = message.uuid

// interpret the message's data based on the UUID

[a
[

}
1)

ST t2E oM MM A& 57|

Ho| Mgt 2 MEHE|H H Al
L|Ct. O|=ZH| 5t2{®d Strategy +3
= ST st= Z2S NONE).

o A
I = T AA

Stot7HL CHE &4 &7iAtel 2C|pt #5510 4
% oA

Clo|E &0 HAIZ SE6 1 AUDIO_ONLYE S &LICHEE

// 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;

}

ANL 75

144



Amazon IVS MAZE AEE|Y AL AEM

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

@Override

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

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

[

SAIYSS A8 HEsE ARYR IvS HAIZ AER|Y SE2 =2, AR 7} o] EE | H|E|Q
HEE M&stn PSR Y HES SHR EE 828 4T + A&t Of % 12 2E|
2 E|M5 2 Mol REMIS| B Elo] L& LI

AEEHE 13 FI(HAIR

AAMR7E S A Y S E A& sto] HESHE
=

LocalStageStreamoi CIS 74

// Enable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(true);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code

HIC|2 T80l et sl ol et 2AE2[Y 2[XM3to] 7|2 AE, E2 & Zofgd &5 MMol
o|Fl tiz d™E 2| AF0| AT E|n MEFELICH
et EHeo mel SAI S FE UMM 7iE AsE 7+ 8 = U&LICH

// Enable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(true);

List<StageVideoConfiguration.Simulcast.Layer> simulcastlLayers = new ArraylList<>();
simulcastlLayers.add(StagePresets.SimulcastlLocallLayer.DEFAULT_720);
simulcastlLayers.add(StagePresets.SimulcastlLocallayer .DEFAULT_180);
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config.simulcast.setlayers(simulcastlLayers);
ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code

o=
M 5] o 0 $lo] AL 7=zl AS LI ASE CHET Ze B4 &4 AEKE AHEL

Ct.

 setSize: Vec2;
+ setMaxBitrate: integer;

 setMinBitrate: integer;

setTargetFramerate: integer;

M HERE AR E 42 AME2lstHLE 25| Mz22 742 488 + J&Lth

// Enable Simulcast

StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(true);
List<StageVideoConfiguration.Simulcast.Layer> simulcastLayers = new ArraylList<>();

// Configure high quality layer with custom framerate
StageVideoConfiguration.Simulcast.Layer customHilLayer =
StagePresets.SimulcastLocallayer.DEFAULT_720;
customHilLayer.setTargetFramerate(1l5);

// Add layers to the list

simulcastlLayers.add(customHilLayer);
simulcastlLayers.add(StagePresets.SimulcastlLocallLayer .DEFAULT_180);
config.simulcast.setlLayers(simulcastlLayers);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code

ME HASE 78 M ESHE = U= =|CHEL, M 2F = SDK &= dBA
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A&stE elaE FE(FSA

TERE ASEHE QTS BAsEHE ol TR etx| SaLIcH HAIXTE AIZEIOIE ASE Euis
A 7Mooz Muls A 7ol Moz AMElo TSR0 Clutol4 U LEXT 7ol met A
xo| X Mzt

EE AAMRZE EUE BAIH AESS M=stedH oreiol dBE H 7Hx| M40| U&LICh

@Override

public SubscribeConfiguration subscribeConfigrationForParticipant(@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo) {
SubscribeConfiguration config = new SubscribeConfiguration();

config.simulcast.setInitiallayerPreference(SubscribeSimulcastConfiguration.InitiallayerPrefere

return config;

JlEsoz TEAE BN MY e EHO ABCE M MSTLICH 01T 81 7Y 52 B
ABSE FH5| 2ELLICH O/FH 53 21T ALS R CHAF A7} 2IMSHE|D HIC|20] 748 &3t
B Alzrol MZEI22 et st AgAtel Z7| HIC|R HX|7H BoigLICH

o

SL I

ct

1jo

2ME InitiallLayerPreference0iA AL & £ Q&LILCH

LOWEST_QUALITY-MHE 7Y E&0| Y2 HIC|2 ASE HX MSELCt ol A 5t ci
AH[QF O|C|o 2 AlZto| Z|XMSHELICH EA& HIC|229| 37|, HIERO|E & ZH B 0|EL

_ s —

go 2 HOo|FLICt 0 & 04 720p HIC|2= 1080p HIC|R 2Ot & 0| Z&LIC

o Jm

« HIGHEST_QUALITY-MHE %1 29| HIC|Q HS S WX MBELIct o|ZE7 5tH F2&o| 21X
stc|x|gk OlC|oqofl A2l= AlzZto]l s0{d &= U&LICH S22 H|C|29 37I HIEDOIE & =
glo|EQ| gtz Mo|EILICt o & S04 1080p HIC|2E 720p HIC|I2 ECH E& 0| E&LICH

2. X7 AS 712 MH(setInitialLayerPreference £&)2 M&3dt2{H 0|28t YO|0IE T}
g2 50| MEEX| gfezE T 50| EeE Lo
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M2 HMEE CHS & sHLH & /= RemoteStageStream.Layer ZH&{|E BHEHEFLIC,

- RemoteStageStream.getlLayersOiA gH&HatE Zdnt ZH2 AlS 2| QLCH

A
« null, AEE MEisiME ¢ Bl M =Ho| Mz EE LIEFHLICH

o& S0{Ch3 ™E2 & AASAIH A 7t5E HICIR2| 2|M EE ASS M=t S &Lt

@Nullable
@Override
public RemoteStageStream.lLayer preferredLayerForStream(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo, @NonNull RemoteStageStream stream) {
return stream.getlLowestQualitylayer();

AHE MEE AMEYstn XM HME 22 S0t7ted™ HEfollM null == HolE[X| §f S grererLich

O| oMol ME appState ¥=0| ZAE ofEE|7|0|H HEHE LIEILHE Rt E AIRFLICE

@Nullable
@Override
public RemoteStageStream.Layer preferredLayerForStream(@NonNull Stage stage, @NonNull
ParticipantInfo participantInfo, @NonNull RemoteStageStream stream) {
if (appState.isAutoMode) {
return null;
} else {
return appState.layerChoice;

=M 3: RemoteStageStream |5 &

ol
rr

RemoteStageStreamdl= A& MEHof| et ZHE U2 %|F AL X0i|AH| SHE MEES EA|

Ol A E =+ JUE oded 7t JU&LICH
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- /{5 O|HE-StageRenderer &SI} &7 RemoteStageStream.Listenerol= S I AIZd
OlF = @2 e st= O[HET} /A &LICtH

* void onAdaptionChanged(boolean adaption)
* void onLayersChanged(@NonNull List<Layer> layers)

* void onLayerSelected(@Nullable Layer layer, @NonNull
LayerSelectedReason reason)

« A& HIHE-RemoteStageStreamdl= AER & EA|E|= ABE CHEt HEE 71XH2E= Ol AMS
g+ Ae H K| EH HIMEZ QI&LICH 0|28t HIME= preferredLayerForStream 2f
of M3 E ¥ AERIT StageRenderer.onStreamsAdded 52 S5l = &£F M4 AEZ0]
MALEE = JU&Lch

 stream.getlLayers

* stream.getSelectedLayer

* stream.getlLowestQualitylLayer
* stream.getHighestQualitylLayer

* stream.getlLayersWithConstraints

REM[EH LI 2 SDK & & AMHA{9| RemoteStageStream 2cHAE R XM L. LayerSelectedzt
£ O|R2 UNAVAILABLEO| Btete|™ QHE A S8 MEiE = ¢f FEHELICH CHAl &[] AEd
O| O|FR0{X|H AEE|Y tHMHE |X|5H7] I YetMo 2  H2 ERO HESS Mg LICH

mo |
l_

HIC|2 7 A&

SDKE StageVideoConfiguration.setSize(BroadcastConfiguration.Vec2 size)& At
sl ME ZE E= 7I2 ZE ZX AHEE X[JSHX| et&LIch M2 EEoMHE 22 <71 LHH|

EMEEX|D JtE W¥OMHE 0|7t HHIZ ASELICH &, setSized| THEt CHE F E &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);
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HE3T A &2

Z2Z C|HO|AS| HERT 40| Z0{X|H SDKE AFEAL 2 Qi0| LR Mo =2 RdZAE A|=EL
Ct. SDKO|AM R{4Z20] M S 0|X| ptot AFE X 20| EHeft ARk A&LCH HES3 o4 4t
HYE F K| F2 2F 7 U&LICH

QF IAE 1400, HIAIX|: “ed == e UIERT 27 Z 215l PeerConnectionO| & AIE”
F I =

1300, HIA[X]: “RHA]

0
i
1
M
o

MR QLRI S AZIRX D F H 2F = SAE|X| o2 B2 SDKIE 04745 AH|0| K| ¢1Z K]
0 USMH RSS2 A AHHEHS AT FLICH ol X2 e HAME=ol BHet 2t2 #HEsH K| 21
refreshStrategyE 3 £3501 =8 A2 A E EE2HY == A&LCH

F Hm 27 7h 4 E[H SDKE| MAZE Al=7 AuistT =24 ClHo[A T O]d AH|0|X|of HAZAE|

=
x| t&LICH ol 39 HERZ HdZE0| CHA| HHE F joing ZE6H0{ AE|0|X|ofl CHA| o4l 2 Al
(@)

H

A

ol
0jo
[0

Lt

>

Uitsio2 AB|O|XI0] MBHOR ATFE F 2RI YASHH SDK7F 47 RAIR| A
L

EFALICH Af Stage A€ BHE T UERXT AEN7F M| & IHE A ZELICH
Bluetooth 0}0|3 AFR
Bluetooth 0}0|3 & X|E ALE35+04 HA|SH7| I HE Bluetooth SCO 91Z2E A|EF5HoF &L}

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

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

IVS Android Broadcast SDK2| 224l EA| &l 2 &fed | AA|ZF AEZ[Y

O] £ M= Amazon IVS Real-Time Streaming Android Broadcast SDKE AF2 & [ g Mg 4~ Qe &
2% 22X E LHdst T & sHE WS AeHeLlct

* Android C|HFO|ATF M HEZ ™MEE|QICH CHA| 2t S5tE O[2| 27|71 HE dEY = A&L
ct.

O

iZd &' M StageE &5t AFSELICH

« HUIXILCHE HIRIZEALE S EEL 2 HTtstH Hof 2/ ¢10] 2 #im 20| Zo{&LICH
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7 g ol
= O H. HA [

o HAIREZE AlASstE St 2H& FSRTE 2= HAl SEI7 inactive?l A7 Ydle = A&
LICE.

2 S Mol LizE CHE Mo &7t EM2. EXM7H ASEIH AIAKE @8t M EEE

= AE|OX| MM Boll ZHEAoZ waE 4 Qon, YHHoZ 550 FAIZH X

I o ox &

tol=7t X[ =IX| ef&LCH.

ol

HZ 2. AE|O|X|ofl HAISH7]| 2I5H USBE S35l @14 El 2| 0to|3 & AH&36HX| OtM2
« createSystemCaptureSourcesE At&35t0{ 32 S R5t= AH|OIX|E2 HAISE W2 RIHE]

x| gh&Lich

S78 W ALS A XI% OlDIX| U2 24 U ASA KIE QLI U AAS AHB3H0] AL 2%

« ImagePreviewView7} & |0 M|7HE|H(04: removeView( )7t &0l ZEE)
ImagePreviewView7} HA| SHA|ELIC CHE &9 Foll &7HE|H ImagePreviewView0d| A Z 2|
2US EAISHK| et &LICH.

SHZd e getPreviews AI25l0{ CHE O|2| E7|18 @ ™ErLIcH

« Android 127} A%|E! Samsung Galaxy S22/+& A 3F {1 AH|O|X|of &7HE ] 1401 277t L4
st 2 ClHtO|AT7F AE|O|X|of & 7t6HK| 23517 F7bshR|EH @O 7 RHAME| K| of2 £ Q]
L|CF.

==

m> o

_I_ _|_
]J>|'

5122 erEd: Android 1322 AU a8|0|ESHAMIL.

« Android 13 7|gt Nokia X202 2 AE|O|X|ofl & 7I6tH FtHI2t 7} Y2 K| ot 1 od| |7} B Ais &~ Ql&
LIC}.
s g Qs

« MediaTek Helio &1A!0| H2tEl C|HO|AE &3 2 71Ae| HIC|2E MO Z HHZSHK| & = US
L|C}.
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- YR C|Hfo|AO|AM= CIHIO|A OS7t SDKE S3alf MEi8t 41t CHE Oto|2 &
O|& Amazon IVS Broadcast SDK7} VOICE_COMMUNICATION 2C|2 ZA=2 ™
7| E0o|H, 2C|@ BZ7} C|Ho|A MZEYMAOICH CHE 7| 2 LI CF

C|R 37|E 176x176 0|t 2 £ AE £ Qi&gLICH 3 7|7} & o H
S & HIC| 3 7|E 176x176 O|Bto 2 F A5 K| OFAM| 2.

IVS Android Broadcast SDK2| @ F X 2| | AAlzt AEZ|R

J/ Z7, IVS Real-Time Streaming Android Broadcast SDK7} OHZE|#|0|M0f 2 F
Olcet LR 7t LME B ofZ (7 0|0 =3sHok 5t= 2ol CHE 7HR E CHE

Q7 &|o= BroadcastException®| “x|Bxy 2 Ee= 7| &Lt

itMo 2 X|HXQl 7= AH|O|X| M AN 70| JU&LICHHEES HHEE = 7Lt HZHO0|
20X FTE = i3). ofE A 0|2 AH|O|X|E CHA| BHE D 7tS35tH M EEE AF& 3Lt ClHE
O|A @1ZA0| =7 &|™ CtA| & 7tatoF g LCt.

P

[o]]]
rr

XHHO|X| g2 @F = LMo Z AA|/TS AEf #210| Ao HAFS HUE MAIE
SDKO| M & 2| L|Ct

ol 442 =HQIE £ UaLict
try {

stage.join(...)
} catch (e: BroadcastException) {
If (e.isFatal) {
// the error is fatal
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SDKE 27 I E =13000|1 fatal = true@! 0| 2|2 onConnectionStateChangedE =& & LICH

ZX|: ClHto|A Aol S7E WNHK| 7|CH2l = CHA| & 718 EA|

o

ol0l #7tet 2 HERXHI 27

ClHtO|A | IE Q{3 20| Z01X|H SDKet AH[O|X| M 20| Zo{& = JU&LICH Ol oHEE|
7lolMoM XS stE AH|OIX| RICIEHE Sl HISV|IMez 2 gLt

SDKE 27 I E =13000|1 fatal = true@! 0| 2|2 onConnectionStateChangedE =& & LICH

Zx|: ClHtO|A dZo| SF7E W7 K| Z|CHE! F CHA| &7t EMIL.
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» MultihostSessionOfferCreationFailPublish(1020)

* MultihostSessionOfferCreationFailSubscribe(1021)
» MultihostSessionNolceCandidates(1022)

» MultihostSessionStageAtCapacity(1024)

+ SignallingSessionCannotRead(1201)

+ SignallingSessionCannotSend(1202)
 SignallingSessionBadResponse(1203)

Ol= oHZ 2|70l Mol MB35t AEIOIX| HIHEHE S8l HIS7|MeZ EnEL|CH
SDKE MgtE H+0tE Hdg RHAIZELICH MAIZ Al AIA/FS AEIE=
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBEQIL|CH RHA|Z= 7} M5t AEN7}

PUBLISHED/SUBSCRIBEDZ HHZEELICT.
SDKE #8 27 I 9} fatal = falseE onErrorE 3= &LCl.

X x|: SDK7} RIS 2 MAIEStE 2 Tx|7F EQ5HK| et&L|Ct MEiZdo 2 ol Z 2|7 0| A0 A T2k
S ME I F7 A E ZHAE = U&Lich

71|A| e 50| dEE &= Ag +~ =0, Ol CHR E HERXHZ 27 E Qg WLCH *HERZ
7z Qs mlof dZ0| Ho{Ee| 2F F == 1400LCH

Ol= oiZ 2|7 0|Mol M MSst= AE|0|X| MIHEHE Sall HIS7 Moz EnELICH

SDKE HAI/7SE U2 RHAIZELICEH MAIE Al AIA/FS AEIE=
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBEQILICH RHA|Z= 7} M35t AEN7}
PUBLISHED/SUBSCRIBEDZ BAZGElL|C}.

w
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rr

Q8 I L =14000|1 fatal = false@! onErrorE & =&FL|C}.

Zx|: SDK7} RIS 2 MA|ESHEEZE = X|7 HZ 2|7 0| AMoi| A Z2k
S ME I FIRHAZE ZHAE = U&LICH HA| edZ40| Bo{XK|= B AH|O|X|of CHEF AT
Almgt 7tsd0| =&LILCE.
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IVS Broadcast SDK; iOS 7}0|= | AlA|ZH AEE|Y

IVS Real-Time Streaming iOS Broadcast SDKE At&3tH & 7HA71HOSOHIM HICIRE ME 5D 4

éEI- _/F AA=| I’|E|-

rlo

AmazonIVSBroadcast 2 &
1 Z&L|Ct.

= EAM0IM 5= QE{HO|AE FHFLICH XIREE 22 o

« AHE|O[X| &7t

« AH|O|X|Q| CHE & 7FRFOI A OlC o HIA|

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

- AHO|X[of| HAIE HIC| & 2C|2 #el 2 2LEZ

- 2} mlo{ 230 CHEt WebRTC 87| 7tx{2 7

« IVS X|?d A|ZHO| 2 AEB|Y iOS Broadcast SDK2| 2 E ¢

b

|& HHE 2] i0S EZEFHAE SDK: 1.42.0(2 2|4 HE)

X & AM: Amazon IVS iOS Broadcast SDKO|M A& = = 71 528 HIME=o0i CHE REAIEH LY
8 2 https://aws.github.io/amazon-ivs-broadcast-docs/1.42.0/ios/2| & & BME EQIGHAMIL.

ME 3 C: GitHub 2| https://github.com/aws-samples/amazon-ivs-real-time-streaming-ios-samples 0|

MiOos ME CZ|ZX|EE|E XM L.

ZEHE Q31 ALE: i0S 14 04t

IVS iOS Broadcast SDK A|ZH5H7| | AlA|ZH AEE[Y

O] E Mol ME IVS Real-Time Streaming iOS Broadcast SDKE A|Xt&HE O 2H2E EHAHIE OHLHEL
Ct.
ztolEg{2| A

Broadcast SDKE &&fst= J0| E&LICH (E= ZoUKIE

Swift Package ManagerZ A& 3101
= AU&Lct)

IZMEN 502 FIIE
1% Broadcast SDK & & (Swift Package Manager)

1. https://broadcast.live-video.net/1.42.0/Package.swiftol| A Package.swift I S C}2 2= 8HL|C}.
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/release-notes.html#may07-26-broadcast-mobile-rt
https://aws.github.io/amazon-ivs-broadcast-docs/1.42.0/ios/
https://github.com/aws-samples/amazon-ivs-real-time-streaming-ios-samples
https://broadcast.live-video.net/1.42.0/Package.swift

Amazon IVS AAZt

2. ZEHME0{ A AmazonlVSBroadcastZt= M CIHE{Z|E 4d5t0o HT A|o{of| F=7HeFL|ct.
C2 2 =8 Package.swift It 2 M C|ZE{2(0of BYX|&LICH

XcodeO|M I+ > |7 |X| &K FI7HE 0|S3t0{ 2Z F7t...& MEHELICH

M A48t AmazonlVSBroadcast C|EE{Z2| 2 0|5 8lo{ MEHSI T THZ|X| FIIE MEHEFL|CH

. AmazonlVSBroadcast& I 7|X| M| ZF MEHO|E2t= ZFEZET} EAIZ|HE Ci&of
2|7 0| CHAH 2 A% 310 AmazonlVSBroadcastStagesE 7| X| MIEL 2 M

. 7R FIHE AMEHEFLICE

-

AERY A HEAM

o o & W
I
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o
C >
rlJf
el P
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x

(@)

Pl

I

\l

: E 2|2 Broadcast SDKO{|= iOS X{X|21 AE 2|2 Broadcast SDK2| ZE 40|
gtz|od Q&LICH & SDKE sYst z2ME| E86s A2 27ts&LICH

-

https://broadcast.live-video.net/1.42.0/AmazonlVSBroadcast-Stages.xcframework.zip Ol A | &1 H
Mg oo

2. ot7tolH EEIxO| &t FZ ELICH AmazonIVSBroadcast.xcframework®|= CIHIO|A2L Al
i O|E| 250 gt SDK7F 22 & k|0 /& LCH.

3. o{E2[7 0|4 CHarol| CHaH LEH Bio ZB|ef=, 2tolEtE| ¥ Z&E 2E=x dMo = T o
AmazonIVSBroadcast.xcframeworkE® Z&&rL|C}t
() General  Signing & Capabilities ~ Resource Tags  Info  Build Settings  Build Phases  Build Rules

AR ECH v Frameworks, Libraries, and Embedded Content
B BasicBroadcast
Name Embed

TARGETS
AmazonlVSBroadcast-iOS.xcframework Embed & Sign $

@ BasicBroadcast © ScreenCapture.appex Embed Without Signing ¢
@ ScreenCapture

+

Aol M AFE XSl et L oFo|30of| BMAE = U= HEHE &Sl ok & LICE (0= Amazon IVSO]|
oF 28te| x| otomd 72kt oto|3 0l HMASHOF 5t 2 E o Z 2|7 oMol = &Lct)

LS —

ALEX7E Fo4E HEro| o|0] U=X| FelstT gl Al HEtE Q& LICH

switch AVCaptureDevice.authorizationStatus(for: .video) {
case .authorized: // permission already granted.
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Amazon IVS AMAIZH AER|D AR AT

case .notDetermined:
AVCaptureDevice.requestAccess(for: .video) { granted in
// permission granted based on granted bool.
}
case .denied, .restricted: // permission denied.
@unknown default: // permissions unknown.

}

stmI2tet obol3 0l ZHZF HA|A
2 H3Hfok LIt

l24= B2 .video 2! .audio O|C|0] &8 250

[e]]]

|2F
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™

Ho
roe
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EE 8t NSCameraUsageDescription 2! NSMicrophoneUsageDescriptionOl CHEH &5 2
Info.plistol F7t5HoF BLICH FIt6tX| b2 B HE LEA| }o| SEHELICH

OfEE|70lM R F EtO|H AHE SX|

O| EtAHI= MEd AFEO|X|BF HEEILIC}H Broadcast SDKE AFE
7 Py
=

= S ClHo|AZF HM 2E= ™
Bl AE YR eEM HEEINAET BHE|lE JE TaL

)
[

—_

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

}

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

IVS iOS Broadcast SDKE AI&8t HA| L 5 | AA|ZH AEZ[Y

O] EMoiME IVS Real-Time Streaming iOS Broadcast SDKE A& 3104 AE|O|X|oll AAIGID 75
5= CEHAHIE rLiErLICE.

IVSStage 2EiAE 3 AE ofZ2(7 0|43} SDK AtO|2] =2 A5 &g
O|X| Rt#M|E LtEFLHOH AE|O[X[of| & 7tet1 Livt= ol AFSELIC
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Amazon IVS AA| 2 ALE MEM

Moi ZEBClMM REstn BIEE|X| ot EE EXIYE(token2 2 EAIE)O| EgLICt AH|O|X| &
7 Y LE7E7 = ZHERERLICE.

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

stage.leave()

IVSStage EEiAE IVSStageRenderer %! IVSErrorDelegate?t MEE £ U= {Ix[0|7|= &
L|C}.

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

w2

IVSStageStrategy ZEEZ2 SAE Ol E2[70|M0| ¥st= AH|O|X| 2EHE SDKO| TE 5t
= YHS MS LI shouldSubscribeToParticipant, shouldPublishParticipant &
streamsToPublishForParticipant &=& Falof &LICt 2E &8 oteioll M dF et

IR A=

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

74 27174 AE|O|K|ol & 7}5tEd SDKE £AE O Z2[7H0|Moi| s & 7hRtol

F{2|grLich M2 .none, .audioOnly %! .audioVideo®lL|C}. O] & 0| ZtE HHEtE mf A
OHZ |7 0|2 HIA| AEH, 34XH 75 AEH == AH|O|X| 4 ArEHol CHEH ZHHE 27t eiaL
.audioVideo7t HtetE|= AR SDKE #5 o 44 FHIERI7F HAIE m7EK] Z|Ch2|z, Z 2 A
Muto]| 24X HCiz{E S8 SAE ojZ2[AH 044 Ud|o|EELCt.

).

> 2 m e

ChE2 ME ALt

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioVideo
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A EE HIKIIE MR BY|E Hole EAE ol E2|AH 0|0 HIC|2 A E o E2|FH 0|2 I8t
ol Z|so| A 3 LCt.

2 F¥E 7hsELIC IVSParticipantInfoll attributes 48 AF&3H04 MM XS5t
= 542 7|de 2 FIIKE MEMo 2 2 E§LCH

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

}

Ol S5 EXAI7H BF 7Lt £X| 24T 2E HAEE BLIEZE £ AL AH0|X|E BHE £ 2
aLich. 242 ofgaole 71 H|xu¢ 22 ARstod BRRL MEE B 45 URIE HA

EojAlz E0lX| =5 & = JU&LICH

O

IR 7S 7Y

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration

Y7 HIIKHE 75 59 BALEIIK TS A7) SDKOIAE ST &7Ixiel ALK K| 75 T4
S H Al |.

of CHet 3 AE OhEEIA 01442 HEIFLICH O] PAIS M= AFEHOIH, BAE OhEEIAOMolM 7
S S50 S5 S MofE + Uit THY + 2l Y=ol ohet LISE SDK BE M)

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()
try! config.jitterBuffer.setMinDelay(.medium())

return config

258 2 E &TIRO| R|E{-H{1IH £|A X|940| O] 7£31E S MEDIUM A Mo 2 O O|EFILICE.
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shouldSubscribeToParticipant®t OFEH7IX|Z2 12 F3
__I.LA

ParticipantInfoE& AtE35t0od §7 &ItRtof CHE 5 74 —'17‘—19§ UCo|EE £ &L
C}.

7|12 SE 2 AM8ste Kol E&5LCH HEs 2 e EH S&0| U= AR EH AFSXE XY™ FEE2 XY
gl

HA

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

-> Bool
AE|O|X[0l| 42 K| SDKE EAE O E2|AH 0|ME 2|5t 5 & 7HRI7F H AlSHOF 3t=X| iR E
EQIEtLICE Ol MEE EEE 7|2 HAIE #HEto| U 2 & 7IRolAH S S & ELICH
Cl22 ME FEEULICH

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

Ol= ALEXI7F E4 HAISHZ|E Bote & HICIQ AT ofE 2|70l b0 CHer FdLICH 202 H
g A

HCIRE SAMHEE S | S7|HLE E21E717F 7hSSHES & & Q&LICH (HIAl
HAM FALE MEE = U ST EHW SBILICEH SAH/EALH sliM= 7HAIEE i3 HE S =
Z30[ HEEF 2|BF AL AbE|of MEEFLICH)

HAE AEF] M=

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

HAIE [ Ol AL&st0d HAlsoF st= 2L  HIC|2 AERE AEELICE ool CHsiiME O/c|od
A EE HA[OA REMIS| AT LICH

MEF2 5%0[0{oF FLICt 2| & SoM ghetel= 2k ANER

Ct. o & 01 ZAE ofE 2|7 0|M0| 2[5 MAEXIIHES ¥
ofopie 72, shouldPublishParticipantOliA Bi4E BhHEl Q
hasUserTappedPublishButton). =& AL Xt2| &35 E-&of et BTt tHE e

HAIY 75 160



Amazon IVS MAZE AEE|Y AL AEM

stage.refreshStrategy()E &304 SDKO| X[l Ztoll CHEF M2FE 22|15t HEE
ot MBS 8§ S E E-LICEH SDKO|M shouldPublishParticipant (0| ¥4EE X
E5tH HA| Z2MATE Alx*E'L—IEF SDK #HZ|et 2E &7t O|Tint SUsH gt 2 gtetsle 39
refreshStrategy & Al AH|O[X|7t =™ E|X| f&LICEH

shouldSubscribeToParticipant@| gtet 2t0| .audioVideoOAf .audioOnlyE HAE F<
O|Fof HIC|2 AEZ|O| EXHFUCIH ghetEl gfo| HAE 2 E F7HXtof CHE HIC|2 AERO| MHE
L|Ct.

Uetxo =2 AHO|X|= ™S ALS3Sto{ 0| MEFut 4R M= 7k
= E o E2|7|0|M0i M o|E SHtEH &El5t= O

&LICt O|2 I8l stage.refreshStrategy() E&2 T™E0| HAEL|X| = Bt OfF A8 Qi
2Fo| M =ejo|2to Mztste ElL|Ct.

IVSStageRenderer T2EZ2 SAE OfEZZ|7 0|Moi| AH|O|X| AEHE MEst= &2 M3
q_ 5 AE OZ2|7)|o|Mo| Ul MO|0|EL cHAZ Aol MZst= o|HIE o5 XMxdoz o2
0o{& = U&LICt HHH= ClS20t 22 g+ M3 ELch

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

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange publishState:
IVSParticipantPublishState)

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, didChange
subscribeState: IVSParticipantSubscribeState)

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

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

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

func stage(_ stage: IVSStage, didChange connectionState: IVSStageConnectionState,
withError error: Error?)
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func stage(_ stage: IVSStage, participant: IVSParticipantInfo, stream:
IVSRemoteStageStream, didChangeStreamAdaption adaption: Bool)

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, stream:
IVSRemoteStageStream, didChange layers: [IVSRemoteStageStreamlLayer])

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, stream:
IVSRemoteStageStream, didSelect layer: IVSRemoteStageStreamlLayer?, reason:
IVSRemoteStageStream.LayerSelectedReason)

HHZ{0|M MBSt HE7F 2ol Bhet Zhol W& 0/E K2 o4 E|X[= A&LICH o S04,

shouldSubscribeToParticipant®| Bt Zt2 participant:didChangePublishState7t &
EZ M HELX| S W2 o ELCH SAE o EE2[A 00| §H HIHXIE 755ted= B i
T EHIEREe| HIA| AEHt FEREAH BEte 75 RS BHEtSHok ELICH SDKe #Hote TEF o Ef7L
AN E

ol

EO|X| 4EHE 7|¢t2 HE st AlZhol| MHE|T S 5t g &Lct
HA| Z7FREE participantDidJoinE E2|Hst D, & 7FR 7L AAIE SESEHLE AE|O|X] AMl4dof
M L+ miotCh participantDidLeaveZt E2|HELICE.

OiC|o{ 2E & HA|

LHE oto|=2 & FtHIZtet 22 2Z C|HO|A &= IVSDeviceDiscoveryE S35l ZAAMELICH OS2
M FtHI2ket 7| oto|2 & MEfEE O} SDKOI| HlAIE IVSLocalStageStreams 2 BHEHst= ol A|
L.

=

let devices = IVSDeviceDiscovery().listLocalDevices()

// Find the camera virtual device, choose the front source, and create a stream

let camera = devices.compactMap({ $0 as? IVSCamera }).first!

let frontSource = camera.listAvailableInputSources().first(where: { $0.position
== .front })!

camera.setPreferredInputSource(frontSource)

let cameraStream = IVSLocalStageStream(device: camera)

// Find the microphone virtual device and create a stream
let microphone = devices.compactMap({ $0 as? IVSMicrophone }).first!
let microphoneStream = IVSLocalStageStream(device: microphone)

// Configure the audio manager to use the videoChat preset, which is optimized for bi-
directional communication, including echo cancellation.
IVSStageAudioManager.sharedInstance().setPreset(.videoChat)
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// This is a function on IVSStageStrategy
func stage(_ stage: IVSStage, streamsToPublishForParticipant participant:
IVSParticipantInfo) -> [IVSLocalStageStream] {
return [cameraStream, microphoneStream]

&7hRH EA| S I

T=0| 2 E|™M B9 didAddStreams B+ & S35l IVSStageStream 24| HiPE S EHA EL
Ct. O & 7txto] CiEt 2|2 =& SHE 0|2l E7{Lt s=415t2{H AEZ|o| M Z7|2IVSDevice ZA
of HMAE &= U&sLct.

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 AAME EEst AL & 7ER 50| F AR MHE AERT &7 didRemoveStreams &
7t SEELICH ZAE OfEC|7|0[42 0| ME 2 AI86tod 27| HE FEoM F7HAEe| HIC[2
AEBE M7HsH ok gLCt.

t5tod AEZI0| MHE &= U BEE AlUE[20M EEELICH

mjo
m
=
ok

didRemoveStreams= C}

o YA FHIRIL AAE SEFLICH

- 2ZZ CIHIO|AT} 25 & FASHL 52 .audioVideoOlM .audioOnlyZ B4Z8ELICH
- YA FHIIRIL AHO|XIE LEZFLICH

- 2Z EIIR7t AH|O|X|E LEZFLICH

2 E ALIZ[20{M didRemoveStreams7t SEEL|EE ¥4 = 24 LE7F7| 2Hd ol Ulofl A &4
AHE M7HSlE A8 A X|™H HIZLA 2 20| 25K oh&LCt.

o>

OlClo] AEZ SA7{ L S4A7] A

015 £ ANof5t= setMuted & 47t Q& LICH 0]

IVSLocalStageStream ZHifoll= AE '9-| S
nt T2F g0l A gHEtE[7| HOlLt ol AERM =

.I

—
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5 Q: refreshStrategy £& 0|% streamsToPublishForParticipantOil 2|5 AH
IVSLocalStageStream Z4X| QUAEAT} HH2tE|H A AEE] K| 0| S A 74 ofElj7F AH|O|X[of &
EELICH M IVSLocalStageStream QIARHAE OHE M= G4kl S47{ HEf7 RXIEZE F
O|5HoF &fLCt.

A H7tA DICfo] S dEi ZLIEE

A 7LRETE HIC|IQ s QC|Q AE2|0| S A7 AFEIE B{Z3% M HHZIEl AE 2| Hiodn} a7 e
d1dChangeMutedStreams g 4+7F ZEELICH TVSStageStream®| isMuted £ AF&310{ UI
= x4%45| 0| 0|E 3t LC),

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

AE[O|X] 74

AHO|X[Q HIC|2 T+ gt AM&XF X|™H5t2{T IVSLocalStageStreamVideoConfiguration2
At &t

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 &H| 7tX 27|

HA AER E= 715 AEZ| CHE %[4] WebRTC SHIE 7tX{22{H IVSStageStreamoi
M requestRTCStatsE AFEELICH +Zl0| 62 &M IVSStageStreamoi A MHE 4= &
IVSStageStreamDelegateE S5l SHE H&LICH WebRTC SHE XIEHMoE +=Flete{H
TimeroiAM O| &+E EE&fLICH

func stream(_ stream: IVSStageStream, didGenerateRTCStats stats: [String : [String :

Stringl]) {
for stat in stats {
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for member in stat.value {
print("stat \(stat.key) has member \(member.key) with value \(member.value)")

IR &8 7127

CreateParticipantToken Y RHoIM §dE X[H5t= B IVSParticipantInfo &40iA

Edg = = /&Lt

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

HHCI= HIAIX]

IVSImageDevice 2| embedMessage HAMEE AFE5E H Al Soi HEHHO|E HO|2EEE HICIR =
ool 2 AU = U&LICt 0|& Sl Azt ofEEIAo|ME e =B S718F HIAIZo| 7ts
gt HIAIX| LHE 2 MAIZE HAIS SDKE AHSE Pt MB =M, X|o1 AlZto] B2 HAHME
K| HE|X| f&LICE.

LUHIC|= HIAIX[= HIC|2 Z2| LHoll 21X UM Elo{ UDPE Sall S (7| HEof, S Kpof| | gt
EAl Z2stotn 28 e = gigL(ch UDPE T2 ME 2 EESHA| 7| IHEYLICH & 3 ! &
Ao M5HHE HAIXI7F 242 = Ao, E5| HEST MEi7t EX| 2t M O 7t580] =&LICH
O|& 2+38l5t7| 2|5 embedMessage HIME=0l= 021 Q1% Z 2|2l AM HIAIX|E SA|5to TS A=
8 =0|= repeatCount TtEtO|E{7} Z& E|0{ U&LICH O] 7|52 HIC|2 AEZMB AISE =
A& LICt.

embedMessage A&

H Al 22}0|21E & IVSImageDevice2| embedMessage HIMEE AI&3104 HA|X| HO|ZEE H|C|L
A E 2o HEE £ A&LICH HO|2E 37|= OKBELCH 31 1KBECH Zfofof gHLch =& &=
AUHICIE HIAIX] = =Y 10KBE ZIH&A= o ELct.

rr

let imageDevice: IVSImageDevice = imageStream.device as! IVSImageDevice
let messageData = Data("hello world".utf8)
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do {

try imageDevice.embedMessage(messageData, withRepeatCount: 0)
} catch {
print("Failed to embed message: \(error)")

HA|X| HO|2E HtE

ol ol M HIAIXIE SHlstod MZ[EE e LIt o] Zf2 0~300]

repeatCountZ(E) S g
= 1£ HAIX| =2 AM7{st= 2%0| Q{o{oF gfL|ch.

04
0{0F &fL|C}t. =4l ECI0|2E0

try imageDevice.embedMessage(messageData, withRepeatCount: 5)

// repeatCount: 0-30, receiving clients should handle duplicates
UHIC|= HIAIX] ¢47|

=M AEZM HHIC|IE HIAIXKIE 4= Y2 o2l ‘Get Supplemental Enhancement
Information(SEI)'E & X 5tA|L.

Supplemental Enhancement Information(SEl) 7} X2 7|

Supplemental Enhancement Information(SEI) NAL §%/2 H|C|22 &7 =2 3 e

O|EHE XM¥E e ol AF8ELICH 75 Z2I0|HE = AAIXLS| IVSImageDevicedl M L2 =
IVSImageDeviceFrame ZH#]|2| embeddedMessages &S ZAS0{ H.264 HIC|2E #|

AlstE AAIXLS| SEI HO|ZEE 212 &= U&LICH O|FA| st24™ ChZ ol A2t Zrol HIAIRL2
IVSImageDevice &5 2 £/58 L} setOnFrameCallbacko M3 E 2SS 6 2 =hjde &
gLt

// in an IVSStageRenderer’s stage:participant:didAddStreams: function, after acquiring
the new IVSImageStream

let imageDevice: IVSImageDevice? = imageStream.device as? IVSImageDevice
imageDevice?.setOnFrameCallback { frame in
for message in frame.embeddedMessages {
if let seiMessage = message as? IVSUserDataUnregisteredSEIMessage {
let seiMessageData = seiMessage.data
let seiMessageUUID = seiMessage.UUID

// interpret the message's data based on the UUID
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}

SR E0i| A M4 ALt

B AHE|O|X|Of A& QIE 4 UX|EE 2210] 0

ol ¥aptec2 § 2
& gigsLich TVSStrategy T HE YEIO|E5tod HAIE BEHSID

MErE
O/x|et QEIRE A& MEE

M
Xo)
n
to
M
m|n

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

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

IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioOnly

[u-}

O™ OFS stage.refreshStrateqgy ()& & &LICtH

SAYEE AEE ASEE 2E

SAI WSS AISH AESE AT VS AAIZ AL B-OR AHAKIL o EEO| HICIR
ASE HE5T TEXI AT ASE BHOR EE 4802 7AE + ALIC 0| BAE A0
% 2|545t 2 Mol AHAIS| MBElo] eLict

HAIZIZL SAl BEE2 AE8to] HESE QTS & d3tstoit QARASZ A
IVSLocalStageStreamOl CH2 #+ M4 FIIgLICH.
// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

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

// Other Stage implementation code

HICIS FEOIM WL HYSOl 12 A2IY HEistol 712 HE, BT W TAY ST MU T
ol thz MHE 4o AFO| AL E D MSELICH

et EHeo el SAI S FE UM 7iE ASE 8 = A&
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// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

let layers = [
IVSStagePresets.simulcastLocallLayer().default720(),
IVSStagePresets.simulcastLocallLayer().default180()
try config.simulcast.setlLayers(layers)

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

// Other Stage implementation code

i £0H 370 SO AHH AL R KIH HE TS AN & YBLICH Yl BIAUS MBsAL 32
B stx| opo B 2lof MHE 71 Zt0| ASELICH ABL o
.

setSize: CGSize;
+ setMaxBitrate: integer;

 setMinBitrate: integer;

setTargetFramerate: float;

MY DEFE Al 7HE £42 E2lst AL 2IH5| Mz22 7148 dde + &L

[o]]]

// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

let customHilLayer = IVSStagePresets.simulcastlLocallayer().default720()
try customHilLayer.setTargetFramerate(15)

let layers = [

customHilLayer,
IVSStagePresets.simulcastLocallLayer().default180()

try config.simulcast.setlLayers(layers)
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[ o =Oo

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

// Other Stage implementation code

=
[

Ig Buststs ol TRsx| eaLich HAIKIH AIBEIOIE ASE 2L
Ze 7250z Muls AIE ol S22 ZHEol 2SA] ClutolA U HESIT Z 7o ufet A

EE= AAMRZE EUE BAIH AESS M=stedH orefol MBE H 7Hx| 40| U&LICh

subscribeConfigurationForParticipant M2fE Al&35to] LEXIE =4lIg Z7| HSESS M=
st & olal|Ct.

=2 T AAHE

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()

config.simulcast.initiallayerPreference = .lowestQuality

return config

}
JlEMor TERE #4 JHE ¥e Bl AEoR x| ME T ol ot TR 52 BAo|
AB SR HE5| 22ZLICH O/FH 8% 215 ALK CHASE AHI7h 2IMSHEID HIC|Q0f 7ha &gt
B AIZHO| MIZEI22 WIESATH 23t A8 R 7| HICIQ HXI7H BoIELIC

CH2 M2 InitiallLayerPreference0lM AF2E £ Ql&LICH.

« lowestQuality-AHHE 7}& 0| 2 HIC|2 HSS M MIELIC o|ZHA stH CHYE &
Hlet O|C|o| =& AlZhO| =|MstELICH FE2 HIEI_._EI 37|, HEQYIOIE & = B0|ES| =&
o2 Ho|ELICt o & §04 720p HIC|2= 1080p HIC|R2ECt EE 0| F&LICE.

* highestQuality-MH= %/1 EEO| HIC|IR HASEE X MSELICH o|FH st ER0| %|x5t

2|
E|X|2H OIC|ofofl Zale Alzhol soid & UaLIch e Hiceel 27|, HIEolE U =Yz

OlEQ| Z§toZ HMO|ElL|Ct o & S04 1080p HIC|2 & 720p HIC|2 £t £ X 0| =&LICH

HF
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2 =7 HSE 7|18 M™(initialLayerPreference £&)2 ME5t2{™ 0|2 UOO|E7I &M

TS0 M8E(x| gfomz TS| WL

LS ——

85H AEZ|0| AR E & HS2 MY
o2 A JIA} HE HSS MENSH A ola) |0} SDK
E

=
E2/7olMo| MEFE Mz TXl= d*A L2 5

N
AL
H
rir
for
|>
|m
:%

M HMEE CFS & §HLY & 9= IVSRemoteStageStreamLayer Z4X|E gHEHEFLICEH

« IVSRemoteStageStream.layersOiM gHEtst= At 22 AE A LC

A
« null, AIEE MEsiME ¢ Bl M =Ho| 1= EE LIEPHLICH

& S0{Ch3 ™E2 & AISA7H A8 7H5E HICIR2| 2| EE ASS L=t S &L

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, preferredlLayerFor
stream: IVSRemoteStageStream) -> IVSRemoteStageStreamLayer? {
return stream.lowestQualitylLayer

AHE MEZ AMdYstT M ME2 2 Sotvtedd MEoM null E£= Ho|Z|X| ot Z & gretefLict
Ol M= appState §F0| ZAE OHEE|F 0| &EHE LIEILHE RtE| EAIRFILICH

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, preferredlLayerFor
stream: IVSRemoteStageStream) -> IVSRemoteStageStreamLayer? {
If appState.isAutoMode {
return nil
} else {
return appState.layerChoice

£ M 3: RemoteStageStream 7|5 & 1

IVSRemoteStageStreamdl= A& MEHof| CHEt A™E LHE[T %[5 AAEXtol|H siE MEIS E Al
= O AL E £ U= ol A7t U}&Lch.
« A& O|HE-1VSStageRenderer & =1} &7l IVSRemoteStageStreamDelegatedi= AS &

AZEB0IH =8 HEE MY ste o|HETL Q&L
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A4 04
=o

M

 func stream(_ stream: IVSRemoteStageStream, didChangeAdaption adaption:

Bool)

 func stream(_ stream: IVSRemoteStageStream, didChange layers:
[IVSRemoteStageStreamLayer])

* func stream(_ stream: IVSRemoteStageStream, didSelect layer:
IVSRemoteStageStreamlLayer?, reason:
IVSRemoteStageStream.LayerSelectedReason)

« A& HIME-IVSRemoteStageStreamdl= AER L EA|E[= A& CHEt HEE 7t 2= O
A8E £ Qe H 7K 8 HMETL &LICH 0|28t HMEE preferredLayerForStream

Mo MBS E B4 AER D func stage(_ stage: IVSStage, participant:

IVSParticipantInfo, didAdd streams: [IVSStageStream]) 5SS Sdl =EE &4

AEZOM AL E = J&LICH

* stream.layers

* stream.selectedLayer

* stream.lowestQualitylLayer
* stream.highestQualitylayer

* stream.layers(with: IVSRemoteStageStreamLayerConstraints)

AEAIEH LIS SDK & & AMEA{O] IVSRemoteStageStream EcAE T SHMI2.
LayerSelectedZtE O|R 2 UNAVAILABLEO| HHEHE|H @M El HS S MEIS £ Qi8S

L
Ct CHAl %|4do] 44E40] O|R0{X|H A E2|Y SHHdE RKXIsHT| flsl Moz o H2 FEol A

2 MEdFHLICH
IVS {2 AE|O|X| EREEI|AE
AHO|X|E EREI|AESIE{H W O IVSBroadcastSession2 PHE CHS (oM A

Bt 2 SDKE EREEIHAESHY| @[3t LAl X[EE [MELICH IVSStageStream?|
device 482 @ ZE =Ztol ZAIE! CHE IVSImageDevice L& IVSAudioDevice &ILIC}.

IVSBroadcastSession.mixer0i @4Z36l04 A& AH|O|X|E AF2 A} K| 7l 58t dlojotRe 2 E

ZENAEE = U&LICH

Zioof el AEO|XIE M3t IVS X|od AZHO| B2 MIE EEEINAESO B2 HS 0|7

U&LICH IVS X|9d AlZto| B2 AEZ|Y A MHMO| Amazon IVS A E 2/04| A 047

=
—_

AN 7=

1

71


https://aws.github.io/amazon-ivs-broadcast-docs/latest/ios/
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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iOSOI A 7t SHATEoF TR ST & MEiSHE WAl

Broadcast SDKE &3l #E2|tl= FtHZIHIME SHAE 9 T ST (FPS, & =& Z2|)E /™3t
Sto4 & it of| 4 X| AHIE Z|AFHELICEH Ol AMUME SAE O E2[70|ME ALE Abad|od| 2t
Z|M3l5te Ol RS20 B8 et oot o) S8 MElst=E WS g™t

IVSCameraZ IVSLocalStageStreame MA35IH 7HHzl

7} IVSLocalStageStreamVideoConfiguration.targetFrameratel| T2 &

9 IVSLocalStageStreamVideoConfiguration.size®| sH& o 2t Z|ASHE L|C}.
IVSLocalStageStream.setConfiguration2 Z&5tH FtHIEZZI  MZ2R Z2t2 2 YO0l EFH
L|C}.

FtH|2t Ol2| B 7|

IVSCameraZ IVSBroadcastSession EE= IVSStageOl| 123X ot 0|2 E7|E M5t &
2 7|=2zte AT 1080p, T £ E 60fps@ILICH

AH|O|X| HEEIFHAE

fjo

HECI|AESH SDKOME & MM 7|1&
A= grLct.

IVSBroadcastSession2 AF&3+04 IVSStageE
SE55te et 2| S 2 FHHE 2/ HSHE
o|§ E0{, EECEIHAEO| T2 £ L7+ 15FPS, sil&f =7t 1080pE M™ /o Q! AH|O|X|Q] =
Bl ST 7t 30FPS, AT 7 720p2! A< SDKOIME 7HHIEE 7+ =8l £ 30FPS, sH4t
T E 1080p2 MEMFLICt IVSBroadcastSessionOM= CHE 2E ZH|[2 FHH2H0l| A AFX| 5
1, IVSStageO| A= 1080p O|OIX|E 720p2 FAFLICE

S AE OjE2|7|0| Mol IVSBroadcastSessionZ} IVSStage ZFE 7HHIEHet &7 AP9-°* A=
Ol2t™ Z 71449| targetFramerate £} size £40| YX|5tE 20| E&LICH UXISHK| to™
HIC|2 & A5t S0 FtHEH I RIMZXe 2 T AMHE|=2 HIC|-MZ ME0| FA| X|E M'ﬁ

St ez dYRis E* ofZE2|7|olMel ALE A7 SFEIX| fe B2, 20 H £2
ZtHEHE X &8st F20| M W2 Mldo| F7HE M 7tH 27 M Moz A EEX| =5 &

£ U&LICH ol S04, 1080p & 30FPSZ EZEIWAESH CFS 720p & 30FPS§ MAEl AH|O|X|
E ZQlotH FtmEtot RHMAHo 2 MFEE[X| eterd HIC|27F SEEIX| b1 AHlEE LI ol= 720p
7} 1080p O|3+0|1 30FPS7t 30FPS 0|3+0|7| HE ILICt
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Hi

ol TP Y £, AT

Of
Ol

CHCH ZHHI2E StES0{E 30FPS2| 720p EE= 60FPS2| 1080p2t 2 UHHE Ol Al Met5| AUK|

Al £ &LICH aU 2 E HAlg HES| AR|IAZA =& Q& LICH Broadcast SDKOMMH = CHS I}

2 FE(RMe @ERE) wWat ZiHiet +48& MEfELICE

1. AT O| L{H|2t =0|= st SHA T O|AO|X|ZH O] MeF =7 LHolAM 2] 7+E =F2 Zhedulct

2. ZHY S == Hote T &5 o4 0|X|gH O] MeF 27 LHolAM 2| 7+ =F2 Zheluct

3. 38 H|= Hote SEH|F Yx|ELICt

4. XI5t EA0| o4z 7HQ! AL Alok7) 7+HE 2 EAlo| AF2ElLICH

CIS 2 5 7HX| of| AL},

« SAE OZ2|70|M0|AM 120FPSQ| 4kE HEECEIHAEE AT 5tD Q& L|CH MEHSH 710 2Hof| A
= 60FPS2| 4k EE= 120FPS2| 1080pEt X|HELICH Z&|Y £ #EIECH AT 3|9 @M

7t 271 2o ME4et HA]0] 60FPS2| 4k7t ELICE.
« 1910x10700[2t= E &8 & =7t L™ ELICH 5’W‘||E|'°1|A‘|E 1920x10802 AIEELICt F2:
A

1921x10801} &2 SHA T E MEHSIH FHHIEHIE AFR 7158 CHS SHA T (04: 2592x1944)2 AF| Y
dz|o{ CPU L HZ22|-CHYE m|HE|7} L AEhL|C}.

Android= O{EH7IR27?

Android| M= iOSFE sHAIE L ZH|QY S 7F S A| ZAE|X| &2 2 2 Android Broadcast SDKE
(el k=1 K= I:ll-x| °-|'§L_||.__|-_

[=Rel——

IVS iOS Broadcast SDK2| ¢24%l EA| 2! s & | AA|zE 2AE2Y
O] M= Amazon IVS Real-Time Streaming iOS Broadcast SDKE AFS & [ &t Mst £~ QleE 24T

EAE Lidetn M i d gde Mergfuch

* Bluetooth 2C|2 B2 & #HEsH of7|x| &2 A7t e & J&LICH MM & MZ2 ClHHo|
AE HESHHIOSIH U™ B2 E NS HEYE o E= HEE ofX| XY = U&LICH E8F
22 El 0421 Bluetooth 5| =4S SAlof MEHE £ Qi&LICt Ol Y E2EFHAE 3 AH|O[X]
Ml Rof| A e algrLCE.

SHZ &: Bluetooth HIEME AE5tEiE R EEEINAE E=
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« iPhone 14, iPhone 14 Plus, iPhone 14 Pro B = iPhone 14 Pro MaxZ& AF235tE & 7tKtE CHE &7}
XtofH 2C| o2 EAE 2doZ £ U&LICH.

o Y IS 2= CIHO|AE AF8stE &7HAE sl=Z S AH8stod CHE & 7IAte| o2 EX|
£ ¥xg = A&sLitt

« HIARIZE AlAstE S 25 FSAIE =4l = HAl HEN7H inactive@! B 7L e = &

HE 2 MMM Lz S Mldof| E7tSH EM2. EXM7E AISEIH HARLE 23t M EE2E
.l

o HIRIZEAA EE 5 UM HEXT 7 HHEEQ B0 HESRT EXMZE QI8 o4 SHME
LIEIHLHE T E 1400 &7 @ F7F gHAg = laLct
i W: CHA| AIAISHALE 258l EMIR

- QCI2 AHF EXMe= AE|IOIX| MM Sof ZHEMo = drdligh £~ Qlom, ftXo =z SEO| FA|ZE K|
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let nskError = error as NSError
if nsError.userInfo[IVSBroadcastErrorIsFatalKey] as? Bool == true {
// the error is fatal
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MultihostSessionOfferCreationFailPublish(1020)

* MultihostSessionOfferCreationFailSubscribe(1021)
» MultihostSessionNolceCandidates(1022)

» MultihostSessionStageAtCapacity(1024)
 SignallingSessionCannotRead(1201)

+ SignallingSessionCannotSend(1202)

+ SignallingSessionBadResponse(1203)

Ol oiZ 2|7 0[Mol M XS st= £H|0|X| I E Sall HIS7 Moz EnELICH
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&0

Mixed Image Device
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EPNES
Android0{| A MixedAudioDeviceSourceConfiguration

iOS0| M IVSMixedAudioDeviceSourceConfiguration
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=& ol|O|x| clutol&

Position 0, 0
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Size 711, 400 Size: 1280,
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let deviceDiscovery = IVSDeviceDiscovery()

let mixedImageConfig = IVSMixedImageDeviceConfiguration()
CGSize(width: 1280, height: 720)

mixedImageConfig.size
try mixedImageConfig.setTargetFramerate(60)

mixedImageConfig.isTransparencyEnabled = true
deviceDiscovery.createMixedImageDevice(with

let mixedImageDevice

720

AElE 37HK| 24
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: mixedImageConfig)
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CGPoint(x: 20, y: mixedImageConfig.size.height -

let cameraConfig = IVSMixedImageDeviceSourceConfiguration()
CGSize(width: 320, height: 180)

// Bottom Left
IVSMixedImageDeviceSource(configuration: cameraConfig, device:

Amazon IVS
cameraConfig.size
cameraConfig.position
cameraConfig.size.height - 20)
=2
deviceDiscovery.listLocalDevices().first(where: { $0 is IVSCamera }) as?

cameraConfig.zIndex
let camera =
IVSCamera
let cameraSource =
mixedImageDevice.add(cameraSource)
let streamConfig = IVSMixedImageDeviceSourceConfiguration()
CGPoint(x: mixedImageConfig.size.width -

camera)
CGSize(width: 640, height: 320)

// Top Right

streamConfig.size
1

streamConfig.position
streamConfig.size.width - 20, y: 20)
IVSMixedImageDeviceSource(configuration: streamConfig, device:

streamConfig.zIndex
let streamDevice = deviceDiscovery.createImageSource(withName: "stream")

CGSize(width: 320, height: 180)
CGPoint(x: mixedImageConfig.size.width - logoConfig.size.width -

let streamSource
streamDevice)
mixedImageDevice.add(streamSource)
// Bottom Right
let logoConfig = IVSMixedImageDeviceSourceConfiguration()
y: mixedImageConfig.size.height - logoConfig.size.height

logoConfig.size
logoConfig.position
let logoDevice = deviceDiscovery.createImageSource(withName: "logo")

3

20,
IVSMixedImageDeviceSource(configuration: logoConfig, device:

- 20)
logoConfig.zIndex

let logoSource
mixedImageDevice.add(logoSource)

logoDevice)
DeviceDiscovery(this /* context */)

val deviceDiscovery =
val mixedImageConfig = MixedImageDeviceConfiguration().apply {

Android
setSize(BroadcastConfiguration.Vec2(1280f, 720f))

setTargetFramerate(60)
setEnableTransparency(true)

FIERT
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}

val mixedImageDevice = deviceDiscovery.createMixedImageDevice(mixedImageConfig)

// Bottom Left
val cameraConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(320f, 180f))
setPosition(BroadcastConfiguration.Vec2(20f, mixedImageConfig.size.y - size.y
20))
setZIndex(2)
}

val camera = deviceDiscovery.listlLocalDevices().firstNotNullOf { it as? CameraSource }

val cameraSource = MixedImageDeviceSource(cameraConfig, camera)
mixedImageDevice.addSource(cameraSource)

// Top Right

val streamConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(640f, 320f))
setPosition(BroadcastConfiguration.Vec2(mixedImageConfig.size.x - size.x - 20,

20f))

setZIndex(1)

}

val streamDevice = deviceDiscovery.createImageInputSource(streamConfig.size)

val streamSource

mixedImageDevice.addSource(streamSource)

MixedImageDeviceSource(streamConfig, streamDevice)

// Bottom Right

val logoConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(320f, 180f))
setPosition(BroadcastConfiguration.Vec2(mixedImageConfig.size.x - size.x - 20,

mixedImageConfig.size.y - size.y - 20))
setZIndex(1)

}

val logoDevice = deviceDiscovery.createImageInputSource(logoConfig.size)

val logoSource = MixedImageDeviceSource(logoConfig, logoDevice)

mixedImageDevice.addSource(logoSource)

AA A7

AAE M7H5HEH MHGEdE Source ZX| 2 MixedDevice.removeE EHMo 2 3 &#

AA A
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i0S

// Continuing the example from above, modifying the existing cameraConfig object.
cameraConfig.size = CGSize(width: 1280, height: 720)
cameraConfig.position = CGPoint.zero
cameraSource.transition(to: cameraConfig, duration: 0.5) { completed in
if completed {
print("Animation completed")
} else {
print("Animation interrupted")

Android

// Continuing the example from above, modifying the existing cameraConfig object.
cameraConfig.setSize(BroadcastConfiguration.Vec2(1280f, 720f))
cameraConfig.setPosition(BroadcastConfiguration.Vec2(0f, 0f))
cameraSource.transitionToConfiguration(cameraConfig, 500) { completed ->
if (completed) {
print("Animation completed")
} else {
print("Animation interrupted")

HZEIHAE O/2HZ

Cle dtsfo 2 HECIHAEO| 4=l O|0|X| C|HFO|AE ..o 22 7L A
0|22 ste{™

== &%9| Lt
£ &%9| £0l
SWULH BT %ol Lt W g0 25
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iOS

+3 0l2!

let cameraSource = IVSMixedImageDeviceSourceConfiguration()
cameraSource.size = CGSize(width: -320, height: 720)

// Add 320 to position x since our width is -320
cameraSource.position = CGPoint(x: 320, y: 0)

+% /.

let cameraSource = IVSMixedImageDeviceSourceConfiguration()
cameraSource.size = CGSize(width: 320, height: -720)

// Add 720 to position y since our height is -720
cameraSource.position = CGPoint(x: @, y: 720)

Android
=3 O/24&:

val cameraConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(-320f, 180f))
// Add 320f to position x since our width is -320f
setPosition(BroadcastConfiguration.Vec2(320f, 0f))

[

+% 0/3E:

val cameraConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(320f, -180f))
// Add 180f to position y since our height is -180f
setPosition(BroadcastConfiguration.Vec2(0f, 180f))

£t1: 0| 0|23 2 ImagePreviewView(Android) & IVSImagePreviewView(iOS)Q| setMirrored
HMEe CHELICH sHE HMEE ClHtolAS| 2Z O|2| E7|of2t J&E FTH HEEIHAEN = G

#g x| et

HERCIAE O3 187



Amazon IVS AAIZFAER|Z AL MEHM

IVS Broadcast SDK: E& W &H | AA|Zt AEE|Y
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https://docs.aws.amazon.com//ivs/latest/RealTimeUserGuide/getting-started-distribute-tokens.html#getting-started-distribute-tokens-self-signed
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateParticipantToken.html
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* user
e _id
e iat

« exp

iIOS

let stage = try IVSStage(token: originalToken, strategy: self)
stage.join()
stage.exchangeToken(newToken)

Android

val stage = Stage(context, originalToken, strategy)
stage.join()
stage.exchangeToken(newToken)

Y

const stage = new Stage(originalToken, strategy);
await stage.join();
await stage.exchangeToken(newToken);

AcfolE 44

StageRenderer/IVSStageRenderer?| &= E EZ2 1W#tstod userId E= attributesE

cio|Est= o|0| AA|E ¥ F7LRo] CHEt YO0|EE Al LICH ot %] HA[SHK| ef2 A & 7HA
t]

oA X|EXMO 2 H A5t AL 71E onPart1c1p oined/participantDidJoin HHH &=
E S5l Yo|o|EE userId X attributes?7t =S E(Q&LICE

iOS

class MyStageRenderer: NSObject, IVSStageRenderer {

AololE =4 189
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func stage(_ stage: IVSStage, participantMetadataDidUpdate participant:

IVSParticipantInfo) {
// participant will be a new IVSParticipantInfo instance with updated

properties.

}

Android

private val stageRenderer = object : StageRenderer {
override fun onParticipantMetadataUpdated(stage: Stage, participantInfo:
ParticipantInfo) {
// participantInfo will be a new ParticipantInfo instance with updated

properties.
}
}
2l
=

stage.on(StageEvents.STAGE_PARTICIPANT_METADATA_CHANGED, (participantInfo:

StageParticipantInfo) => {
// participantInfo properties will be updated with the changed properties

}
);

oiH|0|E 7}A|A

EIIX7F EE2E2 mEhstod userId EE attributesE UO|0|ESHE B 0|28t 43 A& S| E A
o2 &= FX A A| &EHoi 2t EEFEIL|CE

o EIIRI7E AAIGHR| St AR UOIOIEZ RIS 2 MEIELICH 2Bz AASte B 2E
SDK Z=7| HA| OHE S| UdEZ AUHO|EE userId 2! attributesE $£AIgHLICH

« E7}X}7}F o0 HIA| Q! AR EHIY SDK v1.37.0+, €l SDK 2! M & 182 AF25HE & I7EXtC
A2 UOo|ETI SA| EEEIFHAEEILICE O™ ZHIY SDKE| & 7IAE & 7RI AIAE F A S
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CustomImageSource imageSource = deviceDiscovery.createImageInputSource(new

BroadcastConfiguration.Vec2(1280, 720));

O] HIMEE EZ& Android Surface0l M x| 245t o|0O|K| &
(8) dtetgrulct. kel 24 SurfaceSources A7|E ZHG T
) MMsto] 2EIX0| 02| 27|18 EA|

ImagePreviewView=S(&

7|2 Surface Z4AH ey

AQl CustomImageSources
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https://developer.android.com/reference/android/view/Surface
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Surface surface = surfaceSource.getInputSurface();

O| Surface2(=) Camera2, OpenGL ES 2! 7|E} 2to|EB{2|et &2 O|O|X| M&tXte| £33 HIHZ At
Y + UELICH 7+ ZHEE A8 AtlE B HIEY &= M4 2 Surface| ZHHA O XY a2|=
ZAduct 2Lt B2 2to|=22{2|(RE| ZE 2to|E2 2| §)= oHE2|7iolMol S I8 2IF
SurfaceE(8) XY = JUE T st= HAMEE MSYLICH 028 HMEE ALE5t04 Surfaces
(§) 2E 2tol=2 2|0l ME3tod, 2H0IEE2I7t ER EFHAE MMM 2EEYY + JULSE XHEIE

e 38 = U&LICH

CustomImageSourceE LocalStageStreamd| EHE =1 Staged| HIAISH7| <
3l StageStrategyol ol gtetE = JU&LICt

i0S
DeviceDiscovery MME et = o|0X| 3 AAE MdELICEH
let customSource = broadcastSession.createImageSource(withName: "customSourceName'")

Ol HHME = ofZ 2|70/ 0| CMSampleBuffers=2(8) 822 MESLE 51&35t= Ol|0|X| &4

21 IVSCustomImageSource2(E) dteterLct X|HEls T A2 i0S EEEIHAE SDK X
E A XSHMR. S ol cHEt 2|8 I3 = 2|4 HEEFHAE SDK 22|4& Amazon IVS EE[A
2of /{&Lct.

AEXR XIE A0 MEE ME2 AHO[X[Z2 AEZ|TELICH

customSource.onSampleBuffer(sampleBuffer)

AEE|Y HIC[22| 32 24oiM O| HMEE AHE3HMIR2. ol& S0{ 7IHI2tE A 8stE B9
AVCaptureSessionoM Af MZE HIHE t.'J% fotch of Z 2|7 0[M0] siE ME HIHE ALS A H
OlO0IK| &A=z MEE £ QU&LICH Hot= 2 olEE|7 0|2 MES AER el o|O|x| &40 |

&5t7| Toll 7+ X2l(REI LEI 5) 8 M8 £ AsLIH

IVSCustomImageSourceE IVSLocalStageStreamol BHE |1 Stageol HAIE7] <
8l IVSStageStrategyO Q|5 BFEHE = & LICH.
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AS7 XIE 2CIQ 22 AAE AL 53 OfZ 2|7 0l440] ClHtolA0l LA 0to|22 M EHE|x| ofm
Broadcast SDKOI AH¥| 2CIQ 2218 T8 4 USLICH SR KK OC|Q AAE AHS5HH OfE
g EBSTALL EHAL 2

2|7o|M0| H2|E QCILE 1ot &4 AE2|ASHLE, 05 QLI AEE]
C|2 XZ| 2to|Ee{2[et SEE = U&LICE

MBX XE 20| 3 £AF AEshE B Broadcast SDKE H 0|4 00|22 & &Y 2El¥
O| QA& LICH CHAl O ZE|A0|ME 2C|2 HIO|E{E 2R, A{2] L AP x| AA0 KMESE 20
A& LT
MBX X 20| £4 QI EZE O HHAIE HELCL
1. QC|@ 3 - XM=l @C| %AI(AH% _/_.I\__IIZ_’ A A I)OE AMEX XH QL2 AAE MAMSH
Ct.

2. M2l - 2C|2 X2| Tto|Z 2Rl 2C|2 C|O|E|E ZHRA{GI L} AAIEHL

Ct.

3. Ar8Xl X|H QL2 AA - appendBuffer()E AFE35+01 AF2 XL X|H A A0 2C|2 HIEHE HME
ghlct.

4. AH|O|X| - LocalStageStream2 &5t

StageStrategyE &3l AE|O|X|oi HA|IRLIC}.
5. &Itxt - AE|O|X| #I7HAE XE[E QCILE AAZISE £ 4IFLCH

Android

MERF XIH QLI AL MM

DeviceDiscovery MME Myst & QC|2 43 AAE MMFLICH

DeviceDiscovery deviceDiscovery = new DeviceDiscovery(context);

// Create custom audio source with specific format

CustomAudioSource customAudioSource = deviceDiscovery.createAudioInputSource(
2, // Number of channels (1 = mono, 2 = stereo)
BroadcastConfiguration.AudioSampleRate.RATE_48000, // Sample rate
AudioDevice.Format.INT16 // Audio format (16-bit PCM)

)i

Ol MM

cE LICt AFSAF X[
QLI AA

Htetet
OS2 FgE[ofof gfLCH.

rir rdo

{A| PCM 2LC|2 H|O|E{E §{&35t= CustomAudioSourceE
QLI x2| mto|=Zztelo| MMste A SUSH QL2 A
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mt2+0/E =2 =k
A 1(2), 2(AHER) C|@ #MFol $Lct.
ME ST RATE_16000, RATE_44100, Hz Chee|l 2C|2 ME £k, 1 EEo F2
RATE_48000 48kHz7t H&ELIC
a4 INT16, FLOAT32 QC|2 ME A INT162 16HIE 117 K|
M PCMO|11 FLOAT32= 32HIE & A+
PCMRILICH QIE{EIE HAID B Halg 2=
AI‘%%EF ‘JI\‘ AAEL—“:I'.
QC|2 H|o|E ME
2C|2 HIOIEE MER XIH AA0] XME5H2{™ appendBuffer() HAEE AL EFLICH
// Prepare audio data in a ByteBuffer
ByteBuffer audioBuffer = ByteBuffer.allocateDirect(bufferSize);
audioBuffer.put(pcmAudioData); // Your processed audio data
// Calculate the number of bytes
long byteCount = pcmAudioData.length;
// Submit audio to the custom source
// presentationTimeUs should be generated by and come from your audio source
int samplesProcessed = customAudioSource.appendBuffer(
audioBuffer,
byteCount,
presentationTimeUs
);
if (samplesProcessed > 0) {
Log.d(TAG, "Successfully submitted " + samplesProcessed + " samples");
} else {
Log.w(TAG, "Failed to submit audio samples");
}
// Clear buffer for reuse
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audioBuffer.clear();

« 2C|2 CIo|E = AF8 At X

. HEE CIQ MM SIS

0 +>

ABHE I EIXEAH S7}6t10 @C|2 AAO|AM MZ56H0F &L

AE|O|X|of A A

AudiolLocalStageStreamOA CustomAudioSourceE EH&E 3t StageStrategyOlAf BHEHErL|
Ct.

// Create the audio stream from custom source
AudiolLocalStageStream audioStream = new AudiolLocalStageStream(customAudioSource);

// Define your stage strategy
Strategy stageStrategy = new Strategy() {
@NonNull
@Override
public List<LocalStageStream> stageStreamsToPublishForParticipant(

@NonNull Stage stage,

@NonNull ParticipantInfo participantInfo) {
List<LocalStageStream> streams = new ArraylList<>();
streams.add(audioStream); // Publish custom audio
return streams;

@Override
public boolean shouldPublishFromParticipant(
@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo) {
return true; // Control when to publish

@Override

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

Android 195



Amazon IVS AMAIZH AER|D AR AT

return Stage.SubscribeType.AUDIO_VIDEO;
i

// Create and join the stage
Stage stage = new Stage(context, stageToken, stageStrategy);

A oflA: 2C|2 el &

Ct

0jo

2 2C|2 M| SDKete| SEE 20iFx & MAl oA LCt.

public class AudioStreamingActivity extends AppCompatActivity {
private DeviceDiscovery deviceDiscovery;
private CustomAudioSource customAudioSource;
private AudiolLocalStageStream audioStream;
private Stage stage;

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

// Configure audio manager
StageAudioManager.getInstance(this)
.setPreset(StageAudioManager.UseCasePreset.VIDEO_CHAT);

// Initialize IVS components
initializeIVSStage();

// Initialize your audio processing SDK
initializeAudioProcessing();

private void initializeIVSStage() {
deviceDiscovery = new DeviceDiscovery(this);

// Create custom audio source (48kHz stereo, 16-bit)

customAudioSource = deviceDiscovery.createAudioInputSource(
2, // Stereo
BroadcastConfiguration.AudioSampleRate.RATE_48000,
AudioDevice.Format.INT16

);

// Create audio stream
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audioStream = new AudiolocalStageStream(customAudioSource);

// Create stage with strategy
Strategy strategy = new Strategy() {
@NonNull
@Override
public List<LocalStageStream> stageStreamsToPublishForParticipant(
@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo) {
return Collections.singletonList(audioStream);

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

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

};

stage = new Stage(this, getStageToken(), strategy);

private void initializeAudioProcessing() {
// Initialize your audio processing SDK
// Set up callback to receive processed audio
yourAudioSDK.setAudioCallback(new AudioCallback() {
@Override
public void onProcessedAudio(byte[] audioData, int sampleRate,
int channels, long timestamp) {
// Submit processed audio to IVS Stage
submitAudioToStage(audioData, timestamp);
}
1);

// The timestamp is required to come from your audio source and you
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// should not be generating one on your own, unless your audio source
// does not provide one. If that is the case, create your own epoch
// timestamp and manually calculate the duration between each sample
// using the number of frames and frame size.

private void submitAudioToStage(byte[] audioData, long timestamp) {
try {

// Allocate direct buffer
ByteBuffer buffer = ByteBuffer.allocateDirect(audioData.length);
buffer.put(audioData);

// Submit to custom audio source

int samplesProcessed = customAudioSource.appendBuffer(
buffer,
audioData.length,
timestamp > @ ? timestamp : System.nanoTime() / 1000

);

if (samplesProcessed <= 0) {
Log.w(TAG, "Failed to submit audio samples");

buffer.clear();

} catch (Exception e) {
Log.e(TAG, "Error submitting audio: " + e.getMessage(), e);
}
}
@Override

protected void onDestroy() {
super.onDestroy();
if (stage != null) {

stage.release();

}
}
}
2 AR
QrC|2 A duty

MEdts QLI A0l AER XIE &

o o

// If you create with 48kHz stereo INT16

MAE M X|AE SAITD QUx|5H=X| & QlEt
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customAudioSource = deviceDiscovery.createAudioInputSource(
2, RATE_48000, INT16
I

// Your audio data must be:

// - 2 channels (stereo)

// - 48000 Hz sample rate

// - 16-bit interleaved PCM format

HHIH 22

X1 ByteBuffersE Al st RHAF2 504 I[P 3|+ E Z(ASHELICH

// Allocate once
private ByteBuffer audioBuffer = ByteBuffer.allocateDirect(BUFFER_SIZE);

// Reuse in callback
public void onAudioData(byte[] data) {
audioBuffer.clear();
audioBuffer.put(data);
customAudioSource.appendBuffer(audioBuffer, data.length, getTimestamp());
audioBuffer.clear();

B S OC|Q KM PloH |2 AA0IM KBote EIUAHTE ASHo} HLICH 2C|Q 447}
AHH EFUARIT S RIZ5HR| O 249 KA Ol £ EFUATE MAstT TR 49 T 37|

£ AM8stod ZF ME 7hol 7|Zhg 32 = AT

// "audioFrameTimestamp" should be generated by your audio source
// Consult your audio source’s documentation for information on how to get this
long timestamp = audioFrameTimestamp;

0]
3

Si=
g4 appendBuffer ()2 gtet 742 = QIFFLICE
int samplesProcessed = customAudioSource.appendBuffer(buffer, count, timestamp);

if (samplesProcessed <= 0) {
Log.w(TAG, "Audio submission failed - buffer may be full or format mismatch");
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// Handle error: check format, reduce submission rate, etc.
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IVS Broadcast SDK2+ &7l BytePlus AFS
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0| & M0 = BytePlus Effects SDKE IVS Broadcast SDK2t & 7H| Al
Android
BytePlus 21} SDK x| & A%

BytePlus Effects SDK2| Mx|, Z7|3F L A3 &eqof CHet XhAM[EH LHE 2 BytePlus Android 2 Al[A 7+
O|EE HZESHMIL.

ArEAE XIE olOfR| AA M

SDKE Z7|3}8t £ A2 X X|™ o|0|X| 3] A0 EE 202 M8 7hH2l =S m|=hLch.
J2{2i™ DeviceDiscovery iAo QIAEAE BrET ALl X[H O|0OX| 2AAE MM 5HOF L
Ct. ZtHI2} | AF2 AF X|& K[01E 5 A2 AF X|H O|O|X| &l2d AAE AI5tE BR HEEIAE
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Java

var deviceDiscovery = DeviceDiscovery(applicationContext)

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

)

var surface: Surface = customSource.inputSurface

var filterStream = ImagelocalStageStream(customSource)
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BytePlus Effect SDKO|A EE| £1t7t M E FtHIEF ZB| (S IVS EEEF|AE SDKE &
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E|2H SDKO|A onDrawFrame() HIMEE S E&LICH. onDrawFrame() HAMEE Android2|
GLSurfaceView.Renderer 1E{H|0|A o Z7H HIMEL|Ct. BytePlus0i| A X3 5t= Android 24
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HMEE 2ot = Ql&aLICH Ol 2E MEZoM 2 4 /50| BytePlus SDKOIM KB stE
transferTextureToBitmap HMEE AtE3104 O] et E =SIML. Ol HMEE Ot ZE M
Z 1} ZH0| BytePlus Effects SDK2| com.bytedance.labcv.core.util.ImageUtil 0|2 242|7F M S &
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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, @f, 0f, null);
surface.unlockCanvasAndPost(canvas);

IVS Broadcast SDK2} & 74 DeepAR AlE
0| 2 Mol M= DeepAR SDKE IVS broadcast SDK2H &7 AFE35ts WHe MHEELICEH
Android

DeepAR SDKE Android IVS E2EIHAE SDKQ St Yol Chét XHAIEH LIS 2 DeepARS)
Android S& 7I0|EE & XSIMIL.

iOS

DeepAR SDKE iOS IVS EEEIHAE SDKt S&tot= 2ol CHE XEAIEH LHE 2 DeepAR2|iOS
Est7to|lEE #XSHAL.

IVS Broadcast SDK} &7 Snap AlE

0| 2 Mo A= Snap2| Camera Kit SDKZ IVS broadcast SDKSt &7 At 3t WS AYghLIct.
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HTML

<l--

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

-—>

<IDOCTYPE html>

<html lang="en">

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

<title>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</title>

<!-- Fonts and Styling -->

<link rel="stylesheet" href="https://fonts.googleapis.com/css?
family=Roboto:300,300italic,700,700italic" />

<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/normalize/8.0.1/
normalize.css" />

<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/milligram/1.4.1/
milligram.css" />

<link rel="stylesheet" href="./index.css" />

<l-- Stages in Broadcast SDK -->

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

<body>
<!-- Introduction -->
<header>
<hl>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</hl>

<p>This sample is used to demonstrate basic HTML / JS usage. <b><a href="https://

docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html">Use the AWS
CLI</a></b> to create a <b>Stage</b> and a corresponding <b>ParticipantToken</b>.
Multiple participants can load this page and put in their own tokens. You can <b><a
href="https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#glossary"
target="_blank">read more about stages in our public docs.</a></b></p>

</header>

<hr />
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<!-- Setup Controls -->

<!-- Display Local Participants -->
<!-- Lens Selector -->

<!-- Display Remote Participants -->

<!-- Load All Desired Scripts -->

M3 24 F7t

ZtH|2t, otol=, RIAE MEfstn &7iA EEE XIFgst7| /I HTMLE ChS1 Zho| ddgfLich

HTML

<!l-- 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>
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</div>

71 ot2Holl HTMLE F71stod 24 & A IR S| 7HHIEt TIEE

N E EAIStAMIR.

HTML

<!l-- Local Participant -->
<div class="row local-container">
<canvas id="canvas'"></canvas>

<div class="column" id="local-media"></div>
<div class="static-controls hidden" id="local-controls">

<button class="button" id="mic-control">Mute Mic</button>
<button class="button" id="
</div>
</div>

camera-control">Mute Camera</button>

<hr style="margin-top: 5rem"/>

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

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

</div>

FtHet AME I =0 HMESRHE JavaScrlp t it 2 HIZRE F7F 222 ZEFLICE (0] MM
O| HIHEEO|ME Camera KitE: ZE 2 7tM2 4= /T = 0|2{8F JavaScript ItY S PHE 1 THel o2
HEZIEHL|C}H B1E JavaScript IFU0l= Camera KitE A5t LensE M3, AE|0|X|0] Lens
E M8t 4HZE 7tolet Z|=& AAlSHZ| fgt 220 Z&ELIC) body & html 404 CHEE B2
El2E £7}6l04 index.html M4 t= &hLCt.
HTML

<!-- 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>
</body>
</html>
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index.css A4

CSS AA malg MAIstod H 0| K|S AEIURISELICH AE|O|X|E &E|5t1 Snapl| Camera Kit SDK
ol SEst7| et EXo| ZHE A F7| 25 ol ZEE HESHK| i AL

CSS

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

html,

body {
margin: 2rem;
box-sizing: border-box;
height: 100vh;
max-height: 100vh;
display: flex;
flex-direction: column;

}

hr {
margin: lrem 0;

}

table {
display: table;

}

canvas {
margin-bottom: lrem;
background: green;

}

video {
margin-bottom: lrem;
background: black;
max-width: 100%;
max-height: 150px;

}

.log {
flex: none;
height: 300px;

}
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.content {
flex: 1 @ auto;

.button {
display: block;
margin: @ auto;

.local-container {
position: relative;

.static-controls {
position: absolute;
margin-left: auto;
margin-right: auto;
left: 0;
right: 0;
bottom: -4rem;
text-align: center;

.static-controls button {
display: inline-block;

.hidden {
display: none;

.participant-container {
display: flex;
align-items: center;
justify-content: center;
flex-direction: column;
margin: lrem;

video {
border: @.5rem solid #555;
border-radius: @.5rem;
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.placeholder {
background-color: #333333;
display: flex;
text-align: center;
margin-bottom: lrem;

}

.placeholder span {
margin: auto;
color: white;

}

#local-media {
display: inline-block;
width: 100vw;

#local-media video {
max-height: 300px;
}

#remote-media {
display: flex;
justify-content: center;
align-items: center;
flex-direction: row;
width: 100%;

#lens-selector {
width: 100%;
margin-bottom: lrem;

CIEo =2, &7IAE EAlstn st ol A8 =20/ HHMEE Z& 3 helpers. js& ddstAll

JavaScript

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

function setupParticipant({ isLocal, id }) {
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fu

fu

fu

const groupId = islocal ? 'local-media'’ 'remote-media’;

const groupContainer = document.getElementById(groupId);

const participantContainerId = islLocal ? 'local' : id;

const participantContainer = createContainer(participantContainerId);

const videoEl = createVideoEl(participantContainerId);

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

return videoEl;

nction teardownParticipant({ isLocal, id }) {
const groupId = islocal ? '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);

nction createVideoEl(id) {

const videoEl = document.createElement('video');
videoEl.id = id;

videoEl.autoplay = true;

videoEl.playsInline = true;

videoEl.srcObject = new MediaStream();

return videoEl;

nction createContainer(id) {

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

participantContainer.classlList = 'participant-container';
participantContainer.id = id + '-container';

return participantContainer;
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AZE FtHEr & Oto[= FE A

CtZo 2, Cldto|Aof AZE 7tH|2tet 00|22 & EAlste =R 0| HMEE Z& 8 media-
devices.jsE HHstML.

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
*/
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.');
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// Get all audio devices
const audioDevices = devices.filter((d) => d.kind === 'audioinput');
if (laudioDevices.length) {

console.error('No audio devices found.');

return { videoDevices, audioDevices };

async function getCamera(deviceId) {
// Use Max Width and Height
return navigator.mediaDevices.getUserMedia({

video: {
deviceId: devicelId ? { exact: deviceld } : null,
},
audio: false,
});

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

audio: {
deviceId: devicelId ? { exact: deviceld } : null,
},
1)

Camera Kit |49 Al Ad

FtH 2l I|=0i| LensE X835t AH|O|X|of| Z|EE HAIH7| @8 2%]0| Z & El stages. jsE M
gLt Che ZE 282 SA5t0d stages. jsoll 20d€l= [0l EgUct O g 2 E 24 S 5t
[

Lt HESto] CHS MlMof A o Yo| ojutz =X ofsiE + &Lt

JavaScript

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

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

} =

IVSBroadcastClient;

import {
bootstrapCameraKit,
createMediaStreamSource,
Transform2D,

} from '@snap/camera-kit';

let
let
let
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');

videoDeviceslList = document.getElementById('video-devices');
audioDeviceslList = document.getElementById('audio-devices');
lensSelector = document.getElementById('lens-selector');
session;

availablelLenses = [];

// 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_YOUR_API_TOKEN_HERE"',

1)

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

const { lenses } = await cameraKit.lensRepository.loadlLensGroups([
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'INSERT_YOUR_LENS_GROUP_ID_HERE',
1)

availablelenses = lenses;
populatelLensSelector(lenses);

const snapStream = liveRenderTarget.captureStream();
lensSelector.addEventListener('change', handleLensChange);

lensSelector.disabled = true;
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();
1);
I

async function setCameraKitSource(session, mediaStream) {
const source = createMediaStreamSource(mediaStream);
await session.setSource(source);
source.setTransform(Transform2D.MirrorX);
session.play();

const populatelLensSelector = (lenses) => {
lensSelector.innerHTML = '<option selected disabled>Choose Lens</option>"';

lenses.forEach((lens, index) => {
const option = document.createElement('option');
option.value = index;
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option.text = lens.name || ‘Lens ${index + 1}°;
lensSelector.appendChild(option);

1);
I
const handleLensChange = (event) => {
const selectedIndex = parselnt(event.target.value);
if (session && availablelLenses[selectedIndex]) {
session.applylLens(availablelLenses[selectedIndex]);
}
};
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;
}
// 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(snapStream.getVideoTracks()[0]);
micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);
const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];
},
shouldPublishParticipant() {
return true;
I
shouldSubscribeToParticipant() {
return SubscribeType.AUDIO_VIDEO;
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}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');
lensSelector.disabled = false;

} else {
controls.classList.add('hidden');
lensSelector.disabled = true;

}

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.filtexr(
(stream) => stream.streamType === StreamType.VIDEO
I

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

);

);
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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');
};
init();
o] mlo| & Hml EE0|ME HZEIF|AE SDKEF Camera Kit & SDKE 7+X{2F A ZF SDKO1| A
S8 HEE £7|8HELICE Camera Kit 2l SDKE FEAEZHEE ¥ createSession2 ££5+0q

o o

=
Camera Kit MM E MAEELICEH A 24 A= Mo 2 MEELICH 2848 Camera Kit7}F sliE
HHAZ RIS E S X|AIEFLICH

JavaScript

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

const {
Stage,
LocalStageStream,
SubscribeType,
StageEvents,
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}

ConnectionState,
StreamType,
= IVSBroadcastClient;

import {

bootstrapCameraKit,
createMediaStreamSource,

Transform2D,

} from '@snap/camera-kit';

let cameraButton = document.getElementById('camera-control');
let micButton = document.getElementById('mic-control');

let joinButton = document.getElementById('join-button');

let leaveButton = document.getElementById('leave-button');

let controls = document.getElementById('local-controls');
let videoDeviceslList = document.getElementById('video-devices');
let audioDeviceslList = document.getElementById('audio-devices');

let lensSelector = document.getElementById('lens-selector');
let session;
let availablelenses = [];

// Stage management
let stage;

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

let localMic;

let cameraStageStream;
let micStageStream;

const liveRenderTarget = document.getElementById('canvas');

const init = async () => {

await initializeDeviceSelect();

const cameraKit = await bootstrapCameraKit({
apiToken: 'INSERT_YOUR_API_TOKEN_HERE',
18

session = await cameraKit.createSession({ liveRenderTarget });
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HE 7tM27| & #lE MEHT| 22 7]

HZEE 7M™ = & IDQ| Rt2| EAIRFE Camera Kit ZHE R ZEHOM && £ = AHAI9lID
2 nALICH LIS d4E populateLensSelector() B4+ E AI&35to IR MEH EECIRS
RS LIt

JavaScript

session = await cameraKit.createSession({ liveRenderTarget });
const { lenses } = await cameraKit.lensRepository.loadlLensGroups([
'INSERT_YOUR_LENS_GROUP_ID_HERE',
1;

availablelenses = lenses;
populatelLensSelector(lenses);

Camera Kit MMM ZHHAZ =24 A2

captureStream HIMEE AL&5t0{ ZHHHA S| Z2EHIX MediaStreamS EHEHEILICH HHHAE Lens7t
MEE 7tHet Z|=9o| HIC|IR AERIE EfEL P 5’HHIEP9P 00|32 & 84 7Hst= HES| OHIE 2|
ALt AH|O|X| Fof & E|EE |t IH.i =ES F7te = JU&LIch AH|IO[X| F0{E 2|t 0]

HE 2|AL{0| M= Camera Kit MI/ME ME ST ?_HI:I-I*OHA‘I 7tXd2 MediaStream2 AFE|O|X|oi A
Al & ol = FeHatL|C),

AAL_T

JavaScript

const snapStream = liveRenderTarget.captureStream();

lensSelector.addEventListener('change', handleLensChange);
lensSelector.disabled = true;
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);
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joinButton.addEventListener('click', () => {
joinStage(session, snapStream);

1)

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

|£ mHo|X[el Ul 4

CtZ &8 Mdsto] O[T 7t U2 Hl= MEHT|E R ZLICH A= MEYT
2, 7tHet Z[=ol| MEE M= SFof| A MEHE = U&LICH £t X|HE =& HX S ECH20M
MEASH 32 handleLensChange 2 & & 4501 X|HE H=EXMSELICH.
JavaScript
const populateLensSelector = (lenses) => {
lensSelector.innerHTML = '<option selected disabled>Choose Lens</option>';

lenses.forEach((lens, index) => {
const option = document.createElement('option');
option.value = index;

option.text = lens.name || ‘Lens ${index + 1}°;
lensSelector.appendChild(option);
1)

Iy

const handlelLensChange = (event) => {
const selectedIndex = parseInt(event.target.value);
if (session && availablelLenses[selectedIndex]) {
session.applylLens(availablelLenses[selectedIndex]);
}
Iy

Camera Kitol| IE{2! O|C|o{ AA HME L LocalStageStream | Al

Lens7t M E H|C|R AEZE H AI5tE{H O|Toi| ZHEH A0 M Z4X{Et setCameraKitSourced|
M ME5t= MediaStream & & BHEMR. 24 7tHEF Z|=E ot & SESHX| U7 M2

off ZHHHA Ol MediaStream2 A OFF WL ot UX| A &LICH getCamera = 0| H A

EE 3£5t1 localCameral &E 3504 24 7tH2t I[=E SEE &= JU&LICH DHCHS
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localCameraE S35 2Z 7tH|et Z|=Q MM A E setCameraKitSourced| MEE = U&
Ct. setCameraKitSource & +& createMediaStreamSource &8 &3l Z2Z 7l I|EE
CameraKit& O|C|0 AAZ BHEEFL|CH 224™ Camerakitel O/C|0] AA T} MH 7HH[EHE 0|2
St & HEtELIct 1 oh3 O|c|of &40 Lens £t 7F M E|1 session.play() & E&38t0{ &3
HeHAOf IR E L CE

O|XN| ZHEHA O A Z1R{Bt MediaStreamO LensE &%t CtS AH|O|X[of HAIE = /J&LICH OF
7| &t2494 MediaStreamOi M 7tX{2 HIC|R E=4E AL&3510{ LocalStageStreamE EHELICH 12
™ LocalStageStream@| QIAEIAE StageStrategy0ll TE 504 HAIE &= Ql&LICEH

JavaScript

async function setCameraKitSource(session, mediaStream) {
const source = createMediaStreamSource(mediaStream);
await session.setSource(source);
source.setTransform(Transform2D.MirrorX);
session.play();

}
const joinStage = async (session, snapStream) => {
if (connected || joining) {
return;
}

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

if (!token) {
window.alert('Please enter a participant token');
joining = false;
retuzrn;

// Retrieve the User Media currently set on the page

localCamera = await getCamera(videoDeviceslList.value);

localMic = await getMic(audioDeviceslList.value);

await setCameraKitSource(session, localCamera);

// Create StageStreams for Audio and Video

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

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

iy
shouldPublishParticipant() {
return true;

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

otz LIHX| Z=E= AH|O|X[E BFED &Elst7| @Igt 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)

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

let streamsToDisplay = streams;

if (participant.islLocal) {
// Ensure to exclude local audio streams, otherwise echo will occur
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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';
controls.classList.add('hidden');

13

init();

package.json 4

package.json2 M5t Ct
E

ssty| gzt A
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JSON #d

"dependencies": {
"@snap/camera-kit": "/0.10.0"

1,

"name": "ivs-stages-with-snap-camerakit",
"version": "1.0.0",

"main": "index.js",

"scripts": {
"build": "webpack"

I

"keywords": [],
Ilauthorll: mnmn
"license": "ISC",
"description": "",

"devDependencies": {
"webpack": "A5.95.0",
"webpack-cli'": "A5.1.4"

Webpack Tt43 It MM

gfLICH XIZH K| Yggh =& HEZ 50 7HK

0x
Q'I_l
!
jul
mjo
kU
[N
iy
1
_\;

webpack.config.js2
Q7| 222 Camera KitE AI8 & = U&LICEH

JavaScript

const path = require('path');
module.exports = {
entry: ['./stage.js'],
output: {
filename: 'bundle.js',
path: path.resolve(__dirname, 'dist'),
.
};

OFX|2t 2 2 Webpack 743 Tt Aol HO|El CHE JavaScriptg& HE 35104 npm run buildS A& E
LiCt HIAE SXo 2 2Z HFE{0|A HTML & JavaScriptE M3 & £+ QU&LICt o] oMol =
Python@| http.server ZES AFS & LICI.
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HTTPS M dH S E|IAE

FACEE HAESIZ{HE HTTPS MHHE Ad%d5Hof
Camera Kit SDK2| £t 2Z 7l1gt L fHAE
ol =o| ElLICt.

gHLICH HTTPS MHHE AF&35Ho4 & 41t Snap
5t CORS(ILAF 22T BlAA BR)

ElO|dE QW1 O| AR BEE 3=
= SSL/TLS QIE Mt = ztolE! 7]

AMAMEC|HEEZ|2 o|sELICt Ol Eadg Aldsiod Al M

SEF LI

openssl req -x509 -newkey rsa:4096 -keyout key.pem -out cert.pem -days 365 -nodes

O|= | 5t™ key.pem(ZE0|H! 7)2} cert.pem(AtX| HEE Q15 M)2t= 2712] mhof M &EL|Ct.
O|&0| https_server.py?l Ai Python It S BtED C}S I =EE FIHELICH

Python

import http.server
import ssl

# Set the directory to serve files from
DIRECTORY = '.'

# Create the HTTPS server
server_address = ('', 4443)
httpd = http.server.HTTPServer(
server_address, http.server.SimpleHTTPRequestHandler)

# Wrap the socket with SSL/TLS
context = ssl.SSLContext(ssl.PROTOCOL_TLS_SERVER)
context.load_cert_chain('cert.pem', 'key.pem')

httpd.socket = context.wrap_socket(httpd.socket, server_side=True)

print(f'Starting HTTPS server on https://localhost:4443, serving {DIRECTORY}')
httpd.serve_forever()

EO|Z2 ¥ https_server.py IS M8t CIHEE[Z2 0|58 0| CIS BHES A™MELIC
python3 https_server.py

O™ #Al Cl=E 2o It U E ME35HE https://localhost:44432| HTTPS AMEH{7F A|RFEILICH
cert.pem 2 key.pem I}O| https_server.py It SUs CIHE{Z|0l U=X| &g L|C
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HEIRKXE Y1 https://localhost:44432 2 O|SEFLICH AF&| MEE SSL/TLS QIS A0|7| HEol &

HetRXoM AEE = glon 2 At EAIELICH HAE SHo R0 AN EEE ZTOE FAE

2 laLch O™ o|™ol x| A MIxO| AR £} 7HHIEH Z|=0f M E Zd0| ol EAIE
L|Ct.

N

ok
[e]]]
-T

Python2| LHE http.server & ssl1 ZES AISE 0| B2 2Z 7iY U HAE S3of Mg
o z2EM #Eols HEIX| gh&LTh o Yo AL8ElE AtAl MBE SSLTLS IS AME 2
M A 7|E FEI0[HE M LEE =~ oo 2 ALEXITH Mol HA|AE i 2ot Z17t 4
Ct. =5t 0] 0i|A|0i A= Python2| LHE http.server & ssl 2E S AFE5HX|EH CHE HTTPS A{H

£ MEsIE S MEE £ &Lt

e
E* L

2

F

e ox 1I*°

Android

Snap2| Camera Kit SDKE IVS Android E2EIFHA E SDKEI S & 5t24™ Camera Kit SDKE A x| 5t
1, Camera Kit M|[41E Z=7(3t5l 1, LensE X &3k, Camera Kit M|412| £33 AFE XL x| 0|0O|%|
=] AA0f| SZ5Hok gLICH.

Camera Kit SDKE M x|5t2{™ ZE2| build.gradle IAH| CtE2 FIISHAMIL.
$camerakKitVersionE %4l Camera Kit SDK HHF S 2 I A|5HAM| 2.

Java

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

Zx718t5t 1 cameraKitSessionZ 7HXM M. EESF Camera Kit= Android2| CameraX APIE |8t
HEls BiHE ME 3522 Camera Kit2 CameraXE AFE3517| 5 &t 2 =2 2FE Ee Tt gl
&LICt. CameraXImageProcessorSource Z4&|E ImageProcessorl| A2 A}
E Sl stoigl D227 2AEZ|Y ZBYE AEE = JU&LICH

oto
Mok
4>
30
|0
2
o

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(
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this /*context*/, this /*1lifecycleOwner*/

);

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

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

}

Lens 7}X{27| & M &

Camera Kit 7H2F X} L E 0| Carouseld|A LensE TSt =ME X|HE = Ql&LICt.

Java

// Fetch lenses from repository and apply them
// Replace LENS_GROUP_ID with Lens Group ID from https://camera-kit.snapchat.com
cameraKitSession.getlLenses().getRepository().get(new Available(LENS_GROUP_ID),

available -> {
Log.d(TAG, "Available lenses: " + available);
Lenses.whenHasFirst(available, lens ->
cameraKitSession.getlLenses().getProcessor().apply(lens, result -> {
Log.d(TAG, "Apply lens [" + lens + "] success: " + result);

)
1)

HEEI|AES T X2|E ZaQS AFRAF K| 0|0|X| AA9| 7|8 SurfaceZ A ML,
DeviceDiscovery Z&|E A& 3t CustomImageSourceE 24445+04 SurfaceSourceE EHEHE!
LICt 2% CHS CamerakKit M| £242 SurfaceSourcedd MB35t= 718 SurfaceZ HHE

g & A&LCH

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)
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// 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

IVS Broadcast SDK2} &7 HiZE x| Al

Ok

HiE A= AAIZE 2E2|Y MERIHIEE HEY = UL S st 7holer 2E o S LIc Chs
o Z

ol
[ ) AA
Crolo{aRolM & = 0| HiE Al Y2 Chst Z&LCt.
1. 2tole 7tol2t Z|=ol A 7}|2f o|O|R|E 7FAKSL|Ct.
2. Google ML Kit& At&36t01 M3 74 QA HIE 78 QAR FEELICH
3. 4HE B 0tA3 E AR X|H HiE o|O|X|eF AetgtLCt.
4. HECIHAE 2 AF2A} XA 0|0|K| AA0| MEHSHL|CE.

Raw Image ML Kit

3
_Captured Googl_e ! + l J_""-Bitmap—» —Video Ingest—p

Device Camera Segmentation Custom IVS Broadcast SDK

Mask Background (Custom Image Source)
2|
=
Ol M4MofAf 2 EZEIHAE SDKE AIS504 HICIQE Al 2 TS5t W o0l & 2ok
o 7h-EgErLCH
2tol2 AEZo| HHEE AFE XL X|'d O|0|X|2 HfF 2™ MediaPipe O|0|X| Segmenteret &7t #& &2
Hg A83tHIR. 0| 7|7 &4 22 H|C|R Za|olM TMZE E& Hidof Qle =g Aot
O OhE HICIR T=o| MZE HAE M HiEE LIEHLIE AFS X XIH o|0[x|oi| S Atsto{ & o] At
2 2lole AERI0| HiTS HHE & ULt

HHZE WA E IVS MA[ZH AEZ|Y W BEEEIHAE SDKeF S &5t CHS0| 2 g &t of &L

1. MediaPipe2t Webpack2 &X|5tML. (0] ool M= WebpackE HEHE AFE5HK|BH Hote HE
HE A8 E = l&Lch)
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.index.htmle MAIstL|C}.
.Ojcjo] @A E FIHSHMIL2.

L AFRE B8 FIHSHAL.

. AL& Xt X1 HiE OI0IXIE EEH2AHI2.

2
3
4
5. app.js= M ELICT
6
7. ImageSegmenter9|
8

(o]

. HHAZ H|C|R n|E& HHZSIAIR.
0. HHE x| 2EE MHSIMI2.
10Webpack 74 It 2 MMM L.
11JavaScript It 2 HEZ M.
MediaPipe ! Webpack A x|

AlZt5l24™M @mediapipe/tasks-vision & webpack npm IZ|X|E Mx|5HM L. ofel X0l A=
WebpackE JavaScript HEEE AIS & LICt Hote 42 OHE HEHE MEE = U&LUCh

JavaScript
npm i @mediapipe/tasks-vision webpack webpack-cli

L8t webpack2 YHE AFRIER X|H3IT 5 package.json2 O|0|E3HoF & LCH.

JavaScript

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

}I

index.html 244

CIZoE HTML & 2t ddstT
E

L ECINAE SDKE 23R E EJOR 7IMMR. CE 2
CoME A2 EQ1ERZE A 1o

2 <SDK version>g Ht3oF &fL|Ct.

JavaScript

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

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

<!-- Import the SDK -->

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

</head>

<body>

CI2oZ BE& Ef0i HIC|2 Q4 LIS THHA 4 F IHE FIIELICE HIC|Q 24 = EHolE 7}
2t I[=& Z 50 MediaPipe O|0|X| Segmenter0| CHEH U240 2 AFSEFLICH 3 | ZHHA 2
A BEEEIHAEE TI|EQ| O|Z|E7|E HHRESHE O| AFREILICH F Hi ZHHA @A = HIZAS 2
A8 ALEAE X[ 0|0[X|E IS = Ol A ELICH AAERE X[ 0[0|X[7} U= F B ZHHA
= %8 HHAM| Z2 3z WAoo F ZMS SAISH| It AAZRTHAIEE|EE E7|0|M 574E
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>
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</div>
AFJRE BT FIt
AT EE EfOE Ft6tod B3 A 2 EE Z&5te HE JavaScript HUE 2EE5H1T AH|O|X[of A|
AlgrLct.

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

app.js AH A
CtZ 22 JavaScript Tt U2 M40 HTML H| 0| X|of M BHE ZHEHA L HIC|R 49| 24 ZHE 7t
XZLICt ImageSegmenter & FilesetResolver ZEE 7tXSLICt ImageSegmenter ZES

BEg HUs +st= ol AFSELICH

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";

CtEo 2, ArEXAt 7H2H0| A MediaStream2 AASH= init()
b 2 motch 29§48 $SHLIC AB(0|X|o| Ho U E
g F7bELICH

42 MMl e ZHY 2E
& & e HEO OJHE 2lAL

AE|O[X|o] & 7IE = segmentationStreamO|2t= W8 HE R LICH THHA Q A0|AM & T
HIC|2 AEZol| BiE S LtEtLH = AFS AL X2 o|O| x| {0l T o|O|X|7t 2| 0]E|o] U&LCt. Lt
S0l O] At} X|H AERE AFE5H04 AE||O|X|0d HAIE & Q= LocalStageStream@| QIARA

g 4NE 4 aL

JavaScript

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

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

1);

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

1);

localCamera = await getCamera(videoDeviceslList.value);
const segmentationStream = canvasElement.captureStream();

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

1)

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

AExH XIE HiE ol0|X| 2&

£ IS8 FIHELIC Ol f4E

init &< ol2iZof initBackgroundCanvascte =
Ch. CtE A o] &8 He

5t _
24 oYl M AFER x| 0|0|X|§ 2=5t0 ZHHAO| A= R L
ALt AR FHH 2 M A B MediaStreamE HIC|R ZiA|of &S efLICt |—|'601| Ol HIC|

5t
=

2 Z4¥M|= o|0|X| Segmenter2 TS EILICH et HIC|R Zof| 27t 2= WHOICH EEEES 2
i &f~2 M 0|& 0| renderVideoToCanvas@l &+& HHSAML. O|F EH oM O %.*—’.‘—g Holgt
AL,

JavaScript

initBackgroundCanvas();

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

2Z ool M o|0|X|E ZE35HE initBackgroundCanvas &4+ 2 736 EZ&LICH o] ofolME
aied O|0|X|E AFEAL X|H HHZS 2 AFSELICH AFE X X[ o|0O[X|7t /= HHAE FHHIEN ZIEE

T a3 WeiA 40| MY LMD WitE|n2 ClAE 0lolM SHEILI
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JavaScript

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

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, @, 0);
};
¥

ImageSegmenter QIAEA A4

CI222 O|0|XIE &5ty Z0E OtA 32 HHet5l= ImageSegmenter QIAEAE MhL|CH
ImageSegmenterQ| QIAFAE Mde W= H5t 28 ZEH S AS5HA Euch

JavaScript

const createImageSegmenter = async () => {

const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/

@mediapipe/tasks-vision@@.10.2/wasm");

imageSegmenter = await ImageSegmenter.createFromOptions(audio, {

baseOptions: {
modelAssetPath: "https://storage.googleapis.com/mediapipe-models/image_segmenter/

selfie_segmenter/floatl6/latest/selfie_segmenter.tflite",
delegate: "GPU",

.
runningMode: "VIDEO",
outputCategoryMask: true,
});
I

HHA R HIC|L n|=E AHE

C2o 2, HIC|Q I|EE CIE HHA 240 B2 = &8 MAEELICEH Canvas 2D APIE At
25104 M4 M E FE52{MH HIC|Q I|EE HHAZ HHZIS O ELICH Ol &Y E &= S

=] [
O segmentforVideo HIMEE AFE310{ HIC|Q ZR|O| HIZMH MEE FE5I04 HIC|L =S
H 5t

ImageSegmenter QUAEAZ MEEFLICH segmentforVideo HAME7t BHEHE|T ALS AL X|H 28
= = Aaist|C).

4= replaceBackground& £ &35t0{ HiE 1A E T E
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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);

};

T
==
ox

x| 2E M

ALEXE X|’E HiE o|0|X[& 7tH|et Z[=o| B HEsto] HiES CHA|st= replaceBackground
MYSHM L. e T o[ BHE F ZHHA 2 40| A AFEXF X[ BHE o|0|X|2t H|C|2

stAZ
aT =

I=9| 7|& = oo|e& AMELICH O™ CHS ImageSegmenter0i A X3 OtA3E HH= 5104
MEo] = =S LiEP-LICH OtAT E BHS6tHM ALSAte| FHHIE T|=E7t 2 & &l EAd g sHE Y
7 =4 o olEfoll ME{x{o 2 ZALEILICH Of &t9i0| SR EIH MAS ZALE 25 T Clo|E|E i
OS2 Wkt PHHA O 2L

JavaScript

function replaceBackground(result) {

let imageData = canvasCtx.getImageData(@, 0, 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 o= 4;
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// Only copy pixels on to the background image if the mask indicates they are in the

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

// Convert the pixel data to a format suitable to be drawn to a canvas
const uint8Array = new Uint8ClampedArray(backgroundData.buffer);
const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, @, 0);
window.requestAnimationFrame(renderVideoToCanvas);

}

It

tT2 ?|ol 2E 250 & E ™A app. js T2 CtSa 2 &Lich

JavaScript

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

Identifier: Apache-2.0 */

// All helpers are expose on 'media-devices.js' and 'dom.js'
const { setupParticipant } = window;

const { Stage, LocalStageStream, SubscribeType, StageEvents, ConnectionState,
StreamType } = IVSBroadcastClient;

const canvasElement = document.getElementById("canvas");

const background = document.getElementById("background");

const canvasCtx = canvasElement.getContext("2d");

const backgroundCtx = background.getContext("2d");

const video = document.getElementById("webcam");

import { ImageSegmenter, FilesetResolver } from "@mediapipe/tasks-vision";

let cameraButton = document.getElementById("camera-control");
let micButton = document.getElementById("mic-control");

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

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

let controls = document.getElementById("local-controls");
let audioDeviceslList = document.getElementById("audio-devices");

HiZE A

235



Amazon IVS MAZE AEE|Y AL AEM

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);
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);
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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;
retuzrn;

// Retrieve the User Media currently set on the page
localMic = await getMic(audioDeviceslList.value);

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

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

stage = new Stage(token, strategy);

// Other available events:
// https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#events
stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {

connected = state === ConnectionState.CONNECTED;

if (connected) {
joining = false;
controls.classList.remove("hidden");
} else {

0x
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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.VIDEOQ);
}

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

1)

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

1)

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

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

joining = false;
connected = false;
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cameraButton.innerText = "Hide Camera";
micButton.innerText = "Mute Mic";
controls.classList.add("hidden");

};

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

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

}

const uint8Array = new Uint8ClampedArray(backgroundData.buffer);

const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, 0, 0);
window.requestAnimationFrame(renderVideoToCanvas);

const createImageSegmenter = async () => {
const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/
@mediapipe/tasks-vision@@.10.2/wasm");

imageSegmenter = await ImageSegmenter.createFromOptions(audio, {
baseOptions: {
modelAssetPath: "https://storage.googleapis.com/mediapipe-models/image_segmenter/
selfie_segmenter/floatl6/latest/selfie_segmenter.tflite",
delegate: "GPU",
I
runningMode: "VIDEO",
outputCategoryMask: true,
1}
I
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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);

i

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

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);
i
};

createImageSegmenter();
init();

Webpack 743 I} M4

O| F4& Webpack 714 T of| F£7t8t0 app. js2 HEZSIH 7127 EE0| MOZ 2 SEfL
Ct.

JavaScript

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

JavaScript I} HEZ
npm run build

index.html0| £0{ Q)&= C|HE2|0f|A{ ZHEHEE HTTP MEHE A|ZHSl 1T 1ocalhost: 80002 0| A
7=1_T|_|.E %,|'0|°|'I,|L'_|-_

python3 -m http.server -d ./

Android

AA|ZH AERIO| BIZAE HH 7| 918 Google ML Kit2] A7t 28 APIZ AR E
API= 7HH[E O/0IXIE 2122 Sobsolm Ol0[x|el 2t Thdol CHEH AT K4
38 HHEHELICH 012 S Ol0IX|7h HZol U= X HHZOl URUEK| Y % s
2T H4E 7[R 17 ol0|X| £ M olOIXlolA ST T A 2
2HALE ObAZ0| BE MZE H4E ZAME W7x| AlSELUCH 2 A0 M7 ZYD B olojx|e

TS Test M2 T A4 Hi0| BHEO{ZILICH

i
Pl
9'|_l
N
;0
I
-
o
x
N
> AL
et

).

o

)l
mo

HiZE mAE IVS AA|IZF AEZ|Y Android EE2EIFHAE SDKeF E85te4H OIS 242 +&islof &
L|C}.

. CameraX 2t0|E2{2|2} Google ML KitE A x|grL|C}.
. EZE Bot M E XTIt LICH
F

AEX XIE o|0|X| 22 & W EELICH

1

2

3

4. FtHet =il 2elEhu ot

5. 7tHI2F ZRI S Google ML Kit2 ME SHA 2.

6. ZHHIEt =Y TEE AL XE XY HiE o 2HEI0lsHMIL.
7. M O|O|X|E AMEXt X|™ O|O|X| &40 MBSHML.

CameraX 2t0|E 22| & Google ML Kit A %]

ctole ZtHI2t Z|= 0l M O|0]|X|& F&3t2{™ Android2| CameraX EtO|EHEIE AFE MR
CameraX E}O|EE{2[2} Google ML KitE M X|5t2{8d 2 &2| build.gradle Ttol| CHS 2 F7t6t
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M. ${camerax_version} ${google_ml_kit_version} ZrZf %4l BT 2| CameraX &
Google ML Kit 20|22 ZI2 mA|SHM 2.

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 2tolEE2|§ 7FXSLICH

Java

import androidx.camera.core.CameraSelector

import androidx.camera.core.ImageAnalysis

import androidx.camera.core.ImageProxy

import androidx.camera.lifecycle.ProcessCameraProvider

import com.google.mlkit.vision.segmentation.selfie.SelfieSegmenterOptions

A
OF w4

ol

P

7|5t

FH
[
gl

ImageAnalysisQ| QIAEIAQL OIS ExecutorServicel| QIAEIAE X 7|88 LICH
Java

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

STREAM_MODEO{ M Segmenter QIAEIAE X 7|5}5HMI2.

Java

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

private val segmenter = Segmentation.getClient(options)
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AE Xt X|E o|0fx| &4 4

g5 0| onCreate MAMEO0|AM DeviceDiscovery 7HA|Q| QIAEIA S MAM5t 0 AFZ X} X|& 0|0
AE MMSMR. AFE A K| O|0|X| AL M XS 8 SurfaceE AFEXL XA HiZ O|0|X| <

| HEo| 2ol E =|E o|0|x|& & Euch 23 ChE AL8Xt X o|0|X| 24 & AH&5t0d

ImageLocalStageStream2| QARAAE MMEFL|CH 224 ImageLocalStageStream®| QIAE

A (O] M= filterStream 2 O|F0| X|HENE AH|O|X[of AIAE = J&LICtH AH|O|X| A

Mof cist X|&E IVS Android E2EIFHAE SDK 7}0|EE R XFHA|L. OFX[2 2 2 FIH2HE & 2l5t

= O ASE ABER YWHSIAILS.

Java

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

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

cameraExecutor = Executors.newSingleThreadExecutor()

FHlEF =3 2

CIZo 2 7IHEIE =755t &+ & MdeLct O &&= CameraX EZIO[EEHEIE AFS

&tof 2to|E 7tH[2t Z|=0iM o|0|X|& FE&LICH. MK cameraProviderFuturezt=
ProcessCameraProvider QIAEIAE MErLICt O Zx|= 7IHIEt S2AHE &£ 8t Ol2Hel 2ot
E LIEtLct O o8 Z2MEo|M 0|0|X|& HIEYS 2 2= gLCt. O] oi|A|of A= sligd o|Ol |
E HHZo 2 Ar&SHX|Bt ®6t= ofH O|O|X[2tE AMSE = U&LICH.

OHCH cameraProv1derFuture01I 2|AL{E F7tetLICE FHHIEIE AFRE 4 A E|7HLE 7HO|
2t SZXE F5t= HEHM LR/ IF 2hlstEH o] 2lALol| ¢ &0 & 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({
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val cameraProvider: ProcessCameraProvider = cameraProviderFuture.get()

if (medialmage != null) {
val inputImage =
InputImage.fromMediaImage(medialmage,
imageProxy.imageInfo.rotationDegrees)

resultBitmap = overlayForeground(mask, maskWidth,

maskHeight, inputBitmap, backgroundPixels)
canvas = surface.lockCanvas(null);
canvas.drawBitmap(resultBitmap, 0f, 0f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}
.addOnCompletelListener {

imageProxy.close()

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))
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2lA L] LHoll M 2tolEe Zio|E T|= 2| 2t 7HH=' o] HMALAE = UEE

ImageAnalysis.Builder& M45tA Q. U T 2| 22 STRATEGY_KEEP_ONLY_LATESTE M
HEfLict o= st & ol stitol 9HHIE+ ol et X2lof MEEEF & = ULt 2 7 7t
Hot ZHYUS HIEYMOZ vttt TS FESH0{ LISl AS X X[ HiZ o|0|X|et AEE = U
&Lch

Java

val imageAnalyzer = ImageAnalysis.Builder()

analysisUseCase = imageAnalyzer
.setTargetResolution(Size (360, 640))
.setBackpressureStrategy(ImageAnalysis.STRATEGY_KEEP_ONLY_LATEST)
.build()

analysisUseCase?.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val mediaImage = imageProxy.image
val tempBitmap = imageProxy.toBitmap();
val inputBitmap = tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

FhH2t =22 Google ML Kit2 TE

CtZ2E, InputImageE H45t0] X{E|IE I8t Segmenter QIAFA O EEFLICY.

ImageAnalysis@| QIAEAO|M XS St= ImageProxy 2 InputImageE Mg -’F %Jﬁl—ll:}.
Segmenter0i| InputImage7t M3/ 0| HMZ0|Lt HiZof| UE 7t
7F £ &= OfA3Z E dtetgiL|ct o| OfA3E LH| & =0| £ 8T X|335HH
of 2EE8 AFS AL X|H HiE o|0|X|2| HiA =M E Z&5t= M HiES dodE = U&Lict

fjo
Il
_r'|1
HF
@
|.|'|

!

uls

Java

if (medialmage != null) {
val inputImage =
InputImage.fromMedialmag

segmenter.process(inputImage)
.addOnSuccessListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, 0, maskWidth, maskHeight)
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ZtHEE Z el MEE AFE A X HiE ol 2120

MEE Mot ZEE OAT, HIEYO| 72t =i, AHS A X' HiE 0
St TEE ALEA XY i Zofl 2HBolstE Ol 2EeEt 2E "e UE =+
E{2 overlayForeground &+& S && LICt

Java

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

O| &= OtAIE vHS5tT AME|T ZLE & QI5t0{ HE o|O|X|o| M sl ZM AMAE JtX{2 K| ofL
o4 7hHizt il ol A ThxdS x| AR ELICH AR Ztol n+A30| /Mol HiZdoll 9/ 7Hs A0l ECt
£ A LIS B OIDIRIOlM 32 B M€ Jxi2m, TR Sow nizt e glold #E
Tid MM S 7HKet G E BHELICH &7t 0tA3 BHS 2 oF x| A M4 T/ M HlPF S AFE5Ho] M

HEMS M5t0 EteterL|ct ol M HIEY2 AFE X X[E HiZol| 2EEi0|El MEE Z&stT U&
L|CF.

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 {
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// 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|& ArE At X|H o|O|X| &40 XS

O CHS AR A X|1H o|O|X| AAMM ME8 Surfacedl M HHEME £ £ QlaLch 28w AH|
O|X|2 EEEIHAEFILICE

Java

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

FtH2t TR S 7HR{Qt M SegmenterE ME ST B2 =0 @u{E|olstE MA| 7152 Cf
&Lck.

0jo

a}

m

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()
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analysisUseCase!!.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val mediaImage = imageProxy.image
val tempBitmap = imageProxy.toBitmap();
val inputBitmap =
tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

if (medialmage != null) {
val inputImage =
InputImage.fromMediaImage(medialmage,
imageProxy.imageInfo.rotationDegrees)

segmenter.process(inputImage)

.addOnSuccessListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, 0,

maskWidth, maskHeight)

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

canvas = surface.lockCanvas(null);

canvas.drawBitmap(resultBitmap, 0f, 0f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}

.addOnCompletelListener {
imageProxy.close()

};
val cameraSelector = CameraSelector.DEFAULT_FRONT_CAMERA

try {
// Unbind use cases before rebinding
cameraProvider.unbindAll()
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// Bind use cases to camera
cameraProvider.bindToLifecycle(this, cameraSelector, analysisUseCase)

} catch(exc: Exception) {
Log.e(TAG, "Use case binding failed", exc)

}
}, ContextCompat.getMainExecutor(this))
}
VS HECEIHAE SDK: P HIY @C|@ RE | AA|ZF AEZ[Y
QLI EEE &AM B O|C|o A&l 528 F20|H, ZE ArE Ataiof 7H& MEer Bt 2C|2 7
M2 igLch AFEXE7HIVS AAlZ 22 EE M 2ldo FyE & = UL E ZHY SDKeE
H 7R AP AY 2r| 40 Teof (et {2 238t AH8A X[™E M3 ct

A1
IVS 2HIY HZEIFJAE SDKE StageAudioManager 2EiAE MBELICEH o] E2aliaE & ZESHE
oM 7|2 2C|2 ZEE Mg = U= B HMHO| EI=5F MAHE[R}ELICH Androidoi M O] &3

QLR HE, 2C|2 oA EHIE R, METF, &4l C|H0|A & AudioManagerg A0{&L|CH iOSOf|
M ol Z2|70|M AVAudioSession= AM|043t 11 voiceProcessing2| &3}t 045 = A|o{&L|C}.

S2:IVS AA|Zt EZEIHAE SDKI} g3 E|0] Qe 590 = AudioManager £
AVAudioSession® E &% Z&5X| OtMIL. O|F A 5tH QC|27t £ AE|HLE Q|27 2R E
ClHtO|AMM =S K7L R{HE == JU&LICt

X B1mf DeviceDiscovery EE= Stage ZA|E 445t 7| T10f StageAudioManager EE{AE 74
Sl ok &Lt

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
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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 & Stage @!

ABEAE X
M5 x| et 2 B VideoChat A MHO| Rts2 2 XHEELICH

7185t 7| ol StageAudioManager Ol OFF 1T M

QLI ALE Al A MY

o

At EZEFHAE SDKE ot ABD 20| LRI AE Ateflofl A - E Ml 7HX] AP A

o

MSELIch ZF AP Dol chsll AP dHE Mz AtEstete O 71K| = 7HE| 12| CHELICH

(=1
=

E8 27 HFE CIHO|AL| 22| 28 Z7HE Sdll AISE[HL HEEIE 28 RSE(OICI{ 28 =
E XY & 28)2 UEHLUCHL #1012, 2C|2 ZE M A| 280 0| Y& S L&LIC o & &0,
HIC|2 S AP DHE M85t Sef ClHtolA 2&0| zlCiZte = ddE(of /Ictn 7Hds E7l&
LICE 5 ™8 A Yoz HMetstH 28 Mt 25 +&0] EetXM ClHto|A 2| 2&0| & E 3
HEE = A&

2 fo™ CldHto|A A 1|74 CH&lofl O]o
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FHE| D 2| Android iOS
oto|3 MEH OSO1I 2t AstElL|c usB ot o| osof ek MeHElLct use &
AM2E gl £ A&l Bluetooth O}O|3. & A& = Qi
EP. £+ U&LICH
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« i0OSO| A AVAudioSession.Category, AVAudioSession.CategoryOptions, AVAudioSession.Mode 71
2l AlAlste 2 24 *El7t EEE ER=X] 07 & HEtst= 7Is2 A48T = J&LCh

21 0|z{et 2RC|2 SDK HMEE AE5le B2 7|2 QLI MHE HZE F8E = U&LICH olE
£04,i0S9| .allowBluetooth M2 .playback HFQ A& 6t0 AIE5tH R =

Q F'80| KT SDKAMM RCILE BllZ Y5 7LE A& =~ gi&LCt.
Mol ZEE & QL L-MM 2F AE0| U= BRolEh A4S ES HAHKE

Android (Kotlin)

// This would act similar to the Subscribe Only preset, but it uses a different
ContentType.
StageAudioManager.getInstance(context)
.setConfiguration(StageAudioManager.Source.GENERIC,
StageAudioManager.ContentType.MOVIE,
StageAudioManager.Usage.MEDIA);

val stage = Stage(context, token, this)

// Other Stage implementation code

iOS (Swift)

// This would act similar to the Subscribe Only preset, but it uses a different mode
and options.
IVSStageAudioManager.sharedInstance()
.setCategory(.playback,
options: [.duckOthers, .mixWithOthers],
mode: .default)

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

// Other Stage implementation code

iOS of| 2 F[4&

i0S 2| 01| F|4&= echoCancellationEnabled HIMEE AFE38t0{ IVSStageAudioManager &
Soll SEHoE KMo{g =% JU&LICE ol HHMEo|MHE SDKAMIM AHE35t= 7|2 AVAudioEngine2|
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0o
1z
0%
x

OHE &3 O|HIE HEE Aleh

IVS AHE|O|X| Moi|o|E IR AA 2F  AHE|O|X[of| HIAlStEd= & 7ERIL| Al
SOt AuiFi& Lot

IVS AH|O|X| MC0|E IR =A AIZ FHIERF S AT AR E LLCH

IVS AE{|0|X| FH|0|E HIIR SM B8 FIR SHM7F SEELUICH AR
HAIE BXIFRFALE HAIREZE HAIE
EX|5tD Aedd 7|zZto| BHRE B
StopParticipantReplication API £ 4
oz Qe SAMI ZREE & UEL
Ct.

IVS AE|O|X| ¥Clo|E EZ nEE 7IE &R EES M BRI EES

2 WEtELICH o/ nEtstH EZ
7|150| dad0|EE| 7Lt Ctead o]
CEEHL EE £40| Yolo|EE L
C}.

>

mazon EventBridge

Amazon IVSO|A M EE|l= O|HENM EE|HE= Al dEE = U&LICH
. MH|IAE MEHE [} Interactive

A& MHAMO|Create a rule in Amazon EventBridge EHAIE 2 A
Video Service(IVS)E MEHEFL|CH.

olAl: 7+ &Ei #HE

CHe Amf: O] O|HIE = CHE Ol CHEF 23 Al 7F AmiE m +~AELICHO: S3 HAE HE + iU
S3 HZ!of| cHeh AMATE HF E[R7HLE, RTMP CHbol| CHEF AE 20| o|O] EXE).

"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",

Amazon VSO0l CH8F Amazon EventBridge T2 A4 258
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"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

15
"detail": {
"event_name": "Destination Failure",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",
"error_code": "e.g., AccessDeniedException",
"reason": "e.g., Access denied to S3 bucket. Please verify your bucket policy"
}
}
CtE 2ol X sHZ2 X[&at &7 ch4 Aol O|HIE Q| error_code % reason 40| LIEE[0] /Y&
L|Ct.
error_code reason =AM siZ &
ResourceNotFoundException S3IHZIIE HE S3 HZ!o| EXHst 1 SHHE 2|™of )L
T ot H =X| EelgfLCt.
Zlo| Exst=X|
2rolgtLict
AccessDeniedException S3 &0 Cht S3 HHZ! ™MAH0| IVS MH|A0f 2ot
HMATL HEE]  HEFS R0{5t= K| =l L|Ct.
RA&LICH HA
S QIR
Ct.
ConflictException AEZO0| 00|} SLUSHRTMP CHa RO &AM 4
= EiQI CHE EEEFHAETL QIEX| &
Qg LIt
InternalServerException MH|IA LIS 2F  2YE CHA| A|ZgFL[C 2X[7F X|&
=™ AWS Supportoll 22|35+ AIAI2.
CHat Az O] O|HE = CHY o £330| §3MHoE ARE}IS W MSELICEH
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"version": "0Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",

"source": "aws.ivs",

"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",

"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

"detail": {
"event_name": "Destination Start",
"stage_arn": "<stage-arn>",
"id": "<destination-id>",

}

CHef S=2: 0| OHE = CHefof E340| 22 E|H S ELICH

"version": "Q",
"id": "01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:43Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Destination End",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",

"version": "0Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
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"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>",

AH A

HEE M TS ELICH O] O|HEE 4 Z2MA mO|ZZ}QI0]
=) [ WAYBLIC A 74 mHo|Zatele AE|O|X|E MBXMoE TR O
E +4I5t T HICIQE HE 4 sl
{
"version": "Q",
"id": "01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:4372",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1)
"detail": {
"event_name": "Session Start",
"stage_arn": "<stage-arn>"
}
}

MM

Z=: 0| 0HEE T MMO|2ZE|D1 2

"version":

"0"’
Ilidll:

"source":

"01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",

"aws.ivs",
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"account": "aws_account_id",
"time": "2017-06-12T10:23:437",
"region": "us-east-1",

"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

"detail": {
"event_name": "Session End",
"stage_arn": "<stage-arn>"

}

0
H
o
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MM Amff: of o|HIE= AH|O|X| 4K, otLt Ol&f o] £3 Al = V(B LR 272 2la 7

2telof almfgh mf A1l

{
"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:43Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Session Failure",
"stage_arn": "<stage-arn>",
"error_code": "e.g., DestinationFailure",
"reason": "e.g. One or more outputs failed"
}
}
Ct= Eoll= A sHZ2 X|&a &7 MM Ao O[HIEQ| error_code 2! reason 2t0| LIEE|0] /U &
L|Ct.
error_code reason =Xl s &4 &
StageDeleted AH|O|X|7F &AM T8 AESHT| Tod| BHAIZF EXH S
E|A&LCE. =X| Zelghlct
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error_code reason =X si&d &
DestinationFailure StLF o|&to| &3 Il CHA @ FE & elsrL|Ct.
Al
InternalServerException MHIA LR 2F  ZHUZ CHA] A& LICH X7 X|&

=/ AWS Supporto] 22|35 AA|2.

of: 7HE & 7IAt B2 ZEf ¥HE

ol 2E Al%f: o] O|HIEE HAIXIIE AE|O|X|of AL emd S30i| B2 =D QS W = AFELICH

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T22:09:5872",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording Start",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z"
}
}

ol2E &=: 0| O|HIE= HAIXte| AE|0|X| 4Z0| M EISH H2 ZE 10| S30i H PSS
o =~ &1Lk

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",

"account": "123456789012",

ol 70 &R 2 AEf HZ 263



Amazon IVS

"time": "2024-03-13T722:19:04Z",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdef1G2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording End",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z2",
"recording_duration_ms": 547327

Bl AISH Almk: O] OIMIE = HIAIRHE B0l 4ZstxIBt @R 2 oI5 BIZTo| AIRHE|X| o2
£ AEILICHO!: S3 RIS &2 4 L HHAE 4 8= BL). AIAIRLLl Btol2 AER0| H 2T

<=2 T
T|X| ef&LcH

"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T22:09:58Z",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdefl1G2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording Start Failure",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z",
"error_code": "e.g., AccessDeniedException",
"reason": "e.g., Access denied to S3 bucket. Please verify your bucket policy"

ChS Eolles A aid X[&x A 22 Al2F Alif O|HIE Q| error_code &! reason ¢40| LIFE]
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MAlgt AEEIY A
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error_code

ResourceNotFoundException

& glaLict
AR T

S3 HHZ!oi| CHet
HMATF FHF
R&LICH HZ

HAS 2OIFL|

AccessDeniedException

Ct.
ValidationException HlZ ol X|HE
X| gf&= HIE|L

=24

InternalServerException

tzZE 2 Aof:

7l=g 4 et
"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type":

"source": "aws.ivs",

"account": "123456789012",
"time": "2024-03-13T22:19:042",
"region": "us-east-1",
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et
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Hodst=x| &olat |},
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EELEY

A AZ CHAl A= LICEH
E[™ AWS Supportd] &2
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"IVS Participant Recording State Change",

"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdefl1G2hij"],

"detail": {
"session_id": "st-ZyXwvulT2s",

"Recording End Failure",

"xYzlc2d3e4f",

"recording_s3_bucket_name":

"event_name":
"participant_id":
"bucket-name",
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"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z2",
"recording_duration_ms": 547327,

"error_code": "e.g., AccessDeniedException",
"reason": "e.g., Access denied to S3 bucket. Please verify your bucket policy"
}
}
Cl2 Eolle 22X a2 |2 &7 B2 S22 Al O|HIEQ| error_code 2! reason ZtO| LIQE]
0] U&LICE.
error_code reason =Xl si&d &
ResourceNotFoundException SIHAE 2 S3 HHZ!o| EXfst SHIE 21T U
T gLt H =X| &elgr|ct
Zo| EZxist=X|
Eolgh|ct
AccessDeniedException S3 HHZlof CHet S3 HZ! XAo| VS MH|Ao0l Zest
HMATL HEE] HEHE Foist=X| EIFLICEH
A& ct HA
HAMZ ol
Ct
InternalServerException MHIA LR 2F ZHUZ CHA| A& LICH 27 X|&
|3 AWS Supportol] 22|35t AAIL.
o2, JHE FHIHA o2 HEo| #4835tk U= 75'—?—% AH|O|X| AAIRF7F AE|O|X[0AM Q12 S

OII

ZUCH CHA| @Z5tE B2 IVSHM= O MMt St S3 HFA| BIZEE AlI=&LICH &
oz 29| oA recording_sB_key_preflx°| session_id 74 240i detailQ]
session_id ZEQt CHE 20| /US = JU&LICH ZZstE JHE FHIMA B 2E HE e HE6tMLe.
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"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Published",
"event_time": "2025-11-18T16:40:32Z",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f",
"replica": true,
"source_stage_arn": "arn:aws:ivs:us-west-2:123456789012:stage/AbCdeflG2hij",
"source_session_id": "st-sdfdfdfgdfgh"

}

HIEREIE AA F A o] O|HIEE & 7EAIE ARO[l HIAE SXIFHE i ™SELICH

>0II

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Unpublished",
"event_time": "2025-11-18T16:40:32Z",
"user_id": "Your User Id",
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"participant_id": "xYzlc2d3es4f",

"replica": true,

"source_stage_arn'": "arn:aws:ivs:us-west-2:123456789012:stage/AbCdeflG2hij",
"source_session_id": "st-sdfdfdfgdfgh"

IR HAl 257 O] O|HIE = AE|O[X[of HlAlStEd= & 7EAte] A7t AluiRiE mf oA LICH

"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Stage Update",
"source": "aws.ivs",
"account": "123456789012",
"time": "2020-06-23T20:12:36Z",
"region": "us-west-2",
"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"
1,
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Publish Error",
"event_time": "2024-08-13T14:38:17.089061676Z",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f",
"error_code": "BITRATE_EXCEEDED",
"replica": true,
"source_stage_arn": "arn:aws:ivs:us-west-2:123456789012:stage/AbCdeflG2hij",
"source_session_id": "st-sdfdfdfgdfgh"

IR S A% o] OHIEE HIMAF SAM7H ARHE 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",
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"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Replication Start",
"event_time": "2025-11-18T16:40:32Z7",
"user_id": "Your User Id",
"participant_id": "xYzlc2d3es4f",
"destination_stage_arn": "arn:aws:ivs:us-west-2:123456789012:stage/

XYZdefl1G2hij",

"destination_session_id": "aBClc2d3e4f"

}

ItX =X Z2: 0| O|HEE= &IIX SXM7t S2E M MESELICH AAIXIZF AAIE
AlREF7E AHIAIE SX|5tD AMedd 7|ZHo| Bt& El 73 StopParticipantReplication API &
N7t Z2E £5 &Lch

SKIFAHLE A
o2 Ql5H =

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Replication End",
"event_time": "2025-11-18T16:40:327",
"user_id": "Your User Id",

"participant_id": "xYzlc2d3es4f",

"destination_stage_arn": "arn:aws:ivs:us-west-2:123456789012:stage/
XYZdefl1G2hij",

"destination_session_id": "aBClc2d3e4f"
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EZ ueh: o|o|HEE ZIZE HIIAI EES MK EESZE uEE
J30|EE|AHL Ct2a8|0|EEHL EE £A440| MO|0|EEILCE.

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Stage Update",
"source": "aws.ivs",
"account": "123456789012",
"time": "2020-06-23T20:12:36Z",
"region": "us-west-2"
"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"
1,
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Token Exchanged",
"event_time": "2025-11-12T20:54:537",
"user_id": "UpdatedUser",
"participant_id": "xYzlc2d3es4f",
"previous_token": {
"capabilities": ["SUBSCRIBE"],
"attributes": {
"role": "viewer"
I
"user_id": "InitialUser",
"expiration_time": "2025-11-12T21:54:527"
},
"new_token": {
"capabilities": ["SUBSCRIBE", "PUBLISH"],
"attributes": {
"role": "moderator"
I
"user_id": "UpdatedUser",
"expiration_time": "2025-11-12T22:54:527"
}
}
}
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Amazon IVS
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 State: Stopping
EventBridge: Session Start
—
I \
EventBridge: \9)
Session End
\j No publisher data
Destination succeeds - received for more . 5 minutes
EventBridge: g::i Te'?‘f:t'i?’g than 60 seconds —m- S(t:;z?psotzmoz d —Clean Compaosition
Destination Start ’ EventBridge: ’ PP resource

I r Session End

Destination failure
EventBridge: Destination Reconnecting
Destination transitions to Reconnecting state --
if reconnect succeeds, keep Compaosition active;
otherwise, EventBridge: Destination Failure

Note: Composition-related EventBridge
events have the "IVS Compaosition
State Change” event type. This figure
shows only the "Event" field.
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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/9W590BY2M8s4"
"name": "MyEncoderConfig",
"tags": {3},

’
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Amazon IVS

"video": {
"bitrate": 2500000,
"framerate": 30,

"height": 720,
"width": 1280
}
}
}
T ARt
2| 8ol M3 E EncoderConfiguration ARN2 AtE35H0{ 48 E|AAE MdBFLICtH

2= Bo|o}R oA

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-

east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel":
{"channelArn": "arn:aws:ivs:us-east-1:927810967299:channel/

DO1MW4dfMR8r", "encoderConfigurationArn": "arn:aws:ivs:us-

east-1:927810967299:encoder-configuration/9W590BY2M8s4"}3}]"' --layout '{"grid":

{"participantOrderAttribute":"order", "featuredParticipantAttribute":"isFeatured", "videoFillMode

PiP oiO|0} oi A

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"}}]"' --layout '{"pip":
{"participantOrderAttribute":"priority","pipParticipantAttribute":"isPip", "pipOffset":10, "pipPc
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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/8faHz1SQpoik",
"startTime": "2023-09-21T15:38:37+00:00",
"state": "ACTIVE",
"tags": {}
}
]
}
o FHE AL FXRIstEAHE HAIRF & 7HR7F A O|X|of| M2 Mo 2 HAISHE S 3H{oF & LICH XHA|
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aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=1
aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=2
aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=3
custom-participant-order £482 £ &% L PiP 2| &7IXE MEist= 80+ A e = U&Lct

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=2,isFeatured=true

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=3,isFeatured=true

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=4,isPip=true
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ALE ArEd| of Al

AFE AREH| O Al

o UBHOIHNX|- &HIIX7I S EESE ChA| AZAE I |IXIE |XIELICH

. Q43 7|t HYX| - Ol & S04 A0 = order=1, & A0ll= order=28 X|X& £ QlaLICt.

- M =9 7[gtdlolotR - =M gLol E 2 VIP & 7tA7E X EAIELICH

- ™ gilo[o}R - EFE AlLtE|20IM AR XIYE &M Xt
featuredParticipantAttribute % pipParticipantAttributeE® ZAgE & U&LICH

. AB|OIX| 7 A3 B8 - MZ CHE AE|0[X|o] AE 2|07} 43 &8 5HE VS Mode AT} 22 Al
LIZ|20] &7tAF EXE AE5te A &M XIH £ R 2|50 CHef AH|O|X| F440i| A2 HY
x|E Mo{& = A&LICt

O FHIRE S AL Atlel B2 SHNE ARE W 2o el FIR S8 &8 Z2ehE [

H9o|5t04 CHef AH|O|X|0| A ¢Hot= TilOlotRE E e = U&LICH

O|& {1t o| S &M

AR XIS &IRL &M X[HE2 MEfX 7|50[0H O™ T &S| S '8HELICEH

participantOrderAttribute?} Q= 7|&E FH2 & AlZh =M X|HE A& 3510 B4 gi0] A|
& X SELICH participantOrderAttribute’t Bl EAEE HHE F2 AIAHRR2 MEXF XIH

=M X|HE &2t™5| FAlStD 7|2 sZo| MEFL|CH
VS MH & 80 31H 227 43|
148 3tH SR dlo|ofRE AF235lE{H ofe EHAHIE [MEM|2.

EncoderConfiguration 2|4 A A4

rr

ofgi BHE2 M & 7 TtZtO/E{(HIC|R HIEDOIE, ZHd £ L siafx)E 745t
EncoderConfiguration 2|AAE MAdEHLICH.

aws ivs-realtime create-encoder-configuration --name "test-ssc-with-screen-share" --
video={bitrate=2000000, framerate=30,height=720,width=1280}

= AH|O|X| #7IAF EE2S MMEILICH featured €% 0|82
O|E 2 true £40| screen-share® M&E /\E1|0|X| 2 c'i S8l

screen-share £440| ¢/
st 74

Io
oIl

screen-shareg X|H
OF &rLC}t.
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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"

},

"expirationTime": "2023-08-04T05:26:11+00:00",

"participantId": "E813MFk1PWLF",

"token":

"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJ1leHAiOjE20TEXMjY3NzESImlhdCI6GMTY5MTA4MZzU3MSwianRpIjoiRT

}

gt

é; )erF

oo

—

OK

toh

7 7152 AH835to] FEE AlFoti{H O BYE AFSELICH

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-

east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel": {"channelArn":
"arn:aws:ivs:us-east-1:927810967299:channel/DO1MW4dfMR8r", "encoderConfigurationArn":
"arn:aws:ivs:us-east-1:927810967299:encoder-configuration/DEkKQHWPVaOw0"}3}]"' --layout
"{"grid":{"featuredParticipantAttribute":"screen-share"}}'

{
"composition" : {
"arn" : "arn:aws:ivs:us-east-1:927810967299:composition/B19tQcXRgtoz",
"destinations" : [ {
"configuration" : {
"channel" : {
"channelArn" : "arn:aws:ivs:us-east-1:927810967299:channel/DO1MW4dfMR8x",
"encoderConfigurationArn" : "arn:aws:ivs:us-east-1:927810967299:encoder-
configuration/DEkQHWPVaOw0"
I
"name" : ""
I
"id" : "SGmgBXTULuXv",
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"state" : "STARTING"
1,
"layout" : {
"grid" : {
"featuredParticipantAttribute" : "screen-share",
"gridGap": 2,
"omitStoppedVideo": false,
"videoAspectRatio": "VIDEO"
}
.
"stageArn" : "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQpoik",
"startTime" : "2023-09-27T21:32:38Z",
"state" : "STARTING",
"tags" : { }
}
}

AE{|O|X| ES13MFk1PWLF & 7FAF7F AE|O|X|0od EoqstH ST & 7FALS| HIC|R7F £ 2201 EAIE
1 CHE 2 & AH|O[X| AARt= &% otalol| A E LCt

Channel details

Channel name Channel type Video latency

test-channel Standard Low

Playback authorization Auto-record to 53 ARN

Disabled Disabled I

¥ Live stream

@ Note: Playback will consume resources, and you will incur live video output cost. Learn more ]

State Health Duration Viewers

[ uve ) © Healthy 00:00:08 0

» Timed Metadata

T AlE 284



Amazon IVS

T K|
AHMEX| 242 SXI5HEdH StopComposition S MM Z SEFIML.

aws ivs-realtime stop-composition --arn arn:aws:ivs:us-east-1:927810967299:composition/

B19tQcXRgtoz
{7 2R L S W

THS ASE I YA £ U YBT SHE ListT AR 7

I

o| MMojMeE IVS HH
He AoHarL|Ct.

« UR ML 22 7t 0|20 B2 2C|2 1A FHAMO| LIEFE £ Ql&LCt
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Amazon IVS AAIZFAER|Z AL MEHM

VS B2 S | AlA|Zt 2E2|Y

IVS &A[Zt AEE|Tol= F 7t 2|2 &440] Q&L

o W IR BIZEoME 28 HIAIREe] OlC|o{7 ez of mtlof B2 S ElLct

- B0 S& HIAYME 2E AAIXS| O|C|o{E B E7|2 ZAgHstod stLEe| o] M= E
LIC}.

0 2 7R A2 Yo MHE £7F Amazon IVS 22 37 wMsHK| Ex|BH 238 glaEoMeE 13

E HICIo MY 220 tiEh 23 77 ddEfLC F 7IX| B2E MM 2F EE S3AE
2lX| & 2% HIE0| YAELICh RtMEH LIE2 Amazon IVS 25 & XA,

o MEXR XY 758t £FRMOEE QE & A |VSStageSaver ZEME & 210| AtA| S AEE &
I MH[AQ| 7[HO 2 ALS 3|'| EANR.

Publisher A

'e)®fe) —Publisher A Recording - .../publisherA.m3u8

¥ .
élﬂ%ﬂé ——Publisher B Recording—s .../publisherB.m3u8

IVS Stage S3 Bucket
Publisher B
S azg
Ol M2 ofe] 7 AIXte| DIC|o{E B E7|=2 ZAgrstod stLte| mhedoi B2 E =22 2C|ME HIC|
2 2ol MEFLICH RHME L8 2 SE BZE S HZTstAL.
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https://aws.amazon.com/ivs/pricing/
https://github.com/aws-samples/amazon-ivs-stage-recorder
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Publisher A
O Publisher A
——Publisher A— — .
rQn% C— | Composited .../composite.m3u8
AESBANL publisher B—»| = Stream
IVS Stage IVS Server-Side S3 Bucket
Composition

Publisher B

1

IVS AAIZF AER[UES 2B MUY B2 Y2 7E &7iX 22 Y SEH(CHS &#7txH 2ll2E 250
CHEH MM E &+ QaLch MUY dZEE M35 £ = HIEdststn WU Uo| MME|ls ZtHe =
Sheqd™:

« I IR M2 SOl 42 thumbnailConfiguration £48& AL ELICH

- 2% g2 B thumbnailConfigurations &4 AF & LICIH

WY 7t 2 1~86,400E(24A12H0IH, 7B Mo 2 ML SR T2 HIF Y
LH& 2 Amazon IVS Real-Time Streaming AP| 2| IHEHAE & XM 2.

tlof RJU&LICE REAMIEF

\OII

M FA0l= SEQUENTIAL LY/EE= LATESTZ MM E £ Q&= storage =7} ZEHELICEH
storage HEo 2t MU Yol S3 AEEZ|X| S&0| ZHEELICY.

+ SEQUENTIALS ZE Mg =lzd gdrAloZ X{&ELIC} o Zto| Z|2Z Lt
o LATESTE 7HE =2 MU K& 51D O™ M2 FHo{&sL|Ct.

A HHYE S22

b

SEQUENTIAL 2 LATESTE 25 X|H5IH M| Uo| =xtX olzlo|EH& A=}
TFME F 7o 7He S3 ZA=of 7|EEL|CH

VS 7HE & 7tAH B[RS | AAlZF AE2[Y

O] 2 Mol M= IVS Real-Time Streamingt &7 7HE & 74 B2 Y2 AHE5te WHE JdHELICH
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https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/Welcome.html

Amazon IVS AAZHAEZ|Y AL AT

EZF SIAEEX| Y 2F H|&0| MEELICH HU|Yoll= F7HIVS F 0| £otE|X| ef&L|Ct XpA|E
LI Amazon IVS 222 XM 2.

IAYME IVS AAlZ 2AEE|Y 10| VS AE|O|X| HAIRHE 7HEX 2 2 S3 H{Z!0]|
o &LICH AH|O|X|ol 7HE & 7IRF BIZEE AL8E = US W AARZF AE[O|X|0f HIA|
&t7| AltstH sl 27} |2 L

I stLtel HIC| 20 2 E AE|O[X| #HIMAHE Aok Bt S8 82T §4ol o MEg &Lt IvS
Azt 2ER|Y 2EIZ B2E 242 BZEE HESHMR

Publisher A

'e)®fe) —Publisher A Recording - .../publisherA.m3u8

) .
éli}:dé ——Publisher B Recording—s .../publisherB.m3u8

S3 Bucket

IVS Stage

Publisher B
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Amazon IVS MAZE AEE|Y AL AEM
O vy

App
(Real-time

D
App Backend | >
>

Streamer)

|

|

|

|

|

|

|

|

EventBridge event for Participant A Recording ‘
(/VS Participant Recording State Change - Recording Start) }
;

|

|

|

—

|

|

|

!

|

S3 Bucket I H VS
| ! I Create a StorageConfiguration (reusable) >
I | 1 . .. .
: : Distribute :—Create a stage with participant recording enabled |
| ™ participant tokens™ |
| |
| }—Partlupant Ajoins the stage and starts publishing >
i
I

I
|
~—Write HLS VOD fbr Participant A

L Participant B joins the stage and starts publishing -

(IVS Participant Recording State Change - Recording Start)” |

I

I

I |

[ I i

: : || EventBridge event for Participant B Recording
I

«—\Write HLS VOD for Participant B

I

VODE =fdsttd™ S3 HZI0| ERELICH RbAMIEH L8 2 HZ! dE Lol CHet S3 MBME =5t
M. &1D=2, 74y ’EUPXP ol Z2E2 S3 HZ2 IVS AE|0]X|2t SYUEH AWS E|TH 0] 4 =[ook &L

o UM ARH HE2 HAU ARKA M8 £= HA 4R 7|2 M olo{of &LCt.
- 712 53t M2 Amazon S3 #E[AE 7|8 A88F M & & 38H(SSE-S3)040f &Lt

REMIEH LHE 2 S3 MBEMOiAM 2| A7 Ko X S35 2E HO|EH ESE HXSAL.

2. StorageConfiguration ZHxi| 444

C

HZ 2 MEE £ IVS dAlZh 2E 2| APIE XM 2 5 FE 5104 StorageConfiguration &£
dEELIcH AE2|K| FH0| HEEIH IVSE MSE S3 HAlof| 2dst= HEte @7 ot o]
|

StorageConfiguration ZiX| & 042 AH|O|X|0l| M RHALE & = U&LICH
3. 27X EES 2 AHO|X| MY

O|X| AutoParticipantRecordingConfiguration 244 A& Sal| 7 &7txt |2 0| & -gstE VS &
EO|X|z= 2 & Z HIAIRte| &Itxt EE X H/dsHoF &LICt.
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/creating-bucket.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/about-object-ownership.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/UsingEncryption.html
https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_CreateStorageConfiguration.html
https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_CreateStorageConfiguration.html
https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_CreateStage.html
https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_CreateStage.html

1>

Amazon IVS Azt AEE|Y AL dEM

otel 2Ho|M= &7EAF EZ 2719k JHE & 7HAL el 2ol & dstE! AH|O|X|7F - dElLict

POST /CreateStage HTTP/1.1
Content-type: application/json

"autoParticipantRecordingConfiguration": {
"mediaTypes": ["AUDIO_VIDEO"],
"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-
configuration/AbCdefl1G2hij",

"thumbnailConfiguration": {
"recordingMode": "INTERVAL",
"storage": ["LATEST", "SEQUENTIAL"],
"targetIntervalSeconds": 60

}
I
"name": "TestStage",
"participantTokenConfigurations": [
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"
},
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"
}
]

4. EM HAIKtE AE|O|X| EHod
IR E22 AMROIA BIE 53, AIAIRE7F AEO|X|ol| &0{5tod ZIAIE AlZtStE S L.

AMEXE7H AE|O|X|0f| £ 043t0q |VS A A|ZF AE 2|2 Broadcast SDK & SHLEE AF& 3504 HIAIE AR
St &R R Y T2EMATL AFSSZE AZE[D HZ 0| AIRE|RIZ 2 LIEIHLHE= EventBridge Of

HETL = AELICH (OHIETLIVS &7tAL T ZE e #HE - ZE AZFL|Ct) ol SAlof &
S3 HHZ!ol vOD 2! HIECO[E{ o AMZ(7F FH7HA-TZE Z2MATE AZFELICH &0 01 &2 7|
Zh(5= O|Eh S¢t HZAE & 7txtolAI= 2ol EF E|X| et &LCt

Zt BlZE 2l S3 HFALE 7HME F 7HX| Yo /d&LCh
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https://docs.aws.amazon.com//ivs/latest/RealTimeUserGuide/getting-started-pub-sub.html
https://docs.aws.amazon.com//ivs/latest/RealTimeUserGuide/broadcast.html

Amazon IVS MAZE AEE|Y AL AEM

« EventBridge O|HE E7|:

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T22:19:04Z",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:123456789012:stage/AbCdeflG2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording Start",
"participant_id": "xYzlc2d3e4f",
"recording_s3_bucket_name": "ivs-recordings",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z"
}
}

* GetParticipant APl Zf 4-& 7tAb7} B ZEEl= S3 HAO MF A7 S| ZE ko] U&LICH 23
2 2o Z &Lt

POST /GetParticipant HTTP/1.1
Content-type: application/json

{

"participantID": "xYzlc2d3e4f",

"sessionId": "st-ZyXwvulT2s",

"stageArn": "arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"
}

Content-type: application/json

{
"participant": {
"recordingS3BucketName": "ivs-recordings",
"recordingS3Prefix": '"<stage_id>/<session_id>/<participant_id>",

"recordingState": "ACTIVE",
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https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_GetParticipant.html

Amazon IVS
}
}
5. VOD RHA4
HIZEo| 22 E|H VS Z80[0{E AFE350d & = U&LICH VOD A2 /8t CloudFront HiZ M
of cHer X[&I2 Z2tol8! HHZloM I ZEE 28I = RjME BESHMIL.

JHE bR R E e HEE M S3 HAO| RC|2 HLS MIIHER A HE|E 5 MEHe £~ Ql&L|Ct
0q A

o
ol S AEFH

=

= =
AE|O|X|E A& [ AUDIO_ONLY mediaTypeS MEHEFLICH

POST /CreateStage HTTP/1.1
Content-type: application/json

"autoParticipantRecordingConfiguration": {
"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-
configuration/AbCdef1G2hij",
"mediaTypes": ["AUDIO_ONLY"],
"thumbnailConfiguration": {
"recordingMode": "DISABLED"

}
.
"name": "TestStage",
"participantTokenConfigurations": [
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"
},
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"
}
]
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https://debug.ivsdemos.com/?p=ivs
https://docs.aws.amazon.com//ivs/latest/RealTimeUserGuide/rt-composite-recording.html#comp-rec-playback

Amazon IVS AAZHAERY
MUY M8 =2
JHE VA BlEE e A M S3 Aol HUIUE T EE| =5 MEfE = QI&LICE O] 7|52 ALS
= MHE W mediaType2 NONEQLE MHELICH O A &tH HLS MIHET}

st AH|O|X|E YHd
HE|X| ot ‘HIH Yol 04T 5] Mg xlod 83 HZlol| 7| FELCH.

POST /CreateStage HTTP/1.1
application/json

Content-type:
{
"autoParticipantRecordingConfiguration": {
storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-

configuration/AbCdef1G2hij"
"mediaTypes": ["NONE"],
"thumbnailConfiguration": {
recordingMode": "INTERVAL"
"storage": ["LATEST", "SEQUENTIAL"],

"targetIntervalSeconds": 60

},
"name": "TestStage",

participantTokenConfigurations": [
"SUBSCRIBE"],

{
"capabilities": ["PUBLISH",

"duration": 20160,
"USQIICI". Illll

"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,

"userId": "2"
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02 dIZYO0| 22 E[H VS FH IR Eﬂ = AEl HE - Bll2Y S O|HE7} EventBridge S35 &
SELICE o] OlHIET = AIEl Fofot HZEE AERE A5 X2|5t= 0| E&LICE XA
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s3://mybucket/stageld/stageSessionId/participantId/timestamp
events
recording-started. json
recording-ended. json
media
hls
multivariant.m3u8
high
playlist.m3u8
1.mp4
thumbnails
high
1.jpg
2.3pg
latest_thumbnail
high
thumb. jpg

events EZH0|E B2 E 0|'HI ol = 5t= HIEIH|O|E{ ol E0
E

{ Q& LICt JSON HIEH|O|E m}
Ue gAYl AFEIHL, B3 Moz ZREHU, Az 2 E 1 MME

= L|C}.
» events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

ZF0{%l events EH0I| recording-started. json & recording-ended. json £&
recordlng-falled.JsonOI ZEE[o] AELICH o47]ofl= BlZEE HM & E3 40 2EE o

EtCl|O|E{7} gt ELICH OS2 JSON ME HELct
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ol OIS NS HERCIEIT Olef3t BHUAHLE AR stof AATS Herst A HuE £ aL
CH.

Zb £ I1XFC| HLS RN S 20i= C2 2 E AlStE EXT-X-PROGRAM-DATE-TIME Ef17} =& ElL|C}.

o HAY AIRHA H MOIHE).

Ol2f8t EIUAHT L Yalx HUTE ASSHH SUBH AlZt HXE AI8stod 2E A7HRiof LR
s7|shElLch

HLS XM S5 0o Al

#EXTM3U

#EXT-X-VERSION:7

#EXT-X-TARGETDURATION:12

#EXT-X-PLAYLIST-TYPE:VOD
#EXT-X-MAP:URI="init-0.mps4"
#EXT-X-PROGRAM-DATE-TIME:2024-01-01T12:00:00.000Z
#EXTINF:3.30091,

0.mp4

#EXTINF:5.63794,

1.mp4

#EXTINF:2.74290,

2.mp4

#EXT-X-DISCONTINUITY

H#EXT-X-MAP:URI="init-1.mp4"
#EXT-X-PROGRAM-DATE-TIME:2024-01-01T12:00:52.772Z
#EXTINF:2.54412,

3.mp4

#EXTINF:5.63649,

4.mp4

EXT-X-PROGRAM-DATE-TIME Ef1= &1 HHm{ MIHEQ} 2 2912 X| &0 M HEHst UTC AlZHE A
3ot2 2 CHE FI7IAte] 2 Y HAUSHA S7I3He = J&LCt

5tE4 ZF & 7}AF2| HLS RHA = = 04| A EXT-X-PROGRAM-DATE-TIME
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HICI2 ME| =T & AL835t0d Ab=: ME| 71 ol M8 E &+ U&LICH B2 ol Eu&H0[ UeE 8
2, ollg AlHe Bt UARHE = MA| 2Tl M & SVISHE RKIste ol 2e Elo|T HEE X

JSON H|EIH|O|E] mtd

O| HEtCIOIE{= JSON SAILICH ol Chg HE = FdELCH

A
= L=

Field

30
o2
5]

Rl
Pl
[
2

dEE AAR A2E|E AH|O|X|
O] ARNQILICE.

stage_arn

Mo
P2l
e
k=)

session_id session_id ZE7IXI7F B2 R
= AH|O|X|e] E LIEtHL = BAIY

4Lt

Rl
pal
ne
2

ol 2 EE IR e AERHE LIE}
L= SRt LIt

participant_id

Ho
]
e
[
Y
I

2|22 0| A|ZHEl RFC 3339 UTC
EFIAEHZQILICH recording
_status 7} RECORDING
_START_FAILED ¢l Z@=0e=
0| 7|52 MEE =+ gigLct.
recording_ended_at Of CHEt
ofgiol T RZSAMSL.

recording_started_at

MO
Pl
12
P
!

g2 20| ZFE RFC 3339
UTC EtHARIZQIL|CE O
= recording_status 7t
"RECORDING_ENDED" EE
= "RECORDING_ENDED_W
ITH_FAILURE" QI Z<0i Tt At

8% 4+ UsLict

recording_ended_at
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Field

recording_status

recording_status_m
essage

media

hls

=0
o2

il
P2l
e

Rl
Pl
[

|

|

e
1

of

>
0

-
=

1 recording_started_
at It recording_ended_at
2 O[2{&t o|HIET} M=
O| EtUARMIT O|H HLS H|C|2-
MOHE E}QIAE T o X{2t5|
x|5tX| g2 = AU&Lict B2
X|& AlztE HEstA mhetstedH
duration_ms ZEE ALSSHA
(@]

L.

HlzE dENLICH =3
Zt: "RECORDING_STARTED
" "RECORDING_ENDED" |,
"RECORDING_START_F
AILED" , "RECORDIN
G_ENDED_WITH_FAILURE"

AEfol CHEt B HELICEH
O|& recording_status 7}
"RECORDING_ENDED" E:
= "RECORDING_ENDED_W

ITH_FAILURE" Q! A0 gt At

g8 4 AaLich

ol HZEof At

St
=

ZEIxo| BHE A E Z&st=
5
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Field

duration_ms

path

playlist

renditions

path

playlist

thumbnails

path

=0
0%
]
1>

02
1
b
Y

Y
I

MO
ne

A 04
= o

BlZEE HLS 22X 0| X|& AlZ
(22|=)LICt o= recording

_status 7} "RECORDIN

G_ENDED" EE= "RECORDIN
G_ENDED_WITH_FAILURE" ¢!
geolgt A8 5 A&Lich B2
2ol 2= k7| ol dufgt < ol
Zr2 oluct.

HLS OFAE RHM =55 mlo| ol
lL|Ct.

o| gd#tof CHaH HLS 2RI 7} X%

storage E =7} SEQUENTIAL 2
ZEsle AR AMEE = UG
L|Ct.
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1
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Field 7

o
renditions 2| of HIEFCH| OB ZHA| < gdEt HHA (A |
QU H434)QIL|C}, & A SELE 0|4t o]
B4gto| AUA&Lct
path =R of| Of gd2tof CHe MUY iE._i HH
3l S3 HFAL| 4TH ZHR2 YL
Ct.
latest_thumbnail A el Huld 222 dYste EHY
T QULiCt. ol LY 79
storage ZEJ} LATESTE Z¢&
st do AISE = /JU&LICH
path = At o latest_thumbnail O] MZE|E=
S3 ™ M= A|.o| AI-|_-_|.| 7=|§0I|__||_-_|.
renditions 245 of HIEFHIOIE] Z4% O w42 HH (AL
Y B L|ct &4 st o2 o
Bi2to| U&LCt
path TN P o] Of g4&tol| CHEk =[41 [ ol X
| S3 MFAe o) B2 L
Ct,
version TN Ao o HEHCH| O|E A 7[0te| HA ILICH.
04|: recording-started.json
{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdefl1G2hij",
"session_id": "st-ZyXwvulT2s",

"participant_id": "xYzlc2d3e4f",
"recording_started_at": "2024-03-13T13:17:1772",
"recording_status": "RECORDING_STARTED",
"media": {

"hls": {

JSON H|EtC| O[] mhed 300
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"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [

{

Ilpathll: Ilhighll’
"playlist": "playlist.m3u8"

}
]
},
"thumbnails": {
"path": "media/thumbnails",
"renditions": [
{
"path": "high"
}
]
},

"latest_thumbnail": {

"path": "media/latest_thumbnail",
"renditions": [
{
"path": "high"
}

0i: recording-ended.json

"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id
"session_id": "st-ZyXwvulT2s",
"participant_id": "xYzlc2d3es4f",
"recording_started_at": "2024-03-13T19:44:197",
"recording_ended_at": "2024-03-13T19:55:04Z2",
"recording_status": "RECORDING_ENDED",
"media": {
"hls": {

"duration_ms": 645237,

"path": "media/hls",

"playlist": "multivariant.m3u8",

:stage/AbCdef1G2hij",

JSON MIEtH| OB e
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"renditions": [
{
Ilpathll: Ilhighll’
"playlist": "playlist.m3u8"

},
"thumbnails": {
"path": "media/thumbnails",
"renditions": [
{
"path": "high"

},
"latest_thumbnail": {
"path": "media/latest_thumbnail",
"renditions": [
{
"path": "high"

0i: recording-failed.json

{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij",
"session_id": "st-ZyXwvulT2s",

"participant_id": "xYzlc2d3es4f",
"recording_started_at": "2024-03-13T19:44:1972",
"recording_ended_at": "2024-03-13T19:55:04Z2",
"recording_status": "RECORDING_ENDED_WITH_FAILURE",
"media": {
"hls": {
"duration_ms": 645237,
"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

JSON MIEtH| OB e
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Ilpathll: Ilhighll’
"playlist.m3u8"

Amazon IVS
"playlist"

}I
{

"thumbnails":
"media/thumbnails

"path":
renditions": [
{

"path": "high"

iy
"latest_thumbnail": {
"media/latest_thumbnail"

P

AME

"path":
renditions": [
{
Ilpathll: Ilhighll
}
]
}
}
}
MP42 BiZ T gt
JHE &R B2 Y2 7Y S50 RZEHE MP4(IMP4) M1HEZ FHEHLS EAlo2 MEEL
CH HLS BlZE S B MP4 ot U2 #4E5l24™H FFmpegE Mx|5t0 CH3 0t 22 HYS A®ELICH
ffmpeg -i /path/to/playlist.m3u8 -i /path/to/playlist.m3u8 -map @:v -map l:a -c copy
output.mp4
IVS BlZ2F | &AlZH 2AEE|D
Ol BEMollME M = 74 Lol S8 82T 752 AL8ste WS dysLch 28 Al2gs
5tH VS MHHE AF2510q StLtol E7 |2 &2 EO|X| AIAXIE =™ 2 At ChS Aot
HIC|2 & S3 HZ!o| KEE 2 ZM IVS AE|0|X[Q HLS HIZE S MMHE & U&LICH
S3IAEDX| Y 2F H|E0| MEELICH MUY= F7tIVS LZ0| Bt E|X| et&LICt KbMIE
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=3 M REIS AP 5 B AAIXIIF 9= AE|O|X|9 HIZ S CHAIO 2 AFREH S3 H{Z)0] 9Jo{ok
tL|C}. ol 2§oll A= EventBridge O|HIE S AFR5104 S3 HZlo Al BAC & 4 Q)= 8 71x| Y2
Z2s AESLICH I Al KA 2Eof et A2 AlStstT SX|E £ QlaLch,

1. ZF HAIRIE I8 IVS AH|O|X|QF 7K EE2 S MAMFHMIL.

N

. EncoderConfiguration(B| 2 Y& H|C|2 9| FHZ & AIZ LIEIHL = ZA|)S S Ee|ct

3. S3 H{Z! 1t StorageConfiguration(BlZ Y 2HE7F & El= ?Ix)S A8 LICH.

E2: 7|Z S3 HAE MEst= 2 AR
HE2o 2 E[o{oF ELICE RtA[EH LIE2 2

4. AE{|O|X|of| Zodst AHE|O|X|of HAISHAL.

5. & 7LX7F AIAIH EventBridge O|HIE & gFo ™M S3 DestinationConfiguration Z4&|E CHA S 2 5104
StartComposition2 S Z35tM| 2.

= X # 83 HA| #XIEl= HLS MIOHEE &l = &Lch

o

App

: App
(Real-time
Streamer) Backend
1
53 L _Create IVS stage >

Bucket

Y

L—Create EncoderConfiguration

Y

|

|

|

| I

} L _Create participant tokens
| I

|

|

|

\

I—Create StorageConfiguration

Y

\J

;Jom IVS stage as a publisher participant
'— EventBridge event (VS Stage Update - Participant Published)—

I_StartComposition »

T
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|

1 EventBridge event (/VS Composition State Change - Session Start)—

le— FEventBridge event (/VS Composition State Change - Destination Start)—
!
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I
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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/AmazonS3/latest/userguide/about-object-ownership.html
https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/API_StartComposition.html

Amazon IVS AMAIZH AER|D AR AT

S8 o3 oAl S3 ! o &f 1t StartComposition

otz oM|l= S3E #+o| fedt a2 2 X|™Hst= StartComposition 40| CHEF UBF21Q1 Z|
HxQl 58 HodELICH TAJ0| ACTIVE AEHZ X&HE|H HIC|2 M2 HE et HIEHH| 0|E{7t
storageConfiguration Z4&|7} X|"88t S3 HZAlo| Z|F (7| AlZHELICE Bilo|otRO| CHE M S
M5 A & T80 “BlojohR” 2 VS MAZE AEE|Y API HZE B EFAMR.

2

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",
"thumbnailConfigurations": [

{
"storage": ["LATEST", "SEQUENTIAL"],
"targetIntervalSeconds": 30

}

1,
"idempotencyToken": "db1i782f1g9",

"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr"

[u-}

0lo
it

-~

"composition": {
" "arn:aws:ivs:ap-northeast-1:927810967299:composition/s2AdaGUbvQgp",
"destinations": [

{

arn :

i
IOk
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Amazon IVS AMAIZF AER|D AR AT

"configuration": {
"name": "",
"s3": {
"encoderConfigurationArns": [
"arn:aws:ivs:ap-northeast-1:927810967299:encoder-
configuration/PAAwglkRtjge"
1,
"recordingConfiguration": {
"format": "HLS"
1,
"storageConfigurationArn": "arn:aws:ivs:ap-
northeast-1:927810967299:storage-configuration/ZBcEbgbE24Cq",
"thumbnailConfigurations": [
{
"storage": ["LATEST", "SEQUENTIAL"],
"targetIntervalSeconds": 30

}
]
}
.
"detail": {
"s3": {
"recordingPrefix": "MNALAcH9j2EJ]/s2AdaGUbvQgp/2pBRKINgX1ff/
composite"
}
.
"id": "2pBRKrNgX1iff",
"state": "STARTING"
}
1,

"layout": null,

"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr",
"startTime": "2023-11-01T06:25:37Z",

"state": "STARTING",

"tags": {}

StartComposition SE 0l %= recordingPrefix ZEE AIE85t0d g2 E 2EHIXE K&

Z2YE + A&Lh

i
=
A
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=& =2 oAl s3 HZ! CHa ot StartComposition 306



Amazon IVS MAZE AEE|Y AL AEM

dlzZE 2H=

T0| ACTIVE & B2 M E|M HLS HIC|2 MOHE, HEtH 05 ot L M| Y(TAE Z<)0l
StartComposition £ & &0i| X|HE S3 HZlof| 7|F£|7| A ELICEH O] 28 XE= 2C|ME HIC|IQE
FME| B Mo AHSE = AU&LICH

TAO| EMSHE|H “IvS 7 4B} HZE O|HIEJ MMHE|H DHLIHAE ot HIC|2 MOHE 24
HYol 7IB =777k K| ekztel Alzho| ARILICH "vs 74 AEf HAERIZE S2)" O|HIEE 82 0]
HZYE AERES RHMSHHLE ®ESHE [0l E&LICH RHMEH LIS Ivs AAIZE AEE[Z T &7

Amazon EventBridge A& & R XM 2.

CHE22 etol2 IvsS MM B2 el ME CIREE 2 & 2RIA L CH

MNALAcH9j2E]/s2AdaGUbvQgp/2pBRKrNgX1ff/composite
events
recording-started. json
recording-ended. json
media
hls
thumbnails
latest_thumbnail

events EC0= t|2E O|HEof si{F st= HIEIH|O|E o0

S0{ LIt JSON HiEtH ol o}
Ue BATo| Al EIL, MBHoR EREL, Al SR o 44

Lt

o

» events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

X|HE events EH0|E recording-started. json & recording-ended. json EE&
recording-failed. jsonO| Z & ELIC}.

of7|olE B ZEE MM A £3 FA 0 rAE HEHH| OB 7F 2 ELICH CHS2 JSON MlF EE Y
L|CH.

media EC0|= X|El= O/C|o] 2EIETE U&LICH hls 519 E2C0lE 78 MM Sof M

= 2 E 0jc|of & ojLHAE mtdo| Z& |04 /M, Ol= IVS Z80[o{o| M RHME == A&

LICt HLS OHLIH|AE & multivariant.m3u8 &Cof Ql&LIcH 2AE ZR thumbnails &
latest_thumbnail &2 EH0 = F4 A Soi| dME JPEG MUY O|C|o{ ot o] =& ELICH.
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o

StorageConfiguration® ¢/ B! S

StorageConfiguration Z4&| 7} HMHT[M IVSE X[HE S3 HZIM| 2EHEXE £ = U= HMA HES &
&LICH O] AN A= S3 Ao Mg £=7dsto] ROo{ELICE IVSe| HMAE NMHSE YA = B
XA S B7d5l 04 XIsH ZO| 2SI AN M2 20| Almsti|c),

of2h o= IVS 7t S3 HHZ!o| 7|5 & += UES 518 st= S3 HA A S HoiELICh

JSON

"Version'":"2012-10-17",
"Statement": [
{
"Sid": "CompositeWrite-yld212y",
"Effect": "Allow",
"Principal": {
"Service": "ivs-composite.ap-northeast-1.amazonaws.com"
}I
"Action": [
"s3:PutObject”,
"s3:PutObjectAcl”
]I
"Resource": "arn:aws:s3:::my-s3-bucket/*",
"Condition": {
"StringEquals": {
"s3:x-amz-acl": "bucket-owner-full-control"
},
"Bool": {
"aws:SecureTransport": "true"

JSON H|EtCH|OfE md
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Field S8 T =LS
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resolution_height

resolution_width
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latest_thumbnail

=0
0%
]
1>

P

!

Y

Y
I

HO

Y
I

%‘)%! L|C}. I =|s+o1| |:|||:|

2Ho| ZHE FolB AR E —’F— ol
&Lict

QIFEE HIC|Q9| SHA = F(ZA)
Lict. ol HEtol HIC|2 EB40|
LEE AR0|E ALRE £ el
CtH.

storage =7} SEQUENTIAL 2
O

Zaets FRoIE ABE 4 A

O| s{Aar=of CHEF M|l 2 EIx 7}
KA E= S3 HFALS AcH A2
L|ct.

w1 Yol T a4 E olLict

Mol ZA s E LiH|Lct.

JSON MIEtH| OB e

310



ol
[l
0%
x

Amazon IVS AAIZE AER|Y A

Field 73 T =LS
path =X o latest_thumbnail O M&EE[E=
S3 MSF Ao &oH B2 LCt.
resolutions ZHA| of| HIEFH| OB ZHA| o] aff & = (|
H4%d) B QP IL|Ct. &4 StLt o4
O HA T 7} U&LICH
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Ct.
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2= 0| A|ZFEl RFC 3339 UTC
EFQUARMI QI |C} recording
_status 7 RECORDING
_START_FAILED ¢l Z<=0= o]

7lsg Ar8E =+ gl&Lch

recording_started_at

recording_ended_at Of CHBt

flol&#Hn AEgE HxstHL.

Ao
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ne

o ol2E SEflL|Ch 7 &8t
Zf: "RECORDING_STARTED
", "RECORDING_ENDED" ,
"RECORDING_START_F
AILED" , "RECORDIN
G_ENDED_WITH_FAILURE"

recording_status

MO
bl
[
P
!

AEfo CHEF M HE Lt
essage O|= recording_status 7}
"RECORDING_ENDED" EE

&= "RECORDING_ENDED_W
ITH_FAILURE" QI B0t A}

8¢ & A&LICH

recording_status_m

Mo
P2l
e

version of HIEFDIO|E| A Z|OFe| BT IL|CE.

0i: recording-started.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-11-01T06:01:36Z",
"recording_status": "RECORDING_STARTED",
"media": {
"hls": {
"path": "media/hls",
"playlist": "multivariant.m3u8",

JSON M|EtH|O|E{ o 312
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"renditions": [

{
"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

}

]
iy
"thumbnails": {

"path": "media/thumbnails",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}

]

},

"latest_thumbnail": {
"path": "media/latest_thumbnail",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
]
}

0i: recording-ended.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",
"media": {

"hls": {

"duration_ms": 460315,
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"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

1
I
"thumbnails": {

"path": "media/thumbnails",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}

]

},

"latest_thumbnail": {
"path": "media/latest_thumbnail",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
]
}

0dl: recording-failed.json

"version": "v1",

"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012
"recording_started_at": "2023-10-27T17:00:447",
"recording_ended_at": "2023-10-27T17:08:24Z",
"recording_status": "RECORDING_ENDED_WITH_FAILURE",
"media": {

:stage/aAbBcCdDeE12",
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"hlS": {
"duration_ms": 460315,
"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

]

},

"thumbnails": {
"path": "media/thumbnails",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
]

iy

"latest_thumbnail": {
"path": "media/latest_thumbnail",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
]
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1. AWS 2 &0iA $3 HZ! HEt oz o|SE Lt
2. ot2fe| CORS Mg SAtsto] At 22|Tl 2|44 ZR(CORS)0| 20{d&LICt 0l S3 HZof
M CORS HHHAE ErM5HEEL|CH

"AllowedHeaders": [

nin

1,

"AllowedMethods": [
"PUT",
"POST",
"DELETE",
"GET"

1,

"AllowedOrigins": [

min

1,

"ExposeHeaders": [
"X-amz-server-side-encryption",
"Xx-amz-request-id",
"x-amz-id-2"

zZztols! Aol M BlZEE 2EE Y 316


https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/private-content-restricting-access-to-s3.html#create-oac-overview-s3
https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/private-content-restricting-access-to-s3.html#create-oac-overview-s3

Amazon IVS

A AEEY A

ol
nx
0%
x

2CHA|: CloudFront HiZE 2444

AWS 2£ 2 ME35I0{CHE MEE =
O ZAIE =& /&Lt
e ol
HE HAMA
718 Al S5 Ro{ Z2ZEZ YA
7|12 WAl SE: S8 E HTTP HME
712 FHAl SE:IHAl 7| L HE 2F
712 A SE: HE 23 HHY
712 FHAl S SH &l HH
2 o ZE2|7i 0| &3t

1% S CloudFront HHEZ & A& ghL|Ct.

R4RH A
o= =

o

3EHA|: S3 HA

1. S3 HZlof| Y&t 2 E
I AtSo=2 FIHE

2. CloudFront HiZ 2

StorageConfiguration2
BE HA EHME X1|7-| FL|CH

HAS SAEL +< 31 2 At tHE Arg)

3. S3 3o 2 o|sEL|Ct HEt

£ Eoid&LICh o B o= HA H

ot 240l A]

7!

-

Mol C

3o|- A

—

E4SIMI2.

rlIIo

AH A1S}H
O O -

EH7A| ol A S3 HZ!

ol

I2tO/HE AL Ste HAM|A Ao A
Py

S)

Redirect HTTP to HTTPS
GET, HEAD, OPTIONS
s

CachingDisabled

CORS-S30rigin

SimpleCORS
Hot B3 s}
ARIEFLICE ol s ol CHEH Mag Mg

S RALE

CloudFront

—

= A Efof JAE=X]

™ EHAM Ho|El 4

=

MEdSt T O[T EF A0 SAEF HA!
YAEE Z 3ol of grLICH

A
o

Zeto|! HAOIM B ZEE 2= MY

317


https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/distribution-web-creating-console.html

m
o
(0=}
>
ol
nx
0%
x

Amazon IVS ALAIZE A

4. S3 HZ! 2 X|H3l04 StorageConfiguration2 A& L|C}.

StorageConfigurationO| 44 = S3 HZ! Aol &= JHe| &= 0| EA|E LICE. stLt= CloudFront7t -E—
HxE {5 5{&st CHE stLi= IVSTE Z2EIXE M5 5{& & LICH CloudFront ! IVS A4
S Ol

Z 3 ote 2|3 HA HEO| of|= o CloudFrontet IVS HAMAE AHE 3= S3 HA & Aod| Lot %Jﬁ L

_urt

AT B 2T RS

ol IVS Z2l0|0{& A& stod =

-IOI'

CloudFront HHZE HEXMo =z MMt HZ! MRS AH|o|EF

SE MME & lojoF gLCt.

1. FEE BN E AlEtstD S3 HZ!0of B2 R 0| HE |0 U= K| EQISHAML.
o

2. O| ofA|e] 1Et AR E{ 3Et AT R| =& 8t F0{= CloudFront URLE &3H H|C| =
& L|C}. CloudFront URL2 Amazon CloudFront 2£ 2| M8 ME E40f /= HHZE =0
Ct. O] Z|l= CH2 1t Zr2 FAILICH

alb23cdef4ghij.cloudfront.net

3. CloudFront HHZ £ E5ll t|Z 2 E HIC|2E AHA
© 54Al0

t2d™H s3 HZ!O| A multivariant.m3u8 It 9|
A 7|12 &&LICH o] 7|= Ch2at 242 ALt

5}
SHEL

FDew6Szq5iTt/9NIpWIHjOwPT/fjFKbylPb3k4/composite/media/hls/
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5. O|A| IvVS Z2lojo{e] &4 £ Mo 2[F URLE F7t5t0d M| BlZE 2 AHE = gt a2
! HIC|RE E24H™ IVS Player SDK: & 7t0|=2| A|ZI 5 7|0l M CIZ & AFSE = U&LICH

0oi: CloudFront 2! [VS HMAE AI25H= S3 B3] =4

ofgi Z= ZZI2 CloudFront7t Z2}O[H! HHZ!ol 2EHIAE 1 IVSTt HZlo| 2R E 7|88 = U
T & 5|85t= S3 A HAE Eo{FLICt &1 ofg I= RZHE HAsto4 AHA| HZlofl 20{'2X| Ot
ML. H&o{= CloudFront Hi Z 2! StorageConfigurationZt 2t24E! ID7} Z & |o{ok gLC}.

zZztols! Aol M BlZEE 2EE Y 318


https://docs.aws.amazon.com//ivs/latest/LowLatencyUserGuide/web-getting-started.html

Amazon IVS

JSON

"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”
]I
"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recordings/*",
"Condition": {
"StringEquals": {
"s3:x-amz-acl": "bucket-owner-full-control"
},
"Bool": {
"aws:SecureTransport": "true"

"Sid": "AllowCloudFrontServicePrincipal”,
"Effect": "Allow",
"Principal": {

"Sexrvice": "cloudfront.amazonaws.com"
}I
"Action": "s3:GetObject",
"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recoxdings/*",
"Condition": {

"StringEquals": {

"AWS :SourceArn": "arn:aws:cloudfront::844311324168:distxibution/

EING4YMW5MN25A"
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-rtmp-publishing.html#rtmp-multitrack
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https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-rtmp-publishing.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/obs-whip-support.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-stream-ingest.html
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aws ivs-realtime create-stage --name "test-stage"
SHES Z et AtME LHE 2 CreateStageE FESHAML.

52: SEHUM RTMP 2 RTMPS AEXQIEJ 5 LHAE[= endpoints HEOM FI5HA L.

RTMP 3 H Mo 2gL|Ct.

4l T Ay
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ZHILXE AH|O[X[o HAIEILICH AH|O|X|of PIAEl= & 7RIS 44" userId L AFE X X|H

attributesE& X|Hsl= SM0| U&LICEH

aws ivs-realtime create-ingest-configuration \
--name 'test' \
--stage-arn arn:aws:ivs:us-east-1:123456789012:stage/8faHz1SQp0ik \
--user-id '123' \
--ingest-protocol 'RTMPS'
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https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateStage.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_Participant.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_CreateIngestConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeAPIReference/API_UpdateIngestConfiguration.html
https://docs.aws.amazon.com/ivs/latest/RealTimeUserGuide/rt-stream-ingest.html#supported-media-specifications
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ffmpeg \
-re \
-f lavfi -i testsrc=d=300:s5=1280x720:1r=60, format=yuv420p \
-f lavfi -i sine=f=440:b=4:d=300 \
-c:v libx264 \
-b:v 2500k \
-g 60 -bf 0 \
-profile:v baseline \
-preset veryfast \
-tune zerolatency \
-x2640pts sliced-threads=0 \
-c:a aac \
-ac 2\
-b:a 160k \
-ar 48000 \
-f flv \
rtmps://$INGEST_ENDPOINT/app/$STREAM_KEY

O| od|M|of A= $INGEST_ENDPOINT 2! $STREAM_KEYZ(E) IVS & = APIS| I R8t {22 Hi
&= LCh.

Ol #d2 IVS Azt AEE[QO| X[ D|C|o] ALY E &FStH, H.264 HIC|I(Z|& Z2E, B-ZH|Y
i2, &304 ABS 212)9 AAC QCIQE Z & 3Lt

AE|O|RK|Z2 2| Z=zlo|dl £ZF]

CIE{H|O|A VPC AE X QCIEE AFE3504 Amazon VPC LHQ| E|AA EE= Direct Connect0Od A
RTMP(S) 2 E-RTMP(S) AE 2|2 AH|O|X|ol] HAIE 4= QU&LICH O A 3t VPCe} IVS ZHe| =2}
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https://docs.aws.amazon.com//ivs/latest/LowLatencyUserGuide/private-ingest-ll.html
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IVS WHIP HA| | AA[ZE AEE[Y

O EMoME OBSS 22 WHIP 3 QI HE ALE35t0d IVS AA|ZE AEE[Zol| HAlstE &HE d
HEFLICH WHIP(WebRTC-HTTP =& Z2E 2)= WebRTC =& S E&3t5t7| ?Is WY& IETF =
oriuct.

WHIPE OBS2t Z2 AZEQo{o| 38t E K|2dstod AT E H Aol CHEt (IVS Broadcast SDK2J)
CHotS MBELICH OBSO| =5tH O HAMlEt 2AEE|HE ¥ e 2C|2 e, 20| Zei=
nzeig z2EHM EY ME0 OBSE M3e = JU&LICH THUXAA S =7t CHY et 40|

M3
MZ=LCH =% 222K AlAlo] IVS & EECEIHAE SDKE A 5H7{LE, AEE|H7 CIAZE 0l A
OBSE Al835loi { 228t = E AISE £ &L|Ct.

lI|>

WHIPE IVS EZEINAE SDK AHE0| 27t58t7HL MEEIX| of= 4EUME RE %H—IEP 01|§ %
01 StER|0] 2lAH et BHEE Aol M= IVS Broadcast SDK7P Metsh x| et 2
RUIACTL WHIPE x|t dRolle ASsHA I M IVSE &Y 7

WHIP 27 AHE:

C|REt HAlSt= B0z SDP A|etoll= H.264 HIC|2 E=240| Z & £|o{oF & L|C Af|etof HIC|

(@]
@ E0| ZFEIX| o2 B AZo| ARELICH
=1
=

2 WHIP 9= £ QI E(https://global.whip.live-video.net) I M= 307 &A| 2lC|2IMHE gHEHEIL
Ct. WHIP 22}0|HE 0| A= WHIP AFZO] [ 2 @ 5= CHE 307 2IC|IME 2H 2 A ®2lstn
2C|HME @ &0l A SICHE K|S A|7{0oF & LICt

OBS LM

OBS= K7 30 3A WHIPE X[ & LICE A[Z35E{8 OBS v30 0|4 2 CHR EE5HAM[ (https://
obsproject.com/).

WHIPE E3l| OBSE AF&3}10q IVS AHE|O|X[of HA|SIE{H CIS0 2 BHE [ME2AM 2.

1. A 7 IS 2 &IHAH EEE MAELICH WHIP 801 3 & 71X E —E~8 HeA EZQLICH 78X
7

3o B2
e BUBUC M5 Tdel A E MMM MHIA SECHES WHIPE HetELIC

2

3. M0l = https://global.whip.live-video.netS 124&FL|C},

4. 21X EZ0= 1AM Y3 IR EES Ud™ELICH

5. HIIX| MEt At 2 Melstn BWAaet OHEtIHXIZ HIC| HHEE FgLct
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- SHIE A 7ERE— ShLk 014 0] CHA B IOl SRIElS BAlo] #TERIILIC
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Publisher A
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1. H7txEA, ATHA[Of AEE
2. H7txt B, BEHAOf 24 E

HIIXL AE BHAIBE, ®IIAI BE HH AZ HAHoZ SHstod 2H dde x| ALl

H O© o

IR SH AE

pa

2 i

P
of

S X 5t24™ StartParticipantReplication 242 AtE & LICH ZF =X & Cisl o|& & H
ghct
= .

for m2k
M X

2I7Ix AE BEAZ SHELICH

aws ivs-realtime start-participant-replication \
--source-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageA \
--destination-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageB \
--participant-id participant-a-id \
--reconnect-window-seconds 10

2I7Ix BE AR AZ SHELCH

aws ivs-realtime start-participant-replication \
--source-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageB \
--destination-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageA \
--participant-id participant-b-id \
--reconnect-window-seconds 10

A7+ A= E|™ StopParticipantReplication 42 A& 6t0] BAIMo 2 SX|& w7t K| &7+
= SXE MdEj2 X[ELICH reconnectWindowSecondsHA] X|Z38t 742 LHof A B2

Ct7t LES O CHA| 45t SHE &7HR s A4 L CHa BHA 250 RES 22 CHA| LIEFEL|CE.
reconnectWindowSeconds2| 7|22t 0L|Ct.

IR =H S|
SX|E S X|5t24H StopParticipantReplication 212 3 & tL|C}.

ATt A0 M BEFAIZ & 7HRE ALl SME S XIELICH

aws ivs-realtime stop-participant-replication \
--source-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageA \
--destination-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageB \
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--participant-id participant-a-id

BEtHIMIM A HIZ & 7tAL BS| SXE SXIELICH

aws ivs-realtime stop-participant-replication \
--source-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageB \
--destination-stage-arn arn:aws:ivs:us-east-1:123456789012:stage/StageA \
--participant-id participant-b-id
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IVS Service Quotas | &A|ZH AEEZ|R

C}S2 Amazon Interactive Video Service(IVS) &lA|ZF AEZQIE | 2|4 A T T[EF 2 of| CHEF AMH|
A& Y A et el MH|& EE-(EHT)2 AWS AE el 2|0 MH[A 2[4 EE 5 a2
Ch &, Elo|2 0l B2 BAIZIX| f= &, ol2fet et = AWS HEEZ Ch2 7 MEFLICt RHAIE
LA

T

et
22 AWS Service QuotasE 2 XSHAMIL.

E Ar235t01 AWS MH|A0| Z2 ey ghAlo 2 o4 Z48HL|C AWS MH|A QIEZQIEE

RIE
NE.

TE gTPe 51 AWS 2IFlM AEEE M ELU

oY w8 iy 7|2k
T GetComposition 5TPS
T ListCompositions 5TPS
T StartComposition 5TPS
T StopComposition 5TPS
IngestConfiguration CreateIngestConfiguration 5TPS
IngestConfiguration DeleteIngestConfiguration 5TPS
IngestConfiguration GetIngestConfiguration 5TPS
IngestConfiguration ListIngestConfigurations 5TPS
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https://docs.aws.amazon.com/general/latest/gr/aws_service_limits.html
https://docs.aws.amazon.com/general/latest/gr/rande.html
https://console.aws.amazon.com/servicequotas/

Amazon IVS AAZH 2AERY A MBA
oY 78 ALk 7|2k
IngestConfiguration UpdateIngestConfiguration 5TPS
MediaEncoder CreateEncoderConfiguration 5TPS
MediaEncoder DeleteEncoderConfiguration 5TPS
MediaEncoder GetEncoderConfiguration 5TPS
MediaEncoder ListEncoderConfigurations 5TPS
ParticipantReplication ListParticipantReplicas 5TPS
ParticipantReplication StartParticipantReplication 5TPS
ParticipantReplication StopParticipantReplication 5TPS
PublicKey DeletePublicKey 3TPS
PublicKey GetPublicKey 3TPS
PublicKey ImportPublicKey 3TPS
PublicKey ListPublicKeys 3TPS
EHA| CreateParticipantToken 50TPS
EHA| CreateStage 5TPS
EhA| DeleteStage 5TPS
EHA| DisconnectParticipant 5TPS
EHA| GetParticipant 5TPS
EhA| GetStage 5TPS
EkA| GetStageSession 5TPS
EHA| ListStages 5TPS

APl 3£ H|2 E2¥

o
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oY 78 ALk 7|2k

EHA| UpdateStage 5TPS

EHA| ListParticipants 5TPS

EhA ListParticipantEvents 5TPS

EHA| ListStageSessions 5TPS

StorageConfiguration CreateStorageConfiguration 5TPS

StorageConfiguration DeleteStorageConfiguration 5TPS

StorageConfiguration GetStorageConfiguration 5TPS

StorageConfiguration ListStorageConfigurations 5TPS

Ei ListTagsForResource 10TPS

Ef TagResource 10TPS

Ei UntagResource 10TPS

7Bt SEE

B2li&A EE TS Zl2ak z¥7ts ks

T o 2 otLI2 T 2lAA0| Z[CH CHE THA
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T ZIoH X|& Alzt 24 otLIL TH0| EME = U Alzh
CHEL(AlZhLICE.
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BlAaA EE TS 7|12ak Zd 7ts =ES

SAl &HI7HR =A 5 ot AWS E2|™o| 2 E EHAo M B
7tRHE =[CH SA| A =L
Ct.

S Al HAIRE 1,000 o AWS 2| o] 2 E AE|0|X]of
M AAE = U= =[C] &R
= iL|Ct,

SA =5 20,0004 of AWS 2| o] 2 E AE|0|X]of
M 758t Z|C S Al HIAIRE-F
SAt 48 Lo

EncoderConfigurations 20 of A EncoderConfiguration
2| AA 9| =[CH £=lL|C}.

IngestConfigurations 100 o HA™HY %|CH IngestConfiguratio
n 2lAA £=lL|C}.

7R CHRe2EE HIEB0|E 8.5Mbps oL &ItRt el 2E #50f CHEt &
O 24 Ct22E H|EH|0O|E
Lct,

IR AAl HIEBOIE 8.5Mbps oL AEO|X|2 AEE|WE £ 9)
= &% z|0i HIE =Lt

IR AA EE 5 7|2t 24 ofL|R 2 7HR 7 AE|O|X|E HIAlSHA
Lt AH|O|X| 75 AEHE RX|
g = JUe 2 Alztduct,

IR AA e = 720p ot LR 7E AAIE HIC|2 9 %
CH off &F = Lt

PublicKeys 3 ot AWS 2™ z[cH HEE] 7| =
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BElAAEE TS 7|12ak Zd 7ts =ES
AH|O|X| F7HRHF ST 10,0007H o gt ol AE|O|X|E 75 =
A= E|CH FHI7ERE =Lt
Stages 1,000 o AWS E|™Y z|CH AE|O|X| =
Lt
StorageConfigurations 5 of H’EE Z|CH StorageCo

nfiguration 2|A&A =QlL|Ct.
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Amazon IVS AAZt

IVS AlA|7ZF AE 2D %|X135}

VS MAIZF AEEIUS A8 30 HICIQE AEEIYSHT & I AL RI7H 240l BEHS ¥ + YT S
= H

M MSElE 7SS AH8stod FEe| UFE IMetHL 2[HEHE + U= E 7HK| Lol U&LIcH

2
AEX JEle| ZEE 2|M3te W AEXIV Hotes BEE 1edst= 20| E25HH, Ol= AFSARTH Al
Hots ZEI=C HERZ dejof et FEtE +~ A&LICH
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AAEocz XMl < St A
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. 2112.0 0|4

IVS A A|Zt Broadcast SDKE AI2E [ HIAIXtE HIC|22| 0de] ASE QIALE £+ o, 25At
A= HEXI 7HE MEst FEEHE AS22E ZHE[HL HAELICE 0| SAlEES AIEE A

E3tEl iz oletn guich

SAEEE AMEE HSBEHE 213 Y2 Android ! i0S2+ Chrome & Edge Cl23 & HEHRK
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A H X2 FEEC HICIRE &7 AIHSER, A[HR 12 7tSE 24 EEZ AERIE Y
20| A& AlEY & A&LICH

High Quality Vi@ Qs
Medium Quality Video

Low Quality VideOmmmsp-
Host

Medium Quality Video

High Quality Video
Bandwidth Match

—~— .
. 7 High bandwidth

Viewer 1

O

Viewer 2

Bandwidth Match I

Low Quality Video
= Bandwidth Match 7 Low bandwidth

2 HF2(Android, i0S)
&2 HS E= AFSKF X|HY:

- Z|CH HIEQIO|E: 908t bps
o ZHY & 15fps

S AE: iz (2H oM &2 A
& HIEL|0|E2 5t #|E HIEE O]

Eo[x0|7F M7| MEol ER 8i5)

5t A5

« Z|CH HIEQO|E: 100,000bps

Viewer 3

&9 HIE EE AER X|HE:

« Z|CH HIEQIOIE: 1702} bps
o ZH &Z: 30fps

S ASE:

- Z|CH HIEBYIO|E: 702t bps
o ZH & 20fps

5t A5

- Z|CH HIEBIO|E: 208t bps

Y| ASHM S22 A7 CHR2

o I K 15fps o ZHY & 15fps
HE o=
St AE 52| ABel e = SLUs SEH|7I RXIZESE
Eluict
JEAS 22 A Zold A5
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S HAEL ot AE2 sl s =7t fle| AlEol| HF 72 ™ M ELCH ol & Sof, 7+ 8E i
&7t 320x1802! B2 SDKUME =7t H 2 AE L ELHX| ef&LCH

ofgf £= FEE MZ CHE

3 [N )
FoIx|Eh M=z 2RIx0| F2 Btz MEE + U&LICH

U S T EH A& SHAT: 2HY EH AHS HEE: Y
720p(1280x720)  =2(1280x720) = 2(1280x720)
=2 (320x180) Z7H(640x360)
=2 (320x180)
540p(960x540)  &=(960x540) &= 2(960x540)
2 (320x180) 2 (320x180)
360p(640x360)  £=(640x360) &= 2(640x360)
2 (360x180) 2 (360x180)
270p(480x270)  ==(480x270) = 2(480x270)
180p(320x180)  =:=(320x180) = 2(320x180)

ol HEEIX| 2t 2 MEX XH L sl = O 22 T 7 & Ar8stod AME + &L

SAlYEE ALEe ASEE 2T FE(H AR

SAEEE MEE ASEE QAT E Ar8sted™ ZEto|UENM SEE EEstslor gfLCH E4d
stotH HAIXLS Y2 E CHAF ALEF 0| B71st04 AIHRIS| HIC|2 HEO| Moi& +~ Qs Ae &
Al E o

// Enable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();
config.simulcast.setEnabled(true);
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= o

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code
iOS
// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

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

// Other Stage implementation code

2]
=

// Enable Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: { enabled: true }

)
// Other Stage implementation code

e HS Aol CHEE REMISH LI 2 2t H2EIHAE SDK 7}0|E(Android, i0S, #)o| ‘ASE ol
AR A E BHESHMR.

TEX7E AGHE HAS S FA6EAH MAZH AEE|Y SDK 710|290 'SA| &2 AL S HSEHE
=i

* Android Broadcast SDK
* iOS Broadcast SDK
* Web Broadcast SDK

TEX FHE AH85IM InitialLayerPreference &5 MOl 4 U&LICH O|FHA 3tH XS
of M&ElE HC|22| E& 1 preferredLayerForStream, HIC|2 KA Sof MEiE|E= 74|§ |
IX| Z™ELICH AS0| HAE|HLE, = 0| HEE|HLY, 74|50| MEHE I} O|& YE|= O|HIE T A

Eg|d gHol A&

A
SAES

mjo
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N-ELIEFE

StageVideoConfiguration config = new StageVideoConfiguration();

// Update Max Bitrate to 1.5mbps
config.setMaxBitrate(1500000);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);
// Other Stage implementation code

i0S
let config = IVSLocalStageStreamVideoConfiguration();

// Update Max Bitrate to 1.5mbps
try! config.setMaxBitrate(1500000);

let cameraStream = IVSLocalStageStream(device: camera, configuration: config);
// Other Stage implementation code
L]
=
let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Bitrate to 1.5mbps or 1500kbps

maxBitrate: 1500
i)

// Other Stage implementation code
HICIS AER Tl & H7

HIC|2 AEZIO| ZB|Y ST & HEsIEAM CFE 78 MES ASELICH

EN=FIFIEE)
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Android

StageVideoConfiguration config = new StageVideoConfiguration();

// Update target framerate to 10fps
config.targetFramerate(10);

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

i0S

let config = IVSLocalStageStreamVideoConfiguration();

// Update target framerate to 10fps
try! config.targetFramerate(10);

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

// Other Stage implementation code

// Note: On web it is also recommended to configure the framerate of your device from
userMedia
const camera = await navigator.mediaDevices.getUserMedia({
video: {
frameRate: {
ideal: 10,
max: 10,
.
},
1)

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Framerate to 10fps
maxFramerate: 10

)

// Other Stage implementation code
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// Note: Disable autoGainControl, echoCancellation, and noiseSuppression when enabling

stereo.
const camera = await navigator.mediaDevices.getUserMedia({
audio: {

autoGainControl: false,
echoCancellation: false,
noiseSuppression: false

3},
1)

let audioStream = new LocalStageStream(camera.getAudioTracks()[0], {
// Optional: Update Max Audio Bitrate to 96Kbps. Default is 64Kbps
maxAudioBitrateKbps: 96,

// Signal stereo support. Note requires dual channel input source.
stereo: true

1)

// Other Stage implementation code

Android

StageAudioConfiguration config = new StageAudioConfiguration();

// Update Max Bitrate to 96Kbps. Default is 64Kbps.
config.setMaxBitrate(96000);

AudiolLocalStageStream microphoneStream = new AudiolLocalStageStream(microphone, config);

// Other Stage implementation code

i0S

let config = IVSLocalStageStreamConfiguration();

// Update Max Bitrate to 96Kbps. Default is 64Kbps.
try! config.audio.setMaxBitrate(96000);
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let microphoneStream = IVSLocalStageStream(device: microphone, config: config);

// Other Stage implementation code
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const strategy = {
subscribeConfiguration: (participant) => {
return {
jitterBuffer: {
minDelay: JitterBufferMinDelay.MEDIUM

// ... other strategy functions

Android
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@Override
public SubscribeConfiguration subscribeConfigrationForParticipant(@NonNull Stage stage,
@NonNull ParticipantInfo participantInfo) {
SubscribeConfiguration config = new SubscribeConfiguration();

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

return config;

i0S

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()
try! config.jitterBuffer.setMinDelay(.medium())

return config
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	브로드캐스트 SDK 크기: iOS


	2025년 7월 25일
	Amazon IVS Broadcast SDK: Android 1.32.2(실시간 스트리밍)
	브로드캐스트 SDK 크기: Android


	2025년 7월 23일
	새로운 실시간 지표 및 한도 적용: 동시 게시자 및 구독

	2025년 7월 15일
	새로운 실시간 한도: 동시 참가자 복제

	2025년 7월 10일
	Amazon IVS Broadcast SDK: Android 1.32.1, iOS 1.32.1(실시간 스트리밍)
	브로드캐스트 SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 7월 7일
	IVS Broadcast SDK: Web 1.26.0(실시간 스트리밍)

	2025년 6월 23일
	새로운 실시간 지표 및 한도: 동시 게시자 및 구독

	2025년 6월 20일
	E-RTMP 멀티트랙 비디오 수집 지원

	2025년 6월 16일
	IVS Broadcast SDK: Web 1.25.1(실시간 스트리밍)

	2025년 6월 12일
	Amazon IVS Broadcast SDK: Android 1.31.0, iOS 1.31.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 6월 12일
	IVS Broadcast SDK: 웹 1.25.0(실시간 스트리밍)

	2025년 5월 29일
	참가자 복제

	2025년 5월 26일
	Amazon IVS Broadcast SDK: Android 1.30.1(실시간 스트리밍)
	브로드캐스트 SDK 크기: Android


	2025년 5월 15일
	IVS Broadcast SDK: 웹 1.24.0(실시간 스트리밍)

	2025년 5월 15일
	Amazon IVS Broadcast SDK: Android 1.30.0, iOS 1.30.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 5월 2일
	IVS Broadcast SDK: 웹 1.23.1(실시간 스트리밍)

	2025년 4월 17일
	Amazon IVS Broadcast SDK: Android 1.29.0, iOS 1.29.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 4월 17일
	IVS Broadcast SDK: 웹 1.23.0(실시간 스트리밍)

	2025년 4월 2일
	새 할당량: 단계당 구성

	2025년 3월 20일
	Amazon IVS Broadcast SDK: Android 1.28.1, iOS 1.28.1(실시간 스트리밍)
	Broadcast SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 3월 20일
	IVS Broadcast SDK: 웹 1.22.0(실시간 스트리밍)

	2025년 3월 19일
	Amazon IVS Broadcast SDK: Android 1.27.2, iOS 1.27.2(실시간 스트리밍)
	브로드캐스트 SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 3월 13일
	대상 세그먼트 지속 시간

	2025년 3월 6일
	개별 참가자 레코딩 스티칭

	2025년 3월 3일
	Amazon IVS Broadcast SDK: iOS 1.27.1(실시간 스트리밍)
	브로드캐스트 SDK 크기: iOS


	2025년 2월 20일
	Amazon IVS Broadcast SDK: Android 1.27.0, iOS 1.27.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 2월 20일
	IVS Broadcast SDK: 웹 1.21.0(실시간 스트리밍)

	2025년 1월 30일
	Amazon IVS Broadcast SDK: Android 1.26.0, iOS 1.26.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	브로드캐스트 SDK 크기: iOS


	2025년 1월 23일
	IVS Broadcast SDK: 웹 1.20.0(실시간 스트리밍)

	2024년 12월 12일
	Amazon IVS Broadcast SDK: Android 1.25.0, iOS 1.25.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 12월 12일
	IVS Broadcast SDK: Web 1.19.0(실시간 스트리밍)

	2024년 12월 10일
	실시간 스트리밍 썸네일 구성

	2024년 11월 13일
	Amazon IVS Broadcast SDK: Android 1.24.0, iOS 1.24.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 11월 12일
	IVS Broadcast SDK: Web 1.18.0(실시간 스트리밍)

	2024년 10월 10일
	IVS Broadcast SDK: 웹 1.17.0(실시간 스트리밍)

	2024년 10월 10일
	Amazon IVS Broadcast SDK: Android 1.23.0, iOS 1.23.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 9월 11일
	Amazon IVS Broadcast SDK: Android 1.22.0, iOS 1.22.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 9월 11일
	IVS Broadcast SDK: 웹 1.16.0(실시간 스트리밍)

	2024년 9월 9일
	RTMP 수집

	2024년 8월 19일
	콘솔 내 게시/구독

	2024년 8월 15일
	IVS Broadcast SDK: 웹 1.15.0(실시간 스트리밍)

	2024년 8월 15일
	Amazon IVS Broadcast SDK: Android 1.21.0, iOS 1.21.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 7월 18일
	IVS Broadcast SDK: 웹 1.14.0(실시간 스트리밍)

	2024년 7월 18일
	Amazon IVS Broadcast SDK: Android 1.20.0, iOS 1.20.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 6월 26일
	키 페어로 참가자 토큰 생성

	2024년 6월 20일
	개별 참가자 레코딩

	2024년 6월 13일
	Amazon IVS Broadcast SDK: Android 1.19.0, iOS 1.19.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 6월 13일
	IVS Broadcast SDK: 웹 1.13.0(실시간 스트리밍)

	2024년 5월 20일
	IVS Broadcast SDK: 웹 1.12.0(실시간 스트리밍)

	2024년 5월 16일
	Amazon IVS Broadcast SDK: Android 1.18.0, iOS 1.18.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 5월 6일
	IVS Broadcast SDK: 웹 1.11.0(실시간 스트리밍)

	2024년 4월 30일
	IVS Broadcast SDK: 웹 1.10.1(실시간 스트리밍)

	2024년 4월 30일
	Amazon IVS Broadcast SDK: Android 1.15.2, iOS 1.15.2(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 4월 22일
	Amazon IVS Broadcast SDK: Android 1.17.0, iOS 1.17.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 3월 21일
	Amazon IVS Broadcast SDK: Android 1.16.0, iOS 1.16.0, 웹 1.10.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 3월 13일
	Amazon IVS Broadcast SDK: Android 1.15.1, iOS 1.15.1(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 3월 13일
	서버 측 구성 API 업데이트

	2024년 3월 8일
	서버 측 구성 레이아웃 업데이트

	2024년 2월 22일
	Amazon IVS Broadcast SDK: Android 1.15.0, iOS 1.15.0, 웹 1.9.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 2월 7일
	서버 측 구성 레이아웃 업데이트

	2024년 2월 6일
	OBS 및 WHIP 지원

	2024년 2월 1일
	Amazon IVS Broadcast SDK: Android 1.14.1, iOS 1.14.1, 웹 1.8.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2024년 1월 3일
	Amazon IVS Broadcast SDK: Android 1.13.4, iOS 1.13.4, 웹 1.7.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2023년 12월 7일
	새로운 CloudWatch 지표

	2023년 12월 4일
	Amazon IVS Broadcast SDK: Android 1.13.2 및 iOS 1.13.2(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2023년 11월 21일
	Amazon IVS Broadcast SDK: Android 1.13.1(실시간 스트리밍)
	Broadcast SDK 크기: Android


	2023년 11월 17일
	Amazon IVS Broadcast SDK: Android 1.13.0 및 iOS 1.13.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2023년 11월 16일
	복합 레코딩

	2023년 11월 16일
	서버 측 구성

	2023년 10월 16일
	Amazon IVS Broadcast SDK: 웹 1.6.0(실시간 스트리밍)

	2023년 10월 12일
	신규 CloudWatch 지표 및 참가자 데이터

	2023년 10월 12일
	Amazon IVS Broadcast SDK: Android 1.12.1(실시간 스트리밍)
	Broadcast SDK 크기: Android


	2023년 9월 14일
	Amazon IVS Broadcast SDK: 웹 1.5.2(실시간 스트리밍)

	2023년 8월 23일
	Amazon IVS Broadcast SDK: 웹 1.5.1, Android 1.12.0 및 iOS 1.12.0(실시간 스트리밍)
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2023년 8월 7일
	Amazon IVS Broadcast SDK: 웹 1.5.0, Android 1.11.0 및 iOS 1.11.0
	Broadcast SDK 크기: Android
	Broadcast SDK 크기: iOS


	2023년 8월 7일
	실시간 스트리밍



