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« M IVSFullAccess AWS EEXEKE , BHNABRFFAZARTLIARIFE IVS AP #1E (1R
B EEBYER ) .

Al : 3 Amazon IVS IR &12 B & X KB

BRERAT SR TIRME -

1. BF Amazon EEEHE , FHEI LA TMuLITHF IAM #2H| & : https://console.aws.amazon.com/
iam/o

2. ESMBERD , EERRE  ARERUERE., XMMESTFEENREQ,

3. EEENREOR , 1EF JSON &I+ , AFEFI T IVS HKEEH KM B R HER AXE, [Z
KT DIEFTE Amazon IVS B1E, BRISIRTFEBZERIM/MIBR ( RF/AEL ) BETFRINR. X
IVS REMNEMEESR , 151 IVS Real-Time Streaming AP| Reference, ]

HEA D RE IAM R 5


https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users_create.html#Using_CreateUser_console
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/security.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/security.html
https://docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/security-iam-awsmanpol.html
https://console.aws.amazon.com/iam/
https://console.aws.amazon.com/iam/
https://docs.aws.amazon.com//ivs/latest/RealTimeAPIReference/Welcome.html

Amazon IVS Real-Time Streaming User Guide

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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6. BRIEEE IAM ZHAED , BN ZLKEZEORER—FHEIE , BIAEHHRECD IR,

IR P AR AR
IAM i F= 173 [7) % 4R

IAM 7 Z4EBE—NHEZH ID M— M FRHRZEH. STBATXNER Amazon X B RIEE R
TZ8%, MEEHIFHRZRE , BALUM Amazon EERSIS0E, ENRESE  B700BEBAFH
8] 240

REBRFRIFRAN , B REER THRBRIRAFEH, UEETEREEC]. BR , SR T N6E
ML RES ; BLFTHRBNITIE IAM REFR,

BEMLEEFEFEHRZH, V25F=H1Z (AFEEHLTFRE Amazon ) . BEXEZER , TS
H CIAM BFEE) PHEE IAM AP WiEE %4,

oz
BT SRR TR

1. ESMERT , EFAF , ARERUEAF. XNFRXTHAEEAFEHAGEED,
2. EEERAFFAEREEQY

a. ERAFPEMAGET , BAERENFRAF,E,

b. %EH IR F A5 E Amazon BB A KR,

c. ERFIAEBT , EEBHERNEE,

d. %EH AP TREFRA SIS R EE SN ERE,

e BT -5, XNFRITFRENRED,
3. BREMRT , EEFREEM MK, XEDFSITTFRRREED,

4. EERRED , WA IVS KER (AWS HEXN KRB Bl IR B E KR ) o HRIZEKKRE ,
1% SR AE LUE R 2 KB

IR P H AR AR R 7


https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_access-keys.html

Amazon IVS Real-Time Streaming User Guide
5 FT—F (NTERKS ) . XENFHITAREACIZED,
6. EREHVBREOS , BIANFTEAFFAGRHERER , ARERVEAF, (XTELES) .

7. PRSI REFHERD , EHE2ENRHAEZHAGEE. ZERTFHIRER , UBFKS
%, TRE , BEEREMF X,

EIELA A AN DI BR
BRUT SR TR -

1. &% Amazon EEEFIE , FEI A TMuLITFF IAM #2F| & : https://console.aws.amazon.com/
iam/.

2. ESMBERT , ERAF , AREREEMNIAEGAFRE. (LHERAFRE  TEEFIER
E, )

3. ERENHEMMNRIET R |, IEFERMNNR, XEPFXITFRIMNRE Do

4. %$F Attach existing policies directly ( E3ZMIMIME LR ) . XECRFRXITFNRREED,

5. BBEEF , A IVS REEN (AWS REXKBREZACIZNBEN K ) . HEZRG ,
i HP B R HE LR BZ R RE

6. BT —¥ (NTBEORL ) . X FKTHAREED,

7. EREEOR , EERNMNE (LTFEQKED) .

8. 7 Summary (#E ) WE L , WIAS R IVS K8,

S 2 QIRERAESEERGIUENSES

SHER—NMELZER , Z25EUUEEPINIGRMAM,. ©REMRRAER AP WEM TR, B
{F 24| A = CreateStage IR EBIEEA,

BNBURTRNENEBEQFVWE-—NFESL  ERAGHHENER  MARRBIEEEURTRNEES
A, IRTFELHRER (FTITEEEANIBES ) , ERURSERMBIZEAESHENRE,

&R LU Amazon IVS #2H| A3 AWS CLI gl -8 E (FTHRTFHFENSEERS ) . RETEHNW
LA EMFRSH,

BN EEHEFH

BULEBRNEARERENSEESE ., WRBATEINSEEFRHE S3 UEE , WEANFELEINS
BEE BHEZEHHREINEHEN Amazon S3 FERET., FEE , ZEITTHATREBK.

EIA A AR R ’


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

Amazon IVS Real-Time Streaming User Guide

ZIRER—IMEIET. RNERT , HEIRELNERRH,

ERREEAHTREZE , XA BERKEE, XR—NER , TEEFEHESXZFRA Amazon
S3IfUE, ZBALFEREH A CLI RAUBNEEFHEE ; SANMIRBOTHAR. SIEFHEEESS ,
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( BE AN Amazon EIE1EH & 17 E Amazon IVS 2F1&. )
2. BEEMSMERPEREES  ARERFUESES, MNERVUEZEEED,

= 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

3. (k) MAZEARWN.

4. MREEGHAENSEERS , BERREBNFENSE5EFHE Amazon S3 (( [ik ) FHS
o

5. FIARCIRELCIREL, KITRERHEANEEFHAFEERE,

REBINENSEEFHE Amazon S3 ( Ak )

FRETENSREUEZENEAENSEERH

1. B EZENENZHENSEET K BABRABEM RS, REREMFR , ARFHIEER
B, ARNAFHREENCIEMNEFREE , URERREETE —EHRXH BN,
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Record individual participants info

Auto-record to S3
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 S3 is also enabled on the replica
participant’s source stage.

(O 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 [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, Amazon IVS will merge the fragmented recordings into a single recording.

(O 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.

(D 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.

2. BEREFRHNFEERE,

3. R CIBFHEEE, ERSTHF—NHEN , EFEIA T 12 Amazon S3 #8717 E M i BI#aYF
HEE.

2H A %S 11
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= Amazon VS » Real-time » Storage configurations » Create storage configuration ®

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

4. BELTFE :
a. (k) MAEKEESZN.
b. B AFE# @B .

5. R CIRFREEE , NeZ2EAHE— ARN W FREERR. CIZXHEEEBEEHVHATHK ,
BERZAREE 20 W8, FREECETNE , EHREZCEEZELEN, £HE , ZHENSE

EXHEREHHEREEMNECIEN S3 @8 (7).
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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

Storage configuration
Define the Amazon S3 bucket for the output

| storage-configuration-1

v \ @ ( Create storage configuration B)

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.

6. BRI LUER B R EMIER AT |, fINMRHSEE
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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.

Bl VS Z£5 /Y CLI HEA

N

EZ % Amazon CLI , i Install or update to the latest version of the <shared id="AWS"/> CLlI,

CLI %88
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WE , BABBUTAANSEZ £ CLI Q| ZNEERR , EARRTERBECEZERARTE
REANSEERHFHNES,

UBRRBENSEEXFNES

& API 7 ivs-realtime S8 & ZZE T, Hla , BOIEES |, BUNITUATRME

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

MR
{
"stage": {
"arn": "arn:aws:ivs:us-west-2:376666121854:stage/VSWjvX5X0kUu3",
"name": "test-stage"
}
}

BT RENSEERXFNES
BEORERATRNSEERFNGES BT TERNRE

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

®#F , &% thumbnailConfiguration ZHRFHRERBE FHMFHERN , UREREERY
s

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, thumbnailConfiguration="{targetIntervalSeconds=10,storage=[

=} % , 1% recordingReconnectWindowSeconds S#HIBAEH S RILHWENSEEFH -

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, thumbnailConfiguration="{targetIntervalSeconds=10,storage=[

CLI %88 15
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AT

"stage": {
"arn": "arn:aws:ivs:us-west-2:123456789012:stage/VSWjvX5X0kU3",
"autoParticipantRecordingConfiguration": {
"hlsConfiguration": {
"targetSegmentDurationSeconds": 6
3,
"mediaTypes": [
"AUDIO_VIDEO"
1,
"recordingReconnectWindowSeconds": 60,
"recordParticipantReplicas": true,

"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-

configuration/LKZ6QR7r55c2",
"thumbnailConfiguration": {
"recordingMode": "INTERVAL",
"storage": [
"SEQUENTIAL",

"LATEST"
1,
"targetIntervalSeconds": 10
}
3,
"endpoints": {
"events": "<events-endpoint>",
"rtmp": "<rtmp-endpoint>",
"rtmps": "<rtmps-endpoint>",
"whip": "<whip-endpoint>"
3,
"name": "test-stage-participant-recording"

S|3: 7 RSEEHETHE

\
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BIEH HHAX

ESEMTECEZAN. TE , BINE=HNIT
ErEHaReZFNRAN , TREBUTIRRE

. TFF Amazon IVS 2§ &, WREEHREFREFXMENXE , HEEXE,
CEENSMFESED | ERINEEINE > AFEH.

ERVBENEEA. REQETUNELATEHANEE,

. BRBIERBREH %R Create (BIE).

. Amazon IVS RERFMNBHN . XEBHRENLRERARRSA , REBHMATH T, M
BALE , WA UBE TRARENR,

Amazon IVS B FimEKEY , A BT FHAERH, BHFLRTFHENR ; BT ERRLE
o

a A WO N =

ZE A OpenSSL BIE#H P384 EC H4AXS ( BAIBEZR E L LR OpenSSL ) |, ERBUT SRR
., WEBAFZRHRAEHANLEZRH. REYEENRTENEIN , TEELEEFH,

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

REZEBATRASATNAETE.
SFARBEH

WAEBRHAN
ETH.

EFEARFHAESANELAERN , BITUTERE
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1. TFF Amazon IVS 4l &, MREHKREREFEXAENXE , HEFXE,

2. EEMSMEES , ERINEEDRE > AEEH.

RS A, RELCETRSFALEERXFEE,

4. HRERBEHERE Import (FA)o

5. Amazon IVS 2§ AN ABBAAER LB EZHR AR,

BEEM CLISADBELEESR , BHRITUTRE

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

MREXFHMN FENARBT SR =REEREXGT , BOILLZE --region <aws-region>,
AR 208 R R

"publicKey": {

"arn": "arn:aws:ivs:us-west-2:123456789012:public-key/f99cde6l-c2b0@-4df3-8941-
ca7d38accala",

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

"publicKeyMaterial": "----- BEGIN PUBLIC KEY-----
\NMHYWEAYHK0ZIzj@CAQYFK4EEACIDYgAEVjYMV+P4ML6xemanCrtse/FDwsNnpYmS
\NS6VRVOWXx37mjwi@2h0bKuCIqpj7x01pz@bHm5v1IBvdZYAd/Tr2LR5aChK+/GM2Wj
\Nn18MGINIIVFawlu3bvjEjzTASSfS1BDX1\n----- END PUBLIC KEY----- \n",

"tags": {3}

AP iF3R

POST /ImportPublicKey HTTP/1.1
{

"publicKeyMaterial": "<pem file contents>"

}

ERALERTHE

BREARIWT MIZXENESETHENEHARGEE , BHHE jwtio. 1 jwtio REL , B4FMARLRER
MTRLEESHE, REILARIETHENTEELERN.
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iR JWT BE=ANFER : f5k. BRAENLER,

JWT FREFBEREFAH JSON BHUWTATR. HEF , BALUM IVS ZHEIEEFIRH JSON. M IVS #2
Hll B IREVR L R B M T JSON

1. $TFF Amazon IVS #Z#| &, MREEREREFXAENXE , HEFXE,

2. EEMSMERSD , EEXNEERE > TEX,

3. EBREFAMNEFX, % View details (EFFHAER).

4. B EETHERED  ERVUETHZ LN TRRE,

5. EF4E R T ERE A REA

6. EERBAEFHHENKIE R JWT FRENMBEREA.

S © sk
kR T MT RS :
+ alg RERFE. KR ES384 , R —FEM SHA-384 KA SR ECDSA £ H3k,

© typ 2THERE (B JWT ).

« kid RATHTHBTEENLERHN ARN, BAMEM GetPublicKey API F3RIREI# ARN 48
Ci

{

"alg": "ES384",

Iltyp": IIJWTII

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

THEWY  BREE
BRBRAIERET IVS BIE. R user_id ZHNAMEFRIENMBEFR,

« JWT MBHHY RegisteredClaims RAREFH , FERMUEXLEFHTIREFEETFXTHRENR :

o exp ( IHRTE ) RS Unix UTC BEE. (Unix REBRE—MHE , XTM
1970-01-01T00:00:00Z UTC ZIf5E UTC BHI/RTEIMNHE , ZEEEY. ) YSE5EEMAER
X&t , XN TE#ETRIE, VS RENSERIAE 12 / e TTL , BIWWERZE ; N XETE
(iat) 8 , RBTEKE 14 X, WA RAE,
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- iat ( X%mE ) 2 JWT £ # Unix UTC RHEIE, ( B3 Unix IHEBMNER , HSH exp
MIREA, ) ZIAMRERE,

* jti (JWTID ) RATRENGIARTFIENSEENSS5E D, BINTHANEEE—HNSE
# D, e4MRXD K/ NENFRE , KERZ 4 NFH , NBEFERFFH. EFH (-)
MTRK () F&F. TANERAEMSERTR.

- user_id REFIEMNEEN , ATHEBRMNGE | kMARATNSEEEEIEFEC RS
FERAF, IMRAZE CreateParticipantToken APl iR 18 userId FERAMACE, © A AREM
UTF-8 BN A , HEREZ 128 N FRNFRR, LFROMBEEFXSEEQTT , FRAT
MAEMBIRE, NELBREE.

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

- topic REEXM ID, AIAMNEZEX ARN F12EL, el , MREFRX ARN
arn:aws:ivs:us-east-1:123456789012:stage/oRmLNwuCeM1Q , MEEZX ID H
oRmLNwuCeM1Q,

- events_url 4ZM CreateStage = GetStage BREREINEH RN, BNEENEEFXINE
BFUE ; ZEKZUUERF 14 X, IR wss://global.events.live-video.net,

« whip_url #MZM CreateStage = GetStage EEREIR WHIP If k. BINEERRE R
X RFUE ; ZEKRZAUEF 14 X, =™BIERN https://453Ffdfd2ad24df.global-

bm.whip.live-video.net,

« capabilities }§ETHHIIIEE ; HMERN allow_publish Hl allow_subscribe, JF{XiT
k2, UF allow_subscribe iR true,

« attributes 2R—1MUERFE , BULUERFIEENAEFREENEMHARB IS EP HIEE
FX, RETEFMETUAEZE UTF-8 FBHXAR, LFEBENREAKELERN 1KB, FREMEEF
X&5&HL/HF , FTRATFMNAEHIRE, EHBRBEE,

e version 42 1.0,

"exp": 1697322063,

"iat": 1697149263,

"jti": "Mx6c1RRHODPy",

"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": {
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"allow_publish": true,
"allow_subscribe": true

I
"attributes": {

"optional_field_1":
"optional_field_2":

}I

"version": "1.0"

"abcd1234",
"false"

ZORESR , IREEALRERAMNGL (ES384) FIEENEE , N ERBHIRANEHLH R

SR

ECDSASHA384(

base64UrlEncode(header) + "." +
base64UrlEncode(payload),

<private-key>

)

458

1. £/ ES384 EREEURSRML IVS NAEBRAXBNAEERRALERTHES,

2. LR ThEo

base64UrlEncode(header) + "." +
base64UrlEncode(payload) + "." +
base64UrlEncode(signature)

fER AN BT
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2/ IVS KAt EREZhAE API 62 T 4%

Customer Domain Amazon IVS Real-time Streaming

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

—CreateParticipantToken—»
|

l4—Return token
<4—Return token

|
I

Join stage with token } >
|

MEMTR , BERRNARFERRSSENAERFREESE  RSS[NARFFER AWS SDK 5 Sigv4
ZZ1EREA CreateParticipantToken, BT AWS EIEATFiAA API , E Itk S & 4 B9 RS 88 4% A B
BFEPERTHE , MAREEFBERARES,

SIS EETER , B ERIEEREN/IEE

- BALEENARFRUANBEEUEBEISEPHMMBEEX, MERFNETLNEE UTF-8 HiE
XA, FBNREAEKELHRN 1KB, WFBRAMBEEXSEELF , FTRATAMNASHIR
B, NEHBBER.

- BAILUEESIEE ARIhAE. ERIATHAEN PUBLISH 1 SUBSCRIBE , iZIEEAFS 5H KA MEEW
EOAAM , BEAREAEEFENEN T, i, B RBEEALHBNESR SUBSCRIBE I
BEM T, EXMERT , KEAATURE EEREUMETLEBCUMNSSE,

BXEMEER , 55 H CreateParticipantToken,

BRLIEREF A CLI Q2S5 EETRUATNHRNT R , BERIUEFEEESHERER AWS
SDK B2 % hE,

BEE-—MHSHEMERSSHIRISNE iR (HlWM, BY APIEXR ) WEE. RINTRELINEE,
EAREES  SRFEBUATIR , BIARRSEE 6 F 1 REFiRAE,

EE  NTRUNTER ; tHREY , TERETEATHEYRE. THINBXARRITELREZL,
el & 5 B

1. SMEBGEL -SRI VIBNES,
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2. EFRBETHE, FHIGBRSHER.

3. MAEETHXERAF, ID. XATLARMEM UTF-8 4ri3HY A,

4. EFEBIE,

5. EFITH, EERT  BELRETHE ; VS THRETHE , BT ERRTE

CLI %88

w

A AWS CLI SIZTHEELREEITEN L THHEE CLI, BXFMAEER , 555 Amazon i 51T
REAFEM. T2 FAAWSCLIERTHESATIHEN , EXTESHEMS , BINBIUE
FH AWS SDK EREB[IHERTIE (BSELTHHA ) .

1. FFHEA ARN i21T create-participant-token v, BREUTEMAHFIE
BE : "PUBLISH". "SUBSCRIBE",

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

2. XFEREE—NSEETH

-~

"participantToken": {
"capabilities": [
"PUBLISH",
"SUBSCRIBE"
1,
"expirationTime": "2023-06-03T07:04:31+00:00",
"participantId": "tU@6DT5jCJeb",
"token":
"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJ1leHAiOjE2NFELINDEOMjAsImp@aSI6ImpGcFdtdmVFTmIsUyIsIn].
TaKjllw9Qac6c5xBrdAk"
}
}

3. REFZTH., BFENTHEIEMASEEHREMERMSM,

AWS SDK i BA
&R LAER AWS SDK SIS R, TR JavaScript B AWS SDK Ky 5B,

EERT  ROIAERSSHRIT , OB AT ERLE
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SREZH  EFEATENRE R , BEELRL aws-sdk/client-ivs-realtime BF 2., BXFMEER ,
B2 | Getting started with the AWS SDK for JavaScript.

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

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

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

const createStageTokenRequest = new CreateParticipantTokenCommand({
stageArn,

1)

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

HPR 4 &AL IVS T #& SDK

VS #2FEH T Web, Android F1i0S #9715 SDK , Bal UG HERIINARFEHR, B SDK AT
REFBRAN,. MRESHEFXEE T RTMP FEL , WA LAEREMATE B RTMP if S 4%
w25 ( Hl OBS = ffmpeg ) o

EXx—%2 , RINEET —IMHNENNARR , A SIS/ SEEHITERKRE, UATSREES
BB — N8N BasicRealTime W AERF. TEHVMAREFREMNT CodePen M GitHub £ :

* Web : 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

Web

RENHF

B, BB —AX4RM—1 48 HTML R JS XHRIRE X4

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

touch app.js
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B A E A AR ZE R npm RIS #E SDK, AEEEL , ROIER T7THARE , ENMRERFERE
A npm , thEER B &K,

158 F B AR PR 5

Web J~#& SDK ¥ER JavaScript %' & , AJ1E https://web-broadcast.live-video.net/1.34.0/amazon-ivs-
web-broadcast.js &,

B <script> FEMEBET , ZELEEOERABH LT —NE RN IVSBroadcastClient HEF/E

o

A npm

L% npm BFE :

Heim

npm install amazon-ivs-web-broadcast

&I 1E AT LLiA 18] IVSBroadcastClient X & :

const { Stage } = IVSBroadcastClient;

Android

#12 Android I B

1. 1€ Android Studio # , BI|ZEH B,

2. ERZEHUEES,
AR ERLRIBRAH Android Studio F , ETHRMEIHAZEBES . MREH Android
Studio EOERZHED , HEWXFTERZANEES , REZHED. &N , H2EEFEZAE
a1, BAFAERA View API ( TR =2 Jetpack Compose ) o

. AT BAR—NMNEN , RREETHK.

7] 1% SDK

E ¥ Amazon IVS Android J#EERINE &Y Android FF RS EH |, B ZER T EERE
build.gradle 3 , WELALFRR (B THEFIRAK Amazon IVS I3 SDK ) . EERFHIE
i, mavenCentral FENECLXIEELEMN settings.gradle XHH , IRRXFER , &
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AILAE g repositories #HIER, WF RNV R , RIVEFER android HIFEHRHE AHKIESE

Eo

android {
dataBinding.enabled true

}

repositories {
mavenCentral()

}

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.41.0:stages@aar’

}

MEFFH LK SDK , B AT M T E TEHRFEHARA

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

i0S

#]%Z iOS m B

1. BIEF Xcode W H,

2. W¥TF¥EAH , EEIOS,

. NTFTNARER , EBNARER.

4. MANAEFNEREN , REEET -5,
5.1 (M3 ) RETNEMNE R , RRERCE,

ETREFEES|A SDK, XU , S (iOS Broadcast SDK Guide) ## Install the Library.

BLE R

BEEFEHRMEM Info.plist , UE
5 NSCameraUsageDescription 1 NSMicrophoneUsageDescription HRIIFHANFHEKEB., XNF
XLEE  FREAARAFNER , #SREVNARF A AERGEMBIFMZZX,
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Kay Value

~ Information Property List (3 items)

» Application Scene Manifest (2 items)

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

SR 5 . AT M
EALVBE U TR &A/ATH (K8 ) IVS :

« ¥ WebRTC 1 RTMPS /R4 IVS /" #% SDK., BATHEXRALSE % , RHRELETHEY, &
X Web, Android #1i0S Wi#4EE , TS T X,

« Amazon IVS %8 — EBRATNHR. BSH TEN.

- HREARENESFRESR - EUUAFERAEAXE RTMP, RTMPS 5 WHIP B R R4 455
8, BXEZELR , BSEREN.

IVS #2#l &

1. 3TFF Amazon IVS 4|5,

( BE B Amazon EEEIEH| & 5 Rl Amazon IVS ##H&. )
2. EEMERY , EREEFX, (NRSMEREHE  BERNERGFUARERT. )
. AERBEITAIRMTHNERX , LEEHFMEENME,
4. 1T0 : MREFEXKE—NRIZANEME , WAILUBETRIT FIEF THITRREARTITR, (X
ENFEEARER D T. )
5 &K :
a. ERRMIETF,
b. REFRRER T IVS BB HHZRGELNMEZRXNMNR ; ATFXLERER,
c. ERMIEMFWES , FATHENZERRAFBEGRLERHARE,
d. EFBRAS , BERETHRER.
e. EEFLRANAR , HREITFEZETF,
f. BEFLERT , BRERAETF , ARRTESNE LR MiRE.

AR ITRANRBQOEERR , ERINLEFXNNEREZNIRRRTE, BETHRESER , FSM0 IVS
ENTE LRSS ERE L.
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fEF IVS Web |~ #% SDK & 4 M1T 3]

AED B SAERER Web NARFXAMTHBAFSRNSE.
B2 HTML # 4R

B, B HTML AR, SEF RN AR ESA -

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

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

<!-- Import the SDK -->

<script src="https://web-broadcast.live-video.net/1.34.0/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

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

</body>
</html>

EZ TR AFRNNMAETRE

ERM ARG ERLEREN, EMNFTEENGA  RAEREMANETRE, 8% , NARF2M
NMRAEFR APl RS , BERTRE G  £FERFTRESFHUEESEE AR,

<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 />
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NIRRT E
REXZFN AR ENZESEEREFEME. FNMAIRERMEE app. js PEXNERAEFEE,

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

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

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

RXHEMTEAR T HTML WE , ER K[ INE index. html RHEMZLBIUTAR :

IVS Real-Time Streaming

Token | Join |

B2 app.js
FHREN app.js XMHWHNA. 8% , N SDKHNE2RSAFMELENEM

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

} = IVSBroadcastClient;

ENAEFEE
BYTENREXNMANEITZE HTML TE&0518 , AFENARFHRES

7!

—

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

// Stage management
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let stage;

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

let localMic;

let cameraStageStream;
let micStageStream;

B2 joinStage 1 : EXEHEHRIEH A

joinStage BHEREA AT , QIEEEAMNERE , ARTHKRKMM getUserMedia HHZRRIIIR

MEF M,

Bt , EXEBARIPRSMTEAA. RIMNSEETROL N8 PEE IR,

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

}

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

if (!token) {
window.alert("Please enter a participant token");
joining = false;
return;

// Fill in with the next sections

};

£I% joinStage 2 : K MR
DTSR MEEANERE

async function getCamera() {
// Use Max Width and Height
return navigator.mediaDevices.getUserMedia({
video: true,
audio: false

1)

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

1)
}

// Retrieve the User Media currently set on the page
localCamera = await getCamera();
localMic = await getMic();

// Create StageStreams for Audio and Video
cameraStageStream = new LocalStageStream(localCamera.getVideoTracks()[0]);
micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);

fl% joinStage 3 : EXNFARMHOIEES

ENEARBERKZENZ L , SOK FHEALKERAEELFTARNRMITARFLESSE, BxX
HEBARNEZEER , 52 H Strategy.

XANRBERER, WAZEER , RARIRLRNR , FTASMNZESEENZTIMANMM

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

Iy
shouldPublishParticipant() {

return true;

o
shouldSubscribeToParticipant() {

return SubscribeType.AUDIO_VIDEO;

}
I

stage = new Stage(token, strategy);

B2 JoinStage 4 : A IBEAE4HNERE

ZEhoxbF2EH, TEM
Wr STAGE_PARTICIPANT_STREAMS_ADDED #1 STAGE_PARTICIPANT_LEFT , LASEMAERIINE
MM EFBRRES. EHPIEHT -HEFRAEH,
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FER, RINEXEQE T HANRBREFE , AREBEELERN DOM T
% : setupParticipant, teardownParticipant, createVideoEl #] createContainer,

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

if (connected) {
joining = false;

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

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

let streamsToDisplay = streams;

if (participant.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 }) {
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const groupId = islLocal ? "local-media" : "remote-media";
const groupContainer = document.getElementById(groupId);

const participantContainerId = islLocal ? "local" : id;

const participantContainer = createContainer(participantContainerId);

const videoEl = createVideoEl(participantContainerId);

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

return videoEl;

function teardownParticipant({ isLocal, id }) {

const groupId = islLocal ? "local-media" : "remote-media";
const groupContainer = document.getElementById(groupId);
const participantContainerId = islLocal ? "local" : id;

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

);

if (!participantDiv) {
return;

}

groupContainer.removeChild(participantDiv);

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;

Web
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£I% joinStage 5 : MAEA

BYHRAMAZEAERTK joinStage BEIE !

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

£172 leaveStage

EX leaveStage BI% , LA AEIT =4,

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

joining = false;
connected = false;

};

Bt ASHLERF

1 app.js XHARME&E—NEH. MBERNENSYEEALKER , ARVATHNAMBTESH
SHLERERF.

const init = async () => {
try {
// Prevents issues on Safari/FF so devices are not blank
await navigator.mediaDevices.getUserMedia({ video: true, audio: true });
} catch (e) {
alert(
"Problem retrieving media! Enable camera and microphone permissions."

);

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

leaveStage();
joinButton.style = "display: inline-block";
leaveButton.style = "display: none";

1)

i
init(); // call the function
EITNRAERFRHAREASE

B ER M EEMARZENT , AFTANE , HASESESHEAMAZLEIT,

BTRMAA?

BXF K npm, React EFMELZHMRH , FSH IVS | & SDK : MEIER ( SKREREWEERERE ) o

£ IVS Android /~# SDK & 4 f1T 7
AL IFE SEERER Android MARF 2 AT AEAFSRNSE,
DI E

BAFEAEICEN activity_main.xml XHNNARFUE—MEIENTER. KHBISERM
B|SHH EditText, HIA Button, ETREESRTSHW TextView MR EFHH CheckBox,
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[ ] RealTime — activity_main.xml [RealTime.BasicRealTime.main]

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

5 = Android o — activity_main.xml

o

= % BasicRealTime

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

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

¢ StagelLayoutManager M Scroll..
witch

"
»

¥ Project

¢ StageParticipant

% java

0 Pixel

Jon
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UTRUEERER XML :

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

= 33

= Code

(©) BasicRealTime

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

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

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

<androidx.constraintlayout.widget.ConstraintLayout

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

sa01ne@ Buiuuny i3

39114 somea 1

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

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

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

app:layout_constraintBottom_toBottomOf="@+id/main_token"

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

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

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

<TextView

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

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

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

</androidx.constraintlayout.widget.ConstraintlLayout>

<androidx.recyclerview.widget.RecyclerView

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

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

</androidx.constraintlayout.widget.ConstraintLayout>

<layout>

BAELLSIBTNANFERSE ID, ALINEFLEEA strings. xml X4 :

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

</resources>

name="app_name">BasicRealTime</string>
name="join">Join</string>
name="leave">Leave</string>
name="token">Participant Token</string>
name="publish">Publish</string>
name="state">State: %1$s</string>
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9% XML F 95X L9 B 4548 5] MainActivity .kt :

import android.widget.Button

import android.widget.CheckBox

import android.widget.EditText

import android.widget.TextView

import androidx.recyclerview.widget.RecyclerView

private lateinit
private lateinit
private lateinit
private lateinit
private lateinit

override fun onCreate(savedInstanceState: Bundle?) {

var
var
var
var
var

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

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

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

buttonJoin =
textViewState
editTextToken

fin

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

BMERATN RecyclerView SIZ— B WNE., EMITHERE , R E DT res/layout B, A7
EERBE > MRRRXMH. FUFXHmAEN item_stage_participant.xml,
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RealTime - activity_main.xml [RealTime.BasicRealTime.main]
re: layout activity_main.xml & BasicRealTime v xperimental) AP
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¢ StageParticipant
> Pgjava <EditText
v EEres tid
> drawable :layout_width
layc New Kotlin Class/File it
Layout Resource File
Sample Data Directory
Cut File
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<?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:

id="@+id/participant_preview_container"
layout_width="match_parent"
layout_height="match_parent"

tools:background="@android:color/darker_gray" />

<LinearLayout

android:
android:
android:
android:
:background="#50000000"
android:
android:
android:
android:
android:

android

layout_width="wrap_content"
layout_height="wrap_content"
layout_marginStart="8dp"
layout_marginTop="8dp"

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"

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

<TextView

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

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

tools:text="NOT_SUBSCRIBED" />

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

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

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

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

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

tools:text="Audio Muted: false" />

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

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

tools:text="Audio Level: -100 dB" />

</LinearlLayout>

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

XN XML X4 KT %A ENZE ParticipantItem. BT XML B2 BN BB E=H |, HitbiE
ST XML XHEEFHREHNGEEE, SIBXMEARENR , EEMTFHRERNZE,

B —NETHY Kotlin 2§ , ParticipantItem:

package com.amazonaws.ivs.realtime.basicrealtime
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import android.content.Context
import android.util.AttributeSet
import android.widget.Framelayout
import android.widget.TextView
import kotlin.math.roundToInt

class ParticipantItem @JvmOverloads constructor(

X PR

context: Context,

attrs: AttributeSet? = null,

defStyleAttr: Int = 0,

defStyleRes: Int = 0,

FrameLayout(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)

EFEAMANNRREN , EFZEQAFBERNR. RN LERIFENRRRE

override fun onStart() {

super.onStart()
requestPermission()
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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

}

Bz 32 IR A

MAFTE MainViewModel .kt FAMRIRS 5E | REMEA Kotlin B9 StateFlow FHRZSZ E
48 MainActivity.

B2 —NEHTRY Kotlin 2 MainViewModel :

package com.amazonaws.ivs.realtime.basicrealtime

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

class MainViewModel(application: Application) : AndroidViewModel(application),
Stage.Strategy, StageRenderer {
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f£ MainActivity.kt FEEBEMEER

import androidx.activity.viewModels

private val viewModel: MainViewModel by viewModels()

E{# A AndroidViewModel EAIX L Kotlin ViewModel B , BEEN U T AR MEE R
B build.gradle X# :

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 i&#L 25

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

3 StageParticipant :

package com.amazonaws.ivs.realtime.basicrealtime

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

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

val stableID: String
get() {
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return if (isLocal) {
"LocalUser"

} else {
requireNotNull(participantId)

FHEETREREMN ParticipantAdapter REALE, BEAENEHVE—INTEXRESE
H:

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>()

EXMERNBEZH , BSFE YL RecyclerView.ViewHolder :

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

itk | EAILASEEARHE RecyclerView. Adapter B2 :

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)

BE, RNANTHAE , S5EERXEERE , M MainViewModel FFMAXLEFH S F, XEHZE
=& es EARE CRUD #24E,

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])

iR[E MainViewModel , EESIEHREX M EBZZMEIA -
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internal val participantAdapter = ParticipantAdapter()

B BRCORAS

BEERE MainViewModel A EEE SRS, IERENXLEEMY :

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>()

EEMAZAEZNEEECHNTR , YESREA S EE .

init {
deviceDiscovery = DeviceDiscovery(application)

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

val localParticipant = StageParticipant(true, null)

participantAdapter.participantJoined(localParticipant)

HIRT1EEE ViewModel BB IXLERF, VEIEE onCleared() , MEFRLTILEEXERF,

override fun onCleared() {
stage?.release()
deviceDiscovery?.release()
deviceDiscovery = null
super.onCleared()
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N7E, " BRFNR , RREFXRARM streams B , KHEZBIAAMN permissionsGranted 73
*

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)

KHESES SDK
=M TSR EENEM  #E. KBAERSE. RiTERERAREMBRDWER M@

FIENEFIREEE,
Stage.Strategy

Stage.Strategy EHERMEI &£ .

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

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

BME2 , ERFENE publishEnabled RBEEXHFAR , MRELS , FEAHZARENR. &E ,
NFIERG , BAVFHRLITREMS 55 HBZRAANH Z A5,

StageRenderer

ZRIEBHEE , RE StageRenderer IEEZMNRE , ERECREERBAEALEE, HERHE
R —MR 5 ER , SDK BHNSEEREF R ER ParticipantAdapter, EREEFERT , il
DARRMAERLGEAR S EE K RARIMNRAEECEERXESSE , XHMIIRMAILNENAEEZHE
FHSHMENTRE,

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

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

) {

_connectionState.value = connectionState

override fun onParticipantJoined(stage: Stage, participantInfo: ParticipantInfo) {
if (participantInfo.islLocal) {
// If this is the local participant joining the stage, update the participant
with a null ID because we
// manually added that participant when setting up our preview
participantAdapter.participantUpdated(null) {

Android 50



Amazon IVS Real-Time Streaming User Guide

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

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

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

if (participantInfo.islLocal) {

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

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

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.islLocal) {

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: Mutablelist<StageStream>
) {

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

if (participantInfo.islocal) {

return
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// For remote participants, notify the adapter that the participant has been
updated. There is no need to modify

// the “streams’ property on the ‘StageParticipant’ because it is the same
"StageStream® instance. Just

// query the “isMuted’ property again.

participantAdapter.participantUpdated(participantInfo.participantId) {3}

i B E X RecyclerView LayoutManager

ZHTRBENSEETRERESR. BHELSEELSTFEMNRKVUEBNWER , ERFEL ML EZI S5
BB, HTHRELN  FELSEHE RecyclerView. LayoutManager,

B 5 —#3E StagelLayoutManager , ENZ¥Y & GridLayoutManager, WEEERFEETR
WITHMBHPNSEERETESINSE5ENNR. BTHEESHMTHERE , EBTINREEST
HE. BXROABEZITANRE , 50 layouts TE FHWREBER,

package com.amazonaws.ivs.realtime.basicrealtime

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

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

companion object {
/**
* This 2D array contains the description of how the grid of participants
should be rendered
* The index of the 1st dimension is the number of participants needed to
active that configuration
* Meaning if there is 1 participant, index @ will be used. If there are 5

participants, index 4 will be used.
*

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

in each row.
*

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

*

* This can be customized to fit any layout configuration needed.

*/
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val layouts: List<List<Int>> = 1listOf(
// 1 participant
listOf(1), // 1 row, full width
// 2 participants
listOf(1, 1), // 2 rows, all columns are full width
// 3 participants
listof(1, 2), // 2 rows, first row's column is full width then 2nd row's

columns are 1/2 width

// 4 participants

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

// 5 participants

list0of(1, 2, 2), // 3 rows, first row's column is full width, 2nd and 3rd

row's columns are 1/2 width

// 6 participants

list0of(2, 2, 2), // 3 rows, all column are 1/2 width

// 7 participants

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

row's columns are 1/3rd width

// 8 participants
list0of(2, 3, 3),

// 9 participants
list0f(3, 3, 3),

// 10 participants
listof(2, 3, 2, 3),
// 11 participants
listof(2, 3, 3, 3),
// 12 participants
list0of(3, 3, 3, 3),

init {
spanSizelLookup = object : SpanSizelLookup() {
override fun getSpanSize(position: Int): Int {

if (itemCount <= 0) {
return 1

}

// Calculate the row we're in

val config = layouts[itemCount - 1]

var row = 0

var curPosition = position

while (curPosition - config[row] >= @) {
curPosition -= config[row]
Tow++
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}
// 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.LayoutParams
if (layoutParams.height != itemHeight) {
layoutParams.height = itemHeight
child.layoutParams = layoutParams

}

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

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

super.onLayoutChildren(recycler, state)

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

E % MainActivity.kt 1 , BIIEEN RecyclerView REFEFZMNHREEES :

// In onCreate after setting recyclerView.
recyclerView.layoutManager = StagelayoutManager(this)
recyclerView.adapter = viewModel.participantAdapter
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HE# UILRE
BN ERAERE ; AEEEE/L ULRAE,

B %ik MainActivity MEE MainViewModel B9 StateFlow ZE :

// 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)

BETR , FHUUTSR A MBI A RN R EIREF

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

}

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

EFRAAEANEHERERESEEN MainViewModel FHYTHEE :

internal fun joinStage(token: String) {
if (_connectionState.value != Stage.ConnectionState.DISCONNECTED) {
// If we're already connected to a stage, leave it.
stage?.leave()
} else {
if (token.isEmpty()) {
Toast.makeText(getApplication(), "Empty Token", Toast.LENGTH_SHORT).show()
return
}
try {
// Destroy the old stage first before creating a new one.
stage?.release()
val stage = Stage(getApplication(), token, this)
stage.addRenderer(this)
stage.join()
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this.stage = stage
} catch (e: BroadcastException) {
Toast.makeText(getApplication(), "Failed to join stage
${e.localizedMessage}", Toast.LENGTH_LONG).show()
e.printStackTrace()

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

[

i
%

5%

&a , FENM SDK KEINHBIEEREIZAICIZENSEETE £, BINEL5%HK
T RecyclerView 2% , FTAARFEETE ParticipantItem H3EHE bind API,

BUAMZEE , REESHITRE

fun bind(participant: StageParticipant) {

B, REHGHRES., 25%F ID. KAEREMTERS. WTXE , EREEH TextViews :

val participantId = if (participant.islLocal) {

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

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

BTk BEMEMAMMNSETRES. EHABRIRS , FERIRARELA
) ImageDevice M AudioDevice, Ef{t14EE , FEEILERKEEEMNIRE ID,

// This belongs outside the “bind™ API.
private var imageDeviceUrn: String? = null
private var audioDeviceUrn: String? = null
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// This belongs inside the “bind" API.
val newImageStream = participant

.streams

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

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

"No video stream"

val newAudioStream = participant

.Streams

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

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

"No audio stream"

[

N—]

BJa , E% imageDevice TR :

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

}

imageDeviceUrn = newImageStream?.device?.descriptor?.uzrn
AREE KB audioDevice WE MG TR

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

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

A IVS iOS 1% SDK & #MiT
RGBS LRRER 08 RARFRANTHEARS RN SR,
BN

BAFEABBIEN ViewController.swift X#4XS A AmazonIVSBroadcast , RERMN—L
E8EEMW @IBOutlets :

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!

MESIERXLEMAE , RETE Main.storyboard PR EEERER, UTREEANNELSE

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

3 StageParticipant.swift
3 ViewController.swift
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3 F AutoLayout BLiE& ,

FEAEN=NME. E-NMERESHESE

# (UICollectionView), 7k, GRMNEIMHETZEXE. BT HFIREHERZ4FREE.

BasicRealTime
BasicRealTime
> & Boilerplate
(5 Assets.xcassets
E5 Info.plist
X Main.storyboard
3 ParticipantCellectionViewCell swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3 StageLayoutCaleulator. swift
S StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
Pods-BasicReal Time debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks
& Pods_BasicRealTime framewark
Pads

BoNMIBREMHRR. FFX. SRS

BasicRealTime
BasicRealTime
Boilerplate
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
Products
BasicRealTime.app
Pods
Pods-BasicRealTime.debug.xcconfig
Pods-BasicRealTime.release.xcconfig
Frameworks

& Pods_BasicRealTime.framework
Pods

RealTimeSam..

I3 Ba_.ime ) J* AnyiOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

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

RealTime Ba.e ) X M.rd } X M..se)) il Vi..ne ) @ Vi.ler ) Il View

w Controller Scene
+ @ View Controller
s |l View
[] Safe Area
> [ Collection View Farticipants
~ M Controls Container
- 8 stack view
W stack view
¥ Text Field Token
# Button Join
- [ Stack view
L Label state
L Publish
® Suitch Publish
[—
f—
8 First Responder
Bxit

State: Disconnected

@ Storyboard Entry Point

RealTimeSam..

3 Ba_.ime } /¥ AnyiOS Device (arm64) Build Succeeded | 5/30/23 at 08:03

Main.storyboard (Base) 3 ViewController.swift 5 Info.plist 2 ®

BasicRealTime Ba..ime ) X Ma..ard } X Ma..se) ) i Vie..ene) @ Vie..ller ) [l View ) [ll Controls Container

v i View Centroller Scane

@ view Controller
W View

> [ Collection View Partcipants
+ [ controls Container
- 1 stack view
W stack view
¥ ToxtFiekd Token
> ® sutton Join
~ [l Stack View
L Label state
L publish
® Suitch Publish
Constraints

State: Disconnected

> I& Constraints
8 First Responder
B Exit

@ Storyboard Entry Point

i Collection View Participants

Scroll View

Indlcator insats
Top

Loft Right

Content Insets (Automatic
Adjustment Behavior

Content Layout Guides

Show  Frame Rectangle.

Height

Arrange | Position View.
Layout | Inferred (Constraints)
Layout Margins (Bafaiit
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Constraints.
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Horizontal
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Vertical
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EFZ2XHE

Preserve Superview Margins
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Layout Guides
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Keyboard

Constraints
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Equals: §
Leading Space to: Stack View
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B=NMERFRR-IMIEREEMHEK

EEIREN 8 MAR 0,

BasicRealTime
BasicRealTime
> & Boilerplate
(G Assets.xcassets
E5 Info.plist
X Main storyboard

3 ParticipantCollectionViewCell.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
o Pods-BasicReal Time.release.xcconfig

Frameworks

& Pods_BasicRealTime framework

Pods

BasicRealTime
BasicRealTime
Boilerplate
G Assets.xcassets
E5 Info.plist
X Main.storyboard

3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewL ayout.swift

3 StageLayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products

BasicRealTime.app
Pods

Frameworks

& Pods_BasicRealTime framework

Pods

Pods-BasicReal Time.debug.xcconfig
o Pods-BasicRealTime.release.xcconfig

RealTimeSam..

X Main.storyboard (Base)

RealTime ) & B..e ) X M.d) X M.

View Gontroller Scene
- @ View Controller
W View
[ Safe Area
B Collection View Participants
~ Il Controls Container
~ [ Stack View
W) stack View
F Tout Fiold Token
8 Button Jo
W) stack View
L Labal Stata
L publish
® suitch Publish
Constraints
> [ Constraints
8 First Responder
B et

@ storyboard Entry Point

RealTimeSam.. Ba_ime )

X Main.storyboard (Base)

BasicRealTime ) & B..0) X — ) %

v i View Controller Scene
- @ View Controller
W View

B Collection View Participants
v [l Controls Containar
W Stack View
v [0 stack View
¥ Toxt Fold Token
> @ Button Join
W stack view
L Labei State
L publish
® suitch Publish
—
> Constrants
0 First Responder
D
& Storyboard Entry Point

Ba..ime ) J

A

Any 08 Device (arme4) ~ Build

7 Any

3 ViewController.swift

Ve ) @ Veer) W

State: Disconnected

S Device (arm64)  Build

3 ViewController.swift

/o) @V.r) WV

State: Disconnected

Succesded | 5/30/23 at 08:03

ES Info.plist

View ) [l Controls Container ) Il Stack View

Succesded | 5/30/23 at 08:03

S Info.plist z ic]

- )M c.r ) B Stack view ) ] Stack View

7
Height

Armange | Position View
Layout | Inferred (Constraints)

Layout Margins (Befadlt

+ Prosarve Superviow Margins

+ Follow Readable Width
+ & Safe Area Relative Margins

Layout Guides
Safo Area
Keyboard

Constraints.

“This Size Class
Horizontal
Tralling Spaca to:
Equals:
Leading Space to
Equals:
Vertical

Bottom Space to:
Equals:

Top Space to:
Equals

Content Hugging Pricrity
Horizontal 250
Vertical 250

Content Gompression Resistance Priority
Horizontal 750

Vertical 760
intrinsic Size | Default (System Defined)

Ambiguity | Always Verify

Stack View
+ s | Horizontal
+ mugnment (il
+ Distrbution il
+  Spachg 8
+ Baseline Rolative
View
Content Made
Semantie (Unspae
Tag
Intoraction § Usar Intaraction Ensblad
Multiple Touch
Alpha
+ Background (N Default
+ Tint Defauit
Drawing [ Opague
Hiddon
& Clears Graphics Context

Clips to Bounds
& Autoresize Subviews

Stretching

Height
# Installed

B, HE, L, SENEHHAEIERAE. FTHEX K
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BE , XMW S4E8E ViewControllers N\ EHELHUTHE :

s FUARFZEMAGEES textFieldToken,
o FHREMAHEER buttonJoin,

« FHREREYHES labelState,

s FUMRAEBYPESR switchPublish,

- FEEMBSEEHEE collectionViewParticipants,

A AR A X R ESESNESEEMM dataSource RE N FTE ViewController :

X M.rd ) X M..se)) i Vi.ne ) @ Vi.ler ) Ml View ) [Bl Collection Vi

Outlet Collectio

IERIZE UICollectionViewCell FRUTEHFPERSEE, BEGIE—1HH Cocoa Touch
EXXH
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Choose a template for your new file:

i0S  macOS  watchOS  tOS  Driverki

Ul Test Unit Test Objective-C File
Case Class Case Class

c

Header File

oar ey

SwiftUl View

Cancel

FFHEA N ParticipantUICollectionViewCell HEE N Swift
A UICollectionViewCell W9F35, BXM Swift SXHFFiR |, BIEESEER @IBOutlets :

import AmazonIVSBroadcast
class ParticipantCollectionViewCell: UICollectionViewCell {

@IBOutlet private var viewPreviewContainer: UIView!
@IBOutlet private var labelParticipantId: UILabel!
@IBOutlet private var labelSubscribeState: UILabel!
@IBOutlet private var labelPublishState: UILabel!
@IBOutlet private var labelVideoMuted: UILabel!
@IBOutlet private var labelAudioMuted: UILabel!
@IBOutlet private var labelAudioVolume: UILabel!

FEREREY XIB X, 2 MBERIREN

i0S 63



Amazon IVS

Real-Time Streaming User Guide

BasicReal
BasicRealTime
Boilerplate
Assets xcassets
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

F AutoLayout , BREEX=N1E, E—

, RealTimeSam...

Ba..ime ) ¥ AnyiOS Device (arm64) Build Succssded | 5/30/23 at 08:03

fain.storyboard (Base) 3 ViewController.swift < ParticipantC...nViewCellxib

ealTime ) &5 BasicRealTime ) X ParticipantCollectionViewCellaib ) No Selection
@ Placeholders.
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Constrain

NEEEEAUBR R T,

BasicRealTime
BasicRealTime
Boilerplate
G Assets.xcassets
Info.plist
X Main.storyboard
3 ParticipantCollectionViewCell.swift
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout. swift
3 StageLayoutCaleulator. swift
3 StageParticipant.swift
3 ViewController.swift
Produets
BasicRealTime.app
Pods
o Pods-BasicRealTime.debug.xcconfig
Pods-BasicRealTime release.xcconfig
Frameworks

& Pods_BasicRealTime framework
Pods

RealTimeSam...

fain.storyboard (Base) 3t ViewController.swift X ParticipantC...ViewCellxib

BasicRealTime ) & Basic..alTime ) X Partic...ellxib ) [l Participant Collection View Cell ) [l View Prev

@ Placeholders

0 First Responder
v [ Participant Collection View Cell
Safo Area
[ View Proview Container
+ [l View
W Stack View
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Label Subscribe State
Label Publish State
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Label Audio Muted
I

Constrai -
Participant ID

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

Constrain

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

No Selection
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Container  View

Show | Frame Rectangle.

Width
Arrange  Position View
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+ Follow Readable Width
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Layout Guides
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Keyboard

Constraints.
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Vertical
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Content Hugging Priority
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e

ve Superview Margins

B. Jk, TEMEERRE

B-NMIBERUE, HTANNBRENSSEESUARE TP FEEDN 4,
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BasicReal’
BasicRealTime
Boilerplate
G Assets.xcassets
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
Pods-BasicRealTime release.xcconfig
Frameworks
& Pods_BasicRealTime framework
Pods

g=

BasicRealTime

BasicRealTime
Boilerplate

3 AppDelegate.swift

X LaunchScreen.storyboard
3 SceneDelegate.swift

3 UIView+Extensions.swift
Assets.xcassets

% Main.storyboard M
3 ParticipantCollectionViewCell.swift M
X ParticipantCollectionViewCell.xib
3 ParticipantCollectionViewLayout.swift
3 StageLayoutCalculator.swift
3 StageParticipant.swift
3 ViewController.swift
Products
BasicRealTime.app
Pods
Pods-BasicRealTime.debug.xcconfig

2 Pods-BasicRealTime.release.xcconfig

Frameworks
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Constraints
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7% Any i0S Device (arm64)

3 ViewController.swift
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B ) J° Any iOS D...e (arm64)
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PR M ZE (R 1T B 27

iRE ViewController , BRI REZEMITAIER , LARS LR B 1E M R A2 7 ot ARERRIRE

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

ETR, ARSEERBHIMZTXNER :

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

}

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

private func checkOrGetPermission(for mediaType: AVMediaType, _ result: @escaping
(Bool) -> Void) {
func mainThreadResult(_ success: Bool) {
DispatchQueue.main.async {
result(success)

}

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

NMARFRE
FEFEAZARENMBEXHEE collectionViewParticipants :

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")

}

NTRREINSEE , 8IB7T —1B N StageParticipant WEE LK, XSS
1£ ViewController.swift X4 | tBAJ LABIEE — N4,

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.islocal = islocal
self.participantId = participantId

ATERXESER BRI BAERNFLBUM=REE ViewController A :

private var participants = [StageParticipant]()
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HEEEATRH 2 MNBEIET 553/ UICollectionViewDataSource B X :

extension ViewController: UICollectionViewDataSource {

func collectionView(_ collectionView: UICollectionView, numberOfItemsInSection
section: Int) -> Int {

return participants.count

func collectionView(_ collectionView: UICollectionView, cellForItemAt indexPath:
IndexPath) -> UICollectionViewCell {

if let cell = collectionView.dequeueReusableCell(withReuseIdentifier:
"ParticipantCollectionViewCell", for: indexPath) as? ParticipantCollectionViewCell {

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

} else {

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

EEMAZAEZHEEECHTR , YARIREA WS EE .

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

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

XASBENARFETRIMERAKREMSEENSEEL TK,

RARFEEMAZEA RS ERIAEC , ATETREXS 2 M RAGERBHEA
M setupLocalUser() Fi&. MAENMEZRNE| AFM# R IVSLocalStageStream IR,

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 {
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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)

FEXE | B SDK HERBHHENMEZRKX , HHEMNFEELRM streams WA , REF
F—INSE5E (ZHVENEAESEE ) K streams BRA DB streams., H/EEMA index 0

M updated B changeType @M participantsChanged. WWERHR—NEBEEFEE , AT£H
FEEMZEES UICollectionView, BEBRGIXFE

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

FRAAED cell.set ; HEAWREXNMAE , EXHRERRIFRESEEERETKRATHNI
Fo
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ChangeType 2 fEj S H 2

enum ChangeType {
case joined, updated, left

v

BE , EREZGARBEEE. RINEAMEMN bool #TRER , HNEAFRRERTENNENE
#o
private var connectingOrConnected = false {
didSet {
buttonJoin.setTitle(connectingOrConnected ? "Leave" : "Join", for: .normal)
buttonJoin.tintColor = connectingOrConnected ? .systemRed : .systemBlue

XA SDK

=ML T SRR RN ERM | B8, KBAERSE. RiITERRERARELBDWER M m

FIENEFIREEE,
IVSStageStrategy

IVSStageStrategy SRHETRfEI &

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.
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return .audioVideo

EMEe , AREERAFXLETHAVEN S 2RH , IRBERHS , FRAEZHBENR. &5, X
TURE , BATRFBLITREMS 5E FEW A8 F AN,

IVSStageRenderer

ZEREIHBNVEE , RE IVSStageRenderer B8 EZMWARIL , ERECRERRIALE L, HE
FREBEFHN—MAFER , SDK BASEEREENNEHN participants Hd, EELEBRT , B
LUFEN AR EBALSEE  EARINREBCEERXESEE  XBEMINRTAEMAZEL 2
EFBCHMENTE.

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.islocal {
// 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.islLocal {
// If this is the local participant leaving the Stage, update the first
participant in our array because
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// 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)

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)
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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)

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().uzrn)

1)

// A helper function to find a participant by its ID, mutate that participant, and
then update the UICollectionView accordingly.
private func mutatingParticipant(_ participantId: String?, modifier: (inout
StageParticipant) -> Void) {
guard let index = participants.firstIndex(where: { $0.participantld ==
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)
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}

LRBERYT REERSERNAFREFNE

extension IVSStageConnectionState {

var text: String {
switch self {
case .disconnected: return "Disconnected"
case .connecting: return "Connecting"
case .connected: return "Connected"
@unknown default: fatalError()
}

i B E X UlCollectionViewLayout

REFTH’&;E’J*’——?%—IE? 8%, BHRLESEELSBENRIVENER , ERFTELHMAEZI S5
EfE, HTHEEREN , FEDSERE UICollectionViewlLayout,

Bl S — N X ParticipantCollectionViewLayout.swift , ©RiZY

[ UICollectionViewlLayout, WFEFFEHAS —EHF StageLayoutCalculator By
X, RIMNBERBENBE. XKBEWBINSEENITERERE , ARERLE

#9 UICollectionViewlLayoutAttributes &R,

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 ParticipantCollectionViewLayout: UICollectionViewlLayout {
private let layoutCalculator = StagelLayoutCalculator()

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

override func prepare() {
super.prepare()
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guard let collectionView = collectionView else { return }

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

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

override var collectionViewContentSize: CGSize {
return contentBounds.size

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

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

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

return attributesArray

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

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

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

BEEEMR StageLayoutCalculator.swift £, EXEERBETRNITIIAEFNSEER
BUHESISEENER. BTHNSEEHEMTHEE , E8TINRESETHEE. BXUMABEEZIT
AHHEBE , BSH layouts TE EHHREER,

import Foundation
import UIKit

class StagelayoutCalculator {
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/// This 2D array contains the description of how the grid of participants should
be rendered
/// The index of the 1lst dimension is the number of participants needed to active
that configuration
/// Meaning if there is 1 participant, index @ will be used. If there are 5
participants, index 4 will be used.
///
/// The 2nd dimension is a description of the layout. The length of the array is
the number of rows that
/// will exist, and then each number within that array is the number of columns in
each row.
///
/// 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,
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]

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

}

if participantCount == 0 {
return []

}

var currentIndex = 0

var lastFrame: CGRect = .zero

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

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

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

halfPadding,

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

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

for column in @ ..< layout[row] {
var frame = segmentFrame
if isVertical {
frame.origin.x = (itemWidth * CGFloat(column)) + halfPadding
} else {
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frame.origin.y = (itemWidth * CGFloat(column)) + halfPadding
}
frames.append(frame)
currentIndex += 1

lastFrame = segmentFrame

lastFrame.origin.x += halfPadding

lastFrame.origin.y += halfPadding
}

return frames

IR[E Main.storyboard , B8R4 UICollectionView 94 /BRIZE J NINI SR K

As: cassets
£ Info.plist

v Frameworks
& Pods_BasicRealTime.framework
> [ Pods

- Default (System Background... ¢

Default

HE UILRE
BN e FTERE , EEREJL/ IBActions,

BERLEMAZRM, ©HEIE connecting0rConnected WEMETREN, SEEN , CRABHF
Zh, MRMAERE , AN TH UlTextField FIRECA , HEMALL IVSStage XA —/NET
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XA, R, M0 ViewController 7 strategy. errorDelegate # IVSStage KIEHET |
BRERSMAESR,

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

guard let token = textFieldToken.text else {
print("No token")
return

}

// Hide the keyboard after tapping Join

textFieldToken.resignFirstResponder()

do {
// Destroy the old Stage first before creating a new one.
self.stage = nil
let stage = try IVSStage(token: token, strategy: self)
stage.errorDelegate = self
stage.addRenderer(self)
try stage.join()
self.stage = stage

} catch {
print("Failed to join stage - \(error)")

FEEENS MU BRERRAITX

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

[a

i
%

5%

BiE , FENM SDK WEINBIEER T Z2aitIZNSEEE K L, RINELTMN
T UICollectionView 8% , FTLAREEE ParticipantCollectionViewCell.swift #3%
e set APl
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BT empty B¥R , REESHITE

func set(participant: StageParticipant) {

B, AEBEEGSRES, 25F ID. KAREMTHERS. WTFXLE , EEEH UlLabels :

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

labelPublishState.text = participant.publishState.text

labelSubscribeState.text = participant.subscribeState.text

AT RABENNAEEERER LT R

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

extension IVSParticipantSubscribeState {
var text: String {

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

BETX, EMEMAMMNSRTRES. EHABRIRS , EEREIKE streams H4A
B9 IVSImageDevice 1 IVSAudioDevice, Eft{LiEaE , EERREHRKEEENIRR,

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

// This belongs inside “set(participant:)’
let existingAudioStream = registeredStreams.first { $0.device is IVSAudioDevice }
let existingImageStream = registeredStreams.first { $0.device is IVSImageDevice }

registeredStreams = Set(participant.streams)

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

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

&fa , BB imageDevice MM H E R audioDevice WEME 1T BIE !

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"

RN &G — MR updatePreview() , EFNSEENTR A MEAE P

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

LHEBNSRE UIView LERATHRPEFHBKIUERAFAEEEES THF

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

view.translatesAutoresizingMaskIntoConstraints = false

self.addSubview(view)

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

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

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

EREFAQENSEE
2B e

1. TFF Amazon IVS 4|4,

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

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

EESE5ENEH

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

2 & 15 BH

1. BB EENUHBASMISESEFRERTE,

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

L

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

/%\

. {52 AWS Command Line Interface A8/,

1. SIHFTEEALEUERENEA LT

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

2. IEENEE2ENIESEEUNERENSESE !

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

3. IHEANEEXENSEENEEH !

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

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

{
"events": [

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

I

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

I

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

I

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

i 18l CloudWatch $E#¥x

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

CloudWatch 324l & 54 B8

1. B3 https://console.aws.amazon.com/cloudwatch/ $TFF CloudWatch #2#| &

2. EMSHMESR | BIF Metrics (B4 ) THREE |, RBIEFE All metrics ( FIEIEHR ) -

. EXEETF L, FALEMRFIEHN THXE | EFEN T XE , NeBBEEN X, §XxXiF
WFEAEE , BEHALRMAL R | XKEEH, EXIBXENIIR , FZRLIAERE —KS
Z i Amazon IVS TTH,

4. TN RIET R HKRED , %% IVSRealTime & ZH,

5 BHIATUT#HREZ—:
a. EERED  WMARRID (R ARN arn:::ivs:stage/<resource id> W—&% ).

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

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

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

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

CLI %A

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

58 CloudWatch 545 86
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ARG , A Amazon CLI 58 Amazon IVS SSEHE B ThEEISHR

« ERTRRAT , BT

aws cloudwatch list-metrics --namespace AWS/IVSRealTime

BXEZEELR |, 5 Amazon CloudWatch FAF i8R FHI £ Amazon CloudWatch %5,

CloudWatch $8#5 : IVS R E#EINEE

Amazon IVS £ Amazon/IVSRealTime i Z8[A P12 7 LU T 845

E £ CloudWatch E#R AT A |, LUEM Web /1% SDK 1.5.2 SLE S RA,
ZEEARNERENT :

« Stage £FER—N&FE ID (ARN arn:::stage/<resource id> B—% ).

« Participant #E 2 — participantID,

« X F“video"® MediaType , SimulcastLayer J*hi", “mid”, “low”"=“none” , X} F“audio”#y
MediaType , M “none’s ZEHATELRNZE,

* MediaType £E NI H‘EM" ( F/HE ).

ERTSEEESN  ¥TEREEX , IANEFRETRAEREEMBEEFNSESE (FEEX
TR E  EREFERNEIERSESE ).

B¥R Dimensions 15 BF
Concurren - —MNAWS KB FrIEEAHR T URTAGTHNRASEE
tPublishe HE,
s
By AN

BREIUTRIE : F9E. &XE, &ME

Concurren — —NAWS XBWAMEES TUARNZINRAEmE R
tSubscrip TRAPEERE.,
tions

B4 A
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Platform,
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Stage

ik
BUGIHHIR | POE, BAE BME
TRASM IVS RSB TRENETTS .
B @A

BREGIUTHE  F9E. &KRKE &FME- (D3N ) &
BLE AV BT (B] (B FR IR PO B, AR &

BITH A P ¥ A %% DownloadPacketLoss o
BBl

BREGIUTHE : FH9E. KRKE &FME- (D3N ) &
B E AV B (8] (B FR O R R SO B, RS

RATE AP A SDK iRAFFi% DownloadP
acketLoss o

By Bol

BREGIUTHE  F9E. &KRKE &FME- (D3N ) &
BLE RV BT (B] (A FR R IR PO B, RS

BT A P &A% % DownloadPacketLoss o
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B Dimensions 1, B
DownloadP Stage, NFRENtERRAENITARAR, , ZS25EimE
acketLoss Participant DownloadPacketLoss o #H#ARKRKRITFEAF,M IVS Bk
SERTHNNESTES L. NESEEERNEREAASE
B, TeaREER,
BBt
BREITHIE . F9E. FRE. RDME-(25H ) &
e & fY Bt 8] (8] P O E AV F 398, |RABE & DI
DownloadP Stage, BRITRAFPEAMFAIFIE DownloadPacketLloss o
acketLoss Platform
BBk
BENMG I HE . FEE. RXE. R/NME-(DFH) &
il & B9 BT 18] (6] P PO 4= i Y SE 39 30, AT I & DB
DownloadP Stage, RiTEABAFRES. ¥4 SDK A%k DownloadP
acketLoss Platform, acketLoss o
SDKVersion
BBt
BREITHIE . F9E. FRE. RDME-(25H ) &
e & fY Bt 8] (8] P O 3 Y SE 398, A & DG
DownloadP Stage, RITARAFPEAURER/MHXMARE (1SO 3166 ) ik
acketLoss Subscribe DownloadPacketLoss &
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ode BBk
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CloudWatch ¥#5 : IVS et EEIhAE

89



Amazon IVS Real-Time Streaming User Guide
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DownloadP Subscribe ZITHAAFPER/MH XA (1SO 3166 ) ik DownloadP
acketlLoss rCountryC acketlLoss &
ode
LRV = s
BRGUTHE . F9E. FRXKE. HR/PME- (25N ) &
Fig i B9 B [ (B] PR R Y 398, |RABE &N
DroppedFr — NFITERAF : MMEMNBED L, TEFERCEITHE
ames FA P AT Y PR & 40 & W 2 B9 ot 250 R0 = 2K
By Bok
BRGUHE . F9E, FRKE, HR/PME- (25N ) E
FLE R B [E] R R N E M F 198, |RABEZNE.
DroppedFr Platform ZiTE AP B A 7Fi% DroppedFrames o
ames
B BOL
BRGUHHE  F9E. RKE. HRPME-(DBIRN) &
FLE RV BT (R B f A E MR E 98, A H/PEK.
DroppedFr Platform, ZITH AP T A M SDK MRAFFiE DroppedFrames o
ames SDKVersion
Aok
BEREITHIE . FHE. RKE. R/ME- (250 ) &
Fe E RV B (R [E] PR N E AT 398, |RAYMBH /M.
DroppedFr Stage REE & %% DroppedFrames o
ames

By Bok

BREGIUTHEE  F9E,. &RKE &ME- (D38 ) &
B ERY AT E A fR P B Ay P, RABBRDHK.
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R Dimensions )
DroppedFr Stage, REA NS E5EIL DroppedFrames . &N ER 2
ames Participant EmEWITRAR AL
By :Bok
BREUHIE . F9E, FRE. HRMME- (25N ) &
it B R B[R] 8] PR D E AT E 398, RABEH /N,
DroppedFr Stage, EESNITHAFWTE AL DroppedFrames
ames Platform
By :Bok
BREITHIE . F9E. FRE. RDME-(25H ) &
Fi BRI B (R [B] FE N E MY E 398, RABSH/NEK.
DroppedFr Stage, REA., ITRAFKFE S SDK Ak DroppedFr
ames Platform, ames o
SDKVersion
By BHoL
BREITHE . FO9E. FRE. RDME-(25H ) &
it B R B[R] (8] P D E AT E 398K, RABEH /K.
DroppedFr Stage, BESNIT AP E SR/ XFFiE DroppedFrames
ames Subscribe N N
EETEEE By Bok
o ARGIBIE - THE. BAE. M- (28N) &
FiE RV B (R [B] FE N E MY E 398, RABSH/NEK.
DroppedFr Subscribe EIT R AP WE R/ X 7Fi%E DroppedFrames
ames rCountryC N N
ode B B

BREGITHE : F9E. &KRKE FME- (D3N ) &
BLE AV BT (B A R P B MR I8, RARBE & D
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R EBEREAFNERBENEZER (AERBEEHE
M), XUFEEMEROHE. ZEBRRBROREZHE
RENAR , TaE IVS BRI FAITHRAFNARTTR
eE , Rt RE R LA X IMEMER T Ko

/%

BREGIUTHE  F9E. &KRKE &FME- (D3N ) &
BLERYET B AR A LA R P, KRB E DK

BREMENFEABTEE PublishBitrate o
/%

ARG HIE : F9E, &AE &FME- (23N ) &
BERY BT E A f A LL S RV PR, RABIR DK

BREL % PublishBitrate »
By 4R

BREGIUTHE  F9E,. &RKE &ME- (D38 ) #
BLERVET R AR A LSRN PR, BERESE DK

RER, 5%, BEBEEMEMAERFFIE PublishBi
trate . BKIEE ID 1/ #% SDK R E. ZERABE |, It
B IDFEERCER, HEEEER[ MR EIN

BV E4S/R

ARG HIE  F9E, &AE, &FME- (23N ) &
B ERY T E) Al fR A LE S RV PR, RABIR DK

ENMBEENSEEANE
B A

BREITHE - F9E. FKE. &/ME
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MATE R EZRAFMATIRR, WEROGERTER
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B4 BB

BREGIUTHE : F9E. &KRKE &FME- (D3N ) &
BLERYET B A R AR PO, AR H

TS HE PR NENGER, i, ¥FKRDNA
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BREITHEE | F9E. &KE. &/ME
1T 59 A P [ B S U A 3R 3 S i Y SR R
B BB

BREIUTHSE  F9E. &RKE &FME- (D3N ) &
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B 4R

BREGIUTHE  F9E. &KRKE &ME- (D38 ) &
B & BY B i) [ i O LL A RV PR, |RABER D HG

BREATFIE SubscribeBitrate .
By R

BREGITHE : F9E. &KRKE &FME- (D3N ) &
BLEAYET ) AR A LA R PO, KRB D

REAR., S5EMEMAREBFIL SubscribeBitrate
KRB NI R FI, NYITRSEELLEARFS
K H IR

B SR

BREGITHE - F9E,. &RKE BME- (D3N ) &
BeERY B E) Al fe O LE S RV PR, {RABIR DK
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IVS " #§ SDK | SRR E #&Ih 8

Amazon Interactive Video Services ( IVS ) SEBYR= &4/ #% SDK EJA T A Amazon IVS &R A
BFENTEAR. KFXTESEERA Amazon IVS 83 | FHIF35I Amazon IVS #9334 oo M
heg, ERARH LIRS , CEERAREMBDX MARFURAF BRI NARFMER
R ERERIE,

FEE , I SDK AT RIEMEBRAM ; 2 , EX VMR REAHEEH SDK, TEEH LRI
HYET R SDKo

BRI AR AT BAFIA Amazon IVS T BF AT E G EEIHEE
- BRENRNEH - BT AIEEXEEREN RN AR, MEYHRIMHA LLEIE 720p By 7
Rt THRE

- BB RFERE - SRFIASRBIN , Rt IHNZZA4LERN T BERPRER
s Amazon IVS I"BF R TEELEHEEMMLSR | UERFMEILH M4,

- XEYEMNED - TIREHNAFNAFARRE BB E RN INEREA LH EWAER. I #% SDK
XEFYOMEDERARD, HRAFPNEENSOEZKREN , E2AEERS.

« RERNER - A TLS XAFH BHETNE , Rt T MRFERNZ £,
« AEEFIMIRE - Amazon IVS "B R TERXFFHAEFA. USB MEST SCO HMEX =M.,

FAER
AYEE
Y& Z X EFH MR
Android 0.0+ : BEE , B YLEARAK 6.0+ HTHE , (BT eEMEAXEEIIEE,
iOS 14+

VS ELXH 4 NEE I0S IRAH 6 NEE Android x4, EAHBRAHN IEFARSEHXERE
[RE., MRFEMATEZXZE , REDREH 3 NABET SDK XA HABAE.
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5T XEFHTE Z XIFHIMA
Chrome Windows, m ANEEMRA ( HEIRAFEFRA )
acOS
Firefox Windows, m PN EERA ( SRR R )
acOS
4% Windows 8.1+ PN EERA (S8 hMRA SRR A )
& Edge Legacy
Safari macOS AN EBZRA ( HETRA MR )

BRI HKES (i0S # Android )

X9
Chrome
Firefox

Safari

E H PR &I %A

XEFENFE 2R
iOS. Android PN EBMRA ( HBTRAM SR )

Android PN EBMRA ( HBTRAM R AR )
iOS PN EBEMRA ( HBTRAMZH AR )

- EFFEBE Web HE3R L, BT HRERHHSSBMBMHNENER , RNEBWERNERHATHN LT E
TEE=1., NRFEEZRAE , FEREXEFHAMMNITH,

- HTMEZRNMTRRENGR , BRINBUTESHEAHFE &S Android B3I M4 LHYSE,

MRFEBRE

&R VS LY Android I~ #%& SDK,

P
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Webviews

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

e auD

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

> HF

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

AR AN 422 %1

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

FRieH | RiR

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

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

BERE. ERHREELELFXTE ; FEATILMRASRN :

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

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

IVS J~#& SDK : Web 15/ | et EEThRE

IVS {KHER 2RSSR AL 5 Web [ 38 SDK A KA RRME T E Web EHERBEXRHNEARNWNTE, 1t
SDK SZEAF A Amazon IVS ¥32 Web ARFHHF LA R,

Web I~ & SDK it S5 &8 R IAMEBW M, SDK ZFLUTRE

- MAZEA

- MBATHHMESEERMES

- BT HMSEETARE

- BEMUEERHEE AN Z M

- REB I EFIEEN WebRTC £ITER

- FRIERMEIIXRE IVS RIERFRN4EH Web I3 SDK

Web |~ SDK HIS#ThRZAS : 1.34.0 ( A 1%EA )

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

RIS o AT R BIRT BAES B S8 RO TT 4R A SDK

- BB
- RIEMNEMIITE
« £MEM React SERHMEE R

FEEXR : BRXEFNFAEIK , BHZH Amazon IVS I # SDK

AR MRRBREANFLRAFRUIFELSE , BALFRRIINKGE, B2, ETANRB[HRMZR
TRRBAENIRMS I, MRFERLERBES (HIWRATEHR) , RNBEBBRWMIENE
278 ( 40 OBS Studio R Ef T A%IEER ) #H1TAM , XELFXNBEEREZTHRERR , MmHLE
WERRE, AXRENRER/RHARINESEE , TS RRREE.

IVS Web J~#& SDK A7 | =it EEIh8E
AN TS| SEER IVS AEE Web /1 SDK A 1FTS RIS B,
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FA

KN HRERSR BERUT RN BB ZE T,
1 R R AN AR

Web J~#& SDK ¥ER JavaScript E%' & , AJ1E https://web-broadcast.live-video.net/1.34.0/amazon-ivs-
web-broadcast.js &,

ALELBEXR IVSBroadcastClient EHRFLAT RAIAPE LA SEFHE -
const { Stage, SubscribeType } = IVSBroadcastClient;

£ npm

ZHE npm BFS :
npm install amazon-ivs-web-broadcast

A LUMNEFSERF S AR, BEMRE .

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

ARSS BRImE R X

Web " #& SDK EFXELEERSH|IH L TXPME , RACENEN XS AEEEZITAAERN K
BRET, ERLEI , B MEE , 10 Web Broadcast Demo using Next and React P Ro

BHRNR

BHNARFSTERNBRTRBFAAFHEEANRRR , A BSTER HTTPS REER, (XF
= Amazon IVS 8K ; FEHRBREAMZ R XN EMMGEHEZERNR, )

AR RBIERERE R T 205 SR AMZREN S M S0IR % AU AR

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

}

BXREZER , 52 M Permissions API #l MediaDevices.getUserMedia()o

P AT ARY IR &

EEFMEGZAEER |, BEWX K EZH MediaDevices.enumerateDevices() 153% :

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

M % 1 3 MediaStream

REARARRIIRE , EUTUNEEHRENRZPRREER. flm , ETLUER getUserMedia()
FEMBEL PR REMETR.

MR BB EMNBMEZHREMRR , TUEEERHA audio = video T HEIRE
deviceld, S#E , B LLERE deviceld , it AP MK SRR PR FMIIMNEE,

R T BAMEM width M height REIREEBENBELDPER, (FELLRARBRXLERFINE
ZEE. ) SOK2HFINASENBEA BoHERENNNRENSERS ; B2 , RFECHEA
XLERSE , LEARFRMNE SDK FRESHEF2HE,

N F LR EREIIRE , FRARTEAS BRRHIN 720p. EAME , getUserMedia M
getDisplayMedia WREEMS ERFIEHEFEFSET 921600 ( 1280720 ) .
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const videoConfiguration = {
maxWidth: 1280,
maxHeight: 720,
maxFramerate: 30,

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

},
height: {
ideal:videoConfiguration.maxHeight,
3,
},
1)

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

1)

£/ IVS Web [~ #& SDK &R M1ITH | SEAtERBINEE
ASAAG B SET MM IVS KEHEE Web [ 3% SDK XA MITHEA IS RISE,

A
P

=M TR RN EM B8, ERENEN. RITEFRREAREMBDHER N R
ENEFmEBE,

EEX

Stage KR EHMNARBFM SDK ¢ AIXREMEER., WRRTES , ATMANRHES. QIZMM
AZAREEFERLEBEMNASHTEFZRR (RTFH token ) o MAFMBHEZEAREL

const stage = new Stage(token, strategy)

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

Strategy

StageStrategy HMONFHNAERFRET —RAEZE  TUNMENEARSRZES SDK. &
EPY=TEH : shouldSubscribeToParticipant. shouldPublishParticipant
stageStreamsToPublish, TEF#Ti¥R,

EFACENHERE , EFZREEZIES Stage MEERH. UATRNARFHNTERE , ZNARF
ERARBRSEENMERGARABINEEHITRAMESEE, UTHIFMARA TSI ERBEHK
Elgﬁﬁ\"o

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

1)

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

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

audioTrack: myAudioTrack,

videoTrack: myVideoTrack,

// optional

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

iy

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

}I

// required
shouldPublishParticipant(participant) {
return true;

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

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

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

THRZE5%

shouldSubscribeToParticipant(participant: StageParticipantInfo): SubscribeType

HEESEEMAES , SOK 2AENNARFERZSEENMFITRRS., &R

NONE, AUDIO_ONLY 1 AUDIO_VIDEO., NiZEHBUREMER , TNNARFEFHOLMRES, HE
TTPRASRE S IERRAS., WRIRE AUDIO_VIDEO , Nl SDK 2%z 5E X6 EHITH , A&
BN REPBEI AR ESHRENENNARER,

BT R3RrERA
const strategy = {

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

}

// ... other strategy functions

TEXEIINE , ERTHRAFEMASEEMRBTINANENEARERF ; flm , WP RN HRE
FFo

WA AHITES R, i, RiZNAREFEMEA CreateParticipantToken & & AT iR/t
—N role B, REFEBEFH[RENEY , ZNAEFAMFER StageParticipantInfo £#Y
attributes BMFEFEMITHNSEE .
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const strategy = {

shouldSubscribeToParticipant(participant) {
switch (participant.attributes.role) {

case 'moderator':

return SubscribeType.NONE;
case 'guest':

return SubscribeType.AUDIO_VIDEO;
default:

return SubscribeType.NONE;

// . . . other strategies properties

LREATORES  EZEZAYT  BREATUENMERE , IFASBEREELRITR., ENNARE
FrRIEREAMILSEE  LEEARTIRE , BXREFTL,

THASE5ENEE

subscribeConfiguration(participant: StageParticipantInfo): SubscribeConfiguration

MREEETRZERESEE (FSRATENS5E ) , U SDK2WEENNARFEXZSEENBEEN
THRE, EERWIEN , AFTENNARFEHITEAFTANELESEH, BXARERNENE
B , B2 SDK & X+ SubscribeConfiguration,

AT R—1EIMRH -
const strategy = {
subscribeConfiguration: (participant) => {
return {
jitterBuffer: {

minDelay: JitterBufferMinDelay.MEDIUM
}

// ... other strategy functions

LRI A A BT NS EEN R E X &/NEREEH MR MEDIUM,
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5 shouldSubscribeToParticipant —# , AJAKIMEFTRIZIN, L4 ER ParticipantInfo
ARATEERHEMREESEENITARE.

BYWEARATA. REREERRETANEEEENEE,
R
shouldPublishParticipant(participant: StageParticipantInfo): boolean

EEIELE  SOK 2EWFHNNARFUEERESEERBNZRT. NNERBRERHENTE
HITRAHNA S EEFRLRE,

AT B3R~
const strategy = {
shouldPublishParticipant: (participant) => {
return true;

}

// . . . other strategies properties

ERATRPBERBNIRENMIIRERAERF. AP CHFRMNMNESHECERE | LELRER
FWER/FTR, (MEMNEAUERRB/EERT , EXERES. NTELEFEERXTAENERT
R, BE/ACERETETE. )

EREERBHNR
stageStreamsToPublish(): LocalStageStream[];

XURER TEX M EN KX MBS MMM, FB/EFE Publish a Media Stream XS b3 1TE
FANN B

SRR B

LR RIS - AT E M E R EBUREIRNE, fl, MRENNARFR
ERAAPRGRAZHTELRM , WA LM shouldPublishParticipant ( EALLF
hasUserTappedPublishButton ) RE—Z &, HZEERFEHFLAFNIREMAEZLH ,
Fl stage.refreshStrategy() £XE5 %) SDK , KB SDK MiZEHFRHKLUIRIEHE , XNA
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EERMAR, IR SDK %3 shouldPublishParticipant BEEEXR , M&BH A HmHE. R
SDK BEHMFIERBRENES 28 #E , I refreshStrategy AT SIEHRES

IR shouldSubscribeToParticipant HYIR[E{EM AUDIO_VIDEO ¥k AUDIO_ONLY , Mz
ZBIBEEWRR , SHERFAEREEDEERNSEEN IR,

 BOERAZRBRGENENAUNSRBECANER  MENEABRFLTEEOERER
?%W%FJ? WATERS. Bt , LA stage.refreshStrategy() MA—FRAFLEUHEN
B4, BARFERBRERN , BNZAB T LAEBR2M.

Events

Stage XBIREM KGR, £ stage.on() , HEERTEELENNARF. BHTLTUXRRE
FHNAREFRAENEN. SHUOTHAR :

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) =>
)

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) => {3})

stage.on(StageEvents.STAGE_STREAM_SEI_MESSAGE_RECEIVED, (participant, stream) => {})

NFHPRSHES , BEHAEMM ParticipantInfo,

Mt SHRUENEET2TMRENWIREE, Bl , #H
STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED B} , shouldSubscribeToParticipant #YiR
BEEMiItF2EE. MREFNVARFEZITARESEE , R RLZSEEN R MRSNM , ©EA
REIFFFERITKRE, SDK ARBRRESESRSE EBWHRHBITRERBENRERES.
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BRI TR

A LEMIEER R MediaStream P BLR S BRI RA MR R ( MEZFRZXNFREL ) o ERHIF
FA1EH MediaStream | AT SDK Xf#Y LocalStageStream MR I :

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

RMREBHE

BRTAPHMERELIN  NABRFEEERERANRAARE. AhRRAESENEFREIEZ—M
ANTHE , TENTRATROREAZENER, £ getDisplayMedia F i FRRH &K 720p,
ZENSRRUTHANARIEEX,

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

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

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

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

iy

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

}

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

ZRAMBRSEE

TRTERE , &R EE STAGE_PARTICIPANT_STREAMS_ADDED E##U—4 StageStream X
Ro WENERNBIRBSEEER , LEE RESRATIREEE

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

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

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

// 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)

WS EEEIEXMRECHIT R |, FEH S BRERKEF
STAGE_PARTICIPANT_STREAMS_REMOVED E¥., FVNARFRSEBAERESS , M\ DOM # il rS
&R

EFRE MR RENIZ =T E 218 H STAGE_PARTICIPANT _STREAMS_REMOVED , &3F :

- ZESEEEFEILET,
o AR ZBUHITFEZRSFITEM AUDIO_VIDEO B2k AUDIO_ONLY,
- ZESEHERHESR,
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- AiSEERHES,

HTEFREH ST #4218 H STAGE_PARTICIPANT _STREAMS_REMOVED , Rtk i@ s A tthiE 1%
EHE| , NAFRESTHRSSETEEEN KB,

e NEUCHERFHRAR

LocalStageStream NREFEHRELHIMN setMuted B AHE
stageStreamsToPublish REEBURE 2=k 2EER L EA LRI,

EERR  MRAEFA refreshStrategy f§ stageStreamsToPublish iRE 7 ##Y
LocalStageStream X HREH] , FHNEENAFM AN RWEZT RS, BIEH LocalStageStream
KB E PN, FSHRFBTANEZTRS,

BEREESEREREFIRS

LS EZFREHNMLZ N ETRESH , EEXRWRIIKRSA A STAGE_STREAM_MUTE_CHANGED
=, £ StageStream £# isMuted BN EFEHWAFF@E

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

WA, BRILAEF StageParticipantinfo , THEXATEHIRSH 2T NERUMEHIVRSE
B .

BN .

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

}
1)

REY WebRTC &itEE

£ requestQualityStats() AEA LG RIAHFIZRRNFH WebRTC Sit#iE. A EER
F LocalStageStream M RemoteSageStream R, T©fIRELHNREER , BENEZERE. HIE
BEITHEE. SR EENMMMEKIER.

R AT 7 110


https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference#stageparticipantinfo

Amazon IVS Real-Time Streaming User Guide

XR—MREHEE , BULERZAEET await EEARERREZZITEE. SEITHREBFRTAR ,
N|£3IRE undefined ; i@ , RARLTFEHRSERNFRIUTBEFATA, WREUBETR , ZH%E
iR E LocalVideoStats, LocalAudioStats, RemoteVideoStats 5 RemoteAudioStats F &R , E4KER
RFREKE (=B, i, WIEREZM ) -

WEE , N FREUR  BMASEE S KUK (8R4 ) .
%

o

- RUWIE LB EFRERE (1-5% ) A requestQualityStats() REF MM
o FHIRAE  BAELBZIREREMNERAB N undefined
NEEE : TEEERMEERE FELTE /&

. M%Jﬁz SN RES B MERETREE |, £/ networkQuality WERAF Ri%. BXFHMAEE ,
|H—.||_.|£§JET:EO

IR

// 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
// 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)
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1)
}
}, 10000);
g 4x

N TREBREMRE , B getUserMedia M getDisplayMedia {AREUATRS :

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

BA LB 12145 LocalStageStream ¥31E B B AY B LT — 25 49 RIE K -

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

}
}

const localStream = new LocalStageStream(track, localStreamOptions)

EULERBAH

* minBitrate REMMH/NEANZRILER, BR , KEXENWIRATES SR RD[ET I
4R,

- maxBitrate REN WRFF MBI RHFZ A LEER,

« maxFramerate IREN} 528 MBI HY LR & KR,

« simulcast ETREETF Chromium BWHIKEF LA, EATRKERN=NERE,
« XAWRSHEREFEMERBIERAIZAEHMSEENRE,

« simulcast 5 maxBitrate /3 maxFramerate E—RIEEN A MitSABEXEEREES
SEFRE , BiiRR maxBitrate RMMEFHER SDK 5 =& == 900 kbps KYERIA maxBitrate o
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- MBESE_BEESZEZNEIAEMRL K maxBitrate #HESE , FEZH simulcast,

- WMRFEII shouldPublishParticipant JREl false, @M refreshStrategy.
ik shouldPublishParticipant iR[E true ¥BXREA refreshStrategy WASEREXRE
AR, MFTEFTFFIXH simulcast,

RS EEREM

WMRETE CreateParticipantToken BEBERFIEEREM , MALE StageParticipantInfo
BHEREIIXLEMY

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

1)

FRENAMFE 18R E S ( SEI)

*hFEH5EER ( SEl ) NAL BT A THEMFS FENNTFRTHE, BAINERMMITE H.264 #1571
MEHER, AR SEI| BRBEA—ERFRITHEFS , AHRENSRHETENBRT. AT
SEl B EAIEEE H.264 MERPFHEHE , RitX - EZRA T A F R,

A SEl BREA

EHREFIRTLUEI S E MM LocalStageStream ELE H /8 A inBandMessaging H /S
WA insertSeiMessage FEX Y SEI BRHE AR ALEEXRMI Stage K. BTEE , BH
inBandMessaging £l SDK RFEAE.

BB BN ArrayBuffer RE, BREFHKPNAIATF 0 KB B/MF 1KB. B #EHEAR SEIHE
HEFESEIEH 10KB,

const config = {

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

AERREME - repeatCount , LEEETHRKAIEN N MIFESEHA SEl BRET, XFET
BAOEATREWMMNIER UDP £athilm A se BB MRE, FE8  RELAE0F 302
B, #EWEFIRSABRBRESEENEE,

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

BREY SEI BREA

BEFITRE A, SubscribeConfiguration Bt&E /S A inBandMessaging T
StageEvents.STAGE_STREAM_SEI_MESSAGE_RECEIVED =4 , iTRFFHIUME R H.264 M
SN RME (WRTFE ) BBEIRE SEl BEXEA , WA T REIFAR :

const strategy = {
subscribeConfiguration: (participant) => {
return {
inBandMessaging: {
enabled: true

}
}
// ... other strategy functions
}
stage.on(StageEvents.STAGE_STREAM_SEI_MESSAGE_RECEIVED, (participant, seiMessage) => {

console.log(seiMessage.payload, seiMessage.uuid);

1)
BB BREBE

‘BRIB 0 BRHRIGT R IVS RATREETEE , AT R B ERESNMNTRRENAHE , LA FITEAS
PARRFHERXLR. ERRILED SN ZNEEFANA.

BEDERE (KHE)
EUEANEFOBRA BB ERE, BESXALEFATERENRMNE LocalStageStream :

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

1)

BREEINRZNBASHEHR  RE2BRRERBLCBIMAE, REMNERNDMHNEL , X—E
HENERRITRBMRIE.

A, B NERERBRETEESNE !

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,

1)
RNE , BULGBRRLZ=ENEENERE, NRERHERARTREETMAE , NEHD EmERER
NE. BESUTLEREFITHIL

* height: number;
« width: number;
» maxBitrateKbps: number;

* maxFramerate: number;

MIRTT4E |, BAINBEZENEYE , BTN REHHNEE

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

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

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

}

// Enable Simulcast
let cameraStream = new LocalStageStream(cameraDevice, {
simulcast: {
enabled: true,
layers: [
custom72@plLayer,
custom360plLayer,

}
1)

BREEENMNENTRMANRZAE, REMNER  HS5H SDK SE X,
BEDEm (TTEAS )

THRPEZNTEMARERERASERG, MREHEERERKER , WRSH[KNSERE ZM
SEE , RETHRAFHREFIMSRLERRERE.

HE  EERFAMEBEREANERE , B/LNETTA , TR,
EW 1 IR ERERY
£/ subscribeConfiguration REEAILLUERERNITHAFREZKRNAIBE

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

}
// ... other strategy functions

MANBRT , RELREEITAAFRERERENE , MEEEENIRESSNE, XAURILE
LRAPNHEIDERE | REEFREAMBIBREE |, MR DM SRS A P NHERIRE.

LTBGER T InitiallayerPreference :
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LOWEST_QUALITY : REHBEESRMURERENMNINE, XML T H FE LA R 438 pat i,
REENLAIMA D, HSFRMBURRWALAS, Hlan , 720p AR ER T 1080p MR E.,
HIGHEST_QUALITY : REHF|VELLRUHREFESHNMINE., X2MLRE , LA E NEAIBE R
iR, MEBEXAIMAD, HSRMWORRWAS, Hla0 , 1080p MK REML T 720p MINH R

Eo

EE  EFEBREE®RT (initiallayerPreference @A ) £ , XMEHITIE , B XLEEH
TERATFERITH,

W 2 . HIRERE

\

BETRE , B preferredLayerForStream REEHZE. XFER S ZL2ATFSEENE
BER.

ZRBE T ETLEE N TARA ¢

BE#EZE T RemoteStageStream.getlLayers REINBMNEI R
« ETF StageStreamLayer.label WEXNRIFZEFZFH

o “REXHE null , RRFPRIEREME , LEEREDSBERN

Bl , LT RESRA L AP EERESKEN T ANNE

const strategy = {
preferredLayerForStream: (participant, stream) => {
return stream.getlLowestQualitylayer();

}
// ... other strategy functions

EEEEﬁJ:%#L@ﬂJ/LAa ER, MERBEFAIRE null REXL" EARRYIP , appState BELE

ﬁmjﬁbﬂlgﬁ_ﬁﬁ&r'{j{/uo

const strategy = {
preferredLayerForStream: (participant, stream) => {
if (appState.isAutoMode) {
return null;
} else {
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return appState.layerChoice

}
// ... other strategy functions

I 3 : RemoteSageStream E# B2 F

RemoteStageStream H/LMEBRERF , AATHEHEXERERNREH MHRLAF ERMENIE
7

- BE# : BRT RemoteStageStream 24 , StageEvents R AGEAEEEMNKBRENEE
MWEH

* stream.on(RemoteStageStreamEvents.ADAPTION_CHANGED, (isAdapting) => {})
* stream.on(RemoteStageStreamEvents.LAYERS_CHANGED, (layers) => {})

* stream.on(RemoteStageStreamEvents.LAYER_SELECTED, (layer, reason) =>
{3

« RAE : RemoteStageStream B/LMEBRFAE , TATREEXRMNEEENZE
WEER, XEHEEAT preferredLayerForStream REEHIRMAERER , URBES
StageEvents.STAGE_PARTICIPANT_STREAMS_ADDED 7 HYIZFER.

 stream.getlLayers
* stream.getSelectedLayer
* stream.getlLowestQualitylLayer

* stream.getHighestQualitylLayer

AXEFMER , HS1 SDK S E X4 FH RemoteStageStream 2, tHF LAYER_SELECTED &
, INRIR[E UNAVAILABLE , MIRTREZEFERNE,. RETEHMENELEFE , BERREREHN
B, MRERREM.

Kb 38 ) 4% (8]

R ig ZHMEEEZE DU , SDK SRHZHAEMERE , TEAFRTEARE, EEERBR
T , SDK BREMEE  WEEAFR

— &SR, ATLU@IE STAGE_CONNECTION_STATE_CHANGED B4 RAIEE AR -

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

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

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

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)

BE  SUUZBRIIMAEEXEEINERRES , BN SDK BFZXERNIIRE., MR SDK k&
ERRORED RS , H B ZEHEXEREK—ERETE (10 30 BHEKATE ) ARF CONNECTING ]RE ,
N 427 gE 2 W FF 5 E R IE

NEA BT IVS BE

EREL , BB -/ ¥/ IVSBroadcastClient 2% , AR EiRA SDK #HT BN EM
WA ITIRME, B ‘J‘STAGE PARTICIPANT_STREAMS_ADDED AFF#Y StageStream SR A TR
RS E5HBRIER , XL EASHR AT AR AT R R ) WTRFRR :

// 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:
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broadcastClient.addAudioInputDevice(inputStream, “audio-
${participant.id}’);
break;
}
)
1)

RE , BOUUERESHTHHE VS REREE , UBSZEZHWMAR. ESH IVS Low-Latency
Streaming User Guide H Y Enabling Multiple Hosts on an Amazon IVS Stream,

IVS Web J~#%& SDK Y E R RIB MR TT & | SRATERENRE

XS5 HEEA Amazon IVS SEETEREZIAE Web [~ #& SDK Bt AJREB IR E R , H iR H ATae
BUERT &,

- EFHA stage.leave() WIER FXAXNKERRENFIBEN KRN , ARPASEINELE
o, EEKE 10 WS 2R,
BRI E - Mo

- XFLBEHHBREWAFMA | Safari 2E2EBEHAER,

RRFTE  RIFXN RS A EEE LT,
o Safari TENRRE R EERE,

FRRFE - RIFTN RS H EREESE,
s FEAREBHAESHI Error: UnintentionalError at StageSocket.onClose $&i%.

BRF % BINSEETHERRARMNE-IMNEE, SEAHRNSEETEIESZA Stage KpIET
TRERPTF-—ARELERESZSARE L , L REMEIR,
- BAIRETCE4EHS StageParticipantPublishState.PUBLISHED RZ , 3 BT

StageEvents STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED B4R REAKEIZEEN
StageParticipantPublishState.ATTEMPTING_PUBLISH R,

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

- %M stage.leave() HIZESEEBT , R[N BIAIZH & FH 2 HI 404 DELETE iR,
BRIRTPE T RR—NMTLTENHEIR
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Safari PR

s IFHENRIBREZEERERZRFNEE Safari WG iREFRHRE,

« Safari &KX & T3k % Firefox 3% Chrome FBEA MR NFTEIRE . Bl , K& NEF) OBS EHlFE K
sk,

Firefox PRl

 Firefox BEHREZEZEESHRENR. BARE , AR AMEFB 3 Firefox TREEFEIZIT ; BN , R
AR PRARPFALE |, X 52344 NotFoundError &,

« B4 getCapabilities FiE. XERBEAFPLTERSBEAHEN TRERT S, BESHRI
bugzilla &,

o DA AudioContext B ; #ilin | IERABEE ., XARELLBEREZTINERAF TR
B,

« 1£ MacOS Lt , kB getUserMedia WWEGLEEHERHN 43 WE Sk, BSH bugzilla E@MG
1 M bugzilla I G 2,

« getDisplayMedia A FHFMIHEIR, BEZHLL bugzilla M,
- RERHROMRTEE (KA 15fps? ) o HSEIM bugzilla EF M,

%3z Web BRI
o BIRBEFXIF getDisplayMedia REHE,

FRRTE - E T
« EFEA leave() MBERTXAM KRN , ZEEFET 15-30 WFET.

FRRTIE - B 0— NS A E R ETT E R Ul
- BENRAEF2SBRBIMERESEL.

BRDE  ERAEEERER Ul JIK,
« £ Android &% EEUHEVESE , IIMEBLTEXY 5,

FRIRIPE  H T

EAFABARRS & oY
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« XITF i0S 16.0 , MR BEF: BT ALK

BRI E - BERER L EHIRERSRIBR Ul
- YR FHAARZF LB RFHAHIRE,

BRIRTPIE : W To
- FRRBETEESTRSFBRARERANTEFTH

BRIRTPE W, FRHTRERR,

KA EBIIRE

ATTEREB RS, Web [ #% SDK A ARFREERFYS , AREBEIXLEH RN NARRF M
KEVEYIEHE. SDK £[8 StageEvents.ERROR B4R ISR G 451R ¢

IVS Web T~ #% SDK 45 iR4L 38

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

1)

X

Y SDK BRI T EIME N R B 23R & StageError , BEEENARERF T /M & EHHERE S RER
g,

B MRER StageError #E— MU ( = StageErrorCode ) | SHE ( FRFHE ) MEH
( StageErrorCategory ) . M EE—NEREMEZLSIMEX,

BRNBERIREARESEFXMIER (JOIN_ERROR ) . MEFXRIEFEMAE
( PUBLISH_ERROR ) Sk B E 7 XM & ABEMAER ( SUBSCRIBE_ERROR ) BXKEE,

StageError WRBEMREFHEME

Z# RHG Recommended Action ( BiHIIRE )
TOKEN_MALFORMED 1 HE-INERNTE  RARERAZIMLEFX,
TOKEN_EXPIRED 2 BB NARSHHTE , RARERAZILEFX,
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=1

TIMEOUT

FAILED

CANCELED

STAGE_AT_CAPACITY

CODEC_MISMATCH

TOKEN_NOT_ALLOWED

STAGE_DELETED

PARTICIPANT_DISCON
NECTED

(8T

10

Recommended Action ( ZRiYAVIR4E )

BREFCEN, NMREFRFEEZTEAER , Nt XK
RABEERMEHE, EXMBERT , FHFRZIEEZR
g,

RHABENBEIHGER. EEERFEAES

NREFERFEREZTERAER , Mt XMRATRER M
FE, EXFERT  FERIEERE,

NFARZHEMBREERXNKE , SDK FHERH
FAILED iR BIEAHERZZ 30 ¥

RENARFRBHABRIEEEN

join, refreshStrategy =% replaceStrategy
BA , XL FATESBETRZATHENEBEEEN
B®’1E.

BERERAZEFXINENKF CRETE. RZEF
XERFSEERS , WY ZEFXTBRETEN , F
BERHREBRZRZERE IRKSERIHHAR
THABHHARRBELRR , HEL AWS AR5 Bz
amDERE WA FEINEH.

TR EFaRmEER, REJNRBNFTEREXR
YREEIDER. XY T IVS SRR EREIIAE | N IE /LI IFM
SIEY H.264 4mETER8 A A Opus 4mEIEER

TRRBTIZRIENNRIR, EREBNRREN G2
TH, REER,

7 ; 2R MA SRR & 7 X SR IR,

T ZHEACHAERNS EENTEMA AR L

HixRo

HiRgbE
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4 StageError =l

£/ StageError RBHEH RREHTIHEIHASH :

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

}
1)

B0 A B M L& 4 iR

MRRZFHMEBEETE , SDK AR A E5EFXBRSHENEE. BAREQEEHAEPERIER,
HH SDK B ih M GRS . [ https://broadcast.stats.live-video.net 11T POST RS KM,

MREBEERBM/EITE , SRERFEPEIEZHRBATRBRNER.
FEAER , SDK {212 5 B =R SR i AT E
BRI SHRBEEME.

H R VRS

BULEARERSHTNARFARILER , ANAFERER  REMIEZFESEESEFRN
| R

b, il
MR AKMKE , SDK 3% ERRORED,

stage.on(StageEvents.STAGE_PARTICIPANT_PUBLISH_STATE_CHANGED, (participantInfo, state)
=> {
if (state === StageParticipantPublishState.ERRORED) {
// Log and/or display message to user
}
D)8

Subscribe

SDK &£E1T R kM Atk E ERRORED, X AIRERH TREZZHRITRAENENINEREFHEARTMAENE
Mo
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stage.on(StageEvents.STAGE_PARTICIPANT_SUBSCRIBE_STATE_CHANGED, (participantInfo,
state) => {
if (state === StageParticipantSubscribeState.ERRORED) {
// Log and/or display message to user
}
});

IVS LBt AE 5 Android ™3 SDK A[ ik 35 & 1E Android 1% & £ &1 F WM T
com.amazonaws.ivs.broadcast B4 EXM T A RAFTERANED, SDK XEFLATIRE -

- MAZEA

- MEATHNHMSEERMEE

- AP HMSEETARE

- EEMYEERR MBS NN R

- REBIMXNEFIEEN WebRTC £ITER

- FIERESXRE IVS BIEER RN & Android I~ #% SDK

Android J~#% SDK FYS#ThRAS : 1.41.0 ( K 1REA )
SEXHY . HX Amazon VS Android I B AT ESHHEEFENEE , BSHESE M, WMitR

https://aws.github.io/amazon-ivs-broadcast-docs/1.41.0/android/o

RBIRE  EZH GitHub L/ Android RBIFEAEE : https://github.com/aws-samples/amazon-ivs-
real-time-streaming-android-samples.,

FAER : Android 9.0+

A5 FETAK IVS SZaEFRE Android I~ #8 SDK AATE R SR,
RRE

AlE 2 5 N Amazon IVS Android T~ ERINEIEH Android FF Z3R 4R : E#EEH Gradle, £
H Gradle lRA~B £ F 3 2% SDK,
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EIZ A Gradle : FFERMBERY build.gradle XHF |, TAFTR (&R FHITMRAH IVS
J"# SDK) :

repositories {
mavenCentral()

}

dependencies {
implementation 'com.amazonaws:ivs-broadcast:1.41.0:stages@aar’

}

£/ Gradle fRAB % : BANHEIEEESRM build.gradle X#H :

implementation(libs.ivs){

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

}

ARGTE libs.version.toml XHFMALTAR (ERATRIMMRAM IVS J7# SDK )

[versions]
ivs="1.41.0"

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

FHLRE SDK : NAA T E TEHREHARA

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

BELTEHMMT -stages WY aar,

El6t 72 1F SDK 23S e 1E « TR LRGZE , BEEBEPRMUTRR , AF SDK B
MAMERXHEBE :

<uses-permission android:name="android.permission.MODIFY_AUDIO_SETTINGS"/>
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EATRBEHE/F S SDK

BINNE%H T E2EFRFEH Android /™18 SDK MRAR, TIREFE IVS S~ 3% SDK #i&2IER

SR, W ATBAGE Atk iR AS3R3R & Firebase Crashlytics FiEHIRE ( HRBER ) WHRE ; A
libbroadcastcore.so., &M@ IVS SDK FRAIRE XL FAT |, HRRBRFEREMNS , BERFHEE
o

EFEAUCRAR SDK , BFUATREBALR Gradle R4 :

implementation "com.amazonaws:ivs-broadcast:$version:stages-unstrippedeaar"
ERALEE—TREUT—1T:

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

58 L& 3| Firebase Crashlytics
¥R 27 Firebase Crashlytics 1% & Gradle X, HIRRBILAH Google 13 B # 1TIR1E

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

BEE M com.google.firebase:firebase-crashlytics-ndk ER KB SIFEN

EHEERWHNRAREFE |, Firebase Crashlytics 4N Bz LEFE., EFH LEFS | 1
Tasz—:

i
i
BN
Py
N

gradle uploadCrashlyticsSymbolFileRelease

./gradlew uploadCrashlyticsSymbolFileRelease

(MRS LR ( B3 MF LE ) BED, ]
Bh L SR RRAS .apk 1SSk A

FEITERRA . apk X#H 281 , Android Gradle BEH 2B ZHNREZEE ( 2IF IVS 73 SDK B
libbroadcastcore.so & ) FFEFXELE, ER , ARNXMERFT&2KE, EHit , B8 .apk X
HHRELT K |, B gE2 W EISR B Android Gradle M4 ESERE , SALEHERIRAFSHNFRE
BEITE .so XMk, MREZEXMER , MBERITHUTRE !

Z % Android NDK, {E{&HThRAE o] LA,
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« ¥ ndkVersion <your_installed_ndk_version_number> ¥iNE R FAREFH
build.gradle X##., BIEENNARFASTIERERB , BEXHEM.

BREZER , FSRALAERE,
HRNR

IEH N A MAERNBRT BT RAFBREAINZRR, (XHFBFET Amazon IVS ; FEHRFEEL
NRXEANEANARFHREEXFEM )

BIERARERAFREER TR , IRRE , XNETREER !

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;

EXE , BINESIAFHEA :

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

}

setupBroadcastSession();
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A IVS Android /" #& SDK £ A 1T | SERTEEThBE

AR B SETHER IVS SKEHERE Android /- #% SDK X MiT A TS RN TR,

A
A

=SMELBAMA T SN RNER B4, ERANERE. Rif BRRBAREYAONRER &
FENEREER,

#FX

Stage XREREHMARFHN SDK c AIRENEER, WRKRTFES , ATHANBRHES, tIEMM
AZEFERFHERLARNIASBSEFRFS (RTNH token ) o MAMBRHEARME,

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

try {

stage.join();

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

}

stage.leave();
] LAY StageRenderer MiANE) Stage 3£ :
stage.addRenderer(renderer); // multiple renderers can be added

Strategy

Stage.Strategy HONENNARFRM T —FA5E , ALUNFENE S RSMRIELS SDK. F
EXIY =M : shouldSubscribeToParticipant., shouldPublishFromParticipant #l
stageStreamsToPublishForParticipant. TFENBTIER,

THASE5E

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

HmBESEEMAES K SDK 2OV NARFERNZSEENWMEITRRE. EIR
NONE, AUDIO_ONLY #1 AUDIO_VIDEO, NiZEFUREER , ENMARFLEBOLEMRS, Ha0
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TERSRELSEBRDS, HRIRE AUDIO_VIDEO , | SDK 4% 3B 5EAXHEHEITHE , &
EANSEPELERSBETEVNARERF.

TR RR e RA

@Override

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

}

TEXEIINE  ERTHRAFREMAESEEMRBTINTNENEARERF ; flm , WP RN ARE
FFo

WA B ITESRAEE. RIFERSJ[IRMUNWEM , £H ParticipantInfo £# userInfo BHHE
“FEMITRSEE

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

HRERTOEES  HZEAT , KEATUEAMBERE , MASEKREEARTR., EHNLARE
FrRILAERA AL EE  LEEARIRE , BXXREFTL

THASE5ENEE

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

MEEEITRZERESEE (ESRITENS5%E ) , Ul SDK2HEENNARFERZSEENEEN
THERE, EERTEN , AFFENNARFEFHITRAAFTAINELEFE. BXTRENENE
B | &2 SDK S X #H# SubscribeConfiguration.
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BT R—1RIRH

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

SubscribeConfiguration config = new SubscribeConfiguration();

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

return config;

LRI AR IS EEN RS E X &/NEEEHNFRN MEDIUM,

5 shouldSubscribeToParticipant —# , AJAKIMEFTRZIM, AEM ParticipantInfo
ARATEEREMBEESEENITHALRE.,

BUERARIATN, REFEERARETHNEEAENLEE,
b &id

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

.

EZFELE , SOK 2ERNFNNNARFUAERRESEERBNZAT . MU AENBERHN T
HT RN A S E5EFRRE,

PREES TR

@Override

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

return true;

}

ERATRPBERBNARENMIIRNRAERF, AP RS HMNMRSHECERE | UELRER
FWER/FTR, (MEMNEAUERRB/EERT , EXERES. NTELEFEERXTAENERT
R, BE/ACERETETE. )
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IEFRER MR

@Override

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

}

XUIRERATERATNBENK SN ZMMMITR. BEFAE Publish a Media Stream XTI 1TE
FANN B

SR IR W

LR R NSH © AT AR E M ERE A EHBRENE, fl, MRENEARFFER
KAPRERAZETERM , WA LM shouldPublishFromParticipant ( FE4LTF
hasUserTappedPublishButton ) RE—/E 2, HZTEREZAAFNREMKETLA , B
Fl stage.refreshStrategy() £XE5 %) SDK , B SDK NiZEWRELIRIGEHE , RN
EERNANS. MR SDK %3 shouldPublishFromParticipant EEEXR , BB LA HRE,
MR SDK ERMAMERBREMNES 28 #E , W refreshStrategy HAFFEXNEARITEM
1B,

IR shouldSubscribeToParticipant AR E{EM AUDIO_VIDEO 28 AUDIO_ONLY , Mjzng
ZBIFREMIR , FRRFIEREEEERNSSENIITIR.

BE  ZAEMAZRKBREENENANANYRRBZANER  MENCABRFLTEEVCERER
ZERBATENBERA, Eit , AT A stage. refreshStrategy() I —HMRAFLEHEN
B4 BARFERMRERN , BNZAB T LAEBR2M.

StageRenderer #OFELSRTERLTVNARSF. ERFRUNEHEE TS TUZFENN
REFRENERN., BER[RERAUTEE

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);
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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);

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.Layer
layer, @NonNull RemoteStageStream.LayerSelectedReason reason);

NFHAPRZEAZE , RHUMEAMM Stage M ParticipantInfo,

Bt EXBRENEEFTSEWERINREE, Fl0 , B
onParticipantPublishStateChanged B} , shouldSubscribeToParticipant FRE{ETIT
FoadZE, MRENNARFEZITARSESESE  WEREZSEEN K TRESNA , ©HRIREFTHE
MITEIRE, SDK AR RBFBEE S RSEEBEHN I ENTRENBHERS,

A[LAYF StageRenderer MiMMEIEA

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

BEE , REANSEEFT LML onParticipantloined , B4 S E5HEEFLLAHREHEL LT
i, #8& % onParticipantLeft,
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R EETR

B3 DeviceDiscovery RUMNEXRRRAMBRGEASAMIRF, AT REERMALER B ERELM

RINZRmX , REFEMMERN LocalStageStreams iR[E , HH SDK %7 :

DeviceDiscovery deviceDiscovery = new DeviceDiscovery(context);

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

Device frontCamera = null;
Device microphone = null;

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

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

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

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

// Provide the streams in Stage.Strategy

@Override

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

}

ERAMBRSEE

TTHEZRE , BFETERESH onStreamsAdded EEIZEW —4H StageStream MR, AT BM
ImageStageStream KR EFK :

R
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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);

BALAM AudioStageStream REZMRINZITER :

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

MBS EEE LA HMRECHITHRN | NEA SR HREKIEA onStreamsRemoved E#, VN ARE
FRGEBEES , NIBERXEH RS 5EWMITR.

EFFETREM BR R 2 R P &2 onStreamsRemoved , 84E :

- ZESEEEFLRM,

o NG R BUHIT R SRFTEM AUDIO_VIDEO ¥4y AUDIO_ONLY,
- ZRRSE5EREEA

- XS E5EREEA

HTFEMEZSETEHSIAA onStreamsRemoved , Rt E RS A #iR Hig/ERRE , WA F 2 S Ml
BREEELTEBEN IS ELE,

e NMECHR FRAR

LocalStageStream N REFEFRBEFHTH setMuted B, AMNIE
streamsToPublishForParticipant REEEBURE 2 8IS 2 G ER LA ERE.

BEERR : MRAEFA refreshStrategy /g streamsToPublishForParticipant iRE T ##Y
LocalStageStream M REH , /N EFAMAFTRN RNEFFTIRS. QIEH LocalStageStream
KBIN BN, FHRFTMANET RS,
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HSEZFREHNMLZ RN T RESH | NEASERNRIIKEHESRS

onStreamMutedChanged B %, M StageStream £# getMuted FEMNEFREHNAF R
Ho

@Override

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

FREX WebRTC 4titfE R

EREURARBIT FRE R WebRTC &itfER , B StageStream LAY

requestRTCStats, WERKE , BB StageStream.Listener ( AJ#E StageStream L&
E ) LI&EIJ L-L-I-1l=|/|_,\0

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());

}
}
}

RS EERM

WMREIE CreateParticipantToken BREFBEBRPIEERM , WA LE ParticipantInfo B
BEXEREMY

@Override

void onParticipantJoined(@NonNull Stage stage, @NonNull ParticipantInfo
participantInfo) {
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for (Map.Entry<String, String> entry : participantInfo.userInfo.entrySet()) {
Log.i(TAG, “attribute: “ + entry.getKey() + “ = “ + entry.getValue());

}

}

BMAHE

ImageDevice £KY embedMessage FEATEREA M HEN T RIBEBE RS EZB/AMMM A, XN
KB R ASRIIMIE B E B AR S, SHEMRARIEGEA SDK #ATREt R ( SHRER AT ) A A,

BANEETRERIIKEFATHAAFFHS , EACIEZERAEWMM P HET UDP & , XHT8E
RIEBESHER. FAIETHBRESEATHELSIEHEEL , AHRERNERHTENERT.
NTEBXER , embedMessage FEBIE— repeatCount S8 , A TEZ/MNELW R EFH
B MMmEegmTEg. LI UERTRMR.

£/ embedMessage

K WEFim Al BAE A ImageDevice LH) embedMessage FiEfFHEERERRABTNENTR T, B
BMEFH KR NBAKRTF 0KB BE/NF 1KB., BREBANBMAVEEHETBEIEY 10KB,

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}")

}
EEHEBREA

repeatCount ATHEZIMMESEEURS AR, ZEXSHE 0 B 30 ZE, FWEF K458 M
BRESHENEE,

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}")

}
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BAXNAREREEARHBRAREENES | A TEN KRB FTIEBER (SEN),
FREVAMFEIERRE S ( SEI)

#7EBES (SEl) NAL E T AT EUMEFREINTFH AR, TREFREIREN KT ERN
ImageDevice KX HikHY ImageDeviceFrame XK EH embeddedMessages B , AIM A
H.264 MIRRY & 70 & FBERIREN SEI BB . At , FIREUKMER ImageDevice , RAFBIRMHLS
setOnFrameCallback W EIERMEFG—m , a0 FHIFTR :

// 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

}
}
}
1))
HEASEXE

NMARFHAGEN , ZUEFEFLAMINITHAEMEZESEEN SN, EXXTLEYN , FEMHM
Strategy KHELAZEIE A , SRA/S1TH AUDIO_ONLY ( 2% NONE , INREH )

// 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;

}
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@Override

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

}

// In our Activity, modify desired publish/subscribe when we go to background, then
call refreshStrategy to update the stage
@Override
void onStop() {
super.onStop();
shouldPublish = false;
subscribeTpye = Stage.SubscribeType.AUDIO_ONLY;
stage.refreshStrategy();

}
EXi& 5 R mEE

‘BRIBD RRE R IVS KN EBYRE , AR ERES NI TERENAHE , b RFITRAS3
DEFIEEXLER, ERLLBD X ZIBEERANE,

BEDEHB (KHE)

BEUXGESHERRES EREB , BEXEFIFATEERMNE LocalStageStream :
// Enable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();

config.simulcast.setEnabled(true);

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

BRESEAHEEPRENIPR  REXBRREBRBINE, REMWERNTHRHEL ,
N—EHENRHITRBMEIE,

WA BEAUERERBREETEREESNR -
// Enable Simulcast
StageVideoConfiguration config = new StageVideoConfiguration();

config.simulcast.setEnabled(true);

List<StageVideoConfiguration.Simulcast.Layer> simulcastlLayers = new ArraylList<>();
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simulcastlLayers.add(StagePresets.SimulcastlLocallayer.DEFAULT_720);
simulcastlLayers.add(StagePresets.SimulcastlLocallLayer .DEFAULT_180);

config.simulcast.setlLayers(simulcastlLayers);

ImagelLocalStageStream cameraStream = new ImagelLocalStageStream(frontCamera, config);

// Other Stage implementation code

HE , LALCBRSEZ=RENEENEERE. MREREZHASTRMEEME , NEA LEHEREER

INE., BEIUTHENEM setter H1THIA :

 setSize: Vec2;
+ setMaxBitrate: integer;
 setMinBitrate: integer;

+ setTargetFramerate: integer;

MHiRFF 6 , BAINBSENEY , LA UCIESHNEE
// 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.SimulcastLocallLayer.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

BREEENMNENTRMANRZAE. REMNER  HSH SDK SE X,

R
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BEDZEmD (TTEAS )

THARPEZENTEMRERERASERG, MREHEERERKER , WRSFKNSERE ZH
SEE , RETHRAFHREFNIMSRRERRERE.

RE  EERFAMEBEREANERE , B/LNEITA , TR,
R 1 HIRERERET
£ subscribeConfigurationForParticipant REEALLUERERITRAFR BEZKNNHBE

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

SubscribeConfiguration config = new SubscribeConfiguration();

config.simulcast.setInitiallayerPreference(SubscribeSimulcastConfiguration.InitiallayerPrefere

return config;

}

RABERT , REZREATHAFRERERENE , MEEEENIFESEENE. XTUMELE
LRAPNHEIOERE , REERENNSIBREE , MED M EREHA P NBERGRS.

LR ®BGEATF InitiallLayerPreference :

« LOWEST_QUALITY : RE B A SRERERENUINE, XML T HFE A KRR T8,
FEENRIMA D, LHESFRAMWORENAES, a0, 720p WIAKREEKT 1080p MM R E,

« HIGHEST_QUALITY : REHE A RHRERSNMINE. XSMMtRE , L s E INFEARE K
BHE. REBEAMIBA/D, HERMWURERWAS, Fla0 , 1080p MM REMR T 720p MITH K

=,
EE  BEFBEEED (setInitiallayerPreference A ) £ , MMEHITH , HRXL
EHAERTERITH,
®I 2 . HEEEE

preferredLayerForStream RE S EZA L EERTREEREER. LEBSZERSEENE
BEE  AEUURESE NS EZEERRE, SDK EREEHRXEFNARALSE , SINERESE
t. Z5ERANEXS TN AEFRIFFE,

R AT 7 141



Amazon IVS Real-Time Streaming User Guide

I EE & 77 3%IR B RemoteStageStream.Layer A T Kz — :

- BEXR , tbi0 RemoteStageStream.getLayers REHNEEIN R,
« null , RRTNEREAE , LEAEEREHSBEER

fitn , LT ERBSRELLERFGRRERESEN T ARNE

@Nullable
@Override

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

E BEREFHRENSEEN , MERBHIRE null FHREXL". EARFIH , appState B HURF
TE , RIEVNRAEFRS.

@Nullable
@Override

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

}

I 3 : RemoteSageStream E# B2 F

RemoteStageStream H/LMEBRERF , TATHEEXERERENREH OHRLAF ERMENNIE
#®

JEEMH : BRT RemoteStageStream.Listener 24 , StageRenderer B & EEMEKIEBHIE
RIZEENSEH

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

* void onlLayerSelected(@Nullable Layer layer, @NonNull
LayerSelectedReason reason)
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« B} . RemoteStageStream BJLRHEBRERFAZE , TATREEXARNEEENZE
WIER, XEFZEERT preferredLayerForStream REEHRENZER , URES
StageRenderer.onStreamsAdded A FFHIIZFETR o

 stream.getlLayers

* stream.getSelectedLayer

* stream.getlLowestQualitylLayer
* stream.getHighestQualitylLayer

* stream.getlLayersWithConstraints

BXEMAEER , B5SH SDK & X HH RemoteStageStream £, HTF LayerSelected EH ,
WESRIR[E UNAVAILABLE , MR REEZERBRNE, REEEMENELRE  BEERRERENE ,
DRERIREM,

ST EL i PR I

SDK ~ % #f#H StageVideoConfiguration.setSize(BroadcastConfiguration.Vec2
size) BHINPEEXNHE@ERX, EA@P , BRI ANRE ; BEEF , RIHRIIEE, X
BERBELTHAX setSize WA X YNE & MBI :

StageVideo Configuration config = new StageVideo Configuration();

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

A3 X 4% [a) &3
AR & I EEE MR | SDK 2R BRI EFERE , TEAFRTEMRE, EREBHRT
T, SDK BEEfFERE , WEEAFBE. EANSMBEETMEXRNTELR

o FRIRMCHE 1400 , JEE ‘BT RAHIMEZLEEIR |, PeerConnection A #f”
« iR 1300, HE ‘BB CAT

MRKEE—MERERBEREE=-NMEIR , U SDK MEEFZES , HERHEIEFEIIER,
ER—TRIP B | B ETRESRE S EZNREENER T A refreshStrategy , Mtk F
o EFEE,

R AT 7 143


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

Amazon IVS Real-Time Streaming User Guide

MRBFFE=NEIR , U SDK WEFMEZEZHERNW , A iRFAIBEKIES, EXHBERT |, B
FHEEMBYMEERSAM join , LEHMAZES,

BE , ROMAZEEFIESHEIRNRA SDK REMNEMNEIMIERE, CIEHA Stage WR , HAEWN
KRG AEN=EMA,

EAETRRNX
EFEAEFERXREHITES , BFBHEF SCO i

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

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

IVS Android J~#& SDK R # 2 H[F B A fiF R 75 5% | LAY ERE T EE

AR5 HFEER Amazon IVS SERTERE Android [~ 38 SDK R ATEEB R E AEE |, HIRH TaEmE

WHER T E,

« 3 Android IR Z# A REIRIRSASRERN , MK ARl T RERS.

RRFE  SIEHFERAFH Stage,

c NS EEFHE 1 SE5EEEFEANTERMAR , £—NMNEETHT , FTaHIEAHEIRE
o
ﬁg;j%j]‘if . réj%o

c E-NMEBLRADA , RAHFEEELRS , BiTHAAFPRENAHIRSRE inactive,

BRAE  2HBHABMARE, MREABPAEE , BAXHEUEFTTE,

- EES2FEHE  BEEFENERKNEEDR , TEcB Sttt HIAERN N FMAE R BE,
BRAE  BEEMAERBNSEETUREAEFMASE , B UBUERAHERRAEM ,
g E R,

- KMEIEANTIFNEZREX,

BRAE  FEMFHABET USB EEZENAEZRXNEAEES,
o F’X¥EFH createSystemCaptureSources REREZAHEEAR,

AR B AR RS % 144



Amazon IVS Real-Time Streaming User Guide

BRAE  FRAEENEGRARNBEENLFMAANRFHEERSEHR.
o HMREFMER ImagePreviewView B ( Hla0 , EREKFA removeView() ) , @M EIRFK
ImagePreviewView, FFHEBFME|SE — M RMEE , ImagePreviewView FE REAMI,

fERFTE - £ getPreview BRBXATK,
- fERAFEE Android 12 B9 Samsung Galaxy S22/+ IIAZ AR , TTRERBEF 1401 £BiR , ERAHIR
BEEMAEESIMAESEEEFTM,

BRI E - ALKE Android 13,
« 7£ Android 13 £ Nokia X20 tHAZ AR |, AIEELEFT A MV H I EFRE,

ﬁg;j%jj‘if . réj%o
-« %&H MediaTek Helio 'S AR R AIRETLE EHRERZRS 5EN ML,

fBRIE o

s EOBRE L REBRERZERNEZRXNAEESEN SDKERMNERXN TR, XK Amazon
IVS I~ #% SDK F;£#2 %l VOICE_COMMUNICATION FHMBHMNEN F X , ARAEN AFRXEATE IR
& )& o

FRIRIPE  HTo
« R Android flS04miSar N EEECE /N T 176x176 BVHLM AN, BER/NMHI KNS BERIRIFHE LR
AR

FRIRTPE - FERAFAPEERNDNT 176x176,

IVS Android |~ #& SDK FRV4ERALEE | SRS E S ThEE

ATBREIRSFM. IVS SEBTERE Android 3% SDK lfAm N AR FHREEREMG , AREBIIXL
HRE N AREF N R B,

iR IEHGmHEIR

IR RHHEN BroadcastException Bis fatal’ R FE R,

BE , HRHEREMBRBRSBEREX (EETERY  IFEREZXRATENE ). NARFNE
MERMBRAENMA , TREAFTSHEIERFERRERERMA,

FHMEBERBEESRBATEARSEX , B SDKAE , SDK 2EHR®/ATFHHERE.
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ALUREMTEMY :

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

PN RS

THEATER

LMBESEERTERN , ReREXTER.

SDK £ stage.join B{5| K Java & , HH RIS = 1000 , fatal = true,
B QBBRTEAERMA,

TEREIH

LM ERTEIHN , M REXHIER.

SDK £ stage.join K5l K Java & , HH RIS = 1001 , fatal = true,
BE QIEFSEAFIAMA

THEEHE S HE

LM ERSHERAERAEREWEM ERBSR/IELS , REREXTER. BINARFRENB RERSS
REMEWER.

SDK i/ onConnectionStateChanged M5l A% & , HP LIRS = 1026 , fatal = true,
BE: CIBBERSEAERMA,
FEa o A B B M & iR

Y SDK TR R BRIRFFELEEN , REeREXMER. BINAEFRENM BERRRIR
FHER

SDK ¥ onConnectionStateChanged I 5| %% % , HFHEIRNKTE = 1300 , fatal = true,

BRIE . SHRBEERE  AREERMA
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E AR H IR IR

MRIRBNMEEZRYT , SDK ATRESRAEEMERBSH/NERE, BEINARFRENMBERSER
FRE LB

SDK i/ onConnectionStateChanged M5l A% & , HF IR = 1300 , fatal = true,
BE  SHRBEERE , AREERMA

RmNAT IR

AR

BT -

» MultihostSessionOfferCreationFailPublish ( 1020 )

» MultihostSessionOfferCreationFailSubscribe ( 1021 )
» MultihostSessionNolceCandidates ( 1022 )

» MultihostSessionStageAtCapacity ( 1024 )
 SignallingSessionCannotRead ( 1201 )

+ SignallingSessionCannotSend ( 1202 )

+ SignallingSessionBadResponse ( 1203 )

BENARFRAENMRERBRSREXERR,

SDK 2 EBRWABNE R ZRIE,. EERHE , EHATERESR
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE., MR EiXF I , MRS FHELR R
PUBLISHED/SUBSCRIBED,

SDK @A onError B 5| XX EIRAES , H B fatal = false.

BRIE . TEWITEMEE , B SDK 2E8HERH. HE , NARF AR RELGESIHTESE
o

ELEY , REKK

RERITHERYRARSAY , RUBRRHTMNEERAH XFELER T ARMAMZHEIR P
HIRAHE A 1400,

BENARFRENKMBRERB[FRSRELER,
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SDK £EIRAM/ATHRE, EEREE , KHBATERERN
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE, MR EiX I , MRS FELH
PUBLISHED/SUBSCRIBED,

SDK A onError 5| XfExM iR , EPEEIR{E = 1400 , fatal = false,

BRE : TRPITEMRE , BN SDK 2BFHER. HE , NARFUTURFRBEUBFHHTESE
o MREFEZEEER , ERMNBRNERBATERIK,

IVS 3% SDK : iOS 15/ | SEREEThRE

VS SR i0S 11 SDK LS54 i0S W& L XXM ERIA,

AmazonIVSBroadcast BRI T ANMPMHANED, XEUTERE

- MAZEA

- AFAEPNEMSEERTREE

- FATFHMSEETHEGE

- EENEER ISR FT M

« REENXFIEERN WebRTC £1HEE

- TRAREDRKE IVS BERRN4ZH iOS I #% SDK

iOS |~ & SDK RYSE#ThRA : 1.41.0 ( A )
SEXH : X Amazon IVSiOS I AR TEGHFKREERENER , BEHSEXH , Wikl

https://aws.github.io/amazon-ivs-broadcast-docs/1.41.0/ios/

TR - B2 GitHub LY i0S RAIFMEE : hitps:/github.com/aws-samples/amazon-ivs-real-
time-streaming-ios-samples,

FAER : i0S 14+

IVS iOS J~#& SDK Al7] | SRETERETNRE
A B SIEFER IVS KEHERE i0S T~ #& SDK AFTS REI L IR,
ZRE

BNEBEWEBEY Swift EFEEERERS & SDK, (HE , BAUFH/HERFIMERE, )
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B £ 1 SDK ( Swift EF 3 EEER )

1. M https://broadcast.live-video.net/1.41.0/Package.swift T~ & Package.swift 3§
CEZEWIEH , Bl — 1B AmazonlVSBroadcast FI#T B FH T E R IMBIMRAZEFIF,
. M T E# Package.swift X BB E FZ+F,

. EIEW Xcode TNE H , BRI HF > RNBA MBI , RFEFRMAM. ..
SHEHIEBRECERN AmazonlVSBroadcast B & , AR IEERMEH4 .

HRGRTIERE AmazonlVSBroadcast WHH 2= mit , BEIERME BT PRENAERF
B #x3k4F AmazonlVSBroadcastStages i%& #4275 M.

7. BRI,

_CD_U'IAOOI\)

BEERR : IVS ErPR1E5H/ % SDK @8 IVS KIER AR 1E 5/ #% SDK BWATEIhRE, T o RE M
N SDK £ EIR— B A,

BRTE  FIRRER

1. BRFTARA T 8 854Z : https://broadcast.live-video.net/1.41.0/Amazon|VSBroadcast-
Stages.xcframework.zipo

2. BEUHMMANZE . AmazonIVSBroadcast.xcframework @8 EA T RENELENFLXIE
a,

3. BYLA T A E#RA AmazonIVSBroadcast.xcframework : S E#E3) EI S AR F B AR
General ( M ) &I+ FH Frameworks, Libraries, and Embedded Content ( 1228, FEM#BRAR
N ) &2,

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

AESLECH v Frameworks, Libraries, and Embedded Content

B BasicBroadcast

Name Embed
TARGETS

AmazonlVSBroadcast-iOS.xcframework Embed & Sign $

@ BasicBroadcast ©@ ScreenCapture.appex Embed Without Signing ¢

@ ScreenCapture

+

HRNR

IEH N A MAERNBRF BT R A BEAINEZRR, (XHEBEET Amazon IVS ; FEHRFEEL
NERNXONEMANAREFBEEXFM, )
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BMNEHRLRERFREERTNR , IRRE , XNMETREEX !

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

}

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

}

MREFLED N HRREANRRR , WFEN .video M .audio FMAESEEHIT IR,

3 FE N NSCameraUsageDescription # NSMicrophoneUsageDescription Bk B iRME|
Info.plist, &N , ZHERNRE , BN AR F AR,

ZRANARFZERITEER

BRI ARER , BRNBWEXEM. SANRLEENRBECRA BT K TE I AERRE ,
XM,

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

}

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

5 IVSiOS ™ # SDK AW MiTH | = E#EINEE
AYRIGE| BAERER IVS A EE i0S 1% SDK £ MiTHEAFT S RNSE.
Ba

SO EK TERIEENERM - A8, FRMERSE, RiTERREAREMBIDWEER ™R
ENEFIREZEE,
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171X

IVSStage XRFHMARFM SDK 2ERXRENEER, WERRTES , ATMATELES, 62
RMAZFAZTERFER LAERNARIHACTHEFRSR (RTH token ) » MAFIREEARER,

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

stage.leave()

A LAY IVSStageRenderer # IVSErrorDelegate MffNZEl IVSStage 3 :

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

Strategy

IVSStageStrategy MU A ENNARFRM T —M5%E , AFMENE S RSEIELS SDK.
FEXY=ZWMEE : shouldSubscribeToParticipant, shouldPublishParticipant &
streamsToPublishForParticipant. TERF# TR,

THRSEE

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

HZBESEEMAFEN , SDK 2AEHNNARFERNZSEENMEIT RS, &R

.none, .audioOnly M .audioVideo, NZEHHBREMER , TNNABRFEFHOAMRES, H
BT FRARE B EZRS. MRIRE .audioVideo , Nl SDK 2% ZERBSEELAHEBITH , #
EEMNI RSB ERBREFEVNNARER,

TR R3R e Rp

func stage(_ stage: IVSStage, shouldSubscribeToParticipant participant:
IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioVideo
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TEXEIINE , ERTHRAFREMASEEMRBTINANENERARERF ; flm , WP RN ARE
Fo

WA HTESRNWER, BRERSSH[ERNEM , FH IVSParticipantInfo L# attributes
BEHEEEMITRNSSE

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

}

HRERATORES  EZEAYT  BEATUENMERE , MA2BEREELITR., FHNNAR
FAERAHEMLEEE , ILEEAFTERE , BXREFAR

THASEENEE

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

MREFEITRZEESESE (BESRITRSE5E ) , Il SDK2WEENNARFEXZSSEENEENL
TTRERE., LEERWEN , AFENNARFEFSNTRAFRTANELESH, EXUEENETNE
B, B2 SDK & XY SubscribeConfiguration.

BLTFR—RIRHA

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

return config

SRIMFAE BT RS EEN R B X H/NEREH R MEDIUM,

5 shouldSubscribeToParticipant —# , IR EFRHNEH, LAEM ParticipantInfo
AATEERHEMBEESEENITARE

R AT 7 152


https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-reference/interfaces/SubscribeConfiguration

Amazon IVS Real-Time Streaming User Guide
BUGEARNITH, REFEERRETHARNEEAENLRE.
R

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

EEIELS , SOK 2BEWFINARFUEERESEERETNZAM. RNERREBERENTE
BATR AN A S 5E A LIRE,

LT RSRHERA

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

ERTRAPSERBHMENMIIRNARERF. AP ALUGEMMINmeEs S RNBUERE |, MEMEIREHRE
FWEL/TR, (BNETUERRKB/EVERST , EXEEESZ. NTEEFTEERTIAMNERT
=, BE/ACERTETE. )

EERER MR

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

XURER TEX M EN & MBS MM, FBEIFE Publish a Media Stream XS b3 1TE
EL RN

B RTOR W

HREE R ZISHY - AT UARER E M EIREREEUREWE, i, MREVNNARFF
URAAFPRTGREZTAELRM , WM shouldPublishParticipant ( EMF
hasUserTappedPublishButton ) RE—/Z &, HZTERBEHRLAFHRXREMAETLER |, &
Fl stage.refreshStrategy() ZXE52 SDK , KB SDK MiZEHE KRS HE , RNH
EERHNAS. MR SDK £ shouldPublishParticipant EEEX , BB A HHE. MR
SDK BEWHMAFEREBUREIMNES 2H#E , | refreshStrategy AT &I B3t TEMIE

IR shouldSubscribeToParticipant FYIREEM .audioVideo BXH .audioOnly , MzNE
ZHEIFEMMR , BRERFAEREEEEXNSSENRIR.
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BE  SAFRAZERXSEEMHNANNYIREZEANER  MENNARFEEELCERER
ZERBITENFIERS, Bt , TLUNEA stage.refreshStrategy() I —HRAELEITER
BE BAKRERBEEETL , BNZER T LT LM,

IVSStageRenderer MR EARBDEELENNNAEF, ERFREHNEABEE T TWUAZEEN
RMAEFRENER. ERFJREREATEHY

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?)

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)

it ERBRENEEFTLHNRENREE, fia,
participant:didChangePublishState &Y, shouldSubscrlbeToPart1c1pant A IR E{E T
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TraUE, IRFNNAEFBRITARESSE , W LTRZSEENRMASNM , ©EHAMIRE AR
%“%E’\Jﬂl}ﬂ;’éﬁ!o SDK AR RIESE SRS E EWN BT RHNIT R B ERE,

BEE , REA NS EEFTLME participantDidloin , BYSEEEFELEAGREHEALTE
i, #R&fl & participantDidLeaves

R EAER

JEid IVSDeviceDiscovery KIMHEXZ RN MBRELERMIER, UT RONERINMATER I ERSG
AHBINERNX , RAENEA¥ERN IVSLocalStageStreams JRE , B SDK X% :

let devices = IVSDeviceDiscovery().listlLocalDevices()

// Find the camera virtual device, choose the front source, and create a stream
let camera = devices.compactMap({ $0 as? IVSCamera }).first!

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

camera.setPreferredInputSource(frontSource)

let cameraStream = IVSLocalStageStream(device: camera)

// Find the microphone virtual device and create a stream
let microphone = devices.compactMap({ $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)

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

LRAMBRSEE

TTHEERGE , BFETEREEMN didAddStreams BEIEW —4H IVSStageStream R, Efikd
BEWEXZSEENIHRINEITER , BEULUMNRPIHFEIERE IVSDevice WK :

if let imageDevice = stream.device as? IVSImageDevice {
let preview = imageDevice.previewView()
/* attach this UIView subclass to your view */
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} else if let audioDevice = stream.device as? IVSAudioDevice {
audioDevice.setStatsCallback( { stats in
/* process stats.peak and stats.rms */

1)

HSEZE L AHRECHITRRN | NEASHBRAREKIEA didRemoveStreams BHEl, VN AR
FAMERBEES , NIBERXERGBRSSENNMR.

EFFE T REM BRI R P &2 didRemoveStreams , BFE :

ZESE5EEFELRM,

A% 2 BUEIT RS ITBIM . audioVideo BN .audioOnly,
ZRSEHERNES,

TS EHEREES,

HTFEFFEZSEF LA didRemoveStreams , HItEZfE S 4 #1E Hig/ERE , MAF R E M
BREE5ELEBEN LS ZE,

BEMBUHBFRER

IVSLocalStageStream WREFEFIREZEHZTM setMuted EH¥. TUE
streamsToPublishForParticipant FREEEFURE Z 8=z E1ER L8 AR,

BEERTR  MRAEPA refreshStrategy /g streamsToPublishForParticipant iR
B T ## IVSLocalStageStream N REH| , FHNEASNAFRANKNBEETRS, RIEH
IVSLocalStageStream SEFIRNE/N L , FAREMHNE#EZTRS.

BERESEEREEBITRS

LS EEERHNMR ZMARNBRIRESN , §EA—HEERNRAAERSE
didChangeMutedStreams ¥, A IVSStageStream L& isMuted J& 1448 Bt 5 #1289 A
S| :

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

}
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}

BIREAEE
EEENEAMMBEEMNE , BFEA IVSLocalStageStreamVideoConfiguration :

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

FREX WebRTC 4titfE R

EREURARBIT FRARE WebRTC &it{ER , A IVSStageStream £#Y
requestRTCStats, WERKE , &[BT IVSStageStreamDelegate ( AI7E
IVSStageStream LiRE ) WEISGIHES . EFEWE WebRTC ZITER |, B Timer LA LLE
o

func stream(_ stream: IVSStageStream, didGenerateRTCStats stats: [String : [String :
Stringll) {
for stat in stats {
for member in stat.value {
print("stat \(stat.key) has member \(member.key) with value \(member.value)")

RS EERH

WMRETE CreateParticipantToken BEBERFIEEREM , MALE IVSParticipantInfo /&
HHEEXEEM

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

IVSImageDevice E#) embedMessage 75 3& SRR TE & 1h B8 ST BB A R E R = Z 3m A SLSTmi A
XA SRE N ASKHE S E Bk iE, SHEBRANEMREA SDK #ITER R ( IFEEEAM ) A A,

BARNHETRERIEISERTRAAFRFS , RACIIEZRAEMMN A HES UDP 125 , XHTEE
RIEBEINER. FASEPTNRBETEXRTEHESSHTHEHEEL , AHRERNEZRZHETENER T,
N TRBIXTER , embedMessage FEBIE— repeatCount 2 , ATHESZSMEEMAPE HIH
B MmEatmaTsit, g ERTRMR.

£ H embedMessage

REWEP A LAER IVSimageDevice L embedMessage A iEMHEEREARAZERTRSD,
BRBEHKPBIAKRT 0KB BT 1KB., BEMEANRAEEHEFTBELESY 10KB,

let imageDevice: IVSImageDevice = imageStream.device as! IVSImageDevice
let messageData = Data("hello world".utf8)

do {
try imageDevice.embedMessage(messageData, withRepeatCount: 0)
} catch {

print("Failed to embed message: \(error)")

}
ESHE MM

repeatCount ATEZIMMEGEEURS IHE M, ZELHE 0 F 30 2H, EKREFimLHE R
BRESEHEMNZE,

try imageDevice.embedMessage(messageData, withRepeatCount: 5)

// repeatCount: 0-30, receiving clients should handle duplicates
BRI ATUER
BXRWMAEERBEZARNBRAERENGER , BSH T HEHNREX TIEEER (SEN
FRENAMFE 18585 S ( SEI)

7 EEES ( SEl) NAL £ T AT RIS FREIIFHTEE. (THATFRBEIREMNR B EN
IVSImageDevice & H3KH IVSImageDeviceFrame MR E# embeddedMessages B , ATAM
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Ziﬁ H.264 #5TH & 45 & FRER Y SEI B E AT, At , HREAMEM IVSImageDevice , RE
BIYIR ML setOnFrameCallback WEIVERMES —m , M TFHIFTR :

// 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

EEA#REXE

BARFHAGAN , EUUSEEEA LWEZREM , ELERELRZECHRENZHN, £FE
BE# IVSStrategy KHELAFELL R , RFITH .audioOnly ( H#E .none , IREA ).

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

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

IVSParticipantInfo) -> IVSStageSubscribeType {
return .audioOnly

MRiGAM stage.refreshStrategy(),
Bx$& 0 B Ymis

‘BRIED RRE R IVS XN ERYRE AR ERES M TERENAHE , bR FITEASS
SEFFIEREXLER, ERRILEBD X ZINEREFHANTA

EDERE (KFE)
EUEANEFOBER BB BEREE, BEXAMLR A TEERME IVSLocalStageStream :
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// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

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

// Other Stage implementation code

RESEAHEETRENIHR  REQBRBREBRB2NE, REMWRRNTHRHENL ,
N-EHENERITREBINRIE.

A, R NERERBRETEESNE !

// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

let layers = [
IVSStagePresets.simulcastLocallLayer().default720(),
IVSStagePresets.simulcastLocallLayer().defaultl180()
try config.simulcast.setlLayers(layers)

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

// Other Stage implementation code

RE  FBULBEEZ=ENEENERE, NREEMZHE ST IRMEAE | MR L EERER
INE., BEIUTHENEM setter H1THIA :

» setSize: CGSize;
+ setMaxBitrate: integer;
* setMinBitrate: integer;

» setTargetFramerate: float;

MFRFTE , BAUNEZENEN , NG BEHMNEE !

// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
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config.simulcast.enabled = true

let customHiLayer = IVSStagePresets.simulcastlLocallayer().default720()
try customHilayer.setTargetFramerate(15)

let layers = [
customHilLayer,
IVSStagePresets.simulcastlLocallayer().default180()
try config.simulcast.setlLayers(layers)

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

// Other Stage implementation code

BREEENENURMARNEAE. REMEIR  FS6 SDK SEXH,
DERmB (TEAF )

THAPLTERTEARERSASERRDE. MREHEEREIRER , NRSF[MRAEREZAZ
SHE ﬁﬁlTlﬂFﬁFE’Jlx%%ﬂﬂf%%/Rﬁ# ERE,

gE , BRRRHEERENERXE , B/ILNETAA , AR
R R RERE

£ subscribeConfigurationForParticipant KRB LLUERERITRAF ZZKNIBE

func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()

config.simulcast.initiallayerPreference = .lowestQuality

return config

RABERT , REZREAITHAFRERERENE , MEEEENIFEZENE. XTUELE
LRAPNHEIDERE , REEFKENNBUIBREE |, MR R ERIEHA P NHERGRS.

LTEBGEA T InitialLayerPreference :
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* lowestQuality : REHFEELRHUREBFENINMNE . XLMWCHIHFEUARBFEEE RS E, &
BEYAWMAND, LBERMWERNAS, Hln, 720p WHKFEET 1080p MM FTE,

 highestQuality : RFRALSRHUREBESHNMNINE., X2 MLAE , S MEARBER
BiHE. REE X HMIHMAN, ERMNERWNAS, Flan, 1080p HIMAIFTEM T 720p MK R

=
= =)

EE  EFYBREEIRM (initialLayerPreference @A ) £ , MMEHITH , AR XLEEH
TERATFEXITH,

RW 2 . HIRERE

preferredLayerForStream KA EZAI L EERABEERER. LERBAFEEKSEENE
BERE  BLETLUBER I SEELERRE, SOK EREEHAEMBALEZE , fIRRES
b, S25ERSE RS EVLN AR RIFE R,

W ERRE S5 3EIR[E] IVSRemoteStageStreamLayer AR RZ — -

- BENR , Lk IVSRemoteStageStream.layers REIHEEI R,
o null , RRFRLIERFAE |, K EFRHSBER

Hlan , AR SRALUL AP EREREBRKELN T HAMZE

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, preferredLayerFor
stream: IVSRemoteStageStream) -> IVSRemoteStageStreamLayer? {
return stream.lowestQualitylLayer

REEREFRAEOH[EEN , MERBFIRE null HARENL" s EAREIF , appState B HURF
T8, RAIENEABRFRS.

func stage(_ stage: IVSStage, participant: IVSParticipantInfo, preferredLayerFor
stream: IVSRemoteStageStream) -> IVSRemoteStageStreamLayer? {
If appState.isAutoMode {
return nil
} else {
return appState.layerChoice

}
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I%IA 3 : RemoteSageStream E# BT

IVSRemoteStageStream B/ HHER , AATHEEXREENAREH ORLAF S RMENR
prit 2

EE# : BRT IVSRemoteStageStreamDelegate 24\ , IVSStageRenderer EH &%= Mk
BEEERNTENSH

 func stream(_ stream: IVSRemoteStageStream, didChangeAdaption adaption:
Bool)

* func stream(_ stream: IVSRemoteStageStream, didChange layers:
[IVSRemoteStageStreamlLayer])

 func stream(_ stream: IVSRemoteStageStream, didSelect layer:
IVSRemoteStageStreamlLayer?, reason:
IVSRemoteStageStream.LayerSelectedReason)

« BJH% : IVSRemoteStageStream B/ BIREF 5L , —Iﬁﬁzﬁﬂlﬁ%um*ﬂEE%fﬂZE
WIEE, XEFEERT preferredLayerForStream REEHIREHNZER , LUEREN func
stage(_ stage: IVSStage, participant: IVSParticipantInfo, didAdd streams:
[IVSStageStream]) AFHIIZEFR,

* stream.layers

* stream.selectedLayer

* stream.lowestQualitylayer
* stream.highestQualitylLayer

* stream.layers(with: IVSRemoteStageStreamLayerConstraints)

BXEFMER , B5SI SDK SEXHFH IVSRemoteStageStream %, HF LayerSelected &
, SNRIR[E UNAVAILABLE , NIRRT EEFBERNE EEEHFﬁEuE:&# , BERREREN
= DRFRIREM,

MEA BT IVS BE

ERES , BB - EMM IVSBroadcastSession , AGRE ERA SDK #H1T/ BRI EM i

Bt 1T#R4E, IVSStageStream £ device BMFHR LERBHFERPARH IVSImageDevice
IVSAudioDevice ; XM A LAE#E S IVSBroadcastSession.mixer , NMLA T BEX WA F
JTIEEANES
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HE , BALEREFLHFHHEED IVS BERBE , UBEEZHIMAR. EHSH IVS Low-Latency
Streaming User Guide F#Y Enabling Multiple Hosts on an Amazon IVS Streams,

0S SR ARH 5 PHE 1 hisE

B/ 1% SDK EEMMEAML T o PRMME (SHWMKE FPS ) , UARABEHHB D RZAMEE
AT R AR R 5 PR MR AR B EHL N AR R et X HE A = AT

LEH IVSCamera B2 IVSLocalStageStream B , 2B EM=
IVSLocalStageStreamVideoConfiguration.targetFramerate fM%
$#H TVSLocalStageStreamVideoConfiguration.size {£{t48#l. ¥
IVSLocalStageStream.setConfiguration &£ HAEHWEEFHHE.

FEHLF

MREETRF IVSCamera iE#EZ| IVSBroadcastSession B IVSStage BRIEIZEFE , NERIAD
PERF 1080p , MiFEA 60 fps,

TR

£/ IVSBroadcastSession [ # IVSStage B , SDK 2= EAFER N EIRER 2 PR M
LR,

fFlan | R IBEEMNMRIZE RN 15 FPS , 2 HHEIZERN 1080p , MEBAMMZER RN 30 FPS , IR
R 720p , M) SDK FiEFEMESR 30 FPS, £ PER7 1080p MHEHNIEE, IVSBroadcastSession £
ML =P —mifl Br—mi , RS IVSStage fF 1080p BB B4R R E 720p.

MR FEHNARFITRF IVSBroadcastSession M IVSStage SHHLE S A , WEIWAENE B
M) targetFramerate M size BHHTE ., FEE TRESSHMIERHRAMN BTERRE , X
TS BB RHNEEER,

MREBHENETNHESENNARFNEARS , NEKtl2ESRENEYURB LEEYLERMD
RIEREQXENBITEFRERE. Fla , RELL 1080p M 30 FPS #1T/ #%& , RIFMAIRHA 720p
30 FPS WEEE , NMH T2 BITEMEE , MR TR HERER. XREAN 720p MTFHET
1080p i 30 FPS /N F =% T 30 FPS,

EEME, 7HIRNRSLL

K SBARNBL T AL EEE RN |, Fla 30 FPS K9 720p 5k 60 FPS B4y 1080p. EL , £
ERELEEMEEN, 7% SDK RBUTHAN (AL FHES ) EFMHENEE -
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1. PPRENHARNESEATRETHAENIHR  BRELREEER , RENSERTREDN.

2. MBATHETHRFENNER  BRELRGSETER , mRIATEIK,

3. RELLESAERIT & LA T

4. MRBZHEBER , WEARFZABEN,

LTFRAA R

« FHNABRFERZIRL 120 FPS MR 4k #1718, PTIEFEHTE 60 FPS BHMY X1 4k ST
120 FPS B1X %3+ 1080p, PATIEE R FE 60 FPS BHIF R 4k , BA 2 SRMN A9 4E RS T hiEM
.,

« BRT —MFANB S PR | B 1910x1070, MEHLEFEA 1920x1080, & : % 1921x1080 £
N RERLSBRNARYT REIT — AR 2 PR ( Hl 2592x1944 ) |, X2FH CPU MRFHR
Ko

Android BY1EIRE A ?

Android T2 i0S BEEIN AR E 5 PRGEMER | HILiX T2 Android I~ SDK.

IVS iOS /" #% SDK F iy E H[e] B M fif R % | AT ERETIEE

A4 HTE A Amazon IVS 56 EHE i0S 3% SDK K ATREBZIM S AE & |, FHi2 H W AE B IUE
R E,

- FRESEMRARTATMAL, MREEXFETEREMREZ | i0OS ALAZEXMARE , thal
BEFS. WA TERER-—NEEZNSNMETENCARITEE. B BNEE2EFIQRE
AT 38

RN E  MRETECERETEN , BRI BIHEAFEE 2 TEE , HEEN N2FHEEF
BFEZERS

« {#H iPhone 14, iPhone 14 Plus, iPhone 14 Pro 5 iPhone 14 Pro Max &5 & et S B H it
ZE5EZHIFMEFE R,
BRAEE  FAZEMERENSSETUEAENXRM EHMSEE HIEEEE,

c E—INSEEFAS I SEELEFANTEMAR , E—NEZEHT , T2HMEAHERE

o

ﬁﬁ)i’&jj“;f . ré'-j%o
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s A RBLERDA , RmEEELRS , BITRASKRINRFRSR inactive,

BRFGE  ZHBRHARMALE, MRRBDAEFE , FHARTEECQERTHE,

- SSEERMHITHAN , BIERNSRE , RSN EIRIEN 1400 BY4EIR , REAE T MK R BT
FriE#E,

RRFGE  ZHEMAKRBIEFIH,
- EEA2EHE  BEERSNARKNBES , JEsEs HAZE RN FMAE R,

BRITSE BRI EMAERBENSEE TR AEFMALE , b UUBRERFHEFRAEM
SMEERE,
IVS iOS ™% SDK HEVRIRALER | KAt ERB AL

RITBLREEIRFZM, VS SRETEHE i0OS /' #8 SDK il L AR FREHIRFZYE , UREBIIXLEHIR
B N A 2 R SR RV # e o

iR EEHmER

IR RW s fatal’H/RER, X& IVSBroadcastErrorIsFatalkey TEEHREMNFHE
Ho

BE  ARHEREMBRBSBNEREX (EETERY  IEFEREZXRALENE ). NARFNE
MOEBMERFAERMA , AREAFTTEINERBFERREFTEHMA

FHMERBEESRBATARSEXR , B SDKAE , SDK 2EHR KT FHHERE.

AUREMNMTEX

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

}
AR

THEEXTER

LR THEBATERN  ReREXTER.
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SDK 5|% Swift #% , H4Ei=%{% = 1000 , IVSBroadcastErrorlsFatalKey = YES,

BRIE . QIBZBRSHEAERMA

LM ERSEIHEN , M REXHIER.

SDK 5l % Swift #& , HE4i%K% = 1001 , IVSBroadcastErrorlsFatalKey = YES,
B4E . cIBFSEAZHAMA,

TEREHHEHE

LR TERAERAEREWN ERRSR[IELR , REREXTER. BINARFRENM RERSR
RIMELBER.

SDK A stage(didChange connectionState, withError error) B35l &k%Eix , RN
5 = 1026 , IVSBroadcastErrorlsFatalKey = YES,

BRI QIBBRSHEAERMA
N 4a 0 A BT I 4% 85 1R

Y SDK TERKRM B RFR/EBIULEREN , IAaREXMWER, BEINARFRUNMBERSERIR
HER.

SDK i/ stage(didChange connectionState, withError error) Bf5|&%fix , HEIRK
% = 1300 , IVSBroadcastErrorlsFatalKey = YES,

BRI SHRBEERE  AREERMA.
E AR H IR & 4R

MR FHIMEIEZE TR , SDK TR K EEMBRBSHNEE. BEINRABRFRHENMBIERRR
FIRE AR

SDK i/ stage(didChange connectionState, withError error) Bf5|%fix , HEIRK
#8 = 1300 , IVSBroadcastErrorlsFatalKey & = YES,

BRI SHRBEERE  AREERMA
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RAmNATRER

EIP/N
BT JLREIR

» MultihostSessionOfferCreationFailPublish ( 1020 )

» MultihostSessionOfferCreationFailSubscribe ( 1021 )
» MultihostSessionNolceCandidates ( 1022 )

» MultihostSessionStageAtCapacity ( 1024 )

« SignallingSessionCannotRead ( 1201 )

+ SignallingSessionCannotSend ( 1202 )

+ SignallingSessionBadResponse ( 1203 )

BENARFRAENMBERBZRSREXLRR,

SDK 2EBRNARBANER ZRE, EERBE , KHATRRES R
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE, MR ZJiXH I , MRS ER R
PUBLISHED/SUBSCRIBED,

SDK i IVSErrorDelegate:didEmitError B 5| X HX<M4EEIRRE , #A
IVSBroadcastErrorIsFatalKey == NO.

BE : TRBPITEMRE , BN SDK 2BFHER. HE , NARFITURFRBUBFHTESE
o

BELEY , RRXM

ROHITRAERMEURSKN , RAUEREHTRNEHERAR X FEEB T KRR G5 R RHH
HIREA 1400,

BRRAEFRHENNBERBZRSRELBER.

SDK £ ER A MATHRE, EERBE , KA/ATRRER
ATTEMPTING_PUBLISH/ATTEMPTING_SUBSCRIBE, MR E|iX I , MRS FHEL R
PUBLISHED/SUBSCRIBED,

SDK M didEmitError BV 5| X% , Hi5IR{KES = 1400 , IVSBroadcastErrorlsFatalKey = NO,
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BE : TRPITEMRE , BN SDK 2BFHER. HE , NARFTURFRBEUBFHHTESE
o MREETEER , BRI BRHNEZBATRERK.

IVS J°#%& SDK : BEi18&

BEREZFRTMANAIRE , RASNMAARAEREN M HH. BERER-TEEANIIE , AJiLEE
SHEBS/MRELN (WM ) tE2NEH. BANASKRBESNRENWMANEM , flmEgEgk, £
"X, REBEURNARFERNFHNAM, ErERRRESRIERHE IVS MMEBsIX
LR, REERTPAMABERR.

BERESNEGHNETMAM, EGE-—MEEEGRE , BEA
Android £#Y DeviceDiscovery.createMixedImageDevice()
iOS E£# IVSDeviceDiscovery.createMixedImageDevice()

IREIH IR % AT SAM INE) BroadcastSession (REERR &% ) = Stage ( ERTRA&H ) , B
EEﬁEﬂl}:iﬁg_*gﬁo

Rig

Mixed Image Device

Sources
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it i BH

RE —MEAIRAEEAS  ATEXRIFHHERAA, flH, RFEFXRR, K&
X, BFEHNRSEEDEELEGEASELIRE,

BERE Al LA B i {E{T Device —FEKIINZI BroadcastSession H Device , {BHHE
ARVFRIN Source XREMI N APl, BERZEERNIPESS , HAEKSZIHNEHE
5§, A= £ 80N i F MRS R,

BERED NS MAE G,

BERBEE BERIFNEENR, NTESEGRE , XFEEENR MM ZRNEL,
NTREEHMRE , XFEEBEBEITH.

SR EXMRTEERBLNVEAREESTENELENASR. TUEASI IS
MREERERE. MRRETERREAEAFXNEE. tRERTHMEK
R
« ETHEELHEA
- ALHBEHMA
« AT #%%& Amazon IVS #¥r
- 2REERER®

RECE HABEREBNENEEN R, TENEEXNRN TR,

Transition EfEEBHIHUENEXHEISEMY , EEA MixedDevice. transi
tionToConfiguration() o LWHEEE:

« RFRFEH T —MASHFREE,

o —NFERETE |, R IFEERT (R 45 E B B AR T A0SR AY B (R B RL i 16 T B KA iE . 40
REFZHEIREN 0, MERAEEESH T —M L,

o —ANELERYEERE , BRE BRI TTRAE. BERTEEX TS ERE A,
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mbm EJ@ %&

[
Android £#J MixedAudioDeviceConfiguration

iOS £HY TVSMixedAudioDeviceConfiguration

B8 Type 5 BA
channels B FIREENmHEE, BE 1. 2, 1 HEFE

E)ﬁi 2 j]_L{Z'S ’,"J\o %ﬁb&fﬁ s 20

REE
Android L#J MixedAudioDeviceSourceConfiguration

iOS £HY IVSMixedAudioDeviceSourceConfiguration

B Type i BF

gain FaH FEas, XR—IRY , REAST 1 HEHS
Reln  HUET 1 WEHSEDER, ENE
0-2, EBRIAE : 1

BEEGIRZ
BB

Android £#Y MixedImageDeviceConfiguration

iOS £# IVSMixedImageDeviceConfiguration

B2 Type 5% BA
size Vec2 L5 18 A B KN
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B2 Type 5% BA
targetFramerate B BEERERNEVERNE. BEBAILT , ZENEBS

/R

transparencyEnable  #H/R{E
d

RECIE

AR, EREXRERRT (4l CPU = GPU fidd
&), RETRIEFM

XAFERARGREE LN alpha BEHRITESRS
FHIRE RN true 2EBIMAEMN CPU EHEE, BiIA
8 : false,

Android £#Y MixedImageDeviceSourceConfiguration

iOS LHY IVSMixedImageDeviceSourceConfiguration

B Type

alpha FRHE

aspect AspectMod
e

5458

AEEN Alpha, XRE5EGHEVE(T Alpha EMEFENLE
R, BNE 01, ORTELEH , 1 KRRTE2TE
HHO %ﬁ%ﬁ 1o

ERTHREPERNEMERGNRESLHER. BNE

« Fill — RERBN RS LEEFEE, SHZ26T,
BT

« Fit —REEGHNRSLEFBEINRGBAREF.
LEN  AREARE I RERERRIELRL. W
RRETZE , RRERR/EARLN fillColor

, BN /RER (MREBRENERHEN R

2, EEERTERREERR ),

* None — BFZRFEGNES L. BEBABEH , LT
BoidtERI R~

ZRIAE : Fit

BEBRKEE
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B Type
fillColor Vec4d
position Vec2
size Vec?2
zIndex FRE

ENEERERBGIRE

Position 0, 0

358

HEENEGN TS LT TR |, ExR AT aspect
Fit B, #3X (red, green, blue, alpha ). B
BE (XNTENEE) : 0-1, RIAE : (0,0,0,0),

BEENTERELANMNE (AMBENEM) . HE
NRRAtEEL LA,

BEAKD (UMBRERNRN ), RELEHLXF
matchCanvasSize 1REN false. ERIAE : (O,
0); B2 , BR matchCanvasSize ZERIAN true,
BENERKPIHREZEER KD, MAFZ (0, 0).

BENMEXEF, zIndex EREHNEELHIE
zIndex ERENEEZ L,

Position 20, 300

- 1]

Size 711, 400 Size: 1280, 720

EXE , BINGBT - PRUTRERFAANIR , HPE2 =/ RETE

HENREEESEGIRE
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- ETANRGLIEE.

- BETANBIRENEE.

- GLEARTHEENIEE.

AR BEANERRELA  BHEEURE—&, Rit, FEEEME 0, 0) 2FEKEELA , BEA
wEAR,

iOS

let deviceDiscovery = IVSDeviceDiscovery()

let mixedImageConfig = IVSMixedImageDeviceConfiguration()

mixedImageConfig.size = CGSize(width: 1280, height: 720)

try mixedImageConfig.setTargetFramerate(60)

mixedImageConfig.isTransparencyEnabled = true

let mixedImageDevice = deviceDiscovery.createMixedImageDevice(with: mixedImageConfig)

// Bottom Left

let cameraConfig = IVSMixedImageDeviceSourceConfiguration()

cameraConfig.size = CGSize(width: 320, height: 180)

cameraConfig.position = CGPoint(x: 20, y: mixedImageConfig.size.height -
cameraConfig.size.height - 20)

cameraConfig.zIndex = 2

let camera = deviceDiscovery.listlLocalDevices().first(where: { $0 is IVSCamera }) as?
IVSCamera

let cameraSource = IVSMixedImageDeviceSource(configuration: cameraConfig, device:
camera)

mixedImageDevice.add(cameraSource)

// Top Right

let streamConfig = IVSMixedImageDeviceSourceConfiguration()

streamConfig.size = CGSize(width: 640, height: 320)

streamConfig.position = CGPoint(x: mixedImageConfig.size.width -
streamConfig.size.width - 20, y: 20)

streamConfig.zIndex = 1

let streamDevice = deviceDiscovery.createImageSource(withName: "stream")

IVSMixedImageDeviceSource(configuration: streamConfig, device:

let streamSource
streamDevice)
mixedImageDevice.add(streamSource)

// Bottom Right
let logoConfig = IVSMixedImageDeviceSourceConfiguration()
logoConfig.size = CGSize(width: 320, height: 180)
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logoConfig.position = CGPoint(x: mixedImageConfig.size.width - logoConfig.size.width -
20,
y: mixedImageConfig.size.height - logoConfig.size.height
- 20)
logoConfig.zIndex = 3
let logoDevice = deviceDiscovery.createImageSource(withName: "logo")
let logoSource = IVSMixedImageDeviceSource(configuration: logoConfig, device:

logoDevice)
mixedImageDevice.add(logoSource)

Android

val deviceDiscovery = DeviceDiscovery(this /* context */)

val mixedImageConfig = MixedImageDeviceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(1280f, 720f))
setTargetFramerate(60)
setEnableTransparency(true)

}

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.listlocalDevices().firstNotNullOof { 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 = MixedImageDeviceSource(streamConfig, streamDevice)

mixedImageDevice.addSource(streamSource)

// Bottom Right
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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)

BERIR
EBRE , BERAEBKRMN Source XRIAA MixedDevice.remove,
o) [ 5 R

BMGERFNEEBRRFNEE, BYHFENENREAKRT O (AW R ) |, ATLURILERSIEN
BEE B HERS RV B B

W3R LL /% 14 AT LA 4E A Bh i 2

EREEMPHIEMBREMATUGER B, ETF Float XREWEME ST AHERSNE ; HibEM4
TE BT IS R AT A o

=x ALGEIERE R
g ?
Audio.gain = 27PN
Image.alpha = EiEA
Image.aspect ) 2F
Image.fillColor = EimA
Image.position = EimA
Image.size = [RETDN
Image.zIndex = KA

BERIR 176



Amazon IVS Real-Time Streaming User Guide

B AEHERZ RS
1 S, 2

EE : zIndex £ 3D ZEIF Bz 2D ¥E , A HHNFHEESD
EHREHENIRIE , MegERKR, XABITELX , BE

HEURFFBFLR zIndex H. N TRIMERFH IR |, BF

HE alpha &4,

&) 52 7 Bl

UTREALEREZENEEESHBRZPENNEEHRTERRELZEN T, FHE 0.5 BUR
KL HHERBI B,

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")
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R&R &

BERELSEGRRS BERHMBREKIRE ... ERARERT...
IKF BENRE
EE WmENSE
IKFEMEET ] BHNREENSE

FERMEANERRNVE  UEERENSEET EBNVE,
UTFRKFNEERGRS BN RE
iOS

KEZH -

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)

EERSG :

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

KFEFES :

val cameraConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(-320f, 180f))
// Add 320f to position x since our width is -320f
setPosition(BroadcastConfiguration.Vec2(320f, 0f))
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HEERSG :

val cameraConfig = MixedImageDeviceSourceConfiguration().apply {
setSize(BroadcastConfiguration.Vec2(320f, -180f))
// Add 180f to position y since our height is -180f
setPosition(BroadcastConfiguration.Vec2(0f, 180f))

}

EE : LE B 5S ImagePreviewView ( Android ) 1 IVSImagePreviewView (i0OS ) LH
setMirrored FZET R, ZAEXEMERZ LWAHFRENER , T m &,

IVS | #& SDK : T | SREtERE AL

BEIEMTR | EUURRBRRE5E SRR ER 1 SOK v 51BN  MAEBS5EE
FEE, SNTHATRENBEERA NS5 TUEAERARRITANDE UEEEEREY
MR,

B ML & SDK I TR, HSEERTEN , REFRHEMSIRNRNIEHREZHNE
t, AR RARGE—AINEFR T ETBENE. ENHFFSEE , INSEEBRABTEENEZ
— BN RLTFENEE,

BRE : PR NEZFERSEFLEAZAXNCIRHSE , FXFHB CreateParticipantToken AP| 81
BT,

R HE

RETHEATRE+T 2 EE £ Stage/IVSStage R LA exchangeToken API J 12 457 & AN
A, MRFTHEMN capabilities ERSETE , M BTAFSENIIgE, fl , RIRESHEE
B publish hEEM#FHTHEE , ML EAATAANESRTBEY , NMLEENRARFREREMSA
ZHIThEE BN A , KREF. UIBRGEATERRNIEE : WRESHEES publish THEEM#F S
&E , WSEELERARTAMNESRERHBBEN T ENBUE LM,

R|THEN , ESRAFSEPUTERRTZRNVELFEE

* topic

e resource
¢ jti
 whip_url

* events_url
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XEFERTAZN, ERFTAXFZENTHERRS T SDK M AMHEL Z KR,
H

IRFERERALEXRY , 24 :

attributes

capabilities

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)

Web

const stage = new Stage(originalToken, strategy);
await stage.join();
await stage.exchangeToken(newToken);

A

StageRenderer/IVSStageRenderer FMENHEHKEIEXBI R TEREHHE userId
% attributes WIZIESEEERHTNEH. BARRKTNEZERSEFNRELLRH , MFEIH
BH onParticipantJoined/participantDidJoin renderer R AT EFH EHuserId
attributes,
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iOS

class MyStageRenderer: NSObject, IVSStageRenderer {
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.

}

Web

stage.on(StageEvents.STAGE_PARTICIPANT_METADATA_CHANGED, (participantInfo:
StageParticipantInfo) => {
// participantInfo properties will be updated with the changed properties

}
);

SEHTAT %

MBS EEBIXHMASEUEHRH userId 5 attributes B , XEFRW A ALMERTFEYTN LR

WA

- MRSEEERLRS  ZETFUBERARLE, MRFL AT , WTE SDK #FESNBEHS
HIRBEFH G userId M attributes,

- MBSEECELELXHTP  WFEABS SDK v1.37.0+, Web SDK UAEREBIHERANSEE
EEALAES %, FRRHRANES SDKHNSE5E  EECEHAGHEF AN IFTLBTIZER,
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TREBBE T IFER
SEERS MELE : B3) SDKv1.37.0+,  WEE : EHIMmARE3) SDK
Web SDK, BRS52RiImE MK
HAREM (REFE) #HA0 (BISEEMANE #AL (EBISEENANE
HERMBEATR ) HERMBEATR )
EX® (MREFERH ) #A0 (BISEERBEE #FAR

MEHENAR )

EXf (BUHRHHAETK #A0 (BISEERBEE HERLTL (BISEEMA
n ) FEMIENAII ) MEAEEM KA AR )

IVS | #5 SDK : BEEXBBIR | = ERFIhEE
BEMEGRARATNARRFDE % SDK ARG mA , MANEFRgHEI. BEXEEG

BRI REANFERKNIHS D LEREG R SATUAARTFNARFRITHANEELLLE , 5
s E AR AL I RBUR & o

HAERAEENLBGE VRN RGNHTEERHN (FNEREEREMINESRERE ) 6, I
¥& SDK TBAREEMEN. Mk , NARFATEBLEENNEGAR. BSREAFAXR , %
TR AR NI E R,

Android

f|# DeviceDiscovery iffg , BRIZ— 1T EBGRBAR

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

W ERIRE —4 CustomImageSource , XZ#RAR Android Surface XIFHEBIR. F
% SurfaceSource XFA/NABNERR, BEATLABIE InagePreviewView RERERNBRMN,

BEKE Surface :

Surface surface = surfaceSource.getInputSurface();
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It Surface AL AERGEIZESS ( H120 Camera2, OpenGL ES MEME ) WAHEFX, HEEMN
FERZRREEE Surface B P4 HIBRSMNEEHE. B2 , FZE ( HlW0 beauty-filter FE ) 12t T
—f5E , ATRARFEENE Surface KFITER., BULAXTS EFI Surface &% EE
BE , NitER O EFEHWSE BEHTRER

It CustomImageSource A LA@%TE LocalStageStream F 3 H StageStrategy REMA A
F Stage,

I0S
2% DeviceDiscovery iFfg , BRIZ— P EBGRB AR

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

W ERIRE—4 IVSCustomImageSource , ER—PMATFNABRFF IR CMSampleBuffers
WEBR. BXXENGERN , S I0S T # SDK 2% ; ER&MRANEEEFN ST 7%
SDK &K 1ThREY Amazon IVS RAERE,

RRXIAERNERRAEMIES -

customSource.onSampleBuffer(sampleBuffer)

NFEFRAT , FEERPERL S E, flI0 , RIZEFEROZMEH , MEXM AVCaptureSession
WE —NFTEARSE N , NARFUUEERAEHAERIBENLNRBR. WREFEE , NABRFUUE
FHEARRIBENEGRZBHITH —SHLE (HINEBRE ) .

IVSCustomImageSource AJLAE%EE IVSLocalStageStream A H IVSStageStrategy iRE
A& mE| Stage,
IVS J~#8 SDK : BE X IR | LBt ER&R T e

EE . AEEEOUERT IVS EREEINEE Android 3% SDK. SEA T iOS f Web SDK {5 BF17E K
K&,

BEERAEELFIRAR , RARFHAILE #& SDK REBCHFMAA , IR TRENK
BXRX, BIEABELTHIR , NARFEE R ZALEETHFRANTHR, BESINFHRIE
E=REMLEEEN.

EA B ENLFMAMARE , /7% SDK FTFEAREREER RN, MBELSHNARFATHER, LE
FEHBEARERRE A E SR,
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BENEMENIERSROT

g8

I e

EHAA  AEEEEEETIER (RER, FiE, KX ) WEEXLEFIR.
IEBHITHALIE - NEHFZIR
HEMNEZEIR : £/ appendBuffer() BiZBERERFMETX,

AL I I PR IR S A BB SRR

£ LocalStageStream AT @HEI LK StageStrategy KHEIEA,

. B5% BES5EINBERAERNT.

Android

B2 BE X FMR

B2 DeviceDiscovery iFfE , FRIB—NMNEELFHEMAR :

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)

);
WA ESRIRE—A CustomAudioSource , FEELQEZ R PCM Z5i%iE. BEENFMEREEN S
SRR N AN S E AL BB BB A A S AR
SN F RN

S| bl 1, B

BiE 1 (BFBEE), 2(MHEF), EEER,

REER RATE_16000, RATE_44 HFIRER (LA Hz WL ) o BIUEA 48kHz

100, RATE_48000 RIREBEB @R
Format INT16, FLOAT32 ZMEERR. INT16 216 16 U ER

PCM , FLOAT32 21§ 32 i) ] PCM, A%
FREEIANPEEN.

Android
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B EIMBE
ENFMBERRIBESNR , BEEA appendBuffer() 5% -

P

%

// 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
audioBuffer.clear();

EEEEEW

- BHBIELHN 62 B E RN EENER,

- RIRBNEEEM , FHENFHREMR , SRR F 5B K.
- ERRXEM , BUBSRRIAL BE M,

« ZITERRECAENEERR (0 RTFKK ) .

RWEEEL

¥ CustomAudioSource I BE|EA AudioLocalStageStream A , RFECFHMNEH
StageStrategy FIR[E

// Create the audio stream from custom source
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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) {
return Stage.SubscribeType.AUDIO_VIDEO;

};

// Create and join the stage
Stage stage = new Stage(context, stageToken, stageStrategy);

RN FMALEER
UTRRT5—MNERALIE SDK AR TR R -

public class AudioStreamingActivity extends AppCompatActivity {
private DeviceDiscovery deviceDiscovery;
private CustomAudioSource customAudioSource;
private AudiolLocalStageStream audioStream;
private Stage stage;

@Override
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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
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.singletonlList(audioStream);

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

Android

187



Amazon IVS Real-Time Streaming User Guide

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

i

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
// 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 <= @) {

Android
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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();

R1ERE
BN — B
BREEXNFHEXSCEBE VRN EENEIER

// If you create with 48kHz stereo INT16
customAudioSource = deviceDiscovery.createAudioInputSource(
2, RATE_48000, INT16

);
// Your audio data must be:
// - 2 channels (stereo)

// - 48000 Hz sample rate
// - 16-bit interleaved PCM format

EHPXER
fEAE# ByteBuffers HEERAXLEEPX |, SIRATRER DR B

// Allocate once
private ByteBuffer audioBuffer = ByteBuffer.allocateDirect(BUFFER_SIZE);

// Reuse in callback
public void onAudioData(byte[] data) {
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audioBuffer.clear();

audioBuffer.put(data);

customAudioSource.appendBuffer(audioBuffer, data.length, getTimestamp());
audioBuffer.clear();

ERERS

&R IRAE F F SRR ARV B B B AR RO e A 0. MR FMEARREHBCHNRES , FETERE
éEm:H?J‘IEﬂEﬁ , FEAR YR DA ot A /N SR T Bh 1T B RAF (R P At i o

// "audioFrameTimestamp" should be generated by your audio source
// Consult your audio source’s documentation for information on how to get this
long timestamp = audioFrameTimestamp;

HiRALE

BEHS MR E appendBuffer() HIREE :

int samplesProcessed = customAudioSource.appendBuffer(buffer, count, timestamp);

if (samplesProcessed <= 0) {
Log.w(TAG, "Audio submission failed - buffer may be full or format mismatch");
// Handle error: check format, reduce submission rate, etc.

VS J~# SDK : F=HHYIES B %I

FEERRECALRT A ENEGRARR VS Erifiz #% SDK £EX LN ARFH,

HYURREEEFERBERINATMMNNERRERA. IEARREURNSEE., REIMA
FERBERER,

EREFE=ZFHIER

SRS SDK Mt iiA R B EXBEE AR , BRI LUFE=5141IE% SDK 5 IVS | # SDK £
EJZO BEXBGBAARALTNAREFE & SDK REECHEBRAA. F=1REREMARIE SDK 7]
DEEMNNEREAR , JAERBENMNEG, RARERR  AUEES A E X EGRHERF
Hid,
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Third-Party
Captured . , Processed _
—Raw Image_.' FllterSFI’DrE\flder Image —> Video Ingest

Device Camera IVS Broadcast SDK
(Custom Image Source)

BFZAF=HREERFEENNN , THRNA TRERRAAHL MR N T UL 2 2 5 E XL E G AR
MEXNRES E. ZRERAEMA IVS | #& SDK liRA M :

- Web — IRREMHELTEBFEMIERIER TR, RF , AILER captureStream 7 3£IR B E
T NAM MediaStream, /5 , AT LT MediaStream ¥4 LocalStageStream KISE I % 1 2I5%

L
Ho

* Android — JEE IR E R SDK AILURWUERE] IVS I~ #% SDK M &L £ Surface , LA LU
HAE. MREACE , NTBIESABEAESR , FHERIEELHGRREHNER

Surface,

- I0S —HF=FERERMEN SDK HIRENA TIREMRWMEHNIESN CMSampleBuffer, Bx
WA EL BB YL 52 [FIREX CMSampleBuffer A RARMENEER , BSRE= A RERESE
SDK #9344,

¥ BytePlus 5 IVS |~ SDK &£ &M

AR 4B IR BytePlus Effects SDK 5 IVS T #& SDK £4 M.

Android

Z#E M1 E BytePlus Effects SDK

AxRWA%EE, AL FIRE BytePlus Effects SDK HitM{E L , 1§25 BytePlus Android 1575
.

RIE B EXEGIR

YR1L SDK & , FETAEHRA TREMRAENMIRER B EXBGEAR. Nk, BolE
DeviceDiscovery MRWEFIHLRBELEBER. BEE , YEEHABEXXEGH AR B3
TEEXEHR , I SDK TEAREEMAN. HR , NARFAREBELEMENN EmER,

Java

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

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

i RN L B A B B E B &% AR

7 T £k B BytePlus Effect SDK N A TIRERNRMEMEEZ L E IVS T # SDK , HFH

) BytePlus Effects SDK M i B, 4EEEGA , SDK 218 onDrawFrame() 5

3%, onDrawFrame() AE R Android B GLSurfaceView.Renderer RE S —FfhAH 5%, &
BytePlus f2t#) Android RAIRARFS , ESMNMENM EEHAAL S ZE ; ewHEEE, F8t, &7
LAEFZ8RAN T onDrawFrame() A& , FHABHHAVEHFNFEBET BELBAGRAR, W
LT RBRAEFBPFTR , £ BytePlus SDK 2 transferTextureToBitmap AL 1Tk,
It 75 3% H 3K B BytePlus Effects SDK #9 com.bytedance.labcv.core.util.imageUtil EE3Rf# | a1LAFRHB
ROIBFTR. R, BALUFE KB E A Surface BB LUEZE CustomImageSource HIEE
Android Surface, ZXELAA onDrawFrame() 2R —RINVE , AEESFEREMIM K.

Java

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

protected ImageUtil imageUtility;

@Override
public void onDrawFrame(GL10 gl10) {

// Convert BytePlus output to a Bitmap
Bitmap outputBt = imageUtility.transferTextureToBitmap(output.getTexture(),ByteEffect

Constants.TextureFormat.Texture2D,output.getWidth(), output.getHeight());
canvas = surface.lockCanvas(null);

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

¥ DeepAR 5 IVS |"#& SDK &6

R B AR DeepAR SDK 5 IVS I #% SDK && %M.
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Android

B X W{~F DeepAR SDK 5 Android IVS J"# SDK £ IFAE L |, 55 Deepar #J Android £
EMo

iIOS

BRI DeepAR SDK 5 iOS IVS |~ #& SDK M FHAEER , 1525 Deepar BY i0S E£RIE.

% Snap 5 IVS | # SDK £ & H
RSB IARF Snap B9 Camera Kit SDK 5 IVS T #% SDK &4 M.
Web

AT RIEELREEA Web | #% SDK &40 F 1T FE WA,

E &R Snap B9 Camera Kit SDK 5 IVS ERTHR Web /™18 SDK , BEE .
1. &% Camera Kit SDK 1 Webpack. ( {18 ~HIEH Webpack EREGIEF , BEATLUEAE
CEENEARHFEF. )

Bl2 index.html,

AMEETE,

BlEindex.csso

ERMRESEE,

T REENENMERX.

812 Camera Kit &%,

RENGE X HE TR KL TR,

& Camera Kit 2 #FH i HER T E

1002 TERGX"TRIIRNEE,
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XESERANZENTBOT,

%% Camera Kit SDK F1 Webpack

FERRGIF | BAER T Webpack ERRGIESR ; (ER |, &0 LA B EHEHRER.

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

#8172 index.html

BTR, B2 HTML B4R , 3355 Web 18 SDK EABIAFRZE S A, ETEMNRBS , HSHE
<SDK version> Bt NBRIEEEHAMS % SDK M4,

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>
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<body>
<!-- Introduction -->
<header>
<hl>Amazon IVS Real-Time Streaming Web Sample (HTML and JavaScript)</hl>

<p>This sample is used to demonstrate basic HTML / JS usage. <b><a href="https://
docs.aws.amazon.com/ivs/latest/LowLatencyUserGuide/multiple-hosts.html">Use the AWS
CLI</a></b> to create a <b>Stage</b> and a corresponding <b>ParticipantToken</b>.
Multiple participants can load this page and put in their own tokens. You can <b><a
href="https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#glossary"
target="_blank">read more about stages in our public docs.</a></b></p>

</header>

<hr />

<!-- Setup Controls -->

<!-- Display Local Participants -->
<!-- Lens Selector -->

<l-- Display Remote Participants -->

<!-- Load All Desired Scripts -->

NIRRT E
BI2 HTML , ATaEMEY. XRXAMEL , FEESESETHE

HTML

<!-- 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>
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</div>
<div class="column">
<label for="token">Participant Token</label>
<input type="text" id="token" name="token" />
</div>
<div class="column" style="display: flex; margin-top: 1.5rem">
<button class="button" style="margin: auto; width: 100%" id="join-button">Join
Stage</button>
</div>
<div class="column" style="display: flex; margin-top: 1.5rem">
<button class="button" style="margin: auto; width: 100%" id="leave-button">Leave
Stage</button>
</div>
</div>

EETAAMEM HTML LERRBE A MIZES 5E AR

HTML

<!-- Local Participant -->
<div class="row local-container">
<canvas id="canvas'"></canvas>

<div class="column" id="local-media"></div>
<div class="static-controls hidden" id="local-controls">
<button class="button" id="mic-control">Mute Mic</button>
<button class="button" id="camera-control">Mute Camera</button>
</div>
</div>

<hr style="margin-top: S5rem"/>

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

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

e EMBE |, SFEA T REMVIHEE S EFMBLIH JavaScript X, ( ERXTHWEEH S , B
BIEIX L JavaScript X[ EMBBR 2N | XA AT LF Camera Kit (ERERE A,
H4REY JavaScript XHFBERE Camera Kit, MASLXURFMHEIERFMNAELEMEELNE
/., ) i body M html TEMNERIFE , LT index.html WEIE,
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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>

£1%2 index.css

B CSS BEXHRBEENEER, BIMNT2FANFXERE , MEAUNEIREATEREEX
FE Snap #J Camera Kit SDK K28 £,

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;

}
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video {
margin-bottom: lrem;
background: black;
max-width: 100%;
max-height: 150px;

.log {
flex: none;
height: 300px;

.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;
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.participant-container {
display: flex;
align-items: center;
justify-content: center;
flex-direction: column;
margin: lrem;

video {
border: @.5rem solid #555;
border-radius: @.5rem;

}

.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;
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ERNMRESEE

ETX, 812 helpers.js , HHEBERATERNERESSENHB S L

JavaScript

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

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

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

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

return videoEl;

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

const participantContainerId = islLocal ? 'local' : id;

const participantDiv = document.getElementById(

participantContainerId + '-container'
);
if (!participantDiv) {
return;
}
groupContainer.removeChild(participantDiv);

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

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

return participantContainer;

EREEENHENMZRER
ETXK, 8l media-devices.js , HFEZEATEREZIZEZNENNEZR XN FZ

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() {
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// Prevents issues on Safari/FF so devices are not blank
await navigator.mediaDevices.getUserMedia({ video: true, audio: true });

const devices = await navigator.mediaDevices.enumerateDevices();
// Get all video devices
const videoDevices = devices.filter((d) => d.kind === 'videoinput');
if (!videoDevices.length) {
console.error('No video devices found.');

// Get all audio devices
const audioDevices = devices.filter((d) => d.kind === 'audioinput');
if (laudioDevices.length) {

console.error('No audio devices found.');

return { videoDevices, audioDevices };

async function getCamera(deviceId) {
// Use Max Width and Height
return navigator.mediaDevices.getUserMedia({

video: {
deviceId: devicelId ? { exact: deviceld } : null,
},
audio: false,
1)

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

audio: {
deviceId: devicelId ? { exact: deviceld } : null,
},
1)

B2 Camera Kit 2%

B2 stages.js , EFESFELINATHANGSURA R ZURR B REENEE, RINBIUFN
TREREFFKNUE stages. jso RfF , EANZEERERND , UTHEUATETHHEIREMN L.
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JavaScript
/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-

Identifier: Apache-2.0 */

const {
Stage,
LocalStageStream,
SubscribeType,
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');
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const init = async () => {

i

await initializeDeviceSelect();

const cameraKit = await bootstrapCameraKit({
apiToken: 'INSERT_YOUR_API_TOKEN_HERE',

1)

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

const { lenses } = await cameraKit.lensRepository.loadlLensGroups([
'"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)

async function setCameraKitSource(session, mediaStream) {

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

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);

i

const handlelLensChange = (event) => {
const selectedIndex = parselnt(event.target.value);
if (session && availablelLenses[selectedIndex]) {
session.applylLens(availablelLenses[selectedIndex]);

}
I
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(snapStream.getVideoTracks()[0Q]);
micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);
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const strategy = {
stageStreamsToPublish() {
return [cameraStageStream, micStageStream];
I
shouldPublishParticipant() {
return true;
},
shouldSubscribeToParticipant() {
return SubscribeType.AUDIO_VIDEO;
I
};

stage = new Stage(token, strategy);

// Other available events:
// https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#events
stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {

connected = state === ConnectionState.CONNECTED;

if (connected) {
joining = false;
controls.classList.remove('hidden');
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.filter(
(stream) => stream.streamType === StreamType.VIDEO
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);

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.classlList.add('hidden');

13

init();

EERXHENE -9 , RS AT 1% SDK Fl Camera Kit Web SDK , F#1#a{LFHF&E4 SDK HZE
B, BIT@EEZ 3N Camera Kit Web SDK 5 createSession R81E Camera Kit 21, &
E BN TERREEEISE X2tk Camera Kit EREZE A,
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JavaScript
/*! Copyright Amazon.com, Inc. or its affiliates. All Rights Reserved. SPDX-License-

Identifier: Apache-2.0 */

const {
Stage,
LocalStageStream,
SubscribeType,
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');
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const init = async () => {
await initializeDeviceSelect();

const cameraKit = await bootstrapCameraKit({
apiToken: 'INSERT_YOUR_API_TOKEN_HERE',
18

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

KAV KRR R K IE R

EREEL , FRELE ID SNFEHRINECSH SR, I Camera Kit F R AR TR HFHREI S
N, FERABMNBEECIZEN populateLensSelector() ERBER“BL"ER TR,

JavaScript

session = await cameraKit.createSession({ liveRenderTarget });
const { lenses } = await cameraKit.lensRepository.loadLensGroups([
'INSERT_YOUR_LENS_GROUP_ID_HERE',
1D;

availablelenses = lenses;
populatelLensSelector(lenses);

F Camera Kit &1 #Y 3 HE R Z & 4

£/ captureStream A 3%EIREE A A ARK MediaStream. B FEE E R ALK NSRRI 5R
o BEAN , FATHENMEZRXABIWRARNME4OTEE , URATMANEFESWEHFOT
2. EMAZANEHMUTESH , FAEA Camera Kit 2ELAKRRBBE M MediaStream , XHE
MAKMEES,

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';
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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

BIRRATERGX THIIRNEE

SR TEYE , ARV ELARERELERERS. BLAERHFEMH LN - UI TE | AR

MELINRAPEREN A THEIVENSE L, 5, iE8I2Z handleLensChange EIAEREE , MENE

X THIRPEREERLNNAZEX.
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
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73 Camera Kit f2t i T BV R AKIRH & LocalStageStream

ERANATELNUTR , BHRIE —MAA setCameraKitSource W% , A TF&AZHE
MEIf E3IRM MediaStream, B HH) MediaStream BB EHRITEMERE , RAEA]

TR ERAARMHENIR, RMNTLUESEA getCamera BB A EHNESE L localCamera
RESAMMBYIR. RF , RMNTLUFREMEIER (B3 localCamera ) MSEXNREZIELS
setCameraKitSource, setCameraKitSource BREEI A createMediaStreamSource ¥
BTN A HR RS CameraKit WEAR. RS , iR CameraKit MYEMAR A4 B AT E ALY
BB, AR, BAMRENATEREER , HBEJEA session.play() FHEREHEE A,

ME , BEANATMERBIRNG MediaStream & , BT ASLFHEAEES, Ak, BIME
AR B MediaStream MI#ISRHE IR LocalStageStream, ARG , AILUN LocalStageStream
MEPIZIEEE R MR StageStrategy.,

JavaScript

async function setCameraKitSource(session, mediaStream) {
const source = createMediaStreamSource(mediaStream);
await session.setSource(source);
source.setTransform(Transform2D.MirrorX);
session.play();

}
const joinStage = async (session, snapStream) => {
if (connected || joining) {
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
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// cameraStageStream = new LocalStageStream(localCamera.getVideoTracks()[0]);
cameraStageStream = new LocalStageStream(snapStream.getVideoTracks()[0Q]);
micStageStream = new LocalStageStream(localMic.getAudioTracks()[0]);

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

1,
shouldPublishParticipant() {
return true;

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

THHNERRBATUEMNERZRNNES

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.classlList.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);
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};

}
);

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)

try {
await stage.join();
} catch (err) {
joining = false;

connected = false;

console.error(err.message);

}

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

joining = false;
connected = false;

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

i

init();
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B2 package.json

B2 package.json FHRMELT JSON BB, ZXHEX T HEMNKBI , A2 A TRSRERE

ZN T

JSON Ei &

}

"dependencies": {

"@snap/camera-kit": "70.10.0"

iy

"name": "ivs-stages-with-snap-camerakit",
"version": "1.0.0",

"main": "index.js",

"scripts": {
"build": "webpack"

iy
"keywords": [],

Ilauthor": Illl’
"license": "ISC",
"description": "",

"devDependencies": {
"webpack": "A5.95.0",

"webpack-cli": "A5.1.4"

}

£ Webpack B & X4

B2 webpack.config.js FHRMUTRE, X4 7 HRAZNE 51N LPARIENRB , SUERIEE

FI A import AR EH Camera Kit,

JavaScript

const path = require('path');

module.exports = {

};

entry: ['./stage.js'],
output: {

filename: 'bundle.js',
path: path.resolve(__dirname,

}I

'dist'),
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B&J& , IB1T npm run build BA#ZH Webpack Bt & 3 # + Y E RSB IE M JavaScripte HF M
REW , BRER TN ARM T E RS HTML #1 JavaScripte ELRLRGIF |, HAIER T Python B9
http.server iR,

RE HTTPS RS2 A 31T

BRI , RINFBEIRE HTTPS BRSES. A HTTPS RS EF#H TR & H MR Web N AEF
5 Snap Camera Kit SDK BWEKNF BB T#E % CORS ( BIRERLE ) MFE,

THAAKRHASHBGETENALEAMERBHNE R, BTUTHTUERBZL S SSL/TLS it BMILE
4R -

openssl req -x509 -newkey rsa:4096 -keyout key.pem -out cert.pem -days 365 -nodes

FOIBANXH : key.pem (FAEEH ) M cert.pem ( BERIUEH ). HE—IMERN
https_server.py 8 Python X4 , H R TR :

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()

HF L , SMBILE https_server.py XHME R , RAEETUTRS

python3 https_server.py
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X E 3N https://localhost:4443 LB HTTPS BR$8E8 , IRMER B H a6l B R XH. ¥R cert.pem
key.pem X#5 https_server.py X FRE—B FH,

HANEEHSME httpS'//Iocthost'4443o ATFXE—MNEZH SSL/TLS ifH , &/ Web 5 %5 25
é1n1§ B Fﬁl’)\/u\‘{ﬁéu& |= IZ o EEH:J\_’WFE ?/ﬂ]ﬁ. E EIJ jé}—.l-l’j\é% gf%o %}E /u\}_\_lzéﬁﬁg
tERZ HU?EI'EE’J Snap Lens B9 AR &R 2 N A B VLI SR

BEE |, XfEA Python W& http.server M ssl ERMWIZEFZA T AT LFMNXEH |, B
TEiX&ﬁEFﬁ?EF% %o Web M MEMEAIHAETHZEPEANBELESRE SSUTLS iEH ,

"ﬂif’iﬁﬁ?ﬁ:ﬁil'ﬂﬂﬁ’*%ﬁﬁ'}%ﬁﬂﬁé Bd, A, REBMNELREFRFERT Python WHE
http.server M ssl IR | BEMUTLLUERERAEM HTTPS BRFEBEHBRAR

Android

ZE¥ Snap By Camera Kit SDK & IVS Android |~ #% SDK &8 , &4 0i% % Camera Kit SDK , #]1#1L
Camera Kit 1% , BASR LI F Camera Kit &1E# i HBRIEF QE}L.@’#“AE\O

E R4 Camera Kit SDK , HFUTRERMEIEHEIRMP build.gradle XHH, F
$cameraKitVersion B A ZFHH Camera Kit SDK R4,

Java

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

IR HIREL cameraKitSession, Camera Kit &3 Android B CameraX API 124 7 {E$E
Waxs , HELTERESERNZHEN TR CameraX 5 Camera Kit —ﬁ_ﬁﬁﬁo BRI LU
CameraXImageProcessorSource X R A ImageProcessor BIKIR , X R R ] LAFF 28 A AL TR
TREMT .

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();

IREUF A&k

WO LATE Camera Kit F R AR TP EREESELREINF

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);
D)
});

EHTIE  BRLERNMAATBEXBBRNIER Surface. £/ DeviceDiscovery X R
HBIE CustomImageSource LARME SurfaceSource, AE , BT Camerakit £FMNHHE
#%| SurfaceSource RMMWIKE Surface,

Java

val publishStreams = ArraylList<LocalStageStream>()

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

cameraKitSession.processor.connectOutput(outputFrom(customSource.inputSurface))
val customStream = ImagelLocalStageStream(customSource)

Snap 217


https://camera-kit.snapchat.com/

Amazon IVS Real-Time Streaming User Guide

// 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

T RERINES IVS I35 SDK LA 5

HRERE—MHENEE  CHEERFEREERHE R, WTEMAR , EREIIR :

Az
g4

1. MR LR IREVE VLB Ko

2. £/ Google HlBRZIEHFHS, NI ENETRD
. BMERM B EESAENERRBGHEES.

4. FEHALELBENLEGRIET &,

AL
Captured Google ' . .
_Rawplmage ML ait l + J—Bltmap—b— —Video Ingest—p-
[P
Device Camera Segmentation Custom IVS Broadcast SDK
Mask Background (Custom Image Source)

Hin

o

Web

ATRIREELBAEEA Web J & SDK &40 F1T B30

EFAEENRGEREEBNESR , BFEA®AE MediaPipe Image Segmenter WEIHDZER, X2
—MNBREIER | AT RAIWMMPHBESERENTISRER. AF , BUUERZERNLERX
BHREENTER , FERNUMETHIISGREFIRTIHITENEENLEEH,

TFERERS VS TERR Web [ 18 SDK £ , LEE :

1. % MediaPipe 1 Webpack., ( ZAHIRHBIER Webpack {ERREERF , BETTLUSEHABE 2 IEE
WA TRBEF. )

2. B index.html,

3. RS TTE,

4. RINMAIRE,
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5. BlZapp.jso

6. MFAEENLERE K.

7. 812 ImageSegmenter BYEH,

8. FHFHSRE LB E A L,

9. tIBEREBMREE,

1082 Webpack &t & 324,

11 G848 1Y JavaScript X4,

Z % MediaPipe # Webpack

BT, B&X% @mediapipe/tasks-vision # webpack npm &, THER/IRHIER Webpack fEH
JavaScript 42T ; MREE , BUUERATRNEHSER.

JavaScript

npm i @mediapipe/tasks-vision webpack webpack-cli

BEMEHIEM package. json BAEE webpack fER B

JavaScript

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

#8122 index.html

TSk, B2 HTML B4R , & Web 3% SDK tER AR ZES A, ETEHNRBS | HE4T
<SDK version> B NBRIEEFEHAMNS & SDK M4,

JavaScript

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

<head>
<meta charset="UTF-8" />
<meta http-equiv="X-UA-Compatible" content="IE=edge" />
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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/<SDK version>/amazon-ivs-web-
broadcast.js"></script>
</head>

<body>

</body>
</html>

AR K T3

BTk, EEXHRZERNAIM—MBAARNFENES TR, AATERFTSLNEMNENR , FFHAE
MediaPipe Image Segmenter Wi A, E—MERTRGATERNE BNERNMK., E-NEMA
AERFATERFRAESENEENEG. ATTEEENEEGNE-NMERNAEUARESFGER
MHEHEHIZRLBEAKR , B2 WE PR,

JavaScript

<div class="row local-container">
<video id="webcam" autoplay style="display: none'"></video>
</div>
<div class="row local-container">
<canvas id="canvas" width="640px" height="480px"></canvas>

<div class="column" id="local-media"></div>
<div class="static-controls hidden" id="local-controls">
<button class="button" id="mic-control">Mute Mic</button>
<button class="button" id="camera-control">Mute Camera</button>
</div>
</div>
<div class="row local-container">
<canvas id="background" width="640px" height="480px" style="display: none"></
canvas>

</div>
AN ZSFR S
AN A PR L US40 JavaScript X , ZXH B8R THITESERARE AL M IE
A
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<script src="./dist/bundle.js"></script>

#% app.js

ETR, 8l — JavaScript XHFLIREE HTML RES I BN BERMNAMTENTETR. A
ImageSegmenter M FilesetResolver #&3R, ImageSegmenter EWHRFHFHITD EIES.

JavaScript

const canvasElement = document.getElementById('"canvas");
const background = document.getElementById("background");
const canvasCtx = canvasElement.getContext("2d");

const backgroundCtx = background.getContext("2d");

const video = document.getElementById("webcam");

import { ImageSegmenter, FilesetResolver } from "@mediapipe/tasks-vision";

BTk, BIZ—1NAA init() R , A TMAAFPBHEREYHKE MediaStream , HEBXRE
EEERINEN AR AR, NIRARINEEOTESEUAMANERES,

BEE , EMAZEESKN , BIMNEEA—NE R segmentationStream WEE, XRNEHTER
HIRWUR , B2B8NERREENEENEG LN RRG, BE , LEEUREATAE
LocalStageStream W3Rfl , ZRBIATUKRAEES,

JavaScript

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

cameraButton.addEventListener("click", () => {

const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);
cameraButton.innerText = isMuted ? "Show Camera" : "Hide Camera";
});
micButton.addEventListener("click", () => {
const isMuted = !micStageStream.isMuted;
micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? "Unmute Mic" : "Mute Mic";
});

localCamera = await getCamera(videoDeviceslList.value);
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const segmentationStream = canvasElement.captureStream();

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

1)

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

mEAELEREA

£ init MEBWIRSE , WMEBFHEAR N initBackgroundCanvas HEREIARE | iZEREAZ M 3L
HNEEEXEGHGEERIER L. BIMTEET AN TRPES R FMAFENREEN
MediaStream ZEEMIMIN R, HfE , HWIMX K F4Z1EF Image Segmenter, b , BERE—
ANE A renderVideoToCanvas WEREBENEREE , UEEMMIMKTENBAR. BINFEHRE
Y25 BR AR E SLBL B K

JavaScript

initBackgroundCanvas();

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

AR initBackgroundCanvas B , EMTXHEMBEG. EHREF , BIER —KB
EHEGENBENE R, B2EENREGNEMRFGNETEEPRE , EAEFIEC53SHEIEREN
A TENTREEEH

JavaScript

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

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, @, 0);
};
%

=

T
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B2 ImageSegmenter L4

BTk , 8l ImageSegmenter MSKHI , ZEFIRNEGHITHEHARBLERENES, EOIE
ImageSegmenter KISEHIRS , BFEERERDEERE,

JavaScript

const createImageSegmenter = async () => {
const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/
@mediapipe/tasks-vision@@.1@.2/wasm");

imageSegmenter = await ImageSegmenter.createFromOptions(audio, {
baseOptions: {
modelAssetPath: "https://storage.googleapis.com/mediapipe-models/image_segmenter/
selfie_segmenter/floatl6/latest/selfie_segmenter.tflite",
delegate: "GPU",

I
runningMode: "VIDEOQO",
outputCategoryMask: true,

1)
};

R E RS E L

ETXR, Al2FUMRERIEMER TENER. BNESHFRFFREREEMA L, XFERA
BATLABEA Canvas 2D APl NEIf P IZENEI RG& R, ERTILRER , RITESTUIAMIE %
ARATH ImageSegmenter 3EH |, # A segmentforVideo FEEMAM A LIS EE SR, Y
segmentforVideo FEREN , ELEARINNBEE L EBEEE replaceBackground k#HITHRE
1,

JavaScript

const renderVideoToCanvas = async () => {

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

}

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

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

imageSegmenter.segmentForVideo(video, startTimeMs, replaceBackground);

i

IRERBHRER

f12 replaceBackground B , EAHEENESRESHENMMEFHNIIREH  UBRE S,
ZEBEENLICIENFNEA TETREZBENETEHGNUMENREGEZRE. A5, ©42E
i ImageSegmenter RMHMWIES , ZESERI ST EWLEGR, YCEHESEN , 2EERHINT
SAFENGENGREFEMEMENEREREET. THE , ESXNRENGRKBFEHTER , FHHq
SEHBESRL  REFHLHEER L,

JavaScript

function replaceBackground(result) {

let imageData = canvasCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;

let backgroundData = backgroundCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;

const mask = result.categoryMask.getAsFloat32Array();

let j = 0;

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

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

// Convert the pixel data to a format suitable to be drawn to a canvas
const uint8Array = new Uint8ClampedArray(backgroundData.buffer);
const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, @, 0);
window.requestAnimationFrame(renderVideoToCanvas);
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}

hEsE  TEARES LEMEEZENTE app. js XM

JavaScript

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

Identifier: Apache-2.0 */

// All helpers are expose on 'media-devices.js' and 'dom.js'
const { setupParticipant } = window;

const { Stage, LocalStageStream, SubscribeType, StageEvents,
StreamType } = IVSBroadcastClient;

const canvasElement = document.getElementById("canvas");
const background = document.getElementById("background");
const canvasCtx = canvasElement.getContext("2d");

const backgroundCtx = background.getContext("2d");

const video = document.getElementById("webcam");

ConnectionState,

import { ImageSegmenter, FilesetResolver } from "@mediapipe/tasks-vision";

let cameraButton = document.getElementById("camera-control");
let micButton = document.getElementById("mic-control");

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

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

let controls = document.getElementById("local-controls");

let audioDeviceslList = document.getElementById("audio-devices");
let videoDeviceslList = document.getElementById("video-devices");

// Stage management

let stage;

let joining = false;

let connected = false;
let localCamera;

let localMic;

let cameraStageStream;
let micStageStream;

let imageSegmenter;

let lastWebcamTime = -1;

const init = async () => {
await initializeDeviceSelect();
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cameraButton.addEventListener("click", () => {

const isMuted = !cameraStageStream.isMuted;
cameraStageStream.setMuted(isMuted);
cameraButton.innerText = isMuted ? "Show Camera" : "Hide Camera";
1)
micButton.addEventListener("click", () => {
const isMuted = !micStageStream.isMuted;
micStageStream.setMuted(isMuted);
micButton.innerText = isMuted ? "Unmute Mic" : "Mute Mic";
1)

localCamera = await getCamera(videoDeviceslList.value);
const segmentationStream = canvasElement.captureStream();

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

1)

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

initBackgroundCanvas();

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

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

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

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

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

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

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

stage = new Stage(token, strategy);

// Other available events:
// https://aws.github.io/amazon-ivs-web-broadcast/docs/sdk-guides/stages#events
stage.on(StageEvents.STAGE_CONNECTION_STATE_CHANGED, (state) => {

connected = state === ConnectionState.CONNECTED;

if (connected) {
joining = false;
controls.classList.remove("hidden");
} else {
controls.classList.add("hidden");
}
1)

stage.on(StageEvents.STAGE_PARTICIPANT_JOINED, (participant) => {
console.log("Participant Joined:", participant);

1)

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

console.log("Participant Media Added: ", participant, streams);
let streamsToDisplay = streams;

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

de =
B =

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

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

1)

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

1)

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

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

joining = false;
connected = false;

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

i

function replaceBackground(result) {

let imageData = canvasCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;

let backgroundData = backgroundCtx.getImageData(@, @, video.videoWidth,
video.videoHeight).data;

const mask = result.categoryMask.getAsFloat32Array();

let j = 0;

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

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

}

const uint8Array = new Uint8ClampedArray(backgroundData.buffer);

const dataNew = new ImageData(uint8Array, video.videoWidth, video.videoHeight);
canvasCtx.putImageData(dataNew, @, 0);
window.requestAnimationFrame(renderVideoToCanvas);

const createImageSegmenter = async () => {
const audio = await FilesetResolver.forVisionTasks("https://cdn.jsdelivr.net/npm/
@mediapipe/tasks-vision@@.10.2/wasm");

imageSegmenter = await ImageSegmenter.createFromOptions(audio, {
baseOptions: {
modelAssetPath: "https://storage.googleapis.com/mediapipe-models/image_segmenter/
selfie_segmenter/floatl6/latest/selfie_segmenter.tflite",
delegate: "GPU",
},
runningMode: "VIDEOQO",
outputCategoryMask: true,
18
};

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

if (imageSegmenter === undefined) {
retuzrn;

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

};

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

img.onload = () => {
backgroundCtx.clearRect(®, @, canvas.width, canvas.height);
backgroundCtx.drawImage(img, 0, 0);
};
i

createImageSegmenter();
init();

£ Webpack B & 44
b E B RINBIERES app. js B Webpack BEEXXH A , IS ABARSEER

JavaScript

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

WP IEHY JavaScript X4

npm run build

MEE index.html WE ZFFEEHRIE HTTP RS2/ HITH localhost:8000 AEFLER :

python3 -m http.server -d ./
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Android

EEREEBERNER , UL Google HlERF I EMHMBEIRDE APl. B2 E API EZ AN EGKIE
NEA , AR -NMNEE , ZESENRENEIMEZRUECESIY , ERRARENSRERERYP,
BEEEEIH , EUUNEREGHRBEBGRRENNEEAC, KRE-EFZIRETESH
MAMEBERESBNL, ERRE—IHEGEHEHE , EFE2iREREURKBERBENEE,

EMESERE VS SRR Android [73% SDK &1 , 85

1. 2% CameraX FEF Google HlEsE I EH,
MK LEFEREE,

A E L EEIR,

EEMELM

FAEMLM{%I% E] Google HLEFEI EH,
FHENMETREMEENBEELE R L,

HEARIEE A EXEGR.

N o o b~ 0w DD

&% CameraX FEM Google #laz% &4

ENERENRFREE S , B Android B9 CameraX FE, EZ% CameraX EH Google #2853
JEH  BFUATAIRNIEEHEREN build.gradle XHH, 2 3% ${camerax_version}
M ${google_ml_kit_version} B A HZFMAM CameraX # Google HlE5F I EHE,

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}"

SANTE :

Java

import androidx.camera.core.CameraSelector

import androidx.camera.core.ImageAnalysis

import androidx.camera.core.ImageProxy

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

B ERTE
#A1t ImageAnalysis FYEHIF] ExecutorService BYSEHI :

Java

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

£ STREAM_MODE #1281t Segmenter =4 :

Java

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

private val segmenter = Segmentation.getClient(options)

I B E XE IR

EIEBIM onCreate J53&H , A2 DeviceDiscovery MRIEFIHVEBENLRBR. BEXLBH
BRERMEMN Surface FRFIZLAESG , iSBNEAENERRAG L, AF , ZNEABEXEGRC
¥ ImagelLocalStageStream K3Rfl, AfE , ATLLY ImageLocalStageStream ( LB E R
filterStream ) WEBIAMEIFE L. EXREZAWIRE , BSH IVS Android |~ #% SDK 5/, &
fa, CECE— A TEEMENNLE,

Java

var deviceDiscovery = DeviceDiscovery(applicationContext)

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

))

var surface: Surface = customSource.inputSurface

var filterStream = ImagelLocalStageStream(customSource)

cameraExecutor = Executors.newSingleThreadExecutor()
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BETXR, SlE—/NEBRBICEN. tIhsesEA CameraX EMNERBHRFEREG, L , 2
A cameraProviderFuture By ProcessCameraProvider B4, X RF RIREUBEGEHIRMH
ERENREKRER. AT, BOEPHWBRGENEMS. EROIFEAEERGIENETSR , EEATURE
EREFERANTIEE,

5 , @ cameraProviderFuture RM—MiWres. HAEVI AR , REEREBEVREENTE
P HIERE , RESBEHMTEE,

Java

private fun startCamera(surface: Surface) {
val cameraProviderFuture = ProcessCameraProvider.getInstance(this)
val imageResource = R.drawable.beach

val bgBitmap: Bitmap = BitmapFactory.decodeResource(resources, imageResource)
var resultBitmap: Bitmap;

cameraProviderFuture.addListener({
val cameraProvider: ProcessCameraProvider = cameraProviderFuture.get()

if (medialImage != null) {
val inputImage =
InputImage.fromMediaImage(medialmage,
imageProxy.imageInfo.rotationDegrees)

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

canvas = surface.lockCanvas(null);
canvas.drawBitmap(resultBitmap, 0f, 0f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}

.addOnCompletelListener {
imageProxy.close()
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};
val cameraSelector = CameraSelector.DEFAULT_FRONT_CAMERA

try {
// Unbind use cases before rebinding
cameraProvider.unbindAll()

// Bind use cases to camera
cameraProvider.bindToLifecycle(this, cameraSelector, analysisUseCase)

} catch(exc: Exception) {
Log.e(TAG, "Use case binding failed", exc)

}, ContextCompat.getMainExecutor(this))

EUTESH |, 82 ImageAnalysis.Builder BLiFRIR B ERMHYURN SN, N6 EDREE
B9 STRATEGY_KEEP_ONLY_LATEST, X# 0] BURIE— R R ek — MNEVIN# T2, 5B
it Al  XBEEHRTUERESE  UEEENESEENESREGEH,

Java

val imageAnalyzer = ImageAnalysis.Builder()

analysisUseCase = imageAnalyzer
.setTargetResolution(Size(360, 640))
.setBackpressureStrategy(ImageAnalysis.STRATEGY_KEEP_ONLY_LATEST)
.build()

analysisUseCase?.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val mediaImage = imageProxy.image
val tempBitmap = imageProxy.toBitmap();
val inputBitmap = tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

VLML EE Google HlBRFIEH

ETX, 81— InputImage HFELEEL Segmenter KB 1T4E, InputImage ATLAM
ImageAnalysis WYSEHIRRMEH ImageProxy 8lE, @ Segmenter 2 InputImage /5 , EfHRE
—NEE  HEGEIBLRTEBRLHIEZNERET TN AREM. LHESERUEENSERMY , &%
FAXLEEMERUE-— NI ELINNBNEELNESRBGTINERBRNHTHRE.
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Java

if (medialmage != null) {
val inputImage =
InputImage.fromMediaImag

segmenter.process(inputImage)
.addOnSuccessListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, @, maskWidth, maskHeight)

HHEYMETRBNIENEELE R

BHISEGEIBNES, FANENENMUAREENESEEGTHNECER , EUUBAENIR
ENIEENEEMEN—. RAEEAUTSHIAA overlayForeground B :

Java

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

HEBEHEEAREERFEE , MAERNEREGERMNENMARBMENNREH R, MRERF
EEXPHESTFNERRITRNVTERT , WRNESEGFREENNEEHE ; FN , ©FHMEN
PR EEREREETNR. BRTRNEENEN G , FEAFTNEEERZHRAE—IF
MEFRE, IMHUEESEBNEEELER ENIIR,.

Java

private fun overlayForeground(
byteBuffer: ByteBuffer,
maskWidth: Int,
maskHeight: Int,
cameraBitmap: Bitmap,
backgroundPixels: IntArray
): Bitmap {
@ColorInt val colors = IntArray(maskWidth * maskHeight)
val cameraPixels = IntArray(maskWidth * maskHeight)
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cameraBitmap.getPixels(cameraPixels, @, maskWidth, @, @, maskWidth, maskHeight)

for (i in @ until maskWidth * maskHeight) {
val backgroundLikelihood: Float = 1 - byteBuffer.getFloat()

// Apply the virtual background to the color if it's not part of the
foreground

if (backgroundLikelihood > 0.9) {
// Get the corresponding pixel color from the background image
// Set the color in the mask based on the background image pixel color
colors[i] = backgroundPixels.get(i)

} else {
// Get the corresponding pixel color from the camera frame
// Set the color in the mask based on the camera image pixel color
colors[i] = cameraPixels.get(i)

return Bitmap.createBitmap(
colors, maskWidth, maskHeight, Bitmap.Config.ARGB_8888

TR GIRER A E XEG&IR
RE , BRI EBEAR BE X EGREMRN Surface. XFHEE BEENES,

Java

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

THEHRKREEYM, FEEZELS Segmenter HEBNMEIE S LR TR IEE

Java

@androidx.annotation.OptIn(androidx.camera.core.ExperimentalGetImage: :class)
private fun startCamera(surface: Surface) {
val cameraProviderFuture = ProcessCameraProvider.getInstance(this)
val imageResource = R.drawable.clouds
val bgBitmap: Bitmap = BitmapFactory.decodeResource(resources, imageResource)
var resultBitmap: Bitmap;
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cameraProviderFuture.addListener({
// Used to bind the lifecycle of cameras to the lifecycle owner
val cameraProvider: ProcessCameraProvider = cameraProviderFuture.get()

val imageAnalyzer = ImageAnalysis.Builder()

analysisUseCase = imageAnalyzer
.setTargetResolution(Size(720, 1280))
.setBackpressureStrategy(ImageAnalysis.STRATEGY_KEEP_ONLY_LATEST)
.build()

analysisUseCase!!.setAnalyzer(cameraExecutor) { imageProxy: ImageProxy ->
val mediaImage = imageProxy.image
val tempBitmap = imageProxy.toBitmap();
val inputBitmap =
tempBitmap.rotate(imageProxy.imageInfo.rotationDegrees.toFloat())

if (medialImage != null) {
val inputImage =
InputImage.fromMediaImage(medialmage,
imageProxy.imageInfo.rotationDegrees)

segmenter.process(inputImage)

.addOnSuccessListener { segmentationMask ->
val mask = segmentationMask.buffer
val maskWidth = segmentationMask.width
val maskHeight = segmentationMask.height
val backgroundPixels = IntArray(maskWidth * maskHeight)
bgBitmap.getPixels(backgroundPixels, @, maskWidth, @, 0,

maskWidth, maskHeight)

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

canvas = surface.lockCanvas(null);

canvas.drawBitmap(resultBitmap, 0f, 0f, null)

surface.unlockCanvasAndPost(canvas);

}

.addOnFailurelListener { exception ->
Log.d("App", exception.message!!)

}

.addOnCompletelListener {
imageProxy.close()
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};

val cameraSelector = CameraSelector.DEFAULT_FRONT_CAMERA
try {

// Unbind use cases before rebinding
cameraProvider.unbindAll()

// Bind use cases to camera
cameraProvider.bindToLifecycle(this, cameraSelector, analysisUseCase)

} catch(exc: Exception) {
Log.e(TAG, "Use case binding failed", exc)

}

}, ContextCompat.getMainExecutor(this))

IVS " #% SDK : Ba FHEN | KB IERE I #E

ENREREMNESARNEEERNERARS D , MARAESHAEEARMNN - FHEE.
N THERENAFER IVS BERNRERERE , RINNBE SDK BRET SHMRSMEE , #7
BEFERHEBRANBENLRE,

fa v

IVS B3 #& SDK 2f£ 7 — /> StageAudioManager £, ZEEER N IZHFHT A LNKEZM
B - S, £ Android £, ©324] AudioManager , @FEZHER., FMERE. NEXE, £H
ERFMBEERE. £i0S £, B4R AREF AVAudioSession , LK voiceProcessing & 2/8 Ao

EERTR £ IVS ErT# SDK & F5ENRAE |, 5 AVAudioSession 2 AudioManager &
EXE, BEARESSHEMEXR , REEHRNRE LRFIHIBRZ M,

TEBIZEZE —/ DeviceDiscovery o Stage MRZH , BAMELE StageAudioManager %,
Android (Kotlin)

StageAudioManager.getInstance(context).setPreset(StageAudioManager.UseCasePreset.VIDEQO_CHAT)
The default value
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val deviceDiscovery = DeviceDiscovery(context)
val stage = Stage(context, token, this)

// Other Stage implementation code

i0S (Swift)

IVSStageAudioManager.sharedInstance().setPreset(.videoChat) // The default value

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

// Other Stage implementation code

WMREVIRL DeviceDiscovery 5 Stage kPl ZHIR1E StageAudioManager LIREFAAE ,
N4 B3R A VideoChat li%,

= INE A R AT

KA #E SDK R 7T =R , FREHNELCARPESES , MTXAR, N TEHKR , &)
WMET B xR, ATRTRAERX D TR,

FEEMRIIREETRZE LNYETERTEANERNTERE (FETENEETE ), B
B, BUREMERN , XAFEEE, fiW , RREERIUMMATRNFREFERENRZKE,
PHREPUT R IR SHERFRETEANTE  XTRL2SHRBFLNZFEREEERL,

LS
XERBIATE , THAMRESHMSEERTRNNENRAGRBRIT

iOS EWEHAA : FRALTMRMAEREXIRNCSHEFTMELENMFIRRZHF R BN LRI
REEX=NAESHER,

K5 Android iOS
5] 75 5H B = =3z =Y=3::
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BESE
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3] Bt &b 28 A F 4 HH 9 35 5F B AL AL
Al IEH IT4E ; flan AirPods,

MRERGHITRS. BLENA
REFH A

F/K. ITERGRITEE , TEE
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BFRESA TR INTAE MRS EEETHEACRHNER. EXETEMREHEMAET

A HiRE,

K3

B 7 5H BR
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BEEM
RTNIERE
5

Android
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AEA , KIRFESR TR,
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Studio

iR ENERETARI , ANFRERTED. CREXHMBREGRERESE, sy 6£H =5
=fEM USB ZRRRMELEN. % SDK FREFZFERENFTH , BMIBIXERZNYERE , 2

GrEEEE,
x5 Android iOS
5] 75 58 B B 22/
N 3 0 ) EZH 22/
ZEEN REBBERTHEAZE, EEE HR4ESE
FEEXNNNBESE,
ERRIEE £ & 52 X BB R IE 3 T4k, EAIE = REBR IEE T4,
&5 R4 H iR & &R IEE TE, R iR R N IEE TE,
ERE Bo MAMMAEBELEER, 2— B. NHABNEBEREZTE, B—
J7 t e B b U L J5 t REE BT 3t U L o
EEETENE BTEEATE EEETENEG BHTERATE
SCO #= , FMRENES T, SCO &= , ZMRETRL TR ,
XEURTE .
SREARG

BR T i 2 5 , i0S F Android ERR " #% SDK A FEERKEFAN I INES

7 Android L , i%i& AudioSource, Usage # ContentType,

- £iOS £, ¥H
AVAudioSession.Category, AVAudioSession.CategoryOptions., AVAudioSession.Mode , A% 7E
REIREERRIE S L ERINRE,

AR FEAXEEM SDK AR , iR EERESMAE. W, £i0S £F
.allowBluetooth &I & .playback KFNEEEAKFELTRNZIMEE , F B SDK TEFHIT
BHEM. XEFEXENARFEELYRIENFEZTMRIEERNER,
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Android (Kotlin)

// This would act similar to the Subscribe Only preset, but it uses a different
ContentType.
StageAudioManager.getInstance(context)
.setConfiguration(StageAudioManager.Source.GENERIC,
StageAudioManager.ContentType.MOVIE,
StageAudioManager.Usage.MEDIA);

val stage = Stage(context, token, this)

// Other Stage implementation code

iOS (Swift)

// This would act similar to the Subscribe Only preset, but it uses a different mode
and options.
IVSStageAudioManager.sharedInstance()
.setCategory(.playback,
options: [.duckOthers, .mixWithOthers],
mode: .default)

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

// Other Stage implementation code

iOS [E] 75 E kR

i0OS LAY EI = EBRt AT LUBIY 1VSStageAudioManager A H echoCancellationEnabled 5%
marimEl, thAERERATE SDK EAMKRE AVAudioEngine W AMBET R EEAESLE,
THRFPEIMEMNENIEEEER .

REY SDK WE TN FENIRSE , AVAudioEngine BT %M ; X2E N iOS
E?ﬂﬁ’fi’iﬁl‘)\*ﬂ’iﬁﬁﬁmt?ﬁﬁ% 3 AX—[BEXE. BE , XQBIFER
IVSDeviceDiscovery REINEZER X BIZEEXR MM IVSLocalStageStream KT, HE , t
ATLUBE ¥ IVSAudioDeviceStatsCallback MIMBIZRAARGREAZRX , MEETFEAT
K, MREEAETIMRNBEENEZRAMAR IVS SDK HERRNFEEBAEHERR , NiXifE
REEFEEEA.
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« A AVAudioEngine BMEE .videoChat = .voiceChat R, BRFEANERLSHIOS
MWEESIMERS SDK REHR , NTTESHFZTMEX.

« B AVAudioEngine £H31/EMA .allowBluetooth &L,

THAERRE M 0S RATRATARRE.
i0S BE X F R

B fEA IVSDeviceDiscovery.createAudioSource , IV HE X F5RS SDK BL& M,
EEINEEXE , BMERER SDK WERMX |, IVS ErFHRR % SDK BB A T F 5B M A28
AVAudioEngine 3£6l, Ht , B4 IVSStageAudioManager WEMME B E N FHRIBHNZ
FRE

MRATRHNEENETMERBEXR=XNZHERENNAREFER , NERFEHME SDK EENRR
R, BN LREFEHER SDK FHEET. BERTZER , HS5 i0S EFHER.

£ Android R L EREBEST XM

HEUT R, SDKFEZKE SN Android £EHY VIDEO_CHAT 1% :

« PEMEEREER VOICE_COMMUNICATION {#MAE,
- BEFZRXEEEIHRE,
s KihSE5EFEOEERXTRNE.

X2 Android #R4F R G 1E 20A 68 A B 57 B AL e b 50 75 T RV BR

EHAth SDK &£/

BT i0S M Android &M AN ZF—FE FMEN |, Rt MRENNAER SN EEREHT
SEXA SDK , MEAEQBRHR, HEEIXEHRE , AU A -EERNAFERRE , TAR
o

el F SR N E

£/ IVS SDK WE R EMBLEE TS H it SDK BZhEE , BXFH T SDK ERRE LREF—H
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Agora
i0S

£ i0S L , it Agora SDK #F AVAudioSession R¥FESNIRS AIBL IETE IVS 28RS #% SDK £/
TREHER,

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

Android

/A IVS £ #% SDK B |, %%t RtcEngine @A setEnableSpeakerphone ,
MMAA enableLocalAudio(false), 3 IVS SDK KRAEMAES , A LAEXRERA
enablelLocalAudio(true),
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¥ Amazon EventBridge & IVS =R BB IIEELE S F
& A LAfE A Amazon EventBridge SRS Amazon Interactive Video Service (IVS) o

Amazon IVS B X FRIRANE REH XX F Amazon EventBridge, #%i#MAIESHHER. BL ,
EHFRERELEY  XEWREHTEERIE

- BRIEEH  2REEENSH (Fln, ZEERHNEH ) |, B Amazon IVS ATEER LM
EventBridge XXMM EH. Amazon IVS ZiXERF 2 BiEE LN DRSS,
- EFERENNEISEANEERE - BUESKREILND Z BT EH.

- BIRFEESES  BHTRERF , AEHREENEARBERENERT. fl , BUNESEERS
ZHEIHSEERRBNEMH.

REBHEXR. ERIXTFHRERELD , BEMREEETHRTBEASHNINFHFENRRBILSFE
B, MIRIAL X L AT AR

BT AR LR E 4212 EventBridge HL0,

SR )z RILBTE
IVS & BIRASE X B PRl & ZHBHBERAR (W, HFE

S3 FfHE, IE4IHR S3 FHERE
RTMP B#RELXEZEHER ) -

IVS & BIRASE K B Ry TR mHBERRIE.

IVS & RARSE X BFRE R B BFRE Ko

IVS &RBCIRSE X B iR E#ER 6 B ARAY 5 HH AR, EES A ERTE
%,

IVS &RBCIRSE X EI 8 ERAEEOE, SRHEEENR

LRI ARt 4. RS, ERE
BEARINTAEFX , EEZREE
HEEB & R

IVS & RRSE X SEE BHRREE T K.
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MEL, FEXRAENEKEACE
B PR E,

SEEFMEATIELEEX,
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A LRI 4T 3T Amazon IVS R HIVEH#TALZ KA, E% B Amazon EventBridge User

Guide 1 #Y Create a rule in Amazon EventBridge S BRIEVE, EBIRSEHT |, £ Interactive Video
Service (IVS) .

R~ ERRSER

BARSIN - MaiRig B B ARSI ( BIEN , HFE S3 MR, JE4I51 S3 EEERE RTMP BHE
BERET ) N, 28L S,

{
"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:4372",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Destination 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"
}
}

TRIET BRHRESH error_code X H reason BN EMAEISE -

error_code reason WEHERRIES
ResourceNotFoundException RIKE| S3 7714 KIFEH S3 FHMESERE , HMu
B EWIAENE TEBHXE,
EREE
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error_code reason
AccessDeniedException B4 HE S3 7
R, BRIEE
WA R B
ConflictException BIERCKREFE
InternalServerException M ERAR S £ 1=

B¥RES : BI/E 30 B FRrYH et RIS B

"version": "Q",

"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",

"account": "aws_account_id",

"time": "2017-06-12T10:23:437",

"region": "us-east-1",

"resources": [

HIEHEREE S

KiF S3 FRMERBEESTRT IVS IR
SR ERNNR,

KIEE— RTMP B #r3E Eix A Hitd
I TIEEIRAS

B ZRE, MBRLEBDAREE ,
BB HR AWS Support,

"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

"detail": {
"event_name": "Destination Start",
"stage_arn": "<stage-arn>",
"id": "<destination-id>",

BFRGR [0 B AR i SE RIS LB

"version": "Q",

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

"account": "aws_account_id",

"time": "2017-06-12T10:23:43Z",

R ERRBER
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"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

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

}

BFREMERE | @B R E P B EESHEMERN | RIAREH.

"version": "Q",
"id": "@1234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:437Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1l:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Destination Reconnecting",
"stage_arn": "<stage-arn>",
"id": "<Destination-id>",

RETTHE  QBERSERNRELENH, SREREENHCKDHARLEEN, et , SREECK
PITREFX , EEEWEEHEB S RN,

"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": [
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"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"

1,

"detail": {
"event_name": "Session Start",
"stage_arn": "<stage-arn>"

}

RELER  EERETHF BMERT FABERRE , ZELEHF,

"version": "Q",
"id": "01234567-0123-0123-0123-012345678901",
"detail-type": "IVS Composition State Change",
"source": "aws.ivs",
"account": "aws_account_id",
"time": "2017-06-12T10:23:43Z",
"region": "us-east-1",
"resources": [
"arn:aws:ivs:us-east-1:aws_account_id:composition/123456789012"
1)
"detail": {
"event_name": "Session End",
"stage_arn": "<stage-arn>"

SERW  ATEEXEMER, — MRS M HERABSEAEAPHERSREREBRME |, FRE
B4,

"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-1l:aws_account_id:composition/123456789012"
1,
"detail": {
"event_name": "Session Failure",
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"stage_arn": "<stage-arn>",
"error_code": "e.g., DestinationFailure",
"reason": "e.g. One or more outputs failed"

TRIETELFLRKEH error_code M reason ELA R EMEMREIER

error_code reason WEHERIES
StageDeleted Z X 2 MR EFRERZE , BRIEFEXRER
T,
DestinationFailure — AN ZN BEENBREIR.
Ho
InternalServerException MEBRR SR IR BidZigE, mRLRBDHARAEE ,
BB HR AWS Support,

™ BN S EEFRERSER

EHTTE  YRHECEZRINLEFXHEERFE S3 8, RRELEH.

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T22:09:58Z",
"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",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-552"
}
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}

FHER  GRHECHASEEXNEZAMERRXMIEEA S3 0t , FRIEMWEH,

"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:aws_account_id:stage/AbCdef1G2hij"],
"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Recording End",
"participant_id": "xYzlc2d3es4f",
"recording_s3_bucket_name": "bucket-name",
"recording_s3_key_prefix": "<stage_id>/<session_id>/
<participant_id>/2024-01-01T12-00-55Z",
"recording_duration_ms": 547327

FHTHAW  SRHEEZIEFX , BRTHER (FlW, MREFRHTELE S3 76#8E ) ML
EITEFEHE , FRELEMH. RAEENSAEBERFES.

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",

"account": "123456789012",

"time": "2024-03-13T22:09:582",

"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 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",
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"error_code": "e.g., AccessDeniedException",
"reason": "e.g., Access denied to S3 bucket. Please verify your bucket policy"

TRIETFZEFBREMEY error_code M reason B R SFERZIER

error_code reason HIEHERRIES

ResourceNotFoundException RIKE S3 7714 KIFEH S3 FHMESRE®E , Hu
B ERIEENE TEBHHXE,
HRESFE.

AccessDeniedException B4 HE S3 7 Kif S3 FHEMERBESRT IVS IR
ﬁ%ﬁo .‘L%“‘ ilE;f?\_J} %LIZ\EE@*XBEO
WA R B

ValidationException APEREFFZHUH ARG EFEANEZIIHFNAINSR
RERTDES R ES,

InternalServerException PR 0 AR 5 4R iR BidZigE, mRLERBDHAEE ,

BB R AWS Support,

FHEERAW : SHTREATBRHBEIER (HIW , WREFBHTEHR S3 F&E8 ) mMSFHRFX
MEY , RRBLES. RENRATENEEACRENFRVLE,

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",

"account": "123456789012",

"time": "2024-03-13T22:19:042",

"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdeflG2hij"],
"detail": {

"session_id": "st-ZyXwvulT2s",

"event_name": "Recording End Failure",

"participant_id": "xYzlc2d3es4f",

"recording_s3_bucket_name": "bucket-name",
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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"

TRIE T Z4HERHEESerror codeREreasonBURREMRZIERT

error_code reason HIEHEBRIE S
ResourceNotFoundException KIKEF S3 F6 KIFZRH S3 FHBMESRE®E , Hu
B EBAENE TEEHXE,
R REZEN
AccessDeniedException B4 HE S3 F Wi S3 FHMERBEESRT IVS IR
., BRIEE SHENNR,
FOREZEE
InternalServerException M EPARSS £ ix B ZRE, MREEBDPAFE ,

EBZR AWS Support.

FEE G NRBATENSEERHEGH , ABREEXANENT T 5EFXNEE

RIEEFERE , U IVS 2XHAFFNEN S/ —M2EHEN S3 K. it , Z ELENRAI

|, recording_s3_key_prefix By session_id 2T S detail FH session_id FERE
BETENE. BZRASHABRILNENSEEFF,

T~ EEXER

EREXEMEHBEHAEN (ATISEHETOR ) MEXRZEHAHNTHE, THRESEMEASEHFN
£5% D, HXEEFEXN2E ID ARAF ID,

SEEERNT B EET R AR I EFRNREZEH.

"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Stage Update",
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"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:36Z",

"region": "us-west-2",

"resources": [
"arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"

1,

"detail": {
"session_id": "st-ZyXwvulT2s",
"event_name": "Participant Published",
"event_time": "2025-11-18T16:40:32Z7",
"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"

}

SE5ECHUERHT ESEEEBFLARIEFRNREZEN.

"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 Unpublished",
"event_time": "2025-11-18T16:40:32Z7",
"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"

R EEXER 255



Amazon IVS Real-Time Streaming User Guide

SEERHHER  HSE5EZRRABIEFXRME | FAELES.

"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 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"

SEEEHTE . SEEEHT RN REZEH.

"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 Replication Start",

"event_time": "2025-11-18T16:40:32Z7",
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"user_id": "Your User Id",

"participant_id": "xYzlc2d3es4f",

"destination_stage_arn": "arn:aws:ivs:us-west-2:123456789012:stage/
XYZdef1lG2hij",

"destination_session_id": "aBClc2d3e4f"

SEEEHER . SEEEHERNEZZES, NRAGBECELAST , A HhEBECELAHMAEERH
EZEEOSSH , WESEEL R A StopParticipantReplication API #EM 4 R,

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",

"detail-type": "IVS Stage Update",

"source": "aws.ivs",

"account": "123456789012",

"time": "2020-06-23T20:12:367Z",

"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": "xYzlc2d3e4f",

"destination_stage_arn": "arn:aws:ivs:us-west-2:123456789012:stage/
XYZdefl1G2hij",

"destination_session_id": "aBClc2d3e4f"

THEXR  UANSEETEXRNFTR , SBEARTERTEIEN/REH TRE LN KIE
LB,

"version": "Q",

"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Stage Update",

"source": "aws.ivs",
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"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": "Token Exchanged",
"event_time": "2025-11-12T20:54:537",
"user_id": "UpdatedUser",
"participant_id": "xYzlc2d3es4f",
"previous_token": {
"capabilities": ["SUBSCRIBE"],
"attributes": {
"role": "viewer"
},
"user_id": "InitialUser",
"expiration_time": "2025-11-12T21:54:52Z"
I
"new_token": {
"capabilities": ["SUBSCRIBE", "PUBLISH"],
"attributes": {
"role": "moderator"
},
"user_id": "UpdatedUser",
"expiration_time": "2025-11-12T22:54:52Z"
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IVS API

RS ERIHERER LT RE APl Tk :
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S8 ) ., 8} AHA StartComposition /ERS , FRLAEE £ H EncoderConfigurations

- Composition ##{EIRERILINE B H 5 = IVS S8,
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+ participantOrderAttribute IETZEETHPINEMESNBENSEEF. BEELS
B, REFRSEEBHENRERPINERTHR , ROZBUHENS SEFEMIRIAN B
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THM S BI2 EncoderConfiguration BIR , ATEERSFHMAMERSE , HlaisibsEE,
EEMD PR

aws ivs-realtime create-encoder-configuration --name "MyEncoderConfig" --video
"bitrate=2500000,height=720,width=1280, framerate=30"

AT

{

"encoderConfiguration": {
"arn": "arn:aws:ivs:us-east-1:927810967299:encoder-configuration/9W590BY2M8s4",

"name": "MyEncoderConfig",
"tags": {3},
"video": {

"bitrate": 2500000,
"framerate": 30,
"height": 720,
"width": 1280

}

Friaa B
f# A L E AR AR 4EAY EncoderConfiguration ARN |, B2 & R FR

R 1& %5 /3 R 5

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-
east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel":

{"channelArn": "arn:aws:ivs:us-east-1:927810967299:channel/
DO1MW4dfMR8r", "encoderConfigurationArn": "arn:aws:ivs:us-
east-1:927810967299:encoder-configuration/9wW590BY2M8s4"}}]"' --layout '{"grid":
{"participantOrderAttribute":"order", "featuredParticipantAttribute":"isFeatured", "videoFillMode

PiP % /& R4l

aws ivs-realtime start-composition --stage-arn "arn:aws:ivs:us-

east-1:927810967299:stage/8faHz1SQp@ik" --destinations '[{"channel":
{"channelArn": "arn:aws:ivs:us-east-1:927810967299:channel/

DO1MW4dfMR8r", "encoderConfigurationArn": "arn:aws:ivs:us-
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east-1:927810967299:encoder-configuration/DEKQHWPVaOw0"}}]"' --layout '{"pip":
{"participantOrderAttribute":"priority","pipParticipantAttribute":"isPip", "pipOffset":10, "pipPc

AR EAUUERALTEFRMBBRESEENHREK --1layout BLE,

RS RZEREM STARTING RSB E, —BERTAREFER , RSMEEEEN ACTIVE,
( BRI LAUBE A ListCompositions 2 GetComposition IBIEREF RS, )

&RALTF ACTIVE f5 , ®JLAMER ListCompositions £ IVS 58 EEZ IVS EAMNESKNE :

aws ivs-realtime list-compositions
R :

{
"compositions": [

{
"arn": "arn:aws:ivs:us-east-1:927810967299:composition/YVoaXkKdEdRP",

"destinations": [

{
"id": "bD9rRoN91fHU",
"startTime": "2023-09-21T15:38:39+00:00",
"state": "ACTIVE"

}

1,

"stageArn": "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQp@ik",
"startTime": "2023-09-21T15:38:37+00:00",
"state": "ACTIVE",
"tags": {}
}

AR BREBEUANESESEIFAMIEES L  WEERREFEIRES. BXEZER , BSH%H
IV SDK FEEM KM AT E"8F % : Web, Android M i0S, ZBA4RNBUNSEECVNBRTRANES

T,
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BENSZEEHF
BHEENSEEFYE , EUMARESEETHTNAENEBHERFHSEEERNEMN PIP £ R

PHEN , BFEEESEENENMMN PIP EOPNSEERE, XRETHEMEMIIRE , AIKIA
TAENHR.

BE B FH T/ERE

EHBEBTIEE participantOrderAttribute & , REFBREUATANNSEEH#1THF

- THYESEESFEENSEENERY  REBHENBREXRPMRITHF.

- ROUBIFRUENSEERERRIENEHTF  AHECHFNSEELZE.

« MBESASEENHFEMAR , NRERAZENERBREERF.

- BEFRBERD (FTRFZHRINF ) #1T , BR10HE2E , MARE1"ZE,.
- XEPFOE, MENHTIEEZH

- FFBEE (HlEabc’, “1.57) FUATH , XESEEIEMRIENEZEF.

EEZRT . 258 F (TRRETIENAERAEN ) REGRTBEEN. XN TEESRFTHZE
HAZENSEE , TERILISEENEBIF.

EERHFBMENTIE
EEAEENSSEEFDLE , BEIRSSESMNEIFREGEERT

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

LA AENSEEFREERATABLECN PP ENERSEENEBMMEES

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes order=2,isFeatured=true
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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

:IEESY N
FIERRHIDE -

- —BWEN  SEECEAARNTREMERN SRFFERNMLE,
- ETAGHEN : flW , BREEBMNIFTFR 1, ZENIIFR 2.
- ETRELRNHR | IFEREN VIP ZEERE B

s IERME BRI BEENHEFES featuredParticipantAttribute
pipParticipantAttribute HE&FEH , WHREXGENTEE,

- BEAEDY  E VS BEXAREZFRPERASEEEFEN , RETEAZANEBNRITES , &
B EEHE TR ERZES BIREE S KPR EN,

AR XNTSEEEHEARS , EUUETREHNREFTEEZSEERY (BEHFREYE) | U
EEREEPRIRAFENTR.

EERE
BEMZEEHFI—WALEEE , HETLMOEHRE. %F participantOrderAttribute B

NIEERABEEFEZT , REERBEHEF. & participantOrderAttribute RBHNEZRFH
B, RANTLZBEENHEFHEEZERIATH.

EIVS RS SmeaRFERAREHLE
EFABEENRELEZENR , BRITUATIR,
#1% EncoderConfiguration &R

THH S BIZ EncoderConfiguration iR , ATEERSSH|HS RS (MR, DUREMS
WE),
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aws ivs-realtime create-encoder-configuration --name "test-ssc-with-screen-share" --
video={bitrate=2000000, framerate=30,height=720,width=1280}

£/ screen-share BHSIEZELSS5E T, HTHRIVEIEE screen-share fER featured #&
NHER , REERMNEBERE— screen- share BHIRERN true NEAESHE

aws ivs-realtime create-participant-token --stage-arn "arn:aws:ivs:us-
east-1:123456789012:stage/u90iE29bT7Xp" --attributes screen-share=true

MR :

"participantToken": {

"attributes": {

"screen-share": "true"

.

"expirationTime": "2023-08-04T05:26:11+00:00",

"participantId": "E813MFk1PWLF",

"token":

"eyJhbGciOiJLTVMiLCJQeXAi0iJKV1QifQ.eyJleHAiOjE20TEXMjY3NzESImlhdCI6GMTY5MTA4MZzU3MSwianRpIjoiRT

}

FFiad &
EEARBLIDETHAR , RNEAUTHS

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"}}'

MR
{
"composition" : {
"arn" : "arn:aws:ivs:us-east-1:927810967299:composition/B19tQcXRgtoz",
"destinations" : [ {
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"configuration" : {
"channel” : {
"channelArn" : "arn:aws:ivs:us-east-1:927810967299:channel/DO1MW4dfMR8x",
"encoderConfigurationArn" : "arn:aws:ivs:us-east-1:927810967299:encoder-
configuration/DEkQHWPVaOw0"
.
"name" : ""
.
"id" : "SGmgBXTULuXv",
"state" : "STARTING"
} 1,
"layout" : {
"grid" : {
"featuredParticipantAttribute" : "screen-share",
"gridGap": 2,

"omitStoppedVideo": false,
"videoAspectRatio": "VIDEO"

}
1,
"stageArn" : "arn:aws:ivs:us-east-1:927810967299:stage/8faHz1SQpoik",
"startTime" : "2023-09-27T21:32:38Z",
"state" : "STARTING",
"tags" : { }
}
}

HELASEE ES13MFKIPWLF MMAE AR , ZS5ENUINEGE REBEENY K MMEHMBESXH
BERERUNEZENTS :
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Channel details

Channel name Channel type
test-channel Standard
Playback authorization Auto-record to 53
Disabled Disabled

¥ Live stream

Video latency
Low

ARN

5

@ Note: Playback will consume resources, and you will incur live video output cost. Learn more [

State Health

@ @ Healthy

P Timed Metadata

FIEE R

Duration Viewers
00:00:08 ]

ERELEERK , BIHA StopComposition R4 :

aws ivs-realtime stop-composition --arn arn:aws:ivs:us-east-1:927810967299:composition/

B19tQcXRgtoz

& & =) B M R T7 3

LeEB D FIH TR IVS BRSS 2R
- FESRERT —REAEEARE

FRORTIE - E T

SR ATREBRINEMFE |, FiRE T I ReR BIR G %o

SHIEEH F R,
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IVS il | KA E#&Ihae

IVS SEaYERBIIREH M MR HED :

- ERENSEEZBIN , 8MRTENFEEERRGE LI T4,
- MEEZT , EREBRAE R ENERESHE—NAEF |, FRERHE X4 F

BNSBEEFZHTLFEHAN Amazon IVS A |, & BFEHIN S ZED M DS FRREE, &
MR EETER L= £ PR S3 FRMBRTER, BXxEMESR , HSH Amazon IVS Efr.

EREEAAEFMNBRAER , BERMEMAITIR IVSStageSaver M BN LB BIREE X F IR
SHE.

BN EEZA

WETFEEERA TR GENERIFTENES IR ERTEMRFNERL , AHRETHHKE
B, BXEZFHMAEE , BSHENSEEFH,

Bl

Publisher A
'e)®le) —Publisher A Recording - .../publisherA.m3u8
(Lo .
élﬂ?gé ——Publisher B Recording—» .../publisherB.m3u8
IVS Stage S3 Bucket
Publisher B

B R F

LETURFR B SN R B ENRGEESHE —NAEF , FRERHE-XM4P |, EEESURIIES
B, BXEZHARE , BS2REHFEH.
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Publisher A

@] Publisher A
—_Publisher A—»| =03 .
rgf'\% —. | Composited ...lcomposite.m3u8
AESBANL publisher B—»| = Stream
IVS Stage IVS Server-Side S3 Bucket
Composition

Publisher B

418 &

AUNENSEERFNER (Z25E ) ZHIRE IVS INERNEHE RS, BEARNERRRE
B R EIHARERERENER , FHT TERE

s WFEANSEEZS , EFEMA thumbnailConfiguration BM,
s WFAEREH , HFEA thumbnailConfigurations &,

EREEEREEN 1 E 86400 ¥ (24 /et ) ; BIAMBRT , BEEEFRHLTEARS, BXFHE
B, #2Z® Amazon IVS Real-Time Streaming AP| Reference,

A EESIE storage FE , AJLUFHIRE N SEQUENTIAL F/=% LATEST, storage FEREESR
BEEH S3 TR -

e SEQUENTIAL ABITHRXREFMERKE, X2HIAE,
o LATEST NRERFNERE A6 HEBEZ —NEHKE,

MR ERTIEE SEQUENTIAL # LATEST , MR ENEARNEIMA S3 BE , —MNATELETFH
—NATFEHEEE,

VS BENSEEHFH | REERBINEE

RN BNAERAFN RS EEIZRE IVS I ERINERESERA,
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FEXIHRHE S3 ERMBERTEA. BHRET2=EFN IVS A, BXFMESR , i55H Amazon
IVS Eto

f& g

BNSEEZH AN IVS INEEES N IVS EERRAELIMFZHE S3 FHEET. INEEFEXE
REANSEERFINER , RHENADFEETBR ML F X2 1TRE,

AR NELEENFEEERSEERAN —AMUAT  NARZHDETLE, BXRH VS =
NEENSHRE  BEERE.

Bl

Publisher A
— Publisher A Recording - .../publisherA.m3u8
——Publisher B Recording—» .../publisherB.m3ug
IVS Stage S3 Bucket
Publisher B
THER

|
|
«—Write HLS VOD for Participant A

EventBridge event for Participant A Recording
(VS Participant Recording State Change - Recording Start)

> App >
(Real-time App Backend >
Streamer) >3
S3 Bucket | 1 VS

| ! I Create a StorageConfiguration (reusable) >

I | 1 . .. .

: : Distribute :—Create a stage with participant recording enabled -

| ™ participant tokens™ |

I | 1

| }—Participant A joins the stage and starts publishing »

|

|

|

I

|
}—Participant B joins the stage and starts publishing -

: 'l EventBridge event for Participant B Recording
I ] (VS Participant Recording State Change - Recording Start)

I
I
I
I
: [E—
I |

:q—Write HLS VOD for Participant B

I |
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1. B2 S3 1711

ERFEMEA S3 FHEREA VOD, AXHARGE , FSHAXRIEIEFMER S3 X, FiE
B, ATEANSEERH  47EE5 VS EFEXMEEN LSRR K XEF 62 S3 F# 1,

EE : REMAYA S3 7 !

- WRIAERRELTNBHFEBAEEIEEEERBEEE.
« RIANNBRIEBEMXMEESE Amazon S3 FEERPMIRE 5w MNE (SSE-S3).

BRFAFEE , FERAXZENRAAERNMEMNZ R BIEN S3 X,

2. 822 StorageConfiguration X &

SIBEM#ERE , B IVS kaFEE API X612 StorageConfiguration W%, RIMBIBE#EREE , IVS
MENBAFREN S3 FHf. BUNESNEFXEE £ AL StorageConfiguration 3 K.

3. tIEH RS EETHNERFKX

NE, BEEZVNENECEAENSEERFN IVS EEX (BIYRE
AutoParticipantRecordingConfiguration 3% ) , ARBNEKHENSSETHE,

UTHERGUE-NMIERNSEETHACBERARNSEERHIERNEFX,

POST /CreateStage HTTP/1.1
Content-type: application/json

{

"autoParticipantRecordingConfiguration": {
"mediaTypes": ["AUDIO_VIDEO"],
"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-

configuration/AbCdef1G2hij",
"thumbnailConfiguration": {
"recordingMode": "INTERVAL",
"storage": ["LATEST", "SEQUENTIAL"],
"targetIntervalSeconds": 60
}

},

"name": "TestStage",

"participantTokenConfigurations": [
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{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"

},

{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"

}

4. BUEBRE M ENFBNALEEFEX
HeEETHIRAEENETE | ILMNNAEEXHATFREE R,

S MMAEFEXFHITAFER VS L EENRE & SDK 2 —REFXRXHARN , SEERFHT
BoHTTE , FEERE—/ EventBridge £ , BRFZHEF B, (ZBHERIVS S5EFZHIR
BER - FHFE. ) B, SEEXFIEFEE VOD MaBEXHBEALRER S3 Fi#F. *
B AMRIEEENBERE (DT S5® ) NSEEIWFH.

AR T E T IR FHH S3 T4 :

« {R9T EventBridge =4 :

{
"version": "Q",
"id": "12345678-1a23-4567-albc-1a2b34567890",
"detail-type": "IVS Participant Recording State Change",
"source": "aws.ivs",
"account": "123456789012",
"time": "2024-03-13T722:19:047",
"region": "us-east-1",
"resources": ["arn:aws:ivs:us-west-2:123456789012:stage/AbCdefl1G2hij"],
"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"
}
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}

- £/ GetParticipant API 1€ : MR BZERFISEEN S3 EMBMETEK. UTRER :

POST /GetParticipant HTTP/1.1
Content-type: application/json

{
"participantID": "xYzlc2d3e4f",
"sessionId": "st-ZyXwvulT2s",
"stageArn": "arn:aws:ivs:us-west-2:123456789012:stage/AbCdef1G2hij"
}
LT R R

Content-type: application/json

{
"participant": {
"recordingS3BucketName": "ivs-recordings",
"recordingS3Prefix": '"<stage_id>/<session_id>/<participant_id>",
"recordingState": "ACTIVE",
}
}
5. #mM VOD

EHTTRE , B LAMER VS BREEHTINE. BXN VOD BRIRE CloudFront 2B |, 5
FAERLBEEEBTNEFNE.

4 S 3

REENSEEZGN , BRLUERMUNEM HLS 2 BE ALK S3 F#E. EFALLIEE , BEL
BEFXATiER AUDIO_ONLY mediaType :

POST /CreateStage HTTP/1.1
Content-type: application/json

"autoParticipantRecordingConfiguration": {
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"storageConfigurationArn": "arn:aws:ivs:us-west-2:123456789012:storage-
configuration/AbCdefl1G2hij",
"mediaTypes": ["AUDIO_ONLY"],
"thumbnailConfiguration": {
"recordingMode": "DISABLED"

}
},
"name": "TestStage",
"participantTokenConfigurations": [
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"
.
{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"
}
]

1R 45 & B e

REBNSHEZAIN , EAERCCREREBEALRN S3 FiiF, EEALLR  BEUREEFX
B mediaType iREN NONE, XA ERFLEREM HLS F &R ; TR tIB2REEFHEBE AL
S3 &,

POST /CreateStage HTTP/1.1
Content-type: application/json
{
"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": [
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Amazon IVS

{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "1"

},

{
"capabilities": ["PUBLISH", "SUBSCRIBE"],
"duration": 20160,
"userId": "2"

}

]
}

FHEIAR

HENSEEZHLTEDRSE , HLS i R, THEXHNRBE T HEEACIREFXAR
8y S3 T, LWAR AR 1T/ L ESE N RIBIIE

yE A

WEEHERBELEFZHRR. BXEHMEE , FS5H EventBridge 5 IVS KR ERUEEL S
M.

TR IVS IR EFRHNROIEZEMNRE

s3://mybucket/stageld/stageSessionld/participantId/timestamp
events
recording-started.json
recording-ended. json
media
hls
multivariant.m3u8
high
playlist.m3u8
1.mp4
thumbnails
high
1.3pg
2.3p9
latest_thumbnail
high
thumb. jpg
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events XHREEESFRHEMHEN R THIE M. BRI, BIERFSAKRME REFEK
JSON FTTEHEIH :

« events/recording-started. json
* events/recording-ended. json

* events/recording-failed. json

AT events XHREE recording-started. json BA% recording-ended.json
recording-failed.json 2—, HHIE5FRHEREHHENEXHTHIE, JSON FHAEFEE
mT,

media X#HRIEZHFNEAANE, hls TNHRBTEXRFSFHEERNWFIERAEAMNBESXH | 7]
LUfER IVS IBRRESH TR, MRECHEE , I thumbnails M latest_thumbnail FXH4FRAEE
FHEISFEHE A RK JPEG 48 B EAR T4,

BARRILNENSEEZS

FHIEER recordingReconnectWindowSeconds BHEAFEIEE—NER (AR RN ) |, &£
LeEfE  MRFAEEXFESEAMTERE , AREMERE , Il IVS 2FHZRHFHE 5T — 1M 2FHEN
S3 R, BRAFEW , MREAMEMITEE , AEEEENRRAENERE , WS FHFHEAREAN
Rl HEHE I,

WERE SEQUENTIAL BRXTEATHBERS , NEBERtLEHER - recordingS3Prefix
N, BHFHE , BERITHEZAMN L—IRFBEAN L —NERERBEEHFTE.

Amazon EventBridge Y IVS RHEMRBEREH : RHEREHMRFILE R JSON JTEHE THIE
JRTZ4 recordingReconnectWindowSeconds , AH IVS £ & LUBRREBIF R,

BXRREGHRYEENGRA , ESH (Amazon IVS EREREIHEEA]) FHTR 2 : SIEEFAES
E&XHIThEERNER.

R

EFEMAMERE S3 RREH ST, ATARBILIUH BT LSRN

- £EH M AutoParticipantRecordingConfiguration #J recordingReconnectWindowSeconds B4 {E
RENKT 0,

- AFEA VOD ##H StorageConfigurationArn N FEANFZEHE2HEEH.
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- ZEEEFNEMMAZFEZANNBEE (UAWNEN ) MFHET

recordingReconnectWindowSeconds.,

#EE |, recordingReconnectWindowSeconds HWERIAER 0, X&EREH.
EEZAE 2=%-5 &1

BASEEFZESIE HLS IBRIIZRFB A EXT-X-PROGRAM-DATE-TIME /7% , XERZIEAEHEN
UTC HRIE , BERNEY , ETERHAGEBHRARLSZANSSENFE,

HERMEHFZANSEEARLERURRALSHNENK (FINAFNEFTERR ) 6, MESEEETEVE
B INASE B SUBEIM L P T se S BRAV ARGt | i O] DUE X e e (R Bl SR BE B 2 5F 3%l

BNUSEEW HLS BHIIRBITEIRICATRER EXT-X-PROGRAM-DATE-TIME #5% :

- RHENFH (F-K).
« ZXHBEANEAFESER ; fla, REBHER,

XENEBEAENEE  AEAERNNESZEMESs5E 2R,
HLS & s %1 &k =451

#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

H#EXTINF:2.74290,

2.mp4

H#EXT-X-DISCONTINUITY

#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.mp4k
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EXT-X-PROGRAM-DATE-TIME #R¥REEH TE—RMENTELSWELY UTC BFE , NI A EHE i
SEENZFBHERS.

B TERTE

ERAFZNSEEZRZF , BNEBNSEEN HLS BHFIR S IREL EXT-X-PROGRAM-DATE-TIME B[]
BHEAXLERBAERITERERE. RAE , TUEEFHLBEESRIEFRFEH FFmpeg SMSTAE T
BRAXERE, YR4APFENTEEMER | XEREBRLRHXENFESZ | LEEBMFHTRE
FRIEEBNES,

AE EXLERBHLENINESHE  BEEEARSSHEERMARENS5E RS,
JSON JTEiE 4

LT BHIERA JSON X , EEEUTEER :

FE xRE WNEE miR

stage_arn FRIER = REZ SRR E 7 XH ARN,

session_id THE £ REZHSEENEFKX
session_id HIFA&H,

participant_id FRIE = REFRHFHSEERRTNFZTFH,

recording_started_at Sk B%M  FEIFFHRAE RFC 3339 UTC B

B, X7 recording_status
N RECORDING_START_FA
ILED NAFAA, ZESHATH
recording_ended_at HIi%
B,

recording_ended_at FRER &M F 4 RetHY RFC 3339 UTC B
E&. tETXE recording
_status N "RECORDIN
G_ENDED" = "RECORDIN
G_ENDED_WITH_FAILURE"
BRI A
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FE E¥ii] HE iR
AE : recording_started_

at # recording_ended_at
EIX LB RATRY AT RIE |, ATRE
5 HLS il n R A HIETS
— ¥, EHEWEE RGN LR E
, iBfEA duration_ms FE&.

recording_status FRIER = FHIFVIRZS. ERE : "RECORDIN
G_STARTED" . "RECORDIN
G_ENDED" . "RECORDIN
G_START_F
AILED" ., "RECORDIN
G_ENDED_WITH_FAILURE"

recording_status_m F AR &M RSN ERHEE R, Ltk
essage {X¥E recording_status

3 "RECORDING_ENDED"
=% "RECORDING_ENDED_W
ITH_FAILURE" BIAA,

GE T b F 549 35748 B E R
AR R, BEME : "hls",

fim

media PO

iR Apple HLS #& =0 Ry 2 =
Eﬁo

i

hls PUE S

duration_ms integer & ATR& HLS AR K ( AZ#HH
B ), MIETXIE recording
_status 3 "RECORDIN
G_ENDED" =% "RECORDIN
G_ENDED_WITH_FAILURE"
A . MMRTESTRAEMZSZHE
REWFE , MZER 0,

path Fr & TrtE HLS NARY S3 BIZRAYMEXY B&

/
=,

fim
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FE Egil] WEE HiR
playlist FrFE = HLS £ 5= X HHI B 7o
renditions PO = THRENRNWETHA (HLS &
{4& ) o tﬁ‘é%f:@\ﬁ_/l\%fﬂo
path FRFER = NI 2IEME HLS AEH S3 B
B HE X BE R
playlist FRFER = It 2 I IR IE AR 5 R XAV B
Mo
thumbnails object B%H EREREmENNETR. RA
HEREEEN storage FEE
& SEQUENTIAL B, XF WA
path FrFE = FHELFAKRENEAR S3 sIEM
XS EER,
renditions PUE i THEINIRHOENHA (HFREE
ﬁS ) ) &ﬁ%gg\ﬁ_¢%iyﬂo
path FrFE = NHETNFREEEBRNBH S3 H
SR FE XY BR R
latest_thumbnail object %4 ERERRmENRETER, RE
LEREEEN storage FE& S
2 LATEST Bt , iX AJH
path FRE = Zf% latest_thumbnail #9 S3
BIZREYFE XS BR AR
renditions PUE 3 = THEINIROENHA (HFREE
7)., BAZELE—NEI,
path FrFER = AU ENFERZHEREN S3 |
SR FE XY BR R
version FrFER = UM AR
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7~ : recording-started.json

{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id:stage/AbCdefl1G2hij",
"session_id": "st-ZyXwvulT2s",
"participant_id": "xYzlc2d3es4f",
"recording_started_at": "2024-03-13T13:17:17Z2",
"recording_status": "RECORDING_STARTED",
"media": {
"hls": {
"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [
{
"path": "high",
"playlist": "playlist.m3u8"
}
]
},
"thumbnails": {
"path": "media/thumbnails",
"renditions": [
{
"path": "high"
}
]
},
"latest_thumbnail": {
"path": "media/latest_thumbnail",
"renditions": [
{
"path": "high"
}
]
}
}
}

4l : recording-ended.json

"version": "v1",
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"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",
"renditions": [
{

Ilpathll: Ilhighll’
"playlist": "playlist.m3u8"

.
"thumbnails": {
"path": "media/thumbnails",
"renditions": [
{
"path": "high"

I
"latest_thumbnail": {
"path": "media/latest_thumbnail",
"renditions": [
{
"path": "high"

5l : recording-failed.json

{
"version": "v1",
"stage_arn": "arn:aws:ivs:us-west-2:aws_account_id
"session_id": "st-ZyXwvulT2s",

:stage/AbCdefl1G2hij",

:stage/AbCdef1G2hij",

JSON FT#iE X #
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"participant_id": "xYzlc2d3es4f",
"recording_started_at": "2024-03-13T19:44:197",
"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": [
{

Ilpathll: Ilhighll’
"playlist": "playlist.m3u8"

.
"thumbnails": {
"path": "media/thumbnails",
"renditions": [
{
"path": "high"

.
"latest_thumbnail": {
"path": "media/latest_thumbnail",
"renditions": [
{
"path": "high"

MRFINBEIRA MP4

BANSEHEEFRFIL HLS B 7 , AERIIRAA RN MP4 (fMP4) 2 BRERK. Z¥F HLS ZHRE

HHA BN MP4 X+ |, BRI FFmpeg FET FTEHMNG T :

ffmpeg -i /path/to/playlist.m3u8 -i /path/to/playlist.m3u8 -map @:v -map l:a -c copy

output.mp4

RRFRBEHKRN MP4

288



Amazon IVS Real-Time Streaming User Guide
IVS & AFHl | KT IE RN AE

RNHENMBNAERS SRR S KT EAESRRKFI L. SRRXFAVEMER IVS BEBNMAEZLEK
hERRHEASE —NEG , RAEFERNAFRFE S3 FHMET , AEMK IVS FER HLS %
o

FEEXNIRAHE SI FEHMBERTEH., BERTSZEFTN IVS H. BXEFAEE |, i55H Amazon
VS Bt

FRF M

EFEAERES , BXNE—NSEFRRNENEFX AR —MNAERFIBIRN S3 FikE. TH,
BTN B —F B THERTE , ©fF A EventBridge B4 NERZHE S3 FEF. E , EAUR
FECSHNARFEETRNELEK,

1. ABNEHERE VS EENSEETH,

2. 812 EncoderConfiguration ( — Nk RMN 2 i{AE R FHI MM TR ) o

3. B2 S3 1 #@M StorageConfiguration ( A FE#HZFIANE ) -

EE  MREERIEN S3 FHE , UNKRAENRELAN BT FHRBAFTEI G LFEBRE
., ARUAEER  BERBAREFIXNRAENHN S3 X,

4. MAZEARBIZES.

5 HEWEISE5E KX MK EventBridge EF8Y , A S3 DestinationConfiguration X R4EH B #r 1A A
StartComposition

6. LW /E , BNRERE HLS 2 BRERE IR S3 FEFEP,

B R FH 289
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M App A
(Real-time B Ep d
Streamer) ACHEn
‘ i |
Busc?(et } E—Create IVS stage >
. \ I
! } E—Create participant tokens >
| |
i } L—Create EncoderConfiguration >
| } |—Create StorageConfiguration -
|
! ;Jom IVS stage as a publisher participant =i
i } '— EventBridge event (IVS Stage Update - Participant Pubh’shed}—:
| |
| | I_StartComposition >
|
: i [= EventBridge event (/VS Composition State Change - Session Start)— :
i } L—EventBrldge event (/VS Composition State Change - Destination Start)}—
[ ‘ 1 |
! : : Start Writing Recording Assets—:
I | ! |
AR RANESEEEEE LA TIHEEDIRS 60 ¥WE , SEMITEZI XM, LA, E)Z L1E , HEKR
F| STOPPED 7. &MALT STOPPED RS2 #/E BN, EXFARE , BSHARSHRHS
A E R EmER,
B EIRB : £ S3 FiEM B ¥rAY StartComposition

THIE RT3 StartComposition IREMNEEFR |, fF S3IEENEHRNME —BFr. SRFE#HRE ACTIVE
REE , WK BN TBEFFHBEA storageConfiguration X RIEEW S3 FiEE. ECIRE
BETRMBRNERK , BSRESERE RPN ME AR IVS Real-Time Streaming AP| Reference,

HR

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": [

ERFHIRE : £ S3 7148 B #5H StartComposition
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{
"storage": ["LATEST", "SEQUENTIAL"],
"targetIntervalSeconds": 30

}

1,
"idempotencyToken": "db1i782f1g9",
"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr"

e

"composition": {
"arn": "arn:aws:ivs:ap-northeast-1:927810967299:composition/s2AdaGUbvQgp",
"destinations": [

{
"configuration": {
"name": "",
"s3": {
"encoderConfigurationArns": [
"arn:aws:ivs:ap-northeast-1:927810967299:encoder-
configuration/PAAwglkRtjge"
1,
"recordingConfiguration": {
"format": "HLS"
},
"storageConfigurationArn": "arn:aws:ivs:ap-
northeast-1:927810967299:storage-configuration/ZBcEbgbE24Cq",
"thumbnailConfigurations": [
{
"storage": ["LATEST", "SEQUENTIAL"],
"targetIntervalSeconds": 30

}
]
}
},
"detail": {
"s3": {

"recordingPrefix": "MNALAcH9j2EJ]/s2AdaGUbvQgp/2pBRKrNgX1ff/
composite"
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}

.
"id": "2pBRKrNgX1iff",
"state": "STARTING"
}
1,
"layout": null,
"stageArn": "arn:aws:ivs:ap-northeast-1:927810967299:stage/WyGkzNFGwiwr",
"startTime": "2023-11-01T06:25:37Z2",
"state": "STARTING",

"tagS": {}

StartComposition MR HIIEY recordingPrefix ZFRUATHERFHNBNE#VE,
cHIRE

HEMFIRA ACTIVE RS , HLS A B, ABBEBXHNERE (NREEE ) FFABEA
StartComposition i FAHAE{EER S3 T M. LA T LA TR RN E S EN LB K.

BEE , FERERENG , 2REH—NIVS ERRBSERNEY , TEFE—ENRAFEEAFTEX
., SMEBAMEEE, RNBVNELEIVS ERRBER ( 2EER ) "ESHEERBLERZFN
o BXEFMER , FSHF EventBridge 5 IVS L EEAELE S FE M.

TR IVS IR EFRHNROIEREMNARE

MNALAcH9j2E]/s2AdaGUbvQgp/2pBRKrNgX1ff/composite
events
recording-started.json
recording-ended. json
media
hls
thumbnails
latest_thumbnail

events XHRIESFHEMHEN B THIE M. BRITH, HBDERIAKRMERTERK
JSON JT#Es 1 -

« events/recording-started. json

* events/recording-ended. json
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* events/recording-failed. json

AT events XHFRFFEE recording-started. json # recording-ended. json 2|
recording-failed.json 22—,

Hp g ERHEREHERXAAXHTHIE, JSON FAEEMT,

media MHRIEXEFNEERNST, hls FNHRTEEKSTF B ERNATERENZE S,
HETFEA IVS BHESEEK, HLS B8 T multivariant.m3u8 XX #Xkh, MEEHE , N
thumbnails fl latest_thumbnail FXHREEEERSFHRERK JPEG 4 g B FE 44,

StorageConfiguration B9 12 18 SR B

2% StorageConfiguration M RfG , IVS HENRHNBEAEERN S3 F#E. AN RETLEH
S3 BRI R KR T, MRBEIBER VS WiHRINRKE R FE B REE | N EFE 31T R K5I R #
3 BB R Ko

THIERT RF IVS EAZ S3 FHEERY S3 MRS

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"
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JSON JT##E 4+

LT BIERA JSON £ , EERUUTEER :

FE it N BN
stage_arn FRIH = REERKRNESR ARN,
media POE 3 SDETATHFIFNFEERN TR

EXNRBANR. BRE : "hls",

hls PUE 3 iR Apple HLS #& = 5 H A B¢ =

288

fim

duration_ms integer %M P& HLS AR K ( AE#RH
B ), LEIEI{NFE recording
_status 7 "RECORDIN
G_ENDED" = "RECORDIN
G_ENDED_WITH_FAILURE"
BRI A BN R 7E 5T AT e il 2 Bl
REMHEE , MZER 0,

path ERSES 7t HLS AR S3 BIRRYAERT 8%

&

fim

playlist FRIE HLS E#MFIRXHFBI B,

fim

TTHENRNWEIHA (HLS &
B), BRELHE—NERI,

fim

renditions PUE

path FRFER NI 2T 7 HLS WA/ S3 B

HYRRIXS BE 42

fim
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FE

playlist

resolution_height

resolution_width

thumbnails

path

resolutions

path

resolution_height

resolution_width

latest_thumbnail

path

resolutions

int

int

object

PR

int
int

object

X3 &R

&Mt

S

BEMH

fim

fim

fim

i

fim

BEMH

fim

fim

1R

S

It 2R BRIIR XA

FHASTHNBREIPRRSE. X
ENITSUWMEHER |, LR 7]
Ho

RSN BEIPRIEE. XH
ENISVMHER |, HET S 7
Mo

HRERE S EOBRTR. RE
HEBEAEEN storage T
£ SEQUENTIAL &Y ,XFAHA

TPHEE S ARG E A AR S3 BIARAY
FAXS BE 42 o

THENRN D PREA (BHRE
T ) o MAEDH-NTYE,

AL PR E AR S3
B SREV AT B AR

BHRENBRIPRSE.
BHRENGRREIPERIE,

HRBREEAENOREFTR, RE
HEBEAEEN storage TR
€ LATEST B , XF A H

7% latest_thumbnail ®Y S3
BIR A AR RS BE AR

THET RN PR (R
Qm ) ) ﬁﬁé§§9‘ﬁ—/l\§3\¥'}$$o

JSON TH#HIE X H
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FE

path

resolution_height
resolution_width

recording_ended_at

recording_started_at

recording_status

int

int

fim

i

S0

i

iR

RS PRFE BB S3
B ZREY A XS R A2

RHNARENGRESPESE,
RHMABENEREIHRRE,

K Hl4E RATHY RFC 3339 UTC B
B &, LIETIXIE recording
_status 79 "RECORDIN
G_ENDED" ¥ "RECORDIN
G_ENDED_WITH_FAILURE"
A A,

recording_started_at #l

recording_ended_at RiX&
EHERNEEE , ATEES HLS
WA BN EBATE . E
WA E XN FERE |, BEA

duration_ms FE.

K H|FFBETAY RFC 3339 UTC At[al
B, X7 recording_status

7 RECORDING_START_FA

ILED BIFAA,

BEZH LEAX recording
_ended_at HIERR,

FHIRAS. BRE : "RECORDIN
G_STARTED" . "RECORDIN
G_ENDED" ., "RECORDIN
G_START_F

AILED" . "RECORDIN
G_ENDED_WITH_FAILURE"

JSON TH#HIE X H

296



Amazon IVS Real-Time Streaming User Guide

FER xR NEE iR
recording_status_m FRIH & RESHHIRMFE R, SR
essage {X#E recording_status

A "RECORDING_ENDED"
5 "RECORDING_ENDED W
ITH_FAILURE" BRI A,

version FRFER B TUIE R MBI AR AR

R4l : recording-started.json

"version": "v1",

"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-11-01T06:01:36Z",

"recording_status": "RECORDING_STARTED",

"media": {
"hls": {
"path": "media/hls",
"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

]

iy
"thumbnails": {

"path": "media/thumbnails",
"resolutions": [
{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
]
.
"latest_thumbnail": {
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"path": "media/latest_thumbnail",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}

5l : 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": {

Ilhlsll: {
"duration_ms": 460315,
"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

]

b

"thumbnails": {
"path": "media/thumbnails",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
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iy

"latest_thumbnail": {
"path": "media/latest_thumbnail",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
}
]
}

R~ : recording-failed.json

"version": "v1",
"stage_arn": "arn:aws:ivs:ap-northeast-1:123456789012:stage/aAbBcCdDeE12",
"recording_started_at": "2023-10-27T17:00:447",
"recording_ended_at": "2023-10-27T17:08:24Z",
"recording_status": "RECORDING_ENDED_WITH_FAILURE",
"media": {
"hls": {
"duration_ms": 460315,
"path": "media/hls",

"playlist": "multivariant.m3u8",
"renditions": [
{

"path": "720p30-abcdeABCDE12",
"playlist": "playlist.m3u8",
"resolution_width": 1280,
"resolution_height": 720

]
b
"thumbnails": {
"path": "media/thumbnails",
"resolutions": [
{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720
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}
]

iy
"latest_thumbnail": {
"path": "media/latest_thumbnail",
"resolutions": [

{
"path": "1280x720",
"resolution_width": 1280,
"resolution_height": 720

BRALARFHERTHNRERNE

RINERT , ZENWAB NG ; Bt , FAER S3URL BEFRIXEN R, WREZHFER IVS
BIEE R H B MESITIF HLS Z B SIR ( m3u8 3X4 ) #HITHEN , BRI RER (Flw, &
TRFRERNER ) » R , BAILAEEA Amazon CloudFront CDN ( AB 2 &AM 4 ) ERUX 3L
{5

CloudFront B AIEE NN EFHEBRENE. BE , FLEFELAFAHEANEHEEEY , HAiE
&% CloudFront 2t #, SR LUES AIZ8RFEZES (OAC ) Mo B RENNIAEEHEER
#ARS , OAC B —MFHH CloudFront AF , EEXNABRFEBIIZENIE. KA EESEE
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B

£/3 A CORS 1B R T A CloudFront 1% E &K

BN BITFRARMAEZ AT CORS #9115 TRE CloudFront B2 , M Jo Y MAE T 308 HUEL 5
RE. ZEFRMERENER , ERETUERXTHEN ROILUARENESEE,

SR 1 B S3 M

AT ERRFAETHN S3 7\, Fi8, FREFEELTEAT IVS THERENE— X,
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2. EHTTHEHK CORS R FHEMMEERAFHAE (CORS ) T, X S3 f7##H LS A CORS

A,
[
{

"AllowedHeaders": [
Hn

1,

"AllowedMethods": [
"PUT",

"POST",
"DELETE",
"GET"

1,

"AllowedOrigins": [
i

1,

"ExposeHeaders": [
"X-amz-server-side-encryption",
"Xx-amz-request-id",
"x-amz-id-2"

]

}
]

S 2 : 6812 CloudFront 4 &t

1HZ [ CloudFront FF & A R8IV 12 CloudFront 7 .

£ AWS 2§8  mALTRE

MNFHFE......

R

vl

RINEFITH  EERDUKRE
BRINERFITH : RVFRIHTTP 53&

EE—SHEIEH S3 1
FinERERE (#E) , EAMIASH
fF HTTP EE[@E HTTPS

GET. HEAD #1 OPTIONS
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NTFUFER...... B ...
RNRTFTH . EEZHANRER CachingDisabled KB
BMINEFITH | RBEREKH CORS-S30rigin
BINETFITA © W RAR KRG SimpleCORS

Web R T2 Bh A & BRZ2RYF

RIG1R1E CloudFront % Ei.
S| 3 RE S3 FEEERE

1. BIBRIE R S3 1Z6EHE1R BV E1T StorageConfiguration, XM ERTE 1% 1245 48 €1 2 R RE AT B 3h %A
OREREREAE YR

2. ¥ EIEH CloudFront 2E , BWRFIB DB FERIGA T L—FHPELRES , REEFFHEER
B (ERAEHIREERE ) o

3. ®FRM S3 M, ENRIATFL , ERREEERERE , ABNBEREL—SHEFNEEER
B, SERUTBRE , FHENMREAEHRE CloudFront KEE,

4. Bl# StorageConfiguration , 8 S3 Zi&#.

|2 StorageConfiguration /7 , #4¥7E S3 FRBRBEAFER NI , — N AT CloudFront BELH
B, B—MARFIVSEARSB, =¥l : EA CloudFront A IVS 15 E N RH S3 FREBEBDPERT &
LIFHEREBA RS , BB CloudFront # IVS HEI R,

S|4 BRARHRE
B Hi%i& CloudFront 7 Bl B PR G /E , BNAEHER IVS BHERBRXFHANE

1. RIBHEK , HBARXFNBFME S3 FHEEF.

2. BBARBIFWLSIER 1 BT 3 RES , BMAET CloudFront URL RGN, REY
CloudFront URL 2 Amazon CloudFront ##| A iF AEEET+F LW DB B, ©SMNIZM T
g
alb23cdef4ghij.cloudfront.net

3. E@E CloudFront 7 ECIB AR FBIRIMLIMN |, B7E S3 FEM N E multivariant.m3u8 XHAIX
KB, ENZUWTAR :
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FDew6Szq5iTt/9INIpWIHjOwPT/fjFKbylPb3k4/composite/media/hls/
multivariant.m3u8

4. T REM INRZER CloudFront URL KRR, BHHEAR URL TR :

https://alb23cdef4ghij.cloudfront.net/FDew6Szq5iTt/ONIpWIHjOwWwPT/
fjFKbylPb3k4/composite/media/hls/multivariant.m3u8

5. MUE , HALUFRL URL FINE IVS BHEBHFREMES  UNEXRRHNE. EUESHNA
7, ATBAMEA IVS HERET £ TEA : Web ISR AT THHER,

4l : EAF CloudFront 1 IVS 15 B X BRAY S3 174 18 KRG

THHNRBERERT —1 S3 FHEEKE , ©AW CloudFront AR IEMEIFAEFM&ME , HAWFIVS
FHREBEAGFER. IE  B2FRUTABEREFHELI SN FHEES. ENXKRIEELN
CloudFront 2 & # StorageConfiguration #8%#9 1D,

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"
}
}
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},
{
"Sid": "AllowCloudFrontServicePrincipal",
"Effect": "Allow",
"Principal": {
"Sexvice": "cloudfront.amazonaws.com"
},
"Action": "s3:GetObject",
"Resource": "arn:aws:s3:::eicheane-test-1026-2-ivs-recoxrdings/*",
"Condition": {
"StringEquals": {
"AWS:SourceArn": "arn:aws:cloudfront::844311324168:distxibution/
EING4YMW5MN25A"
}
}
}
]
}
mBEHEE

- ERTELEA S3 F#E — WR S3 FMFF StorageConfiguration X RER —PMXFF IR, &
ERELNFREBRE AR IVS LR RIZEMEN ; 1§25 StorageConfiguration B 7 %R
B

« 1T ListCompositions BT EER — ERREEMRFR, —BelERIFERS , FLELD
&5 B 3 i BR.

- RNEHEFEL —NRESLSERAEBEL 60 , EREEIEL.

E A7) &

HE K FEI S 2N EABHRIIRESKIEEHRITREAE #EXT-X-PLAYLIST-TYPE: EVENT /7%, &
KRG , FREEIN #EXT-X-PLAYLIST-TYPE:VOD, N THRERGNBRAER | BRINBWENE
M IhSER A RGBS &
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KA EREINRE

ERBER IVS T # SDK ERAF R , LA LUM WHIP 5 RTMP FORFIMAR AR IVS EFX, Xfh5s
ERATEEARNTEMER SDK W TERERME T REM , HlU0M OBS Studio SHE 44w 5 85 & 1o ML57
Y. BUWRTREMEM IVS T 18 SDK , EARMNTERIEE=ZFHRARE IVS HEREIFREM.

I o

Viewer 1

IVS i EY

THEHAEA WHIP M1 RTMP R Wi TERE

L —)

WHIP or RTM P_pl ) . o
(o) N

>
— |>j>4 Viewer 2
> o
Source IVS Stage n
]
Viewer N

X EFR T
VS KN BB AEE RS ERMPIL -

« RTMP f RTMPS — RTMP ( SERDEENY ) B — A T EI M EH MM Tl bR, RTMPS
=B TLS E1TH RTMP ZE RN,

IVS Z#F E-RTMP ( #5&& RTMP ) WZHUWMTIEE, ES 0 IVS RTMP X XHEHH E-RTMP %
BB,

« WHIP ( WebRTC-HTTP HREUHL ) : ¥R WebRTC BERMIT KK IETF B,

BRERAXEMUNFEMAES |, FSRBEANH RTMP #l WHIP X8,
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XN EAEHSE
. ERBAMR

- 0

YRERTDES : AAC-LC (5EA T RTMP ) # Opus ( EEATF WHIP )
B2 (MG )R (RFE)

EKBRE : 441 kHz = 48 kHz

B ALL4EE - 160 Kbps

S A A%

YmiRTEER | H.264

H.264 BLiB XX+ : Eif

IDREIR : 1 & 2%

MR : 10 | 60 FPS

Biii:0

EE D IVS TS SDK ERINRAST/EA B M, BBEARA 1.25.0 s , &M@ IVS EEFEX/ &2

Bz A B M., EFEAHM RTMP mBRETRNERE , FRARRSAER B W, WREAH
fit RTMP 483289 A A R AREA B i, HRFHITTEE,

DR . FKRE : 720p., &/ME : 160p

B ALb4E : 8.5 Mbps

AR NTREHERTMP R, WERGFERTZHE. N TEAERE RTMP X AN ZSHENM
ZRRFERATREWMEN S H HFE,

mISERELE | BUOY H.264 4miE8RfE A veryfast M zerolatency iRE. 5

4\ : zerolatency TR EE sliced_threads x264 &1 , BIWEFHER, a0, &
F FFmpeg B} , BASH TR EE : -preset:v veryfast -tune zerolatency -x264-
params sliced-threads=0

IVS RTMP &7 | SKEYEREZhEE
AAABRER RTMP 2753 IVS EFRIER, BXEHEREANEHFAES  BSRTLE

s

=]

EEE: )
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FERFAM
BIEES
ZHREHER , BEAUTHS :

aws ivs-realtime create-stage --name "test-stage"
BXEMESR , SFEMEL , S H CreateStage.

EERT  BAEMMPH endpoints FE , HIH T RTMP #l RTMPS iR, %E RTMP 4325
A 3 EIX LR

IR RENEE

EFEMA RTMPS A EHFX , 4 CIZRNEEH REEENEFXAXEK, SERAIEEFEX
i ( EARREEFTHNREZANEFXHN RTMP KR ) , RAENUSEESHRABIEFX, &9
BUERRIETE userId MIBE N attributes , R EEEIETEFXNSEEMRXEK.

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'

BXRFMAFER , BFEWA , iHZH CreatelngestConfigurations

SIERENEEN , BUUMANEESSEEERX ARN X, MREEIXEK  WRRBNLEMSE
M. i, BEELE ( ‘218 stageArn FE ) AT BUEN UpdatelngestConfiguration BREHITEH , iX
HERAUETRANEEESEAMERNEE.

EE  BHELE insecurelngest FERERIAN false , FEFEA RTMPS, RTMP EZFHIEL,
MRATEA RTMP , NiEFF insecureIngest RERN true. HATEWMER RTMPS |, BRIERES
ERTMP WEEBLIRIEMERZR,

RTMP £ &8 55
TERMNNEMAER OBS Studio ; B2 , B UFERAZS IVS BEAITTHEMR RTMP 4885,
OBS 5™

1. TEHHALZELEH : https://obsproject.com/download.
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2. B HRE, EREERNARES , MRS TRIIRFERBE L,
3. TSR, FAAEFXH RTMP & RTMPS %R,
4. ERFHAPR , M AKBEREEN streamKey,
5. MEBMBMIMIRE , BHF —LRH :
a. IVS SEREEIRERIFE% 720p %A |, EE N 8.5 Mbps, HRBEHIXLRE] , NGRS M E
.
b. BiVEH HEAR DX BMEFRIREN 1s | 25, BAKHI <R ME FE AT LALLM A E iR 3t FF 1A
SIE . EEVUS CPU FARMIRIRE N veryfast , FIFERE N zerolatency , LASKH HKIE

Bo
c. BT OBS T #FEkiE , LBV LS RRIFE 2.5 Mbps BA T, X# |, EARIEKH IEZENN
AREEME .

d ZABM , RAWE B M RGBT IERE, BHRITUTERIEZ—
o 1£ x264 & F | WA bframes=0 sliced-threads=0,
o MRATLUEE B M, NPFERERN 0 ( Bl , 3¥F NVENC ) ,

EE  RTMP RAARNIE FMMARNE , BB,

6. LRI IHERE

EERT  MRBHI[NRALERIREN 8.5 Mbps , MAHEBRLNRERHL, IREANEK
HRERRERAR MBI, MEBHRARSELBNME, ABLEXTER , FREBRNERALERR
BESEIK ; flmikERN 6 Mbps.

E-RTMP Z & ¥ 7

IVS X#F E-RTMP ( #8538 EISKaPE B ) WSHEMBIZHEE , RPFEN RTMP R SMHTERMN
MARAE IVS EFX, XXFHENIERAR  RKITEAF LA URNGEENRERENE.

BIE , TERENIMSERNBRBEEZAITRAF,. EREITHAFPERNE , TSRS EREI
BES#& SDK I8 BB D ER1B % : Android, iOS F Web,

BXRRHIREE |, HSHE GitHub £ aws-samples/sample-amazon-ivs-multitrack-videos
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M
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L —])
High .
igh Quality———p [ — ]—RTC— @)
@0 Medium Quiality. m
Low Qualty——- (s [>j>[><1 Viewer 2
> o
Source IVS Stage n
]
Viewer N
OBS 5@
1. FEH %% OBS Studio :

o o K~ w0 N

a. Windows : M OBS Studio 30.2 FF#8 X 2 HEM I,

b. macOS : M\ OBS Studio 31.1 JUixXhR ( {XPR Apple Silicon ) FF#a , XIFZHEWI,
c. NEit : https://obsproject.com/downloads

BHRE, FREERVRES , MRS THRFIRF%EE Amazon VS,

NTFRSER , FRERENED,

ERZRD , MARKBRNEEN streamKey,

EZHEWMBS T |, &P BB SHEN,

EASERS  REMFENEM (EHIHR ) Ml (HH ) 2PR, VS INERNEZES
B 720p B9BI A AR UPRE] | MFOR BT E R

BERZHENAHE , WMHEHRE, ERMXEMNEDRFREMBFERZFNDIEAIERE.

CIEBRFT IR R

E-RTMP Z#HEM SR
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£ FFFmpeg X%

IBELAE A FFmpeg 2B MM 50 & 45 2388 RTMP 2589 IVS SEabRE&E S, FFmpeg 2 —
RENFRME , SFE— I LHENEHENTE  ATLAENM, SHMUAREMZEARE,

LT RIB TR ESHeERMNESERNR

ffmpeg \
-re \
-f lavfi -i testsrc=d=300:5=1280x720:1r=60, format=yuv420p \
-f lavfi -i sine=f=440:b=4:d=300 \
-c:v 1ibx264 \
-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

ERBIH , A IVS BHED APl AR B2 HEE#R $INGEST_ENDPOINT 1 $STREAM_KEY,

LB ERE IVS SRR IS EAEASE , 25 H.264 M ( 2EREXH. £ B M., THlA%
2 ) M AAC FHi,

MERMEES

WA LAERAEEO VPC i =¥ RTMP(S) # E-RTMP(S) M Amazon VPC R &IREM Direct
Connect XM EIE A, XHR LT EH VPC MIVS 2RZBIFEEE  BREFEIVEEMN T AWS M
LA, ERNIVSRENMEEREND VPC imR , i55H (IVS EEREEAFIERE) M IVS FAE R

TR A

MTRBAZEMNFEN RN RESEN RN EZATENNE , HEIXNE —REARTEARERE, X8
B F R IERmIB RS PEE —HER KT, TTRMAZ RTMP(S) #l E-RTMP(S) i
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EZAKRBA , 18X CreatelngestConfiguration Bl AB BT , ¥ redundantIngest iRER
true. IVS RMFAEN RTMP RE4. EAEENRARS K BESSEENREDR  BER MILNRES
2o

BIYERESSE API ( 0 ListParticipants ) RFETRAMINSEE, Am , TRAF REETHE—
MNESEE  ZEUSEEHRMARBPNIL participantId 5, IVS SBHEFENSE
EFEABINER. MREATENSEERS , ENESSEFHEAMIS,. MRBEHTRSHFR
&, IREENSEEHIESKBEF.

TRMAREZFERIBEERNEH. VS WENEMEBHREIN 24 pet , BEEATREAR |, IVS
BEHARNERNERZERE , HESRELNSEEFREANYER , MMiLITER AR EITE
WY € RIZR RN 5o

3R
« ARYAFEMIR , ROARBFRLSHYUE , FERDSH ( SEDPRMNE ) BARE -

B

« BUNENRERERIMIAMEERERTRNMERE (HIMFEN ISP ) , MBEAEERTE—
REMERA , BREIHE,

o EIRRIFF AR BRI R N TEERIRE .

- BEFHREERE , BUEAREBT R,

KA EFEINRE

AR MAER S WHIP REN 4S8 ( 00 OBS ) X F| IVS ket E#E L. WHIP ( WebRTC-
HTTP SREUHIL ) R AARHEL WebRTC BRI AW IETF EZ,

IVS WHIP &%

WHIP 5 OBS SHHRE , NKEAMRMET 5 —HikEFE (BN IVST#HESDK ) . AE OBS HWER
ZHNRERH IETRSEENRXMEE , RAEEASREMENRE , flngsIE. SMESNELE
e XAFRAGRRET — DML IHEEET : £/ IVS Web /™ #& SDK EEERKRH LA , REARWF
FHEKREMLEMER OBS XRIRBEEBRANIE,

SN, ELEERHAEMEM IVS I 1 SDKERT , WHIP H REM, fl , ESREHIRIDIRM
BIRT , AIRETTRESRE IVS [ #& SDK, B2 , MRRBEFIF WHIP , AT UEZN RIBRA R
F IVS,
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WHIP ER :

« BIEBRRALHEZIN , 81 SDP RNt HINEE H.264 MIAHE, MBRIUPFTIEWRHNE , NE
BRHIRE,

- £F WHIP i & (https://global.whip.live-video.net) iR [E 307 IGRTEER, WHIP % F in 45 IEH
L32 307 EEMAEEEMMBERPHRERL , EG0 WHIP FUERTESRAY BB,

OBS M

OBS MARZS 30 FF#a ¥ WHIP, B % , T3 OBS v30 E S : https://obsproject.com/s

EES WHIP £/ OBS % IVS X , BRITU TSR

1. EHEE RN ENSEESH, £ WHIP RiEF | SEETER—MTiEETHE. RABERT ,

SEETEEE 12 )NESE , BETEERHBELE 14 X,

BHRE, EREERMNRIS , MRS THRFIRPIERE WHIP,

3 FARSEF , %A https://global.whip.live-video.neto

WFHEESHE  MAETR1 PERNSEETHE,

MEBRBMNMNZE , B —LRH -

a. IVS SEREEINEE X IFSIA 720p B , IRE N 8.5 Mbps, 1R HIXLEPRE , NG iE
.

b. BiEH HERPFREBWIEFEIRE RN 1s 5 25, BAKKY < B0 18] B AT SALE I A B 4R 3t FF 2440
SIE . EEVN CPU ERARMIRIZE RN veryfast , [FiAEIRE N zerolatency , LASKT HKHE
B

c. HF OBS "X #EFBHIE , Rt BRI ASRRIBFE 2.5 Mbps AT, X# , FAREKTRIEZNIN
RBEME

6. BRI HERE,

o ~ w0 D

AR BAAETE OBS RfEA WHIP AJse IR ERIA ( flMESMENIFE ) . XEBREEXR
AEBERENMERREN. BV WHIP A TAEF XN ERE A, & OBS X HRITNH.
RSB ReTRA TRIXERBNRE,
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VS 25 EE#| | ReJIEHEINEE

RESSEAY , STURSEA)— M TEEAYAS L TEE, LERLA— A BSHRNUT
ESMEER , \NTSABLEREDN , K~ HaEREA.

HEHREBNARFSR , —IMEANERARJIRRER , EEEHN VS B, EXMEXT , RNERE
IEEEEYS , LAE TRt ES) , ME7ERHMWARATUERXHNER,

BEE#MS

- REFEX —SE5ERINANEEFX , AEEHIR.

- BREREX —SEEEFENEFX,

- EHNSEE — —NEERFEHE - ISP EREERNSEE,
BrZ2EE - MNE—E€E7K (FERFX ) #ITEHNEREFRSEE,

ERZE5EEH

Stage A Stage A

e

Partici pant A Participant B

- (R

Publisher A

Publisher B - i i
Participant B : ' Partlﬂpant B Participant A

o .
FTRFMH
EEASSEEH , EOMNRAIEHR, Hil, ERGRAAFNERORAE

1. 825& A, EEZEEX A
2. 35 B, EEETEEFXB
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BNERSE5E ASRIEFX B, HES5E B ERIEFX A, AN EAXENTREMX
.

FwrsE5&EEH
EEHS 5% , BfEA StartParticipantReplication #1E, BANE HlA REAFE A —IXZIhEE,

HSEEASHIEFXB:

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

NSEEBEHIEFXA

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

—BEHFRE , S25EHRFEFMRES , EEZMFEA StopParticipantReplication & {ERREE L E
#l, £ reconnectWindowSeconds {EENRRAM A IEEZEEENEENEF S EENBREHIN
EREEXMEREERX, reconnectWindowSeconds FIERIAE R 0,

FILZE5EEH
ZF1EEH , MiEA StopParticipantReplication #4E.

BLBS5EANEEFR A EHIEFXE :

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 \
--participant-id participant-a-id

BILNS5% B NEFR B EHATHEKA :

aws ivs-realtime stop-participant-replication \
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--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 ARSSECER | KA E&IDEE

LN 2 Amazon Interactive Video Service ( IVS ) SEitimR., RRMEMBIENRSEMFMEBES, RS
BE (M ABRE ) 280 AWS K FERANRSERIBENZTARE. U2 , BRIEXRFZH W
HH y %u:)r'\UiX‘t:bFE%UHR‘fﬁA AWS )r!KFo 73 ﬁ 2 |§‘i-—.| AWS HE%EE%}\O

ERIHEHREED AWS B, LEEEAKS, BHSH AWS BSHA.
AR RES MEEN AWS KEEIK R HHR T,

AR 55 BR #7148 0

T AERES , EANET AWS BHABRRSEER, tTNEARHATEXBSRANE

/N0

AP| T8 R R REA T A,

AP| i AR 2R &1

BERR B’¥E ERIA

=94 GetComposition 5TPS
=4 ListCompositions 5TPS
B StartComposition 5TPS
=94 StopComposition 5TPS
IngestConfiguration CreateIngestConfiguration 5TPS
IngestConfiguration DeleteIngestConfiguration 5TPS
IngestConfiguration GetIngestConfiguration 5TPS
IngestConfiguration ListIngestConfigurations 5TPS
IngestConfiguration UpdateIngestConfiguration 5TPS
MediaEncoder CreateEncoderConfiguration 5TPS
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BRERE
MediaEncoder
MediaEncoder
MediaEncoder
ParticipantReplication
ParticipantReplication

ParticipantReplication

b=
ot
13}
&

~

>
o af
B R
i

>
at
23]
i

BRI

DeleteEncoderConfiguration
GetEncoderConfiguration
ListEncoderConfigurations
ListParticipantReplicas
StartParticipantReplication

StopParticipantReplication

DeletePublicKey
GetPublicKey
ImportPublicKey
ListPublicKeys
CreateParticipantToken
CreateStage
DeleteStage
DisconnectParticipant
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GetStage
GetStageSession
ListStages
UpdateStage

ListParticipants
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24 ListParticipantEvents 5TPS

24 ListStageSessions 5TPS

StorageConfiguration CreateStorageConfiguration 5TPS

StorageConfiguration DeleteStorageConfiguration 5TPS

StorageConfiguration GetStorageConfiguration 5TPS

StorageConfiguration ListStorageConfigurations 5TPS

RE ListTagsForResource 10 TPS

& TagResource 10 TPS

FRE UntagResource 10 TPS
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Viewer 2
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BKEE -
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1§ ( 320180 ) 1§ ( 320180 )
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1& ( 360x180 ) 1& ( 360x180 )
270p (480x270) & ( 480x270) & (480x270 )
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REEMm , ARATEE AR .

Android

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

ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

i0S
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// Enable Simulcast
let config = IVSLocalStageStreamVideoConfiguration()
config.simulcast.enabled = true

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

// Other Stage implementation code

Web

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

1)

// Other Stage implementation code

BEXBMEZSINENFHEER , BZHEENT #H SDK EEHPHN'BRED ERB ( KM
& )” : Android, iOS 1 Web,

BEBKEDZRB (TEAF)
ERBITHASERNE | H2 0B RRA SDK R T BiES RHE S

« Android I # SDK
« iOS I # SDK
« Web | # SDK

ALUENITEAFEEREN InitialLlayerPreference, X&REZKA AWM E LK
preferredLayerForStream, §& X2 RELMTIBHARIEEBNE, MRERETEL, BE
BNEETHRESERTE , F—EEHNRAETATREBEL,

uu,fu? $EIJ @E

RFTE T AN FHRA TR E B E,

B o STIOR 4 =R
EERMIROLEER  BEAUTEERA.
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Android

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

Web

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Bitrate to 1.5mbps or 1500kbps
maxBitrate: 1500

1}

// Other Stage implementation code

BE ol A0 87 oot =R
EFXIMRAME  FEAUTEERA.
Android

StageVideoConfiguration config = new StageVideoConfiguration();

// Update target framerate to 10fps
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config.targetFramerate(10);
ImagelLocalStageStream cameraStream = new ImagelocalStageStream(frontCamera, config);

// Other Stage implementation code

i0S

let config = IVSLocalStageStreamVideoConfiguration();

// Update target framerate to 10fps
try! config.targetFramerate(10);

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

// Other Stage implementation code

Web

// Note: On web it is also recommended to configure the framerate of your device from
userMedia
const camera = await navigator.mediaDevices.getUserMedia({
video: {
frameRate: {
ideal: 10,
max: 10,
},
I
1);

let cameraStream = new LocalStageStream(camera.getVideoTracks()[@], {
// Update Max Framerate to 10fps
maxFramerate: 10

1}
// Other Stage implementation code

LA EF L4 R A AR 55
EEYUEMANLBRALASRE , BEAUTEERA.

Web
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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
1,
)8

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);

let microphoneStream = IVSLocalStageStream(device: microphone, config: config);

// Other Stage implementation code

AL F LA RN 2 5
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EFREETHANSEENRHEAXKPER , TEABE N subscribeConfiguration, #
HNEFXREETFRBERZ RS OBEDT. RDERRTNFHENRIDBEEER. HHEEED/
EEREN , EE/NER AT BIR S B RGE M,

BB ER XA PHRN B ESENBERITRANIER, BN NEEATURESHM , BRNEXE
MBS A, FER , ERRPREMNRPNER LT ERCNBRR  BEFELEFEY , SERIER
X 1555,

MEFEESHHME  NENKNERTIRM MEDIUM s , AEBBRFHZRETAEE,

AR &RDERRERATRITANSEE. RSEERITAE , WKNERTER, XFMENT
BREZNRTEERBEEIRM TR~ EFANLEE.

LT REIERANSF/NIERTIR A MEDIUM, iBES 1 SDK & 4L T B FrE asEM B,
Web

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

}

// ... other strategy functions

Android

@Override
public SubscribeConfiguration subscribeConfigrationForParticipant(@NonNull Stage stage,

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

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

return config;
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}

i0S
func stage(_ stage: IVSStage, subscribeConfigurationForParticipant participant:
IVSParticipantInfo) -> IVSSubscribeConfiguration {
let config = IVSSubscribeConfiguration()

try! config.jitterBuffer.setMinDelay(.medium())

return config
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* iOS : https://github.com/aws-samples/amazon-ivs-real-time-for-ios-demo/

* Android : https://github.com/aws-samples/amazon-ivs-real-time-for-android-demo/

 [Gif : https://github.com/aws-samples/amazon-ivs-real-time-serverless-demo/
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