WebRTC SZEsF AR 41 b B

LA 2R i 5 A GER 7 SE R

SHRAMBRARAS ENF ggeweﬂl,(fbang). l|"|‘foaa



Geelcbang REEE

INfOQE M (2R L4

(BT & I AR S Bl FTRYIZ 5

B a X3F InfoQM if
=5 — B9 8] )Xl v R 8l T 3 (8] &5 1

i Y, 2 . . @D N <
m (355 QCont%¥ RERARAE &)

& infog.cn
EHMARERRE: RERE v _

3 4 ” é ’x\J! -
Gt B ARRERSE 1 Q 85 InfoQ

FHRERE: WV IOVLRT 30

DRHEHRRBRAEY, ROFRIED

RELFENT Lox B9 GRADNESR l'll
atpl $.3
HENMAN: ZEt+TRNENE
=TEL

) B—-RERRT: EDMMBACZRARTL

INATE, RESKARe

SHLEW, ITVENAND, 2784,

RIS HL0) 12 FIEARBNAS

WEBRE: BEEAZ, SPTEOR FAEULERRE REW
EETRAT? T Gt IABEZREMNS | Q H

AR ZISNMFRIR: ZAMBUARAPKIRIR: B Focebook: IMBANRN
KaiOS Bt S5 WEHEISRCBRATE? B, ORDNE

T InfoQ @ EME

SO ST M 72 50 33
ELPORR

555 N E R IR P
SE— X AEBNRAKRTF =

ApJCh(' Sp‘]." ;:5:,571{'
REBTHHA, 2. K#H

MacBook
| SRSV ISRST AT A




= ZE
2019*‘55 =R Agora SZRZEFI,
MEE Web Runtime & Web &5 sntbIB i RIS T1F,
TR KA A O FFIRF R AR
Z=5 MeeGo Browser. Chromium/Blink R#%. Crosswalk Web Runtime.

Chrome OS. Android N £ZFFE Web Engine LUK OS TRBHIMF A,

2010-2018<

- gggsgbang>. InfoQ:




NAB=5 HTMLS fvE
- Web a2 iTiT8inE
=T WebGL BYEMEERSEE
- Web filsia o ir=

. WeDb A%IQJE?'_F%J /1135‘

/|

U2 I U OC RN SR

1\us

.

- gggsgbang>. InfoQ:




N S 5= 5HTMLS R ﬁ

2014108 , W3CAHBHTML 5.0knE, PEEEF mlinss

B SLIXTHTMLUS SRS 1S | Web a2 AN
SHILMERE 15 R mtEsm, WebRTC, \/\/ebGL\ Web

AudioFZERINEABY A WebF atRFcHIRE

EERBERTC, i, A TRaEaihSAsnmk /;
E/]I__II)L, HTI\/IM‘_\E@?_Z—LE/E& Web\/R WebGPU /§' SWEbt
S ockets

\/\_/ebAsselmblyl \WebGL\Compute WebNNEEZ T
RIS E A S AR, f
JO1ERSGITE |, RTCAMIBsRERIRE, Wu@Ed

HTML5$ AR F'TzELiym: ERIFARTCHRSS | i
Request

Geo
Location
WAI-ARIA I
/
/

WebSEE&pl 0Bk H%EHLXA:.F'*EW EIiOESE TS \ " /
TRTCH&QFﬁﬁE W REIXSAY [B)ER \\ I;:gp 'g:t? / //
L)\—l_/l_.r}\Av\/ebRTCJSEE(:I:\ZEIJ4:?ILJ\XT%_7&Hj—T)U/J\U|b|__IE \ N = Animation
LJJZ%EP,\;JETJ*H? TSR E R Web T A BRI i 2 N Timing

hlZIF1B HTIRER

@ Indexed Media

GMTC - Geekbang>. InfoQy

ERAAMERARKS




Web -5 T8 R
@GLW OpenGL ES for the Web

ETFOpenGL ESRIEEFEWeb 2D/3DEIF ARG |, SziFlAavaScript APHERGLSL,
WebGL 1.0E7FOpenGL ES 2.05CE)

WebGL 2.0E7FOpenGL ES 3.05CE1

WebGL 2.0 ComputeEFOpenGL ES 3.15CI)

WebGLEIFHES

2 Safari 5.1+

Chrome 9+ & 2 |
245 Safarion IOS 8

Chrome for Android 25+

~ Morzilla Firefox 4+ Microsoft Edge 12+
- Firefox for Android YES

WebGL 2.0 ComputeZiFHIES :

“ Chrome with experimental flag enabled

GMTC

ERAAMERARKS

A

19:07 2 © anll il =

O

‘ fps: 60 |

hcanvas width: 1024 o |
¥ canvas height: 1024 | &

@ webglsamples.org/aquariu

4 ,’

A '.'\
gy
g2 T C

- Geekbang>. InfoQy:

5 5= 90§ i



Web B HAT:8 5
WebGLRA &

WebGL50penGL ESHI%XFHR

OpenGL ES OpenGL ES OpenGL ES OpenGL ES
2.0
i 3.0 3.1 32 @GL|ES..
k ® ® ® ® ® ® ® 1

2007 2011 2012 2014 2015 2017 20197 &

WebGL 1.0 WebGL2.0  WebGL 2.0 Extension
@G L ™ BFGLES2.0 HFGLES3.0 HFGLES3.1

WebGL 2.0 Compute

WebGL 2.0 Extens 4 - Parallel Shader Compilation
) ension® WEBGL video to texture

GMTC » Geelcbang>. InfoQ

ERAAERARAKRS 15 =90 B i



Web -5 HATIin R

WebGPU

Bix axiF

EWebFEiREFHEORRENRER S I3 DEFZ A B ALt

. . Chrome 78 for Mac
> ¥ = Safari Tech Preview 91+ @ . .
with experimental flag

B R AR
=l Nk q Microsoft* . AR I
BEZH: Qyaican. DirectX2 N\
Triangles Benchmark (Higher is Better)
macOS Catalina Beta 7, STP 91
B WebGL
15" MacBook Pro (2016) B WebGPU
Integrated
— a1 n
*’Il& 5 *ij" 15" MacBook Pro (2016)
Discrete
EZ : https://gpuweb.github.io/gpuweb/
st - WebMetal (Apple)  Dawn (Google)  Obsidian (Mozilla) iMac Pro

GMTC - Geekbang>. InfoQ:

ERAAERARAKRS {5 559D F4




Web B HATIo R

eterogeneous parallel
@CL“computmg in web browsers

Khronos OpenCLimEEWebFERIBREY, KEGPURIZIZCPUIRL
S TRIERESD , NEGFINSTUEIELUR 3D IR iz S 42 A0

AlloyPhoto &£k% 1.0

EO
EFTENEEES LIIREE
Intel. Samsung. Nokiaz>BlSLBT @ IT N S estdEaWeb Runtime

LY B 2AIWebCLARZS,

Crosswalk
Project

Tencent Alloylmage

GMTC »» Geekbang>. InfoQy

ERAAERARAKRS




Web |~

1% 58 EafFEH YHEiQS A

5547 217 &6 5547

N/A By R E
WebGPU 217 &6 - -

» Geekbang>. InfoQ




\LL

JL T WebGLIY LA SE Enss
HihEZ{E HAItEKxWebiR1iR

SRS, LIRS

4

11:01 2 ©

(3 @ gaochun.agora.io:8443

WebRTC Canvas
CameraZiiifE R EE Bz LS (E BN ES [P HEEA

QebaL.

WebG
GLSLECIRESiERE

Agora Web SDK
(It RTCHESE

Lt |

GMTC

ERAARERARAKRS

- gggsgbang>. InfoQ:




3
V'S

H T WebGLHEJHAH

ey ey
NI
A
o

TR
| 1.YSRKEE

var constraints = audio: true, video width: 1280, height: 720
var video;

navigator mediaDevices.getUserMedia (constraints
then (function (mediaStream
video = document.querySelector ('video’
video.srcObject = mediaStream
video.onloadedmetadata = function (e
video.play

catch (function (err console.log(err . name + ": " + err.message

| 3.\ Canvas3kBY¥MediaStream

var fps = localStream.attributes.maxFrameRate;

var canvasCaptureMediaStream = canvas.captureStream(fps) ;
var videoTrack = canvasCaptureMediaStream.getVideoTracks 0];

GMTC
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var canvas = document.getElementById ('myCanvas’
var gl = canvas.getContext ('webgl2’

gl.texSubImage2D (gl.TEXTURE 2D, 0, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED BYTE, video) ;

gl .drawArray (gl.TRIANGLES, 0, 6

14.81%VideoTrack

var rtcRtpSender = that.pc.peerConnection.getSenders() ;

rtcRtpSender.replaceTrack (videoTrack) ;
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Graphics Filter ChannelProxy .} penderProcessHost RenderViewHost
Context ;
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GPU Process E E
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Context -
= Renderer
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- gl 0N
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[} l L Blink::HTMLVideoElement
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@ Issue 1877430 X | ¥ 235035-Enha: X @ lIssue 1837930 X  fF 349871-Web X | @ lIssue 1467601 X | $itREm x| + @ 111126 — Enable GPU-GPU te: X + =
# codereview.chromium.org/183793006 @ W o4 : . . , ’ .
Co 9/183 / @t 8@ - 2> C (O & bugswebkit.org/show bug.cgi?id=111126 oo & Ww & @ ¥ L Q :
H H Help | Ch i Project | Gerrit Ch igni
& Chromium Code Reviews Help | Chromium Project | Germit Changes | Sign.in ) )
WebKit Bugzilla
Issues Search
Open Issues | Closed Issues | All Issues | Sign in with your Google Account to create issues and add comments Bug 111126: Enable GPU-GPU texture copy in texImage2D() for HTMLVideoElement if hardware accelerated video decode is in use
Issue 183793006: WIP: WebGL, HW Video Decode: Implement texSublmage2D() for Video to WebGL. (chromium part) ’ Home | New | Browse | Search | | Search | [?] | Reports | Requests | Help | New Account | Log_ In | Forgot Password ’
. . ) . . | )
Created: B Bug 111126
5 years, 9 months ago by dshwang - ) m . i . )
§ Issue 187743002: WIP: WebGl X~ + Summary: Enable GPU-GPU texture copy in texImage2D() for HTMLVideoElement if hardware ...
Modified:
5 years, 3 months ago -> C O @& codereview.chromium.org/187743002/ W % & @ ® L : Status: RESOLVED FIXED Reported: 2013-02-28 16:03 PST by Jun Jiang
Reviewers: . ) ) _ ) o ) Modified: 2013-04-02 16:26 PDT (History)
cc: & Chromium Code Reviews Help | Chromium Project | Gerit Changes | Sign.n Alias: None CC List: 25 users (show)
chromium-reviews, . .
fischman+watch_chromium.org, jam, Issues  Search c Product: aeE(KSIE h ther b See Also:
mcasas+watch_chromium.org, joi+watch- Open Issues | Closed Issues | All Issues | Sign in with your Google Account to create issues and add comments ﬂm N (S QW O ]_e' ugs)
content_chromium.org, feature-media- Version: 528+ (Nightly build)
reviews_chromium.org, darin-cc_chromiur . . . Hardware: All All
wjia+watch_chromium.org Issue 187743002: WIP: WebGL, HW Video Decode: Implement texSublmage2D() for Video to WebGL. (Blink part)
Base URL: Created: o ITmnoarftancas DD I\Ir\rmD:|
https://git.chromium.org/chromium/src.git¢ 5 years, 9 months ago by dshwang v Description @ Issue 13452009: Enhance the | X +
Visibility: . WebGL, HW Video Decode:
Public Modified: <« C ( @ chromiumcodereview.appspot.com/13452009? ga=2.84900057.199051265.1575427636-932348... & % & @ ¥ L
’ 3 years, 9 months ago Currently, only texImagE -
More Reviews Reviewers: approach to texSubImage 2 Chromium Code Reviews Help | Chromium Project | Gerrit Changes | Sign in
. A\ 10)
BUG=349871
CC: TEST=Covered by canvas/v Issues Search
blink-reviews, jamesr, Krit, philipj_slow, jbroman, o . tree / graph
eric.carlson_apple.com, abarth-chromium, danakij v Patch Set 1 Open Issues | Closed Issues | All Issues | Sign in with your Google Account to create issues and add comments tree / grapn
feature-med_ia-reviews_chromium.org, dglazkov+blink,
Rik, adamk-+blink_chromium.org, Stephen Chennney, Created: 5 years, 9 months  Issue 13452009: Enhance the restrictions on going through the faster hardware path for uploading Canvas2D/Video to ...
aandrey+blink_chromium.org, pdr., rwlbuis
(Closed)
Base URL: : . - - -
https://chromium.googlesource.com/chromium/blink_git R Created: ~ Description s |Details | Formatted Diff | Diff
@master 6 years, 8 months ago by Jun Jiang Submit for EWS analysis
Enhance the restrictions on going through the faster hardware path for uploading Canvas2D/Video to WehGL.
Visibility: » M Source/core/htmI/HTN | Modified: 1) Add a new parameter dest_type for copyTextureCHROMIUM() to define the destination texture if needed. i A
) ) M Sour htmI/HTN 6 years, 6 months ago 2) Add a canUseCopyTextureCHROMIUM (format, type, level) function to check if copyTextureCHROMIUN() could be used #tase, etc.) M (4) M
Public. | Source/core/nime ! for the combination of the specified format, type and level. Otherwise, it will go through the SW path.
. M Source/core/html/can' | Reviewers:
More Reviews M Source/platform/grapt Ken Russell (switch to Gerrit), greggman, dglazkov, This patch depends on the patchthttps://codereview. chromium. org/13613006/) to land first.
M Qource‘web"V‘/ebul‘v‘led jamesr, abarth-chromium, Zhenyao Mo lent on or make changes to this bug.
: CC:
/ N Wi \ . :
M Source/wob/WebMed blink-reviews, Stephen Chennney, abarth_chromum.org Description
M public/platform/WebM » Patch Set 1
Base URL: : : : : : :
’ ) ) ) ) . . . ted in most platforms like Windows, Nac 0S¥, Chrome0S, etc, to improve Video playback performance. There is a
¥ Messages ?@it%sélsft(;t:romlum.googlesourceAcom/chromlum/bImk_g|t > Patch Set 2 : Rebase the patch with latest Blink code base stead of CPU readback and upload in texImage2D() for HTMLVideoElement in WebGL when hardware accelerated video
Tntal messanes- 8 (0 cener: » Patch Set 3 : rebase the patch and add changes with using copyTextureCHROMIUM in DrawingBuf
\F?j;ﬁg'ty: v Patch Set 4 : rebase with latest code to solve merge conflict with DrawingBuffer.cpp v
More Reviews Created.: 6 years, 7 months ago Download [raw] |
Side- Delta
Unified diffs by- — from - gsats (+40 lines, 25 lines) P
side patch
diffs set
» M Source/Platform/chromium/public/WebGraphicsContext3D.h View 1 1 chunk +5lines, -0 lines 0 comments Dc
M Source/WebKit/chromium/public/WWebMediaPlayer.h View 123 1chunk +3lines, -0lines 0 comments Dc

M Source/WebKit/chromium/src/WebMediaPlayerClientimpl.cpp View 123 1 chunk +3lines, -2 lines 0 comments Dc v
»
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TensorFlow.js

EXIEEEFINode jsil|z e IR ARYE
JavaScriptE, WebGLIEIE:

« TensorFlow&E7SakR |, 3k TensorFlow TEAESR AT

- BBEWebGLFIWebAssembly®ifhjgim , 1T XISLEIWebGPUgimR
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Emoji Scavenger Hunt 23t SIS Al Teachable Machine Move Mirror 482 RNN Node.js =T
FEREFNEBEGLRFPITHAFIESATS, SauEas EXISEEE P ER)IERSNEE T (22 A) TRk, FTERG! BRI EGR IR, REMhER, e EBFAIRGRER. REFREEAIIA NS 2=, f%ﬁﬁ Node.js )| RS eSIRIEEL IEEKIRIFEYH
SRR EIFTEEETS18? 793,
&5K1B ) &5&51KEB () &5&5K1B ) 55118 ) s5&5KB ) s51K1B )

GMTC » Geekbang>. InfoQ:

ERAAERARAKRS

12 3= 9P Fi %




WebGLA A 77 R &=

HFTensorFlow.jsZEIE
| 55032 SRR

var canvas = document.getElementByld('‘canvas');
var gl = canvas.getContext('2d");
gl.drawlmage(video, 0, 0);

var imageData = gl.getlmageData(0, 0, width, height);

|02 MRS B DS 5

var model = await tf.loadLayersModel('sr-tf/model.json’);

const inputTensor = tf.tensor(inputs, [1, 1, height, width], 'float32');
model.summary();

const prediction = model.predict(inputTensor);

const outputY = await prediction.data();

|ESEBRESR

var srimage = new ImageData(srDataArray, width * 2, height * 2);
document.getElementByld('tf-canvas').getContext('2d').putimageData(srimage, 0, 0);
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TensorFlow.jstilJia 53 i =R

SRS AIZR : 240 x 320 WIBRE : FMsbiE

& https://gaochun.agora.io/ @ X + - = X FIREZ A X @ https://gaochun.agora.io/ @ X + B -

< C & gaochun.agora.io/sr3.html - Y e : < C @& gaochun.agora.io/sr3.html - Y )y O
Super Resolution with tfjs Super Resolution with tfjs

8 fps 5 fps

@2 Geforce MX250

] UHD Graphics 620
NVIDIA. = Pht
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o gy fromElement (
Te NSOr F I OW.] SE D xE pixels: PixelData|ImageData|HTMLImageElement|HTMLCanvasElement |
HTMLVideoElement,
*IJ numChannels: number,

callback: (gpgpu: any) => void): Tensor3D {

. const tempPixelHandle = this.makeTensorHandle(texShape, 'int32');
i%UI]MVIdEOEEEEﬁIEEgﬁ)\ED this.texData.get(tempPixelHandle.dataIld).usage = TextureUsage.PIXELS;
N . o N _ B this.gpgpu.uploadPixelDataToTexture(
1z LIHTMLVideoklement &%y , EEEM Videostx4 this.getTexture(tempPixelHandle.dataId), pixels as ImageData);
pictexture |, SR M Javascriptigi NE&REE, this.gpgpu.inputTexture = this.getTexture(tempPixelHandle.datald);

let program, res;
if (ENV.getBool('WEBGL_PACK')) {
program = new FromPixelsPackedProgram(outShape);
const packedOutput =
this.makeOutputArray(program.outputShape, 'float32');
res = this.compileAndRun(program, [tempPixelHandle], packedOutput);

it } else {
i Uﬂ?ﬁﬂ iﬂgﬁﬂﬁmﬁn Sr‘zzr‘am = new FromPixelsProgram(outShape);

B O R PR AT LAET M tensorFlow js2 | TextureHErss e | res = this.compileAndRun(program, [tempPixelHandle]);
‘ }
N AR LEIT WebGLYG R4 HF TAMEE = CanvasH E7x this.disposeData(tempPixelHandle.dataId);
. @ — callback(this.gpgpu);
B RS 7 BREGPURICPUZ BHIE . return res as Tensor3D;
}

tfis-core/src/backends/webgl/backend_webgl.ts

GMTC » Geelcbang>. InfoQ
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function sr(video) { gl.scissor(@, 0, width * 2, height * 2);
// Create 1input tensor from Video element
var videoInput = tf.browser.fromElement(video, 1,

function(result) {

gl.useProgram(screenProgram.program);

gl.activeTexture(gl.TEXTUREO);
gl.bindTexture(gl.TEXTURE_2D, gpgpu.outputTexture);
gl.uniformli(alocation, 0);

gpgpu = result;
1)
videoInput.shape = [1, 1, 240, 320];
videoInput.strides = [76800, 76800, 320];
.activeTexture(gl.TEXTURELl);
gl.bindTexture(gl.TEXTURE_2D, gpgpu.inputTexture);
gl.uniformli(bLocation, 1);

// Predict and create output texture

const prediction = model.predict(videoInput);

// MakRe output texture drawable and draw to canvas gl.drawElements(gl.TRIANGLES, 6, gl.UNSIGNED_SHORT, 0);
var alocation = gl.getUniformLocation(program, "A");
var blLocation = gl.getUniformLocation(program, "B"); // Release tensors
videoInput.dispose();
gl.bindFramebuffer(gl.FRAMEBUFFER, null); prediction.dispose();

gl.viewport(0, 0, width * 2, height * 2);

|
[
|
[
|
[
|
[
|
[
|
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Web Neural Network API W3CH =8 Z I X AR IECEHERIAIProposal . —
Draft Community Group Report, 15 October 2019

i EX—EBR A IR AL NS T FBAP

This version:
https://webmachinelearning.github.io/webnn/

NZ : https://webmachinelearning.github.io/webnn/

Issue Tracking:
GitHub

Editor:
Ningxin Hu (Intel Corporation)

USINESS GRUBT-

cOMMUNITY &°

o
Explainer: Q"\
explainer.md ~
Wil Ve
Copyright © 2019 the Contributors to the Web Neural Network API Specification, published by the Machine Learning for the ®
Web Community Group under the W3C Community Contributor License Agreement (CLA). A human-readable summary is

available.

Home /Machine Learning for the...

MACHINE LEARNING FOR THE WEB COMMUNITY
GROUP

The mission of the Machine Learning for the Web Community Group (WebML CG) is to
make Machine Learning a first-class web citizen by incubating and developing a
dedicated low-level Web API for machine learning inference in the browser. Please see

: o e : , , _ , the charter for more information. The group invites browser engine developers,
This specification was published by the Machine Learning for the Web Community Group. It is not a hardware vendors, web application developers, and the broader web community with

W3C Standard nor is it on the W3C Standards Track. Please note that under the W3C Community interest in Machine Learning to participate.
Contributor License Agreement (CLA) there is a limited Opt"OUt and other conditions apply Learn more Note: Community Groups are proposed and run by the community. Although W3C hosts these
about W3C Community and Business GrOUpS. conversations, the groups do not necessarily represent the views of the W3C Membership or staff.

Abstract

This document describes a dedicated low-level API for neural network inference hardware acceleration.

Status of this document

GMTC » Geekbang>. InfoQ:

12 3= 9P Fi %

ERAAERARAKRS




Web LBk E > Ry

g'é HIAI

HUAWEI

®©penVIN®

s NPE SDK

Qualcomme

shapdragon

@ NNAPI

BT EHIAIWeb RuntimetGNPU, DSPREEARE D IRttea Web A E

475 "Agora ﬁ -
. Web Runtime f

= Geekbang>. InfoQy




WebF-a iR T ] e 2
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import androidx.appcompat.app.AppCompatActivity;

import android.os.Bundle; } 20113 © al Sl =
; import io.agora.WebViewl;
; AarTest

7 & public class MainActivity extends AppCompatActivity {
) P2P onTrack ms

First Remote Frame ms

Address: wss://58-211-82-172.edge.agora.io:9860/
2 @verride . {"version":"746e26a @ Nov 8 2019 22:30:31"}

3 o protected void onCreate(Bundle savedInstanceState) { 1 Role: host

4 super.onCreate(savedInstanceState);

5 setContentView(R.layout.activity main);

private WebView webView;

webView = findViewById(R.id.webview) ;
webView.loadUrl("https://webdemo.agora.io/premium rtc test 3.0/");

} 1 <7XmL version="1.0" encoding="utr-8"7>
2 € <androidx.constraintlayout.widget.ConstraintLayout xmlns
3 xmlns:app="http://schemas.android.com/apk/res-auto"
4 xmlns:tools="http://schemas.android.com/tools"
5 android:layout width="match parent"”
6 android:layout height="match parent"
tools:context=".MainActivity">

, ° <io.agora.Web\liew
1O android:id="@+id/webview"
11 android:layout width="match parent”
12 android:layout height="match parent" />

14 </androidx.constraintlavout.widaet.ConstraintLavout>

-
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