& INEEE

TIEHME, A —T T AR AR SR B RIFE KR daPF3A %, Demo LFE. Server &
FE, X3RS OUHEERE D) HULSRKIBZ NG Z K. RERSTFIEFHHE KK
U WebRTC [FF R,

1.1 WebRTC s

WebRTC J&—HEU) THESE I8 A5 D RETI AN BRI a5 H i EOR,  d/T4EMIBEE (World Wide
Web Consortium, W3C) FlH M TFE{F254H. (Internet Engineering Task Force, IETF) Bt&HE
PRk, FFLE 2018 4E 9 A EAFHEN CR (Candidate Recommendation) BEY, X% WebRTC 1.0
R ZhEEAT AP JE X A FEATE il

FEW a2 SCHF 7T, Bdge AT Safari H7E 2017 EIENE AT IS R WebRTC, N EZAigi &
FF WebRTC ) Chrome. Firefox #l Opera, H Fil ¥ W& 4L L4 3 RKF WebRTC 1. %R, A
) 1 30 6 2% SCRE AR FE T BE A A g X, A ik AT AT LAFI A adapterjs  Chitps://github.com/
webrtcHacks/adapter) 31X — =G5 R AL BA [F] 0] Wi 25 1 22 5+t

Google Chrome X WebRTC 528 (&% Google WebRTC) J& 5¢ 4RI, HAZ UL C++
%5, ST WebRTC ik HLE ¥ API, T Chromium WYi# 4%, IE4F, WebRTC MIfRAY
PEHE AT Android Fl i0S/macOS “F &) SDK #%%, 43l i 4 Java Al Objective-C %11, fHT
XS FIT R E WM, Windows A1 Linux F- & U AT EAE#H ] WebRTC ) C++% H#EATIF A

WebRTC N Fl——T 18 /& Web Jiiiid /& Native Sii——@H #4H 3 Fig4r#: P2P (Peer to
Peer) 13, SFU (Selective Forwarding Unit) #=(H MCU (Multi-point Control Unit) #x. JHHT,
P2P M 22 R B AL Ui 1) B S IR KM T 452 , b S {58 FH IR 55 25 i I LR E0AR , SFU Al MCU
LRI — 52 22 B IR 55 48 e R IR B0 - P2P AR 2 mT DAYa 2D AHL IR 55 248 TR 4% 77 5 1) FAs
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(LR B8 7 i 2 ) 4 P 24 3 42 o e AT B ORAIE, 3 UG 18 O BORAEAE & %% — 28, T SFU AT MCU
RN, IR S5 om FI A R DL ARG E 1, B BER Rl ih i, (H R EA B = I RAS .
WebRTC Native App i Fi] £ % 1] SDK it & Google WebRTC, {HFLLE A — b HoAth iy FFIR S2 I,
Lk https://github.com/awslabs/amazon-kinesis-video-streams-webrtc-sdk-c A https://github.com/pion/
webrtc. MIJRETERESE KA, Google WebRTC & 5 ¥ 1), {HGM# B, 1fi H pion/webrtc i
FEAE Go 1 F KL, A HARR BT 5
WebRTC 55 ¥i——3 iU AE & H, BLL SFU M MCU #5850 B AL BE H——
A AR 2 TR B I S, B Google WebRTC [ BAFF Ul 71 1) P2P 15 4 IR 55 31 AppRTC
(https://github.com/webrtc/apprtc) , LA Janus Chttps://github.com/meetecho/janus-gateway) ~ Jitsi

(Chttps://github.com/jitsi/jitsi-meet) . Kurento Chttps://github.com/Kurento/kurento-media-server) -
Licode Chttps:/github.com/lynckia/licode) . mediasoup Chttps://github.com/versatica/mediasoup) -
Medooze Chttps:/github.com/medooze/media-server) A1 OWT Chttps://github.com/open-webrtc-toolkit/
owt-server) .

JREAE 10S/macOS. Android/Linux. Windows iX 3 Z5°F- 5 H WebRTC H & A2 Rl — /N
P, ABZmEHBIAE, FrAANATREE]—42. 534, Android/Linux M4 RIS R UM R G2 IX 7>
KNG XFT macOS R4, WRKAEFE ARG HERRSG, AN THI RS 1.
EH IR SiE R B ¥ 44 webrtc_ios. webrtc_android F1 webrtc_ windows =4~ H 3%, —3% 60 GB.
T TR P TR P SIS R R AR, KT A E B R AR SRR, X AR T

1.2 i0S/macOS ZiiFIhE

WebRTC i0S/macOS IR % AE macOS FitAT, AR RIAEZ macOS 10.15.3
(19D76) Al Xcode 11.3.1 (11C504) , FFHARH AL AE W A4 30GB [ [A] o

BN ITEE T 3 WebRTC i0S/macOS KD, LA S A PR, TR 75 ZRAT T
#2235 depot_tools. depot tools #& Chromium AR FE T, 24t TV, KT, T
YRR FIZEThAE, 1217 depot tools 75 B Python 2.x A3, 1 H.75 Z /25 5 build (--version %15
AgEH HAIME S, macOS FR 4t H i i Python ML 2.x, BA WA, (HURAL virtualenv 5%
conda 55 T HE H R 4011 Python 5%, 5 75 B0 M HT A 551 Python v P47 ST BEHE 3 R 4L 1) Python
PR .

T depot_tools 1 WebRTC iOS/macOS AT i dir &1 F -

git clone https://chromium.googlesource.com/chromium/tools/depot tools.git

export PATH=$PATH:<depot tools clone EZAHiM)EE>

# cd FIFEKE WebRTC 10S/mac0os AL ER H 3t/

fetch --nohooks webrtc ios

# Bk APITREE, WAMmESETH R NH (gclient XfF

# £ target_os BNt mac, XEMILHWTLUHT macos FFRT

gclient sync

AT fetch A gelient 74, Hi/& depot tools HEAEH
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1.3 Android/Linux ZaiFErks

WebRTC Android/Linux HJFF & 75 %4E Linux FHEAT, 22 SR LUEOE, B LAZE )
i T A Docker 4% (Docker 154 MM AHR, K AT Ll R AEMAR K HoR), 3 B HUE TP
JE It Docker —#JH BRI AT, EH

docker run --rm \

-v <HEHE WebRTC Android/Linux fCHEERIZEN 45> /webrte \
-it piasy/webrtc-build

HIRAT 2 T3 Docker 58, FHEE—o. HANKIIE, 217273 Docker FiA% 5491 ) i
BAT, BT EEALEIT T WebRTC Android/Linux R T FERIHEE, XN TH N
WebRTC Android/Linux f8H3 f 4 W1 :

cd /depot tools && git pull

cd /webrtc

fetch --nohooks webrtc android

# RS PATIEEE, WA METH R T .gclient UM

# 1E target os BNk linux, XREMREHW LA T Linux AR T

gclient sync

1.4  Windows 4iFEkis

WebRTC Windows HIT & 75 227E Windows T #EAT, BT AL Z Windows 10 Fll.
Wz (Parallel Desktops HEfUAL) F1 Visual Studio 2017 (f&j#K VS 2017) #X .

TEARE Z 7T, FRATFEFETE B T # depot_tools, Windows - & A &iHid git clone F#k, Ml
TMNE M TE —ANEHM zip 4 CF # 8 4 hitps://storage.googleapis.com/chrome-infra/
depot_tools.zip) , FEJGEMEEFIFEANH R, EEAZEREN G RIERBEH, — et
HEANHZFE, Bllgit HRWRESER. MR )G, 2 depot_tools BEAE AN NE] Path I &, fE3
A Bt # DEPOT_TOOLS WIN TOOLCHAIN Ji&%E N 0. WERWE, TG TE N,
AT — K gelient, AFERUEMISEL, XIXHATRN 11k gelient Z2EAH AR TR, HEE— g%
i H emd.exe, 5 MRS T R AT RETCIZ IR 2246

T# WebRTC Windows XTSI &40 T

# cd FAHENE WebRTC Windows RGN H 3 H

fetch --nohooks webrtc
gclient sync

FETF A% 1% WebRTC Windows RS2 BT, AT Z5eHL B IF Visual Studio JF ARG,
4% VS 2017 installer 2 )5, A LLUEE TR, Baiininin ™S4
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—--add Microsoft.VisualStudio.Workload.NativeDesktop --add
Microsoft.VisualStudio.Component.VC.ATLMFC --includeRecommended

JA BN PR 2% 10.0.17134 KA Windows 10 SDK CAZRELE FEIXARA) , SR BRI
4% WebRTC Windows & 75 Z A% %% Debugging Tools for Windows, {H'EAZiEIE VS 2017
installer ZZ3EM, T2 7E%3E5¢ Windows 10 SDK 2 J5, fE#HIHIMH 4 dF Windows Software
Development Kit, #AfFEEE “1Bo” 105 41k I 231

1.5 HHPr WebRTC Ziiftifhs

WebRTC M RAEF IR, AR —RAEAIL TR, @URFEMNEN (BHE R RIE
WebRTC [f] Android 7 bintray =& A7 587 5 N —IEHD S

FHTCA ) WebRTC ARG E L ZL AW, HEAF G REAER—FF: 58 WebRTC LAXH5
B BRI B35 WebRTC ARG 2 mT LUE I git #0E 5, QiR xRS it 12 0k
TEAT AT HREN st H S5 HAT git pull BIF], 75000 7] 58 75 Z 47y S EEE @I git rebase S5 2
B (git BAEX BRI, REWTLLEATERZRD o 58 g 100408 75 22 E 58 37 AR 6 g
JE AT, fEAAATHHEN sre S H G HAT gelient sync B[ o

1.6 macOS -] Android Z#ifirbs

B WebRTC B 77 W FRATE A Linux 31T Android &, (HIGIE 2 EHIMLILZ Docker
BB AR TV S AR UE EALERE . AT G WA E macOS R4 ik WebRTC Android [ 424X
i, 78 B MacBook FIBESNHERE . N EACHS BARIE /315 B Docker 8%, A B AR 1 2
FPERER RA K.

ARG BT

® /& Docker 421%. 2 F]l % (gclient sync 44~) 4F Android/Linux 94X/ & ,
® %7 src/third_party/android ndk/source.properties £ Linux NDK #95A, 2K/ T AT ARG
macOS NDK, F#3#&/&A src/third party/android ndk B K Z#)M %, 12F%4e/&A NDK A
F 249 BUILD.gn £ 4)id k. 4 AR 2 # K K428 A 49 sre/third_party/android_ndk B &4,
Fl ¥ #7i% /& % Linux NDK, %8744 A macOS NDK, A3 1 F 4 KA F# NDK 7.
® {5 sre/build/toolchain/gec solink wrapper.py K &5~
# Finally, strip the linked shared object file (if desired).
if args.strip:

result = subprocess.call (wrapper utils.CommandToRun (
[args.readelf[:-7] + "strip", '-o', args.output, args.sofile]))

o  T#HZE#49 gn (https://chrome-infra-packages.appspot.com/dl/gn/gn/mac-amd64/+latest ) #= clang-format
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(' https://storage.googleapis.com/chromium-clang-format/0679b295¢e2ce2fce7919d1e8d003e49747
52423, & E# R /549 hash 1H 3% sre/buildtools/mac/clang-format.shal &9/ 7 ) 33|
src/buildtools/mac B & F .

A %F llvm (B A T 69 macOS RAHEAA llvm-ar XANFEF ) , HhFEFEH

“ Isre/tools/clang/scripts/build.py --without-fuchsia” . #& £ F KA F18 LR, WEE
FHPAT A ZRF llvm,

F2$JAVA_HOME/bin #n%| PATH /usr/bin 6987 d, XAFKI|e9ha 2 E 69 jdk 3542, Lahhk
* 3 rtjar T, HF W 4AIRA “No such file or directory: '/System/Library/Frameworks/
JavaVM.framework/Versions/A/jre/lib/rt jar'” .
AR A Python 2.x %9 shell 24T gn #= ninja BP ] %3%.
T H8IEAT gn 4R dR4S string_replace B AR, KR F A ARG gn THATAZF KE, T
RIEATRRELIZHTIAT .

ERROR at //build/config/BUILDCONFIG.gn:598:24: Unknown function.

_output name =
string replace("S${ magic prefix}${ output name}",

See //testing/test.gni:123:7: whence it was called.
shared library( library target) ({

See //webrtc.gni:379:3: whence it was called.
test (target name) {

See //BUILD.gn:487:3: whence it was called.
rtc_test("rtc unittests") {

&8 sre/third_party/ijar/BUILD.gn 9 “if (is_linux) {" 2 “if (is_linux || is_mac) {" .

T # macOS # A4 JDK 11.0.4( https://www.oracle.com/technetwork/java/javase/downloads/java-
archive-javasel1-5116896.html ) , T #X jdk-11.0.4 osx-x64 bin.tar.gz 7 #&/E /5 F jdk-11.0.4.jdk/
Contents/Home/ Bl k%4 & A7 4% src/third_party/jdk/current Bl 5k, % KX 28 2 Z A& RA
8B XK.
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2.1 ‘BJj Demo fbif

WebRTC A GAEIEES, FEA - ME LRSS oA Gl o AT, (542 RS 5
ot A, KIEBEEDRE.

WebRTC B J; Demo 72 AE, IG5 4% : Android/iOS/macOS 52— %, fif]
(145 4 A 4545 /& AppRTC Server, 7 /'3 4 AppRTCMobile; Windows/Linux /& 7 —%, K
54 Ik %5 %% /& PeerConnection Server, % F' i I /f PeerConnection Client. %~*F* 5 ] AppRTCMobile
Z A LS I E HE U (Loopback) AT £ HAHHHEIL (PeerConnection Client)

2.2 % AppRTC Server

AppRTC Server & W2 — LA 4 TAE, A7 ERHENAIGE EF, EH5 WkfELT
T — Docker %%, it Docker —#/HZNEIAT, JEH W H . HT 75 EIF8— B UDP %ill, macOS
A Linux B BO07 XA BrIX ), BN & 1 58 2077 Xe8A AN .

macOS R4 A 32 A:

docker run --rm \

-p 8080:8080 -p 8089:8089 -p 3033:3033 \
-p 3478:3478 -p 3478:3478/udp \
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-p 59000-65000:59000-65000/udp \
-e PUBLIC_IP=<[R&&HViAH 1P Hudk> \

-it piasy/apprtc-server

W “<IR S ) 4G TP Rbk>" 3% A 2 REE 49 AppRTC Server 89 IP bbb, T+ 3 &
AppRTC Server bkt P 24L& ZRLE) 49 4k

Linux R4 834 A:
sudo docker run --rm --net=host \
-e PUBLIC_IP=</RZ5&ViIAIMK 1P Hidk> \
-it piasy/apprtc-server
IR 25 25 B3 K Jith 75 T2 PRI o 1 4 R
TCP 8080 /Hl F Signal Server 4 HTTP R 4-.
TCP 8089 /Al - Signal Server 49 WebSocket & %-.
TCP 3033 Ji] T ICE Server.
TCP 3478 #= UDP 3478 A T TURN Server 4% P 5% 3R I 1P Huiik,
UDP 59000-65000 /| F TURN Server 52 SR %c45 4%

o Rt LABAS ARG, FEi2S, FT-FH @,

2.3 &471i0S AppRTCMobile

T#F WebRTC i0S/macOS A2 J5, v 1 FIFHIRATNIA # 2 1¥) AppRTC Server, [F]i
T Xcode FTH EHLIHIR, FATHZX WebRTC i0S/macOS IS HEAT D VFE

VAT A #vh WebRTC i0S/macOS XA E 64 src B F AL E &,

® 44 examples/objc/AppRTCMobile/ios/Info.plist ¥ 49 Bundle ID, %% com.google. AppRTCMobile,
¥ 257 A A3 49 Bundle ID, #)4= com.piasy.AppRTCMobile.

® /%E examples/objc/AppRTCMobile/ARDAppClient.m ¥ ¢4 kARDIceServerRequestUrl & 214,
F A BH @"http://<IRS-2547 9] 49 TP Hohk>:3033/iceconfig".

® h3E examples/objc/AppRTCMobile/ARDAppEngineClient.m, % /& 3h P 9 https:/appr.tc 23
A hitp://<FR 45257 7] & TP Huhk>:8080.

® 4h%E examples/objc/AppRTCMobile/ARDTURNClient.m, 7% 40 T %45k

/) RIEARIT 4 47400
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NSDictionary *responseDict = [NSDictionary dictionaryWithJSONData:data];

NSString *iceServerUrl = responseDict[@"ice server url"];

[self makeTurnServerRequestToURL: [NSURL URLWithString:iceServerUrl]
WithCompletionHandler:completionHandler];

/[ B AR
NSDictionary *turnResponseDict = [NSDictionary dictionaryWithJSONData:datal;
NSMutableArray *turnServers = [NSMutableArray array];
[turnResponseDict [@"iceServers"] enumerateObjectsUsingBlock:
~(NSDictionary *obj, NSUInteger idx, BOOL *stop) {
[turnServers addObject: [RTCIceServer serverFromJSONDictionary:objll];
b1
if (!turnServers) ({
NSError *responseError =
[[NSError alloc] initWithDomain:kARDTURNClientErrorDomain
code: kARDTURNClientErrorBadResponse
userInfo:@{
NSLocalizedDescriptionKey: @"Bad TURN response.",
b1
completionHandler (nil, responseError) ;
return;
}

completionHandler (turnServers, nil);

B R)E, BATA LS gn fr4E K Xcode T2, SR Xcode 4. iE17. k. &
% 10S arm64 224 Xcode TREMIAr AT

# cd % WebRTC 10S/mac0s USR] src H

# WO HT AT A2 Python 2. x 5

gn gen out/xcode ios arm64 --args='target os="ios" target cpu="arm64"'
—--ide=xcode

IR bk fiy RSB T R

Automatic code signing identity selection was enabled but could

not find exactly one code signing identity matching

Apple Developer. Check that your keychain

is accessible and that there is a valid code signing identity

listed by “xcrun security find-identity -v -p codesigning’

TIP: Simulator builds don't require code signing...

ERROR at //build/config/ios/ios sdk.gni:155:7: Assertion failed.

assert (false)

See //build/config/sysroot.gni:67:3: whence it was imported.
import ("//build/config/ios/ios _sdk.gni")

See //build/config/linux/pkg config.gni:5:1: whence it was imported.

import ("//build/config/sysroot.gni")

See //BUILD.gn:15:1: whence it was imported.

import ("//build/config/linux/pkg config.gni")
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] PAZ4iA%m 48 build/config/ios/ios sdk.gni, I ios code signing identity description = "iPhone
Developer"f&4°N ios_code signing_identity description = "Apple Development" .

RIPAT LR A5, ELRI LATE out/xcode ios arm64 HH#KE|—/N4 A all. xeworkspace HI
3, XA R RTIEIE Xeode $TF, AN 2-1 AT 2-2 FroR.

Il xcode_ios_arm64
HS =y %y h @ Q

Name Date Modified Size

all.xcworkspace Today at 22:57 140 bytes
. args.gn Today at 22:57 39 bytes
B build.ninja Today at 22:57 301 KB
R build.ninja.d Today at 22:57 7 KB
»> [ clang_x64 Today at 22:57 61 KB
. low_bandwidth_audio_perf_test.runtime_deps Today at 22:57 192 bytes
> [l obj Today at 22:57 7.2 MB

products.xcodeproj Today at 22:57 2.8 MB
. toolchain.ninja Today at 22:57 518 KB

I 2-1 WebRTC iOS Demo Xcode T 24 pish

22 WebRTC iOS Demo Xcode L%

1E Xcode ZEMISHIAEFIEH “products” , run target iE#F “AppRTCMobile” , TFECHHIH
B target IEFE “ AppRTCMobile” , 41 2-3 Fias.
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e )
v B products

» [l audio

» Ml audio_codecs

»> Bl call

> [ crypto

» Ml neteq

»> [ rtc_event_log

> [l stats

»> M task_queue

> [ test

» [ transport

» B units

» [l video

» [l video_codecs
BUILD.gn
M array_viewh

array_view_unitte:

m async_resolver_factory.h

audio_options.cc
audio_options.h
candidate.cc
P candidate.h
create_peerconn

ROk, il Xcode TREWE H “General->Identity” #5747 “Choose an Info.plist file” , %

B products

PROJECT
B products
TARGETS
®© sources
® Al
yag rtc_unittests
yay slow_tests
sa¢ video_engine_tests
At voip_unittests
g webrtc_nonparallel...
vy webrtc_perf_tests
vy low_bandwidth_au...
vz base_i18n_perftests
vy base_perftests
enEs yay base_unittests
yaz common_audio_uni...
/a3 common_video_uni...

vz AppRTCMobile

vy apprtcmobile_tests

ection_factory.cc
o & Ml apprtcmobile_tests...

K] 2-3  iFF target

Indexing | Processing files

¥ Identity

¥ Deployment Info

# examples/objc/AppRTCMobile/ios/Info.plist, U1 2-4 Ffis.

B products

PROJECT
B products

TARGETS
® sources
@ Al
sy rtc_unittests
Ay slow_tests
#ay video_engine_tests
A% voip_unittests
¥y webrtc_nonparallel...
¢ webrtc_perf_tests
7y low_bandwidth_au...
7y base_i18n_perftests
7aq base_perftests
#Ay base_unittests
7y common_audio_uni...
¥y common_video_uni..
743 AppRTCMobile
7y ObjCNativeAPIDemo
#ay apprtcmobile_tests
Ml apprtcmobile_tests...
#Ay examples_unittests

A rtc_media_unittests

Choose an info.plist file:
Q

v B products
v [l Source
v Il build
config
Ml ios
B Buildinfo.plist
B Module-Info.plist
B entitlements.plist
v Ml examples
I objc
MW AppRTCMobile
v Ml ios
B info.plist
v M objcnativeapi
B Info.plist
v Ml sdk
v Il objc

Cancel Choose

Status Bar Style

K] 2-4 1%+ Info.plist

Build Settings Build Phases

Choose Info.plist File...

vice
iPhone
iPad

Mac (requires

Portrait
Upside Down
Landscape Left
Byndscape Right

Default

Hide status bar
Requires full screen

Supports multiple windows

#AFZ 5, Xcode B A B TR R AEFTTAL, 73R 2T “Choose an Info.plist file” .
FEJpS, FiEE Xeode 89— bug, &ATTA A EF “Signing & Capabilities” 4724
TABFEAELEE, XIFRMNESLIL Infoplist 4:4FCL2AKT, BAHCRREAR EHL
Bundle Identifier 512 8.7 .
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FERK, 1E Xcode TFEE B “Signing” H/A1%E “ Automatically manage signing” & iEHE, I

AT Developer Team, #0F 2-5 iR,

General Resource Tags Info Build Settings

e_ios_arm64

¥ Automatically manage signing

Team | No

Bundle Identifier com.piasy.AppRTCMobile
Provisioning Profile Xcode Managed Profile

Signing Certificate Apple Development

Status
development team.
t team in th

K25 WEXL

T WebRTC # oA 4 B A 11 WebRTC. framework 72

Build Phases Build Rules

1 Signing for "AppRTCMobile" requires a

— BN, R A7 BAE Xcode

THEE B “Frameworks, Libraries, and Embedded Content” #473¥5/l WebRTC.framework, #1[&

2-6 ffi7N .

B products Choose frameworks and libraries to add:

PROJECT
B products
TARGETS

— 7 SIOW_LESLS.app
entity
7y system_wrappers_unittests.app
7as test_opus_api.app

- 74 test_opus_decode.app
sources

© Al

g rtc_unittests

#As test_opus_encode.app
#As test_opus_padding.app
#As test_support_unittests.app

4 slow_tests Az tools_unittests.app

7y video_engine_tests 7as video_capture_tests.app

e Yot v Deployment Info vaz video_engine_tests.app
i ittests..
s webrtc_nonparallel... S
#As webrtc_nonparallel_tests.app
ez webrtc_perf_tests
#as webrtc_perf tests.app
£ WebRTC.framework
v $i0s13.4

B Accelerate.framework

#ax low_bandwidth_au...
#a¢ base_i18n_perftests

ez base_perftests
74y base_unittests £ Accounts.framework
RVN——

A3 common_audio_uni...

Add Other... v Cancel

#ax common_video_u
#ax APPRTCMobile

#4 ObjCNativeAPIDemo
¢ apprtcmobile_tests Status Bar Style
Ml apprtcmobile_tests...

#a examples_unittests

¢ rtc_media_unittests

yay modules_tests

i ¥ App Icons and Launch Images
Ay modules_unittests
#a¢ audio_codec_spee... G e
#aq audio_decoder_uni.. Launch Screen File

7y video_capture_tests

¥ Frameworks, Libraries, and Embedded Content

Az peerconnection_un...
A rtc_pc_unittests

4 tools_unittests

£ framework_objc_si...
#aq sdk_framework_uni...
M sdk_framework_uni...

7y sdk_unittests
¥ Development Assets

Ml sdi_unittests_mod...

%] 2-6  #£ Frameworks, Libraries,

Build Settings

Add

¥ Landscape Right

Default
Hide status bar
Requires full screen

Supports multiple windows

Use Asset Catalog...

and Embedded Content H.7%J1 WebRTC.framework
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PLAE AT LAE iPhone FEHEFI N, £ Xcode HIEF KA, AL IFE T T . WebRTC i0S
(1) 4 3 S B2l ninja SERHT . gRiid A2 ANl 2-7 Fso

3 A > = > R ez AppRTCMobile ) /* Build

By Group By Time All Recent All Messages All Issues  Errors Only

¥ yas ADPRTCMobile [6/2401] CXX obj/madules/rtp_rtcp/rtp_rtcp_format/target_bitrate.o
)‘ Build Today, 23:47 [7/2401] CXX obj/madules/rtp_rtcp/rtp_rtcp_format/sender_report.o
7 Build T = [8/2401] CXX obj/moadules/rtp_rtcp/rtp_rtcp_format/sdes.o

[8/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp_format/tmmb_item.o

v B Workspace i
[10/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp/flexfec_header_reader_writer.o

LEY ning T
# update Signing [11/2401] CXX obi/madules/rtp_ricp/rtp_rtep/contributing_sources.o

[12/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp_format/tmmbn.o

[13/2401] CXX obj/madules/rtp_ricp/rtp_rtep_format/tmmbr.o

[14/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp/flextec_receiver.o

[15/2401] CXX obij/callfcall/receive_time_calculator.o

[18/2401] CXX obj/modules/rtp_rtcp/rip_rtcp/flexfec_sender.o

[17/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp_format/transport_feedback.o
[18/2401] CXX obj/modules/rtp_ricp/rtp_rtcp_format/extended_jitter_report.o
[19/2401] CXX abj/modules/rtp_rtcp/rtp_rtcp/forward_error_correction.o
[20/2401] CXX obj/modules/rtp_rtcp/rtp_rtep_format/fir.o

[21/2401] CXX obijcall/bitrate_allocator/bitrate_allocator.o

[22/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp_format/extended_reports.o
[23/2401] CXX obj/modules/rtp_rtepjrtp_rtep_format/rtp_generic_frame_deseriptor.o
[24/2401] CXX abj/call/call/flexfec_receive_stream_impl.o

[25/2401] CXX obj/modulesrtp_rtcpjrtp_rtep_format/nack.o

[26/2401] CXX obj/call/fake_network/fake_network_pipe.o

[27/2401] CXX obj/madules/rtp_ricp/rtp_rtcp_format/rtp_generic_frame_descriptor_extension.o
[28/2401] CXX obj/modules/rtp_rtcp/rtp_rtep/time_util.o

[29/2401] CXX abj/modules/rtp_rtcp/rtp_rtcp/tmmbr_help.o

[30/2401] CXX obj/modulesjvideo_coding/video_cading_utility/frame_dropper.o
[31/2401] CXX abj/modules/rtp_rtcp/rtp_rtcp/ulpfec_header_reader_wi

[32/2401] CXX obj/modules/rtp_rtcp/rtp_rtcp_format/rtp_header_extensions.o
[33/2401] CXX abj/modules/rtp_rtcp/rtp_rtcp_format/rtp_header_extension_map.o
[34/2401] CXX obj/modules/rtp_ricp/rtp_rtcp/rtp_utility.o

[35/2401] CXX obj/modulesirtp_rtcp/rtp_rtcp_format/psfb.o

K 2-7 fmididiE

¥ kKiZ47/5, Xcode VT RefRbkadR4s, - E Identity 4 Bundle Identifier %1% &43E /R A
“Choose Info.plist File...” , iX& K % ninja X E# A K T —i& Xcode T2, T4 —K
B 2-6 P 6948AE, BRIBATHPT,

FRINEAT )5, Rsh At inE 2-8 2 E PR .
HdiHE ) “Loopback call” B 46 B4 AW, R 2-8 HEIFR.

ol PEBH T 23:39 C@o51%

AppRTC Mobile o

Loopback call

1 2-8 AppRTCMobile i0OS
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Kl 2-8 LA RBRIIRZ, X&FN i0S AppRTCMobile BRI FH ) & 2% A7 9 % 2
192x144, FATAT L4 B AW B IAIE N R BT, EFREMIN SR N 640480 (] 2-8
FH PRI .

2.4 811 macOS AppRTCMobile

WebRTC macOS ] Demo 211 AppRTCMobile, 4%RiX H & Xcode TFEM) target 447, SEPr
B~ macOS i) App. H1 T macOS AppRTCMobile 1 iOS AppRTCMobile 3£/ T A #B/4CHS,
F i, WiRILATIEIZIT i0S AppRTCMobile B & XA T2, X A T EZAIIMENR T, &
M E S 2.3 F5FF S BARRSAE ot B AT 18 0K

£ macOS F, ATHZEH gn A4 Xcode TFE, #RJ5iEIT Xcode 4% 217 ik,
A B macOS x64 424 Xcode AR A 241 R -

# cd #| WebRTC 10S/mac0S fRIBFEN] src HEH

# IR G ET A 1T AHRE Python 2. x 35

gn gen out/xcode mac x64 --args='target os="mac" target cpu="x64"'
--ide=xcode

U SR iy A% R, 3 AT BAZE out/xcode mac x64 H st R F]— N4 A all.xeworkspace 301,
e 2-9 s
I xcode_mac_x64
e = Q
Name Date Modified Size

all.xcworkspace Today at 23:53 140 bytes
. args.gn Today at 23:53 37 bytes
R build.ninja Today at 23:53 194 KB
I build.ninja.d Today at 23:53 7 KB
. low_bandwidth_audi...erf_test.runtime_deps Today at 23:53 204 bytes
> [l obj Today at 23:53 7 MB
@ products.xcodeproj Today at 23:53 3.4 MB

. toolchain.ninja Today at 23:53 167 KB

2-9 WebRTC macOS Demo Xcode T F&AE it B

Wi Z SRR E I Xeode FTHF, B IRFTHF Xcode &7 HBAIE scheme, iy
“ Automatically Create Schemes” $Z£HEIR], Ul 2-10 AR .
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Indexing | Processing files

Autocreate Schemes

The workspace “all” contains a large number of targets, which may cause a large
number of schemes to be automatically created. If you prefer, you may instead
manually create only the schemes you need.

Manually Manage Schemes Automatically Create Schemes

K 2-10 Automatically Create Schemes

G Xcode FMUNE 2-11 Fizm.

iourcasy = My NAae al Roady | Today at 23:3

v I Source
» sl
> I sudio
» B build
» B call
g
b
rim
» I examples
» I logging
> B media
» B modules.

v I Product

K 2-11 WebRTC macOS Demo Xcode T.F%

A0S TAE—H, BAIBTELE Xcode M- FHiAEHEH “products” , run target EFE

“AppRTCMobile” , TFECMHI#E target tHik#E “AppRTCMobile” , Wi 2-12 7R

BERK, il Xcode TREWE M “General->Identity” #43[] “Choose Info.plist File...” , %

# examples/objc/AppRTCMobile/mac/Info.plist, 41l 2-13 Fizs .
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products
¥Vl Suuice
»> Ml api
» [l audio
» [l base
» [ build
» [ build_overrides
» [ buildtools
> M call
» [l common_audio
» Ml common_video
» [l examples
» Ml logging
» Ml media
» Ml modules
> Ml p2p
> Ml pc
resources
» [l rtc_base
» Ml rtc_tools
» [ sdk
» [l stats
»> [l systel
> [ test
» [l testing
third_party
» [l tools
» [ tools_webrtc
» [l video

BUILD.gn
m common_types.h

Indexing | Processing files
B products

©)

PROJECT
v B products

B products v I Source

s AppRTCMobile )

8 B <

PROJECT -
¥ Identity

a products
TARGETS

| sources

@ All
M

‘ \/
| rtc_unittests Deployment Info

[ slow_tests
=

| video_engine_tests

[ voip_unittests

[] webrtc_lib_link_test
[~] webrtc_nonparallel... Eg2relicons
[7] webrtc_perf_tests
[ low_bandwidth_au...
[7] base_i18n_perftests
[7] base_nocompile_te...
=

| base_perftests

[ base_unittests

[ build_utf8_validato...
[7] check_example
[ test_child_process
e

| common_audio_uni...
= common_viaeo_uni...
AppRTCMobile

XA IES _UTItEsts
[] stun_prober

[7] rtc_event_log_rtp_...

| rtc_media_unittests

Kl 2-12 &+ target

Choose an info.plist file:

Build Settings

TARGETS
[] sources
@ Al
[T rtc_unittests
[ slow_tests
[7] video_engine_tests
[] voip_unittests
[*] webrtc_lib_link_test
[~] webrtc_nonparallel...
[7] webrtc_perf_tests
[ low_bandwidth_au...
[7] base_i18n_perftests
[7] base_nocompile_te...
[7] base_perftests
[] base_unittests
[*] build_utf8_validato...

[7] check_example

[7] test_child_process

v [l build
v Ml config
v Ml mac
B Buildinfo.plist
v Ml examples
v Ml objc
v [l AppRTCMobile
Ml mac
B Info.plist

Choose Info.plist File...

v Ml sdk
v [l objc
B info.plist
v [l test
v Ml mac
B info.plist

ie Asset Catalog...

Cancel

K 2-13 %4 Info.plist

V¥ Frameworks, Libraries, and EmHy

V¥V Development Assets

Build Phases

Build Rules
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#2108 TAZ—A4F, LT feik 452 5 Xcode B89 N BAL R K A ATFT E AL, 475 A B “Choose
Info.plist File...” 43275 X5 2.3 FA0F, RAEHEL,

1217 macOS Demo AW EZE4, FrUARATIAEH o] LR @ T i 8179w %F T« WebRTC
macOS 141 SZPr 2381 ninja 58, FiFE RN 2-14 FioR.

» E - ApPRICMobile) = My Mac Building APPRTCMobf Building 14 of 1
< ¢ ADPRTCMobile ) 7* Build

ByGroup| By Time Al AIIMESSEgEsY| Al lssues  Errors Only
¥ yag ApPRTCMobile 2802] CXX obi/rtc_base/platform_thread_types/platform_thread_types.o
/" Build Today, 23:38 [326/2802] STAMP obj/rtc_b:

Workspace jecoder_g722.0

2802] CXX obj/rte_b c_bas  derivation_hkdf.o
2802] CXX ol p/basicportallocator.o
2802] CXX ot

essagequeue.o
te._limiter/rat

4SS 432 5 KF) 2.3 7 &40,

JRYBEAT A, BB 2-15 Fs

To start call:
« Enter AppRTC room id (not neccessary for loopback)
- Start call Loopback

Start call

2-15 AppRTCMobile macOS

7] “Loopback” B I%HE )G ¥y “Start call” $4HLEN AT 4G B #E B BOIR, RORWE 2-16 Bt
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2-16 AppRTCMobile macOS [ # F Uk

2.5 a4t Android AppRTCMobile

WebRTC FALASZE B3 R4 Android Studio T, KILIRZIF K N SREA R8I is 47
Android AppRTCMobile Ti H . 24 T & s EF, EH 'S 7 —2L% Gradle A, H4 WebRTC
B 5 RAGAE Bintray ] C+HCRYEI S8EREE (so) MU #ER, XEEME R EEIF R IHIR Java 18D,
TR IR G FH Android Studio T FFRIW], RGBT B K K Java XA,

XEAE MHEAE T 5 1 GitHub & FErR, 38 a2 B A R4

git clone https://github.com/Piasy/webrtc.git

T BESE 5, (E Android Studio & h AL 7 “Open an existing Android Studio project” %41,
FEAE T H I % AR I R AE H e % webrte/sdk/android_gradle H 5% open.

FTHF L5, Android Studio FTEI4IE 2-17 AR .

X EFTIFR PR Fa2 WebRTC i0S/macOS ARG, K9IXA™ Android Studio “T-F# 4R 2
BIgAT R I Java ARRY,  Jit AASTE AL WebRTC Android F 2 BEAK S o

Gradle Sync 5% )5, 1547 AppRTCMobile Bl 7] % %3547 Android AppRTCMobile.

FRINEAT I, A A Kl 2-18 KR .

FEhE, s LA CRE” A, K 2-18 FEFTRIBEE R . TSI EIRRE, a5
i “Room server URL” , ¥ https://appr.tc 220N 2.2 TiBE RS # bl Chttp://<HRk 5525 Vi 71 /9
IP #hi41k>:8080) , w1l 2-18 A B,
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(] android_gradle [- i brtc_rep te_| wdroid_gradle]

droid =

> Iz appric

- pc_client_api
>

>

 1: Project

webrte

Build

creenManifests

m | e Yl

%

Git: aveonf *

O 4

AppRTC Settings

Neyouaey,

Enter a room server URL.

https://apprtc

Max delay to retransmit.

Max attempts to retransmit.
CANCEL oK

Data id.

Room server URL.
http

Display call statistics.
led

Debug performance tracing.
led 4 Z xcvbnmg
Enjzb\e‘RmEvenlLog. 2123 & & Era } @
i)

K 2-18 AppRTCMobile Android

WA E B SE, sdia B “Loopback” %41, RIWITT4A B4 EYIEl, BORMNE 2-19 fr
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K 2-19 AppRTCMobile Android B+ H Uk

2.6 i0S/macOS/Android AppRTCMobile i

AT 228428, %11 &1 AppRTCMobile 2 [A] 7] L H
i, RO AL AppRTC Server. T st ffj B/ 48—
THEAELRR.

%%, Android AppRTCMobile ERIAE /2 VP8 MLAT
Guhl, AT EAE W E T P 2808 H264 Baseline
(H264 High 77 L4, Ak R 7.0 DLEMFHABEERD
75 0 H A v B ST PTRE SRR . W E S 2-20 B
MNe

2 5 TE 1 TS N HE BB N b5 )5, 7E Android
AppRTCMobile H s o AAEAT (] (1) FT L U B bR B A N %
F31a], 1E i0S AppRTCMobile /& & T IR EBAY “Call room” ,
7t macOS AppRTCMobile H U /& 55 “Start call” , 43541
K221 BA. BA. TEFIR.

[OR 4 | 19:01

Select default video codec.

O vps
O vP9

@® H264 Baseline

O  H264 High

CANCEL

K 2-20 BEE MRS N H264 Baseline
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"REBEN o FEZH T 08:15 @ 0 34%m )

AppRTC o X AppRTC Mobile O

115* 1

Fdvorites Call room.

Loopback call

No favorites

To start call
~ Enter AppRTC room id (not neccessary for loopback)
- Start call Loopback

B 2-21  Android/iOS/macOS fI 5[]

BB AR T o A mf EVER: AppRTC Server X i T 55 [A] () AL FEA R AR
e, JUHEFEEIT, BB RN E A AN F b3 185, 75 00T B 23R8 bl 18] .

2.7 Android C++fChE bk

i0S/macOS AppRTCMobile [] Xcode T.F#1] LA% BT HIACHE 15 B I s b AT BB, AR
M RtAE AR (8, {HJ2 Android T H A1¥%A CHARLRBAIE J7 308, i fULiREN S F#E 2 A
i, BARIRATATLLA Android A% AR Xcode W H, (HRRIBEEARIRLH, Frilan i aef
Android Studio [f] Native JF & 3 #f, #AEH 7E 7T .

R TRKINRISS ), RAMR TR, FRAERT 248 K.

YH.0r 152 3 W] REAE 72 % WebRTC Android Studio 1 H Chttps:/github.com/Piasy/webrtc.git) I 5t
RILT — e HAfE T %% CMakeListso A&, ‘BTN T 528 WebRTC Android C++ 1X
MERE) . AN ixEs CMakeLists R /& £ 1F Android Studio /&4 %1% WebRTC Android C++H4 A,
HAEL S WebRTC Android C++H1AXRS, BRI IRATIE & 75 ZA — 17 #4547 1Y) WebRTC Android 4
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$2E 5178/ Demo

i

I,
BT RAE 2.5 75 4T H A Android Studio T2 2% gradle.properties 3CA4:
St Android Studio ZMAY “Project” TH#=, &I Project E,
WHE Project MERRT, HFF “Project” R, ZRAMXUARFZRITARE—E,
ETFEHF,

2| gradle.properties X1, Wit{T4miE, WE 2-22 Aire

[ oK J

= H S ¢« = AppRTCMobile v
android_gradle 11 gradle.properties

B Project v

-

£ AppRTCMobile

<> webrtc

2

android_gradle
radle
.idea
= AppRTCMobile
gradle
i webrtc
.gitignore
android_gradle.iml
& build.gradle
extract_src_from_gn.py
| gradle.properties
e,
gradlew.bat
i local.properties
README.md
& settings.gradle
» |llii External Libraries
» P Scratches and Consoles

51l Layout Captures

K 2-22 %k gradle.properties A4
O ER AN R Android C-+H QRS AH S BB 40 T -
compile native code=true

webrtc repo=/Users/piasy/src/media/webrtc repo/webrtc android/src
webrtc build dir=out/android studio

android jar=third party/android tools mac/sdk/platforms/android-28/android

.jar

py2=/Users/piasy/anaconda3/envs/py2/bin/python
protoc=/Users/piasy/src/media/webrtc repo/webrtc android/src/out/protoc

e compile native code T 424 Android Studio T#2,2 % /& I C+H-XAL A S5 A=K, sLit & &
W HAS LA true;
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® webrtc repo | T 457 WebRTC Android/Linux X% &P £ 69 46513542, w1 @ C.2483], KM
175% T —Hy A 44749 WebRTC Android 45 35E, #hRAX B TR B4,

o webrtc_build dir A T48 7 4iF A A RARAIAZR, ——/MA3t3542, AB%TT webrte repo.

® android jar A T4§% Android SDK #9 android.jar #8%F 8542, 4.2 482 F webrtc repo.

e py2 Al T48% Python 2.x T HATAL 5 49 4315442,

® protoc Jil T 457 protobuf 4aiF A2 64633842, IANAEFE B 4447 21834 ninja 4iF
—RFEG B ATRAER, HiFFET:

# cd |/ E WebRTC Android/Linux fXAEN H XM src FHIH

gn gen out/android debug arm --args='target os="android" target cpu="arm"'
ninja -C out/android debug arm network tester config proto gen

Bk APAT RS, FRATRE 2 prococ HUAERL T, B812N out/android_debug_arm/clang_x64/
protoc.

WEEHE)E, M Android Studio %A~ (1] File->Sync Project with Gradle Files, sync 568 J5ia
17 AppRTCMobile 2104 ¢ C++i%. @47, AT LL attach debugger 1, W11 2-23 iy

Match Case Words Regex 2 matches

task genWebrtcSrc( :Exec) {
(! File(webrtc repo).exists()) {
IllegalArgumentException( ${webrtc_repo}")

File("${webrtc_repo}/${ [ ] [ ] Choose Process

IllegalArgument ${webrtc repo}")

File(py2).exists()) {
Py2) ( = Debugger: | Dual

IllegalArgumentEx ‘ brtc_repo}")

v B LGE
File(protoc).exists()) org
IllegalArgumentEx {webrtc_repol}")
ml

buildDirFile = File("${

n_gn.py
workingDir webrtc_repo

createBuildDir =

genBuildFlags =

${webrtc_buil
¢{ tr

[ 2-23 attach debugger
ZJERAT UAE C+HRTE B B W s, B @I step in M Java AGTE8 825 3 N B INT ) C++ARAD
T RBEAJLAEZFI:

® WebRTC Android/Linux XA Z 4942 %, % %A= https:/github.com/Piasy/webrte.git A& T 942 5
HF—2, “TvAid it git reset & branch 4-4-i£ 4% git IR,
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e  #3F WebRTC Android #= https:/github.com/Piasy/webrtc.git /&, &-ZMII% webrtc build dir A
X,

o JeRVixd TREAFRFREAFRMSFLEEELETRZAN, FEMM webrtc build dir B &
#=.externalNativeBuild B 5k, VABAPR—ANT 3095353088,

2.8 %% PeerConnection Server

PeerConnection Server s&fit Windows/Linux PeerConnection Client i F {5 4 R 55 %%, & B
f&i 5, JE8IT ninja #7249 R T HATRE T S RIS AT R .

PeerConnection Server £ Windows Al Linux E#BA LLZE4T, ASCLL Linux BRASHH -

# cd FjiE WebRTC Android/Linux fAi%E HRK src ¥ H XA

gn gen out/linux debug x64 --args='target os="linux" target cpu="x64""
ninja -C out/linux debug x64 peerconnection server
./out/linux debug x64/peerconnection server

B¢ 2 /&1847 PeerConnection Server F£/5 . A T 1k 7 i AE 17 In] EIX AR S5 o8, AR
i PRISATRE R ) IR 5545 B KBTS T TCP 8888 3 11 -

2.9 8%t Windows PeerConnection Client

Windows ¥iij PeerConnection Client 25 F) 2 i FIZ 1T #RAEH W1 B, ZWiFarS U0 R

# cd 2 & WebRTC Windows fRAZZERH KM src ¥ HaH
gn gen out\x86\debug clang vs2017 --args='target cpu="x86"' --ide=vs2017
ninja -C out\x86\debug clang vs2017 peerconnection client

PATRIIE . #3 out\x86\debug_clang vs2017 H X H ] peerconnection client.exe, X7 RIA]
17, AT 2-24 Fios.

# 7 WebRTC - [m] X

| o

& 2-24 PeerConnection Client J& %) 5]
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&y N IEWA1Y PeerConnection Server IP Al )5, At “Connect” B A]i%3:%] PeerConnection
Server, HEA peer 5K T M. R HIELZ JEH HAh Client E#:F] Server, BLfESIER T W, W
K 2-25 Fiam .

B 2-25 peer 5IF A H

M F R PR —I0, B F11Z peer K AL P2P & MATIETE
Windows 1 Linux PeerConnection Client .3 ] 5 324 B an B 2-26 A1 2-27 fiizs o

> |

K 2-26  Windows ¥iij PeerConnection Client

2-27 Linux % PeerConnection Client
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Linux 5 UAMTE (NED A1 Windows Ui RN (KT D #5A77E ) T i 15 710 1) /8,
A& Linux 5% YUV 48 FIAEEH T — 55 7 1 S 20

2.10 1817 Linux PeerConnection Client

Linux Jf; PeerConnection Client #2571 4w PR FlIZ 1T 5 Windows i —FF ] .
# cd 3 E WebRTC Android/Linux UL H K src T HEH

gn gen out/linux debug x64 --args='target os="linux" target cpu="x64""
ninja -C out/linux debug x64 peerconnection client

Linux %% PeerConnection Client ff) FL T A1#:4F 5 Windows W5e4—3, &% 2.9 TWHIA],



7F b —3 BRATRINIZIT T WebRTC %11 & I Demo FEFF, A TR 4341 — K Wit 5 ALAUE
THHFEA AR, A2 —F WebRTC HIt%{» API.

3.1 thil4ity

AppRTCMobile HIFHFNE AN 3-1 Fros .

apprtc-server

Signaling ICE TURN
Server Server Server
.

audio/video/data

M

3-1 AppRTCMobile #hFh45H
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apprte-server 1X > Docker Fifg BT 1 3 PR S5#5 27 -

® Signaling Server: B FEILEIE . F F 495 32, vAK WebSocket Kif 474 &; A4 & T Google
App Engine #9 Python SDK 33, /&# # T Golang I,

e ICE Server: il F F4 STUN/TURN Server &5 url. l P % . Bi4Z 8, 2 & —/AH£45 NodelS
25,

® TURN Server: ICE #4X 2 #) TURN Server, H& 7 5% KI M 1P, AL ASR BRI o 45 7R
4, iX 24 M 49,2 coturn (https://github.com/coturn/coturn ) F /87 B .

B S RT3 MRS 227, SERUMA GG E]. SREL TURN Server Bt E . 44T ICE
VOLFE )2 45

T TG, AEEATE — R EBUE T AR, R PSR i S B LA 1 R

SR 3-2 fiR.

D Lf& offer
A
e 1 E i

1 createOffer MAFEIE | FZ offer
setLocalSdp
3
4
ws 532 answer setRemoteSdp
createAnswer

tLocalSd|
5 setRemoteSdp setbocalscp

onlceCandidate onlceCandidate

candidate

addlceCandidate addlceCandidate

Bl3-2 EHHEIERP R

KT BIEEAH PeerConnection ( f8JFR PC ) X%, F G Offers
& jimiEid Signaling Server ( HTTP AR%S ) 38 Offer X% N & i,
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NZ i G AR PC XWR, EARinH Offer KEZ PC, SR/G3K1S Answero

N & umiEid Signaling Server ( <% #E ) 3£ Answer & 25 & itCif o

EICIRIC N B imE Answer X E 45 PCo

M imER SR A PC B ICE Candidate( £33%175]8) TURN Server ), ##1Y Signaling Server
($OER: ) A%, Miwit ICE Candidate R B4 AT PCo

PRI ITHAEEST P2P Y Socket, JFULE SZHINEIE,

BT ORBA Ml A1 B 10 4% ] g R

3.2.1 PeerConnection

F

WebRTC (4]0 A] LA 9t Wi 28 7 R TCHf A A i) P2P #4438 (
T =N 0 HE PeerConnection, 15 i FK PC.

fRPRTTZ . XA P2P SR

oyl

3.2.2 Offer. Answer #1 SDP

Offer A1 Answer #f{J& T SDP (Session Description Protocol) . Jii4 8 X, SDP j&—fifiid & 1%
(Session) [P —RHEIEZUW . — R HLE . — XML IS 2 — kil Bt
i LR R TR S ? B LA A 2 AR A A ALttt HARCAHHR 2 HAR I &S B .

N A TRERRRIE? PIAZ 5SS DRGNS A N RE B pr A
SRR AR 2, AT HAE BRI R BARAE, M2 8% N — AR RS 5K R
1) R A S PT LA SRR B v o B )38 0, IS A G R A L 3 o A% R AN AR 5 7 BRSR VAT
[ ERBCE, AN ER R IR A LE T .

A, —IRETERA AR E WA R RN TE, DA NS WA B, XA
REPREPT A NERRE S 5 il . Ry & — DM 1) Sl AGRE Jefe i — 2l (Offer)
HAthZ 535 FHRE Offer 45 H CES (Answer) , A REINIEW—BUE A e ESE. IR
—HUE47Jp? WebRTC [ALE 7 s R E T -

3.23 ICE

ICE s&HT UDP SiffLHir) NAT FiEPil CESP MR TCP i) , &% L&
Offer/Answer F AU &, £FF STUN. TURN Wr¥5E @ TAE. ICE £ 7E SDP F g s htic
SAE (IP+port+Hhi) , ARJE N H BT EENR, W@ 2 5wl vl DU T A AR B 1 .

3.24 STUN

STUN HJ& NAT FiEM—E TR, FeBmuir s, et 73R — W M iEH (IP+port)
Xof L FR) 3 P EE R R G &R (NAT Binding) [FL#], #4246 7 NAT Binding fRIEHLE] . WebRTC H
A BT X BRI
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3.2.5 TURN

TURN #pifs& STUN B — 7R, fovF—A peer A ffTH A relay address 5t A LLFIZ 4
peer SEILE(E . BALIAIUE? BLR NEEA peer 2L —/NH4kRE, A peer 1] A BHR 4k HIE K
¥¥E, TURN Server st & EHEFE K45 A

i‘zﬁiﬂ% P2P, l%iﬁz%&%ﬁ%ﬁ?*ﬁ\ TURN Server [H#s, (HEEAEENT, BAUER
T RESLDLE S, BATEE TSR

3.2.6 ICE Candidate

TR C B AT 2 — 1 ICE Candidate, TJREA LLF 4 Ff.

o K FIHMANMNLIED FRIAGH e (host) .

® STUN Server A 2|49 % P 556934t (server reflexive, 45 2 srflx) .

® TURN Server HiZ%& F sk Bty ok bt (relayed) .

o E@MNGRIAZP, R AXTF SRR R A D69k (peer reflexive, 45 A prflx )

PN P Ei& Candidate AR B4 & W VFAREZEE, HSEhr FIRZHSHA T, #ilan L.
R AN oAb T PR AS[E ) NAT W28 5 I, 028452 bk AR 2 3 X ik, AR JoikiE i@ . ICE
AR S 2 T IR A & ] DLEE . BAk? B A B 2% M 4 M I 25 253
DR 286 2 1 b Bk 0 92 1 3 15 72 % P o o BC i), QiSRG 2 g4 D ik, e OF
RERG RNtk T H D o TURN Server AJ PA[FI HRAS srflx Fl relayed Candidate, 1) STUN Server A
45 srflx Candidate (FTLA coturn s&2—- TURN Server) o
Al 3 i Candidate #thEAIOCRUIR: (511 A RFC 5245)

To Internet

H.
=
P
He

| fommm———e—e—e Relayed
Yiy |/ Address
F———————- +
| |
| TURN |
| Server |
| |
F———————- +
|
|
| /= Server
X1':x1'|/ Reflexive
oo + Address
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| [ommmmmemeses Local
X:x |/ Address
o +
| |
| Agent
| |
o +

3.3 %0 API Fll Demo RS FL

FEATEAT2A 4 WebRTC #0 i APL. 4 7 7 AU, AT 24 H % i Demo 1
X e APL RS A7 E

3.3.1 Z=R¥liRlt

FEAF & B2 7 iR A6 F WebRTC ) APL Z BT #S 5 ZEHEAT — Lo aa el , TR W E S
PEDIRETT K. WIEaA SSL, 4R AT LS trace. B H EHH 4%

1.i08S im ¥Rk

i0S I 1 #) 4 b AR 15 fE  examples/objc/AppRTCMobile/ios/ARDAppDelegate.m  [f]
application:didFinishLaunchingWithOptions: &% (i0OS App #F2 /3 sh 58 s ) B .

NSDictionary *fieldTrials = @Q{};
RTCInitFieldTrialDictionary(fieldTrials) ;
RTCInitializeSSL() ;
RTCSetupInternalTracer () ;

KR PEDRE (fieldTrials) 3¢ B A TG 1019 =5 o 4a, X HE HBkid .

2. macOS im#iE

macOS Uit F) ] 45 1k A8 5 £E examples/objc/AppRTCMobile/mac/APPRTCAppDelegate.m ]
applicationDidFinishLaunching: P41 (macOS App #HF2 )5 20 5€ s HI[E)D) B,

RTCInitializeSSL() ;

macOS it AL T SSL, A TR AT L8 P DI fE .

3. Android w4151t

Android ¥ W] 46 AL 7E examples/androidapp/sre/org/appspot/apprtc/PeerConnectionClient.java
IR R B, £ 1F activity 1 onCreate PR #4)i% .

final String fieldTrials = .
PeerConnectionFactory.initialize (

« o7

PeerConnectionFactory.InitializationOptions.builder (appContext)
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.setFieldTrials (fieldTrials)
.setEnableInternalTracer (true)
.createlInitializationOptions()) ;

Android i ] SDK Xf ¥ 46tk i #E 47 7 7 3%, AT Ll iE PeerConnectionFactory.
InitializationOptions Xf B I & > 7 Bt 4% il 4] 46 A (1) i A% o 3L P4 3 S I 6 465 n 4k 3) & &2
(libjingle_peerconnection_so.so)  WESLIHEINEEFF K. WILHML SSL 5.

4. Windows Zs #1481k
Windows ¥iii (] 44K A 7E examples/peerconnection/client/main.cc ) wWinMain B4 (F£ 7 A\

FEREO B
rtc::WinsockInitializer winsock init;
rtc::Win32SocketServer w32 ss;
rtc::Win32Thread w32 thread(&w32 ss);
rtc::ThreadManager: :Instance () ->SetCurrentThread (&w32 thread) ;

webrtc::field trial::InitFieldTrialsFromString(FLAG force fieldtrials);

rtc:

:InitializeSSL () ;

Windows %iiFl Linux I R 46 40 HLIE 75 22 e E 4% SocketServer 48, SR )5 A4 Refd H HA 1
5. Linux sm#1E 1t
Linux i BRI U646 AR IS 7E examples/peerconnection/client/linux/main.cc [ main %L (FEHF A

D H.

webrtc::field trial::InitFieldTrialsFromString(FLAG force fieldtrials);

CustomSocketServer socket server (&wnd) ;
rtc::AutoSocketServerThread thread(&socket server);

rtc:

:InitializeSSL () ;

3.3.2 PeerConnectionFactory

VAN Ja fEH PC AT, AT ZELBIEMYILEN PeerConnectionFactory Xf 4, [k
PC 1O 17 L) .

1.i0S/macOS i tliE PC Factory

i0S. macOS *f WebRTC #%.0» API M H# 2 [ —EAUG. @@ PC Factory HIMCALLE
examples/objc/AppRTCMobile/ARDAppClient.m ] connectToRoomWithld:settings:isLoopback: B %

B, X

RTCDefaultVideoDecoderFactory *decoderFactory

¥ 21t ViewController {272 B 4% 18 -

[ [RTCDefaultVideoDecoderFactory alloc] init];
RTCDefaultVideoEncoderFactory *encoderFactory =
[ [RTCDefaultVideoEncoderFactory alloc] init];
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_factory = [[RTCPeerConnectionFactory alloc]
initWithEncoderFactory:encoderFactory decoderFactory:decoderFactory];

i0S/macOS fill## PC Factory 48 E T WA Zw i factory, WA KIS, {84 WebRTC P
BRI ERN LRI AT

2. Android i 613 PC Factory

Android ¥fi €] # PC Factory M {3 £ examples/androidapp/src/org/appspot/apprtc/
PeerConnectionClient.java HJ createPeerConnectionFactoryInternal EIE( B, XN ESTE activity Y
onCreate PREL-HHE I -

final AudioDeviceModule adm = createJavaAudioDevice () ;

final boolean enableH264HighProfile =

VIDEO CODEC H264 HIGH.equals (peerConnectionParameters.videoCodec) ;
final VideoEncoderFactory encoderFactory;
final VideoDecoderFactory decoderFactory;

if (peerConnectionParameters.videoCodecHwAcceleration) ({
encoderFactory = new DefaultVideoEncoderFactory (
rootEglBase.getEglBaseContext (), true /* enableIntelVp8Encoder */,
enableH264HighProfile) ;
decoderFactory = new
DefaultVideoDecoderFactory (rootEglBase.getEglBaseContext ()) ;
} else {
encoderFactory = new SoftwareVideoEncoderFactory() ;

decoderFactory = new SoftwareVideoDecoderFactory() ;

factory = PeerConnectionFactory.builder ()
.setOptions (options)
.setAudioDeviceModule (adm)
.setVideoEncoderFactory (encoderFactory)
.setVideoDecoderFactory (decoderFactory)
.createPeerConnectionFactory() ;

A i0S/macOS i fe FE A —FEM), {H Android 3k T A0S0 6D factory 2 4, I8AH 24
PR LA B o X2 TR S5 200 i R T4, ax BBk

3. Windows/Linux i fl]## PC Factory
Windows. Linux X} WebRTC #%.» API i FH#( 2 [F—&R . Al PC Factory [fURSFE

examples/peerconnection/client/conductor.cc [ Conductor::InitializePeerConnection P& % H, X/ EK%L

SAEF IRy CHS R T AR D I A

peer connection factory = webrtc::CreatePeerConnectionFactory (
nullptr /* network thread */, nullptr /* worker thread */,
nullptr /* signaling thread */, nullptr /* default adm */,
webrtc: :CreateBuiltinAudioEncoderFactory (),
webrtc: :CreateBuiltinAudioDecoderFactory (),
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webrtc: :CreateBuiltinVideoEncoderFactory (),
webrtc::CreateBuiltinVideoDecoderFactory (), nullptr /* audio mixer */,
nullptr /* audio processing */);

F5 WebRTC #%01 AP #52& C++3231, Java/Objective-C #5 R & — ZE 3%, EH? Google &
Ji %} Java/Objective-C [FJSERR{EH > —tk, KX JZ 25 H & & C++ APL BE f5—

3.3.3 flJ& PeerConnection

PeerConnection 25/ WebRTC HARIHSZMEM, FTLARMIES LI/ RAH, 5034
F—F PC X R0 % .

1. i0S/macOS i#fliE PC

i0S/macOS i 6] # PC I 7E examples/objc/AppRTCMobile/ARDAppClient.m ]

startSignalinglfReady PRECH, XA AR P i Vi 0] Signaling Server 1 ICE Server 58 i # 14
A, BIER] TN EE. @ EERT R rE S AR

RTCMediaConstraints *constraints = [self defaultPeerConnectionConstraints];
RTCConfiguration *config = [[RTCConfiguration alloc] init];
RTCCertificate *pcert = [RTCCertificate generateCertificateWithParams:@{
@"expires" : @100000,
@"name" : @"RSASSA-PKCS1-vl 5"
11:
config.iceServers = iceServers;

config.sdpSemantics = RTCSdpSemanticsUnifiedPlan;
config.certificate = pcert;

_peerConnection = [ factory peerConnectionWithConfiguration:config
constraints:constraints
delegate:self];

Qg PC iy, FARME T 3 MSHL:

® RTCConfiguration: )% PC %t 0F 49 i—ﬁ‘@&ﬁfi* &, €,3% IceServer 13 8. SDP & R AS,
NEEL, E@eE T AR BREI

® RTCMediaConstraints: 4] PC % &5t éﬁﬁ%@#ﬂi&@&ﬁ EmeED PR BRETNE.

® RTCPeerConnectionDelegate: PC #8% F 449 =1, bb'}(mi?%ﬂki‘. EUJCEHE] . £33 ICE
Candidate /=%, ARZELRY, BE@EED P EEAETA

2. Android %63 PC

Android ¥l PC BIfXALTE examples/androidapp/src/org/appspot/apprtc/PeerConnectionClient.
java [f] createPeerConnectionlnternal BR#H , X /™ bR 202> 7% P i U7 7] Signaling Server # ICE Server
SERJERORAT, BIER TN DAL G A A S A .

PeerConnection.RTCConfiguration rtcConfig =

new PeerConnection.RTCConfiguration (signalingParameters.iceServers) ;
// TCP candidates are only useful when connecting to a server that supports
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// ICE-TCP.

rtcConfig.tcpCandidatePolicy = PeerConnection.TcpCandidatePolicy.DISABLED;
rtcConfig.bundlePolicy = PeerConnection.BundlePolicy.MAXBUNDLE;
rtcConfig.rtcpMuxPolicy = PeerConnection.RtcpMuxPolicy.REQUIRE;
rtcConfig.continualGatheringPolicy =

PeerConnection.ContinualGatheringPolicy.GATHER CONTINUALLY;

// Use ECDSA encryption.

rtcConfig.keyType = PeerConnection.KeyType.ECDSA;

// Enable DTLS for normal calls and disable for loopback calls.
rtcConfig.enableDtlsSrtp = !peerConnectionParameters.loopback;
rtcConfig.sdpSemantics = PeerConnection.SdpSemantics.UNIFIED PLAN;

peerConnection = factory.createPeerConnection(rtcConfig, pcObserver) ;

ZHF 10S/macOS ¥ & A — £ 1. PeerConnection.RTCConfiguration I PeerConnection.

Observer B 1L/ AT E T B HANA.

3. Windows/Linux 8l 3& PC
Android ¥ i) # PC F) /XS 7E examples/peerconnection/client/conductor.cc FJ Conductor::

CreatePeerConnection F# B, XEAEIZ1E Demo 1 T peer 513 70 2 X oy BRUS B HiAtl peer )1
{5 B E8E A .

)

webrtc: :PeerConnectionInterface: :RTCConfiguration config;
config.sdp semantics = webrtc::SdpSemantics::kUnifiedPlan;
config.enable dtls srtp = dtls;

webrtc: :PeerConnectionInterface: :IceServer server;
server.uri = GetPeerConnectionString/() ;

config.servers.push back(server);

peer connection = peer connection factory ->CreatePeerConnection (
config, nullptr, nullptr, this);

1 #EH1 i0S/macOS i FE A —F£ ). RTCConfiguration F1 PeerConnectionObserver t B £ 5 [
RN

3.3.4 £# Source F1 Track

A PC M HBRN TSI, WORRIEANE Track, M Track AIEHENIRE T

Source. A1 T REE G Source A Track FILHT,

1. i0S/macOS il Source #1 Track
i0S/macOS 1% Source 1 Track JfRAS7E examples/objc/AppRTCMobile/ARDAppClient.m ]

createMediaSenders B HUE, QIE5E PC Gt = L BIEH .

B HRATE — T EHM Source Al Track K64 .

RTCMediaConstraints *constraints = [self defaultMediaAudioConstraints];
RTCAudioSource *source = [ factory audioSourceWithConstraints:constraints];
RTCAudioTrack *track = [ factory audioTrackWithSource:source



B3IE BEARESH | 35

trackId:kARDAudioTrackId];
[ peerConnection addTrack:track streamIds:@[ kARDMediaStreamId ]];

HathE R, R FEE A PC Factory 1% Ffl%E Source A1 Track, #RJ54 Track ¥sinZE| PC
P,
BT SREATE — T Source A1 Track B 6%

RTCVideoSource *source = [ factory videoSource];

RTCVideoTrack *track = [ factory videoTrackWithSource:source
trackId:kARDVideoTrackId];

[ peerConnection addTrack:track streamIds:@[ kARDMediaStreamId ]];

QIR GANE e 44, (HRBUEA AR Al AR AR S — ML IR, 4
VideoCapturer, JAMEITIL 5 EEAH TH W o
B VideoCapturer. A Zh TSRS /3 A0 7E 3 &b, X HA IR, DUET BEEE:

_localvVideoView = [[RTCCameraPreviewView alloc] initWithFrame:CGRectZero];

RTCCameraVideoCapturer *capturer = [[RTCCameraVideoCapturer alloc]
initWithDelegate:source];

_videoCallView.localVideoView.captureSession =
localCapturer.captureSession;
ARDSettingsModel *settingsModel = [[ARDSettingsModel alloc] init];
__captureController =
[ [ARDCaptureController alloc] initWithCapturer:localCapturer
settings:settingsModel];
[ captureController startCapture];

B Capturer B, FATHE EAE AN —> Source X R, K4 Capturer 2> 41K A 2 #5545 Source

(AT Ki%E) . A Capturer ﬂt%i]ﬂﬁﬁlﬁl_ AT, 10S MITNZHE AVCaptureSession
W E % RTCCameraPreviewView, fEHAIEIT RS API H ) CA AR IR TE G4 21 UL B E .

T 3 ARARARD A7 B3 A -

o A)ZETREALA : examples/objc/AppRTCMobile/ios/ ARDVideoCallView.m #9 initWithFrame: & 4%

® 4z Capturer: examples/objc/AppRTCMobile/ARDAppClient.m #% createLocalVideoTrack :&%%.

e 23 Capturer, JFX Capturer #=7 3%, examples/objc/AppRTCMobile/ios/ARDVideoCallViewController.m

#9 appClient:didCreateLocalCapturer: & 4% .

2. Android i 813 Source F Track

Android ] # Source I Track M) 18 % 7£ examples/androidapp/src/org/appspot/apprtc/
PeerConnectionClient.java ff] createPeerConnectionInternal PR, G5 PC J& &4 3 B AT
B ETATTE — &40 Source Fl Track M6 4

List<String> mediaStreamlLabels = Collections.singletonList ("ARDAMS") ;
peerConnection.addTrack (createAudioTrack (), mediaStreamLabels) ;

private AudioTrack createAudioTrack() {
audioSource = factory.createAudioSource (audioConstraints) ;
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localAudioTrack = factory.createAudioTrack (AUDIO TRACK ID, audioSource);
localAudioTrack.setEnabled (enableAudio) ;
return localAudioTrack;

}

F1i0S/macOS —#¢, RFTEEIFH PC Factory 32 1141% Source F1 Track, #& 5 Track ¥
F| PC HHPH],
BIEEAAN Source F Track MRS, 0B —3, (HPALEZHE.

peerConnection.addTrack (createVideoTrack (videoCapturer),
mediaStreamLabels) ;

private VideoTrack createVideoTrack (VideoCapturer capturer) {
surfaceTextureHelper =
SurfaceTextureHelper.create ("CaptureThread",

rootEglBase.getEglBaseContext ()) ;

videoSource = factory.createVideoSource (capturer.isScreencast()) ;

capturer.initialize (surfaceTextureHelper, appContext,
videoSource.getCapturerObserver ()) ;

capturer.startCapture (videoWidth, videoHeight, videoFps) ;

localVideoTrack = factory.createVideoTrack (VIDEO TRACK ID, videoSource);
localVideoTrack.setEnabled (renderVideo) ;

localVideoTrack.addSink (localRender) ;

return localVideoTrack;

}
Android ] Capturer tt i0S/macOS f4iE 2% —2%, [y Android ¥ Camera API 5 N E:

if (useCamera2) {

videoCapturer = createCameraCapturer (new Camera2Enumerator (this));
} else {
videoCapturer = createCameraCapturer (new

CameralEnumerator (captureToTexture())) ;

}

private VideoCapturer createCameraCapturer (CameraEnumerator enumerator) {
final String[] deviceNames = enumerator.getDeviceNames () ;
return enumerator.createCapturer (deviceNames[0], null) ;

}

FRAE 2 Android Demo [T fLIR A, FE# AL examples/androidapp/sre/org/appspot/
apprtc/CallActivity.java ] createVideoCapturer B%(H, ‘&2 /EAI##E PC Wi AT . A it Capturer A1 PC
(B AN L, AT DA = i 3

SurfaceTextureHelper /& H T RAEMHEIZE, X B8 Hkid.

localRender & H T AHWTIYE FIXT % . A1 10S/macOS A—FEHIZ, Android AR HE 7 VG 75 ZE i
% Track, TWIAEFIH RS AP “ —8E W 7 o WA % 6 1 % 12 & Capturer->Source->
Track->Sink(Preview).

Android FTE A 1 — RURFERAL PR 7 S0 A 1 T B8 AUz S i ) 2 B D)4, Android
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Demo A2 AL EIALE, M2 U BRI c#, RARZHBAE CallActivityjava H1, HTA
REAZRE, A X BRI T .

3. Windows/Linux iffl)3&E Source 0 Track

Windows/Linux 1% Source Al Track HUALTE examples/peerconnection/client/conductor.cc [
Conductor::AddTracks PREH, B 5E PC JE i # IR A .
B 5EHATE — T H I Source FI Track FIEI%
rtc::scoped refptr<webrtc::AudioTrackInterface> audio track(
peer connection factory ->CreateAudioTrack(
kAudioLabel, peer connection factory ->CreateAudioSource (

cricket::AudioOptions())));
auto result or error = peer connection ->AddTrack(audio track, {kStreamId});

FFE, AR FZHH PC Factory 14 H 17 Source Fl Track, #AJ5# Track #sInE| PC FHED

BN oREATE — N Source F1 Track 161 % -

rtc::scoped refptr<CapturerTrackSource> video device =
CapturerTrackSource: :Create () ;
if (video device) {
rtc::scoped refptr<webrtc::VideoTrackInterface> video track (
peer connection factory ->CreateVideoTrack (kVideoLabel,
video device)) ;

main wnd ->StartLocalRenderer (video track );

result or error = peer connection ->AddTrack(video track , {kStreamId});

}
CapturerTrackSource & Windows/Linux Demo X} WebRTC MATKAE S D)%, LBl T

Source #£11, FrLAAT LA TG4 Track. & B2 —4> Capturer X5, MUSEIE 15 28 2 12t
& Capturer->Source->Track. FARYH T ARLIX B IT, BOGHER I I A AT PA 32 RS o

3.3.5 fl#& Offer

WSS Track 2 J5, AT 1 752 RIEMRLEEAE, Xt vl LAF4R SDP Phi it 2 17, &
Je Rk e Offer, F HAR A SDP B 45 PC X%, SRS Offer i#id Signaling Server
S N2 i

1. iI0S/macOS it Offer

iOS/macOS  f] & Offer [ f #5 £ examples/objc/AppRTCMobile/ARDAppClient.m 1]
startSignalinglfReady FR%H, ¥WIN5E Track o wia i L BI R A

__weak ARDAppClient *weakSelf = self;
[ peerConnection offerForConstraints: [self defaultOfferConstraints]
completionHandler:” (RTCSessionDescription *sdp,
NSError *error) {
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ARDAppClient *strongSelf = weakSelf;
[strongSelf peerConnection:strongSelf.peerConnection
didCreateSessionDescription:sdp
error:error]j;

11

- (RTCMediaConstraints *)defaultOfferConstraints {

NSDictionary *mandatoryConstraints = @{
@"OfferToReceiveAudio" : @"true",
@"OfferToReceiveVideo" : @"true"

}i

RTCMediaConstraints* constraints =

[ [RTCMediaConstraints alloc]
initWithMandatoryConstraints:mandatoryConstraints
optionalConstraints:nil];
return constraints;

}
ERFR IR, BN Track RAERBIRANIT EZARIELARE, BRI S 7 E R

e ? wi%E constraints B A OfferToReceiveAudio/Video &I [ o

B 58 Offer J5, FATHEBHLNEL PC X R, Filid Signaling Server KIELE M 2, KB

RIS TE peerConnection:didCreateSessionDescription:error: R £ H :

__weak ARDAppClient *weakSelf = self;
[self.peerConnection setLocalDescription:sdp
completionHandler:” (NSError *error) ({
//
}1;
ARDSessionDescriptionMessage *message =
[ [ARDSessionDescriptionMessage alloc] initWithDescription:sdp]:
[self sendSignalingMessage:message];

2. Android i# 6l Offer
Android I Offer FRIZTE examples/androidapp/src/org/appspot/apprtc/PeerConnectionClient.

java [ createOffer BRELHL, W ZWRIN5E Track J& Bt # LRI A .

// Create SDP constraints.
sdpMediaConstraints = new MediaConstraints();
sdpMediaConstraints.mandatory.add (
new MediaConstraints.KeyValuePair ("OfferToReceiveAudio", "true")):;
sdpMediaConstraints.mandatory.add (new MediaConstraints.KeyValuePair (
"OfferToReceiveVideo", Boolean.toString(isVideoCallEnabled())))

peerConnection.createOffer (sdpObserver, sdpMediaConstraints);

FIRE, FRATHZIE T constraints H 1 OfferToReceiveAudio/Video 3% I Sk 1t BH 2 F 2 B3R 1 .
A58 Offer J5 % B 45 PC X5 HIMCHLZE SDPObserver K] onCreateSuccess 7] 77

peerConnection.setLocalDescription (sdpObserver, sdp);

Android Demo HL7E X B SDP Z &%} SDP i T —~ preferCodec [FAbI, FEAE 5 mf 2 P B¢
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SDP B & Mg ts I HEFINY . 2 KT SDP HIAZ, 1L 3.4 49,
Android Demo i% Offer [/ 7E examples/androidapp/src/org/appspot/apprtc/CallActivity.java
] onLocalDescription B+, H SDPObserver 251 onSetSuccess [Fl il % -

3. Windows/Linux iffl)i& Offer

Windows/Linux € % Offer ) f{ #d £ examples/peerconnection/client/conductor.cc [
Conductor::ConnectToPeer PREH, 2 INTE Track ot L BP R A

peer connection ->CreateOffer (
this, webrtc::PeerConnectionInterface: :RTCOfferAnswerOptions()) ;

TERL X HBATRA B EAR ML TR YR B, BIOY AddTrack SRS UL T WA
FHRWCEE, Ll i0S. macOS. Android HSEHANT 20 B B . o8 T Sl i
W, bR 3.4 719,

B R B Conductor::OnSuccess PR, Hr 0% 14 SDP ¥ & 45 PC A Offer Ki%k
2 I i ) JE 2

peer connection ->SetLocalDescription (

DummySetSessionDescriptionObserver: :Create (), desc);

Json::StyledWriter writer;

Json::Value jmessage;

Jjmessage [kSessionDescriptionTypeName] =
webrtc: :SdpTypeToString (desc->GetType () ) ;

Jjmessage [kSessionDescriptionSdpName] = sdp;

SendMessage (writer.write (jmessage)) ;

3.3.6 i Answer

N 52 B R ) Offer 5, eI EY% PC XS, 501 Answer JFiZE % PC X4,
5% Answer T Signaling Server KiXF &k, KiEIHET] Answer 2 J5, T EH Answer
WEL PCATE,

1. i0S/macO il & Answer

HRBATE — FT#E Offer /LY. i0S/macOS ML 7E examples/objc/AppRTCMobile/
ARDAppClient.m ] processSignalingMessage: PREUHE . XA A TAL#K H Signaling Server 1
HE

__weak ARDAppClient *weakSelf = self;
[ peerConnection setRemoteDescription:description
completionHandler:” (NSError *error) {
ARDAppClient *strongSelf = weakSelf;
[strongSelf peerConnection:strongSelf.peerConnection
didSetSessionDescriptionWithError:error];

bl

WEI G, £7E peerConnection:didSetSessionDescriptionWithError: B¢ 1l 7 Answer:
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RTCMediaConstraints *constraints = [self defaultAnswerConstraints];
__weak ARDAppClient *weakSelf = self;
[self.peerConnection answerForConstraints:constraints
completionHandler:” (RTCSessionDescription *sdp, NSError
*error) |
ARDAppClient *strongSelf = weakSelf;
[strongSelf peerConnection:strongSelf.peerConnection
didCreateSessionDescription:sdp
error:error];

b1
B4 Answer B 5, WHES PC. Rikgs Kk AR A G Offer 2 f5 1AL FEARHD 2 [F]—
MeRd, XEBARTT .
FRERT, KRR E] Answer J5, /21 H setRemoteDescription 1% B 25 PC X %o ARG AN &
b ¥ B Offer /& —HFH), X B BAMIEST
2. Android #6132 Answer

Android W& Offer FRIZTE examples/androidapp/src/org/appspot/apprtc/PeerConnectionClient.
java [1] setRemoteDescription PR, 1X/NMeRESTEIEISK H Signaling Server 171 5 8 18 H »

peerConnection.setRemoteDescription (sdpObserver, sdpRemote) ;

Android Demo €% Answer ¥ 55451 B Offer L), XAEMIFA LA M, KN PC H#
CUU A #2 DI B TAEZAE 720 SR AT AT I CTAELRFE R B — 2 F8), AT BA PC SERR#AT A4 Answer
7, Offer —EELWETEM . B Answer 1 7E PeerConnectionClient.java 1] createAnswer
PRI L

peerConnection.createAnswer (sdpObserver, sdpMediaConstraints);

B4 Answer I 5, WEY PC. RikLs Kty i AR A GI & Offer )5 B AL FRARHS 2 [F]—
ANERE, XEBARITT .

FFERT, KRR E] Answer J5, 121 setRemoteDescription ¥ & %5 PC X %, ACHLAIN &
Ui B Offer A& —FERY, X HWAMIRIT.

3. Windows/Linux i# )32 Answer
Windows/Linux 1 # Offer [ fX i3 /£ examples/peerconnection/client/conductor.cc [
Conductor::OnMessageFromPeer R { . XA R T AL H# >k 5 Signaling Server 7 B .

peer connection ->SetRemoteDescription (
DummySetSessionDescriptionObserver: :Create(),
session description.release());

1 Android Demo —#f, Windows/Linux Demo @] Answer 1% A 245 Offer i% B I E1 .
A% Answer FIAEGT0 R :

peer connection ->CreateAnswer (
this, webrtc::PeerConnectionInterface: :RTCOfferAnswerOptions()) ;

QI Answer JLZh)E, WE ST PCL Kk 4 Kot ARG A @I Offer AL i AL BRACAS 2 7] —
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NERE, XHEBARITT
[FIRER, RS im S E] Answer 5, 421 setRemoteDescription % B %5 PC Xf 5. XASAIN &
i B E Offer & —FEHY, XEB M.

3.3.7 ICE Candidate [El{f0i% &

BIEXN T AW IE B T SDP 2 )5, N bui &)t % & ICE Candidate. ##37 P2P EH: T .
1.i0S/macOS ICE Candidate [El{FF1i%E

i0S/macOS W E| A ICE Candidate ][5l E§ $y examples/objc/AppRTCMobile/ARDAppClient.m
] peerConnection:didGeneratelceCandidate: F&%{, ‘&7& RTCPeerConnectionDelegate [][Hlf %2
—, WHEAH SDP (setLocalDescription) 4353l ICE Candidate YA FE, WEERI 2 J5 4 B 1% R

ARDICECandidateMessage *message =

[ [ARDICECandidateMessage alloc] initWithCandidate:candidate];

[self sendSignalingMessage:message] ;

AT LA 2, W R ICE Candidate 2 J5FAT 4@ Signaling Server K% 45 X . Xl 3] ICE
Candidate f5 HJALEEYE ARDAppClient.m ] processSignalingMessage: B % :

ARDICECandidateMessage *candidateMessage =
(ARDICECandidateMessage *)message;
[ peerConnection addIceCandidate:candidateMessage.candidate];
FA1i 1L addIceCandidate BF 4% 3 ) ICE Candidate ¥ B 45 A ) PC X 5.
HASHE K2, W Signaling Server HITH BAIAHLEIE PC X %2 TIEIELEIRF R, B
L i0S/macOS Demo Z5I AN T —/MHERAF, BiikilEE A%

2. Android ICE Candidate [EljAfni% &
Android W B A M ICE Candidate f¥J[FIf %20 examples/androidapp/src/org/appspot/apprtc/

PeerConnectionClient.java [} PCObserver 5[] onlceCandidate Fi%{, /& PeerConnection.Observer
Pl R E . —. R E A SDP (setLocalDescription) £3JA 3l ICE Candidate W EId 2, Z 54 H
TR Z . Bodt— 2 CallActivity.java ) onlceCandidate Bi%Y, 44 ICE Candidate K% %
Xt i

appRtcClient.sendLocalIceCandidate (candidate) ;

Xl | ICE Candidate 5, 237 PeerConnectionClient.java (1) addRemotelceCandidate BR%{H
ARINg: PC X4

peerConnection.addIceCandidate (candidate) ;

FIFER, HTW®] Signaling Server HVH EAMAIMI B PC X G2 LIk RAESE S U 1, Ptk
Android Demo JZ 5| N 17— EBAFI, BB E %k,
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3. Windows/Linux ICE Candidate [BliFf0i& &

Windows/Linux W 2| A ICE Candidate ][5 p8 30~ examples/peerconnection/client/conductor.
cc #J Conductor::OnlceCandidate PR %{, ‘& /& PeerConnectionObserver ¢ [E] i R 2 — . % & A<t SDP
(SetLocalDescription) 2% )3 %/ ICE Candidate W8S FE, WS J52RIH %K %L

Json::StyledWriter writer;
Json: :Value jmessage;

jmessage [kCandidateSdpMidName] = candidate->sdp mid() ;
jmessage [kCandidateSdpMlineIndexName] = candidate->sdp mline index();
std::string sdp;
if (!candidate->ToString(&sdp)) {
RTC LOG (LS ERROR) << "Failed to serialize candidate";
return;
}
jmessage [kCandidateSdpName] = sdp;
SendMessage (writer.write (jmessage)) ;

Hop iy Ab P 2 H8 ICE Candidate 3% %5 %) 3w . % 3w ¥ 2 ICE Candidate )&, £ 1E
Conductor::OnMessageFromPeer B8 75 N5 PC X 4.

std::unique ptr<webrtc::IceCandidateInterface> candidate (
webrtc::CreateIceCandidate (sdp mid, sdp mlineindex, sdp, &error));

if (!peer connection ->AddIceCandidate(candidate.get())) {
RTC LOG (WARNING) << "Failed to apply the received candidate";
return;

}

Windows/Linux Demo 354 it Fll —/NBAFI R A£G PC BTUSCEI ROV B . i RYCENE BN PC MR
g, B AEE PC, AR A [,

3.3.8 ICE F#ERESEE

¥ 7 SDP J&, EIGM LT RS P2P IER: 1o KT NEREPPRE AR, AT PAE T
PC ] ICE BRI .
i0S/macOS a1 2 XN

// RTCPeerConnectionDelegate
- (void)peerConnection: (RTCPeerConnection *)peerConnection
didChangeIceConnectionState: (RTCIceConnectionState)newState;

Android FJ R E X M-

// PeerConnection.Observer
void onIceConnectionChange (IceConnectionState newState) ;

Windows/Linux 1 [FlH 2 N

// PeerConnectionObserver
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3.3.9

virtual void OnIceConnectionChange (

PeerConnectionInterface::IceConnectionState new state) = 0;

HA RS 52 N

enum IceConnectionState {

kIceConnectionNew,
kIceConnectionChecking,
kIceConnectionConnected,
kIceConnectionCompleted,
kIceConnectionFailed,
kIceConnectionDisconnected,
kIceConnectionClosed,
kIceConnectionMax,

}i

JUANH H PPRES A :
e klceConnectionConnected: ICE i£4532 5 R AR E, XAPIKRE T TR TNIAHIE.

klceConnectionDisconnected: ICE £ 4% b - )5 64K 4.
kIceConnectionFailed: ICE 453 5 % I 89K 4.

¥ API [E]]5

RATELAIL T T WebRTC HIRZ L AP, BLAEff— A>3 £ A [ gt
BRI U E AR

Capturer: fi JT33ERE, RAMAL A X —E%, €A 2R EN, &Pk %E (Android
LA Cameral/Camera2 ME) . XERE. WAL RES.

Source: #3ER, 43K A T Capturer. '€ 4edLdE L4 Track.,

Track: HEARSIE KRG BAR, K iZRICARHE] Track K% 5TA2 09 HNH .

Sink: Track #6978 4, RAMIAA A X —E3E, K ERAIRG AT, PRI
EAZMINE 0978 R ARZ Sink,

Transceiver: M FrlZ AR EIE (VA Track A AR, ATXEH N4 Transceiver X AMEA, &A1
BEF 5 FRINGE

AR, Hichis Hh & 3% 5 1Y) Capturer SREE, 2245 Source, FHAZZ ALY Track, RJ5Ie7 M
. — g AHE Sink AT, —B$H Transceiver K IE4A R . U Track FEEHEAC4S Sink
=R/
Capturer M)A ERTE 4 H App Z 5T, HFEHEF Source KEGEKEIH: E Source
T2 PC Factory #2111, fIl% Track thi2, HHTHERML Source % Sink 1)1 2 FIE 5
App E7 5, RFEEEANIEME] Track HEIW]; GJ# Transceiver 752 # ] PC #2101 (i SCFRATTM
FIf) AddTrack #2117, P20 Transceiver) »

FERRIAT B — T JEAT B AL 1 1) OG5 4 25

4)# PC Factory, 4)# PC,
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o f)iE Capturer. Source. Track. Transceiver.
e 4|3 Offer. Answer, F EAH3%.
® Z A4 ICE Candidate.

3.4 SDP #)%

I ST A4 3 SR I AT D2 (a7 3 78 7 SDP: FISR Wb 216 RE WO VI, i

Offer/Answer ML AT HIRG . TEARTTH, FRATKEIIT WebRTC SDP [ AT £)

H S A FE A WebRTC SDP )L Brf

o=- 0 0 IN IP4 127.0.0.1
s=IntelWebRTCMCU

t=0 0

a=group:BUNDLE 0 1
a=msid-semantic: WMS yDsbzayy4c
m=audio 1 UDP/TLS/RTP/SAVPF 111
c=IN IP4 0.0.0.0

a=rtcp:1 IN IP4 0.0.0.0
a=candidate:1 1 udp 2013266431 192.168.50.50 20000 typ host
a=ice-ufrag:v5mR
a=ice-pwd:mxWxOT1thmNxVyg0ijAYTo
a=fingerprint:sha-256

4D:58:22:D8:6A:59:AC:50:4D:B2:A3:F3:0B:BC:24:58:1B:DF:39:EB:D0:B7:D3:D3:13:37:
28:74:95:15:B9:BC

a=setup:active

a=recvonly

a=extmap:1 urn:ietf:params:rtp-hdrext:ssrc-audio-level
a=mid:0

a=rtcp-mux

a=rtpmap:111 opus/48000/2

a=fmtp:111 minptime=10;useinbandfec=1

m=video 1 UDP/TLS/RTP/SAVPF 98 125

c=IN IP4 0.0.0.0

a=rtcp:1 IN IP4 0.0.0.0

a=candidate:1 1 udp 2013266431 192.168.50.50 20000 typ host
a=ice-ufrag:v5mR

a=ice-pwd:mxWxOT1thmNxVyg0ijAYTo

a=extmap:2 urn:ietf:params:rtp-hdrext:toffset

a=extmap:3 http://www.webrtc.org/experiments/rtp-hdrext/abs-send-time
a=extmap:5

http://www.ietf.org/id/draft-holmer-rmcat-transport-wide-cc-extensions-01

a=fingerprint:sha-256

4D:58:22:D8:6A:59:AC:50:4D:B2:A3:F3:0B:BC:24:58:1B:DF:39:EB:D0:B7:D3:D3:13:37:
28:74:95:15:B9:BC

a=setup:active
a=recvonly
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a=mid:1

a=rtcp-mux

a=rtpmap: 98 H264/90000

a=rtcp-£fb:98 ccm fir

a=rtcp-fb:98 transport-cc

a=rtcp-£fb:98 nack

a=rtcp-fb:98 goog-remb

a=fmtp:98
level-asymmetry-allowed=1;packetization-mode=1;profile-level-id=42e01f

a=rtpmap:125 red/90000

WebRTC SDP A 0] P43 N PR JIAN 4

® session metadata: FHiEBANTEW A AT L, KA v=. o=. s=. = F,

® network description: 4%i& W &AE#r6913 &, 4TH kA c=. a=candidate 5.

® stream description: FEBEARIIE A G915 &, F7H k% m=. a=rtpmap. a=fimtp. a=sendrecv 5.

® seccurity description: #iZAEAE . FAIAIEA KA &, FTHF kA a=crypto. a=ice-frag.
a=ice-pwd. a=fingerprint 5,

®  QoS, grouping description: #4i£ R F5A = . 4 E S AARXE &, 77k 4 a=rtep-fb. a=group.
a=rtcpmux 5.

BRI TR A T SRR SDP, WL, AT LA AT AR — T
® m= FiAE4T2 medialine (#4847, X® mline) . #/~ m line Z 8] ( R %K 5 —A~ m line %
é% ) H9ATHRR IR AR —FHERSAE4Y (7] media section) , GIEHIBHX. MAEHSF
5 8. #lde, YA m=audio k69444 692 FEIE 6915 &, YA m=video FF 3k 694834 69 AR
£ &/ D ERN
® a=candidate: FTfE 6947484 T XA~ media section J5-24% Jf ¢4 ICE Candidate.
® a=recvonly AT /£ 69474418 T XA~ media section 497 1), 7 48 €.4% recvonly( R 35X ). sendonly
(R4&i£) . sendrecv (B AFICE ) .
® a=rtpmap: A7 EGATHEA T X/ media section X F4IAA XK, Flie L& ég OPUS (&4 ) . H264
(M) .

HAmAIAT, FATE SR AT
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