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0010 WebRTCO O O O O Windows[

E 1% WebRTCZR1FE R G AW indows iz

WebRTCHIZRIZEFRX Fgoogle B A —ERmITER G, Bifdepot_tools, gn, ninjaik.
NE B ERIBHERIE:

* depot_tools: AT TEKFEEF{KH, Bid” . gcclient” | 7 DEPS” MHHERIKIINE, X
¥git. svn. CIPDEF
. %) Fﬁ??ﬁfﬁmﬁlﬁﬁiﬁqnﬂ‘ Yk gn” X, HTEIREMEBRPERRIFHA (B
” . ninja” X
* ninja: RIFMEHBERPERK” ninja” , WEBNITIE ‘
REANXHEmFENIZOBA K, MREAREE=01E, KRBIEMENTAEZBIMNERFX
R, SBEZWIK,

ZEEMNTLURIR, AXEHIFTE MwebRTCIER F 4> 5 Hp2p LRI ME A
URMAINAZEIECHEEENE (BAKREXTNINACMake, autoRF)

THWebrtcFKBIRIITIE

B iRiEdepot_toolsB L TE, HERMIMEL=EZpath,
H1T” fetch webrtc” RILATE(EEMwebrtcHI THE. (HARFEZEFEIHOlwebrtcilgithRFE) o

fetch. py={E M fetch configsEHRE T EHIwebrtc. py, HERERIAAIwebrtcHy. geclient. (SEPR
EfEchromi umBRRERIFFHEHR 21X A—2, B— chromium. pyZEXconfigsBHET. )
Rigfetchl A< BEEhABgclient. py sync - with_branch_heads, {EMNISEKAY. gcclientX
HHIETEHIERREEAES TEHND B S8 SDEPSIH, HNEREA T A B iKk#E . XIeiE
VBT &K .

TIERVHEIA . geclienttmidh 7 TAZXASHLE, (S[ER: electronfwiXAt{E, AF 2B
configiSRIX NI, #AFMITeclient sync)

gclient config - XNEELER—. gcclientX
TREFEERBATIAZEMBERS: tbingit, L2 EMEMAICIPD ({FHpackagetfid)
FIMNERABHEX T ERG—ITH EEETETE

B depot_tool s EHEIEHEE

DEPOT_TOOLS_UPDATE = 0

A LUE I 25 E #fdepot_tools

.disable_auto update fEdepot toolsBE TFEEIMIZICH ::IF EXIST “%
DEPOT_TOOLS DIR%. disable_auto_update” GOTO :EOF

A LUE I 25 B #fdepot_tools - A LUEHIA T Eigi tFpython

gg%ﬁéﬁtools, TERNEBEF—LTHcipd, git. swwELR, TEEFZAT THMRELIIZERK
A pythonhR 4 .

gn’E 4R IERI A

gn. py

?Fi)léu‘ﬁ’\JHTHI%, RiE1Ten® %, SLPRLIAIRdepot_tools NHIgn. py (T &E iR Zen. bat, #Ewindows
T .

EERNRSFHRAETLIZEHFE THbui Idtool sBE, XMNERAUERTIREXHT (EbaisrcHE,
BEEXMHRT) , HER. gclientXHFRE—HE.
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buildtool s FTHEEMEEHNRmIETLL.
bui ldtool sERAA L. EERFITE
FHATE R chromi umBIDEPS ST AIER B 3T X Nbui | dtoo | sEIRE

gn gen out/Default ZwiEMchromium &;Hthird_party¥% Dl KK webrtchi{&E

FEER— N IEFAY. goclient

FE# Dichromiumiy. gcclient_entries, BHEBkeys (18HR) HREIEH, webrtcHIFIE—T
FE# Dlbui ldtool sHRIF R (webrtcHIDEPS B HEH#A)

FE DltestingBFE (webrtcAIDEPS B HifiR)

B LR ZDEPS, FHEAHET, KEEthird_party®BEhidsk

en MEAFE
Len BHNIHE, ERALERUARRERFIR—IM. enf3t, FHBIZERIEArootH

>3

 enXHFSHIT

2.1 Et¥Abuildconfig = “//build/config/BUILDCONFIG. gn” , HIE THRIZFTEERM—LHEK
wE

2.2 tt¥n default_args = { is_component build = false } EXTIIEMNTERE; TEMN
TERESHargs. gnBE (XBEDSIT)

2.3 EYRIF—NI20IRA, FEEMtarget_cpu=" x86”

EMEroot BR THIBUILD. gnXXHHERL. ninjad . 1% SDepend Lt T2, SiRIBIXAIL
P R R IEER LR

BUILD. gn 8 Ekar esEO T B SR ML G B HOIBIRFINR, LLANIRIBAE N tar ge iR R ]
Hidepend, ENXAEIRYincludeRIZFSEZ1. Look for ".gn" file (see "gn help dotfile")
in the current directory and walk up the directory tree until one is found. Set
this directory to be the "source root" and interpret this file to find the name of
the build config file. 2. Execute the build config file identified by .gn to set up
the global variables and default toolchain name. Any arguments, variables,

defaults, etc. set up in this file will be visible to all files in the build. 3.
Load the //BUILD. gn (in the source root directory). 4. Recursively evaluate rules
and load BUILD. gn in other directories as necessary to resolve dependencies. |f a
BUILD file isn't found in the specified location, GN will look in the corresponding
location inside the secondary source defined in the dotfile (see "gn help
dotfile"). 5. When a target's dependencies are resolved, write out the ".ninja
file to disk. 6. When all targets are resolved, write out the root build.ninja
file. gn args out/FooBar Create the directory out/FooBar and open an editor. You
would type something |ike this into that file: enable_doom melon=false os="android"
gn gen out/FooBar ——args="enable_doom_melon=true os=\"android\"" This will
overwrite the build directory with the given arguments. (Note that the quotes

inside the args command will usually need to be escaped for your shell to pass
through strings values.) gn args out/Debug ——|ist=target_cpu gn args out/Debug ——
[ist

Windows T~ 4mi=WebRTC with VS+SDK
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YmiFFEvehdebug i PERMERYIET (args. gn: WLLET EMAYen args/ gen gen

- args®ERR)

target_cpu=" x86” - REIAFR(TEBIMNEZRRALZFF2M (AIUAARETIE? )

is_clang = false - ANMNEYIE, SfFEMAclang (AEBBTER) KmiE, HEEEEIvsHFERSIIDb
&N IThL,

is_debug = true - XNMAFEE, EiAtERdebug=true, XBRAZFRR—T, MEHIFHIEdebug
TN

enable_iterator_debugging = true - VSEXiAdebughiZ&A<i&E |TERATOR DEBUG LEVEL=2, BfLL
KMHZHHEBEST XA E, ZERES%E_ I TERATOR_DEBUG_LEVEL=2

rtc_use_h264 = true - F8ffmpegflopenH264 (encoder) 4RiFiFHL; ffmpeg decoderiTTEZE
ffmpe_branding == Chrome (&l ffmpeg options. gni)

https://docs. microsoft. com/en—us/cpp/standard—|ibrary/iterator—debug—level?view=vs—
2019

https://docs. microsoft. com/en—us/cpp/standard-|ibrary/debug—iterator—support?view=vs—
2019

FRRENVSEIE

DEPOT_TOOLS_WIN_TOOLCHAIN = 0

YRIEH264FHETEEc lang?

EEIEAmILIT

if defined (NEBRTC_WIN) && !defined(clang)
error “See: http://bugs.webrtc. org/9213#c13.”
endif

A LEBTSARBEBHEABR ib¥TE|webrtc. 1ibEH?

W RgmiFIERARIz ib, 75RRARBIRILNEFEHARREITHE, DEPSIRBEAHEzIib. ||biﬁ
BRINERT, static_libraryiX/template (func) , BASILERBdepsikK#ITEIFH KA.
WET “complete_static_lib = true” Hﬂl%ﬁ'%?[ﬂﬁﬁﬁéﬁﬁ%E’J%B?Tiﬂf'ﬁ)ﬁ%”&‘*ﬁE’\JI ib;Eo

AN LAFE B 7EWebRTCHYTREBUBUILD. gn (source R T, E— P HRRrootiBWXH) , AKX
MEE. MEABHEHMAIBuI Id. gnERZH

zlib. lib FFEEEEERHIE, FEEzIib/build. gnEEWAAN “complete_static_lib =

true”

Aft2audio_device_module_from_input_and_output X FTHHNXHEESHE
B f5fwebrtc. | ibE TR ?

XEE AdepsI KT ER (ZEMEIR) , HREMAXLH,

BHEABRMNEFE—NEN : anRdep BHE KT T — A*ETTE']E% 1EZE1—':/§’ﬁEEE|"3, SENERR
KSR ERAEIESREE; ¥ Wen help label sEEMEAY “Implicit names”

FATTULEE:

BUILD. gn® rtc_static_library( “webrtc” ) { deps = [ ** “modules” , ==-] }, i7BA{K
# TmodulesBFE T HEHIBUILD. gn B E AmodulesFERB .,

RIGHELEFBmodulesBFEPRIBUILD. gn, F{1%&ImodulesFEREZgroup ( “modules” ), EBmE{Eh
T” audio _device” , gt Emodules/audio _device/BUILD. gnEEMEHY” audio_device” FEHP
JEEBBaudio device EEAYBUILD. gn, KEIGAT: rtc_source_set ("audio_device") {
visibility = [ "*" ] public deps = [ ":audio device api", # Deprecated. # TODO
(webrtc:7452) : Remove this public dep. audio device impl should # be depended on
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directly if needed. ":audio device impl", ] }
M1 ZE(E A AIWebRTCHETIZ iTHJaudio_device module from input_and outputFEERH R B
XMERERE (ERWAET —Ltest eer’\JiEJZt)o

BEERMNEXER um_tl_/F¢r§ﬁ5Eftft raudio_device module from_input_and output”
E#gn gen =+ / ninja —C -+, XIURBEEFHRmIF, RAHERMFHEHLSFIB RSB T
BUILD. gn3 4, REMEEZEEFHA. ninja
YRiEiBid [ B dumpbin /SYMBOLS webrtc. |ib > webrtc. dumpbin. symb1. txt, REEH
CreateWindowsCoreAudioAudioDeviceModu|eEﬁﬂEZzﬁ?%EE@@§§Q5%ﬁ§E3§§H$#T€E??§§]70 M504,
87, K.

R

VSERIFRRINRTECE, MKRFBITEE, FENHF /L Mpython, BLFHAEIVS

KEVS, sdeFlé.%Tﬁl_/l\debuggerzulﬂ

The SDK Debugging Tools must also be installed. If the Windows 10 SDK was installed
via the Visual Studio installer, then they can be installed by going to: Control
Panel = Programs = Programs and Features = Select the “Windows Software
Development Kit” = Change = Change = Check “Debugging Tools For Windows” =
Change. Or, you can download the standalone SDK installer and use it to install the

Debugging Tools.
Windows1OM I ZL 2 Mpython 3. 8k, IR Flwebrtc source code N E[E—HE, IR
“mount” H§E

Hitb

CIPDZ&%: (Chrome Infrastructure Package Deployment)
https://chromium. googlesource. com/infra/luci/luci—go/+/master/cipd

BRZ58Ehttp: //chrome—infra—pakages. appspots. com/

CIPD is package deployment infrastructure. |t consists of a package registry and a
CLI client to create, upload, download, and install packages.

vpython:
“F:\depot_tools\depot_tools\.cipd bin\vpython. exe” -vpython—interpreter “F:
\depot_tools\depot tools\python.bat” “F:\depot_tools\depot tools\fetch.py” webrtc

https://chromium. googlesource. com/infra/infra/+/master/doc/users/vpython. md
https://chromium. googlesource. com/infra/infra/+/master/doc/users/vpython_one_page. md
A -

vpython is a tool, written in Go, which enables the simple and easy invocation of
Python code in Virtualenv environments.

vpython is a simple Python bootstrap which (almost) transparently wraps a Python
interpreter invocation to run in a tailored Virtualenv environment. The environment
is expressed by a script—specific configuration file. This allows each Python script
to trivially express its own package—level dependencies and run in a hermetic world
consisting of just those dependencies.
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F22 WebRTCHEINRERRIE (1)

WebRTCHY HIERRER R A%, ERASMTEMNAEMMFERCEHIEFENERZ. XENHF
HORIE M —LfRiR, ANNET HENENISEAT, mEXHPERBIRICH+RIRAE R TTHLL

N2

Lo

HEXHFTERErtc_base/logging. hFlrtc_base/http://logging. cc XX E.,

KEREIEM logging. WX F. EIZXHIFL, BEIER, NABWMMIFER logIhaE,
¥%12RTC_LOG (sev) , EARIZEMATLUITENE ZRIBIAER, ELAA__FUNCTION__, thisFHSF.

5%MRTC_LOG_VFIRTC_LOGRYX A ZVARA, RinsevENTE, MIFVIRABEEENER THZE
B. VEIRAREsevEERBEMIEFBITRIFHHELRIBEL. FAISOKF—RAKHVARA .

BAVFEZEITEI—RHE, FZ2EEMINTHcode:

RTC LOG LS ERROR) << "Transaction id is not match sdptype" << sdptype << " sdp: "
<< sdp;

H5EF —TRTC_LOGEE N :

sevEJLIMIEE, RRAZBENEIRBH. XNENLE logging. hITFLAL, MEBENS
#: MLS_VERBOSE, LS_INFO, ..., ZLS_NONE.

#define RTC _LOG FILE LI NE(sev, file, line) \
RTC LOG ENABLED() && \
cirtc::webrtc_logging inpl::LogCall() & \

cirtc::webrtc_logging inpl::LogStreaner<>() \
<< ::rtc::webrtc_logging_inpl::LogMetadata(file, |ine, sev)

#define RTC LOG sev) RTC LOG FILE LINE(::rtc::sev, _ FILE , __LINE )

AIUEEERAZEZMITRTC_LOG_FILE_LINE

TEHRIKZETEE—T:

1. RTC_LOG_ENABLED () : £B#, =EMmIFIZINFTH T HEINEE.

2. & XNEEMEFED, HINBEER A & BXMHE, iNRARfalsefNiE, BRASERNIT. X
BERERELRXN S, MCHIEEFRAERKE, FERR KEEFMMELRES, AftalE
EARIEEEHIT? EFRUKEAERHIT!

3. RERE M <K, BEMITHR <<KEEFF, FLUEHIT ::rtc::webrtc_logging_impl::
LogStreamer<> ()

WRIFEHR, X BEBBARE—MIERTHILogStreamer & () XK
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4. SRIEE << ::rtc::webrtc_logging impl::LogMetadata(file, line, sev), FiE{& LHEH
LogStreamer Ot &t (1£f%) —MLogMetadataXt 5

4.1 F8—T, lijTc LOG (LS_ERROR) AEEFHANIHIKIBIESMREE <K "message” <K
varaible ... , W _EMEITEN—EX HER codef5|F;

;é%u¥5+ht BRESPITENKEE. BENEMEANEEHEAE (Z1) LogStreamer

4.3 FHETEHRNFEHBXMELIE

5 mBEPMITREERF: ::rtc::webrtc_ Ioggmg impl::LogCall ) & XAALABEGIE—NIE
E{;{gLogCaIIﬂ% #HTE'.J:E« ZEF “BE” WEEENSEERIRSEFTEHERTIEN

6. BKEBEIM—T: %£IKkE—"LogStreamer, flLogMetadataffit (7Ffif) F|LogStreamer,
/g FLogCal 11 (%Z1N) LogStreamerTﬁ'&ﬁ%E’JV\]"A#Eﬁ’ﬂn‘ﬂj

ERMNTRTABEREZE, E£AiHFLogStreamer AR AT, HITHRELIHBE—Lstruct ValiRiR
TN H T A B — A8 B R AR E AR

struct Val, EFMTEMNKZEEMEHNAR, FEANS, HICRAERIAEE,
FNEEERB I EFEHE,

/1
tenpl ate <LogArgType N, typenane T>
struct Val {
static constexpr LogArgType Type() { return N, }
T CGetVal () const { return val; }
T val;
[E
/I xMakeVal Val
/1intMakeVal Val <LogArgType::klint, int> Val
i nline Val <LogArgType: :klnt, int> MakeVal (int x) {
return {x};
}
/1
i nline Val <LogArgType: : kLong, |ong> MakeVal (I ong x) {
return {x};
}
i nline Val <LogAr gType: : kLongLong, |ong | ong> MakeVal (I ong | ong x) {
return {x};
}
i nline Val <LogArgType: : kUl nt, unsigned int> MkeVal (unsigned int x) {
return {x};
}
i nline Val <LogAr gType: : kULong, unsigned | ong> MakeVal (unsi gned |ong x) {
return {x};
}
i nline Val <LogArgType: : kULongLong, unsigned | ong | ong> MakeVal (
unsi gned long | ong x) {
return {x};
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}
i nline Val <LogArgType: : kDoubl e, doubl e> MakeVal (doubl e x) {

return {x};
}
i nline Val <LogArgType: : kLongDoubl e, | ong doubl e> MakeVal (1 ong double x) {
return {x};
}
inline Val <LogArgType: : kCharP, const char*> MakeVal (const char* x) {
return {x};
}
/] << "string nesssage"
/1 Val <LogAr gType: : kStdString, const std::string*>T val
inline Val <LogArgType: : kStdString, const std::string*> MakeVal (
const std::string& x) {
return {&x};
}
inline Val <LogArgType: : kStringView, const absl::string_view > MikeVal (
const absl::string_view& x) {
return {&x};
}
inline Val <LogArgType: : kVoi dP, const voi d*> MakeVal (const voi d* x) {
return {x};
}
inline Val <LogArgType: : kLogMet adat a, LogMet adat a> MakeVal (
const LogMet adata& x) {
return {x};
}
i nline Val <LogArgType: : kLogMet adat aErr, LogMet adat aErr> MakeVal (
const LogMet adataErré& x) {
return {x};

/| MakeVa
/1 The enumclass types are not inplicitly convertible to arithnmetic types.
tenpl ate <typenane T
absl ::enable_if_t<std::is_enunxT>::val ue &
Istd::is_arithnetic<T>::value>* = nullptr>
inline decltype(MakeVal (std:: decl val <absl::underlying type t<T>>())) MakeVal (
Tx) {
return {static_cast<absl::underlying type t<T>>(x)};

/*

C++
C++ SFI NAE enabl e_ i f SFI NAE  SFI NAE W ki pedi a
googl e “ SFI NAE"

absl ::enable_if _t
tenpl ate <typenane T
absl::enable_if_t<A>* = nullptr>

enable if _t

typenane Tenal be_iftype
nanespace absl {
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tenpl ate <bool B, typenane T = void>

using enable_if_t = typenane std::enable_if<B, T>: :type

}

/'l enal be_if

nanespace std{

/1type

tenpl ate <bool _Test, class _Ty = void>

struct enable_if {}; // no nenber "type" when !_Test

[/truetype

tenpl ate <class _Ty>

struct enable if<true, _Ty>{ // type is _Ty for _Test
using type = _Ty;

b

}

absl ::enable_if _t<A>* = nullptr
Af al set ype

true

tenpl ate <typenane T, typenane T* = nullptr>

Astd::is_enunkT>::value && !std::is_arithmetic<T>::val ue
TTtrue
ve &&

decl t ype(MakeVal (st d: : decl val <absl : : underlying_type_t<T>>()))
decl type declva

decl val <Tv>Tv

decl val absl : : underlyi ng_type_t <T>

under |l ying_type_tintlong

"std::declval <absl::underlying_type_t<T>>()"int X

"decl type() " MakeVal

MakeVal i nt xVal <LogAr gType: : klnt, int>int

“Val <LogAr gType: : klnt, int>"

Val
<<MakeVal i nt /| ongVal
*/

/1 <<"string nessage"

//stringToStringVal va

//stringToLogString(

struct ToStringVval {
static constexpr LogArgType Type() { return LogArgType::kStdString; }
const std::string* GetVal () const { return &val; }
std::string val

b

/*

"static constexpr”

static::ToStringVal:: Type()

enabl e if<...>::Typeis_enunkT>::val ue

const expr

*/

//has_to | og_stringstd::enable_if
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