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1.1 C++ EZO| WA

Z|Z C++2| Q2 Lol SEMZFUM 52 ZEE JE It
C++ 11
- thread, async, lambda, etc.
C++ 17
- filesystem, parallel algorithms, etc.




1.2 C++ A=A S3E Ul 2f0| Ec i

Qt K@

Electron, CEF(Cromium Embeded Framework)= 2 20| 7|Ht

Uls SWE0| S2Xo= )| 85

C++ 7|EH Ul T UYIE

- CEF, EFL, JUCE, Qt, etc.

a

3 =0|=0] tqero] =
ELECTRON



https://en.wikipedia.org/wiki/List_of_platform-independent_GUI_libraries
https://en.wikipedia.org/wiki/List_of_platform-independent_GUI_libraries

1.3 2A=0|= 2|8 B4 gEyEw

CryFet 2318 X3

4

- Desktop: Windows, Linux, MacOS
- Mobile: Android, i0S
- ChromiumOS, WhaleOS

J2ASHE NES ?let 2 & H[O|A

- base, ui, media, network, content, etc.
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Base

- strings

- files

- 118n

- task

- process/threading
- synchronization

- time

- etc.



14 :'EE”E EE |-| 2021

Ul

- color

- display

- surface

- views/widets

- webui

- window managing
- etc.
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Network

- ftp

- http

- socket
- SS|

- cert

- etc.
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Media

- audio

- video

- capture
- cast

- ffmpeg
- filters

- midi

- MUXxers
- webrtc

- etc.
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Content

- browser, renderer, etc.

9
- device, IPC, v8, pdf, skia, sql, etc.
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1 320|F

S 18R

OmahaProxy

- OS: linux, mac, win, cros, android, webview, etc.
- Channel: dev / beta /stable

https:

omahaproxv.a

spot.com

os channel current_version |previous_version | current_reldate |previous_reldate branch_base_commit branch_base_position|branch_commit true_branch|v8_version|changelog
linux dev 96.0.4664.9 96.0.4662.6 10/14/21 10/08/21 24dc4ee75e01a29d390d43c9...[ 929512 c07acff9cl5ced2d3b90f3fe..|4664 9.6.180.5 ([cr
linux beta 95.0.4638.54 95.0.4638.49 10/18/21 10/13/21 159257cab5585bc8421ab£f34../ 920003 9ladlc4flbl87al3b6189ea8..[4638 9.5.172.21|[cx]
linux stable 94.0.4606.81 94.0.4606.71 10/07/21 09/30/21 35b0d5a9dc8362adfd44e261../911515 471d3c96c601926db975ee03...|4606 9.4.146.21|[cr]
mac beta 95.0.4638.54 95.0.4638.49 10/18/21 10/13/21 159257cab5585bc8421ab£f34../920003 9ladlc4flbl87al3b6189ea8..[4638 9.5.172.21|[cx]
mac dev 96.0.4664.9 96.0.4662.6 10/14/21 10/08/21 24dc4ee75e01a29d390d43c9...[ 929512 c07acff9cl5ced2d3b90f3fe..|4664 9.6.180.5 ([cr]
mac stable 94.0.4606.81 94.0.4606.71 10/07/21 09/30/21 35b0d5a9dc8362adfd4d4e261../911515 471d3c96c601926db975ee03...[4606 9.4.146.21|[cx]
w%n mac Stable 94 . 0 . 4 60 6 . 8 1 4f6d6e8618e5e0d6... 932383 30e3e9cl5eeac90d71ad838b..[4673 9.7.28 l[ex]
win 4f6d6e8618e5e0d6...[ 932383 d97788ae817b4fe92d81cad9..|4673 9.7.28 l[ex]
win . 5e01a29d390d43c9..[929512 c07acff9cl5ced2d3b90f3fe..|4664 9.6.180.5 |([cr
win win canarY_asan 97 . 0 . 4 67 3 . 1 b5585bc8421abf34..[ 920003 9ladlc4flbl87al3b6189ea8..[4638 9.5.172.21 :;;
win . dc8362adfd44e261../911515 471d3c96c601926db975ee03...|4606 9.4.146.21|[cx]
winé64 Wln Canary 9 7 L 0 . 4 67 3 L 3 4f6d6e8618e5e0d6../ 932383 30e3e9cl5eeac90d71ad838b..[4673 9.7.28 [cr]
win64 5e01a29d390d43c9...[929512 c07acff9cl5ced2d3b90f3fe..|4664 9.6.180.5 |[[cr]
win64 Win deV 96 . O . 4 664 . 9 b5585bc8421abf34../920003 9ladlc4flbl87al3b6189ea8.. 4638 9.5.172.21|[cr].
win64 dc8362adfd44e261..|/911515 471d3c96c601926db975ee03.../4606 9.4.146.21|[cx]
mac_arméd |WI1n beta 95.0.4638.54 4£6d6e8618e5e0d6...[ 932383 5ddlaebadc7£5874425193e5..|4673 9.7.28 [cr)
mac_armij v TOTUTEOOE T SOTUTEOUZ 0 IU7 12721 1U/verzt z 5e01a29d390d43c9...| 929512 c07acff9cl5ced2d3b90f3fe...(4664 9.6.180.5 |([cr]
cros dev 96.0.4664.9 96.0.4664.4 10/16/21 10/14/21 24dcd4ee75e01a29d390d43c9...[ 929512 c07acff9cl5ced2d3b90f3fe..|4664 9.6.180.5 |[cr]
cros beta 94.0.4606.97 94.0.4606.77 10/14/21 10/07/21 35b0d5a9dc8362adfd44e261../911515 731bbba706c0c485bc520af2..|4606 9.4.146.21|[cr]
mac canary 97.0.4673.2 97.0.4673.0 10/18/21 10/18/21 eldlle634f6d6e8618e5e0d6..|/ 932383 5ddlaebadc7£5874425193e5...|14673 9.7.28 [er].
win64 canary 97.0.4673.3 97.0.4673.2 10/18/21 10/18/21 eldlle634f6d6e8618e5e0d6..| 932383 d97788ae817b4fe92d81ca4d9..(4673 9.7.28 [cr]
mac_armé4 |beta 95.0.4638.54 95.0.4638.49 10/18/21 10/13/21 159257cab5585bc8421ab£f34../920003 9ladlc4flbl87al3b6189ea8...|4638 9.5.172.21([cr].
mac_armé64 [stable 94.0.4606.81 94.0.4606.71 10/07/21 09/30/21 35b0d5a9dc8362adfd44e261../911515 471d3c96c601926db975ee03.../4606 9.4.146.21|[cr]
cros stable 93.0.4577.107 |94.0.4606.97 10/19/21 10/14/21 761ddde228655e313424edec...| 902210 161da0529bc555e41267a2£7..|4577 9.3.345.19([cr]
android |canary 97.0.4673.2 97.0.4673.0 10/18/21 10/18/21 eldlle634f6d6e8618e5e0d6..| 932383 5ddlaebadc7£5874425193e5..|4673 9.7.28 [cr]
android |dev 96.0.4664.9 96.0.4663.2 10/14/21 10/08/21 24dc4ee75e01a229d390d43c9../ 929512 c07acff9cl5ced2d3b90£f3fe..| 4664 9.6.180.5 |[[cr]
android |beta 95.0.4638.50 95.0.4638.40 10/13/21 10/06/21 159257cab5585bc8421abf34../ 920003 c9bd7ca99e29d6e194e0b020..[4638 9.5.172.21|[cx]
android |stable 94.0.4606.85 94.0.4606.80 10/12/21 10/07/21 e9£990ba820bl24b2cdc3049..{1319 c6a46dc7a8496c0360b684d7../4606_80 9.4.146.21|[cx]
webview |beta 95.0.4638.50 95.0.4638.40 10/13/21 10/06/21 159257cab5585bc8421abf34../ 920003 c9bd7ca99e29d6e194e0b020..[4638 9.5.172.21([cx]



https://omahaproxy.appspot.com/
https://omahaproxy.appspot.com/

2.2 Get the Code zoz1

J20|5 10| EE U AE LREE & BEE

- https://www.chromium.org/developers/how-tos/get-the-code

GN(Generates Ninja build files)
-Ninja2 S8IZ 12 IRHMES X S A QL E
Ninja 2C OIHS 495t = HIEF ZE A| AR

GN tutorial
- https://gn.googlesource.com/gn/+/HEAD/docs/quick_start.md



https://chromium.googlesource.com/chromium/src/+/refs/heads/main/docs/vscode.md
https://gn.googlesource.com/gn/+/HEAD/docs/quick_start.md
https://chromium.googlesource.com/chromium/src/+/refs/heads/main/docs/vscode.md
https://gn.googlesource.com/gn/+/HEAD/docs/quick_start.md
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https://chromium.googlesource.com/chromium/src/+/refs/heads/main/docs/vscode.md

clangdE A5l IDEO]| 7|5 XS
- Auto complete, go to definition, find all references, etc.

GN HEO = ninja O 8451,
generate_compdb.py= HIE DB 4l

src$S gn gen out/debug

src$ tools/clang/scripts/generate compdb.py \
-p out/debug \
> compille commands. json



https://chromium.googlesource.com/chromium/src/+/refs/heads/main/docs/vscode.md
https://chromium.googlesource.com/chromium/src/+/refs/heads/main/docs/vscode.md

2.3 IDE -VS Code

File Edit Selection View Go Run Terminal Help
[> Chrome Debug

v VARIABLES
v Locals

. OxTFFFFfffe04s

> Registers

Variables

Watch

v CALL STACK PAUSED ON STEP

C

v BREAKPOINTS
v
v
= un
T
v
X  Pdeview @ ®0A4 & ChromeDebug(src) clangd:idle

string_piece.h - src - Visual Studio Code

X J

2ce.h > {; base » £ BasicStringPiece » Y BasicStringPiece

v 1

using const reverse iterator = std::reverse iterator<const iterator>;

using reverse iterator = const reverse iterator;
using size type = size t;
using difference type = ptrdiff t;

nstexpr BasicStringPiece() noexcept : ptr (

), length (©) {}

constexpr BasicStringPiece(const BasicStringPiece& other) noexcept = defaul
constexpr BasicStringPiece& operator=(const BasicStringPiece& view) noexcep

default;

constexpr BasicStringPiece(const CharT* s, size type count)

ptr (s), length (count) {}

t CharT* s)
ptr (s), length (s ? CharTraits<CharT>::length(s)

Break Point

) {

template <class T, class = std::enable if t<std::is null pointer<T>::value>:

BasicStringPiece(T) {

Y e e e et av v W W L N

static assert(sizeof(T) == 0, // Always false.

"StringPiece does not support construction from nullptr, ust

"the default constructor instead.");

TERMINAL

/debug learn_run_loop <

ninja: Entering directory /home/user/dev/chromium/src/out/deb

ug’
ninja: no work to do.

Terminal will be reused by tasks, press any key to close it.

I

¢ Peter Kasting, 5 monthsago Ln 122, Col1

Spaces:2 UTF8 LF C++

A

Q
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§ 20|55 2X[c}H root?! src/7t 44

v OPEN EDITORS

= X socket.cc (deleted) examples

i :Z’:ve _client_sdk SrC/ OI.O_" x_IE %E_l% %
. -GN src/ L AEES MO R TZHNHE 1ig| / HE
— - Ex. src/glabs: glabs ZT2HE

Demo GitHub Repo
- https://github.com/Wonkyu-Lee/qlabs

oo ]
>
>
>
>
>

> remoting
> rlz

> sandbox

> services


https://github.com/Wonkyu-Lee/qlabs
https://github.com/Wonkyu-Lee/qlabs

Build Dependency Tree

glabs all
T glabs:glabs
— learn basic
F—— learn http server

F—— learn mojo

— learn web layer

glabs test all
T glabs:tests
L learn tests

src/BUILD.gn

group("qglabs all"
deps = [
I3

group(“glabs_test_all") {
testonly = true
deps = [ "//qlabs:tests" ]
}

DEVIEW
2021

src/qlabs/BUILD.gn

group( qlabs
deps = |
"learn _basic",
"learn_http_server",
"learn_mojo",
"learn_weblayer",
]
s

group("tests") {
testonly = true
deps = [ "learn_tests" 1

}
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Build Dependency src/BUILD.gn
glabs all
|— learn_http server 1 deps = 1 "//alabs™ |
L learn mojo src/qlabs/BUILD.gn

L learn web layer group(“qlabs_test_all") {
testonly =_true

gqlabs test all deps = [|"//qlabs:tests"|]

group('qglabs") {
deps = |
"learn_basic'",
"learn_http_server",
"learn_mojo",
"learn_weblayer",

— glabs:tests /

- learn_tests

]
}

group( tests
testonly = true
deps = [ "learn_tests" 1
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Build Dependency Terminal

glabs all # Generate Ninja Files
L glabs:qglabs src$ gn gen out/debug

F—— learn basic
F—— learn http server

F—— learn mojo

L learn web layer

glabs test all
T glabs:tests
L learn tests
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Build Dependency Terminal

glabs all # Ninja Bu%lq
L qlabs:qglabs src$S autoninja -C out/debug glabs all

}—— learn basic
F—— learn http server

F—— learn mojo
— learn web layer

glabs test all
L glabs:tests
L learn tests




33 EE*"E x'l %I'i J_.'-I'El DEVIEW

S 20|2 B 90
_E | E L- O HA ¥ master ~ ¥ 2 branches © 0 tags Go to file Add file ~
- . - .
Xt ISt X} SHCOHH
/ wonkyu-lee Animate bg color be23b25 7 hours ago () 19 commits
- q E D I % ?_ jo:l * -Q;I'% p atC h E __'IL;I' E_l B doc Add VS code env settings 5 months ago
"8 learn_basic Add learn_callbacks 2 days ago
_ OH IE-II ||:| =£ -|Jt|-)k inl |
= E =1 E E' I_I- E E x —l—E I_I- E’ "W learn_http_server Add learn_http_server 2 days ago
"B learn_mojo Add detailed code for BindNewPipeAndPassReceiver() 5 months ago
W learn_tests Extract sample_api as a static library 2 days ago
[XI-X-I] |
O 1 "B learn_weblayer Animate bg color 7 hours ago
_ xI-A _9_ E_I: | x-l j_” — Y BUILD.gn Add learn_weblayer 2 days ago
X‘l O O O O = =T | |
(Y README.md First commit 5 months ago
- C h rO m I u m - g ItJ_-l-l- % Eal x—-|I ODI [ src.patch Add src.patch 5 months ago

[
- A=0|F HWF0| B=2+5 0|F 2271 oE
- A=0|F KT FOIO|E A, =X E2ZE patchE T=0{0F &



3.3 TZHME XAtA 3i7 o™

o1 L_

20|12 TN E XG40 22| otCH,
- Fork Chromium.git

[xl'X'l]

o O

- 320|230 Yo A 0[S &y 22
[CFX

- M&-271H0| Bro| & Q st
- 320|3 YOIO|E Al HY AR SE 22| (=2[H[0]2)
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GN: src/glabs/learn_basic/BUILD.gn

executable("learn_hello") {
sources = [ "hello main.cc" ]

}
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GN: src/qglabs/learn_basic/BUILD.gn Code: src/qglabs/learn_basic/hello_main.cc

executable("learn_hello") { #include <iostream>

sources = [ "hello_main.cc" ] | R
! int main(int argc, const charx argv[]) {

std::cout << "Hello, Chromium SDK!" << std::endl;
return 0;

}



http://hello_main.cc
http://hello_main.cc
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GN: src/qglabs/learn_basic/BUILD.gn Code: src/qglabs/learn_basic/hello_main.cc

executable("learn_hello") { #include <iostream>

sources = [ "hello_main.cc" ] | R
! int main(int argc, const charx argv[]) {

std::cout << "Hello, Chromium SDK!" << std::endl;
return 0;

}

Terminal

src$ gn gen out/debug
Done. Made 17750 targets from 2920 files 1n 2788ms



http://hello_main.cc
http://hello_main.cc
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GN: src/qglabs/learn_basic/BUILD.gn Code: src/qglabs/learn_basic/hello_main.cc
#include <iostream>

executable("learn_hello") {
sources = [ "hello main.cc" ]

int main(int argc, const charx argv[]) {
std::cout << "Hello, Chromium SDK!" << std::endl;

return 0;

}

}

Terminal

src$ gn gen out/debug
Done. Made 17750 targets from 2920 files 1n 2788ms

src$ autoninja -C out/debug learn hello

ninja: Entering directory " out/debug'
[2/2] LINK ./learn hello



http://hello_main.cc
http://hello_main.cc
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GN: src/qglabs/learn_basic/BUILD.gn Code: src/qglabs/learn_basic/hello_main.cc

executable("learn_hello") { #include <iostream>

sources = [ "hello_main.cc" ] | R
! int main(int argc, const charx argv[]) {

std::cout << "Hello, Chromium SDK!" << std::endl;
return 0;

}

Terminal

src$ gn gen out/debug
Done. Made 17750 targets from 2920 files 1n 2788ms

src$ autoninja -C out/debug learn hello
ninja: Entering directory " out/debug'
[2/2] LINK ./learn hello

src$ out/debug/learn hello
Hello, Chromium SDK!



http://hello_main.cc
http://hello_main.cc
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Google Test
- QSIHIAEO]| Google TestAlE

Oof| x|
- ‘ex_api’ 2f0|H2| & T,
- ‘ex_api_unittests'0|A 210|E2{2| HAE

Build Dependency

ex apl unittests

L— ex api
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GN: learn_tests/BUILD.gn
Google Test import("//testing/test.gni")

- SSIE|AEO0]| Google TestAlE static_library("ex_api") {
sources = |
'ex_api.cc",

Of| ] ] "ex_api.h",
- ‘ex_api’ 2[0|E2{2| & B=1, }
! ' ' ! H A E
ex_api_unittests Oﬂkl E_|-O|_E:| El E"—— test("ex_api_unittests") A
testonly = true
sources = [ "ex_api_unittests.cc" ]
_ deps =
Build Dependency “:ex_api",
""//base/test:run_all unittests",
. . "//test] test”,
eX apl unlttests ] //testing/gtes

}

—_— ex api
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Library: learn_tests/ex_api.cc
#include "qlabs/learn_tests/ex_api.h"

namespace ex_apil {
bool CallApi() {

return :

}
}
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Test: learn_tests/ex_api_unittests.cc

#include "glabs/learn_tests/ex_api.h"
#include "testing/gtest/include/gtest/gtest.h”

Library: learn_tests/ex_api.cc
#include "qlabs/learn_tests/ex_api.h"

namespace ex_apil {
bool CallApi() {

namespace ex_api {

namespace A
return ;

}

y TEST(ExApi, ApiTest) {

EXPECT_TRUE(CallApi());




Library: learn_tests/ex_api.cc
#include "qlabs/learn_tests/ex_api.h"

namespace ex_apil {
bool CallApi() {

return :

}
}

Terminal

src$ out/debug/ex api unittests
[1/1] ExApi.ApiTest (0 ms)

SUCCESS: all tests passed.
Tests took 0 seconds.

DEVIEW
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Test: learn_tests/ex_api_unittests.cc

#include "glabs/learn_tests/ex_api.h"
#include "testing/gtest/include/gtest/gtest.h”

namespace ex_api {
namespace A

TEST(ExApi, ApiTest) {

EXPECT_TRUE(CallApi());
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Callback N N base::0nceCallback<int(int)> taskPlus10
- OnceCallback: st Hol o= J= |

- RepeatCallback: 02| H o= 75 - PaseizBindonce(

Bind [1(int a, int b) {

T return a + b;
- SheLl HIEH HIAE, ZICHE
OIXI= 2t FO{A Callbacks P&

- BindOnce(method, params:--):
Returns OnceCallback

int resultl = std::move(taskPlus10).Run(3):

- BindRepeat(method, params:):
Returns RepeatCallback int result2 = std::move(taskPlus10).Run(3);:

https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md


https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md
https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md
https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md
https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md

Example
- Gals 58 A E0M Aot F, H|Q] A E0A FofF BofA &5

auto task runner = base::ThreadPool::CreateTaskRunner(

{base::TaskPriority::BEST_EFFORT}); TaskRunner

auto task = base::BindOnce( POStin95,_| taSKE% )é!'clscl',"c')'fjl -?— o]
[1(int a, int b) { |
LOG(INFO) << "task : " << a << " + " << b; Task QUGUGE 7|'7é|

return a + b;

auto reply = base::BindOnce( Terminal
[1(int result) A

LOG(INFO) << "reply: " << result;

) ;

task_runner—>PostTaskAndReplyWithResult (
FROM_HERE,
std: :move(task),
std: :move(reply)

);

[20611:INFO:callbacks main.cc(24) ]

| : INFO:callbacks main.cc (30) ]

DEVIEW
2021

task
reply:



https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md
https://chromium.googlesource.com/chromium/src/+/HEAD/docs/callback.md
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4.2 RunLoop

Example
- ‘—greeting’' XY S —repeat’ FI|2E IIE 1X 2HHO = &9

S out/debug/learn run loop —--greeting=hi --repeat=3
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1. CommandLine @IX} 217]

int main(int argc, charxx argv) {
base: :CommandLine::Init(argc, argv);

const base::CommandLine& cmd_line = xbase::CommandLine::ForCurrentProcess();
std::string greeting = cmd_line.GetSwitchValueASCII("greeting");
if ('greeting.empty()) {
g_greeting = greeting;
I3

int repeat_count = 5;
auto repeat = cmd_line.GetSwitchValueASCII("repeat");
if (!repeat.empty()) {

base::StringToInt(repeat, &repeat_count);

}
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2. Greeting() =
- M|F X 2 2 Greeting taskE 1ZXM delayE F0{ LA
- ‘count == 0'0| £|™™ Run LoopE &

std::string g_greeting = "hello";
base: :RepeatingClosure g_quit_closure;

void Greeting(int count) {
if (coun ) 1
if (g_quit_closure) {
g_quit_closure.Run();
return;

}
¥

LOG(INFO) << g_greeting;

base: :ThreadTaskRunnerHandle: :Get()->PostDelayedTask
FROM_HERE,
base: :BindOnce(&Greeting, count - 1),
base::TimeDelta: :FromSeconds(1));
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3. RunLoop A!sH

int main(int argc, charxx argv) {

base::SingleThreadTaskExecutor main_task_executor(base::MessagePumpType::UI);

base: :ThreadPoolInstance: :CreateAndStartWithDefaultParams("Run Loop");
base: :RunLoop run_loop;

g_quit_closure = run_loop.QuitClosure();

Greeting(repeat_count);

run_Tloop.Run();

return 9;

}
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Terminal
S out/debug/learn run loop --greeting=hi —repeat=3

[1003/124059.190601: INFO:run loop main.cc(33)] hi
[1003/124100.194874:INFO:run loop main.cc(33)] hi
[1003/124101.199800:INFO:run loop main.cc(33)] hi







5.1 views::View

2} Views C}S T2ME|E I}
- Ap2be R

- Boarder

- Background

Tufn
K
L

Layout manager2 X4 2|X|

ViewsS AESHA A Ul HAEUEE O
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View
View View
View

https://chromium.gooalesource.com/chromium/src.qit/+/refs/heads/main/docs/ui/index.md


https://chromium.googlesource.com/chromium/src.git/+/refs/heads/main/docs/ui/index.md
https://chromium.googlesource.com/chromium/src.git/+/refs/heads/main/docs/ui/index.md
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5.2 views::Widget

2t 0S7t | 86H= L|O|E|E FHHA = Views Architecture
47|0]| View treeg 1%

NativeWidgetAura

View E2|2} 4|O|E|H fI=22t Bridge 9 > wioge Rootview |
- I|HE ITHA L] ‘ NativeWidgetWin |/ -

- 2= 37| B2 ’

-0 @
JEEE z

Vet

Widget A|5&o= /g &

https://chromium.gooalesource.com/chromium/src.qit/+/refs/heads/main/docs/ui/index.md


https://chromium.googlesource.com/chromium/src.git/+/refs/heads/main/docs/ui/index.md
https://chromium.googlesource.com/chromium/src.git/+/refs/heads/main/docs/ui/index.md
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5.3 Views Examples

Animation v Widget v

40 43 40 43

Dialog Widget Example

Popup widget | Dialog widg Extra button! Cancel

Footnote label!

Views Examples - 0o X Views Examples - o X

Button v Tree View v

v sheep Selected
(] Sheep 1
(3] Sheep 2

v (£ colors

3 red
(3 green

Label Button

Material Design

Material Design Disabled Button

Add Remove Change Title

src$ autoninja -C out/debug views examples



6. WeblLayer
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main()0|A] weblayer::Main() A3
- |2 HA[X] I AJ%}

weblayer:MainParams
- delegate: HIA|X| 22X A% H /2 &
- pak_name: ¥2| 2|AA O

weblayer: :MainParams CreateMainParams() A
static const base::NoDestructor<MainDelegateImpl> weblayer_delegate;

weblayer: :MainParams params;
params.delegate = const _cast<MainDelegateImplx>(&(xweblayer_delegate));

params.pak_name = "qlabs_common.pak";
return params;

}

int main(int argc, const charxx argv) {
base::AtExitManager exit_manager;
return weblayer::Main(CreateMainParams(), argc, argv);

}
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Note: main()2 2] tH S =E|2 Z 2 MainDelegateE At23|{0F &t

weblayer::MainDelegate

- HIA|X] 2T A|2F A XD}
-HAIX| 22 =28 = 2|AA A
-HAIK| 22 =82 22X N2

class MainDelegateImpl : public weblayer::MainDelegate A{
public:
void PreMainMessagelLoopRun() override;

void PostMainMessagelLoopRun() override;

void SetMainMessagelLoopQuitClosure(base::0nceClosure quit_closure) override;

private:

};...
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HIA|X| B2 A=A, X7|3}

- 21 @ AEN X% B~ ViewsDelegate A8/
- Screen X7|3}

- D2

- Ul AR

void PreMainMessagelLoopRun() override {
wm_state_ = std::make_unique<wm::WMState>();

views_delegate_ = std::make_unique<views::DesktopTestViewsDelegate>();

if (!display::Screen::GetScreen()) {
screen_ = views::CreateDesktopScreen();
display::Screen::SetScreenInstance(screen_.get());

¥

profile_ = weblayer::Profile::Create("test _widgets",

root_widget_delegate_ = SetUpWidgets();
s
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void PostMainMessagelLoopRun() override {

screen_.reset();
profile_.reset();
views_delegate_.reset();
wm_state .reset();

}
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HAX] R2 F& S =X X
- quit_closureE A4/d3st widgetO] 2! [ SEE|=2 MR T

void SetMainMessagelLoopQuitClosure(base::0nceClosure quit_closure) override A{
DCHECK(root_widget delegate_);

root_widget_delegate_—>SetOnCloseCallback(std::move(quit_closure));

}




views::WidgetDelegateView &= B2 FEfAZ Ul FL7d

- ColoredView
- WebBasedView
- views::WebView, weblayer:Tab

ColoredViewx SetUpWidgets() {

¥

ColoredViewx delegatel = new ColoredView();
auto rectl = gfx::Rect(100, , );

views::Widgetx widgetl = CreateWidget(delegatel, , rectl);

widgetl1l->Show();

WebBasedViewx delegate2 = new WebBasedView(profile_.get());
auto rect2 = gfx::Rect(50, , , ) ;

views: :Widget*x widget2 =
delegate2—>LoadUr L(GURL("https://m.naver.com"));
WebviewPainter: :ApplyTo(delegate2->GetWebView());
widget2->Show();

WebBasedViewx delegate3 = new WebBasedView(profile .get());

auto rect3 = gfx::Rect(150, , );
views: :Widget*x widget3 =
delegate3—>LoadUr1(GURL("https://deview.kr/2021"));
WebviewPainter: :ApplyTo(delegate3—>GetWebView());

widget3—->Show();

return delegatel;

CreateWidget(delegate2, widgetl, rect2);
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ColoredView

CreateWidget(delegate3, widgetl, rect3);

WebBasedView
m.naver.com

WebBasedView
deview.Kr



http://m.naver.com
http://m.naver.com
http://deview.kr
http://deview.kr

views::WidgetDelegateView &= B2 FEAE Ul {178

- ColoredView
- WebBasedView
- views::WebView, weblayer:Tab

¥

ColoredViews delegatel — new ColoredView();

auto rectl = gfx::Rect , , , ;
views::Widget* widgetl = CreateWidget(delegatel,
widgetl1l->Show();

WebBasedViewsx delegate2 new WebBasedView(profile_ .get());

views: :Widgetsxk w1dget2 = CreateWidget(delegateZ, widgetl,
delegate2—>LoadUr L(GURL("https://m.naver.com"));
WebviewPainter: :ApplyTo(delegate2->GetWebView());
widget2->Show();

rect2):;

WebBasedViewsx delegate3 new WebBasedView(profile_.get());

views: :Widgetx w1dget3 = CreateWidget(delegateB, widgetl,
delegate3—>LoadUr1(GURL("https://deview.kr/2021"));
WebviewPainter: :ApplyTo(delegate3—>GetWebView());
widget3->Show();

return delegatel;

rect3):

DEVIEW

2021
ColoredView
WebBasedView WebBasedView
m.naver.com deview.Kr
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views::WidgetDelegateView &= B2 FEAE Ul {178

- ColoredView
- WebBasedView
- views::WebView, weblayer:Tab

ColoredViewx SetUpWidgets() {

¥

ColoredViewx delegatel = new ColoredView();
auto rectl = gfx::Rect(100, ’ ' );

views::Widgetx widgetl = CreateWidget(delegatel, , rectl);

widgetl1l->Show();

WebBasedViewx delegate2 = new WebBasedView(profile_.get());
auto rect2 = gfx::Rect (50, ;

Avwe s sWidae v 1dae — ] AidQEtl, FECtZ);

delegate2- >LoadUr1(GURL("https //m.naver.com"));

”-.v -"- ? = '. \/ . '- -.. - ”-.v vy

widget2->Show();

WebBasedViewx delegate3 = new WebBasedView(profile_.get());
auto rect3 = gfx::Rect(150, , : );

ayicr Widaetk widae _ ahWidaet (deleaate widgetl, rect3);
.elegate3—>LoadUrl(GURL("https //deview. kr/2®21“))'
Nebviewralnter. .App Llyloldelegates— .
widget3->Show();

return delegatel;
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ColoredView

WebBasedView
m.naver.com

WebBasedView
deview.Kr
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views::WidgetDelegateView &= 22 S{A E Ul 117
- ColoredView
- WebBasedView

- views::WebView, weblayer:Tab

re

QRMIZ A

ColoredViewx SetUpWidgets() {
ColoredViewx delegatel = new ColoredView();
auto rectl = gfx::Rect(100, 100, 500, 500);
views::Widget* widgetl = CreateWidget(delegatel, nullptr, rectl);
widgetl1l->Show();

, ~d DEVIEW
WebBasedViewx delegate2 = new WebBasedView(profile_.get()); \ Ml 2021

auto rect2 = gfx::Rect(50, 50, 300, 300); b Login KR
views::Widget* widget2 = CreateWidget(delegate2, widgetl, rect2);

WebviewPainter: :ApplyTo(delegate2—->GetWebView()); - w hm

bt
kK
0x
oSt

l:li
H oo
21 oF 10
u rir

WebBasedViewx delegate3 = new WebBasedView(profile .get());
auto rect3 = gfx::Rect(150, 150, 300, 300);

KO 23
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w,

m
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N
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Y

—
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| >
fufn
HE
M

T
1t
o |
?

>

Iu

views::Widgetx widget3 = CreateWidget(delegate3, widgetl, rect3);

"' Ng " ol= O ’

WebviewPainter: :ApplyTo(delegate3—>GetWebView());

Wlidoe to— DWW )

’

return delegatel;

¥
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C++ -> JavaScript
- JavaScript string= Tab::ExecuteScript() 2 &3
- base::ValueZ A1} ZH= U3
- Note: Page loadingO| 2t= &l U§7}X| 7|Ct240f &t

using JavaScriptResultCallback = base::0nceCallback<void(base::Value)>;

void Tab::ExecuteScript(const base::stringl6& script,

bool use_separate_1isolate,
JavaScriptResultCallback callback);




6.4 JavaScripte C++2F 54 oeviEw

JavasScript -> C++
- Blink ¢IZIoj| Al JavaScript APIE 39}
- MojoZ O|&3dl|A] Blink 1I%l =°8 §10] JavaScript API 37|



7. Mojo(IPC)
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7.2 Mojo o8y
ChromiumO| X|&5t= IPC HHL|E

l5

- Message Pipe
- Data Pipe

- Shared Buffer

Q101 HIQIY
- C++

- Java
- JavaScript



/.3 Mojo Message Pipe
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/.3 Mojo Message Pipe

2. Pipe ZTH8ILIE SAIE ChAtol| Ft

.............. Pipe EECEEPEEEEEES
E PendingRemote , PendingReceiver’
----- Caller Callee

AN HefRX2EXZE =M A 200 H|A[X| DHo| &= O]2] 2H=0E

O] HAIX| TfO| & Soff A= XOIES HER



/.3 Mojo Message Pipe

3. Pipe Binding

_ Use

PendingRemote

Recelver

PendingReceiver!
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7.4 Echo Example

Example: JavaScript0f|A] Echo 2IE|H|O|AE S5l C++2| Echolmpl MH|A S ALE

echo.mojom.Echo 9]

M Oj OIM glabs/learn_weblayer/echo/echo.mojom

module echo.mojom;

interface Echo {
Execute(string request) => (string result);

&
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7.4 Echo Example

Example: JavaScriptO|A| Echo Q/E{H|0|AE Sdlf C++2| Echolmpl AMH|AE AR

Use

Caller Callee



7.4 Mojo QIE{I|0o| A H 9] pEviEw

Echo Q/E|H|0] A5 “S2[otal E o}
AH IES0| 4 gt

MOjom glabs/learn_weblayer/echo/echo.mojom

module echo.mojom;

interface Echo {
Execute(string request) => (string result);

b

GN glabs/learn_weblayer/echo/BUILD.gn
import("//mojo/public/tools/bindings/mojom.gni")

mojom("mojo_bindings") {

L

sources = [ "echo.mojom" ]




7.4 Mojo QIE{I|0o| A H 9] pEviEw

Echo 2/E{IH|0| A “F2|otl EESHH
AE OgCE= Ol H* o L__l' Generated {out_dir}/gen/qlabs/learn_weblayer/echo

= echo.mojom.cc

echo.mojom-forward.h
echo.mojom.h
echo.mojom.html
echo.mojom—-import-headers.h

MOjom glabs/learn_weblayer/echo/echo.mojom

module echo.mojom;

echo.mojom. Js
echo.mojom-lite-for-compile.Js
echo.mojom-1lite.Js
echo.mojom.m. s

interface Echo {
Execute(string request) => (string result);

b

Build .
echo.mojom-module

GN glabs/learn_weblayer/echo/BUILD.gn | echo.mojom-params-data.h

import("//mojo/public/tools/bindings/mojom.gni'"") echo.mojom-shared.cc
echo.mojom-shared.h
echo.mojom-shared-internal.h

echo.mojom—-shared-message—-1ids.h

mojom("mojo_bindings") {

L

sources = [ "echo.mojom" ]

echo.mojom-test-utils.cc
echo.mojom-test-utils.h

moJjo bindings blink.typemap config
mojo bindings.builld metadata




AE ACE0| AHME|C}

~H s

MOjom glabs/learn_weblayer/echo/echo.mojom

module echo.mojom;

interface Echo {
Execute(string request) => (string result);

b

GN glabs/learn_weblayer/echo/BUILD.gn
import("//mojo/public/tools/bindings/mojom.gni")

mojom("mojo_bindings") {

L

sources = [ "echo.mojom" ]

Build

DEVIEW
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Generated {out_dir}/gen/qglabs/learn_weblayer/echo

echo.mojom.cc
echo.mojom-forward.h
echo.mojom.h
echo.mojom.html
echo.mojom—-import-headers.h

echo.mojom. Js
echo.mojom-lite-for-compile.Js
echo.mojom-1lite.Js
echo.mojom.m. js

echo.mojom—-module
echo.mojom—-params—-data.h

echo.mojom-shared.cc
echo.mojom-shared.h
echo.mojom-shared-internal.h
echo.mojom—-shared-message—-1ids.h

echo.mojom-test-utils.cc
echo.mojom-test-utils.h

moJjo bindings blink.typemap config
mojo bindings.builld metadata
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7.5 Mojo AH|A 318
Use

r------ --------I

PendingRemote<Echo>

PendingReceiver<kcho>

Callee

Caller
#include "glabs/learn_weblayer/echo/echo.mojom.h"

class EchoImpl : public echo::mojom::Echo {
public:
void BindInterface(mojo::PendingReceiver<echo::mojom: :Echo> pending_receiver) {

receiver_.Bind(std::move(pending_receiver));

L

private:
void Execute(const std::string& request, ExecuteCallback callback) override {
std::move(callback).Run(request);

L

mojo: :Receiver<echo::mojom: :Echo> receiver_{this};

b




7.6 Mojo QIE{I|O] A-A{H| A DY 25y

PendingRemote<Echo>

PendingReceiver<kcho>

Callee

Caller

weblayer/browser/weblayer_browser_interface_binders.cc

void BindEcho(content::RenderFrameHostx host,
mojo::PendingReceiver<echo: :mojom: :Echo> receiver) {
static gqlabs::EchoImpl echo_impl;

echo_impl.BindInterface(std::move(receiver));

¥

void PopulateWeblLayerFrameBinders (
content: :RenderFrameHost*x render_frame_host,
service_manager: :BinderMapWithContext<content: :RenderFrameHost*>x map) {
map—>Add<echo: :mojom: :Echo>(base: :BindRepeating(&BindEcho));




7.7 JavaScriptOf|M MH|A 25 oEyIew

PendingReceiver<kcho>

Callee

PendingRemote<Echo>

Caller

glabs/learn_weblayer/echo_server/public/main.js

import x as qlabs from './echo.mojom.m.js’;

window.document.addEventListener('DOMContentLoaded', async function () {

try {
const echo = glabs.Echo.getRemote();

const { result } = await echo.execute('Hello, Mojo!');
document.getElementById('"greeting").textContent = result;
} catch (e) {
document.getElementById('"greeting").textContent = e;
}
F);




7.7 JavaScriptOf|M MH|A 25 oEyIew

Caller Callee

Terminal

src$ out/debug/echo demo\

—enable-blink-features=Mojo
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HTTP Server 2tEhg| 5191 Ot

class MySocketFactory : public SimpleSocketFactory 1
public:
std::unique_ptr<net::ServerSocket> CreateForHttpServer() override {
return CreatelLocalHostServerSocket ( ) ;

}

private:
std::unique_ptr<net::ServerSocket> CreateLocalHostServerSocket(int port) <

std::unique_ptr<net::ServerSocket> socket(
new net::TCPServerSocket ( , net::NetLogSource()));

if (socket—->ListenWithAddressAndPort("127.0.0.1", port, kBackLog) == net::0K)
return socket;

if (socket—>ListenWithAddressAndPort("::1", port, kBackLog) == net::0K)
return socket;

return std::unique_ptr<net::ServerSocket>();

SimpleHttpServer::GetInstance()—>Start/(
std: :make_unique<MySocketFactory>(),
socket _dir,
frontend_dir

) ;
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Public SDKE XS0 =

- ZaEw2 WCE SDK, HEIY HIZ %S

- Public API2} Ol APl Reference §i=
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Android

- Android Studio 7{&=2k4 x| oF at
- Android Gradle Plugin L4l GN= Ao 2 E
- GNOJ|AM Kotlin 2HE X[ oF st
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