YnaneHue MepTBOro Koaa
B NpOEKTe:
npaKkTuyeckKkoe pykoBoaCTBO

Buktop XoMSAKOB, NporpaMMuncT
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O yem 9 pacckKaxy

% Y710 Takoe MEPTBbLIN KOO, U Kak OH 0bpasyeTcs
%. M8pTBbIN KOA, 1 NaKeTHble MeHeaKepbl

O/Q OVCK M yaaneHne MEpTBOro Koaa npu cbopke

99 Monck MEPTBOro Kofa CTaTUYECKNM aHaNINM30M

39 Momnck MEPTBOro KOAa B paHTaliMe

4 ABTOMaTU3aLMSA

99 Mounck mépTeoro koga B CSS




Y10 Takoe MepTBbIU KO
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[TpocTon npumep

// He ucnonb3yetcsa B ¢aune un He 3KCNoOpTupyeTcs
const UNUSED = 42;

class X {

// He ncnonb3yetcd B MeTofax KJjlacca
private fn() {}



[Tpnmep nocrioXxHee

import library from 'library';

if (Math.random() > 1) {
library.doSomething();
}



Camoe c/noXXHoe

// Hurpe He mMnNopTupyem
export function unusedFn() {}

export class X {
// Hurpe He Bbi3blBaeM
public fn() {}



To)ke MepTBbIU KOA,

®

- BC&, YTO MOXXHO yOanunTb

- HEHY>XKHble package B MoHOpene

- HEHY>XHble nakeTbl B dependencies

- Ay6sin nakeToB (TPaH3UTUBHbIE 3aBUCUMOCTH
OT HECKOJ1bKUX BEPCUN NaKeTa)

K K8 b



Kak obpa3yeTca MEPTBbIU KOL,
.-f%ﬁ..-%tf..-f%ﬂ,

(CMMCOK HEMOMHbIN)



OpraHun3aLyoHHble NpPobsieMbl

Y 5
B

- MTOMEHSAIUCb Pa3paboTunkm

- HENOJIHOCTbIO Bblpe3aHHble cTapble uin
. cTapble feature flags

- Ye/TI0OBEKY CBOMCTBEHHO 3abbiBaTb U
oLnbaTbCA

N k9 b
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K8 K9 b

TexHn4yeckue npoobsiemMbl

. OCODOEHHOCTU NaKeTHbIX MEeHEOXEePOB

. KO, MOKPbIT TECTAMU U KAXXETCH XXUBbIM
- HeynavHbl pedaKTOPUHI
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@ K

8

[lakeTHble MeHep)Kepbl

- MEPTBbIN KoA,: Ay6/m NakeToB
- MpuMmep: 2-3 Bepcuun lodash, moment B npoge
- 1IBa MeéxaHn3mMa BO3HUKHOBEHUSA aybnen
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npm

Ilall :

npm

Ilall :
Ilbll :

1. TPaH3UTUBHbIE 3aBUCUMOCTU
U BpemMs

add a
"lodash@™4", // nokdpawmn: lodash v4.17.20
add b

"lodash@™4", // nokdaun: lodash v4.17.20
"lodash@™4", // nokdpawmn: lodash v4.17.21
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[MakeTHble MeHep)Kepbl VS Ay6nu

npm &
yarn =
pnpm W

bun
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Kak 6opoTbca: geaynamkKauus
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Ndepynankauumg B npm

9 nyarHocTmKa

npm list ——include=prod
npm find-dupes

.

"\ yCTpaHeHue ayonen

npm dedupe
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https://docs.npmjs.com/cli/v11/commands/npm-find-dupes
https://docs.npmjs.com/cli/v11/commands/npm-dedupe

Nepynankauums B npm

F HacTpoWKa

npm install ——-prefer—-dedupe
npm config set prefer—-dedupe true
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Hepynnankauuda B yarn 1

9 nuarHocTmKa

npx yarn—-deduplicate —-1list ./yarn. lock

"\ ycTpaHeHue oybnen

npx yarn—deduplicate ./yarn.lock && yarn

18


https://www.npmjs.com/package/yarn-deduplicate

HNepynnankauua B yarn 1
[Tpumep

Ao noclne

node_modules 1170 M 982 M

yarn.lock 029150 878292

19



HNepynnunkauud B yarn 4

9 nnarHocTmka

yarn dedupe ——check

"\ ycTpaHeHue oybnen

yarn dedupe

20


https://yarnpkg.com/cli/dedupe

HNepynnunkauud B yarn 4
[Tpumep

Ao noclne

node_modules 1628 M 1515 M

yarn.lock 1080132 1054143
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o

2. TpaH3UTUBHbIE 3aBUCUMOCTMU
C pa3HbiIMU BEpPCUAMMU

: "moment@2.29.3",
: "'moment@2.29.4",
"moment@2.30.1",

Ckopee Bcero Bce 3apaboTator c moment@2.30.1

22



Kak Hantu

9 napcum nokdann/obxoanm node_modules
99 cTponM JepeBo 3aBUCUMOCTEN OT entry point
 nnarvH-BusnTop B Webpack/Vite/etc.

23



Kak NnoYnMHUTDL

nom>=8.3 overrides

yarn resolutions
pnpm pnpm.overrides
bun npmoverrides,yarn resolutions

webpack

resolve.alilas

24


https://bun.sh/docs/install/overrides
https://webpack.js.org/configuration/resolve/#resolvealias

[Tpnmep: Yarn 4

1.ax10s@l.7.2,ax10s@1.7.9
2. Ocnabngem Bepcumn 0o nepecekatroLmxcs

"resolutions": {
"axios@l.7.2": "~1.7.2",
"axios@l.7.9": "*1.7.9",

¥

3.yarn dedupe

25



Coopka (baHaNuHr)
@i 2, 38 @i‘ ., %i .



A Webpack Tree Shaking

33 Webpack Bundle Analyzer

I Statoscope (rnazamu, Cl)

"N Webpack DefinePlugin + Terser
Vite n gpyrmne 6aHgnepbl?

27


https://webpack.js.org/guides/tree-shaking/
https://webpack.js.org/plugins/define-plugin/

compress: A
passes: 2

+

ToHKOCTU Terser

28



ToHkocTu DefinePlugin + Terser

IS_DESKTOP // true | false

if (IS_DESKTOP) A{
/* render desktop header x/
s

// BbaHpn MoOMNbHOW BepcCcuu
if (false) {

/* render desktop header x/
5

29



//
if

//
if

//
if

® He OK, Bo3MOXHb canpg—3¢pekTsl OT Bbi3oBa this.loggedIn

[lepBO€ MeCcTO B Bbipa)keHUM

(this.loggedIn && IS_DESKTOP) {
/* render desktop header x/

¥ 0K

(IS_DESKTOP && this.loggedIn) {
/* render desktop header x/

¥ 0K

(IS_DESKTOP) {

if (

}

this.loggedIn) {
/* render desktop header *x/
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CTtaTnyeckKkmnm aHanus
oaHoro dauna

& e &



ESLint

no—unused-vars
no—unused-private-class—members
ho—useless—assignment
no—unreachable
no—unused—-expressions
@typescript—-eslint/...

32


https://eslint.org/docs/latest/rules/

"compilerOptions": {

TSC

"noUnusedLocals": true,

"noUnusedParameters":

true,
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[Mpobnema
AHann3 ogHoro ¢ganna He NIoBUT

e unused export
e unused public method
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CtaTnyecknuu aHanmn3 npoeKTa

& MEPTBbIN KoL, export 6e3 import
Z: B npoekTax Ha 300-500 ¢annos yxe
npob6semMbl



ESLint
-

= BCTPOEHHbIX NnpaBun ons unused export HEeT
v eslint-plugin-import no-unused-modules
V' paspa6oTunkm ESLint pekoMeHaytoT Knip

36


https://github.com/import-js/eslint-plugin-import/blob/main/docs/rules/no-unused-modules.md
https://knip.dev/

ts-prune

npx ts—-prune | grep -v "used in module"

v NpocTon zero-configuration ckaHep

v npumMmep: yganun 15% MEepTBoro koga
& archived 1 He pa3BuBaeTcs

37


https://github.com/nadeesha/ts-prune

TSR (ex ts-remove-unused)

v zero-configuration ckaHep
v ncnosib3yert tsconfig.json
¥ ecTb aBTOYgaNeHue

38


https://github.com/line/tsr

WebStorm

v noacBe4vYnBaeT HEUCMOJ1Ib3YEMbIN KOJ,
¥ nogceeyMBaeT KONUNacTy
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Knip: C/I0)KHbIXA, HO MOLLHbIN

const config = {
entry: [

‘src/server/index.ts',
'src/server/middlewares/index.ts’',
'src/bundles/desktop/client.tsx’',
‘src/bundles/desktop/server.tsx’',
'src/bundles/mobile/client.tsx’,
'src/bundles/mobile/server.tsx’,

‘src/polyfills/AbortController.ts’,
‘src/polyfills/IntersectionObserver.ts’,
‘src/components/AvatarCard/AvatarCard.tsx"’,
// elé napa OecaTKOB CTPOK

1,

project: ['src/*xx'],

ignore: [
'src/xk/x.story.tsx’',
‘src/*x/*.stories.tsx’',
// eleé OecaToK CTPOK

1,

40


https://knip.dev/

CTtaTnyeckKkmnm aHanus
3aBUCUMOCTEN

&% &

. MEPTBbIM KOA: HEUCMNOb3yeMble 3aBUCMMOCTY
¥ npx depcheck

& zero-configuration, Ho He pasBuBaeTcs

¥ knip —--dependencies



PaHTanm B 6pay3epe
& & &

& MEPTBbIM KOA, NoA, duye-dbnaramm

%. MEPTBbIN Kof, ¢ TecTamu (unit, e2e, storybook)
MMMOPTUPYETCH, COOMpaeTcs, Bbi3biBaeTCH

He obHapy>XMBaeTcsa opyrmmMm cnocobamm

! code coverage

42



Native code coverage — Devlools

* nokpbiTve koga B Safari, Chrome
993 HaxoauM rnasamu HEMCMNOSb3YEMbIN KOL,
# rogutcs onsa rpybor oLeHKu

43



Native code coverage — Playwright

await Promise.all([
page.coverage.startJSCoverage({resetOnNavigation: false}),
page.coverage.startCSSCoverage({resetOnNavigation: false})

1);
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Native code coverage — Playwright

await Promise.all([
page.coverage.startJSCoverage({resetOnNavigation: false}),
page.coverage.startCSSCoverage({resetOnNavigation: false})

1);

await page.goto(url);

// XO0OWUM MO CTpaHuue
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Native code coverage — Playwright

await Promise.all([
page.coverage.startJSCoverage({resetOnNavigation: false}),
page.coverage.startCSSCoverage({resetOnNavigation: false})
1);
await page.goto(url);
// XO0OWUM MO CTpaHuue
const [jsCoverage, cssCoverage] = await Promise.all(][
page.coverage.stopJSCoverage(),
page.coverage.stopCSSCoverage()

1);
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DevTools Lighthouse Treemap

METRICS Expand view
@ First Contentful Paint @ Largest Contentful Paint
0.5s 0.5s
® Total Blocking Time ® Cumulative Layout Shift
0 ms 0
® Speed Index
12s

3 view Treemap
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DevTools Lighthouse Treemap

Lighthouse Treemap

https://playhop.com/ 4.2 MiB Unused Bytes (2.0 MiB) || All Scripts
https://playhop.com/ - Resource Bytes: 4.2 MiB (100%]

https//www.googletagmanager.com/gtag/|s7id=G- chrome-
NYN3DJXC36 - 462.6 KiB (11%) {unmapped) - 371.1 KiB (9%)

v| Toggle Table

https://yastatic.net/s3/games-static/_/build/catalog/deskto... - 870.7 KiB (22%)

Inttps://yandex.com/ads/system/context s - 390.3 KIB| chrome-
(9%) (unmapped) - 172.1 KiB (4%)

webpack/@eyeo/webexi-ad-
76,2 KiB 2%)
adblockpluscore/lib -

/../vendor/webextension-

https://mc.yandex.com/metrika/tag.js « 237.3 KiB (5%) chrome- | https://yastatic.net/s3/games- https:/fyastatic.net/s3/games- chrome- https://yastatic.net/react/18.2.0/rea
1T KIB (4%) " static/_ /build/catalog/deskto... - 175.2 KIB static/_/build/catalog/deskto... - 174.3 KIB ..+ 1471 KiB (3%) ct-with-dom.min.js - 139.3 KiB (3%)|
.- 169.4 KiB (4%) (4%) (4%) . 146.3 KiB (3%)
react-devtools-shared/sro - /node. react-devtools-shared/src -
backend - 70.0 KiB utils.js util +

backend - 81.2 KiB (2%)
agentjs [ views 148 KiB
259 KiB | | 25.5 KIB || [24.6 K}
(1%) (196) B (196)) Inu-
st

[ J

/(inline) - 76.9 KiB (2%) https://yastatic.net/s3/games-

chrome- chrome- chrome- chrome- chrome- https:/fyastatic.ne chrome- chrome-
extension://ihmlionaidjepimjdhjdcgodaekomhopfauery-... +| |[ {inline) (function( { T... - 0.0 KiB] [ (inline) static/_/build/catalog/deskto... - 66.0 KIB | |extension://dhdgffkkebhmkfja| | extension://dhdaffkkebh | |fwebpack:/adbliojbki| { webpack:/ad]dojb /s3/games- extension://fmk| |extension://c|
B9.5 KIB (2%) (1%) (function| 2%) jelmpbldmpobfkic/pageds + | mkijojeimpbidmpobfkfo/c| (77 7nade "ml il | T m‘ scddil| [staticf lad fheojbkinnkl
il pex-- ; [

chrome-extension://kbfnk

255.7 KB (6%)

u...4 45T KB (1%) ontent.... - 39.4 KiB (1%)

log/deskto. Jujlr\ﬂw:lr\m nihi| [bpkdaibdeed|
) 28.5 KiB (1%) Jouild/bi. - dilifddb/com

Jodul De|

b)

Name Resource Bytes ¥ | Unused Bytes Coverage

970.7 KiB 468.2 KIB

462.6 KIB 171.8 KiB

390.3 KiB 316.9 KiB
71.1 KIB

https://yastatic.net/s3/games-static/_/build/catalog/desktop/playhop/index.04cb19523f926a0fc2d0.js
https://www.googletagmanager.com/gtag/js?id=G-NYN3DJXC36
https://yandex.com/ads/system/context.js

(bundle) (unmapped)

chrome-extension://kbinbcaeplbcioakkpcpgfkobkghlhen/src/js/Grammarly-check.js
https://mc.yandex.com/metrika/tag.js

237.3 KiB 141.3 KiB
https://yastatic.net/s3/games-static/_/build/catalog/desktop/playhop/icons.d3adc32d4148ed2b928b.js 175.2 KIB

157.0 KiB
67.9 KiB

b e ]
255.7 KiB 131.6 KiB prrrrorrrin
o
LRI LIITEd
]

https://yastatic.net/s3/games-static/_/build/catalog/desktop/playhop/vendors.649153d8c62bc7909b93.js 174.3 KiB




e e

b8,

S

PaHTanm B Node.js

TAA T e TV A T
- MEPTBbIN KOoA, nofd, dunve-driaramu
- MEPTBbIN KOA, C TECTaMU
- Ay61 nakeToB U KonuracTa
code coverage

49



C8: native V8 code coverage

npm install —-g c8

c8 node server.js

# paéMm nopaboTtatb M OCTaHaBSIMBAEeM
c8 report

c8 ——reporter=html report

O 3anyckKaem B npope, e2e, 3epkane npopa
= 3amepnnenvie 20-40%
& 3aMyckaeM Ha 0OCTaTOYHOEe BpeMs (Yachil)

I y3yyaem oTUET

50


https://github.com/bcoe/c8/

V8 code coverage
NODE_V8_COVERAGE=dir node server.js
const v8 = require('v8');

v8.takeCoverage(); // CTtapT 3anucu HOBOro coverage
// Paborta

v8.stopCoverage(); // Wnu process.exit()

51


https://nodejs.org/docs/latest/api/cli.html#node_v8_coveragedir

Nwem oyonum doannos B paHTanmMme

V' He 3aBUCUM OT CUCTEMD! cOopKU
I aHanms kawe module loader
I aHanm3 gamna namsaTu

52



Kawn B CommonJdS module loader

const { Module } = require('node:module');
const { useMemo } = require('react');

console.log(require.cache === Module._cache); // true

console. log(
'Object.keys(Module._cache):"',
Object.keys(Module._cache)

);

console. log(
'Object.values(Module._pathCache):',
Object.values(Module._pathCache)

);

53



Kawinm B CommonJdS module loader

¥ Module. cache, oH xe require.cache
¥ Module. pathCache
v Bce CJS Monaynu (import cjs, require cjs)

54


https://nodejs.org/docs/latest/api/modules.html#requirecache

Kawinm B CommonJdS module loader

Object.keys(Module._cache): [
'~/test/test-import-cjs.js’,
'~/.tmp/pnpm-virtual-.../react/index.js’,
'~/ .tmp/pnpm-virtual-.../react/cjs/react.development.js’

55



Kawun B ES module loader

W cecTb loadCache

= OH HegoCTYNEH CHaPY XK

56


https://github.com/nodejs/node/blob/a4f556fc368f42e830e914a635cc0604b1188eed/lib/internal/modules/esm/loader.js#L160

Nwem nyonu pannos B gamMne namsaTu

~ CHYUMaeM Oamr
9 cmoTtpM Ha (string) nModule

57



[Toxo>xue ¢dpannbl B (string)

Summary v Y Filter by class All objects

Distancea  Shallow Size

Constructor Dist...
» ""use strict"; Object.defineProperty(exports, "__esModule", { value: true }); exports.default = void @; const { stringHints, numberHints } = require: 12
» ""use strict"; Object.defineProperty(exports, "__esModule", { value: true }); exports.default = void @; const { stringHints, numberHints } = require 12
Retainers
Object
v in /fUsers/v=homyakov/.games-frontend-tmp/pnpm-virtual-store/schema-utils@3.3.8/node_modules/schema-utils/dist/ValidationError.js @10886995 1"
- in ValidationError @10887099 10
- in ValidationError() @12574255 ValidationError.js:377 ]
w default in {__ esModule, default} @16751185 ]
w <symbol node:module_export> in Module @11711283 node:internal/modules/cjs/loader:299 7
v /Users/v-homyakov/.games-frontend-tmp/pnpm-virtual-store/schema-utils@3.3.0/node_modules/schema-utils/dist/ValidationError.js in {/Users/v- 5]
v cache in require() @18575821 node:internal/modules/helpers:135 5

e n1Be Bepcun schema—-utils
e TOYHOE coBMageHue

e noxoXxwue no SimHash nnn AST

Shallow Size

73264 0%
72456 0%

200

64

112

56

120

196 696
128

0%
0%
0%
0%
0%
0%
0%

Retained Size
73 264
72 456

Retained Size

84 296
88

90 736
56
1056
196 696
344

v
0%
0%

0 %
0 %
0 %
0 %
0 %
0 %
0 %
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Summary

Constructor

v ¥ Module

v Module =5058

» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module

Retainers
Object

@5365677
@7071367
@3832257
@13339555
@10721095
@12588993
@16920915
@12181767
@6594779
@B8034349
@14661929
@11827577
@7985433
@10217819
@787133
@10139345
@13447719

Moxoxxue dpannbl B Module

All objects

node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node: internal/modules/cjs/loader: 299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node: internal/modules/cjs/loader: 299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299

w /Users/v-homyakov/.games-frontend-tmp/pnpm-virtual-store/ansi-styles@3.2.1/node_modules/ansi-styles/index.js in {/Users/v-homyakov/.games-frontend-tm

w cache in require(} @10575821

node:internal/modules/helpers:135

ansi-styles@3.2.1

Dist...

5
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Shallow Size

629040 0%
120 0%
120 0%
120 0%
160 0%
160 0%
120 0%
120 0%
120 0%
160 0%
120 0%
120 0%
160 0%
880 0%
120 0%
120 0%
120 0%
880 0%

Distancea  Shallow Size

6
5

196 696 0 %
128 0%

Retained Size

8706 388
1006 824
148 248
98 832
79 968
76 800
71584
58 288
50824
50 276
LYR: V]
44 552
42 976
42 752
30072
29912

29 880
25944

Retained Size
196 696
344

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0 %
0 %
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Summary

Constructor

v ¥ Module

v Module =5058

» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module
» Module

Retainers
Object

@5365677
@7071367
@3832257
@13339555
@10721095
@12588993
@16920915
@12181767
@6594779
@B8034349
@14661929
@11827577
@7985433
@10217819
@787133
@10139345
@13447719

Moxoxxue dpannbl B Module

All objects

node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node: internal/modules/cjs/loader: 299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node: internal/modules/cjs/loader: 299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299
node:internal/modules/cjs/loader:299

w /Users/v-homyakov/.games-frontend-tmp/pnpm-virtual-store/ansi-styles@4.3.0/node_modules/ansi-styles/index.js in {/Users/v-homyakov/.games-frontend-tm

w cache in require(} @10575821

node:internal/modules/helpers:135

ansi-styles@4.3.0

Dist...

5
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Shallow Size

629040 0%
120 0%
120 0%
120 0%
160 0%
160 0%
120 0%
120 0%
120 0%
160 0%
120 0%
120 0%
160 0%
880 0%
120 0%
120 0%
120 0%
880 0%

Distancea  Shallow Size

6
5

196 696 0 %
128 0%

Retained Size

8706 388
1006 824
148 248
98 832
79 968
76 800
71584
58 288
50824
50 276
LYR: V]
44 552
42 976
42 752
30072
29912

29 880
25944

Retained Size
196 696
344

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0 %
0 %
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ABTOMaTU3aLUUA

" ‘u *a i . ‘u 4
¥ eslint B IDE
v es Int, ts-prune, knip, tsr B pre-commit hook
v es int, ts-prune, knip, tsr B ClI
v statoscope, code coverage B CI
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MepTtBbin CSS

& Hencnosnbdyembln CSS
Z. nyonn CSS



S

S

N

Heucnonb3syembint CSS

CSS coverage Devlools/Playwright
cTaTU4YeCKUN aHanmns?
CSS-moaynu, CSS-in-JS?

? Bblpe3aHue cTunei B SSR
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ayoenn CSS

# CSSO (CSS Optimizer)
# CBOW YTUSUTKM
# MoW ckpunT aHanu3a CSS cenekTopos
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https://github.com/css/csso
https://gist.github.com/victor-homyakov/aefd2ed05a050b1068c667d829a17419

Bonpochbl?

Ypanante MépTBbIN Kopa,!

https://tinyurl.com/bdhhx3eu
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https://tinyurl.com/bdhhx3eu

