Koraa naraer
NHTepdeunc

Benos ApTtém [



He noHATHO Korga naraet nHrepdeic
YTo pgenatb Korga saraeT nirepdeinnc?
Korpa naraet nHtepgeinc, Kak ncnpaButb?

Kak B DevTools NnoHATb Korga naraeT nuHrepdenc?



Speedrun.no «\WebPerf»




Korga naraeT
nHTepdenc




3ayem?




KTo Takou 1 3a4yem Hy)XeH ApTém benos?
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Artem Belov -
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ApTeémM benos

l enly B aNeKTpUYKe.

PogHoM ropoa:

MecTo paboTbi:

online

OTpagHbIn

rpynna Ans Tex KTo efe ene NpocunaeTcs cyTpa...BbIXoguT
Ha ynuuy..uaeT BepeT y 3HakoMoM npofasLyuum 5 6yTbINok
Merncu Kosbl...NPUXOAWUT [LOMOW..3aNasuT B
KOHTaKT..JIOXKbITCS cnaTb



% DevTools—3T0 Cno)xHo

= 1zo6unue nidopmaumm
= HenoHdaTHa cBa3b cueHapus UX n DevTools

= TpebyeT NoHMMaHUS paboTbl Bpay3epa



O npouunTan, Tot ocBouT DevTools



= TODO

= Paboyee OKpyXeHune

= 3HaHNA N NHCTPYMEHTapUin
= MeTpuku

= XpoHonorus, 3abnyxgeHuns, eyayuiee
= Kyna cmoTpeTb B DevTools...

= _.KOorga naraet uHTepodeiic
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Oduncknenmvep




OHBAUPOHMEHT






& 3HaHuS

= QyHpameHTanbHble 3HaHUA CS
®  [TOHMMaHME PaboTbl CETA

»  [JoHUMaHuE paboTbl 6pay3epa™



o= [TOHUMaHue paboTbl 6pay3epa
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RenderingNG deep-dive: BlinkNG ' ) )
RenderingNG deep-dive: LayoutNG Deep-dive: VideoNG
Rendering
Rendering Rendering

‘N Stefan Zager, Chris Harrelson
April 19, 2022 . = lan Kilpatrick, Koji Ishi ‘ Dale Curtis
“ October 8, 2021 September 14, 2021

& developer.chrome.com/tags/rendering


https://developer.chrome.com/tags/rendering/

e Chromium Blog

News and developments from the open source browser project

How Chrome Became the Highest Scoring Browser on

Speedometer, Ever
Tuesday, March 15, 2022

& & the Curious

AR P I NErT TTSA TTTS



Deprecations
and

Removals




& NporpammHoe oKpy>XeHune

dev -Bepcun 6pay3epos:

= = Chrome Dev Channel (Canary & Beta)
= = Firefox Developer Edition

= ** Android Stodio, Xcode Simulator



8 IHCTpyMeHTbI

= 122 | ighthouse
» [J PageSpeed Insights
= |l WebPageTest



H GoogleChrome [ lighthouse ( public ® Watch 563 ~ % Fork 8.6k W Starred 246k -

{> Code @ Issues ' 531 19 Pull requests 74 (1) Discussions G) Actions EE| Projects

- Tags Q. Find arelease

8 days ago V9.6.1

@ connorijclar

k Full Changelog
© v9.6.1
o 202d605 We expect this release to ship in the DevTools of Chrome 103, and to PageSpeed

Insights within 2 weeks.
Compare ~

Core

« fps: run at the end of timespan/snapshot (#13989)
 responsiveness: add element screenshot to INP diagnostic (#13984)

 responsiveness: add better INP fallback for old Chrome versions (#13985)




https://web.dev/ ’

D Mo6unbHble ycTponcTea ] Komnbiotep

.. Onpepenante pakTU4ECKYHO NPOU3BOANTENBHOCTbL CanTa 3701 URL | McTouHMK

A~ OueHKa OCHOBHbIX MHTEPHET-NoKa3saTenen:nposepka npongeHa @

PassepHyTb
® |Largest Contentful Paint (LCP) @ First Input Delay (FID), ® Cumulative Layout Shift (CLS)
1,9 cek. 14 mc 0
?__- ?—-l ?_Il

OPYTUME NOKA3ATEIN, SACITY>XKUBAIOLLME BHUMAHNA

® First Contentful Paint (ECP) M Interaction to Next Paint (INP) & ©® Time to First Byte (TTEB) &
1,4 cek. 292 mc
?__- ?
) [aHHble 3a nocnegHue 28 aHewn L0 Mo6unbHele ycTpoiicTea o [aHHble HEeCKONMbKUX BbINONHE
yaobceTBe nonb3oeaHna Gpaysepom Chrom
@ Mepuoabl OT Hayana A0 NOMHOW 3arpy3ku “* CeTeBble NOAKIHYEHUS @ [aHHble Bcex Bepcuit Chrome

CTpaHuLibl



First Byte Start Render FC Speed Index

202s .400s .397s .686s 1.513: 0 >.022: 984w

VISUAL PAGE LOADING PROCESS (EXPLORE)

Total Bytes

0.0s 0.1s

0.2s 0.3s 0.4s 0.5s 0.6s 0.7s 0.8s 0.9s 1.0s 1.
I I N N R N U NN N N S

Compare First Views Plot Full Results

Real U ser M easure mentS (Collected anonymously by Chrome browser via Chrome User Experience Report.)

Key: WPT's Metrics for comparison: V¥ First View

First Contentful Paint (FCP) Largest Contentful Paint (LCP) Cumulative Layout Shift (CLS) First Input Delay (FID)
\4
| | ]
p75 (855) A p75 (1138) A p75(0.00) p75 (3)

Time to First Byte (TTFB) Interaction to Next Paint (INP)

e ]

4

p75 (409) A Ap75(51)




PRODUCT NEWS JUN. 01, 2022

Introducing Opportunities &
Experiments: Taking the
Guesswork out of Performance

D st o S



% Ewg NHCTPYMEHTDI

4. Chrome UX Report
5. Google Analytics 4
6.



OHBAUPOHMEHT



MeTpunkn






IT] Web Vitals



4

3

w

Response M



=  CocpefoToybTech Ha nonb3oBaTene

=  OTBevyaunTe Ha BBOA, Nosib3oBaTens meHee yem 3a 100 mc

= BbigaBaniTe kagp MmeHee yem 3a 10 MC npu aHMaLnmn NN NPOKPYTKE
= YBenuybTe BpeMs NpoCcToss OCHOBHOMO NOTOKa 6pay3epa

= 3arpyXanTe NHTEePaKTUBHbIA KOHTEHT MEHee YeM 3a 5 CekyH[,


https://web.dev/rail/

Ll «\Web Vitals» B 2022

» %% Core Web Vitals (CWV)

= FID
= |CP

" CLS@ L

= 1 Other Web Vitals (OWV)

= FCP
= TTFB

» NP &

& Cneput 3a cTpaHuuein .5 MepepabaTbiBanach B aKcrepuMeHTe



yarn add web-vitals(@l



I, OWV: Time to First Byte

BpEeMs 0,0 NepBOro 6aliTa OT cepBepa

Request/Response

Request sent |

Waiting (TTFB) -]

Content Download

Explanation

DURATION
0.27 ms
26.05 ms
1.41 ms

30.95 ms



. OWV: First Contentful Paint

BPEMS NePBOV OTPUCOBKN KOHTEHTA

FCP




. OWV: First Contentful Paint

BPEMS NEPBOV OTPUCOBKN KOHTEHTA



#% CWV: First Input Delay

MHTEPaKTNBHOCTb CTPaHWLLbI

First Input Delay

Hello!




#% CWV: First Input Delay

MHTEPaKTNBHOCTb CTPaHWLLbI

TTI
| !
FCP
f
7 Navigation o Styles are loaded and 7 Main thread is
Start browser can paint content Idle for 5+ seconds

Network
Requests

Browser can respond
b to the first user input

Network request

Main thread task

FID



ONMTNMN3NPOBAIJI FID

A YBEJINYNIT MOKASATEJIW



Main
Thread |




1 HOBOE coobLlleHne




#% CWV: Largest Contentful Paint

BOCMNPUHNMaeMas CKOPOCTb 3arpy3sKu

FCP

Cancel

Basic Info

Relatives

Contact Info

Interests

Education

Work

Military Service

Personal Views

Profile

LCP



‘@MMM@@M IGE
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BENHUMITDEASAN

ENY




HT/V:M document |

f Inmage recource




#% CWV: Cumulative Layout Shift

B3yalibHadA CTabuNbHOCTb






#% CWV: Cumulative Layout Shift

B3yalibHadA CTabuNbHOCTb



Success story: Kak mMbl

3HAUYUTENIbHO YAYYLLNAN
CWV meTpuky
6onee yem Ha 50%




[BREAKING] Update CLS to max session window 5s cap 1s gap



##% Cumulative Layout Shift: Session Window

B3yalibHadA CTabuNbHOCTb

Layout shift amount

Time


https://web.dev/evolving-cls




PHILIP WALTON O O @ ARTICLES  ABOUT

Engineer @ Google

My Challenge to the Web Performance Community

October 6, 2021

I've noticed a trend in recent years—a trend that I've admittedly been part of myself—where
performance-minded developers will rebuild a site and then post a screenshot of their Lighthouse score
on social media to show off how fast it is.

£ https://mysuperfastsite.com/

PWA
100 100 100 100 @
Performance  Accessibility Best Practices SEO Progressive
Web App

A 0-49 @ 50-89 © 90-100



Mowu BbI3OBbI:
s Ecnu Bbl I'OBOpI/ITe (0] I'IpOI/IBBO,D,I/ITeJ'IbHOCTI/I B npo,u,aKu.leHe, TO I/ICI'IOJ'Ib3yI7ITe OaHHblIe RUM.

= Ecnu Bbl UCMoOnNb3yeTe OAHO YMCO B OTYETE O NPON3BOLUTENBHOCTU, TO YKaXUTe NepLEeHTUb.
= [oBOps 0 nokaszatensax RUM, yTouHanTe nepuron BpeEMeEHN.

= Ecnu Bbl XBaCTaeTeCb LAB—pesyanaTallel, TO AenanTe 3TO B KOHTEKCTE XpoHOoNormnn.

69 philipwalton.com/articles/my-challenge-to-the-web-performance-community


https://philipwalton.com/articles/my-challenge-to-the-web-performance-community/

60
40

20"

Conversion rate, Bounce rate, Error rate

Average Conversion Rate

1.05% (6.4%)

Speed Distribution
Base Speed (1):

Converted Users

10541

ﬁ
Variability (0):
o e

Maxerrorrate: (100 %
0
Error Rate Decay:
9

effective bo...

total popula...

Total Value
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r-‘ Bounce Rate

Minbouncerate:(20  |%
Bounce time compression:

-9

—I Chart Parameters
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https://ux-speed-calculator.netlify.app/

Odod-Ton



A, OWV: First Contentful Paint: Skeletons

BpeM4d I'IepBOI7I OTPUNCOBKWN KOHTEHTa

A,




[BREAKING] Report TTFB after a bfcache restore

[FEATURE] Add support for the new INP metric






@ blog.google

Google The Keyword

%% TTFB: BFCache Restore

With Back/Forward Cache

@

DIVERSITY AND INCLUSION
How we're supporting the
transgender community

e is honoring Trans

rina the

g the story of ge2b, a s

and Latino trans-owned small business.

READ ARTICLE @

DIVERSITY AND INCLUSION

Celebrate your achievernents with

ful Black

Without

{ @ blog.google

= Google The Keyword

DIVERSITY AND INCLUSION
How we're supporting the
transgender community

Google is hon g Transgender Ay
by sharing the y of ge2b, a s

and Latino trans-owned small business.

READ ARTICLE @

DIVERSITY AND INCLUSION

Celebrate your achievements with




DevTools — Application

Back/forward Cache

[ ﬂ Elements Recorder & Performance insights & Console Sources Network Application

Application Back/forward cache
B Manifest

L% Service Workers Q Not served from back/forward cache: to trigger back/forward cache, use Chrome's
£ Storage back/forward buttons, or use the test button below to automatically navigate away and back.

Storage URL: https://vk.com/team

Local Storage Test back/forward cache

Session Storage
IndexedDB

Web SQL
Cookies

Actionable (®)

The page has an unload handler in the main frame.
Trust Tokens @ P2

(© (© & @ ( §

Interest Groups UnloadHandlerExistsinMainFrame

Cache Pending Support

Cache Storage

@ Pages containing plugins are not currently eligible for back/forward cache.

Back/forward cache
ContainsPlugins

Background Services Not Actionable (3)
ot Actionable
13 Background Fetch

& Background Sync
A Notifications
£ Payment Handler

@ Pages whose main resource has cache-control:no-store cannot enter back/forward cache.
MainResourceHasCacheControlNoStore

© Periodic Background Sync Learn more: back/forward cache eligibility

@& Push Messaging




DevTools — Application

Back/forward Cache

X x

[ D] Elements Console Sources Recorder Performance insights Network Application

Application Back/forward cache
B Manifest

Service Workers ® Not served from back/forward cache: to trigger back/forward cache, use Chrome's back/forward buttons, or use
Storage the test button below to automatically navigate away and back.

Storage URL: https://vk.com/team

: Local Storage Frames P 8 issues found in 2 frames.

st back/forward cache

».ctionable (2

: Session Storage

@ The page has an unload handler in the main frame. Learn more: Never use unload handler
UnloadHandlerExistsiInMainFrame

Cache Storage > 1 frame

Back/forward ache Pending Support @

SEGEIEE SR (@ Pages containing plugins are not currently eligible for back/forward cache.

Backg' sund Fetch

Bagifround Sync ContainsPlugins

N dfications > 1 frame

2ayment Handler
4 @ Back/forward cache is disabled due to extensions using messaging API.

Periodic Background Sync

» Push Messaging EmbedderExtensionMessaging

B Reporting API » 2 frames

Frames Not Actionable

» [ top

@ Back/forward cache is disabled by flags. Visit chrome://flags/#back-forward-cache to enable it locally on this
device.
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Responsiveness
OO



https://web.dev/inp/

Another one?

Q0% nonb3oBaTeNbCKOW CECCUN NPONCXOLUT Nocne cobbiTus ~ load”
70% nonb3oBaTenen NcnbiTbiBaloT 3aMeTHble noasrcanuns Ul XxoTs 6bl pa3 B HeLesnto

MOXHO paccunTbiBaTb Ha x2 NPOCMOTPOB, ecnun y Ul xopoLuasa oT3bIBYMBOCTb

FID yxe Ha 95% B «3en€Hon» 30He Cpemn aHann3npyemMbix CanToB



1. 3agepikka BBoOga — BpeEMS MeXAY MOMEHTOM B3aMOLENCTBUNSA CO CTPaHULEN N HaYanoM paboThl

06pPabOTUNKOB COBbITUN

2. Bpems 06paboTKN — KONNYECTBO BPEMEHN HEOBXOAMMOE A1 BbINOMHEHNS KOAA B CBSA3AHHbIX
06paboTyrKax CoObbITUIN

3. 3apgepkka npeacTaBneHNs — BPEMS MEXJY 3aBEPLUEHNEM BbINOSHEHNSA 06Pa6OTUYNKOB COBLITUN

OTOBpa)XeHeM criegyloLero Kagpa



% OWV: Interaction to next Paint

OT3bIBYMBOCTb CTpPaHNLbl



#% OWV: Interaction to next Paint

OT3bIBYNBOCTb CTpPaHNLbl

Instructions
INP value

Use the controls below to add interaction latency. .
(since page load)

Start interacting with the page (type, click, etc.)
Notice how the experience affects the INP value.
Refresh the page to start over.

PN

Introduce periodic main thread blocking Active

Frequency

—

Never Often

Start typing...

|
Customize event processing times

keydown blocking time (50ms)
—— )

0 200

& inp-demo.glitch.me


https://inp-demo.glitch.me/

INP

NEEDS

IMPROVEMENT







e [ @ GoogleChromefweb-vitals #230

value not collected when source code is minified +3
e O 11 GoogleChrome/web-vitals #231 .
Fix 228: Change on[NIg to also use FID duration when under durationTheshold *
e [0 @ GoogleChromefweb-vitals #229 :
. . +
values incorrect when split over blur/focus
e [ @ GoogleChromefweb-vitals #228
Consider expose FID duration as first score, for cases when its under +3

durationThreshold

subscribed

subscribed

subscribed

subscribed

'
o
-

L

23 hours ago

2 days ago

9 days ago

10 days ago




. as

110
111
112
113
114

115

4

130

131
132
133
134
135
136
137
138

¢ 72 HEENE

src/getINP.ts [[J

const po = observe('event', handleEntries, {

// The use of 50 here as a balance between not wanting the callback to

// run for too many already fast events (one frame or less), but also

// get enough fidelity below the recommended 'good" threshold of 200.
durationThreshold: 50,

// Event Timing entries have their durations rounded to the nearest 8ms,
// so a duration of 40ms would be any event that spans 2.5 or more frames
// at 60Hz. This threshold is chosen to strike a balance between usefulness
// and performance. Running this callback for any interaction that spans
// just one or two frames is likely not worth the insight that could be
// gained.

durationThreshold: 40,

} as PerformanceObserverInit);

B ———



Gbugs chromium ~ w Open issues v Q  Search chromium issues... ~ &£ Signin

Y Starred by 1 user Issue 1321807: Benchmark Event Timing Performance
Owner: Observer at different durationThresholds & [Code
Reported by mmo...@chromium.org on Mon, May 2, 2022, 10:22 PM
cC: rviscomi@google.com GMT+4 (16 days ago)
It is not clear what the tradeoffs are for using the default (104ms) durationThreshold, vs something like 50 or the
Status: Available (Open) minimum of 16.
(el st R e It would be nice to understand w performance costs are, 50 we can make suggestions for web perf

community (and, change s in web-vitals.js)

Modified: 6 days ago







DevTools = Show Core Web Vitals overlay

h %) % A O @ :

® Largest Contentful Paint 0.84 s
® First Input Delay 2.40 ms
® Cumulative Layout Shift 0.03




import * as webVitals from 'web-vitals';
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> COBPAN NETABANT '
HETOUYHBINMETPHR




N !
TIPOUATAN README



https://github.com/GoogleChrome/web-vitals/#which-bundle-is-right-for-you
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.~ Best Practices

1. Code spilit

2. Lazy load

501. "content-visibility

502. ‘will-change "

997. rel="preload"
?98. async

999. defer


https://web.dev/content-visibility/
https://developer.mozilla.org/ru/docs/Web/CSS/will-change

C’ Best Base Practices

1. Code split

2. Lazy load

501. content-visibility

502. ‘will-change "

997. rel="preload"

?98. async

999. defer


https://web.dev/content-visibility/
https://developer.mozilla.org/ru/docs/Web/CSS/will-change

Deviools



-~ TOIN-3 npununHbl HE oTKpbIiBaTb DevTools

w N




7 TOMN-3 npnuunHbl HE oTkpbiBaTb DevTools

1. Axa!
2. Monanc4!

3.))




[ ﬂ Elements  Console Recorder & Network

® © Y Run>

Filter

Type '?' to see available commands
All | Fetch/XH lies

I Ce Nzl Show Application S

c
2l Mk Show CSS Overview Panel

Show Console Panel
Show Elements Panel
Show JavaScript Profiler Panel
Show Layers Panel

Show Lighthouse Panel




Tom & Ben



2 Sustainable Loading

#TTFB, #FCP, #LCP, #CLS

DevTools = Network:
= Network Conditions

= Coverage



B Demo App #1

Load CSS ~0.5KB Load CSS ~27KB




DevTools =@ Network

Elements Console Recorder A Network
o Y Preserve log Disable cache Fast 3G

Filter Invert Hide data URLs
All  Fetch/XHR JS CSS Img Media Font Doc WS Wasm Manifest Other Has blocked cookies

Blocked Requests 3rd-party requests

Name Protocol Size Priority = Waterfall

localhost http/1.1 1.5 kB 567 ms  Highest
almond.css http/1.1 5.1 kB 618 ms | Highest

[¢] bundle.js http/1.1 81.9kB 1.05s Low

[«] node_modules_web-vitals_base_j... = http/1.1 3.3 kB 583 ms Low
WS websocket 0B Pending
favicon.ico http/1.1 1.5 kB 567 ms High
chunk.1kb.css http/1.1 510 B 570 ms | Highest
chunk.27kb.css http/1.1 26.9 kB 709 ms | Highest
chunk.1kb.css http/1.1 510 B 565 ms | Highest

10 requests | 148 kB transferred = 843 kB resources | Finish: 15.23 s | DOMContentLoaded: 2.68 s | Load: 3.26 s




Load CSS ~0.5KB Load CSS ~27KB

Elements Console Recorder Network

® Y Q Preserve log Disable cache No throttling

Filter Invert Hide data URLs
All Fetch/XHR JS CSS Img Media Font Doc WS Wasm Manifest Other Has blocked cookies
Blocked Requests 3rd-party requests




DevTools =@ Network

#=¥ Run > Show Network conditions

Network conditions X Console  Performance monitor Rendering

Caching Disable cache 2 MpuxognTca pepxaTtb B yme:

No throttling = HTTP/2 npuoputesauuns

m TCP slow-start

Network throttling

User agent Use browser default

= DNS resolutions

= TCP (Bpems coegnHeHuns)
= PLR

= TLS handshake

= PegunpekTbl
Accepted Content- Use browser default

Encodings deflate £4 gzip &4 br




DevTools =@ Network

#2¥ Run > Show Coverage

Console  Performance monitor Rendering Network conditions Coverage X
o localhost X All Content scripts

URL Type Total Bytes Unused Bytes
http://localhost:3... /chunk.27kb.css | CSS 205439 202 76298.7%

http://localhost:3000/st... /bundle.js | JS (per function) 384004 9680125.2%
http://localhost:3000/almond.css CSS 24216 21 15587.4%
/node_modules_web-vitals_base_js.c JS (per function) 11 020 464342.1%
http://localhost:3000/ JS (per function) 1 696 25214.9%
http://localhost:3000/chunk.1kb.css | CSS 76 37 48.7%




LOAD CSS ~0.5KB LOAD CSS ~27KB

Elements Console Recorder Performance insights Sources Network

3P Open file

BOP Run command

Numm (2 = Laladawda cadad da tormw lemimmm

Line 8, Column 1 Coverage: 51.3%
Console  Performance monitor Rendering Network conditions Coverage X What's New Issues

® localhost | Al Content scripts

URL Type Total Bytes Unused Bytes  Usage Visualiz...

http://localhost:3000/static/js/bundle.js JS (per function) 384004 95860 25%
http://localhost:3000/almond.css CSS 24216 21547 89%
http://localhost.../node_modules_web-vitals_base_js.chunk.js ' JS (per function) 11 020 573652.1%
http://localhost:3000/ JS (per function) 1 696 1 07863.6%




$ KakoB 6roaxeT?

0.5~3KB br

BUNDLE SIZE

5.5kB 2kB

MINIFIED MINIFIED + GZIPPED

DOWNLOAD TIME

A1 ms 2ms
/SLOW 3G 4 EMERGING 4G [H



o (\4



Sustainable
Loading



4 Performance

#FID, #FCP, #LCP, #CLS

DevTools = Performance:
= \Web Vitals Marks

= Screenshots

= Console [#] Sources



[x ﬂ Elements Console Recorder & Performance insights & Sources Network Performance Memory Application Security Lighthouse AdBlock Layers B3 *

@ C O ¢ 3 k.com #1 O Screenshots Memory Web Vitals W o]
(O Disable JavaScript samples Network: No throttling ¥
Enable advanced paint instrumentation (slow) CPU: No throttling v
500 ms 256 ms 756 ms 1256 ms 1756 ms 2256 ms 2756 ms. 3256 ms 3756 ms 4256 ms 4756 s 5256 mul 5756 ms. 6256 ms. 6756 ms 7256 ms. 7756 ms. 8256 ms 8756 ms 9256 ms. 9756 ms 10256 ms
,’ — ——— — | — oru
% . . A A 2. 20 A . A 00000 B
———————ar——— T HEAP
i S s O W— 28.6 MB -67.4 MB
2656 ms 2856 ms 3056 ms 3256 ms 3456 ms 3656 ms 3856 ms 4056 ms 4256 ms 4456 ms 4656 ms 4856 ms 5056 ms 5256 ms
AT 12w Uvx7D0Di OmUKWAVE—Ku6Y )tgZwKO4pDES67KBEVIAmPWEIdM) Le WIz3UCKFHE3BnRPESHL.jpg (sun3-16.usera ) cvisans it 8 M| " | D BT )
[}
*
i :
> Frames 466.6 ms 100.0 ms 250.0 ms 83.3 ms 603.7 ms
> Interactions
Timings 'FP. FCP DCL LCcP L
| | \
Experience
¥ Main — https://vk.com/feed
IR I ML Task 7277777777777 Task H\I\II\I\I\I\I\Illllﬂ\l\l\\I\-I\I\I\I\I\IIII\IIIIIIM\IIIIIIIIIII\II\I\III\II\IIIIII-IIIIIIIIMI\HI\ (IO 01
RN T T I\I\II\HI pars \ﬂl\l\l\l\l\l\III\I\I\I\I\I\IH\IH\I\I\I\IHI\I\II\I\I\I\I\III\I\ [0 evat. ripe TR € NN T 1T evar...ioc [TUTTTACTRRTTIT (AR TR
i1 [ | e [0 1T He [Te Te I T T Meva o]l e TR evaatescion  NTUNI Funce cail JIIT T TR 1T I\I\H\IIIIII\I\I\I\I\I\IIIIII\I\I\II\ Y = s DT re s THITTTHIRATNT VIR AR (AR
Il ] \I\I\I\I\I\I\IIII [] I\I\I\IH\III\I\I\I\I\I\HIIII\IIHHI\III\IH [T T \IIII\HI\I\I\I\I\I\\II!I\I\I\I\I\I\IIII\IIl II\I\IH\I\III\I\I\IIHI \H |-|\m\ll\l\l\l\lldml-l\llﬂ\I\I\I\ﬂl\ll \II\HHIII\H il [ (= T O AT e LRI
I " ANOUTRT 1 1 [ \ I \ \
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#FIDGECP, #LCP, #CLS

DevTools ormance:

= \Web \@#¥&s Marks
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= Console [#] Sources
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DevTools — Performance insights

Elements Console Recorder Sources Network Performance

top Run >|

Type '?' to see available commands
Show CSS Overview

Show Console

Show Elements

Show JavaScript Profiler

Show Layers

Show Lighthouse




© User-case Performance

#FID, #FCP, #LCP, #CLS, #INP

DevTools — Performance insights:
= Panel

m  Session Window ¢ ¢

= INP e«



B Demo App #2
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w ﬂ Elements Console Sources Recorder & Performance insights & Network Performance Memory Application Security Lighthouse AdBlock Layers B1
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[w ﬂ Elements Console Sources Recorder & Performance insights & X
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DevTools — Performace insights

#2% Layout Shifts , Network
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DevTools — Performace insights

Elements Console Sources Performance insights & X

@

No throttling ~ youtube.com (1) ~ T, Feedback {3} @

Jms 3,200ms n
Details

— » YouTube !
Select a trace event in the timeline to view its
details.




DevTools — Performace insights

== GPU , Renderer

R ... | Ru.
Re...

.. | Run Task Run Task Run Task
Evaluate Script Timer Fired Idle Callback
Function Call Function Call
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DevTools — Performace insights

== Long Tasks

[7¥a ... | Ru.
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.. | Run Task Run Task Run Task
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O User-case Performance

#FID, #FCP, #LCP, #CLS, #INP

DevTools — Performance insights:
Panel
CLS & Session Window ¢ ¢

INP « ¢
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DevTools — Performace insights

#==¥ Session Window
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LCP
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Summary = Bottom-Up Call Tree  Event Log

M Layout Shift

Warning Cumulative Layout Shifts can result in poor user experiences. It has recently evolved.
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Cumulative Score 0.07748

Current Cluster ID 1
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Had recent input No

Moved from Location: [0,332], Size: [3554x324l

Moved to Location: [0,496], Size: [3554x232]

Related Node div




O User-case Performance

#FID, #FCP, #LCP, #CLS, #INP

DevTools — Performance insights:
Panel

CLS & Session Window « «

INP « ¢



B Demo App #4






DevTools — Performace

Timings

Performance

Show Console

» Timings FCP | .
. Clear console history
Experience s

VLA = http /| Do not eagerly evaluate console prompt text

‘ M H H\HHIIIII\‘ Do not group similar messages in console

Do not show CORS errors in console

Show Console Citrl "




M DevTools — Performace insights
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DevTools — Performace insights

Timings
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22 Rendering Performance

#TBT, #CLS, #INP, #FPS

DevTools:
= Layers ?



DevTools — Layers

{ Nucrain Hinke €3 ] [ TNcrain Hke J [ TNucTain Hke &3 ]
{ TNucTait Huke 63 } { JTucTain Huxe 63 ] [ TucTain huxe 63 ]
[ TNucran Hxe 63 ] { TNncrain Huxe €3 ] [ TNucTain ke &3 ]

Elements Console Sou

topv € Run >layers|

Ty

Show Layers

Show layer borders




¥2 Rendering Performance

#TBT, #CLS, #INP, #FPS

DevTools:
= |ayers =

= Resource usage ?



B DevTools — Performance monitor



2 Rendering Performance

#TBT, #CLS, #INP, #FPS

DevTools:
= |ayers =
= Resource usage

= Repaints ?



DevTools — Paint flashing

Mos cTpaHuua
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Meccenpxep (40
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CoobuiecTBa

doTorpadpuu *

Mya3bika
PepaktnpoBatb
Bupgeo
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Urpbl

O6baBneHns

Element Console Sources Recorder

top Filter

Console  Perfor ce monitor Rendcﬁging X Networ

Paint flashing
Highlights ar of the page (green) that need to be repainted.




2 Rendering Performance

#TBT, #CLS, #INP, #FPS

DevTools:

= Layers =

= Resource usage
= Repaints =

= Frame Rendering Stats 9



DevTools & Frame Rate

Frame Rate

GPU raster

GPU memory

80.1 MB used
p— 1073.7 MB max




ChromeFrameReporter: State & FrameDropReason

State| 'STATE_PRESENTED_PARTIAL

State['STATE_DROPPED
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e
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FrameDropReason [ '"REASON_DISPLAY_COMPOSITOR

N e
N o U~ W

FrameDropReason [ 'REASON_MAIN_THREAD

N NN R B
N P, © ©O

FrameDropReason [ 'REASON_CLIENT_COMPOSITOR

source.chromium.org/chromium/chromium/src/+/main:third party/perfetto/...



https://source.chromium.org/chromium/chromium/src/+/main:third_party/perfetto/protos/perfetto/trace/perfetto_trace.proto;l=7727

o?® Partially presented frames
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Experience e . ' .

& developer.chrome.com/blog/new-in-devtools-100/#perf
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2 Rendering Performance

#TBT, #CLS, #INP, #FPS

DevTools:

= Layers =

= Resource usage
= Repaints =

= Frame Rendering Stats &
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