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>Devtoo|s Performance -> Detail approach

) Lighthouse -> Report

> Performance APl -> Record

F12 Key

Record / Refresh and recording

Web Vitals

After recording, select an area of interest in the ov
zoom and pan the timeline with the mousew

Application Security

CPU: Mo throttling ¥

Click the reload button | & | or hit Ctrl + Shift + E to record the page load.

erview by dragging. Then,
heel or WASD keys. Learn more
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i18n...ces) "whale_img07.jpg (whale-stofi

eractions

[» Chrome ChildIOThread

¥ Compaositor

B ThreadPoolServiceThread

[— A
Main EH : @I 2{Q| H|9] A ER CIUYsHaIHZ I HE0 ATEIE Al

— L

FP, FCP, L, DCL, LCP : 23 A| otLt2] 7|&0| &= X|®E=
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v E%I 0" "_.l_l'-"’.-_l' xHI% FP : First paint
-> H|PIEQ} 2C | 2|2 LI LCP : Largest contentful paint

FP
(First Paint) DCL

(DOMContentLoaded)

FCP

(First Contentful
Paint)

L

(OnLoad)

LCP

(Largest
Contentful Paint
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A oAs BHIAEL}O|O] 3 HE| X2 DOM Tree Document?]
a2 A e =i mEIDNES T8 Sl aS
Al 2L 243

FP (First paint) : H|O|X| H|H|AH[O]d &, & A4S 2l =2t

FCP (First contentful paint) : X €2|HEE Ol &2t
LCP (Largest contentful paint) : 2} 2 €2|HEE 2l =2t
DCL (Dom Content Loaded) : DOM TreeE& {14511, ATZIE(+ defer AT E)S AlsH 2tz 3= [

-> defer AIZIEJ} QLI FP M0j| DCLO| 2 £ Q2.

LOAD : CFHHEQ| B|AAES DE 2L 2tFeHS [If
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CSS 32 mbo|majol
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= First Paint!
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a2 ms a7 ms

€)

¥ Network

asserts {resmn:es}|
load_time_data,js (resources)
nlp.{:nmmun.mirLjﬁ {mclppnml:ﬂ
ntp.head.min.jls (mdppnmkhof]

¥ Main — chrome-extension://mdppnmkhoflepinhojdkmkanhhlkginn/new

W///////f" Yk |

[\

I Send Request I Send Request
Total Time 0 Total Time 0
Self Time 0 Self Time 0
Resource common.css Resource assert.js




<body>
<h1> Hello Deview! </h1>
<div>
<p> see you </p>
<p> at screen </p>

oM > > 2> D

—> HTMLDocumentParser

</div>
</body>
4 2
- Run <script>
- Queue <defer script>
/

- }
o) s s

N

J

has

HTMLTokenizer

HTMLInpu

<«—+— HTMLParserScriptRunner

HTMLTreeBuilder

<deque> scripts_to_execute_after_parsing

/
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DOM Tree \
Document
html
body
= h1
div
P
Text
- P
Text /
/
\ /
N - P
L
S IES SIS



> DOM > STYLE>> >> >> > DEVIEW

Network
' oaded Renderer Renderer
&7 ms _ _ — _ ¥ Main — chrome-extension://mdppnmkhoflepinhojdkm
¥ Main — chrome-extension://mdppnmkhoflepinhojdkmkanhhlkginn/newt Takk | |
é Task | é Lt
ParseStylesheet [

assert)s (resou I'EEE-}| ___________
load_time_data,s tresnurc:es]
n’[p.[:nmmnn.mirLjs (mdppnmikhy C S SP D O M Tree StyleReS Olver
ntp.head.m in.j}s (mdppnmkhof arser Document
Select
AppendRule html

L body > ComputedStyle
StyleSheetContents | h f ComputedStyle

div >
ComputedStyle

- p >

Text >

_ 0 S
\ | ‘ ComputedStyle |”

2h-30| E[OF L= TPt 2ts
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¥ Main — chrome-extension://mdppnmkhoflepinho)g
Task

BA whalelab

| ofot
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>
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e
-
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oy
:
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®@
a
a

=HTH .

IEZZY 1androic) 1.21.3.2 E6
=4 S EHOE 1973 0= g}
gzel 2 a4g Fe EEUL s arEels
S22 0124 23

Ch=o = oA o
744 OrolE| o 29,090 2
042129 317 ofo|rjoi S 7| Ch Lk, zrE 3y
1AI7HT

] D Olo|2E4TE ~20{0] 42 g
92 atex| =
Y0 Tt ol REEH WA ZHQ. == S

SAZHE Tweets by NaverWhale

2@ Fp| ZHEL7) Ol O
AL HIE ;{\:;\;_l.ﬁ leELn
Whale betz BT 0| ChE! 2|2 T2 BHE SA 42 ;E e

Windows 7 0|4 | O 27|

[Windows] €CCIE = 92 =2t
FAQ 431 277},
T gidots 280 ofof g2 22U ZAE xad

98 142

DOM tree (1~100%)

T —

CSS style rules (100%)

LayoutView

\\ LayoutText

LayoutBlockFlow

LayoutBlockFlow

- LayoutBlockFlow

-1 LayoutBlockFlow

L

LayoutBlockFlow

LayoutText

LayoutBlockFlow

-> LayoutNG
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: Devtools -> More tools -> Layers

Layer M =#H
1. It's the root object for the page.
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2. CSS position properties (relative, absolute)

3. Has overflow, an alpha mask or reflection

4. CSSfilter

5. CSS 3D Transform, Animations

6. <canvas>, <video>

7. will-change

8. Browser internal layers

[ 0[%S

=]

=

=P

AL=0
oo-—

= A]



D I T L N

¥ Main — chrome-extension://mdppnmkhof
Task

LayoutView | ---=--=----

LayoutBlockFlow

Prepaint Paint invalidation & property tree

Compositing Assignment| Build layer tree

- --» | PaintLayer | -----

LayoutBlockFlow | transform: ... || -& PaintLayer | - |

ke

LayoutText

LayoutBlockFlow

layout tree

PaintLayer is a
compositing
"candidate”.

LayerTreeHost

~®™ cc::Layer

* cc::Layer

Iayer‘x list

Layers are created by "promoting”
elements with compositing triggers.

]

[Steve Kobes : Life of Pixel]
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¥ Main — chrome-extension
Task

Paint is recording of display items

D DOM 35 STVLE DLAYOUT 3 LAYER > PANT )

Layer

DI

DI

DI

Displayltem

Layer Is paint unit

Draw operation
— DrawRect

DrawQval
DrawTextBlob

— DrawlmageRect
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D DOM D STYLE DSLAYOUT D> LAYER D> PAINT >

Task |
ICRESEEEEIN compeosite -> Commit

l_l

LI_’ cc::Layer

main I ... —»| paint
. (D10 CKE )
‘.
l
|
\ copy layers and
ready to | properties
commit :
I
|

impl I

 ——

commit

|
|
|
|
|
|
|
|
| complete
|

|

|

commit

u I LayerImpl |

» LA

[Steve Kobes : Life of Pixel]
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RASTER 131
> DOM >> STYLE >> LAYOUT>> LAYER >> PAINT >>&DRAW>

—> Tiling

Compositor Thread (Impl)

GPU Process

/ Draw
Raster /

Pixel on monitor!

penGL. _
Qulican. Next vsync
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Draw Draw Draw

First paint!
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<head>
<link rel="stylesheet” href="/style.css"
<script src="/sync1.js">
<script src="/sync2.js">

First paint!

</head>
| GET sync1.js
| GET sync2.js |
| |GETsync3js| |
Net
Main

% sync1.js

SYyNnc2.js

Parsing blocked

AN

Ct= VSync

<body>0]| = script™ Oj4l Hax=X|at

Dom tree?| S 26| O}4E 1 cssot EEE|MH AHIEZ 2 XIS D5l
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1.5 Defer script

e ||| (G

| GET sync1.js | : :
First paint!
| GET defer1. js | |
| GET defer2.js || :
Net !
Main

% sync1.js

defer1.js | defer2.js

Parsing blocket I 2t Lo | G2 ofo|m2fol

2= 2 defer A

AZ|E[A 2|aA VY« style.css, syncl.js
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1.5 Inline & onload

|| GEThtml | | load event
s First paint! a
| l— GET load1.js —l
i : | GET load2.js —l
Net ! !
Main : |

Parser 2He ELE A2} -

L

> First Paint7tX| 2P:2 0|0] Y2 FE JHLXt £S0| Eersp| 2 gt
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1.6 LCP (Largest Contentful paint)

AIO|EDICt H2I5kK| 2 4= UL} 2™ PerformanceS =240f oiC} |

f5 span.time-number.second 57.39 x 82

J 25

P Interactions

Timings m

Largest Contentful Paint

o
20215 108 162 EQ Y :
1
¥ Main — chrc#me-extension://mdppnmkhoﬂepinhojdkmkar
| |
| |
1

Summary Bottom-Up  Call Tree  Event Log

Size 3074
Timestamp 971.4 ms

Details Learn more about largest contentful paint.
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Vsync Vsync Vsync | CP
\ Jankl! / \ Jank! /
-_\\/_ — NN

Main
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1.6 & H|o|m 12|2|(LCP)VIX|e] H=E

DOM Loaded
(120) few times ~150ms
OnPrefsLoad |
0 (ms) 100 (145) 200 | 300
45ms 75ms 103ms 35lms 10ms 30ms 40ms

Load ntp.html Parse HTML applyPrefsValue (100ms = delay) fetchinfo composite

Network : 1Tms (cached) *Get_wgllpaper img url :
Resource loading : 44ms this is not cached now. (ignoreCache = true)

CssJs

cached

17ms
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45ms 75ms
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HTML 23 / T Al2F =0/7]

-0|0| HR YA} M B Eloflg

0 W Qsta|AA

DOM Loaded
(120) few times ~150ms
OnPrefsLoad Paint wallpaper
100 (145) 200 i 300 380
103ms 35ms _ 10ms 30ms | 40ms
applyPrefsValue (100ms = delay) fetchinfo
cached
= - .
EH preload Download / decode image : WebP

AHIAIEE 2X 0= ZH|0|H ArgAL 278 (Rol= HIOL WX 7] S)=

HE MHERE HI| 2ol 2R

H
- I|0|X| 2% / Native lazy loading (I 20| A B2 $t m[0] X|)

- Tl @t Il Document.write() -> Parse?} CA|..

- DOM LE Jji&= &0|7|
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Main gmjo|m A3

S\
S\

Y

Web Worker

DOMEZ0| HRgls ATYES

Web workerz i QA E0 R E & + US (TEF)
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Call for Speakers
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10,000%  Live Q&A
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2.1 A28 Y2 §4 fo}

—_—— e O -

v OIEZ20|E JNUXSM -T2 HWUI AR - B2 T A

16Ms 16Ms 16Ms 16Ms AZAPRIT! 71%i3- &1 ~

@ 8Y LS 9A| 7|& 1717429,
GOfpS \| Jankl/ SI2 A 196%H | .Y 2.,
| 4
device il
S5 5> > > > D> 21> DI >
Vsync Vsync Vsync Vsync

HIE Y Tpo| 2t




2.2 rE20|E Eg[0]4

- Ot= 20|

| M-

- OIE 20|

-9, 28, o

E Z PNEXr &4, USB L|HZ 518)

C 22 pCojl usB o1&

DevTools

Devices

Pages
Extensions
ADDS

Shared workers
Service workers

Other

Devices
Discover USB devices | Port Forwarding... |
Discover network targets [ Configure... ]

Open dedicated DevTools for Node

Remote Target «ocairos
SM-G998N :ascrsoazaon
com.naver.whale (Chrome/90.0.4430.232 Whale/1.21.1.1)

NAVER https://m.naver.com/
inspect pause

X & FA2%0| chrome://inspect &=
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1 Save A A

Flow events

Processes

View Options
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AAE OHIE Vsync ¢z
Het2X
b M1 AY|EJ} ex) touchstart 2|ALIt UY=X|?
H|21 A=
2 24 2| A2t QALY passive: trueO|™ o
HIEX|E| A3 E XIH (Fast scroll)
AE TS —

ALX[E AH|E

Queue touch event

ﬁ- ‘ event \

Pop touch event

GPU
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O

g = I L@&I s @
i wj “é'i i v F*“‘B"“I@

| L-l-r;c 30p°* || Com
(11 BPd

Bl CompositorThreadEventQueue : E{X| O|HIE S R OfA N, o Il forwardg!

push O Send TouchEvent : QtE 20| L{|0|E|E. E{X| O[HIE

PP (O onvsync : Vsync Al S & F0|1A O[HIES WiLHo| X{2|S A|xtet
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2

| |
Compositor T e aiEveniuewe. (JUELE '1| I||

Empty queue

Jank@ EA|E|X| 0431, Zao] A4 TQt QICtT sl AT QU
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Compositing Message Flow (Before) Compositing Message Flow (OOP-D)
Renderer Process Browser Process GPU Process Renderer Process Browser Process GPU Process
UI Compositor T oo e g S E——— E
Display Compositor ] GLcontext T S RS L L
T “F 6L
Renderer Compositor | | »  Renderer Host Al Contet

[OOP-D Brownbag (public)]
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2 : Viz threado|A] Vsync 2S£ tt
1247t VsyncQ| =AE LfZt

rI'IJ
O
HL Nk

AEX[EAYE0M Vsyncil2 & =2 BE WP U

Browser

Renderer

Process input

Gpu
(VizDisplayCompositor)

1.

2. HEfRX0f|M Vsync = A=

3. LI=0j2tz O|HIED S0{2™M Forward
(1,2HHZ o} H S EOlA| 3EHH2 LIZ0f| )

M L.
OHE 20| LIOJE|E QU2 HI{Y SM (U
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> Vsync tick V :Progress Fling start

Nl] | i 111 | q” ‘ MM (1| 8= H‘F |' | fl
|| | 1l } 1. | |
| I
TE. \/ e V yUmy \/ —le— “ \ g V
FrogressHing ProgressFling ProgressFligg ngreslﬂ'ng Frograssfing o TE— TE— TE— e
Wai W Wai Sna S FlingContraner.. H STurering
ProgressFling ProgressFling ProgressHing ProgressFing ProgressFling
G G Ga. Gra.. Gra..
Wai Wai Wai Wai Wai
npufLafen. . TnputLatency. .. InputLatency.G... InpuiLafency ... Inpuil afency-G... ~ Inpt
= e u  Schegfier.— S = Sehn

| A|EHSH= Fling X2| 2&|=
Progress Vsync Hf 2

Fling CI=O 2 HiX|

Vsync®}

Aol SAOH A%
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3.1 Histograms

v/ HEtQH o
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3.7 Histograms

v 0] i O B2 M3 M wr

L

12000

ILL LD

B D

DD

A0

200D

- ad 35 ol ArgXH0.5% D|2he| X0t =0l 9 X U=
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3.2 %

u A ZR0YU

T oUoH AL 2y

ol H} dt= 77|

= -

S=Hd =20

I HoH "H=

AHMID]

aE A

3
I
l

O A =5 =2=18

Mg sA o Applicstion
: CH-&HM: ejson --trace-startup-duration=7 --trace-startup
L s s s e === === == —

A|EE X () "C:#Program Files (x86)WMavertthaver WhalewA

Hi= 7t/ 7liK/ |E=

HE(R: 2

= o (D) CIEE Ea

s A 240 OOl B30 AgD)..

--trace-startup-file=C:WUsersWtmpWtrace.json --trace-startup-duration=7 --trace-startup
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Q racing Y

chrome://tracing

—

V A & whaley//tracing

X+

< 0 G {D whale:/ftracing whale://tracing

# Blink Scheduler -__.

e Anatomy of Jank -...

® The Rendering Crit...

* Rendering Pipeline...

W) =

b 4

& = L OEm0O0E®:

*  FrameViewer How-...

Flow events

Frocess 25

View Options

—_—

— b

2 @ © W 0 00 O O

Mothing selected. Tap stuff.

i
S

+
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3.2 Tracing 48

| Record | Save | Load | tracejson |Flvc:m.r
| 100 ms | 200 ms

|Elm5 .

» |nteractions

Alerts
CPU usage

= B
rOWS e r id 12580), uptime:8s

= Renderer (pid 8360), uptime:7s

= Renderers ) ‘ |

Renderer {pid 20232), uptime:2s

¥

Renderer {pid 21532), uptime7s

N

= GPU Process

L]

Renderer (pid 29080): chrome://tracing, uptime:7s

¥

GPU Process (pid 30048), uptime:8s

| | L —
= Services l
VI Service: data_decoder.mojom.DataDecoderService (pid 23776), uptime:5s

Service: network.mojom.MetworkService (pid 18004), ujptime:8s

¥

L

¥

Service: storage.mojom.StorageService {pid 13032), upiime:&s

L]

Service: tracing.mojom.TracingService (pid 31300), uptime:7s
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Startup.LoadTime.ProcessCreateToApplicationStart
Startup.LoadTime.ApplicationStartToChromeMain
BrowserMainRunnerimpl::Initialize
Startup.BrowserWindowDisplay : 2=t L= A|H
WebContentsimpl Loading : A|&fH|O|X|, YAAHIM 2 =
Startup.BrowserWindow.FirstPaint : 222 & QI E

Sianup. BrowserMessageloopsiartiime

SIEMUD. SroWESV Y IMJowW. FIrst=ami

=fartup. SrowsenyYmaowlisplay
Starfup. Firstvveb Contents MainNavigafion Start

ofartup. FreiivebC.ontentz. NonEmphyt=antis

' | BrowserMainRunnerimpl:initialize
BrowserMainLoop:CreateStartupTasks
| BrowseMai.  BrowserMainL..
ChromeBro... ChromeBrow...
Chrome...  ChromeBrowse... |




3.3 a2 5D

» OZ20|2 AALCIREE? -> QHEA

= https://cs.chromium.org -

{(Q)> Chromium Code Search

chromium » chromium/sre : main  chrome/browser/ metrics

chromium » chromium/src : main components/startup_metric_utils/browser

Q,
5
i startup_metric_utils.cc
5

histograms.xml
chromium : chromiumy/src » main tools/metrics/histograms/metadata/startup

A st i histogram_suffixes_list.xml
chromium : chromiumy/src » main tools/metrics/histograms/metadata

LI BT W U PV S

X @

DEVIEW
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(Q) Chromium Code Search ApplicationStartToChromeMain Q X

20478 F1~471 10

I [chromium » chromium/src > main] chrome/browser/metrics/startup_metrics_browsertest.cc [[] | DIE£7|

292 "Startup.FirstWebContents.RenderProcessHost Init. ToMonEmptyPaint™,
d0: “startup.LoadTime. ApplicationstartToChromeHain”,
31: "Startup.LoadTime.ProcessCreateTobpplicationStart”,

I [chromium : chromium/src » main] components/startup_metric_utid€/browser/startup_metric_utils.cc [ O] 2| 27|

A74: Sbase:UmaHistogramLongT imes,
A5 "startup.LoadTime. ApplicationStartToChromeMain',
476 g_application_start_ticks, g_chrome_main_entry_ticks);

B [chromium » chromium/src » main] tools/metrics/histograms/metadata/startup/histggrams.xml [[] | DI2/27)

BE1: <histogram name="5Startup.LoadTime. ApplicationStartToChromeMain”
BE: - expires_after="never >

B [chromium : chromium/sre » main] tools/metrics/histograms/metadata rQram_suffixes_list.xml [[] | DIEE7

16831 : name="5tartup.FirstWebContents.RenderProcessHos it.ToMonEmptvPaint " /=
16932 <affected-histogram name="Startup.LoadTine. ApplicgtionStartToChroneMain' /=
16933 <affected-histogram name="5tartup.LoadTime.ExeMaiAToDl [Hain” />

v

465 “Startup.LoadTime.ProcessCreateTodppl icationbtart”,
4649 g_process_creation_ticks, g_application_start_ticks):
470

AT A bpplication start to ChromeMain(),

472 DCHECK 'g_chrome_main_entry_ticks. is_nul 1 ());

473 UnaHistogramWithTracesndTemperaturel

4774 &hase: UmaHistogramblonal imes,

475 ‘otartup.LoadTime. ApplicajdOnostartToChromeMain™
476 g_application_start_ticks \a_chrome_main_entry_ticks)

477§
478}
474




jg base--TimeTicks g_application_start_ticks:

jg base::TimeTicks (g_chrome_main_entry_ticks)
g? base::TimeTicks g_message_loop_start_ticks:
5Z

12 EE

g_chrome_main_entry_ticks
T YHstH I
- o117} EAIE)

« components/startup_metric_utils/browser/startup_metric_utils.cc (H#H &

IIIIII
(]
liE!
1

12T 2

|||l..l
W
Hl
Hll

|
—
|
=i
B

497 base::TimeTicks g_chrome_main_entry_ticks;

|

~ components/startup_metric_utils/browser/startup_metric_utils.cc (722 87H)

3770 if (a_chrome_main_entry_ticks.is_null{))

3817 "startup”, "Startup.BrowserMainEntrvPoint”, 0, g_chrome_main_entry_ticks);
A19: DCHECE(g_chrome_main_entry_ticks. is_null{));

4207 g_chrome_main_entry_ticks = ticks:

A21 - DCHECK( 'g_chrome_main_entry_ticks.is_null1());

ATZ: DCHECK( 'g_chrome_main_entry_ticks. is_nul1());

476 g_application_start_ticks, g_chrome_main_entry_ticks):

E94: return 9_chrome_main_entry_ticks;

ApplicationStartToChromeMai
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