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DHTML

HTML5

Animated GIF

<Canvas-=>

<marquee>

transform

@keyframes
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1. Setup

2. FPS & Timeline

3. Browser Rendering
4. Case Study

5. Conclusion
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Developer Tool > Timeline
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Mail News Sports Finance Weather Games Groups Answers Screen Flickr Mobile More v

flickr o0 oo Y -

Smiile.
Everyone gets.a free terabyte.

Sign up for Flickr

Biggr. That's right, a terabyte.
Spectaculr. Share in full resolution.
Wherevr. Available anywhere you go.
Forevr. Introducing the all-new Flickr Photo Books.




X Elements Resources Network Sources’Time ine | Profiles Audits Console »

—=: Events ] " — 0 30 fps
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i Wmawmoaccnoax

- Event (scroll) 34.689 ms 18.790 ms 20.976 ms 17.596
@ Recalculate Style (jquery... O | |

~ Timer Fired x 2 | [» [l

= Layout (jquery.js:6) >0

~ Timer Fired (jguery.js:6) | .
! Event (scroll) | [» ” .

@ Recalculate Style (jquery... il

! Function Call (mousewh... [
® Paint Setup | L
= Paint (764 x 1018) ‘ E-
¥ Image Decode x 2 |

@ Composite Layers | | ]

"I Timer Fired (jquery.js:6) | B

' Event (scroll) | | > B | |

0 > Q @ O ¥ = Al vV ¥ ¥S ¥R &1 5of 282 framesgsh 12 £$




% Elements Resources Network Sources | Timeline | Profiles Audits Console »

—=: Events : " ; m ~i30 fps
N fl ”n l =

] i
ﬂn..ﬂ ﬂ fn P bl - [- ~r1 1 ll

AME S )y M| PO RO ﬂnn..ﬂ{;;;ﬂ" S [ mH i
N TITRRRIT T R T T T 60 fps
e Memory il g ool Tt
- Event (scroll) 34.689 ms 18.790 ms 20.976 ms 17.596
@ Recalculate Style (jquery... s ikl e
“! Timer Fired x 2 " Frame - Details
® Layout (jquery.js:6) Duration 34.689 ms (at 2.26 s)

' Timer Fired (jguery.j FPS 28
~ Event (scroll) | CPU time 18.292 ms

Aggregated Time | 1.477ms @2.399ms @5.225ms [19.191 ms
® Recalculate Style (] o L] = ]

! Function Call (mouse¢ IR AR RN R RI.,
. ! T [ ! !

¥ Paint Setup []

® Paint (764 x 1018) [{v ]

® Image Decode x 2 > [ ]

@ Composite Layers i

" Timer Fired (jquery.js:6) i

I Event (scroll) | » 0

80 > Q @€ © ¥ == Al v ¥l ¥< ¥R &I 5o0f 282 framesgsh n2 £




% Elements Resources Network Sources | Timeline @ Profiles Audits Console »

=== Events : L " : . o 30 fos

AMme e | i ~n..',,..n ks I,, et | A lﬂ Sy lﬂn nn!-l “nln 1SS 81101 llGO"fE)Hs
~ o ol
o e R A i
- Event (scroll) 34.689ms  18.790 ms 20.976 ms  17.596
@ Recalculate Style (jquery... O
~ Timer Fired x 2 [> [l

| (2. .
. Layout - Details | | . m

Duration 0.338 ms (at 2.28 s)

Self Time 0.267 ms

CPU Time 0.338 ms i
Aggregated Time g0.338 ms
Nodes that need layout 8
Layout tree size 489

Layout scope Whole document
Layout root #document |

Layout invalidated e.getComputedStyle.Wt @ jquery.js:6
x.extenq.cssHooks.opacity.get @ iguegy.is:(_')_

“]E“ )=




X Elements Resources Network Sources | Timeline ' Profiles Audits Console »

+—: Events

Event - Details

Duration 5.499 ms (at 2.29s)
Self Time 0.041 ms
CPU Time 5.932 ms

Aggregated Time 3.449ms | 12.483 ms

Details scroll

Used Heap Size 16.1 MB (+48.3 KB)

~ Event (scroll)
@ Recalculate Style (jquery...
! Function Call (mousewh...
® Paint Setup

® Paint (764 x 1018)

¥ Image Decode x 2

@ Composite Layers

“I Timer Fired (jquery.js:6)

~ Event (scroll)

0, Q @ O i

|

All

IV 7 o 130 fps
nnmﬂin%uwnr{ﬁmmkwﬂmiwfznewﬁ?
R T A
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Recalculate Style -

Detalls

Duration 0.115ms (at 2.29s)
. Elements affected 1

Call Site stack

x.extend.style @ jquery.js:6
(anonymous function) @ jquery.js:6

x.extend.access @ jquery.js:4
x.extend.access @ jquery.js:4
x.fn.extend.css @ jquery.js:6
_int._process @ run. |s 657

(anonymous function) @ run.js:854
x.event.dispatch @ jquery.js:5
v.handle @ jquery.js:5

EEVENTCrO b

B Recalculate Style (jquery...

! Function Call (mousewh... [

¥ Paint Setup ]

™ Paint (764 x 1018) v (I

® Image Decode x 2 > [ ]

@ Composite Layers ]

" Timer Fired (jquery.js:6) H

! Event (scroll) » 0
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Lt Memory sl el
ol L
- Event (scroll) 34.689ms  18.790 ms 20.976 ms  17.596
J——— e el & % :
" Function Call - Details > = |
Duration 0.701ms (at 2.29s) | »H
Location mousewheel.js:56 g
Used Heap Size 16.2 MB (+13.8 KB) [» - 1
" Function Call (mousewh... i
@ Paint Setup | L
™ Paint (764 x 1018) v [
¥ Image Decode x 2 | > B2
= Composite Layers B
"I Timer Fired (jquery.js:6) | | B
' Event (scroll) | | | [»
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X Elements Resources Network Sources ’Time ine‘ Profiles Audits Console »

—: Events : " | Mmoo 30 fps

RN callalle Hnaoeo o Nl o ﬂ,.n.. -J'."ﬂh Hn n “ ”

.

— N

| Paint - Details Pms 18.790 ms 20.976ms 17.596

Duration 4.732 ms (at 2.29s) |
Self Time 3.890 ms
CPU Time 4.838 ms [; 0
Aggregated Time 4.838 ms i

Location (0, -102)
Dimensions 764 x 1018 ) >
Layer root #document I
i

= Paint (764 x 1018) E-
¥ Image Decode x 2

= Composite Layers -

"I Timer Fired (jquery.js:6) o
| Event (scroll) | ( . | |
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Rendering Engine

5 [El(F WebKit ZHXW kWK T

http://myakura.github.io/n/webkit4devs.html
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Rendering Flow

LA 70—

HTML

DOM

A

JavaScript

CSS

v

CSSOM

Render

Tree

Layout

Paint




Rendering Flow
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HTML/CSS
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The Button




the button.css

/* WhikbBRY > */

.the button {

width: 200px;
height: 50px;

background: linear-gradient
(top, #48a2fb, #005cc2);
border-radius: 5px;
box-shadow: 0 3px 5px rgba(0,0,0,0.6)
}




the button.css

Apply Style

4

.the button {
Layout

width: 200px; 4°°°
height: 50px;

Paint

4

background: linear-gradient

(top, #48a2fb, #005cc2);
border-radius: 5px;
box-shadow: 0 3px 5px rgba(0,0,0,0.6)




Render Tree

DOMECSSOMMD G EBITREEZRZ Y ) —ET S

HTML | » DOM

A

JavaScript Layout |» Paint

v

CSS » | CSSOM




Layout ?
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HTML DOM

Render
JavaScript Layout Paint
Tree
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<section>

<h2>

<p>

<img>




Timeline > Frames
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First you'll make a recording of the animation. it o

|~ Memory
. Click Start to start the animation.

Open the Timeline panel on this page, and go the Frames view RECORDS

Click the Record button in the Timeline
After after a second or two (10-12 frames recorded) stop the recors
animation.

)

)

.
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https://developers.qgoogle.com/chrome-developer-tools/docs/demos/too-much-layout/



https://developers.google.com/chrome-developer-tools/docs/demos/too-much-layout/

Layout Thrashing
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s ements Resources Networ

ources

= Events
Start

|~ Memory

eline ' Fromies AudiIts

onsoie

Fagespeed

30 FPS

LA
€0 FPS

e

I

Tl

@ Layout (source.js:48) Fey
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) £
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) £
Recalculate Style (source.js:48)
yout (source.js:48) £
calculate Style (scurce.js:48)
yout {source.js:48) L
calculate Style (source.js:48)
yout (source.js:48) £
Recalculate Style (source.js:48)

ANE S O
B < 7R UVKHE

Layout - Details

AICUTATE YT IS UUTT e o)™
@ Layout (source.js:48) £
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) £
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) L
@ Recalculate Style (source.js:48)
@ Layout (source.js:48) £
~' Request Animation Frame (sou...
@ Recalculate Style (source.js:48)
@ Layout (source.js:48)

@ Paint (377 x 600)

Analyze the recording  Function Call (x 39)

~/ Animation Frame Fired (source...
Looking at the recording of the first few frames it's clear that eact] ™ Recalculate Style (source.js:48)

hover your mouse over one of the frames a pop-up appears showw “ Layout (source.is 48)
@ Paint (374 x 560)

p— — ™ -

Duration 0.266 ms (at 826 ms)
Note Forced synchronous layout is a possible performance bottleneck.

Layout invalidated update @ source.[s:48

Layout forced update @ source.js:48

| ey |
v

— il Em . D E R Em . E .

213.638 ms



Property Access
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READ > WRITE > READ > WRITE > READ---

function update(timestamp) {

for (var m = 0; m < movers.length; m++) {

movers[m].style. left = (
(Math.sin(

+ timestamp / 1000
) + 1) * 500
) +'px’;
}

raf = window.requestAnimationFrame(update);

}




READ > WRITE > READ > WRITE > READ---

function update(ty

movers[m].sty READ
(Math.sin(

Forced layout

amp / 1000
) + 1) * 500
) +'px’;
}

raf = window.requestAnimationFrame(update);

}




READ > WRITE > WRITE > WRITE:--

function update(timestamp) {
var

for (var m = 0; m < movers.length; m++) {

movers[m].style. left = (
(Math.sin(

+ timestamp / 1000
) + 1) * 500
) +'px’;
}

raf = window.requestAnimationFrame(update);

}




clientHeight clientLeft clientTop clientWidth
offsetHeight offsetlLeft offsetTop offsetWidth
scrollHeight scrollLeft scrollTop scrollWidth
innertText outerText getBoundingClientRects

etc...

layerX layerY offsetX offsetY
Window

scrol LBy scrollTo scrollX scrollY

getComputedStyle

Frame, Document & Image
height width

http://kellegous.com/j/2013/01/26/layout-performance/
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Paint ?
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Render

Tree

Layout
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Eammm ) H Rasterize
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Styles Draw A
v
Decode Display
(&Resize)

Image



Continuous Page
Repainting
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THINGS WE LEFT ON THE MOON T IR

We landed on the moon and we left m

stuff there. A lot of it. s IRt 40 far

LATEST THING NEWS TOP CATEGORIES

New things discovered this week N Furniture

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim
veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea Pets

commodo consequat. Duis aute irure dolor in reprehenderit in voluptate

velit esse cillum dolore eu fugiat nulla panatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id @ NEW THING ALERTS
est [aborum.

Fashion

Your Name
Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim
veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea
commodo consequat. Duis aute irure dolor in reprehenderit in voluptate

Your Email

http://css3exp.com/moon/



http://css3exp.com/moon/

Too complex Style

B/, #8332 CSS



(none)
100 %

box-shadow
328 %

border-radius
466%

dotted-border
125 %

http://havelog.ayumusato.com/develop/performance/e560-
css_rendering_with_skia_ debugger.htmi



http://havelog.ayumusato.com/develop/performance/e560-css_rendering_with_skia_debugger.html

shadow+dotted
403 %

(none)
100 %

shadow+radius
2074 %

box-shadow
328 %

border-radius radius+dotted

466% 9892 %
dotted-border all mix!!
125 % 11654 %

http://havelog.ayumusato.com/develop/performance/e560-
css_rendering_with_skia_ debugger.htmi



http://havelog.ayumusato.com/develop/performance/e560-css_rendering_with_skia_debugger.html
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Skia

Chromium ¥ Android @ 2D#4
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IOSA A ' ' Issl

[10g

|15

|20s

[ss . Jsos

» Renderer (pid 92705): chrome:/Aracing

~ Renderer (pid 95865): Heavy Paint

cc::.LayerTreeHostimpl

cc::Picture
Skia Picture (1054 x 700) | élaierdrg)it_to 95%-ile
'skpicture.skp . Export
.1 Show overdraw @ Show timing summary v
0.1320
0.6380 p—
0.4035 0.0000
0.2690
0.5060ms
0.0000 .
Draw Rect Save Other
Clip Rect Save
0) Save
SkCanvas:..Savel ags: KMatrix_Savet ag xCip_Savel ag
1) Save

okCanvas:.SaveFlags: kMatrix_SavefFiag xClp_Saverag

2) Translate
oKScalardx: 15
SkScalardy: 15

3) Clip Rect
SkRect: (<15, <15, 1039, 685)
SKHegon:Op: Kintersect_Op
Bool dOAA: False
(0.0020ms)

4) Translate
kScalar dx: 0

5
SkScalar dy: 0

5) Draw Rect
SkRect: (0, 0, 1024, 670)
(0.2450ms)




5e,

Iosl ' A ' Issl ' A ' I10§ ' ' ' I15§ ' ' A |20§ A A ' I25§ A ' ' I30§ ' ' + IasI

» Renderer (pid 92705): chrome:/Aracing

~ Renderer (pid 95865): Heavy Paint

cc::LayerTreeHostimpl

cc::Picture [
Skia Picture (1054 x 700) O 'gmit_to 95%-ile
skpicture.skp | Export | -
. e 1.2608
1 Show overdraw & Show timing summary
0.8405
1.6570 - 0.4203
1.2428 — 0.0000
0.8285 -
0.4143 — -
0.0000 - ‘ | .
Draw RRect Clip Rect Other
Draw Rect Save
0) Save
SkCanvas::SaveFlags: kMatrix_SaveFlag kClip_SaveFlag
1) Save
SkCanvas::SaveFlags: kMatrix_SaveFlag kClp_SaveFlag
2) Translate

SKScalardx: 15
SkScalardy: 15

3) Clip Rect
SkRect: (-15, -15, 1039, 685)
SKHCQOTZUDZ Kintersect_Op
Bool doAA: False
(0.0020ms)

4) Translate
SkScalardx: 0
SkScalar dy: 0

5) Draw Rect
SkRect: (0, 0, 1024, 670)
(0.2500ms)




N

[tog | 155

[205

Renderer (pid 95865)09): chrome:/iracing

5): Heavy Paint ‘ B

cc::LayerTreeHostimpl O

cc::Picture & @) [+
Skia Picture (1054 x 700) O Lemit_ to 95%-ile
hskpicture.skp Y | Export | .
1 Show overdraw @ Show timing summary Eee

0.8120 Restore
1 5600 - 0.4080 - 0.0000ms (0.00%)

1.2343 —

0.9085 —

Draw RRect | Clip Path ; Other
Draw Path Draw Rect

0) Save
SkCanvas::SaveF ags: kMatrx_SaveFlag kClip_SaveFlag

1) Save
SkCanvas::SaveFlags: kMatrix_SaveFlag kClip_SaveFlag

2) Translate
SKScalardx: 15
SkScalar dy: 15

3) Clip Rect
SkRect: (-15, -15, 1039, 685)
SkRegion::Op: Kintersect_Op
Bool doAA: False
(0.0010ms)

4) Translate
SkScalar dx: 0
SkScalar dy: 0

5) Draw Rect
SkRect: (0, 0, 1024, 670)
(0.1830ms)

o

o

o

.
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*"r-'rrrrr"rununununu[_/




Topcoat

Dashboard ¥

Button

Button baj

Text Input

Search int

Checkbox

Checkbox base

Range input

,,,,,

saaammmmBenchmarks
Download

Button on Nexus4

Topcoat

Blog

ime (ms)
htip://bench.topcoat.io/
.

mean_frame_time (ms)

load _time (ms)

Layout (ms)


http://bench.topcoat.io/

Topcoat

CSS for clean and fast web
apps.

- Benchmarks Blog
Download

' Dashboard ¥

Button on Nexus4

Button ] baseline ‘
Button base 1750 mean_frame_time (ms)
load_time (ms)
I Layout (ms)
Text Input 100
1250
Search input (
1000
Radio input
750
Checkbox
500
Checkbox base
250
Range input 0

"Nt Race mean_frame_time (ms load_time (ms Layout (ms)



Q. | Elements | Network Sources Timeline Profi

}

v<html lang="ja">
» <head>..</head>
¥ <body style>

<span=</span>
<span=</span>
<span=</span>
<span></span>
<span=</span>
<span=</span=
<span=</span=>
<span></span>
<span=</span=
<span=</span>
<span=</span>

element.style {

span {

+ R e

heavy paint.html:8

display: inline-block;

width: 200px;
height: 40px;

e s s

background: » -webkit-linear-
gradient(top, M#4Ba2fb,

B #005cc2);

yhm body ESNR 00

r lStyles ! Properties DOM Breakpoints Event Lister

1 She




T

get more smoothness
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What is GPU ?
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How GPU Acceleration Works

Application Code

:
;
m

. (
LY
.
-
.
.
.
.
.
N
.
.

http:/www.nvidia.com/object/what-is-gpu-computing.htmi


http://www.nvidia.com/object/what-is-gpu-computing.html

CODEPEN  =Fok  ©Share

% css o

@keyframes move §

{ "

.macbook {
ck : #082746;

ckar : linear-gradient(

transparent , hsla(9,%, s -05)

CodePen PRO is pretty sweet. Just saying. Embed This Pen

I Editor

add 10 more macbooks m

Login Sign up

with Top/Left

A Pen by Paul Irish

Q. Elements Network Sources | Timeline Profiles Resources Audits Console Layers

-

® © ¥ ¥ [ 0of0framesshown
== Events E
il Frames

|~ Memory

3% Shortcuts

1=

£* O, x

RECORDS

DETAILS



http://www.paulirish.com/2012/why-moving-elements-with-translate-is-better-than-posabs-topleft/



https://developers.google.com/events/io/sessions/325091862
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GPUTERICALIE

T D Es—45 0

LIXDAE)

opacity: n

translate(x, y)

rotate(n deq) scale(n)



translateZ scaleX rotateX rotateY
rotateZ translate3d scale3d rotate3d
backface-visibility: hidden

transform: translate transform: opacity

Load-time Layer Promotion

Plugin iFrame Video Canvas  WebGL

http://velocityconf.com/velocity2013/public/schedule/detail/31377



http://velocityconf.com/velocity2013/public/schedule/detail/31377

Show Composited
Layer Borders

GPUERIENTWS LAV —ZRfR{ILT S



Accidental layer creation

Click the box above, it spins, woo! Click somewhere else, it stops, boo!

Take a close look at this text when you start and stop the box spinning,
it changes ever so slightly, you may have to zoom in to see it. It's losing
subpixel antialiasing. This is a symptom of text getting its own texture
layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show composited
layer borders" in devtools settings. You'll see the text getting an orange
border when the box is spinning, confirming its getting its own texture-
backed layer.

Aside from the minor text rendering change, this isn't a big deal on
desktop, creating textures and uploading to the GPU is pretty cheap.
However, mobile devices often don't have such a friendly relationship
with the GPU, and texture creation isn't as cheap.

Why is this happening?

The box has position: relative, butso do the headings and
paragraphs. This means the headings and paragraphs are layered
above the box. When the box get its own texture-backed layer, by
starting a transform-based animation, anything that could appear on
top of it must also get a texture-backed layer, as layers without one
cannot be rendered on top.

How do | fix it?

Edit in JS Bin



Accidental Overlap
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Accidental layer creation

Click the box above, it spins, woo! Click somewhere else, it stops, boo!

Take a close look at this text when you start and stop the box spinning,
itchanges ever so slightly, you may have to zoom in to see it. It's losing
subpixel antialiasing. This is a symptom of text getting its own texture
layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show composited
layer borders" in devtools settings. You'll see the text getting an orange
border when the box is spinning, confirming its getting its own texture-
backed layer.

Aside from the minor text rendering change, this isn't a big deal on
desktop, creating textures and uploading to the GPU is pretty cheap.
However, mobile devices often don't have such a friendly relationship
with the GPU, and texture creation isn't as cheap.

Why is this happening?

The box has position: relative, butso do the headings and
paragraphs. This means the headings and paragraphs are layered
above the box. When the box get its own texture-backed layer, by
starting a transform-based animation, anything that could appear on
top of it must also get a texture-backed layer, as layers without one
cannot be rendered on top.



Animation Based Layer

Accidental layer creation Stacking Context Layer

https:/developer.mozilla.org/
en-US/docs/Web/Guide/CSS/

Understanding_z_index/
The_stacking_context



https://developer.mozilla.org/en-US/docs/Web/Guide/CSS/Understanding_z_index/The_stacking_context

Q, Elements Network Sources Timeline Profiles Resources » 1 >= $F B, %

v #document (469 x 1103)

Accidental layer creation

Click the box above, it spins, woo! Click somewhere else, it
stops, boo!

Take a close look at this text when you start and stop the box
spinning, it changes ever so slightly, you may have to zoom in to
see it. It's losing subpixel antialiasing. This is a symptom of text
getting its own texture layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show
composited layer borders" in devtools settings. You'll see the
text getting an orange border when the box is spinning,
confirming its getting its own texture-backed layer.

Aside from the minor text rendering change, this isn't a big deal
on desktop, creating textures and uploading to the GPU is pretty
cheap. However, mobile devices often don't have such a
friendly relationship with the GPU, and texture creation isn't as
cheap.

Why is this happening?
Position in parent: 0,0
Size: ’ 469 x 1103

The hny hag nacitian: »alative hiit an dn the headinns and



Q, Elements Network Sources Timeline Profiles Resources » 1 >= £ B, x

v #document (469 x 1103)
htm! > body > div.contai...
htm! > body > div.contai...
html| > body > div.contai...
htm! > body > div.contai...
html > body > div.contai...
htm! > body > div.contai...
htm! > body > div.contai...

\ti on htm! > body > div.contai...

html > body > div.contai...

afedit-with-js-bin (0 x 0)

Accid

V_A—=>3 >R
Click the box a ewhere else, it
stops, boo!

///

Take a close look at this text when you start and stop the box
spinning, it changes ever so slightly, you may have to zoom in to
see it. It's losing subpixel antialiasing. This is a symptom of text
getting its own texture layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show
composited layer borders" in devtools settings. You'll see the
text getting an orange border when the box is spinning,
confirming its getting its own texture-backed layer.

Aside from the minor text rendering change, this isn't a big deal
on desktop, creating textures and uploading to the GPU is pretty
cheap. However, mobile devices often don't have such a
friendly relationship with the GPU, and texture creation isn't as
cheap.

Why is this happening?

Position in parent: 0,0
Size: 469 x 1103

The hny hag nacitian: »alative hiit an dn the headinns and
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Accidental layer creation

assumedOverlap

Click the box above, it spins, woo! Click somewhere else, it
stops, boo!

Take a close look at this text when you start and stop the box
spinning, it changes ever so slightly, you may have to zoom in to
see it. It's losing subpixel antialiasing. This is a symptom of text
getting its own texture layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show
composited layer borders" in devtools settings. You'll see the
text getting an orange border when the box is spinning,
confirming its getting its own texture-backed layer.

Aside from the minor text rendering change, this isn't a big deal
on desktop, creating textures and uploading to the GPU is pretty
cheap. However, mobile devices often don't have such a
friendly relationship with the GPU, and texture creation isn't as
cheap.

Why is this happening?

The hny hag nacitian: »alative hiit an dn the headinns and

Q, Elements Network Sources Timeline Profiles Resources » 1 >= £ B, x

v #document (469 x 1103)
htm! > body > div.contai...
htm! > body > div.contai...
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Position in parent: 0,0

Size: 469 x 1103
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g

¥ <html lang="ja">
» <head>..</head>
¥ <body id="photos" class="latest" data-access-tokens
"2965044905433113ccda3cdb9db9cc779%effd7a978252622¢c65b93012628cf21" data-
client-id=
"32fd47a7a48abclaaB272285684e287347402062900e6%e606ccPabdlec50ale” data-
csrf-token="50A937B1CB788B36F22F1F163F5134CF" data-login="true" data-my-id=
"260025" style>
» <header id="amb_header" class="amb_default amb">.</header>
» <div id="pecolly_header">.</div>
> <nav>.</nav>
P <div class="service_info_wrap">.</div>
P <div id="yellow_title_wrap">.</div>
P <section>.</section>
v <section class="js-photolist module-photolist" data-type="latest" data-
limit="11" data-first-like="true">
v<div class="js-1line_wrap line_wrap">
v <div class="block_cell">
<div class="bg_cell"></div>
P <a class="item_hit_cell js-flick-link-active" hrefs"http://
pecolly.jp/user/photos_detail/1301964" data-photolist-key=
"first_json" data-detail-id="1301964" data-type="latest" data-type-
id data-offset-id="1301964" data-offset="0" data-keyword-sort="0">
w<fa>
P <div class="photo_cell_wrap" data-photo-id="1301964">..</div>
v <div class="detail_wrap">
¥ <div class="wrapol">
v <p class="large_pecolly_count js-pecolly">
<i class="peco_anim_list js-pecolly-animation"></i>
<i class="pecolly_off js-pecolly-active" data-photo-id=
"1301964"></1i>
> <span class="count js-pecolly-count">.</span>
v<span class="apeecal_wrap js-pecolly-tutorial's>
<1 class="appeal_pecolly appeal_pecolly_anim"></i>
<i class="appeal_pecolly_point's></i>
</span>
</p>
P <ul>.</ul> k
</div>
v <div class="wrapf2">
v <div class="user_status">
v <div class="user_thumb">
v<a href="http://pecolly.jp/user/profile/B5987" class>
<img class data-original="http://api.amebame.com/graph/
3369134/picture?width=80&height=80&option=crop" title=
"FUGAFUGA" alt="FUGAFUGA" src="data:image/qif;
baseb4,ROLGO. . KAAEALAAAAAABAAEAAAICTAEADw=="" style=
"display: inline;">
</fa>
</div>
v<div class="user_info">
<a class="name" href="http://pecolly.jp/user/profile/85987">
YOv</a>
<span class="photo_title">5AFHFBRELBITEH11/25</span>

</div>
</div>
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- position: fixed - B RIZBDCSS

- overflow: scroll -EBROTI—REUT A X

- :hover &£ - REFTETHERIGZEL 1V —
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http://jankfree.org/jank-busters-io-2013/template.htmi#15
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body {
-webkit-backface-visibility:hidden;

}
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body {
-webkit-backface-visibility:hidden;
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Result

Lorem Ipsum is simply dummy text of the printing and typesetting industry.

44 x 44
Like
. Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
k
S Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
. Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Like
% | Elements | Resources Network Sources Timeline Profiles Audits Console
» Computed Style Show inherited
v <html slick-uniqueid="3"> v Styles + I B
» <head>..</head> element.style {
¥ <body> }

¥ <div id="wrapper">
» <div id="head">..</div>
¥ <div id="tabs" style="height: 404px;">
v <div class="tCont result active" id=
"result">
v <iframe src="http://fiddle.jshell.net/

ahomu/waXDR/2/show/light/" style="height:
406px; ">

¥ #document

w o hdm]

[ >= Q html body #wrapper @ #tabs @ #result

Matched CSS Rules

.container div { fiddle.jshell.n..show/light/:31
position: relative;
text-align: right;

}

div { user agent stylesheet
display: block;
}

» Metrics
iframe  html body section R\ E o 3
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Flexbox layout isn't slow

By Paul Insh at 07 October, 2013

U+1 115 perrormat

TL:DR: Old flexbox (display: box) is 2.3x slower than new flexbox (display: flex).

A bit a
article.

Flexbox layout isn't slow

hitp://updates.html5rocks.com/2013/10/Flexbox-layout-isn-t-slow

The new flexbox code has a lot fewer multi-pass layout codepaths. You can still hit multi-pass codepaths pretty easily though (e.g.
flex-align: stretch is often 2-pass). In general, it should be much faster in the common case, but you can construct a case where it's
equally as slow.

That said, if you can get away with it, regular block layout (non-float), will usually be as fast or faster than new flexbox since it's
always single-pass. But new flexbox should be faster than using tables or writing custom JS-base layout code.

To see the difference in numbers, | made a head-to-head comparison of old v new syntax.

Old v New Flexbox Benchmark

e 0ld flexbox vs new flexbox (with fallback)



http://updates.html5rocks.com/2013/10/Flexbox-layout-isn-t-slow
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hitp://weslevhales.com/blog/2013/10/26/Jank-Bustin
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Pinterest

http:/www.smashingmaqgazine.com/2013/06/10/pinterest-
performance-case-study/
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Thank you

A http://aho.mu
yW @ahomu

= github.com/ahomu
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https://twitter.com/ahomu
https://github.com/

Thanks for amazing photos!
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http://www.flickr.com/photos/jdhancock/6151250051/

F< 5MDGeForce
http:/www.flickr.com/photos/gbpublic/8790507077/

BEEIR
http:/www.flickr.com/photos/ryanready/4996206922/

=1
http:/www.flickr.com/photos/lac-bac/4678561929/

=9I >2
http://www.flickr.com/photos/lac-bac/4678562003/

=IO >3
http://www.flickr.com/photos/lac-bac/4678561879/

—O3 4
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