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Src: https://developers.google.com/speed/docs/insights/mobile
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2. ERBHFRF

e DevIlools (chrome/safari)
— Timeline
— Profiles

e [E11 Devlools
— Ul Responsiveness

_ Prof”er Source: https://developers.google.com/chrome-developer-tools/docs/timeline

Source: http://msdn.microsoft.com/en-us/library/ie/dn255009(v=vs.85).aspx



http://msdn.microsoft.com/en-us/library/ie/dn255009(v=vs.85).aspx
https://developers.google.com/chrome-developer-tools/docs/timeline?hl=zh-CN

3. THE— TR /552

TIPS: f£firefoxH, Layoutpiidtsz
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oo Style Rules
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http://www.html5rocks.com/en/tutorials/internals/howbrowserswork/
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e Events
I 30 fps
* Frames
(Chrome only) | 60 fps
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TIPS: 1.TimelineidZITHHRIERE Ctrl+E (Mac:Cmd+E)
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o FNTEMI(Recalculate Style) }R .
s ItEHmAE(Layout) Jrerow
o 225l (Paint Setup/Paint(size x size)) }Painting/Repaint
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o RNE{FHsetTimeout/setinterval
— {#/ requestAnimationFrame

Animation Frame Fired (timelin...

Timer Fired (timeline case.htm... > B Recalculate Style (timeline cas... i
B Recalculate Style [timeline cas... | B Layout (timeline case.htrm:203] i
B Layout (timeline case.htm:203] | B .

B Composite Layers i

Timer Fired (timeline case.htm...

B Recalculate Style (timeline cas...

BEMLayOUTE
|

Animation Frame Fired timelin...

B Recalculate Style (timeline cas... i

B Layout (timeline case.htm:203] B Layout (timeline casehtrm:203] |

B Paint (97 = 96) | Paint Setup |

B Composite Layers | B Paint (97 = 96) |

Timer Fired (timeline case.htm... > 9 Composite Layers 0
B Recalculate Style (timeline cas... i Animation FramE?F_'rEd_w'“ r

B Layout (timeline case.htrm:203] i . Recalcma.te St.-ﬂe'tImEImE - -

. ] ] ] B Layout {timeline casehtm:203] (|

Timer Fired (timeline case.htm... > ® Paint Setup i

B Paint (98 = 94) |

B Composite Layers |
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requestAnimationFrame#Z i IniA
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requestAnimationFrame# i oA
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Event (mousemove)

B Recalculate Style (drag gpu.html:38)

B Composite Layers

Event (mousemove)
B Recalculate Style (drag gpu.html:59]
B Composite Layers

Event (mousemove)
B Recalculate Style (drag gpu.html:38)
B Composite Layers

Event (mousemove)
B Recalculate Style (drag gpu.html:38)

B Comnonsite | avers
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Event = 29

e THTAtION TTarme TITed Lorag et nenas
B Recalculate Style (drag raf.html:53

Compgsite | gyers

Event = G

Animation Frame Fired [drag raf.html:52
B Recalculate Style (drag raf.html:53

—— B Composite Layers
| T |

B850 Event = 16

Animation Frame Fired (drag raf.html:5.2

" B Recalculate Style (drag raf.htrnl:53 i

B Composite Layers i

ﬁj:fl Event » 17 [h- E
Animation Frame bired [drag rat.htmliss g

B Recalculate Style (drag raf.html:53
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_drag document.
_clientX,_clientY,rAF;

_mousedown (evt){
_clientX = evt.clientX (_drag._x 8);
_clientY = evt.clientyY (_drag._y 8);

document.addEventListener("mousemove" ,update,true);
document.addEventListener("mouseup”,clearEvent,true);

draw(); //

evt.clientX _clientxj
evt.clientY - _clientY;

_drag.style.webkitTransform "translate3D(" _drag._x
rAF requestAnimationFrame(draw);

TIPS: MacHIRXAYARIEMNR , FIReventiT A2 M T 16ms i K BR & HY
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// Suboptimal, causes Layout twice.
newWidth aDiv.offsetWidth 10; // Read

aDiv.style.width newWidth ‘px's // Write

newHeight aDiv.offsetHeight 10; // Read

aDiv.style.height newHeight px'; // Write

// Better, only one Layout.
newWidth aDiv.offsetWidth 10; // Read
newHeight aDiv.offsetHeight 10; // Read
aDiv.style.width newWidth ‘px'; // Write

aDiv.style.height newHeight px'; // Write

src: http://gent.ilcore.com/2011/03/how-not-to-trigger-layout-in-webkit.html



http://gent.ilcore.com/2011/03/how-not-to-trigger-layout-in-webkit.html
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nhewWidth aDiv.offsetWidth 10;
aDiv.style.width newlWidth "px';

1. W BE AR e %
a6 FH B 2

newHeight aDiv.offsetHeight 10;

aDiv.style.height newHeight px"';

2. ZIEHEALIY
FE EFTTT
H Layout

TIPS: chromium pyjERIH, updateLayoutIgnorePendingStylesheets()
HEBERARZERERANEXETITESRR



// Better, only one Layout.
newWidth aDiv.offsetWidth 10; // Rea
newHeight aDiv.offsetHeight 10; // Read

aDiv.style.width newWidth 'px'; // Writ

aDiv.style.height = newHeight ox'; // |




{$ H classList{X #Z className

* ClassName R ZE{E, mi—enM—IX
renderingit&,

e classListfyaddFiremove, | I5384&3H1T

HRXZEREFEENFE, URLCEER

rendering

addClassName(name){
aDiv.classlList. (GELEDF

removeClassName(name){
aDiv.classlList. (name);

http://caniuse.com/classlist


http://caniuse.com/classlist
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(Recalculate Style) (Render Layout)

o display

style =
nin -Float

className =
classList.add()
clasList.remove()
appendChild()

position
SRR BFRMIMEZZ L :
e margin/padding
e width/height
e border
e left/right/top/bottom
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e GPUMNiE ( Composite )
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GPU Hack

-webkit-transform: translate3D(@px,0px,0px); ==> fliELayout, 3 HFF GPUH
HITEE#EE.

-webkit-transform: translatez(0); ==> fliELayout, HZE%F,



GPU Hack

o SR HLEEZHITEIE T ARNdOMIT SR, &

GPUH fl|#ELayoutEfz

-webkit-transform: translateZ(0);

-webkit-backface-visibility: hidden;

 TranslateZ

» Perspective

» backface-visibility
 ScaleZ

* RotateX
 RotateY
 RotateZ

* Translate3D
 Scale3dD

* Rotate3D



JEREREE: MI2 + Chrome
MR B Y MR R i bonnergy R shiR E

Selected Range - Details Selected Range - Details
Selected range 0.275 ms-4.22 s (53 frames) Selected range 146.590 ms-2.98 s (111 frames)
Minimum Time 56.310 ms (18 FPS) Minimum Time 13.032 ms (77 FPS)
Average Time 79.637 ms (13 FPS) Average Time 25.524 ms (39 FPS)
Maximum Time 126.110 ms (8 FPS) Maximum Time 156.997 ms (6 FPS)
Standard Deviation 18.397 ms Standard Deviation 14.581 ms
i r r = EE—

| 60 FPS
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TIPS: chrome devtools HIHA]
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translate2D

translate3D

Timeout

(

Paint (size) +
Composite Layers) *

(

Paint (size) +
Composite Layers) *

Paint (size) for cache +

¢
Composite Layers) * ¥

(

Paint (size) +

Composite Layers) * ;

(

Paint (size) +

Composite Layers) * ;

Paint (size) for cache +

(

Composite Layers) * R#

(

Paint (size) +

Composite Layers) * ;

Paint (size) x 2
Composite Layers x 2

Paint (size) for cache
Composite Layers x 2
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Layout
e {FFHRequestAnimationFrame
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https://github.com/puterjam/speed_render
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https://github.com/grz/cpujs



https://github.com/grz/cpujs

