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MANEZRE, RERTEYADMERAEMEE: transform ] opacity .
TN E 60 FPS—E—MR AN 16.7ms NFiE, —MmMEBAETFAS, AREMBEEL KI,



X (Style) : HES T TENAZNER
ﬁﬁﬁuwwﬂ:%ﬁﬁﬁﬁﬁwﬂﬁRﬁﬂﬁﬁ
=il (Paint) @ IBTRNGREH

&H (Composite) : i€ /PIF?#?EIJ =2 N
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From Braces to Pixels

Inside look at a modern web browser


https://alistapart.com/article/braces-to-pixels/
https://developer.chrome.com/blog/inside-browser-part3/

B etk
& (compositing) RERERAETER. &EXMLAEE, BHEhRAEENILR,

opacity ZFTAEE, RAANRERZEECHBEEE, XNENSEMAINTER%S GPU EaIX—F 4
B, Im=5—F#ArHE.

EF Chromium F1 WebKit 89523, SAEMT transform 3¢ opacity FIEMNTZREME—TEE.

FE AFp ] 5

GPU Animation: Doing It Right


https://www.smashingmagazine.com/2016/12/gpu-animation-doing-it-right/

CSS A/ JavaScript?

CSS shEF] Web Animations APl (TEX 5RO 23 E) BEHEESH:REEL, SHTEHEN. /. SHIA
JavaScript WEZEG AT,

FEHERFENESEEN, XEDERERBIL,

RZBIERT, transform F opacity WEEBETZHHEERSMZREIEIEE.



transform opacity will-change
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#ohtx, B transform BY translate ©§
rotate , AEB) top / left / margin .

transform: translateY(-1000px);

transform: translateY(Q);

transform:

translateY
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1ILTREREESR, B opacity ,

opacity

opacity: 1;

opacity: 0;

opacity: 1;



CSS Triggers
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® Layout @ Paint @ Composite @ o = O

Change from default

X -— -_— -—

align-content [

D G T -—

align-items —

D G -—

align-self —

-_— -_—

backface-visibility e
-_—

background-attachment — e omm e
-_—
background-blend-mode =
-_—

background-clip =
-_—

background-color ———8—

-_— -—

background-image - e e o
-_—

background-origin -

-_— -—

background-position e
-_—

background-repeat -

-_— -—

background-size ——

Blink

Gecko

WebKit

EdgeHTML

Subsequent updates



https://csstriggers.vercel.app/align-content
https://csstriggers.vercel.app/align-items
https://csstriggers.vercel.app/align-self
https://csstriggers.vercel.app/backface-visibility
https://csstriggers.vercel.app/background-attachment
https://csstriggers.vercel.app/background-blend-mode
https://csstriggers.vercel.app/background-clip
https://csstriggers.vercel.app/background-color
https://csstriggers.vercel.app/background-image
https://csstriggers.vercel.app/background-origin
https://csstriggers.vercel.app/background-position
https://csstriggers.vercel.app/background-repeat
https://csstriggers.vercel.app/background-size
https://csstriggers.vercel.app/border-bottom-color
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BRAERITCIERE, SNAERZMA T BIREHIRREEEE,
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ExRBAFTEERE, ECEMARBENTENEERS .
N z38E B CMeEA IR TR IZBIRER, FIMTKRIRMNEE, RAIAA will-change FHIFER: X1 TE

EEwaz. T T e |
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Everything You Need To Know About The CSS will-change Property


https://dev.opera.com/articles/css-will-change-property/
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top: 12px;
left: 12px;

50% { top: calc(100% - 68px);
left: calc(100% - 68px); 7

top / left

REERE

RIRENEER——ZFERTRELNR, XERT—TEMNE,

animation: move 3s ease infinite;

50% { transform: translate(calc(100cqw - 8@px),
calc(10@cqh - 8@px)); }

transform
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1. ¥TFF DevTools B Performance Etk

2. FENEE R F 6 — B TAT 14 BE
3. & Summary EINE

Summary 2 Rendering BVEEAREE, FMIRBBX T oIEEILN R HE.

with-top-left.glitch.me/

[% f] | Bements Console Sowoss Network Performance > L (R f] = Elements Console Sources Network Performance a
+ 3 imation: th & Screenshots Memor w =
®COolt a OMemoy § | &8 eC O ¢t mation r 1 Screenshots (] Memory o
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CPU FP3
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o mwom 0w aoom mmm  om om0 I I D
> tames

500 ms 1000 ms 1500 ms 2000 ms 2500 ms. 3000 ms. 350071,

Summary  Bottom-Up  CallTree  Event Log » Frames

Range: 1.755-3.15 Summary  Bottom-Up  Call Tree  Event Log

Range: 0-3.40's
1 ms [ Scripting
37 ms M Rendering 51'ms [ Scripting
79 ms [ Paintin
1395 ms o 7ms [ System
51ms [ System 3400 ms
3343ms  ldle
1227 ms  Idie
3400ms  Total
1395ms  Total

T O —, Total blocking time: 0.00ms (estimated) Learn more
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1. $TFF DevTools BY Rendering i&Ii£
2. 6% FPS meter
3. FESNE BT R A
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SHIBth DR P RIEMART (EEWREY) tbE— 1A ARE"ZS, background: red F box-
shadow: @ 4px 4px rgha(0,0,0,.5) £ CSS BEALERN, ELEFIFEN EERIERK,

1. ¥TFF DevTools #Y Rendering &I+

2. ‘A% Paint flashing

3. fbgnhiE, B XIFERNLR

Q @

See travel times, traffic and nearby places
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1. ¥JFF DevTools B4 Layers iEIN&
2. EEMFREZFZ TR AEE, BENTAHeliE
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@keyframes right-to-left { .bottom-1line {
from { + width: 97px;
- margin-left: -22px; + transform-origin: left;
+ transform: translateX(22px); animation: bottom-line-grow 0.6s forwards;
opacity: 0; 3
}
to { @keyframes bottom-line-grow {
- margin-left: -54px; from {
+ transform: translateX(0Q); - width: 0;
opacity: 1; + transform: scaleX(0Q);
} }
} to {
- width: 97px;
+ transform: scaleX(1);
}
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.card { + transform: translateZ(0Q);
+ position: relative;
- transition: box-shadow 0.15s ease-out;

REETHITELEHETE. RREEERNAFNAMN, INTaiEE

- &:hover { =1:5[ae /N
- box-shadow: $shadow-hover;
+ &::after {
+ position: absolute;
+ inset: 0;
+  box-shadow: $shadow-hover;
+ content: '';
+ opacity: 0;
+ transition: opacity 0.15s ease-out;
+ 3}
+ &:hover::after {
+ opacity: 1;
}
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