| 3 i

IMPROVING WEBSITE
PERFORMANCE WITH
CSS CONTAINMENT

MANUEL REGO CASASNOVAS (@regocas)

CSSconf EU /31 May 2019 (Berlin)

)

*fr“;n
o B m |
: ! f:ﬁ g IH*M

© SpankyNeﬁu_httpsz//www.ﬂickr.com/photos/la_fessee/8879661802/ -
' L t.._'-_‘ W | A - - ‘. ]

L 5 -

llll




ABOUT ME

lgalia Web Platform Team

Web engines hacker working on Chromium/Blink and
Safari/WebKit

Member of CSS Working Group since 2017
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RENDERING PIPELINE

AYOUT
LAYOU PAINT COMPOSITE & RENDER

Code Cartoons

| —

S

iyl

li
Gl

N

Pictures from Lin Clark's article: Inside a super fast CSS engine: Quantum CSS (aka Stylo)
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CSS CONTAINMENT

3 Is Independent

XML) on screen,
on paper, efc.

Status of this document

This is a public copy of the editors’ draft. It is provided for discussion only and may change at any moment. Its
publication here does not imply endorsement of its contents by W3C. Don’t cite this document other than as
work In progress.

GitHub Issues are preferred for discussion of this specification. When filing an issue, please put the text “css- >
contain” in the title, preferably like this: “[css-contain] ...summary of comment...”. All issues and comments
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are archived, and there is also a historical archive.




INTRODUCTION

e Improve rendering performance by isolating
subtrees

e Changes inside that subtree don't get propagated
outside



INTRODUCTION

"contalin property doesn't block
things going into the subtree,
it blocks things leaking out”

by Tab Atkins



contain PROPERTY

e Layout
e paint
e S17Ze

e style
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DESCRIPTION

e |dentify independent parts of the website in
complex DOM and tag them so the browser can
avoid some unneeded work

e Browser engines implement optimizations based on
css-contain information

e Using it implies some restrictions



TYPES OF CONTAINMENT



LAYOUT CONTAINMENT

e Layout: Theinternal layout is isolated from the
rest of the page



LAYOUT CONTAINMENT

e Any overflow is treated as ink overflow

e Containing block for abspos/fixed positioned
elements

e Stacking context

e Independent formatting context

e No baseline



EXAMPLE: INK OVERFLOW

contaln: none contain: layout

.Hello! This- -Hello! This.
IS Just an . Isjustan .
example. . example. :




EXAMPLE: BASELINE

contaln: none contain: layout




PAINT CONTAINMENT

e palnt: Descendants cannot be displayed outside
the bounds of the element (similarto overf low:
hidden)



PAINT CONTAINMENT

e Contents are clipped

e Containing block for abspos/fixed positioned
elements

e Stacking context

e Independent formatting context



EXAMPLE: CLIPPING AND ABSPOS

contain: none contain: palnt

............

position:
absolute;



SIZE CONTAINMENT

e s1ze: Size of the element can be computed without
checking its children



SIZE CONTAINMENT

e Treated as having no contents
e Monolithic



EXAMPLE: SIZE CONTAINMENT

contaln: none contaln: size
Hello World! :
Hello
---------------- World|



STYLE CONTAINMENT

e style: counters and quotes cannot escape this
element (at risk)



STYLE CONTAINMENT

e Counters and quotes scoped to the subtree
e Create new counters



EXAMPLE: COUNTERS

<div class="counter"s>

<pre>Before: </pre>
<div style="contain: style;">
<div class="counter'"></div>

.counter {
counter-increment: n;

}

<pre>Inside: </pre>
</d1iv>
<pre>After: </pre>
</d1iv>

pre::after {
content: counters(n,

}




EXAMPLE: COUNTERS

<div class="counter"s>
<pre>Before: </pre>
<div style="contain: style;">
<div class="counter'"></div>
<pre>Inside: </pre>
</d1iv>
<pre>After: </pre>
</d1iv>

.counter {
counter-increment: n;

}

pre::after {
content: counters(n,

}

Before: 1
Inside: 1.1
After: 1



EXAMPLE QUOTES

body { <s$22 class="open-quote">
<span style="contain: style;">
<span class="open-quote">
bar
</span>
</span>
</span>

qUOtES: ”ﬁn

}

.open-quote:before {
content: open-quote;
}

.close-quote:after {
content: close-quote;
}

<span class="close-quote"></span>



EXAMPLE QUOTES

body { <span class="open-quote">

foo
<span style="contain: style;">
<span class="open-quote">
bar
</span>
</span>
</span>

qUOtES: ”ﬁn

}

.open-quote:before {
content: open-quote;
}

.close-quote:after {
content: close-quote;
}

<span class="close-quote"></span>

« foo <« bar »



ALIASES

e content: Layout, paint and styte
e strict: layout, paint, size and styte



STATUS



STATUS

e Not "new". Chrome shipping it since M52 (July 2016)

e During 2018 spec has been pushed (by Florian
Rivoal) and test suite has been completed (by
Gérard Talbot)

e Chromium implementation has been fixed to align
with the spec (by Igalia)



STATUS

e Firefox is working on the implementation too
(currently behind a runtime flag

layout.css.contain.enabled)

e Chromium has implemented some optimizations
based on css-contain



Can | use

Feature: (S5 Containment

o CSS Containment = - I . e s 9
/70.35%

The CSS contain property lets developers limit the scope of the
browser's styles, layout and paint work for faster and more
efficient rendering.

pply filters ?

Android * Blackberry ..* Chrome for Firefox for . U
Browser Browser OperaMatiie Android Android IE Mobie fi

2-40 10-37
H1-51" W38-39"
58 12.2 67 10 46

Firefox Chrome Safari Opera iOS Safari Opera Mini *

7

18 12.7

Source: https://caniuse.com/css-containment
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EXAMPLES




EXAMPLE
e 10,000 DOM elements:

<dliv class="i1tem">

<div>Lorem 1ipsum...</d1iv>
</div>

e Firstitem's child is modified via textContent
attribute



DOM Tree

contain: strict

DIV 10,000 1items

"itEIII"




CSS Containment Example } FIRST RUN (contain: none) ;
Hello World! : 1) Change "targetInner" content... Time (ms): 5.610000000160653 :
« 2) Change "targetlInner" content... Time (ms): 6.65000000026339 .
+ 3) Change "targetInner" content... Time (ms): 6.124999999883585 .
« 4) Change "targetInner" content... Time (ms): 8.015000000341388 .
“ * 5) Change "targetInner" content... Time (ms): 6.8099999998594285 -
+ 6) Change "targetInner"” content... Time (ms): 8.174999999937427 -
« 7) Change "targetInner" content... Time (ms): 5.804999999782012 :
: 8) Change “"targetInner" content... Time (ms): 5.529999999907886 :
+ 9) Change "targetInner" content... Time (ms): 5.599999999958527 -
E 10) Change "targetInner" content... Time (ms): 5.245000000286382 :
: ==> AVERAGE (ms): 6.356500000038068 :
| m‘pm“ : Ft———F%—F—F—+— 1+ttt :
* 1) Change "targetInner" content... Time (ms): 0.33000000030369847 -
+ 2) Change "targetInner" content... Time (ms): 0.18000000000029104 :
« 3) Change "targetInner" content... Time (ms): 0.17500000012660166 .
_ E 4) Change "targetInner" content... Time (ms): 0.1749999996718543 _
+ 5) Change "targetlInner" content... Time (ms): 0.1749999996718543
Lorem ipsum... « 6) Change "targetInner" content... Time (ms): 0.1700000002529123 .
« 7) Change "targetInner" content... Time (ms): 0.16499999992447556 -
+ 8) Change "targetInner" content... Time (ms): ©.16999999979816494 :
E 9) Change "targetInner" content... Time (ms): ©.16499999992447556 E
« 10) Change "targetInner" content... Time (ms): 0.16999999979816494 -

éf
s

.E..
E

PERFORMANCE IMPROVEMENT: 97% (34x)

==> AVERAGE (ms): 0.1874999999472493

LA BN RSN RN NN ENEE RN ENERERNEREREENER RN RN REREEENEREENENEENEEREENEREENENERNNEEREERENNENRNHS.]




CSS Containment Example CSS Containment Example [E{IIEENRE

Title O Title 0

BYE BYE

Lorem ipsum. .. .
Lorem ipsum...

Title 2 .
il : Myt =e Tltle 2

Sees= Lorem ipsum... . P! i : .
Chromium Firefox

Title 3

Lorem ipsum. ..

Title 3

Lorem ipsum...

Example | Video




OPTIMIZATIONS
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OPTIMIZATIONS

e Change TextNode contents using data attribute

e Avoid layout time when replacing one line by
another one

e Usingcontain: layout size

e Stress test: 10,000 elements
4x faster
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OPTIMIZATIONS

e Big DOM tree, each cell creating its own layer

e Avoid traversing the whole layer tree when
something changes inside one of these elements

e Usingcontaln: strict

e Stress test: 40,000 elements
1.1x faster



FUTURE



FUTURE

e Better browsers support (Firefox shipping soon,
Safari?)

e More optimizations based on css-contain

e New features based on css-contain:
e.g. Display Locking



THANKS

e Twitter: @regocas
e Mail: rego@igalia.com
e Blog: https://blogs.igalia.com/mrego/




