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Parallelizing the Firefox Layout Engine - Motivation

Mozilla Firefox*

~249% market share of all the total
web browsers

Improved performance since the
recent adoption of the tracing JIT
JavaScript* engine (TraceMonkey*)

Source: Net Applications (Browser Market Share)

Layout Engine
heavy performance hitter component

40% of the total execution time
VTune* experiments on Intel platforms

http://marketshare.hitslink.com/

* Atom, Core, and VTune are trademarks or registered trademark of Intel Corporation or its subsidiaries
in the United States or other countries. JavaScript is a trademark of Sun Microsystems, registered in the
United States and other countries. Firefox is the trademark of Mozilla. *Other names and brands may be
claimed as the property of their respective owners.
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Parallelizing the Firefox Layout Engine - Motivation

Firefox Layout Engine

Cascading Style Sheets (CSS) rule matching
hot part of layout
amenable to parallelization
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CSS rule matching
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Cascading Style Sheets: A bit of background

CSS: designed to allow the
separation between
webpage content (HTML)
and presentation (e.g.
colors, fonts, etc.)

Enables multiple pages to

share formatting features

and reduces the amount of T ———
repetition in specifying L B e e

layout styles : |

Hello, Carmen T Personalize: | I<ey Dates - W3t | Mission, Santa clara | [ | A ©
CSS rule Stru Ctu re circuit Feedback | About Circuit

Z6INEY. My Workspace | My Life & Career | Our Company

Home

selector declaration block My Quick Links [H] [l Intel News

declaration declaration

UA winners named
property  value value

color black; paddings Len;

Intel Stock Quote [

4 : § " INTC: $19.5
*20 minute
. "
Simple selector Tohaorit =

Combination of simple selectors
* Image source: http://css.maxdesign.com.au/
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CSS Rule matching implementation in Firefox

CSS style rule examples
{font-=iz 9pt} <- adjacent sibling =selector

em { color: blue} <— descendant =elector

CSS Rule matching process in Firefox

Does a style rule applies to a certain HTML element ?

Series of iterations
each iteration executes a SelectorMatches call
One for each ancestor up the tree

HTML sample document tree

* Samples courtesy of http://css.maxdesign.com.au/
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Profiling/Tracing Strategy

Firefox CSS Rule matching process

Algorithm split into two main branches

Sib”ng selector e —————————

Descendant selector T TT——— \
\VProf

/ Library

Implemented an extensive tracing algorithm

Execution patterns of the CSS rule matching process
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Profiling/Tracing Results

Be n C h m a r ks r’a Zimbra: Inbox (2 - Micrusuf Internet Exploren

Fi s Help

Mozilla Firefox Page Load Tests

A collection of 390 web pages _ R E
from all over the world — S e

B @ Alan ajax

Test the page loading process in o B

a [ & ::- [ stash (2)
Firefox

Zimbra* Collaboration Suite

AJAX-based rich-browser
integrated suite of email,
calendar, contacts, VoIP, etc.

5] customers {1}
|j Industry News (1)
|j Zimbra (4)

HotPar’10




Profiling/Tracing Results for Mozilla Page Load Tests
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Mozilla Page Load Tests : ~ 66%

Firefox Page Load Tests - % Total iterations
covered by the most frequent execution patterns

Mozilla Page Load Tests

top 25 most frequent execution patterns
cover ~ 80% of all executed iterations
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CSS Rule Matching - Parallel Implementation

Original Parallelized

SelectorMatches4 Thread1

SelectorMatches,

SelectorMatches3
SelectorMatches,

Sequential
SelectorMatches, SelectorMatches, Thread2

VAVaVAVA VA 2

Parallel

SelectorMatches, SelectorMatches,

HotPar’10




Outline

Motivation

CSS Rule Matching Implementation in Firefox
Profiling/Tracing - Strategy and Results
Parallel CSS Rule Matching

Summary

HotPar’10




Parallelized CSS Rule Match in Firefox - Performance Results

Flexible and configurable

Parallel configuration parameters
Default iteration chunk size
# of worker threads available

Threshold on the # of ancestors necessary to enable parallel CSS
matching

We have tested
7 configurations for the Zimbra Collaboration Suite
12 configurations for the Firefox Page Load Tests

Kept first two parameters fixed and varied the last one
2 threads w/ default 4-iterations chunk
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Parallelized CSS Rule Matching: Mozilla Tests
Performance Results

x-Speedup of Firefox Page Load Tests - NHM
(max speedup = 1.84x)

Mozilla Firefox Page Load Tests

Comprise ~ 400 distinct web page
load tests

Experiments carried out using 2

worker threads

Mozilla Page Load Tests performance

results on Nehalem x-Speedups of Firefox Page Load Tests- ATOM
(max speedup = 1.6x)

~ 87% benchmarks show speedups

~ 1.8x maximum speedup observed

Mozilla Page Load Tests performance

results on Atom

~ 60% benchmarks show speedups

~ 1.6x maximum speedup observed

1 15 29 43 57 71 85 99 113 127 141 155 169 183 197 211 225 239 253 267 281 295 309 323 337 351 365 379

Hyper-threaded
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Parallelized CSS Rule Matching: Zimbra Suite
Performance Results

x-S peedup of Zimbra Collaboration Suite - NHM
(max. speedup =1.61x)

The experiments were carried out on a Nehalem machine, with 2 worker threads

Zimbra performance results on Nehalem
~ 50% benchmarks show speedups
14% of the benchmarks are not affected performance-wise

~1.6x maximum speedup observed
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Summary

Implemented a fully-functional, parallelized CSS rule matching
component in Firefox
Mozilla Page Load Tests
~ maximum speedup on NHM
~ maximum speedup on Atom
Zimbra Collaboration Suite: ~ maximum speedup on NHM

Submitted the parallel CSS rule matching code to Mozilla
Excellent feedback from Firefox layout engine component owners
Incorporated their suggestions into the existing parallelized code
Awaiting adoption in a future release
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