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StatCounter Global Stats
Top 5 Desktop, Tablet & Console Browsers from Feb 2013 to Feb 2...
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Guiding Principles

Speed
Security
Stability

Simplicity



Prior to Chrome
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Multi Process Model
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Modern Web Application
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Life of a Resource Request

redirect

redirectStart
redirectEnd

fetchStart

domainLookupStart

domainLookupEnd

connectStart

(secureConnectionStart)
connectEnd
requestStart
responseStart
/ / responseEnd
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Delay of a Request

50ms, DNS x=3|

80ms, TCP 914 (o H 2=),
160ms, SSL & (F 1 &5)
40ms, Aol

100ms, MHOM 23 X2
40ms, AH{Q] St A|Zt

= 470ms
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How Fast Is Fast Enough
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Part 2.

Chrome’s Network Stack



Multl Process Architecture

Browser (kernel) process

47 |—X| I — k” A Eé| [ User Interface J [ Network ] [ Storage ]
/ \

Render process ' ‘ Render process
fr ‘\ f( ‘\
HTML Renderer HTML Renderer
J -
~ 4
v8 Engine - v8 Engine
J .

7 - ’ a
DOM Bindings DOM Bindings
\ y, \ y.
—_— —_—

Renderer= Sandboxd|| 2|3l X}& XM=20| X|cH=!
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Resource Loading

Browser (kernel) process

- ™

[ User Interface Network Storage ]

Channel Channel
[( ResourceMessageFilter ( ResourceMessageFilter )]
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!
] \
Render process ' ' Render process
[ 0 : [ [ V0
thread thread
. . HTML Rend HTML Rend
IPC: named pipe, H|=7|, socketpair() [ i | [ enderer

ResourceMessageFilter= I/OAZH|E0| A =216 2| AA HMX| 2E{E =
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Resource Sharing

ResourceDispatcherHost
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Pertformance on Mobile

Android

105

tE2t2 Network Stack
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Chrome’s Predictor

Predicor

A= Y25t= AO|ES0| Chiof
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4 Optimization Techniques

DNS pre-resolve

SAEOQ|E0 Clet IPE O|2| 2&|510 dns 2{|0|EIA| M|

TCP pre-connect

TCP {44 g 0|2 4335+0] TCP handshake &|0[EIA| KA

Resource prefetching

H[O|X| L2 Fot7t 2 XE == Ol2] 7HM=

Page prerendering
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Risk of Predictor
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ResolutionMotivation

enum {
MOUSE_OVER_MOTIVATED, // AF2X}e| OtRA QHf OJHIE
OMNIBOX_MOTIVATED,  // FAZEAZO|AQ OHIE
STARTUP_LIST_MOTIVATED, // 0| 2laiE ARIEY 552 2|49 10710 siEst= 2laAY
EARLY_LOAD_MOTIVATED, // EF&&0|M prefetcher= &X| 20| Lo{LEZ| Fof

// OJ2| HHS 23t

—

0)al

// 22 U[H[A0]H &&ol|lM Z0o{Li= Z2|uid O[HIESR
STATIC_REFERAL_MOTIVATED, // External database suggested this resolution.
LEARNED_REFERAL_MOTIVATED, // Prior navigation taught us this resolution.
SELF_REFERAL_MOTIVATED, // Guess about need for a second connection.
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Role of Predictor

Predictore| 2= 0|7
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Part 3.

Lifetime of Your
Browser Session



Cold-boot Experience
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chrome://dns

X M =E=2| chrome://dns

Future startups will prefetch DNS records for 10 hostnames

Host name |(-1|-(|)|\"|V : :\(/)Irl\‘f: gg()) Motivation

http: // www. google-analytics.com/ 05:54:50 n/a
https: //accounts. google.com/ 05:54:52 n/a
https://apis.google.com/ 05:54:44 n/a

https :// clients2.google.com/ 05:54:51 n/a

https: //Ih4.googleusercontent.com/ 05:54:44 n/a
https : //mail. google.com/ 05:54:50 n/a

https: // ssl.google-analytics.com/ 05:54:50 n/a
https: //ssl. gstatic.com/ 05:54:44 n/a

https : // www. google.co.kr/ 05:54:45 n/a

https : // www. google.com/ 05:54:47 n/a



chrome://dns
chrome://dns

MZSZ Profile AiM Rl= 9] chrome://dns

/ Elcome «)  Avouons S

€& - C | chrome://dns
Future startups will prefetch DNS records for 9 hostnames

Host name ?I-?IY: :3'2,?: gg;’ IMotivation

https: / / accounts. google.com/ 24 n/a

https : / / accounts. youtube.com/ 23 n/a

https : // apis.google.com/ 19| n/a

https: / / clients 2. google.com/ 24 n/a

https: / / dients 2. googleusercontent.com/ 22 n/a
https://ssl. gstatic.com/ 23 n/a

https: // www.google.co.kr/ 20 n/a

https: / / www. google.com/ 21 n/a

https: // www. gstatic.com/ 1 9| n/a

PPage Load|Subresource |Subresource [Subresource [Expected
I Host for Page Count | Navigations |PreConnects |PreResolves |Connects Subresource Spec

1| 0 0 2.340|https://accounts. youtube.com/

https : ts.google. 1
| Fisaceoth — 4] 0 0] 3.360 https://ssl. gstatic. com/
2| 1 0| 1.884 https: // apis.google.com/
2| 1 0| 1.884 https: //ssl. gstatic.com/

[/ www. le.co.k 2
PHPESHIANIN QOCGE: ORIl 13 1 O 4.815| https://www.google.co.kr/
2|| 1 0 1.884 https: // www. gstatic.com/

Preresolution DNS records performed for 2 hostnames


chrome://dns

Interactions with the Omnibox

The Performance of Open x ' 2] "Performance on Mobile” Predictors x ' M9

C nH naver.com

¢ naver.com - 4|0]tH

navercast.naver.com/contents.nhn?contents id=51660&series id=1679 - Z2|0} E2{E TFH-3 : OjHTIFHA]
4 nav - Google &4
4. naver

dic.naver.com - U0 ApS

4 naver AFM - Google &4
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chrome://predictors

# Filter zero confidences

Entries: 125

User Text URL Hit Count| Miss Count Confidence
g http://gmail.com/ 594 186 0.7615384615384615
gi http://githubarchive.org/ 25 55 0.3125

https://gist.github.com/ 0.24615384615384617

ResourceDisfetcherd| £2Qst M H
L2k DNS prefetch =&

=M =2 MZE, TCP pre-connect 77| 4=l
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chrome://predictors

Cache Performance

HTML Response Header

ClA3 T In memory EI= £t
LRU(Least Recently Used)

chrome://cache
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chrome://cache

DNS Prefetching

DNS prefetching0| Lo{L}= AtSt

Blinke| Document Parser?} I|O|X|0| EXl|5= SAE 0|52 N|l&

30| ORA S Qbot LY, 2=olH T2/t 28

IE= /T Hg= 28

TAH A0 EO[EAIO] =2 SO

ok
[l
10

4 2R 7|E1F Resource Requestd| 7|8k PredictorZt &&

i

= Ml

H|O|X|7} WA 2 2 Prefetchingst SAE 0]

2|CHO[=IE SO Sl /&,

<link rel="dns-prefetch" href="//host_name_to_ prefetch.com">
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getaddrinfo()

= 7HX| Ef2| DNS lookup 3+810| =xi

getaddrinfo() API2t chrome X}A| 194

getaddrinfo()
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New DNS Resolver

= C [ chrome://flags o

Built-in Asynchronous DNS Mac, Windows, Linux, Chrome OS
Enable experimental asynchronous DNS client.

. Default -

3= LHAF DNS Resolver

TTLEEN B2 7ISHELZEN, A3 YZot= AO|E= £{0] Btz (7] 0o O]2] 2| =a|4

H L2 Dual Stack X[, (IPv4, IPv6)

RTT(Round Trip Time)Lt 7|E} CIE HEE 0|Z29} Failover =&l
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chrome://histograms/DNS

Histogram: DNS.PrefetchResolution recorded 2621 samples, average = 126.6 (flags = 0x1)

0 O (0 = 0.0%)

15 comcmcmnnnnnnn s nncnn s n s rrrrrrrcrrc r e - = e e O (366 = 14.0%) {0.0%}
[ ——— 0 (292 = 11.1%) {14.0%}
] ———— 0 (289 = 11.0%) {25.1%}
y ) I ———— 0 (195 = 7.4%) {36.1%}
p 3 S S — 0 (187 = 7.1%) {43.6%)
' | T —— 0 (112 = 4.3%) {50.7%}
p | - N —— (85 = 3.2%) {55.0%)}

. S — 0 (79 = 3.0%) {(58.2%}
;| R — 0 (59 = 2.3%) {61.2%}
40 —===0 (51 = 1.9%) {63.5%}
45 —ww-0 (47 = 1.8%) {65.4%)})
50 ===0 (42 = 1.6%) {67.2%})

CHEF 50%2| Z2[THX[7F 20msO Lol =&l Z[RAS


chrome://histograms/DNS

TCP Pre-connect

chrome://dns

Page
Subresource |Subresource [Subresource [Expected
Host for Page é‘:::t Navigations (PreConnects|| PreResolves |Connects Sabrespurce Spec
https://plusone.google.com/ 51 36 23 18 1.215||https://plusone.google.cony/

otor QI 0|0] HIZE|0] USDR 7} i X L §iS

CHH Pre-connect =&
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chrome://dns

chrome://net-internals#sockets

Sockets \4 capturing events (445)

. Close idle sockets

®  Flush socket pools

e View live sockets

May break pages with active connections

Name Handed Out Idle Connecting Max | Max Per Group Generation
transport_socket_pool ' 3 0 |0 256 |6 0
'ssl_socket_pool |3 |0 |0 256 |6 0
transport_socket_pool

Name Pending Top Priority  Active Idle Connect Jobs Backup Timer Stalled
ssl/apis.google.com:443 0 - 1 0 |0  stopped false
'ssl/mail.google.com:443 0 - 1 0 |o stopped false
ssl/oauth.googleusercontent.com:443 0 - 1 0 |0 stopped false
ssl/ssl.gstatic.com:443 0 - 0 0 |0 stopped false

ssl_socket_pool

Name Pending Top Priority | Active Idle | Connect Jobs Backup Timer | Stalled
ssl/apis.google.com:443 0 - 1 0 |0 stopped false
'ssl/mail.google.com:443 0 - 1 0 |0 | stopped false
ssl/oauth.googleusercontent.com:443 | 0 - 1 0 |0  stopped false



chrome://net-internals#sockets

Prefetching Resource
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Prerendering
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porerender X|A|X}

<link rel="prerender" href="http://example.org/index.html|">

prerender-test.appspot.com

Prerendering E|AE 10| X|
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http://prerender-test.appspot.com
http://example.org/index.html

chrome://net-internals/#prerender

& C | chrome://net-internals/#prerender W=
Capturing network events (6757) BT 33

Capture

Export Prerender

Import  Prerender Enabled: true

Proxy e Prerender Omnibox Enabled: true

Events Active Prerender Pages

el URL | Duration

DNS _

SOeLare Prerender History

SPDY —r Final :

e Origin URL Status i
Pipelining ' "5h1 Rel 2013-01-21
Cache Prerender (cross |http://www.igvita.com/ Used e,

. 22:17:12.028
domain)
Tests Link Rel http://prerender-test.appspot.com/?prerender- 2013-01-21
HSTS Prerender (same ;4 1358835414218-0.4411326954141259 | £victed 55.17.03.783
) domain)
Bandwidth
Prerender
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chrome://net-internals/#prerender

Restrictions of Prerendering
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Chrome Gets Faster
as You Use It



Appendix : Thread Type

class CONTENT_EXPORT BrowserThread {
public:
// An enumeration of the well-known threads.
// NOTE: threads must be listed in the order of their life-time, with each
// thread outliving every other thread below it.
enum ID {
// The main thread in the browser.
Ul,

// This is the thread that interacts with the database.
DB,

// This is the thread that interacts with the file system.
FILE,

// Used for file system operations that block user interactions.
// Responsiveness of this thread affect users.
FILE_USER_BLOCKING,

// Used to launch and terminate Chrome processes.
PROCESS_LAUNCHER,

// This 1is the thread to handle slow HTTP cache operations.
CACHE,

// This 1is the thread that processes IPC and network messages.
I0,

ID_COUNT

41



Appendix : Muti-platform
Implementation

pu
me
>
>

S8 2 19 ot

OK
Ofm
-
o

42



