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Use Page Speed to
Optimize Your Web Site for Mobile
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Page Speed Background

e Help developers optimize their web pages

e Products
o Firefox add-on ¢ Page Speed Score: 91/100 H u
O Chrome extension . » Leverage browser caching

» Defer parsing of JavaScript
b’:‘:pecify a cache validator

A

o Page Speed Online

o Page Speed API | - .
) ) The following resources are missing a cache validator. Resource
® 3rd-pa rty |nteg ratlonS validator cannot be refreshed efficiently. Specify a Last-Modifiec

O WebPageteSt validation for the following resources:
o Gomez Recorder
o W3 Total Cache

http://code.google.com/hosting/multilogin
http://code.google.com/hosting/projects
http://i.ytimg.com/vi/GRm9bxu2jUA/default.jpg
http://i.ytimg.com/vi/GRm9bxu2jUA/hqdefault.jpg
http://i.ytimg.com/vi/a-9pCfyYPdQ/default.jpg
http://www.gmodules.com/gadgets/makeRequest?refreshs
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Web performance 101: speed matters

e Google
o 400 ms latency increase
o 0.6% search decrease
e Shopzilla
o 5 second latency decrease
o 12% revenue increase
o 50% decrease in hardware costs
e Google Maps on mobile
o App Cache = 3 second reduction in load time

Sources: O'Reilly Velocity Conference, May 2009; Google




Life of a web page load

< '
web |
server —_——
e Processing time e Bandwidth e Parse
e Round-trip time e Resource fetches

e Layout and Render

e JavaScript
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Example Page Load

Client Server Render

DNS Lookup S

Wab Ao octon. Raauira 1 - 1007 abcur 4,680,000 % hal? docra shoma K10 8ecends
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Key differences between mobile and desktop

e Networks
o Round-trip time
o Bandwidth
e Devices
o CPU
o Memory
o Interaction model (touch vs click)




Life of a mobile web page load

(

web | ( )
server

e Processing time e Bandwidth

e Round-trip time

)

e Parse
e Resource fetches

e Layout and Render

e JavaScript
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Life of a mobile web page load

()
. , |ﬁl

e Processing time e Bandwidth e Parse

e Round-trip time e Resource fetches
e Layout and Render

e JavaScript
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Mobile networks: round-trip times

e High channel establishment time

e Lower active channel RTTs

e Multi-modal distribution for a single client
e 4G may be a game changer




Mobile networks: bandwidth

(kb/s)
2000
1500
B 3G
1000
B Cable
500 l

Download Upload

Source: http://www.pcworld.com/zoom?id=167391&page=1&zoomldx=1




Mobile devices: CPU and memory

e Increased JavaScript parse and execution times
e Increased layout times

e More code and objects = more frequent GCs

e More complex DOM = greater memory usage

Device/Browser MacBookPro [Nexus S Samsung
(2.4GHz) Android Captivate
Chrome 10 |Gingerbread |Android
Eclair
Sunspider 427ms 5869ms 12606ms




Mobile devices: Interaction model

e Desktop: mouse
e Mobile: touch

e Mobile will synthesize click events, but with delays
(300-500ms)




Example Mobile Page Load

Cell Tower

Client Server Render

Mobile Channel
Establishment
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Example Mobile Page Load
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Web Images Places more v
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Server Yosemite National Park, Get Directions
Parse & Layout process|ng Wawona, California 95389




Example Mobile Page Load

Client Server Render

Web Images Places more v

Mobile Channel
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Image results for half dome photos

DNS Lookup
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e
HTTP Request
< Half Dome
Server Yosemite National Park, Gt Dlssilionia
Parse & Layout processing Wawona. California 95389
-4
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Page Speed Rules for Mobile

1. Use an Application Cache

2. Defer parsing of JavaScript

3. Make landing page redirects cacheable
4. Prefer touch events

5. Enable Keep-Alive




1. Use an Application Cache

e Problem:
o Very high initial connection cost
o 2.5 seconds

e Solution:
o HTMLS Application Cache
<IDOCTYPE HTML>

<html manifest="/my.manifest">...
</html>

CACHE MANIFEST
/my.js
/my.css




2. Defer Parsing of JavaScript

e Problem:
o Cost of parsing JavaScript about 1 millisecond
per kilobyte
o Want to load JS up front to reduce round trips
e Solution:
o Defer parsing of JavaScript until it is needed
o Load JS in string literals, eval on demand

iIPhone 4 Parsing time of popular JavaScript libraries.

Script Size (kB) |Parsing (ms)
dojo 102 99

jquery-ui 195 181

jquery 84 76

prototype (160 119




3. Make landing page redirects cacheable

e Problem:
o Landing page redirect chain
o Example
m example.com ->
m www.example.com ->
m m.example.com ->
m Www.example.com/m

o User must wait multiple RTTs on every visit to
the page
e Solution:
o Make these redirects browser cacheable
o Cache-Control: private, max-age > 0




4. Prefer touch events

FlmhﬁP}MMﬁll.tr- PP

since last click: 542

since touch: 1
shortest: 507

Try it yourself. pcapperf.appspot.
com/fastbutton Google @



http://www.youtube.com/watch?v=t7ON2KL9I8A

5. Enable Keep-Alive

e Problem:
o Every connection takes a RTT
e Solution:
o Enable Keep-Alive to save connections

».50| 0.55 0.60 0.65 0.70 0.75 0.80 keep aI|Ve

0.3 0.26 0.28 0.30 0.32 0.34 0.36 0.38

—
—
not keep s
alive —— .
—
—
—
—

A4 0.26 0.28 0.30 0.32 0.3¢ 0.36 0.38

.50 0.55 0.60 0.65 0.70 0.75 0.80
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Page Speed in Gomez Recorder and Mobile Products

Welcome Amir Rozenberg
Compuware




geographies

We help organizations optimize the

performance of their business-critical

e \Web, non-Web, mobile, st?géom

licatio
INg, C

S L
[Bud-based applications
e Across all customers, users, browsers, devices, infrastructure, and

e Rapid issue notification with actionable diagnostics
e Insight into how these issues affect your business (revenue, brand, cost)

Saas,
Cloud-Based
and
On-Premise
Offerings

e Rapid startup
and payback

4,000+
Customers
Worldwide

e 2500+
enterprise
customers

e 1,500+ SMB
customers

e 12 of top 20
US sites

Global Reach

e Over 80 offices
in 29 countries
worldwide

e Strategic
service
delivery

Recognized as
Industry
Leader

e Gartner:
Leader in APM
magic
quadrant

e Forrester:
“The leader in
Web /
Experie

Manager@“ o

T =



Mobile Website Performance Impacts Business Results

e 52% of consumers are unlikely to return to a website they had
trouble accessing from their phone

o 40% said they’d likely visit a competitor’s site instead

e Clear correlation between increase in mobile site load time &
abandonment

Abandonment Rate Across 200+ Web Sites / 177+ Million Page

—Abandonment Rate -
All Browsers

— Abandonment Rate -
iPhone Safari

Slower pages = higher
abandonment

e Reduces revenue

e Increases costs

Abandonment Rate (%)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Page Load Time (sec.)

Source: Gomez real user monitoring



Google Page Speed Integration With Compuware
Application Performance Management Platform

l2lx)
e lscse ep
IMEZ sccomnen = Onire et
Paes Ager: Fretn 3 G- 1 - - . -
| Optimize web and mobile site
speed with actionable insights &
SCRFT M COM  sctrare i
, T L— proven best practices
S ______ Page Speed Score: 78/100 ©
Retum Code URL
¥ o () Minify CSS
o |
S - Minifying the following CSS resources could reduce their size by 2 0KiB (20% reduction).
200 hepobe -COMSTISIrRSoNeL COMMON/IOMpIneTS/ assety
200 Meim comiastoraters-cmmeninmpercw  amets  © Minifying hitp /m com/srsstore/store/-1/common/components/  assetsistiesiPhone css?myddasafg could save
200  bepe CIMETISNrRSTY ICIMTONIIOrpIneTTS 3ssety 1 5K|B (17% leduchon),
Semmary | SceenSnol | Wakddl | PxeSt e Minifying hitp/im. _.com/srsstore/store/-1/common/components/ assets/styles/onientation.css?nesd=4cX could save
_Page Speed Score: 72100 © 4678 (57% reduction)
o Wil CSS

Mndhying the kelloomg CSS resouces could reduce thes s2e by 2 0KB o Minify JavaScript
Minify Javaocnpt

o Mirifyng nto om cormysssioreisone’ Tcommoncomponents
. :::,; Z'fwm corversstoretioet Tcsmmeniempancts MINITyIng the following JavaScnipt resources using JSMin could reduce their size by 10.9KiB (20% reduction).

4578 (57% reduction)

e Minifying hitp/im___ sports comysrsstore/store/-1/common/components/. assets/scriptsfiPhone js?dsaasajki=4as... could save
° sl 10.9KiB (21% reduction)
Minitying the follomng JavaScrot resources using JSWin coulé redecehe @ Minifying hifp:/lpagead2 com/pagead/ishow afmc 3ds s could save 6B (0% reduction)

o Mnbyng nio i sports comesrssiore o’ Tsmmeniemeonents
10,38 (21% recuction)

o Mnfyng D Daces combaceadicnoe sine i 0 Parallelize downloads across hosinames
° Earaiieios downlosds S0Ss NOSNames o v ntent from Kiel main
. Senve sbc contend rorm 2 coolciess doman
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Brief survey of mobile performance tools
{3 page speled

abs

Page Speed Online Home Docs FAQ

Get suggestions to speed up yo[ér site:

Waterfall chart
|news.google.com S—
page_0
# GET enwikipediaorg 301 Woved Permar enwiipedia.org 28 | 12 P Ca p p e rf
# GET Main_Page 2 enwkipedaorg  15.1KB || 200ms
# GET combined.min.css? 2 biswiinedaorg  38KB B 21ms
# GET commonPrint.css?2 2000 biswiinedaorg  16KB B %ms
. #| GET shared.css?283z bis wikinedaorg 438 B 2ms
B I a ze I O # GET main-ftrcss?283 bis wikinedaorg 5.1 KB Bl 20ms
J D ro p - # GET index php?titie=Med 200 0 enwikipedaorg  6.5KB | 63ms
# GET indexphp?title=Med enwikpedaorg 9388 | 166ms
+ GET indexphp?titie=Med 2000 en fia.org 1768 | 154ms v
# GET index php?titie=Med 200 0 enwkipedaorg  1.1KB | 153ms
" - # GET indexphp?titie=-gai 2 enwikipedia.org 928 S6ms
FI re b u g the - " # GET Special:BannerCont 2000 enwikipedaorg  16KB I[ S0ms
e i 9 GET ndexphy?tle= ewiipedaog 53K | sims
Pa ge Resources — > 9 GET jqueryui.7.2cs6 biswkinedaog 48K [ 5oms
P # GET wikibits js?2832 bis wiinedaorg  98KB | 1ms
Docsource oy < 9 GET jqueyminjs?28% 2 biswiinedaoy 27448 [
# GET ajaxs?2832 bits wiimediaorg  19KB R %66ms
D o M M on Ste r % GET mwsuggest s?283z 7 bis wikinediaorg  82KB || 136ms
# GET MobileRedirect 57 biis wiimedaorg 7248 | S2ms
S p rlte 'V‘ e #/ GET plugins.combined. biswikimedaorg  204KB | 11tms
# GET Vector.combined.mi 200 0 biswikimedaorg  36KB | 51ms
C S S ess #/ GET ::Home?wasRedirec 2 enmwiipedaorg  34KB || 168ms
e e + GET iphone.css enmwiipedaorg 1.7KB | Sms
ZO om p f Charest ealls Quebec flsadi - f\ GET jqueryjs en‘m‘wwk?pedaorg 164KB | 285ms
# GET application js enmwipedaorg 9948 | 133ms
# GET wgif enmwiipedaorg 3798 | 47ms
# GET s.gif M0 enmwiipedaorg 17KB | 4oms
Mobile Perf home % GET 100pX.VOA_CHINE whadviinedao  4KB || 220ms
+ GET 100px-Megregorjpg 200 OK upladwikimediao  4KB
| 2Requess 147KB




Pcapperf

http://pcapperf.appspot.com

Waterfall chart

tcpdump/

1 Show Statistics |
.« =" wireshark -
-« " - " 1t GET enwikipediaorg 20 ma enwipedaorg 208 | 112
/ / #/ GET Main_Page 0 enwiipediaorg  15.1KB || 200ms
¥ GET combined min.css? 200 0K bis.wikimedaorg  38KB 1 2ims
—  GET commonPrintss?2 2000 biswiinedorg  16KB | 22ams
#/ GET shared.css?283z 0K bis.wkimedaorg  43KB H 22ms
[t/ GET main-Itrcss?283z K biswiinedaorg  5.1KB B 295ms
[/ GET index php Mitle=Med enwiipediaorg  6.5KB | B3ms
[ GET index php Mitle=Med K enwkpedaorg 9588 | 168ms
#/ GET index php itle=Med 200 en‘wlhd‘aorg 1768 | 134ms v
#/ GET index php Mitle=Med 200 0K enwikipedaorg  1.1KB | 153ms
[+ GET index.php?title=-8a enwikipedia.org 928 | S6ms
#/ GET Special:BannerCont 2 enwiipedaorg  16KB | S0ms
#/ GET index php title=-8ar 200 OK enwkipedaorg  53KB | 5tms
#/ GET jquery-ul-1.7.2cs8?* 200 0 bis.wiinedaorg  48KB | S2ms
p c a p fi I e # GET wikibits js7283z K bits.wkimedaorg  98KB | 1ims
[+ GET jquery.min js?263z bits wikimediaorg 274 KB 118
p ca p p e rf 'f\ GET ajaxjs72632 2000 bits wkimedaorg  19KB R %66ms
[+ GET mwsuggest js?2832 200 0K bis.wikimedaorg  8.2KB | 13ms
[/ GET MobileRedirect 5?2, 200 0 biswkimedaorg 7248 | S2ms
#/ GET plugins.combined.r 200 0K bis.wikimedaorg 204 KB | 111ms
¥/ GET Vector.combined.mi biswiinedaorg  36KB | §1ms
#/ GET ::Home?wasRedirec enmwiipediaorg 34K || 168ms
#/ GET iphone.css enmwiipedaorg 17KB | Soms
#/ GET jqueryjs enmwiipedaorg 164KB | 28ms
#/ GET application js enmwiipedaorg 9948 | 133ms
1t/ GET w.gif enmwiipediaorg 3798 | 4Tms
# GET s.gif enmwipedaorg 17KB [ 46ms
£ GET 100px-VOA_CHINES upoadwikimedao  4KB ) 230ms
#/ GET 100px-Megregorjpg 200 OK upoadwkimedao  4KB || 2dms
| 2 Requests 147KB 48
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http://pcapperf.appspot.com

Page Speed Online

http://pagespeed.googlelabs.com
{5 page speed

Page Speed Online

=
5]
3
[
O
&
[z}
2
o]

Get suggestions to speed up yo%r site:

news.google.com ‘ Analyze Mobile Performance | ~



http://pagespeed.googlelabs.com

JDrop

nttp://jdrop.org

Firebug Lite
Page Resources
Docsource

DOM Monster
SpriteMe
CSSess

Zoompf

Mobile Perf home

big screen
desktop/laptop

(”

mobile

Big Screen

'ﬁ" Inspect

Console HTML ‘ CSS Script DOM

= <html lang="en" xmlns="http://wwWww.w3.0rg

/18389 /xhtml"™ dir="1tr" class="win firefox firefox3 gecko
[+ <head>

=) <bedy class="mediawiki ltr ns-0 ns-subject page-Flowe

skin-vector">
<div class="noprint" id="mw-pzage-base"/>
<div class="noprint" id="mw-head-base"/>

[=] <div id="content">
[+ <di

1
402px; margin: Opx; padding:
: white; position: t

lpx solid gray;

yle="visibility: hidden; display: none;

=]5[0]

.\ Style | Computed DOM

|»

element.style {
S memes
right: S55px;

}

div.topicen { index.ph...e=2678400
display: block !important;
margin-right: -10px;
position: absolute;
top: -Zem;

}

.ns-0 .ambox, .ns-0
.navbox, .ns-0
.infeobox.sisterpreoject, ;I

index.ph...e=2678400

Google E(e)



http://jdrop.org

Blaze.io

Performance Result Averages for iPhone
news.google.com

Average Load Time Average Pagesize

Select a device | 1 Run v 2.7s 229.73kb

Select a device

. ? L .
iPhone 4.3 ure: Your site is faster than 75% of the websites
N load
Andr0|d 22 jots load times Want to learn more about how The Mobitest Performance Tool works
Android 2 3 ate? and the Percentile is calculated? Visit our Methodology page

Speed-O-Meter

Yiew Methodology

Run Performance Test

Test 1:

Google wet Images  News | more - @

Load Time Pagesize Waterfall Chart Screenshot Q
Top Storles
o fenion, 9, E12PN ) voters want Harper kept on
Gox :{'\' Web Images News moe v @ leash sold
Q
Top Stories Jarg 0 ¢
Obama lays wreath, halls bin 1
Laden death in New York visit 38
Ué President Bll;:l Owo ks wih
fenlghiers ot he Frgne 54 Ladder 4
New Yok frusouse n T Sque '_.vm“.'? -~
27S 22973kb during @ wislt 10 e Works Trade Contor shie 1n Now WRSMONGTON - Leadrs of
—— York Thursday Congress yesced & =T

o
nian, calng for & -
Nore sources ¥ ¢ U528 CULage Tt Osama bn
Lagien bund for paars in the alied ranan,
Voters want Harper kept on
SO Laneh and asant cas aaid

onl

| Mare 1ources

T it et s o
el ‘a Jeu pheoe g o Ba

of ot anow asd hen ‘Add 1o

il \_/“ s ' e
gt o
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Summary

e Mobile network and device characteristics present
new optimization opportunities.
o Mobile channel establishment
o Limited CPU, memory

e Use Page Speed and other tools to understand
your performance and optimize your site for
mobile.

o Page Speed Online

o http://pcapperf.appspot.com/
o JDrop.org

o http://blaze.io for mobile




Questions?

Google (o)



Thanks

e Learn and use
o http://code.google.com/speed/page-speed/
o http://pagespeed.googlelabs.com/
e Contribute
o http://code.google.com/p/page-speed/
e Discuss
o http://groups.google.com/group/page-speed-
discuss

Hashtags: #i02011 #DevTools
Feedback: http://goo.gl/CE1ZU




Use Page Speed to
Optimize Your Web Site for Mobile

Bryan McQuade and Libo Song, May 10, 2011

Hashtags: #i02011 #DevTools
Feedback: http://goo.gl/CE1ZU
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