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The Mobile Web is Coming.
Web Developers aren’t Readly.
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3.3 Billion in Perspective
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2007 SMS Revenue: 100 billion
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200 billion for data services in 2008
(SMS accounts for 130B)
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Mobile is the Technology that Cried Wolf.
(for 15 years)

ickr photo by CaptPiper: http://www.flickr.com/photos/piper/197153406/
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_® O O The Executive Computer; 'Mother of All ...ream Driven by Greed'? - New York Times
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The Executive Computer; 'Mother of All Markets' or a
'Pipe Dream Driven by Greed'?

E-MAIL
Sometime around the middle of this decade no one is sure exactly S PRINT
when -- executives on the go will begin carrying pocket-sized digital (3 sAvE
communicating devices. And although nobody is exactly sure what —
features these personal information gizmos will have, what they will
cost, what they will look like or what they will be called, hundreds of
computer industry officials and investors at the Mobile '92 conference here last week
agreed that the devices could become the foundation of the next great fortunes to be made
in the personal computer business.

"We are writing Chapter 2 of the history of personal computers,” said Nobuo Mii, vice
president and general manager of the International Business Machines Corporation's
entry systems division.

How rich is this lode? At one end of the spectrum is John Sculley, the chief executive of
Apple Computer Inc., who says these personal communicators could be "the mother of all
markets."

At the other end is Andrew Grove, the chairman of the Intel Corporation, the huge chip
maker based in Santa Clara, Calif. He says the idea of a wireless personal communicator in
every pocket is "a pipe dream driven by greed."

These devices are expected to combine the best features of personal computers, facsimile
machines, computer networks, pagers, personal secretaries, appointment books, address
books and even paperback books and pocket CD players -- all in a hand-held box
operated by pen, or even voice commands.

r i‘ A RNl 2

7

“The Mother of
all Markets.”

Dr. Eli Harai, San Disk
CEQO, 2008

John Sculley, Apple
CEQO, 1992

N

http://query.nytimes.com/gst/fullpage.htmi?res=9E0CE5D9143AF93AA25754C0A964958260 Cloud Four
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BUSINESS TECHNOLOGY; Doubts Raised on Number
of Internet Users

B E-malL

save 15

Has the Internet been overhyped? & PRINT

Even as cyberspace is being touted as the hippest place to congregate B snoterace

since the original Woodstock, some experts now contend that
estimates of the number of people actively using the Internet web of
computer networks may be grossly exaggerated.

(4 save

SHARE

There is still widespread agreement that the growth of the Internet, and the number of
people using it, is exponential; it is seen doubling in size every year. But some network
experts say the most commonly cited numbers -- 20 million to 30 million users worldwide
-- may be many times too high.

"Suppose there were really only two million or three million," said John S. Quarterman, a
highly regarded Internet demographer in Austin, Tex.

In an assessment potentially chilling to all the businesses betting millions of dollars on the
premise that they can sell advertising, information and products to the Internet masses,
Mr. Quarterman believes that his lower numbers may be a more accurate count of people
who are active and reachable on the computer network.

The latest comprehensive survey that tries to estimate the Internet's reach discovered more
than 3.2 million "host" computers capable of communicating directly with other
computers on the Internet. The data, released late last week by Mark K. Lottor of the
consultants Network Wizards of Menlo Park, Calif., marked a stunning increasing of one
million additional machines since the survey was last taken in January.
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PROTOTYPE
Mobile Web: So Close Yet So Far

HA ZGE

Publishad: Nove

E-MAIL
ON the surface, the mobile Web is a happening place. There’s the S PRINT
iPhone in all its glory. More than 30 companies have signed up for the @ REPRINTS
Open Handset Alliance from Google, which aims to bring the wide- G save
open development environment of the Internet to mobile devices. - o

Nokia, which owns nearly 40 percent of the world market for
cellphones, is snapping up Web technology companies and has made ASTICLE T00LS
an eye-popping $8.1 billion bid for Navteq, a digital mapping service. & \OU
There are also the requisite start-ups chasing the market.

It all looks good, but the wireless communications business
smacks of a soap opera, with disaster lurking like your next
dropped call.

@, Enlarge This Image

In 2000, the wireless application protocol was supposed to
bring the Internet to the cellphone. Our hero turned out to
be a flash in the pan. That was attributed to a lack of high-
speed cellular data networks, so a frenzied and costly effort
to build third-generation, or 3G, networks ensued. But at a
recent conference, 3G was called “a failure” by Caroline
Gabriel, an analyst at Rethink Research. She said data
would make up only 12 percent of average revenue per user
in 2007, far below the expected 50 percent. (The 12 percent
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Gopher, Mosaic, WAP, iPhone

WSGopher 1.1 - Academic View

@ File Edit Window

Find:

File Edit Bookmark Configure Window Help
C|CF) | [ B P2 B N G E AR
=I Gopher main menu | vl -
Yale Related Gophers +
------------- COMING TO CANPUS —————meed
Regional Information
=-| Academic View I V] S
== About Yalelnfo (Academic View) and Gopher +*
Announcements (updated 10-4-94) —
firchie O Brovse YaleInfo (Yale and Internet Informat{ |
Server: [arthle.sum.nel ] will = CAMPUS INFORMATION ——--e-e T
ithletics
[anm. * B Calendar (Events listings from the Yalg
Rec| (] Current Syllabi & Supplement (1994-199
O Sub-string (dehgu) [ Case sensitive (] Computing
@ Pattern (dehgu*.hgu) -] Dining Hall Menus +
Q Regular Expr (dehgx.*'\.hgqx)  Matches: [w = &>

Fin

‘ Save I

Received 31 menu tems ... done

WSGopher is ready ... press F1 for help [

= archie from archie.sura.net B
tane Size Date Jorw Mozt Path
archie=1.4. 1 tar .2 131k 12/710/92 | wasp . eng ufl . edu fpud farchie=1.4. 1. & 2
orchie=1.4 1 tar 2 162k 11/13/92 1| qiclob scn . roin com /U fretuors / internet Jarchie=1.4 1 tar
archie=1.4.1. ta .2 145k 11/8/83 5 ns wrec fr /pud fresecux/services.infos /archie/cl i
archie=1.4.1 tor 2 144k 10/28/92 S5 mucket vost unswe. edu.au foud fratuors forchia=1. 4.1 tar 2
archie=1.4. 1 tar 2 144k 10/26/92 5 phoenix doc. ic.ac uk feonputing/archivingf/orchie/cl ients2/
orchie=1.4.1 1o 2 150k 11/8/52 5 suni.ruf uni-freiburg. ce Mmisc/archie~1 4.1 tar 2
archie=1.4. 1 tor 2 4k 117202 5 gogol cenatls. cena dgoc. fr /pudb/retuork farchie=1. 4. 1 tar 2
archie-1.4.1 t_c_r 2 150k 11/8/92 S :-._u_\?. ruf uni-freiburg. de /&‘nuc/&eﬁ-c—l 4.1 tar 2

=

Flickr photo by: http://www.flickr.com/photos/vixon/352427852/
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Gopher, Mosaic, WAP, iPhone
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Flickr photo by: http://www.flickr.com/photos/vixon/352427852/ C].OU.d Pou_‘[‘




Gopher, Mosaic, WAP, iPhone

ElNokia WAP Toolkit [ [O] x]
File Edit Go Toolkit Help

(Ll jar file:/C:/Program Files/NokiaNokia WAP Toolkit/wapsdk.jarlicom/hokia/wapisdkiguiresource

Current WML Deck Contents x|

<?xml version="1,0"2> -
<'DOCTYPE wml PUBLIC "-//WAPFORUM//DTD WHL 1.1//EN" "htep://uww,wapforun.ory/DTD
fuml_1.1.xml"™>

<wml>
<templated>
<do type="prev'>
<noop/>
</do>

</template>
<card 1d="init" newvcontexte="true'>
<do type="oprtions" label="Copyright'>
<go hrer="gcopyright"/>
</do>
<p aligne"center">
<imng src="nokiacp logo.gif" alt="Nokia"/>
<bxr/>
<br/>
<b>WAP Toolkitv 1.2</b> ;l

VWML Deck URL IlaJNokla WAP Toolkittwapsdk jarlicominokiatwapisdkiguifresourcesinitialDeck wml
View Type [DecodedwmL |  Edt | | Source size: 763 | Bytecode size: 205

Messages | Variables | History| Bookmarks | wmL Deck | Session |

[ [Ready [

Flickr photo by: http://www.flickr.com/photos/vixon/352427852/

HlNokaciso  EEE

WAP Toolkit 1.2

Options

—
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Gopher, Mosaic, WAP, iPhone

77N\
Flickr photo by: http://www.flickr.com/photos/vixon/352427852/ Cloud FOU_I‘




U.S. Mobile Browser Share

A

A
A

iPhone '
75%

2

Source: NetApplications, August 2008 SN
Graphic courtesy Raven Zachary, http://raven.me Cloud Four




“It’s about usage. Not units”

o Number of queries on Google search from iPhones surpassed those
from Symbian-based phones in the days after Christmas. Nokia’s
Symbian-based phones are 40% of the market worldwide.

o German iPhone users consume 30 times more data.

* 95% of iPhone customers regularly surf the Internet. Data services
revenue increased from $2.7 billion in 2005 to $6.9 billion in 2007.

o Google sees 50 times the number of searches using the iPhone than
any other mobile device. They were so surprised, they asked their
engineers to check the logs to make sure it was correct.

e This is why major companies, Google, Quicken, etc. are all launching
iPhone-optimized services despite the iPhone’s 1% market share.

—
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\&J) App Store

Ll AT&T EE 9:42 AM

7N
Featured

The Iconfactory
oW oW w302 reviews

Loopt, Inc.
Loopt

W owomom w500 reviews

Six Apart
TypePad

W W ow w ) 235reviews

eBay Inc.

D«
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App Store Revenue Estimates (07/13/08)

Application Price (USD) Revenue Estimate
Super Monkey Ball $9.99 $4,915,019
ForeFlight Mobile $69.99 $3,443,465
OmniFocus $19.99 $1,899,164
Nester’s Anatomy Flash Cards $39.99 $1,696,107
LionClock Plus $79.99 $1,628,466
Enigmo $9.99 $1,271,126
Band $9.99 $1,101,642
Ultalingua Spanish Dictionary $29.99 $661,426
Bejeweled 2 $9.99 $627,089
Sketches $5.99 $589.409

Source: Medialets
http:/ltinyurl.com/medialetsappstorerev

Cloud Four
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Lverican
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Google Mobile — App Challenges

e Pressure from Eric Schmidt for rapid releases
e 10+ platforms to support

e Over 100 different builds

e Better way = same as desktop — Mobile Web

Calle de Ezcurdia
33203 Gion

http://www.flickr.com/photos 731031@N 4459244 o http://www.flickr.com/photos/mcdave/142758127
http://www.flickr.com/ph nataliejohnson/2 41732
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We've Become Bandwidth Gluttons

Total Bytes (K)

Growth of Average Web Page Size and
Number of Objects

(Sources: Domenech 2007, Gomez 2008)

» 31205

—+—Average Page Size (K) /49_9:2
— 50

Average Number of Objects
: 40

Ca Y mlllr / 30

201
/‘47 .
10

L0

Average Number of Objects

Since 2003:

* Web Page Size Tripled
 # of Objects Doubled

Since 1995:

* \Web Page Size: 22x
 # of Objects: 21x

Source: http://www.websiteoptimization.com/speed/tweak/average-web-page/
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2003: Business Critical Look at Speed

*Customer complaints
*Limits of our 3 T-1s near
*Months away from new data center

Flickr: Uploaded November [3,2003 by Wools
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Yahoo!’s 80/20 Rule

5%

hten! -

image
image
script

image [ —
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image
image
image
image
image
script
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image
image
redirect
scnpt
image
image
image
image
image
script
image
image
image
image
image
image
image
image
image
stylesheet
script

Source: http://yuiblog.com/blog/2006/11/28/performance-research-part-1/
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Yahoo!’s 14 Performance Rules Now 34)

1. Make Fewer HTTP Requests 8. Make JavaScript and CSS External
2. Use a Content Delivery Network 9. Reduce DNS Lookups
3. Add an Expires Header 10.Minify JavaScript
4. Gzip Components 11.Avoid Redirects
5. Put Stylesheets at the Top 12.Remove Duplicate Scripts
6. Move Scripts to the Bottom 13.Configure ETags
7. Avoid CSS Expressions 14.Make AJAX Cacheable
SN

Source: http://developer.yahoo.com/performance/rules.html Cloud Four




N 1/ 4
GZIP Compressmn g

If you do nothlng else, DO THISI

GZIP can reduce files-and download time
up to 75%.

Works on HTML, CSS, Javascript, XML and
JSON files

Most browsers handle GZIP correctly and
the libraries like mod_gzip handle
exceptions correctly.

Flickr: Uploaded February I1,2007 by hawridger




 Fewer HITP Roquests

{ ‘.Most browsers only open 2 http
| j’f”connectlons to one domam at a time.

Jv oSS Hliekr: Uploaded+April 28,2007 by ((IANB))




Parallel HT TP Requests

html
component
component
component
component
component
component
component
component
component
component

One Domain

Two Domains

htrnl

component
component
component
component
component
component
component
component
component
component

Source: http://yuiblog.com/blog/2007/04/11/performance-research-part-4
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How do these rules apply to the mobile web?




Numerous Mobile Browsers: Little Documentation

e Access

e Access Netfront

e BlackBerry

e |[E Mobile

e Motorola Internet Browser
e Nokia

e Openwave Mobile Browser

e Opera Mini

e Opera Mobile
e Palm

e Safari

e Samsung

e Teleca-Obigo

e WinWAP

No information on gzip support or # of concurrent connections.

SN

Source: http://wurfl.sourceforge.net/ ClOU.d ].:OU.l"



Cloud Four’s Mobile Browser Test

e Tests for number of concurrent
connections and multiple domains.

e Looks for GZIP support.
e Looks for caching support.
e Works in any browser (even desktop):

e No javascript

e XHTML-MP

e http://www.cloudfour.com/mobile/
or simple text MOBILETEST to 41411.

—
Clglfl-d\ Four




Cloud Four’s Mobile Browser Test

e Tests for number of concurrent
connections and multiple domains.

.ail Carrier = 12:01 AM

Sonnestion Tes e Looks for GZIP support.

L® @ hitp://www.cloudfour.com/mobile/Bl &9

Mobile Browser
Concurrency Test

e Looks for caching support.

Thank you for helping us create a comprehensive
database of mobile web browser performance

characteristics. We will be presenting our results I 1 b d | ) .
ot Yeb vislons 2008 and publhing the remult on e Works in any browser (even desktop):
the Cloud Four blog under Creative Commons

attribution.

The complete test will take less than 20 seconds
to complete. You must have images turned on

for the test to work. ® NO Javascrl pt

Read more about this test and why your
participation will help developers build faster

| e XHTML-MP

Start the Test » S

e http://www.cloudfour.com/mobile/
or simple text MOBILETEST to 41411.

—
Clgﬂd\Four




How Does the Test Work?

deliver test page deliver delayed deliver remaining
to device under test images images

l { delay until timeout } \ / (Server)

P —e
t-zero t-finish (Device)

(15 seconds)
start test request images
from server(s) request render test

remaining  page for user
images

e Generates a unique token for this test

e Records selected HTTP headers for later analysis

e Computes the finish time (microsecond granularity) for the test, based on the current
time and our desired delay factor

e Creates a database record for the test, containing: the token, start time, finish time, and
zeroed counters for four separate domains

e Generates and delivers the test page containing 64 small (4x4 px) image requests
evenly distributed across four separate domains

e Waits for the browser to fetch all images and render the page Clglfld\lfour



Initial Results — Still Looking for More Testers

® cupP e Over 4,292 tests
No GZIP
¢ 971 Unique User
Agents
¢ 366 Unique
Mobile User
@® Caching Agents
No Caching

@ |nconclusive
eFun items like

Kindle, PS3, Zune.

—
Clggd\ Four




Major Mobile Browsers

Browser Caching Domainl Domain2 Domain 3 Domain 4 Con-:;z::i:ons
Android 100% Unclear 4 0 0 0 4
Blackberry Browser 28% 71% 4 0 0 0 4
MSIE 4.x 100% 80% 3 0 0 0 3
MSIE 5.x 83% 100% 3 0 0 0 3
MSIE 6.x 96% 87% 3 0 0 0 3
Opera Mini 3.x 100% 100% 10 10 10 10 40
Opera Mini 4.x 100% 0% 2 1 1 1 5
Opera Mobile 8.x* 86% 89% 2 2 2 2 8
Safari (iPhone/iPod) 100% 100% 4 4 4 4 16
Symbian (WebKit) 100% 100% 7 0 0 0 7
N

Cloud Four



Other Mobile Browsers

Browser Caching Domainl Domain2 Domain3 Domain 4 Con-:-lztca::ons
Danger Hiptop 0% ? 3 0 0 0 3
Jataayu| 100% 0% 10 0 0 0 10
NetFront 3.x| 87% 100% 1to 4 0 0 0 1to4
Nokia Browser| 100% 100% lto7 Oto5 0 tol Oto1l 4to 12
Obigo 0% 0% 3 0 0 0 3
Open Wave Mobilel 1 00% 0% 4 0 0 0 4
Palm Blazer| 71% 50% 4 0 0 0 4
SEMC Browser| 100% ? 2 2 2 2 8
UP.Browser| 50% 100% 1to 4 0 0 0 1to 4
Zune| 100% 100% 16 16 16 16 64
SN

Cloud Four




Preliminary Conclusions from Our Tests

e GZIP support is much better than we anticipated.

e Either caching is more inconsistent than we anticipated or we need to
change the test.

e Full 3G speeds will only come for Windows Mobile and Blackberries
after they address their browser deficiencies (concurrent connections,
rendering engines and processor speed).

e Lots of variability between browsers means necessary testing.

e Still much to learn about mobile browser performance

Cloud Four



Eight Recommendations for All Mobile Devices

1. Turn on GZIP Compression 5.Simple, Valid Markup

2.Fewer Files 6.Reduce DNS Lookups
3. Aggressively Encourage Caching 7.Avoid Redirects

4. Minimize File Sizes 8. Limit Cookies

Likely benefit from all 34 Yahoo! guidelines.
http://developer.yahoo.com/performance/rules.html

Cloud Four
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i «HTTP Connections are expensive

&q eNo more than 1 external CSS & 1 external JS \

- »
- 4

e Consider embedding CSS & JS unless you are
confident about your caching.

eRemove any unnecessary files (print css)
o |f CSS is supported, use CSS sprites.

e Consider inline images using data url



‘|.jll"',// \J

-2 2, Faus F’JL@ Inling limeigas

<img src="data:image/gif;base64,R01GOD1hEAAOALMAAOazToeHh0tLS/7LZv/
0jvb29t/£3//Ub//ge8WSLf/rhf/3kdbWlmxsbP//mf///
yHS5BAAAAAAALAAAAAAQAA4AAARe8L1Ekyky670%1hLnjM5UUde 0ECWLJIoExKcppV0aCcGCmT
IHEIUEqjgaORCMxIC6e0CcguWw6aF jsVMkkIr7g77ZKPJjPZqlyd7sJAgVGOEGV2xsBxgNgY
Pj/gAwWXEQA7"

width="16" height="14" alt="embedded folder icon" />

background:url (data:image/gif;base64,R01GOD1hEAAOALMAAOazToeHh0tLS/7LZv/
0jvb29t/£3//Ub//ge8WSLEf/rhf/3kdbWlmxsbP//mf///
yHSBAAAAAAALAAAAAAQAA4AAARe8L1Ekyky670%1hLnjM5UUde0ECWLJIoExXKcppV0aCcGCmT
IHEIUEq]jgaORCMxIC6e0CcguWw6aF jsVMkkIr7g77ZKPJjPZqlyd7sJAgVGOEGV2xsBxgNgY
Pj/gAwWXEQA7)

top left no-repeat; )

Hm«phmobyWMW87-



3. Aggress vely Encourage Caching

- | L

eGoal #1: No HTTP HEAD Requests.

eAdd Expires header. Put it far into\the future.

eDevelop namlng conventions for versioning of
files. Update filename when file is modlﬁed

!
e.g., logo080523.png l5
eKeep files under 25k for mobile devices.
|
eConfigure lor remove ETags from files.

eWatch your logs to make sure caching works.

Flickr photo by John Wardell (Netinho): http://www.flickr.com/photo_zoom.gne§id=760902403&size=|




Minimizeall html, css, & javascript regardle
o 8 _

»

queeze all unnecessary data out of image:

Remember every bit counts!

Flickr photo by Amodiovalerio Verde: http://www.flickr.com/photo zoom.
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CSS-based vs. table layouts
Tables are complex to render.

Separate content, style, behavior

Less markup overall

ESPN proved that this change can be
significant alone.

Consider processing time to determine
layout in addition to download time.

Flickr photo by bertheymans: http://www.flickr.com/photo; zeom.gne’id=



e Each DNS lookup costs performance.
~No-control over the:DNS speed:—

e\ OtHINYICAMD oW OaUSU SroTine

UOmMdlMunti ANSYOOKUPICOPICIESH

Flickr photo by André-Batista: http://www.flickr.com/photo_zoom.gne?id=408700622&size=o0




— = = e — o - = /‘

/. Av0|d:‘Red|rects | =

Zedirects co&the USErgimesoavoid the¥easy
: . nes. Partlc\larly,paln ‘ IJJIII b1le!

ermanent 301 rédlr?a?:ts;’ d bemodified

S ol “““cacheable (expires h \ea oF

€ tralllng slash on your links and*

) ; Of Apache doing the work

Flickr photo by (nz) dave: hitp://Amww. krc /D ~u zo ne.'_ 457282988&size=I



8. Limit Cookies

e Cookies uploaded with every request! Upload
rates are much slower than download speeds.

e Goal: Zero or One Cookie. Diet time!

¢ Make the cookie as small as possible. Track
details on the server side.

e Use www or other sub-domain and restrict
cookies to that domain.

¢ Move images, css, javascript to another domain
where cookies will not be used.

—
Clggd\lzour



Eight Recommendations for Post iPhone Devices

1.0ptimize javascript performance
2.Reduce DOM elements
3.Javascript at bottom of page
4.CSS in the head tag

5.Lazy Load Components

6.Use GET unless you need POST

7.Use JSON instead of XML

8.Use hardware accelerated effects
Cloud Four
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