


Moblile —
Everybody Is
It

Using

“At the beginning of 2013 mobile (excluding tablet)

accounted for 26% o

- our traffic, and we ended the

vear with I

- contributing 33%.”

Stuart McMillan, Schuh



And
Spending
More

“Historically, mobile baskets have always been

Ch

ower va

ue than desktop but just before

riIstmas

he difference was only about 6%

Stuart McMillan, Schuh



User

EXxpectations are
High

“85% of mobile users expect sites to load at least
as fast or faster than sites on their desktop”

Strangeloop Networks



Mobile Pages
are Growing ol e
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e’re relying on ever faster
phones and networks

o




4G isn’t going to
bail us out

77.3M  2-3M 4G

mobile connections
connections

Estimated 20% ot connections will be LTE by end of
2017

GSMA Intelligence + operators



http://www.flickr.com/photos/endlisnis/ 17451 1509



SO0 many devices...
lots of variatio

http://www.flickr.com/photos/adactio/ 12674230513






GPRS EDGE 3G 4G WiFi

Faster, Lower Latency???

Special networks...

Conference, Hotel, Coffee shop WiFi



Latency Is a
huge Issue

“In 2012, the average worldwide RTT to
Google is still ~100ms, and ~50-60ms within

the US.”
“we are looking at 100-1000ms RTT range

on mobile”
llya Grigorik

http://www.igvita.com/2012/07/19/latency-the-new-web-performance-bottleneck/



t's not just
about speed

http://www.flickr.com/photos/fastjack/29437938 18
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Resource
Control Idle for 12s
» = T Wy .
|s delay
/ )
|-2s delay! //
* |dle for 5s

Exact timings vary and depend on carrier NOT device

http://web.eecs.umich.edu/~fengqgian/paper/3g_imc|0.pdf



Vieasuring mobile wel

QELLOLELA N CE

http://www.flickr.com/photos/14516334@N00/286709039/



Navigation
Timing AP|

redirectStart

redirectEnd

fetchStart \ .,
domainLookupStart

domainLookupEnd

connectStart

(secureConnectionStart) loadEventEnd

connectEnd
requestStart

loadEventStart

responseStart

/ responseEnd

Request Response Processing load

unload DOMContentLoaded L
domComplete
domContentLoadedEventEnd
domContentLoadedEventStart
domlinteractive

domLoading

window.performance.timing;

unloadEventEnd




Resource
Timing API

redirectStart

. iPad—
redirectEnd not on iPad

fetchStart

domainLookupStart

domainLookupEnd DNS and
Connect

connectStart

times are

(secureConnectionStart)  broken
connectkEnd
requestStart
responseStart
responsekEnd
l

window.performance.getEntries();




First Paint
time

&
window.chrome.loadTimes().firstPaintTime;

9
g window.performance.msFirstPaint;

firstPaintTime = first time MozAfterPaint event fires’ -
window.performance.timing.navigationStart
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WebPag e AT
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(
| am awesome.

etest

e Best tool to analyze web perfermance

e Real browser, many locations around the globe

e |E6-11, Firefox, Chrome, Android, iPhone, iPad...

e Specity connection speeds, packet loss

» Extensive API (eg. multi-page testing)

e Run your own private instance!



Appurify’'s
WebPagete

iPABhe 45 i0S 6.1.3 - Safari UK - Vodafone-4GC

Many devices

Many carrier
profiles

All located in San
—rancisco

iPhone 45 i0S 6.1.3 - Chrome
iPhone 5 i0S 6.1.3 - Safari
iPhone 5 i0S 6.1.3 - Chrome
iPad Air iOS 7.0.3 - Safari
iPad Air iOS 7.0.3 - Chrome
iPhone 5 i0S 7.1 - Safari
iPhone 5i0S 7.1 - Chrome
Amazon Fire_8.5_HDX Kindle 3.0 - Silk
iPhone 5 i0S 6.1.4 - Safari
iPhone 5i0S 6.1.4 - Chrome
iPhone 5 i0S 7.0 - Safari
iPhone 5 i0S 7.0 - Chrome
iPhone 5s i0S 7.1 - Safari
iPhone 55 i0S 7.1 - Chrome
Amazon Fire_7.0_HDX Kindle 3.0 - Silk
iPad Air iOS 7.1 - Safari

iPad AiriOS 7.1 - Chrome
iPhone 5s i0S 7.0 - Safari
iPhone 55 i0S 7.0 - Chrome
iPhone 5¢ iOS 7.0 - Safari
iPhone 5¢ iOS 7.0 - Chrome
iPhone 5c iOS 7.1 - Safari
iPhone 5¢iOS 7.1 - Chrome
iPhone 5s iOS 7.0.2 - Safari
iPhone 55 i0S 7.0.2 - Chrome
iPad HD iOS 6.1.3 - Safari
iPad HD i0S 6.1.3 - Chrome
iPad Mini iOS 7.1 - Safari

iPad Mini iOS 7.1 - Chrome

UK - Virgin-3G
UK - Virgin-4G
UK - Vodafone-3G
UK - Vodafone-2G
UK - Orange-4GC
UK - Orange-3GC
UK - Orange-2G
UK - 02-4C

UK - 02-3C

UK - 02-2GC

UK - T-Mobile-2G
UK - T-Mobile-3C
UK - T-Mobile-4G

Verizon (VZ) - 3G 1 Bar

Verizon (VZ) - 3G 5 Bars

Verizon (VZ) - 3C 4 Bars

Verizon (VZ) - 3G 3 Bars

Verizon (VZ) - 3C 2 Bars

Verizon (VZ) - 4C LTE

Verizon (VZ) - Very Poor Connection

WiFi - Starbucks Average
WiFi - Target Good

WiFi - Target Average

WiFi - Target Bad

WiFi - Starbucks High Traffic
WiFi - Starbucks Good

WiFi - WiFi
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Paul Irish

Chrome Dev Summit

http://goo.gl/iffKyAN http://goo.gl/WS5NS8E
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http://www.flickr.com/photos/chasblackman/6795013658/



nbchews.
com

e W ¢ ¥ AHM 807 RN ¢ T AQB06

datatext/html.charset=utf-8,
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Parched: How Bad Will California's
Extreme Drought Get?

0.0

Dulles, VA, Motorola G — Chrome, Shaped 3G (1.6 Mbps/768 Kbps, 300ms RTT)




http:/ www.nbcne ;
l l ‘ I l e WS 1. www.nhchews|:
2. www.nbchews .
- -

3
4. s3.amazonaw
5

. mediaz.s-nb
6. platform.tw

7. www.nhcudig
8. www.nbcudig
9. mediaz.s-nb

10. www.google-
11. www.nbcudig
12. async-1lb-21}:

13. www.nbcudig
14. cdn.krxd.ne )
15. www.nbcudig —— o :
u 16. c.msn.com - 1720 ms (302)

17. s3.amazonaw
158. platform.tw

Start Render Time DT

Requests

B ih.adscale.de
B cotads.adsc...

W A , match.adsrvr...
1/ B ads.mocean....
= \ B skau.li

B m.xpi.rud.com

Req ueStS =7 E] r.casalemedi...

rubicon-rtb.p...
B bh.contextw...

1523 KB

Total Transfer Size
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www.htc.com/us/

NTC

Introducing

HTC ADVANTAGE™

mimite

NG much mors

"terms and conditions apply

- = = S .




http://www . htc.com 2 4
. www.htc.com - / [ 1083 ms (301)
] 2. www.htc.com - us/ _1364 ms

. ajax.googleapis.com - webfont.js B ) 1361 ms
. www.htc.com - main.css j 783 ms
. www.htc.com - jguery.bxslider.css _J 467 ms
www.htc.com - us-custom.css L 639 ms

www.htc.com - modernizr-2.6.3.min.Js

. www.htc.com - jguery-1.10.2.min.Jjs

. www.htc.com - watch-2.0.min.js

. www. htc.com - hoverIntent-r7.min.js _i503 ns

. www. htc.com - jguery.bxslider.min.js _;1084 ns
. www.htc.com - all.min.js —

W W~ s WM

e el el =
WN RO

. www.htc.com - us-custom.js

=
'

. www.htc.com - mbhox.js

9.4 sec

41. www.htc.com - htc-logo.svg
42. www.htc.com . . .omer-advantage .png B 13774 ms
43. www.htc.com « « .W-shadow-small .png _i 937 ms

. 44. www.htc.com - h...uee-htc-one-v2.jpg L 5193 ms

Sta rt R e n d e r Tl m e 45. www.htc.com « « .Us-htc-one-max.phg 18124 ms
46. www.htc.com ...tc-one-mini-v2.jpg L 5974 m
47. www.htc.com . ..Cracked-screen. jpg L 3983 ns
43. www.htc.com - h...oftware-update. jpg __; 1237 ms
49, www.htc.com - blk-trans-hg.png - 685& > 1 M B fi Ies !
50. www.htc.com - sub-promo-ca-2.png L 2311 ms
51. www.htc.com - htc-live-chat-hg.jpg _i652 ms
52. www.htc.com - white-arrow-shadow.png j 849 ms
53. www.htc.com - search-placeholder.png ; 2196 ms
54. www.htc.com - map.png L 2771 ms
55. www.youtube.com - iframe_api . 1981 ms
. www.htc.com - loader.gif L 4269 ms

. www.htc.com - icon-cart-sm.png L 5305 ms

. ib.adnhxs.com - seg 374

Requests AP

3,256 KB

Total Transfer Size
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Send less bytes... A LOT LESS



Send text based files
compressed
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Minimize image
dimensions




Crunch
Images

Optimized with ImageOptim

179 KB



Don't send what is
not needed

apple.com on Nexus 7

http://www.apple .com 9

il ijww.apple.com =/ | | ) _ 370 KB

2. images.apple.com - navigation.css

3. images.apple.com - hase.css | abOve fOld
39. images.apple.com - globalnav.png _‘_4_10 ms / hero image
36. images.apple.com...lobalnav_text.png L 668 ms
37. images.apple.com...obalsearch_bg.png L4155 ms

38. images.apple.com...lsearch_field.png - 253 ms

39. images.apple.com...lobalnav_text.svg L 2422 s

40. metrics.apple.com - £72430007274746 B 2295 ms (302)

4l. images.apple.com...ur_verse_hero.jpg L 3924 s
4z2. metrics.apple.com - s72450007274746 917 ms

43. www.apple.com -..._verse_hero_2x.jpg [ 334 ms
44. www.apple.com -...title_large_2x.png | 338 ms
43. www.apple.com -...itle_medium_2Zx.pnhg 242 ms

] ]
46. www.apple.com -...title_small_2x.png Same Image In — 1856 ms

47 . www.apple.com -...bhead_large_2x.png hlgher res, 1033 ms

43. www.apple.com -...head_medium_2x.phg now 442 KB \ 1812 ms
49. www.apple.com -...bhead_small_2x.png " '| 733 ms

20. www.apple.com -..._verse_27pt_2Zx.png So why Send \52% | 1035 ms
6

91. images.apple.com...verse_hero_2x.jpg that filrSt One??
92. images.apple.com...itle_large_2Zx.png




Use vector
graphics instead?

\

SVG: |2 KB vs PNG: 86KB
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“Bog Standard Font”

Heydings by Heydon Works



Use
CSS

border-radius: 20px;

background: linear-gradient(left, #£f06, #££0);

Some combinations produce poor paint performance



Webfonts”? Maybe
better not

4.5 seconds ... blocking!

http:/ www . htc.com

. ajax.googleapis.com - webfont.js . . 1361 ms
. fonts.googleapis.com - css — 1214 ms
. themes.googleus...UstqEmSAMLJod .woff B L 1374 s

. themes.googleus. . .—xsNg047mS50A .wof f L 1160 ms
. themes.googleus...UstgEmSAM1Jod .woff L 1260 ms
. themes.googleus. . .UstgEmSAM1Jod .woff L 1356 ms




> Minimize number
of requests

http:/Awww . bmw .com

. W bmw .com -/ 785 ms (302)
. Wyw . bmw.com - en/ 363 ms (302)
. m.bmw.com - redirect.jsp — 1392 ms (302)

. m.bmw.com - index.cml .| 509 ms (302)
. m.bmw.com - index.cml 493 ms (302)

. m.bmw.com - index.cml L S92 ms




> |ncrease
Initcwnd

initial congestion window Is a server parameter

initcwnd = 10 means server sends initially 10
packets (~14KB) over a TCP connection

Default value i1s 10 in Linux 2.6.39+

Most CDNs use 10, but some as high as 26



> |ncrease
Initcwnd

A higher initcwnd really helps, especially with small
object delivery

Downloading 13,516 bytes




> Cache
aggressivel
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http://www.flickr.com/photos/timo/3995227



? £ ©"dm13:27 o ? £ ©"dm13:27

nbcnews.com

= &NBCNEWS Q

BREAKING: Pentagon to Recommend x
Shrinking U.S. Military to Pre-World War Il
Levels

nbcnews.com

CALIFORNIA DROUGHT

Parched: How Bad Will California's
Extreme Drought Get?

UKRAINE CRISIS '




DRONG

= Requests
— Size (kB)
oé’ N «&

http://mobile.httparchive.org/



Javas

cript

200
175
150
125
100
75
50
25

- Requests
— Size (kB)

http://mobile.httparchive.org/



Etsy

Added 160kB to page
Bounce rate increased
o)Y, on mobile

https://speakerdeck.com/lara/design-for-performance
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Use of Web
Fonts is Growing - Sae 00

30
25
20
15

|10

http://mobile.httparchive.org/
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Provide hints before a
resource IS discovered

<link rel="dns-prefetch” href="other.hostnhame.com™>
<link rel="subresource" href="/some_other_resource.js">
<link rel="prefetch™ href="/some_other_resource.jpeg”>

<link rel="prerender” href="//domain.com/next_page.html">



Guardian divide page into:

- Content
- Enhancements
- Leftovers

404 ll
% © <4 m2319

www.theguardian.com/travel

theguardian

Travel

Thaﬂmd tour in two weeks: holiday
itinerary
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wi  AT&T =

177 likes

bill =
redinc

graceeflood
morenitaenvied
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Feed Popular Share News @moop55

https://speakerdeck.com/mikeyk/secrets-to-lightning-fast-mobile-design




Network request
still In progress

User gets
feedback




http://www.flickr.com/photos/nozzer/3990622685



http://mercury.io/blog/the-psychology-of-waiting-loading-animations-and-facebook
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http://www.flickr.com/photos/communityfriend/2342578485



Embrace
Constraints... Set a
budget

“Usable within 10 seconds on GPRS connection” - BBC News
“SpeedIndexsunder 1000” - Paul Irish, Google

Requests, pagé.size etc. are easier to measure but may not
represent real world experience

http://www.flickr.com/photos/communityfriend/2342578485



« Measure

« Move less bytes
« Prioritise what you move
« Move them while no-one is looking

« Distract the visitor!



L] |
Thank You!

@aaronpeters

aaron@turbobytes.com

w.e*

)&'A

http://www.flickr.com/photos/nzbuu/4093456029



Con

Please evaluate
my talk via the
mobile app!

CONFERENCE



