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The Plan

Accurately measure the full user experience performance

-
—
L
oc
O

Prior
Page Request Response Page
\ 7
Web App

Incrementally improve site performance

Exceptional Performance : Best Practices for Speeding Up Your Web Site

The Exceptional Performance team has identified a number of best practices for making web pages fast. The list includes
34 best practices divided into 7 categories.

Filter rules by category: m

Make Fewer HTTP Requests

Reduce DNS Lookups

Avoid Redirects k
Make Ajax Cacheable

Post-load Components

Preload Components

Reduce the Number of DOM Elements

Split Components Across Domains

Minimize the Number of iframes

No 404s
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Measuring: User Experience Performance Tracing
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Measuring: User Experience Performance Tracing

B emits C emits
<HEAD> </BODY>
> D F G
js:unload() :ft::’riceo <HEAD> getTime() js:onload()
customer getTime() </BODY>
quired
Prior E
Page Request Response s
Web App
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Measuring: User Experience Performance Tracing

Prior Page till Client Rendered

Server to Client Render (G-D) + (C-B)

Server Response

Client Render

B emits C emits
<HEAD> ™. </BODY>| . After HTML body
A D F G
js:unload() :(fa:;ice() <HEAD> getTime() js:onload()
customer getTime() </BODY>
quired
browser render time
css loading, asset loading, javascript loading
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Measuring: User Experience Performance Tracing

Prior Page till Client Rendered

Server to Client Render (G-D) + (C-B)

Server Response

Client Render

B emits C emits
<HEAD> ™. </BODY>| . After HTML body
A D F G
js:unload() :ft::’riceo <HEAD> getTime() js:onload()
customer getTime() </BODY>
acquired
browser render time
css loading, asset loading, javascript loading
Prior P
Page Request Response age
&) Queue?inkc... I—

HTTP
request/

response for Web App

HTML page
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Measuring: User Experience Performance Tracing

Prior Page till Client Rendered

Server to Client Render (G-D) + (C-B)

Server Response

Client Render

B emits C emits I:
<HEAD> </BODY> After HTML body
A D F G
js:unload() :ft::’r'ceo <HEAD> getTime() js:onload()
customer getTime() </BODY>
acquired
browser render time
css loading, asset loading, javascript loading
Prior

Page Request Response Page

&) Queue?inkc... I—

HTTP
request/

response for
HTML page

Web App

IIBIIL_GL\IVC.-- |
IQ left_active_t... |

“ right_inacti... I
} inq_right_h... I
| left_inactive... I
| ing_left_he... I
= gray_dash.gif I
4 Subheader.... I
= red_dash.gif I
= stars_1_24... I
= stars_1_26... I
= dvd_saved... I
=4 queue_bott... I
=y drag_indica... I
= 56269536...
= |_sec4.gif

= m_sec4.gif
] r_sec4.gif

HTTP request/
responses for CSS, JS,
images, etc.
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Measuring: User Experience Performance Tracing

Prior Page till Client Rendered
Server to Client Render (G-D) + (C-B)

Server Response

Client Render

: Logging
|
|

B emis C emits v Database
<HEAD> ™. </BODY>| ™. After HTML body
A D F G
js:unload() :(fa:;ice() <HEAD> getTime() js:onload()
customer getTime() </BODY>
acquired
browser render time
css loading, asset loading, javascript loading
Prior p
Page Request Response age
&) Queue?inkc... I— _
| HTTP request/

e ' responses for CSS, JS,
HTTP =y left_active_t... | imases. etc
request/ ~ ‘right_linacti... [ &es, :
} inq_right_h... I
response for Web APP | left_inactive... !
HTML page | ing_left_he... |

= gray_dash.gif I

=4 subheader.... I

= red_dash.gif I

= stars_1_24... I

= stars_1_26... I

= dvd_saved... I
=4 queue_bott... I
=y drag_indica... I
= 56269536...

= |_sec4.gif

= m_sec4.gif

] r_sec4.gif
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Measuring: Firebug Panel

Created a firebug extension that shows real time values
for a given page being measured

*
& Inspect

Console HTML CSS Script DOM Net Round Trip YSlow Coder Cookies

..........................................................................

client request (G-A) = 4310

"""""""" server_plus_client(GB)=3491

' server_responsp :

(E8)=684 ! N

' der (G-D) = 3091 K

B8 C E E.c;(;'::_:(:';d‘ : _after_gen

: - - . ' (G-F)= 533"

A ' D ‘ E G
PriorPage | Request Response Page
Z 819 684 3091

E Done
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Improve Performance

Apache configuration

gzip, far future expires, etag configuration

Images
far future expires, sprites

move to CSS based buttons, navigation, vignettes, star bars

Javascript/CSS
Switch to YUI minifier
Refactor, migrate to jQuery

Correctly position CSS & Javascript
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Improve Performance: Analysis of Queue
Where did the time go (180 item Q) Where did the time go (180 item Q)
Images 57.1% Images 31.7%
Javascript 7.3% Star bars 25.4%
CSS 1.3% Javascript 7.3%
HTML 23.9% CSSs 1.3%
Redirect 5.2% HTML 23.9%
Other 5.1% Redirect 5.2%

Other 5.1%
Everthing Else 74.6%
Star bars 25.4% Everthing Else 74.6%

5%
5%

Images

M Javascript

24%
CSS
HTML

M Redirect

58%
Other
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NETFLIX

°
Mprove rerformance. Analysis o ueue .-
P [ ] y Your Queue
DVD (184) Instant (230)
Lots of Time for Star Bars IO e
25% et
R o T
Everthing Else Fkdd - r
E 2 33 [N o r
Star bars e - r
75%
5%
24% Images
° M Star bars
Javascript
CSSs
B HTML
Redirect
M Other
25%
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Improve Performance: Incrementally
Get tracing fully in place

Push performance improvements opportunistically
This allows us to measure and verify
Star bar example
50+ images originally
Changed to 2 images (sliding sprite)
Performance actually degraded
Request cut in half - GOOD
Extra HTML payload

Event Handlers on each star - BAD
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Improve Performance: Incrementally
Get tracing fully in place

Push performance improvements opportunistically

This allows us to measure and verify

Star bar example * * % * y '

NETELIK

Browse Watch Maviot

50+ ima—ges Ol‘igina”y Your Queue
Changed to 2 images (sliding sprite) T

Movia Ttk Instars 2ar Ratrg Zhigped Cst Arrval

Performance actually degraded

. 2 D L 2 % & £20
Request cut in half - GOOD ; e Sk
Extra HTML payload = t odead
6 Tre Kte Burer W W Braos Sive
Event Handlers on each star - BAD : — by e
DVD Queue (175) St Qutun tips
L [ - K
2 u e e g d o o r
f 'Y meeecguy wRRR Crema e I
"I KRARY e o r
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Improving Performance: Gzip

Payload reduced in some cases |5x (typically in half)

User experience performance improvement |3% - 25%

Network outbound traffic cut in half
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Improving Performance: Gzip

Payload reduced in some cases |5x (typically in half)

Empty Cache Primed Cache

804 8K 1HTML/Text 804 8K 1HTML/Text
284 5K 3JavaScript Files 284 5K 3JavaScript Files
734K 2Stylesheet Files 734K 2Stylesheet Files

8.0K20CSS Images 0.0K20CSS Images
55 0K 60Images 0.0K60Images
1225 8K Total size 1162 8K Total size
S6HTTP requests S86HT TP requests

User experience performance improvement |3% - 25%

Network outbound traffic cut in half
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Improving Performance: Gzip

Payload reduced in some cases |5x (typically in half)

Empty Cache Primed Cache Empty Cache Primed Cache
804 8K 1HTML/Text 804 8K 1HTML/Text 51.6K 1HTML/Text
284 5K 3JavaScript Files 284 5K 3JavaScript Files 00K 1XMLHtupRequest
734K 2Stylesheet Files 734K 2Stylesheet Files 63.9K 3JavaScript Files 51.6K 1HTML/Text
8.0K20CSS Images 0.0K20CSS Images 154K 2Stylesheet Files 00K 1XMLHupRequest
55 0K60Images 0.0K60Images 21 .9K23CSS Images 0.0K23CSS Images
1225 8K Total size 1162 8K Total size 56.3K61Images 0.0K61Images
S86HTTP requests S86HT TP requests 209 3K Total size 51.6KTotal size
91HTTP requests S6HTTP requests

User experience performance improvement |3% - 25%

Network outbound traffic cut in half
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Improving Performance: Gzip

Payload reduced in some cases |5x (typically in half)

Empty Cache Primed Cache Empty Cache Primed Cache
804 8K 1HTML/Text 804 8K 1HTML/Text 51.6K 1HTML/Text
284 5K 3JavaScript Files 284 5K 3JavaScript Files 00K 1XMLHtupRequest
734K 2Stylesheet Files 734K 2Stylesheet Files 63.9K 3JavaScript Files 51.6K 1HTML/Text
8.0K20CSS Images 0.0K20CSS Images 154K 2Stylesheet Files 00K 1XMLHupRequest
55 0K60Images 0.0K60Images 21 .9K23CSS Images 0.0K23CSS Images
1225 8K Total size 1162 8K Total size 56.3K61Images 0.0K61Images
S86HTTP requests S86HT TP requests 209 3K Total size 51.6KTotal size
91HTTP requests S6HTTP requests

User experience performance improvement |3% - 25%

Network outbound traffic cut in half
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Queue Refactor

Queue was completely re-written from scratch
Changed from Java generated HTML to |SP generated HTML
Moved to jQuery

Performance slightly degraded for page load
But interactivity ready time improved dramatically (5-10x)

Gzip bought back any loss in larger payload (white space) and then some
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Interesting Browser Stats (from the Queue)

Safari 3.1.1 is 3x faster than IE6

Client Render Time

FF3

FF2

[E7

[E6

0 500 1000 1500 2000 2500 3000
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Lessons

Most of the Yahoo! recommendations are a sure bet (far futures, gzip, etag, etc.)
Not all pages are created equal

A lot of time is spent fetching images

Nothing beats simple design, separation of concerns, clean architecture

The surest way to improve performance is to measure, measure, measure
Use some way to capture the full user experience time
Be able to log & graph trends
Median works best

Make sure your numbers are statistically signficant
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Announcement: Jiffy Firebug Extension

Firebug extension available that works with Jiffy-Web to give you a graphical
view of your measurement data

http:/billwscott.com/jiffyext

a‘ Inspect Clear Refresh Print
Console HTML CSS Script DOM Net Jiffy | YSlow Round Trip Coder Cookies
PageStart 587 ms/587 ms
load S87 ms
Fetch 1330 ms/3658 ms
AjaxRequestMade 4ms
ResponseReceived 548 ms
ResponseHandled 14 ms
AjaxRequestMade 6 ms
ResponseReceived 745 ms
ResponseHandled 13 ms
Load Initial Sms/5ms
EndLoad Sms
onLoad 11ms/11l ms
carousel created 11 ms
ScrolINext 24 ms/734 ms
afterCalculate 0 ms

afterScrollTo 0 ms
e M S O B Ysow
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