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The Importance of Frontend
Performance

Even primed cache, frontend = 88%



Time Spent on the Frontend

Empty Cache Primed Cache

amazon.com 82% 86%
aol.com 94% 86%
cnn.com 81% 92%
ebay.com 98% 92%
google.com 86% 64%
msn.com 97% 95%
myspace.com 967% 86%
wikipedia.org 80% 88%
yahoo.com 95% 88%
youtube.com 97% 95%
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The Performance Golden Rule

80-90% of the end-user response time is
spent on the frontend. Start there.

o Greater potential for improvement
e Simpler
e Proven to work
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Browser Cache Experiment

Add an image to the page:
Expires: Thu, 15 Apr 2004 20:00:00 GMT
Last-Modified: Wed, 28 Sep 2006 23:49:57 GMT

# users with at least one
200 response

Percentage of users with
an empty cache? :
total # unique users

Percentage of page # of 200 responses
views with an empty »
cache? total # responses
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Browser Cache Expt Results

40-607%

percentage

0.75 1

0.50 1

0.25 1

0

page views with

— unique users with empty cache
page views with empty cache

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 156 16 17 18 19 20

day of experiment

empty cache

~20%
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Case Study:

40-50%

YAaHOO! seARCH
_«0-50% 8
=4

move JS to onload
remove bottom tabs
avoid redirects VA DA A oD 10 o* D >
. ) APV A DS SR AN 0O A No
image sprites AP AP AP APADADADAD AP AV ANANANAA 2D 5D
host JS on CDN

combine JS files



http://us.ard.yahoo.com/SIG=12lp87b7v/M=289534.6738158.7684834.6549696/D=yahoosrch/S=95810469:HDSCH/_ylt=A0geu8oDQx1GE0UBcjel87UF/Y=YAHOO/EXP=1176330019/A=2826935/R=0/SIG=10pbnnlc1/*http://search.yahoo.com?fr=sfp
http://us.ard.yahoo.com/SIG=12lp87b7v/M=289534.6738158.7684834.6549696/D=yahoosrch/S=95810469:HDSCH/_ylt=A0geu8oDQx1GE0UBcjel87UF/Y=YAHOO/EXP=1176330019/A=2826935/R=0/SIG=10pbnnlc1/*http://search.yahoo.com?fr=sfp
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14 Rules

Make fewer HTTP requests
Use a CDN

Add an Expires header
Gzip components

Put stylesheets at the top
Move scripts to the bottom
Avoid CSS expressions
Make JS and CSS external
Reduce DNS lookups

. Minify JS

. Avoid redirects

. Remove duplicate scripts
. Configure ETags

. Make AJAX cacheable
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Flash-based

8 HTTP requests
nothing is cachec
2"d page view: 8

My iTunes

ATTP requests (seven 304s)

XML not cacheab

e, but images & CSS are
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Flickr

JS-based

4 HTTP requests

images are cached

2"d page view: 1 HTTP request (badge JS)
JS gzipped, not minified (only 1.3K)
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Meebo
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nothing is cached



Meebo

Flash-based

8 HTTP requests

nothing is cached

2" page view: 8 HTTP request (four 304s)
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Inspect Clear || A
Console HTML
weather.html
ifr
93yMfLUYD4A.js (
93yMfLuYD4A.js
liburchin.js
libanalytics.js
proxy

proxy
labpixies_logo_m
send.gif
cancel.gif
proxy

proxy

proxy
flower.gif
jsonp
__utm.gif
proxy
cond068.gif
cond026.gif
cond024.gif
cond108.gif
cond110.gif
jsonp
ifpc_relay#9%022r¢
ifpc_relay#9%022r¢
ifpc.js

27 requests

Weather

? Firebug - Weather

HTML €SS JS XHR

(5SS Script DOM

nmiallkennedy com
alikennedy.co

amodules com
Qinouuics,. Lo

amodules com
Qinouuics,. Lo

~om
e

amodules com
Qinouuics,. Lo

amodules com
Qinouuics,. Lo

ISR

amod
gmodu

amod
AR

amod
gmouu

amod
gmouu

Options ~




Console HTML SS i v \ Options ~
weather.html

ifr module

93yMfLUYD4A.js (

93yMfLuYD4A.js

liburchin.js

libanalytics.js

proxy

proxy

labpixies_logo_m dn, ‘ ‘_'_ h com
send.gif cdn.labpixies.com MOd u le

cancel.gif cdn.labpixies.com

o === 27 requests (15 gmodules.com

UUIeS

proxy modules.com

flower.gif cdn.labpixies.com
jsonp

__utm.gif

proxy
cond068.gif
cond026.gif
cond024.gif
cond108.gif
cond110.gif

jsonp
ifpc_relay#%22r¢
ifpc_relay#%22r¢
ifpc.js

27 requests




WeatherBu

Console HTML I DOM Net A Options ~
weather.html

ifr
93yMfLuYD4Ajs ( ¢
93yMfLuYD4A.js
liburchin.js
libanalytics.js
proxy

proxy

pue

labpixies_logo_ ~_u_:fc r
gy e (Google Module

cancel.gif ~dn.|abpixies.com

o e requests (15 gmodules.com)

proxy

et = Ind page view: 7 HTTP requests

__utm.gif

proxy
cond068.gif
cond026.gif
cond024.gif
cond108.gif
cond110.gif

jsonp
ifpc_relay#%22r¢
ifpc_relay#%22r¢ ¢
ifpc.js

27 requests




WeatherBu

Console HTML I DOM Net A Options ~
weather.html

ifr
93yMfLuYD4Ajs ( ¢
93yMfLuYD4A.js
liburchin.js
libanalytics.js
proxy

proxy

>, L0

labpixies_logo_ ~_u_:fc r
gy e (Google Module

cancel.gif ~dn.|abpixies.com

o e requests (15 gmodules.com)

proxy

T 13 Te page view: 7/ HTTP requests

__utm.gif

my = JS minified (except one) & gzipped

cond026.gif
cond024.gif
cond108.gif
cond110.gif

jsonp
ifpc_relay#%22r¢
ifpc_relay#%22r¢ ¢
ifpc.js

27 requests




WeatherBug |

? Firebug - Weather

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Console HTML
weather.html
ifr
93yMfLUYD4A.js (
93yMfLuYD4A.js
liburchin.js
libanalytics.js
proxy
proxy
labpixies_logo_m
send.gif
cancel.gif
proxy
proxy
proxy
flower.gif
jsonp
__utm.gif
proxy
cond068.gif
cond026.gif
cond024.gif
cond108.gif
cond110.gif
jsonp
ifpc_relay#%22r¢
ifpc_relay#%22r¢
ifpc.js

27 requests

[T I T T T T B B |
3 3 3 C C C
4 4 3 3 3

(7 T T |
3 O 3 0

a a a Qo

[w]

Ir? lf:] ll’:; If?
3 3 3 3
3 3

[T T B T T T BT TV T | 3
3 3 3 3 Q 3 3 )

M M M M ~
W w

M M M M D
wm [} 1 w w

BER

CSS IS XHR Images Flash

Script DOM | Net | YSlow Options ~

m
[

17me

~Google Module
27 requests (15 gmodules.com)
2nd page view: 7 HTTP requests

JS minified (except one) & gzipped
most images not cached



WeatherBug |

? Firebug - Weather E]

CSS IS XHR Images

Console HTML SS Script DOM Net Options ~
+ weather.html

ifr
93yMfLUYD4A.js (
93yMfLuYD4A.js
liburchin.js

28 b

<S&o U

i

9 KB

m
[

libanalytics.js

2 KB 7ms

proxy

I0 0 N o0 0 0N o3
3 .‘: 3 3 [w] .‘: 3 )
O O O 0 92 © O

a o o a9 a a

C € € € m € ¢

M M M M ~
W w

e x> Google Modul
o =X 27 requests (15 gmodules.com)

mew /oo 2nd page view: 7 HTTP requests
. N\ JS minified (except one) & gzipped
~most images not cached

- JS could be combined

O

proxy
cond068.gif
cond026.gif
cond024.gif
cond108.gif
cond110.gif
jsonp

. Q = [
oA 0 5

= =W = = & - | &
® X X X X G PF
sl B E BE K o
= = A

v o om oM om o o
I TR T (R TR TR =
P

m m\\p//m
w [} w w
c C 4 C ¢
ra =T =

ifpc_relay#%22r¢
ifpc_relay#%22r¢

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

LU TV T T I Y
13 |13 (3
3 (3 |
il il il 1

Mm M M D
wowmownn

ifpc.js

27 requests




Yahoo! Finance



? Firebug - Yahoo! Finance

le
Inspect Clear || Al

Console HTML

finance.html

HTML
grey_200608091%c i1
syndication_2006
syndication_2006s js

il
Us.Jl

bg_v.gif
header_center.gif s,i1
header_left.qif
header_right.gif
hr.whitegif.gif
name.black.gif
trade.black.gif

change.black.gif

<
us.

<
us.

cell_bg_header_l¢ <. i1
cell_bg_header_cs.i1
cell_bg_header_nys.i1
cell_bg_header_nys.i1
cell_bg_footer_les.i1
cell_bg_footer_ri¢s,i1
bul_sq_gry.gif s.it
icon_chart.gif us.il
footer_center.gif s.i1
footer_left.qif us.il
footer_right_200¢
image;size=160x!zhet,
yf_155grey.png
btn_search_grey. s.i1
btn_add_this_to_ s

R

il
Sl

arrow_down_red. s.i1
quotes.black.dela s,
copyright.png
privacy.png

33 requests

| Né jes

DOM | Net | YSlow

yahoo.com 1KB 109ms
.com } 16ms

.com 1 KB 15ms

vima. com
.¥img.Co

com
L0Mm
com
LD
com
L0
com
L0
com
L0Mm
com
LD
com
L0
com
L0
com
L0Mm
com
LD
com
L0
com
L0
com
L0Mm
com
LD
com
L0
com
L0
com
L0Mm

com
LD

com
L0

chart finance. vahoo. com
nlihial L. alICe., Yall0o, L0

=
com
L0Mm
com
LD
com
L0
com
L0
com
L0Mm

com
LD

com
L0

Options v

203ms
171ms
171ms
171ms
171ms
171ms
156ms
156ms
156ms
156ms
156ms
156ms
156ms
156ms
72ms
188ms
172ms
72ms
156ms

156ms

Q4ms

453ms




? Firebug - Yahoo! Finance

Console HTML SS i DOM | Net | YSlow Options ~
finance.html

HTML api.finance.yahoo.com

grey_200608091% s.i1.vim

syndication_2006s,i1,y

syndication_2006s,js2, yir

bg_v.gif Us.i

header_center.gifs,i1,vim

header_left.gif s.i1.y

U

header_right.gif ys.i1,vimg.com

iEthasad

trz
chi

33 HTTP requests
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? Firebug - Yahoo! Finance

Console HTML SS i DOM | Net | YSlow Options ~
finance.html

HTML api.finance.yahoo.com
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? Firebug - Yahoo! Finance

Console HTML i DOM | Net | YSlow Options ~
finance.html

HTML 20i. financ
grey_200608091%,< 1.y
syndication_2006s,i1,y
syndication_2006s,is2,vim
bg_v.gif
header_center.gifs,i1,vim
header_left.gif s.i1.y

U

[ SR S R OS] o

header_right.gif s.i1.v m

iEthasad

trz
chi

« 33 HTTP requests

h
n

cel

« lotsa caching
2nd page view: 1 HTTP request (badge JS)

bu

ari
qu

copyright.png

privacy.png

33 requests 453ms




? Firebug - Yahoo! Finance

Console HTML (SS Scri DOM | Net | YSlow Options ~
+ finance.html niallkennedy.com 463 b 3
HTML ap a3 yahoo
grey_200608091% s.i1. vima.com
syndication_2006<.i1,vima.com
syndication_2006s,js2,yimg.com
bg_v.gif

3
ST R o)

header_center.gifs,i1,vima.com
header_left.gif
header _right.gif ys.i1.vim

n JS- based
z:: 33 HTTP requests

cel

« lotsa caching
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~2nd page view: 1 HTTP request (badge JS)
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xRN Falla
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,
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foc

«JS gzipped & minified

im
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? Firebug - Yahoo! Finance

Console HTML (SS Script DOM | Net | YSlow Options ~
+ finance.html allkennedy.com 463b 3

HTML api. finance. yahoo.co
grey_200608091% s.i1. vima.com
syndication_2006<.i1,vima.com
syndication_2006s,js2,yimg.com
bg_v.gif

'
(4]

w0

s ]

header_center.gifs,i1,vima.com
header_left.gif
header _right.gif ys.i1.vim

n JS- based
z:: 33 HTTP requests
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« lotsa caching
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~2nd page view: 1 HTTP request (badge JS)

foc
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,
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o
Q

JS gzipped & minified

im

=20 CSS background images - use sprites
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HTTP
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Flickr 4 16K 766 726
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Widget Performance

# HTTP

page

onload

HTTP

requests weight time time
My iTunes 8 235K 657 1487
Flickr 4 16K 766 726
Meebo 8 25K 376 - 2@
Weatherbug 27 68K 1954 2552
Y! Finance 33 84K 1016 2254
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Widgets are Hard

caching & preloading aren’t always viable
cache what you can
reduce size of data (gzip, minify)

reduce # of HTTP requests (sprites,
combined JS)

promote progressive rendering
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Takeaways

focus on the frontend

harvest the low-hanging fruit

you do control user response times

small investment up front keeps on giving
LOFNO - be an advocate for your users



Steve Souders
souders@yahoo-inc.com



CC Images Used

"Need for Speed” by Amnemon: http://www.flickr.com/photos/marinacvinhal/
379111290/

"Max speed 15kmh" by xxxtoff: http://www.flickr.com/photos/xxxtoff/
219781763/

"maybe” by Tal Bright: http://www.flickr.com/photos/bright/ 118197469/
“takeout” by dotpolka: http://www.flickr.com/photos/dotpolka/249129144/

"how do they do that"” by Fort Photo: http://www.flickr.com/photos/fortphoto/
388825145/

"Absolutely Nothing is Allowed Here" by Vicki & Chuck Rogers: http://
www.flickr.com/photos/two-wrongs/ 205467442/

"Zipper Pocket” by jogales: http://www.flickr.com/photos/jogales/ 11519576/
"new briefcase” by dcJohn: http://www.flickr.com/photos/dcjohn/85504455/

“Told you it was me!” by Pug!: http://flickr.com/photos/pugspace/
1277023154/ P P PHsSP

"Robert’s Legion” by dancharvey: http://www.flickr.com/photos/dancharvey/
2647529/

“thank you" by nj dodge: http://flickr.com/photos/nj_dodge/ 187190601/



