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Search for:

. Search |

HTML Imports: scope, security, and
suggestions

Performance and Custom Elements
Async Ads with HTML Imports

HTTP Archive 3 Year Anniversary
(Thank You Pat Meenan)

Prebrowsing

View Archive

E) Posts
E) Comments

the Performance Golden Rule

February 10, 2012 5:37 pm | 26 Comments

Yesterday | did a workshop at Google Ventures for some of their portfolio companies. | didn’t know how
much performance background the audience would have, so | did an overview of everything performance-
related starting with my first presentations back in 2007. It was very nostalgic. It has been years since |
talked about the best practices from High Performance Web Sites. | reviewed some of those early tips, like
Make Fewer HTTP Requests, Add an Expires Header, and Gzip Components.

But | needed to go back even further. Thinking back to before Velocity and WPO existed, | thought | might
have to clarify why | focus mostly on frontend performance optimizations. | found my slides that explained
the Performance Golden Rule:

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

There were some associated slides that showed the backend and frontend times for popular websites, but
the data was old and limited, so | decided to update it. Here are the results.

First is an example waterfall showing the backend/frontend split. This waterfall is for LinkedIn. The
"backend” time is the time it takes the server to get the first byte back to the client. This typically includes
the bulk of backend processing: database lookups, remote web service calls, stitching together HTML, etc.
The “frontend” time is everything else. This includes obvious frontend phases like executing JavaScript and
rendering the page. It also includes network time for downloading all the resources referenced in the page. |
include this in the frontend time because there's a great deal web developers can do to reduce this time,
such as async script loading, concatenating scripts and stylesheets, and sharding domains.

backend frontend

A

1.0 1.2 1.4 1.6 1.8 2.0 \



http://www.stevesouders.com/blog/2012/02/10/the-performance-golden-rule/

“80-90% of the end-user response time is
spent on the frontend.”

Steve Souders
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PageSpeed Insights 841 9

Overview PageSpeed Insights Rules
v~ PageSpeed
~ Analysis Spe6d Rules

H \le‘- ‘
» Insights "% * Avoid landing page redirects

» Insights Extensions * Enable compression

* Improve server response time
» Insights API .
g e Leverage browser caching

~ Rules * Minify resources

, , ¢ Optimize images
Avoid landing page

redirects e Optimize CSS Delivery

* Prioritize visible content
Avoid plugins » Remove render-blocking JavaScript

Configure the * Use asynchronous scripts

viewport

Enable Usability Rules

compression

e Avoid plugins
Improve server

. e Configure the viewport
response time

* Size content to viewport
Leverage browser e Size tap targets appropriately
caching e Use legible font sizes

Minify resources

https://developers.google.com/speed/docs/insights/rules
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YAHOO’ Developer Solutions APIs & Tools Community - - Q Sign In

DEVELOPER NETWORK

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 35 best practices divided into 7
categories.

Filter by category: Content Server Cookie CSS JavaScript Images Mobile All

Minimize HTTP Requests

tag: content

80% of the end-user response time is spent on the front-end. Most of this time is tied up in downloading all the components in the page: images, stylesheets,
scripts, Flash, etc. Reducing the number of components in turn reduces the number of HTTP requests required to render the page. This is the key to faster

pages.

One way to reduce the number of components in the page is to simplify the page's design. But is there a way to build pages with richer content while also
achieving fast response times? Here are some techniques for reducing the number of HTTP requests, while still supporting rich page designs.

Combined files are a way to reduce the number of HTTP requests by combining all scripts into a single script, and similarly combining all CSS into a single
stylesheet. Combining files is more challenging when the scripts and stylesheets vary from page to page, but making this part of your release process improves
response times.

CSS Sprites are the preferred method for reducing the number of image requests. Combine your background images into a single image and use the CSS
background-image and background-position properties to display the desired image segment.

Image maps combine multiple images into a single image. The overall size is about the same, but reducing the number of HTTP requests speeds up the page.
Image maps only work if the images are contiguous in the page, such as a navigation bar. Defining the coordinates of image maps can be tedious and error
prone. Using image maps for navigation is not accessible too, so it's not recommended.

Inline images use thedata: URL scheme to embed the image data in the actual page. This can increase the size of your HTML document. Combining inline
images into your (cached) stylesheets is a way to reduce HTTP requests and avoid increasing the size of your pages. Inline images are not yet supported across
all major browsers.

Reducing the number of HTTP requests in your page is the place to start. This is the most important guideline for improving performance for first time visitors.

Ac de hed In lennt lhe slfelzlele Browse ache aoe - Exnasedl 40-60% of da 0 0 VO o come Inwith an emp ache Makin 0 Nage

http://developer.uahoo.com/performance/rules.html|
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Prep ros App Buy Docs FAQ Issues Changelog Contact

Prepros
APP

Preprocessing. Live ser
Refreshing. Multi Device Testing
and Much More.

Prepros 4.0.1 Windows XP+

R o o 5 e GIOJOICIOIC)

[ DSES—— e N

http://alphapixels.com/prepros/
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{2} CodeKit

CodeKit

_files [ENN

PROJECTS m Styles Scripts Pages Images
] Crazy Client Bl /indexphp

. My Website
. Steve This file does not directly compile Check Syntax With:
JSHint -

Javascript

@ Do not compile directly

ool UNC [ ‘
m /scripts/pageController.js When Processing:
ﬁ VDKFramework W

Bl Twitter Bootstrap [scripts/storeController.coffee

cripts/min/storeController.js Imports:

/store/storePage.haml [« Jquery.js

store/storePage.html|

IHE

/styles/about.sass

DOUL.CSS

Sdss

fo— - imported By:
o /-srtylliﬂes/mam.less

a2in.C5s

styl /stylss’/‘s‘_t?re.styl

ree e

B

It’s like steroids for web developers.

http://incident57.com/codekit/
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= Getting Started & Plugins [\ Documentation

GRUNT

The JavaScript Task Runner

Latest Version Why use a task runner? Why use Grunt?

* Stable: v0.4.2 In one word: automation. The less work you The Grunt ecosystem is huge and it's growi
* Development: N/A have to do when performing repetitive tasks like every day. With literally hundreds of plugins
Free screencasts about minification, compilation, unit testing, linting, etc, choose from, you can use Grunt to automai

JavaScript the language, the easier your job becomes. After you've just about anything with a minimum of effort
Flexbox, Node.js and more

from the experts at Boooup. configured it, a task runner can do most of that someone hasn't already built what you neec
| mundane work for you—and your team—with authoring and publishing your own Grunt pl
Ads by Bocoup. basically zero effort. to npm is a breeze.

Latest News

Grunt 0.4.2 released Available Grunt plugins

November 21, 2013

Grunt 0.4.1 released Many of the tasks you need are already available as Grunt Plugins, and new plugins are published

(1= a (] AVirlaTHA~ AViallls al~ma alla ala ad’alds alasialisfaEmaTalgss _i ay. a aaie AlV/agalaisid/ana

http://qQruntjs.com/
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Data URI CSS Sprites

LSS

div {
width: 100px;
height: 50px;
border-radius: 3px;




LSS

background-image: url(“data:image/
jpeg;base64,/9j4AAQSkZJRgABAQAA
AQABAAD2wBDAAMCAgglICAgICAgI
CAQICAgICAgICAgICAgICAgICAgICA
glCAgICAgICAgICACICAgICQoKCAg
MDAoIDAgICQj2wBDAQMEBAYFBgo

GBgoNDAWNDQONDQwMDQOMDAO
MDQOMDAwWMDQwWMDAwWMDAWMDA
wMDAWMDAWMDAWMDAWMDAWMD
AWMDAzWAARCADIAMgDAREAAhEB
AXEBBQAHQAAAQEFAQEAAAAAAAA
AAAAAAQIAAWQFBgCICIEAEUQAAIB
AgMEBWMJBgUDBQAAAAECAAMRB
BIhBQYxQQcIE1FhcZEiIMoEjQlJicgGx
wfAUM4KissIVNFPR8WOSoyRDc4Ph8
QYAXCIY =FAVAY e[| BJX@VVAVAVAVAVAVAVAVAVAVAVAVAVA
AAECAWQFBgf/XAAVEQACAQEEAg...
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LSS

div {
width: 100px;
height: 50px;
border-radius: 3px;
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PageSpeed Insights 21 1.3k

http://havelog.ayumusato.com/

D Mobile =4 Desktop
Speed
I} should Fix:

Eliminate render-blocking JavaScript and CSS in above-the-fold
content
» Show how to fix

|| Consider Fixing:

Leverage browser caching
» Show how to fix

Optimize images
» Show how to fix

Minify JavaScript

» Show how to fix

Minify CSS

» Show how to fix

W2 —) yield & co & ...

Q 22 users

114-01-(

i BEEFELORL

2014-01-08

BHTEREBR T 1 2.

ZRhdid

http://developers.qgoogle.com/speed/pagespeed/insights/
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0(\)8 e Ana|ytics Settings My Account  Sign out

# RO~ I —

. Find reports & more Site Speed Overview Dec 13,2013 -Jan 12, 2014
Email Export v Add to Dashboard Shortcut i €

MY STUFF

%8 Dashboards v O Al Visits

E] Shortcuts e

; Intelligence Events Avg. Page Load Time (sec) v VS. Selecta metric Hourly Day Week Month

® Avg. Page Load Time (sec)
STANDARD REPORTS

) Real-Time

& Audience

20

10

Overview

» Demographics

Dec 15 Dec 22 Dec 29 Jan5
» Interests .

» Geo 112 of pageviews sent page load sample

» Behavior

» Technology Avg. Domain Lookup Time
Avg. Page Load Time (sec) Avg. Redirection Time (sec) (sec)

2.11 0.03 0.05
» Custom N A A S~ M

Visitors Flow

» Mobile

. . .
ala me “N¥7a aryar Koacnnncgo me 4 Hano L inwninan

www.google.com/analytics/
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Need help improving?

Web Page Performance Test for A ACOC .. X

www.cyberagent.co.jp

First Byte Keep-alive Compress Compress Progressive Cache Effective
From: Tokyo, Japan - Chrome - 3G Time Enabled  Transfer Images JPEGs static use of CON

1/13/2014 12:23:08 PM content

Summary Detalls Performance Review Content Breakdown Domains Screen Shot
Export HTTP Archive (.har)

Document Complete Fully Loaded

Load First Start Visually Speed DOM Result (error
Time Byte Render Complete Index Elements code)

18.646s @ 0.993s 4.402s 28.800s 10911 842 0 18.646s 103 2940 KB | 26.745s 130 3,390 KB

Time Requests Bytesin| Time Requests BytesIn

msFirstPaint domContentLoaded loadEvent
4.458s 46515 -4.850s (0.199s) 18.376s - 18.526s (0.150s)

Waterfall View

Bl ONS Lookup | [l Initial Connection | [ll SSL Negotiation | [l Time to First Byte | [ll Content Download | 3xx response | [EXXETESponse|

| Start Render = | msFirstPaint DOM Content Loaded On Load | | Document Complete

http://www .cyberagent .co. jp Z 4 1z 14 16 18

. www.cyberagent .co.jp - / B D 1814 ns
. wuw.cyberagent....p - default.v2.css| || L 929 ns

. Www.cyberagent.co.jp - layoutZ.css _616 ms

. www.cyberagent.co.jp - parts.css L 2139 ms

. www.cyberagent .co.jp - modules.css L 2404 ms
. www.cyberagent .co.jp - print.css L 624 ms

. Www.google.com - jsapi ;655 ms

. Www.cyberagent.co.jp - customize.css ; 312 ms

. Www.cyberagent.co.jp - default.vZ.js J 623 ms

. www.cyberagent....ui-1.9.2.custom. js L 2077 ms

W W~ s W MNP

=
b O

http://www.webpagetest.org/
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» Renderer (pid 92705): chrome:/Aracing
~ Renderer (pid 95865): Heavy Paint

cc::LayerTreeHostimpl QO O O O
cc::Picture 0 O O O
Skia Picture (1054 x 700) |Limit to 95%-ile
skpicture.skp Export ‘
Show overdraw @ Show timing summary e I

~

O

0.000C

1) Save

2) Translate
3) Clip Rect

(0.0020ms)

4) Translate

5) Draw Rect

(0.2450ms)

“N=100%d

HELTD
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» Renderer (pid 92705): chrome/Aracing
~ Renderer (pid 95865): Heavy Paint
cc::LayerTreeHostimpl QO O O

cc::Picture QO O O
Skia Picture (1054 x 700) Limit to 95%-ile

1.6810

OO
Qe
O
O
O

skpicture.skp Export
— 2608 - .
Show overdraw @ Show timing summary ’
0.8405 — H
1.6570C 0.4202 — H
{ 2428 0.0000

0.8285

0.0000 . . - n
Draw RRect Clip Rect Other
Draw Rect c

()]
[+1]
M

0) Save

anvas..SaveFlags: kMatrix_SavefFlag kClip_SaveFlag
1) Save
SkCanvas:.SaveFlags: kMatrix_SaveFlag kClip_SaveFlag

‘l
17 QX

2) Translate

~r Ay -
didal JdYy

3) Clip Rect
ii;: 0 J‘: M— _ S
(0.0020ms)

4) Translate

~r Ay \
1 JY J

5) Draw Rect

(0.2500ms)
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Ren-dere.r (pid.9'5.8-6.5305): chrome:/racing i o
~wrenueremproeoots): Heavy Paint §
cc::LayerTreeHostimpl (5 ) O

cc::Picture (3 B O
Skia Picture (1054 x 700) Limit to 95%-ile

1.6240 -
skpicture.skp Export |
O b e rs b penl 1.2180
Show overdraw @ Show timing summary :
0.8120 Restore
1.5600 0.4060 0.0000ms (0.00%)
1.2343 0.0000 - [ I

0.9085

0.5828
0.2570
Draw RRect Clip Path Other
Draw Path Draw Rect
0) Save
skCanvas::SaveFlags: kMatrix_SavefFlag kClip_SaveFlag
1) Save

skCanvas: SavefFlags: kMatrx_SaveFlag kClip_SaveFiag

2) Translate

SkHect: (-15, -15, 1039, 685)
SKHegon::Op: Kintersect_Op

300! dOAA: False

3) Clip Rect

5) Draw Rect /

QrRor N N 1024 R7N - -~
oKkHect: (0, 0, 1024, 670)

(0.1830ms)
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Q, Elements Network Sources Timeline Profiles Resources » 1 >= £ B, x
v #document (469 x 1103)

html > body > div.contai...
htm! > body > div.contai...
htm! > body > div.contai...
htm! > body > div.contai...
htm! > body > div.contai...
html > body > div.contai...
htm! > body > div.contai...

M : htm! > body > div.contai...
Accidental layer creation i o

afedit-with-js-bin (0 x 0

Click the box above, it spins, woo! Click somewhere else, it
stops, boo!

Take a close look at this text when you start and stop the box
spinning, it changes ever so slightly, you may have to zoom in to
see it. It's losing subpixel antialiasing. This is a symptom of text
getting its own texture layer on the GPU.

Fire up this page in Chrome Canary, and turn on "Show
composited layer borders" in devtools settings. You'll see the
text getting an orange border when the box is spinning,
confirming its getting its own texture-backed layer.

Aside from the minor text rendering change, this isn't a big deal
on desktop, creating textures and uploading to the GPU is pretty
cheap. However, mobile devices often don't have such a
friendly relationship with the GPU, and texture creation isn't as
cheap.

Why is this happening?

Position in parent: 0,0
Size: 469 x 1103

The hny hag nacitian: »alativa hiit an dn the headinng and
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<ul 1d="list”"></ul>

li>Iteml</1
li>Item2</1
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li>Itemd4</1
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var $list = $(‘#list’);

<ul 1d="list”"></ul>

List.append(‘<li>Iteml</1]
list.append(‘<li>Item2</1]
List.append(‘<li>Item3</13]
list.append(‘<li>Itemd</11
list.append(‘<li>Item5</1]




var $list = $(‘#list’);

<ul 1d="list”"></ul>

list.append(‘<li>Iteml</1]
list.append(‘<li>Item2</11
list.append(‘<li>Item3</13]
list.append(‘<li>Itemd</11
list.append(‘<li>Item5</1]




var $list = $(‘#list’);
// B &> EMRiF T .

$list.append(‘<li>Iteml</1li
'<li>Item2</ 11

li>Item3</1i

<ul 1d="list"></ul>

l<'
‘<li>Itemd</ 1]
‘<li>Item5</ 11
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/] Te<ShAD TD N, BERIICARY hZiE5

$(‘table td’).on(‘click’, function() {
// do something

});

// O&EDD table ITAXY h=ZRLS

$(‘table’).on(‘click’, ‘td’, function() {
// do something
})




/] Te<ShAD TD N, BERIICARY hZiE5

$(‘table td’).on(‘click’, function() {
// do something

});

<table>
<tr>
<td>t/l1</td>

<td>t/)l2</td>
<td>t )l 3</td>

</tr>
</table>

"ick



// O&EDD TABLE [CAXY MZEHS

$(‘table’).on(‘click’, ‘td’, function() {
// do something

});
TABLE M1 + %
Z(FTHL > T
<tab1e> 1 Ry N FERD
<tr> b
TD DMVHEER

<td>t/)l1</td> MRS S

<td>t/l2</td> click

<td>t )l 3</td>
<tr>

</table>
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/* Underscore.]S */

// scroll [CEbhbETINEZEHI SEH

var throttled = .throttle(updatePos, 100);
$(window) .scroll(throttled);

// resize IcRIGLTLA 77O KNUVES{H

var lazylLayout = .debounce(calcLayout,300);
$(window) .resize(lazylLayout);
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. Use forensics and detective
* work to solve JavaScript
performance mysteries

By John McCutchan

Table of Contents
_ Published: June 13th, 2013
+ Introduction
Comments: 10
+ Google I/0 2013 Session
+ Why does performance matter?
+ Solving Performance Problems Introductlon
+ V8 CSl: Oz
+ Evidence In recent years, web applications have been sped up considerably. Many
+ Suspects applications now run fast enough that I've heard some developers wonder aloud
(1 r)“ . . .
+ Forensics Is the web fast enough?”. For some applications it may be, but, for the

developers working on high performance applications, we know it is not fast

http://www.html5rocks.com/en/tutorials/performance/muster


http://www.html5rocks.com/en/tutorials/performance/mystery/

function updateSprites(dt) {
for (var sprite in sprites) {
sprite.position.x += 0.5 * dt;
// 20 more lines of arithmetic computation.
}
}



function updateSprites(dt) {
for (var sprite 1in sprites) {
updateSprite(sprite, dt);
}
}

function updateSprite(sprite, dt) {
sprite.position.x += 0.5 * dt;
// 20 more lines of arithmetic computation.

}
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var timer;

$(document).on(‘ajaxSend’, function(){
timer = setTimeout(function() {
$(‘#loading’) .show();

|y ) ;
})

$(document).on(‘ajaxComplete’, function(){
clearTimeout(timer);
$(‘#loading') .hide();

)
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// Ty FRHBKIC. is-activel A= M59 5

$(document).on('touchstart', 'a',function() {
$(this).addClass('1s-active');
)

/] YV TFETHRFIC, is-active?y SR =ZHERT 5

$(document).on('touchend', 'a', function() {
$(this).removeClass('1s-active');

)

// BEICIE. UIOEHEICK > T, V7 ABRD EEIC
/] TALAZN™MFTTFa—=2TULEWVWEBARICIESEL




BEEAXONT 2323
1 X/NBL\DTHEEHT S

PNIEITTFON. LLERHZETR—LTDIC(F
BREEJR b - AEREXWIGI X AAEL

jQuery Mobile ©95 1.0 -> 1.1 THuLKRIZ7x)
140 T EIFEITTHBREIRER U (/X > TLVS




ENAINT T
Ay TLULTHS ¢

T/\N1TILICH[FBclickd
300msT 1 L1 = 15

IATILAY TOHEDT-

ick OFEEA 300ms EBIET S

TAT ) &E>THETDLETTD

BE71% touchstart, touchend TIIBETF 5



POSTS & TUTORIALS HTMLS FEATURES SLIDES RESOURCES WHY HTML5? WHO WEARE CONTRIBUTE SEARCH 0O

300ms tap delay, gone away

By lake Archibald at 13 December, 2013

Q+1 495 mobile performance events touch

You'll find large articles throughout this site dedicated to shaving 10ms here and 90ms there in order to deliver a fast and fluid user
experience. Unfortunately every touch-based mobile browser, across platforms, has an artificial ~300ms delay between you tapping a
thing on the screen and the browser considering it a "click". When people think of the web as being sluggish compared to native apps
on mobile, this is this one of the main contributors.

However, as of Chrome 32 for Android, which is currently in beta, this delay is gone for mobile-optimised sites, without removing pinch-
zooming!

Removing the 300ms tap delay in Chrome 32

Go gTe

¥ Woo yey!

Jaben.com ONI

|sbin.com ON

This feels so000 slow

Why must all mobile browsers ¥ Sooo000 much faster

do this?

¢ Responds like a native app

Download Chrome Beta for Android

There must be a better way

Nawnlaad Chrame Reta for Android
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g 0 you know why your APP MONITOR & ALERTS
n Mobile D0 you know whyyour |
5 Ways to Prevent the \ G @reshdesk
300ms Click Delay on ' - o
Mobile Devices 9 g

Earthon

Craig Buckler Get started with a FREE account
Contributing Editor

Published January 8, 2014 W Tweet

Most touch-based mobile browsers wait 300ms between your tap on the screen and
the browser firing the appropriate handler for that event. It was implemented because
you could be double-tapping to zoom the page to full width. Therefore, the browser
waits for a third of a second — if you don’t tap again, the “click” is activated.




User Experience

|- Consider Fixing:
Size tap targets appropriately

Some of the links/buttons on your webpage may be too small for a user to
easily tap on a touchscreen. Consider making these tap targets larger to
provide a better user experience.

The following tap targets are small. Consider increasing their size.

The tap target <a href="" class="bx-pager-link">1</a> and 4 others are
only 0.94mm tall on a typical device (6 CSS pixels) (see screenshot).

The tap target <a href="" class="bx-pager-link active">2</a> and 1
others are only 0.94mm tall on a typical device (6 CSS pixels) (see screenshot).

- Hide details

4 Passed Rules
~ Hide details

Avoid plugins
Your page does not appear to use plugins, which would prevent content from being
usable on many platforms. Learn more about the importance of avoiding plugins.

Configure the viewport

Your page specifies a viewport matching the device's size, which allows it to render
properly on all devices. Learn more about configuring viewports.

Size content to viewport

The contents of your page fit within the viewport. Learn more about sizing content to
the viewport.

Use legible font sizes
The text on your page is legible. Learn more about using legible font sizes.
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https://developers.google.com/speed/pagespeed/insights/




User Experience SETA

| | Consider Fixing:
Size tap targets appropriately

Some of the links/buttons on your webpage may be too small for a user to
easily tap on a touchscreen. Consider making these tap targets larger to
provide a better user experience.
The following tap targets are small. Consider increasing their size.

H=N7L> K (1R)
The tap target <a href="" class="bx-pager-link">1</a> and 4 others are e o o o
only 0.94mm tall on a typical device (6 CSS pixels) (see screenshot).

The tap target <a href="" class="bx-pager-link active">2</a> and 1
others are only 0.94mm tall on a typical device (6 CSS pixels) (see screenshot).
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4 Passed Rules
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Your page does not appear to use plugins, which would prevent content from being N—
rAgen

usable on many platforms. Learn more about the importance of avoiding plugins.

Configure the viewport

Your page specifies a viewport matching the device's size, which allows it to render
properly on all devices. Learn more about configuring viewports.

Size content to viewport

The contents of your page fit within the viewport. Learn more about sizing content to
the viewport.

Use legible font sizes
The text on your page is legible. Learn more about using legible font sizes.
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Thanks!

A http://aho.mu
w @ahomu
&= glithub.com/ahomu
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77132 http//www.flickr.com/photos/laffu4k/404298099

Introduction http://www flickr.com/photos/iinterwas/3906565085/

Networking http://www.flickr.com/photos/kewl/8475764430/

Rendering http://www.flickr.com/photos/jdhancock/6151250051/

Scripting http://www.flickr.com/photos/nyuhuhuu/3367743012/

Intaraction http://www.flickr.com/photos/stokedmediaphotographu/8176660602/

Conclusion http://www.flickr.com/photos/saad/1968/7/74/




