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Akamai Q1 2015 State of the Internet Report
Average peak connection speed by APAC country/region



https://content.akamai.com/PG2095-Q12015-SOTI-Report.html

Web landscape changes

Akamai Q1 2015 State of the Internet Report
Average peak connection speed by APAC country/region



https://content.akamai.com/PG2095-Q12015-SOTI-Report.html

Web landscape changes

10Mbps
Desktop 100 Mbps 65-145 ms
1Gbps

Data rates and latency for

desktop connection

source: http://chimera.labs.oreilly.com/books/1230000000545
http://www.webperformancetoday.com



http://chimera.labs.oreilly.com/books/1230000000545/ch07.html#CELLULAR_PERFORMANCE
http://www.webperformancetoday.com/2012/04/02/mobile-versus-desktop-latency/

Web landscape changes

10Mbps
100 Mbps 65-145 ms
1Gbps

Desktop

Data rates and latency for
desktop connection

2G 100—400 Kbit/s 300-1000 ms
3G 0.5-5 Mbit/s 100-500 ms
4G 1-50 Mbit/s <100 ms

Data rates and latency for an

active mobile connection

source: http://chimera.labs.oreilly.com/books/1230000000545
http://www.webperformancetoday.com



http://chimera.labs.oreilly.com/books/1230000000545/ch07.html#CELLULAR_PERFORMANCE
http://www.webperformancetoday.com/2012/04/02/mobile-versus-desktop-latency/

Web landscape changes

source: http://www.dailymail.co.uk


http://www.dailymail.co.uk/sciencetech/article-2304331/British-Library-add-billions-web-pages-archive-preserve-nations-digital-memory.html

Web landscape changes

2014

Growth of average web page size and number of objects

source: websiteoptization.com



http://www.websiteoptimization.com/speed/tweak/average-web-page/

Web landscape changes

source: http://httparchive.org/

Average bytes per page by content type


http://httparchive.org

Web landscape changes
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source: http://httparchive.org/

Average bytes per page by content type
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Web landscape changes
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source: http://httparchive.org/

Average bytes per page by content type


http://httparchive.org

Web landscape changes




Web landscape changes

VS

Stock 3rd party VVebView Native app



Web landscape changes

VS

Stock 3rd party VVebView Native app

/-9

10 edge



Delighting users in 2015

DNS | Tep | POM page
download | rendering




Delighting users in 2015

DNS | Tep | POM page
download | rendering



Delighting users in 2015

redirections BN TCP SO page.
download rendering




Delighting users in 2015

DNS TCP DOM page. interaction
download rendering fluidity



Delighting users in 2015

DNS TCP DOM page. interaction
download rendering fluidity

reduce latency



Delighting users in 2015

DNS TCP DOM page. interaction
download rendering fluidity

reduce latency survive
DIg codebase




Delighting users in 2015

DNS TCP DOM page. interaction
download rendering fluidity

reduce latency survive profile &
DIg codebase race native




\elocity

CONFERENCE

BUILD RESILIENT SYSTEMS AT SCALE

N\

Page interaction

redirection BN .
rendering fluidity

reduce latency

velocity.oreilly.com.cn
#velocityconf




Re d u C i n g I ate n Cy m atte rs redirection TCP rer?ggr?ng intﬂel;ia:jcﬁt\i/on

source: http://chimera.labs.oreilly.com/books/1230000000545



http://chimera.labs.oreilly.com/books/1230000000545/ch10.html#LATENCY_BOTTLENECK

TCP slow-start penalizes

rendering fluidity

new connections | |

time

source: http://www.stevesouders.com



http://www.stevesouders.com/blog/2010/07/13/velocity-tcp-and-the-lower-bound-of-web-performance/

HTTP/2 is here! ---




Multiplexing in HTTP/2

]

connection
opens ~ i”deX.htm/
. _ \
connection index.nm
closes —
W
style-CS®
9
SCript js
script.s

HTTP/1.1 Baseline

redirection TCP Dé)/llvl

page
rendering

interaction
fluidity



page iInteraction
rendering fluidity

Multiplexing in HTTP/2

- -

connection
opens NAex. htm
. M\
connection \ndex-mm\ ndex.nt
closes —
style.CSS
; style.CSS
scriptS

HTTP/1.1 Baseline HTTP/2 Multiplexing



Server push in HTTP/2 e o
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Getting HTTP/2 alone is not enough i e

= Switching to HTTP/2 does not guarantee a faster site

= Bad HTTP/2 implementation can hurt



Getting HTTP/2 alone is not enough oo kit

= Switching to HTTP/2 does not guarantee a faster site

= Bad HTTP/2 implementation can hurt

Great talk from llya Grigorik @ Velocity
Santa Clara 2015



DNS prefetch is getting more important (e g

Aggregated DNS Resolution Times

source: http://blog.chromium.org/2008/09/dns-prefetching-or-pre-resolving.htmi



http://blog.chromium.org/2008/09/dns-prefetching-or-pre-resolving.html

DOM page interaction

DNS prefetch R - e (R
| |
I 1

<Ilink rel ="dns-prefetch" href="http://ww. al vacheung. coni ">

O+


http://www.alvacheung.com/

Checking prefetch status e ot
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Ot h e r p re fetc h es redirection TCP rer%legr?ng intﬂel:%?tt\i/on

Resource prefetch 9+

<link rel ="prefetch"” href="http://al vacheung. com ">



http://alvacheung.com/

Ot h e r p re fetc h es redirection TCP rer?ggr?ng intﬂeﬁ;ﬁ[\i/on

Resource prefetch 9+

<link rel ="prefetch"” href="http://al vacheung. com ">

Page prerender

<l1nk rel ="prerender" href="http://al vacheung. coni >


http://alvacheung.com/

Use prerender mindfully octon [EORREA [0 s imorston

source: http://google.com

source: https://www.google.com/#g=browser+page+prerender



https://www.google.com/#q=browser+page+prerender
http://google.com

Use prerender mindfully e et

click thru:
35%-45%

source: http://google.com

source: https://www.google.com/#g=browser+page+prerender



https://www.google.com/#q=browser+page+prerender
http://google.com

Use prerender mindfully e et

click thru:
35%-45%

| click thru:

15%-20%

source: http://google.com

source: https://www.google.com/#g=browser+page+prerender



https://www.google.com/#q=browser+page+prerender
http://google.com
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Dealing With Iarge pages redirection DNS TCP chl)/llvl intﬂe&ie;ci;;t\i/on

source: http://amazon.com

source. www.amazon.com



http://www.amazon.com
http://amazon.com

Dealing With Iarge pages redirection DNS TCP D;))l\/' intﬂe&iezj(i:;t\i/on

source. www.amazon.com



http://www.amazon.com

Dealing With Iarge pages redirection DNS TCP D;))l\/' intﬂe&iezj(i:;t\i/on

source. www.amazon.com



http://www.amazon.com

Re n d e I’i n g I a rg e pa g es redirection DNS  TCP Dé)/'l\/' iﬂtﬂeﬁ;tt\i/orw

source: http://www.webpagetest.org/



http://www.webpagetest.org/

Render your critical feature first edrecion DNS | TCP. | OG) "o

source: http://www.webpagetest.org/



http://www.webpagetest.org/
http://www.webpagetest.org/

Render your critical feature first edrecion DNS | TCP. | OG) "o

critical feature

source: http://www.webpagetest.org/



http://www.webpagetest.org/
http://www.webpagetest.org/

Why we care about JS rendering? eaecion oNs 0P Q1 i

HTML

Static websites
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Static websites Interactive/|s rendered
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Inline caching optimizes execution edrecon| DNS | T0P - €G) "

V8 Speedup with inline caching and optimizing compiler

source: http://v8-i012.appspot.com/#68



http://v8-io12.appspot.com/#68

Inline CaChing Can be eaSin brOken redirection DNS TCP D;))l\/' intﬂe&ie;ci;;t\i/on

functi on addTwoThi ngs(thi ngl, thing2) { BREEE:
return thingl + thing2;

}

addTwoThi ngs(1, 2),;
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functi on addTwoThi ngs(thi ngl, thing2) { BREEE:
return thingl + thing2;

}

addTwoThi ngs(1, 2);
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functi on Dog( nane) {
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)

var dogl = new Dog('Jim);
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Inline CaChing Can be eaSin brOken redirection DNS TCP chl)/llvl intﬂe&iezjci;f\i/on

functi on Dog( nane) {

t hi s. nane = nane;

}

| hidden class CH
var dogl = new Dog('Jim);
var dog2 = new Dog('Bin'); Dog
dog2. breed = ' chi huahua'; dogl —™ .

dogZ”//'



Inline CaChing Can be eaSin brOken redirecton DNS  TCP D;))l\/' intﬂeL:%ci:;t\i/on

functi on Dog( nane) {

t hi s. nane = nane;

}
| hidden class CH
var dogl = new Dog('Jim);
var dog2 = new Dog(' Bin"); Dog hidden class C2
dog2. breed = ' chi huahua'; dogl —™ . .
og

d092 >
name

breed




C om pi Ie r h e I ps redirection  DNS  TCP Dg/'l\/' iﬂtﬂeﬁjﬁtﬂvon

- converts javascript to javascript

closure compiler

TyPGSCFIpt - converts superset of javascript to javascript

- converts java to javascript



C om pi Ie r h e I ps redirection  DNS  TCP Dé)/'lv' iﬂtﬂetzie(ljci?tt\ilon

/ * % : . I
© M cl ass Javascript

* @onstructor

*/

function Myd ass() {
[** @private {Array<string>} */
this.beers = [];

}

[** @onst {string} */
MyCdl ass. M\Y_BEER = ' stout";

/**

* @aram {nunber} val ue Val ue to be added.

* @eturn {bool ean} \Whet her operation succeed.
*/

MyCl ass. prot ot ype. addVal ue = function(val ue) {

return true,;

'



C om pi Ie r h e I ps redirection  DNS  TCP Dé)/'lv' intﬂ@&%ﬁtt\ilon

none Qgzip none gzip none gzip none Qgzip hone Qzip
Raw JSmin Uglify YUI Closure

file size

approach

source: http://www.gribble.org/techreports/minification/



http://www.gribble.org/techreports/minification/
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Repaint/Reflow revisit it o5 Top DM page

Vet -

DOM  CSSDOM

Render

<+«— reflow (repositioning elements)

eg: change table content
wINndows resize
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DOM  CSSDOM

Render

ing visual)
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Event debouncing/throttling i o5 Top DM pae

function throttl ekEvent (cal | back, thres) {

| |
var |astTrigger = O;
var that = this;
var deferTi ner;
return function() {
var args = argunents;
var currentTinme = new Date().getTine();
var remalningTine = thres - (currentTinme - |astTrigger),;
1 f (remainingTime < 0) {
| ast Tri gger = currentTi ne;
cl ear Ti meout (def er Ti ner) ;
cal | back. appl y(that, args);
} else {
[/ Only keep the | atest event.
cl ear Ti meout (def er Ti ner) ;
deferTimer = setTinmeout(function() {
cal | back. appl y(that, args)
}, remal ni ngTi nme) ;

}
}

docunent . addEvent Li stener (' scroll', throttl eEvent(call back, 100));
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Event debouncing/throttling i o5 Top DM pae

function throttl ekEvent (cal | back, thres) {

| |
var |astTrigger = O;
var that = this;
var deferTi nmer;
return function() {
var args = argunents;
var currentTinme = new Date().get Tine(),;
var remalningTine = thres - (currentTinme - |astTrigger),;
1 f (remainingTime < 0) {
| ast Tri gger = current Ti ne;
cl ear Ti meout (def er Ti ner) ;
cal | back. appl y(that, args);
} else {
[/ Only keep the | atest event.
cl ear Ti meout (def er Ti ner) ;
deferTimer = setTinmeout(function() { |00ms [«—>
cal | back. appl y(t hat, args) +«—> || 00ms
}, remai ni ngTi ne) ;

}
}
docunent . addEvent Li stener (' scroll', throttl ekEvent(call back, 100)});
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javascript

javascript
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Use the DOM Change queue redirecton DNS  TCP Dé)/ll\/l rer?sgr?ng

| |
D

one cached reflow

javascript
multiple reflows
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Distract users from noticing slowness eareoion NS Top OO 6

= Placeholders
= Animations

= Partial loading




Prepare to get offline edrocion NS Top OO _Tee

= navigator.onlLine

= "Add to home screen” + Service worker

= Push API




Try these!

- DOM page Interaction
redirections ISRl SIS download rendering fluidity
use |s .
prefetch orepare compilers proﬂlel
DNS for rendering
http/2

measure mMake good
time to percelvable
critical feature performance

Alva Cheung
slides: http://tinyurl.com/alva-v2015-happy



http://tinyurl.com/alva-v2015-happy

