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Delighting users, standardized approach
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Web landscape changes

g::,tal Country/Region ngzl\(ll):asps C?:nc;e ChY:ane
1 Singapore 98.5 17% 71%
2 Hong Kong 92.6 5.6% 40%
3 South Korea 79.0 4.7% 15%
6 Taiwan 71.5 11% 36%
/ Japan 70.1 1.6% 26%
29 Thailand 50.6 9.3% 47%
47 Australia 40.8 10% 29%
52 New Zealand 36.7 7.0% 51%
65 Malaysia 31.5 6.3% 13%
66 Sri Lanka 30.8 24% 7%
92 Vietnam 21.3 23% 74%
94 Philippines 20.3 -7.4% 8.1%
97 China 19.4 8.8% 43%
106 Indonesia 17.5 31% -9.6%
108 India 17.4 20% 45%

Akamai Q1 2015 State of the Internet Report
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Web landscape changes
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Web landscape changes

L

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
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Web landscape changes

N

- -

2G 100—400 Kbit/s 300-1000 ms
10Mbps |
Desktop 100 Mbps 65-145 ms 3G 0.5-5 Mbit/s 100-500 ms
1Gbps
4G 1-50 Mbit/s <100 ms
Data rates and latency for Data rates and latency for an
desktop connection active mobile connection

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

Stock 3rd party  VVebView Native app
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Delighting users in 2015
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Delighting users in 2015

redirections DNS
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Delighting users in 2015
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Reducing latency matters e
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Page Load Time as bandwidth increases

Page Load Time (ms)
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Page Load Time as latency decreases

Page Load Time (ms)

200 ms 180 ms 160 ms 140 ms 120 ms 100 ms 80 ms 60 ms 40 ms 20 ms

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

TCP slow-start penalizes
new connections | |

[
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source: http://www.stevesouders.com
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HTTP/2 is here! edirection [l ordang iy

€& = C | chrome://net-internals/#http2

capturing events (9637)

e HTTP/2 Enabled: true
e Use Alternative Service: true
e Next Protocols: http/1.1,spdy/3.1,h2-14,h2

HTTP/2 sessions

View live HTTP/2 sessions

Protocol | Active | Unclaimed -
Host Proxy ID Negotiated | streams | pushed Max | Initiated

2542116.fls.doubleclick.net:443 direct:// | 75067 | h2 0 0 100 |0
55.docs.google.com:443 direct:// | 76032 | h2 0 0 100 |1
ajax.googleapis.com:443 direct:// | 74947 | h2 0 0 100 |0
clients2.googleusercontent.com:443 | direct:// | 77896 | h2 0 0 100 (O
clients4.google.com:443

clients6.google.com:443 direct:// | 73882 | h2 0 0 100 |6
docs.google.com:443

cs.corp.google.com:443 direct:// | 71553 | h2 0 0 100 |3
csi.gstatic.com:443 direct:// | 77137 | h2 0 0 100 |0
extensionreporter.googleplex.com:443 | direct:// | 77995 | h2 0 0 100 |1
fonts.googleapis.com:443 direct:// | 74913 | h2 0 0 100 |0
gg.google.com:443 direct:// | 76081 | h2 0 0 100 |0
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M u Iti p I eXi n g i n H TT Plz redirection rer?c?gr?ng intﬂeL:ieé;tt\i/on

|
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connection
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connection in
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W
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sty\e .CSS
script)s

HTTP/1.1 Baseline HTTP/2 Multiplexing
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Server push in HTTP/2 e ot

[ORE
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In O’GX_ htm |
index.ntm!
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HTTP/2 Server push
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page interaction
rendering fluidity

Getting HTTP/2 alone Is not enough

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

= Bad HTTP/2 implementation can hurt
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page interaction
rendering fluidity

Getting HTTP/2 alone Is not enough

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

= Bad HTTP/2 implementation can hurt

O

RFC 7540

%
HTTP/2 is here, let’s optimize!

or, why (some) yesterday’s best-practices are today's HTTP/2 anti-patterns.

e tllya Grigorik Velocity
@igrigorik conrentace

Great talk from llya Grigorik @ Velocity
Santa Clara 2015
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DNS prefetch is getting more important (e B8 g

ms Count in that range Fraction Cumulative
14 317361 5.10% 5.10%
19 470553 7.55% 12.65%
26 478588 7.68% 20.33%
35 421571 6.77% 27.10%
47 448934 7.21% 34.31%

398

539

730

989

1340

580225

565580

544291

588314

473950

253869

219210

135539

241269

46333

4.08%

3.52%

2.18%

3.87%

0.74%

43.63%

52.711%

61.44%

70.89%

78.50%

64.38%

88.46%

Aggregated DNS Resolution Times

98.03%

98.77%

source: http://blog.chromium.org/2008/09/dns-prefetching-or-pre-resolving.htmi
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D N S refEtC h redirection EB)NS Qg interaction
rendering fluidity

<link rel="dns-prefetch" href="http://www.alvacheung.com/">
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page interaction

C h e C ki n g p refetc h Stat u S redirection  Rel rendering fluidity

Chrome Settings
Privacy
Content settings... Clear browsing data...
Settings ‘

Google Chrome may use web services to improve your browsing experience.

services. Learn more

« Use a web service to help resolve navigation errors

Use a prediction service to help complete searches and URLs typed in the
search box

«| Prefetch resources to load pages more quickly

Automatically report details of possible security incidents to Google

#velocityconf




C h e C k i n g p refetc h Stat u S redirection WBINE rer?segr?ng iﬂtf%%ﬁ\i/orw

& C' | chrome://net-internals/#dns

capturing events (8949)

Current State

Chrome Settings
Frvacy » Active entries: 14
ttnes Content settings... Clear bro.wsing d.ata... | | ° EXpIred entrles: 5
iaN:::.aL:::sr:r:ie to help resolve navigation errors H OStname Family Addresses Expires
7 Use a prediction service to help complete searches and URLs typed in the 54 . 1 74 .231 .238 . . .
- ::fr;hc:i;ources — about.me IPV4 52 5.90.2 2015-07-29 16:52:45.571 [Explred]
Automatically report details of possible security incidents to Google a|VaCheung.Com IPV4 1 75-41 . 1 31 -233 201 5'07'29 1 7:42 :2 1 . 1 77
176.32.98.166
amazon.com IPV4 | 205.251.242.103 | 2015-07-29 16:52:15.165 [Expired]
72.21.206.6
apis.google.com IPV4 216.58.192.14 2015-07-29 16:52:46.162 [Expired]
blog.alvacheung.com IPV4 175.41.131.233 | 2015-07-29 17:51:17.223

190.93.246.15
190.93.244.15
c.go-mpulse.net IPV4 141.101.114.15 | 2015-07-29 16:56:21.367
190.93.245.15

141.101.115.15

clients4.google.com IPV4 | 216.58.192.14 2015-07-29 16:53:17.501
coscup.org IPV4 106.187.90.85 2015-07-29 17:51:44.628
en.wikipedia.org IPV4 | 208.80.154.224 | 2015-07-29 17:01:44.600
inbox.google.com IPV4 | 216.58.192.5 2015-07-29 16:56:31.122

74.125.239.42
oauth.googleusercontent.com | IPV4 74.125.239.43 2015-07-29 16:52:57.162 [Expired]
74.125.239.44
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DNS record is small enough to miss
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DNS record is small enough to miss g

$ dig google.com

; <<> D1G 9.8.3-P1 <<> google.com

;3 global options: +cmd

;3 Got answer:

;3 —>>HEADER<<- opcode: QUERY, status: NOERROR, 1id: 39582

;3 flags: gr rd ra; QUERY: 1, ANSWER: 11, AUTHORITY: @, ADDITIONAL: @

’? '\J,/

' \‘ . ;3 QUESTION SECTION:
\}“ o :google. com.

@ SWER SECTION:
google. com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.

,

=2 ¥

= WUl ONN O

>>>>>>>>>> >
©

;3 Query time: 51 msec

;3 SERVER: 172.16.255.1#53(172.16.255.1)
;3 WHEN: Wed Jul 29 17:17:19 2015

;3 MSG SIZE rcvd: 204
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DNS record is small enough to miss g

$ dig google.com

; <<> D1G 9.8.3-P1 <<> google.com

;3 global options: +cmd

;3 Got answer:

;3 —>>HEADER<<- opcode: QUERY, status: NOERROR, 1id: 39582

;3 flags: gr rd ra; QUERY: 1, ANSWER: 11, AUTHORITY: @, ADDITIONAL: @

’? '\J.,/

, \‘ - ;3 QUESTION SECTION:
\}“ o :google. com.

@ SWER SECTION:
google. com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.
google.com.

,

=2 ¥

= WUl ONN O

>>>>>>>>>> >
©

;3 Query time: 51 msec
;5 SERVER: 172.16.255.1#53(172.16.255.1)
** WHFEN: Wed Tul 29 17:17:19 2015

.+ MSG SIZE rcvd: 204
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Other prefetches e

Resource prefetch

<link rel="prefetch" href="http://alvacheung.com/">
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Other prefetches e

Resource prefetch

<link rel="prefetch" href="http://alvacheung.com/">

Page prerender © @

<link rel="prerender" href="http://alvacheung.com">
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Use prerender mindfully oroamg i

GO 8[6 browser page prerender

Web Images Videos News Shopping More - Search tools

About 342,000 results (0.31 seconds)

Make webpages load faster - Chrome Help - Google Help
support.google.com » Chrome Help » Help » Advanced v Google
You can make webpages load faster by telling Google Chrome to prerender ... When

you're browsing a blog, you might click “next post” when you're done reading. ... a web
address in the address bar, Chrome will begin to prerender that page ...

Preconnect, prefetch, prerender... - Google Slides
https://docs.google.com/.../d/.../present ¥ Google Docs, Sheets, and Slides
First page load is network bound; First page load is latency bound. . Our pages ...
Prefetch. Prerender. Pre-resolve DNS names on browser startup... @igrigorik.

Prerender - Google Groups

https://groups.google.com/a/chromium.org/d/forum/prerender ~
shock is always stopped and needs to resh page or wait to see if page loads. ...

changing Browser this crazy waiting for almost a hour now to load a page; Completed
.... Re: [chromium-discuss] prerender not enabled in chromium webview?

Prerender and prefetch support (Windows) - MSDN - Microsoft . _
httne/Imedn minrnenft neam/  IAnRDAERENAQN w AMAinrrnenft NauvualAanar Natanrl, Source- httD-//gOOgle-Com
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Use prerender mindfully oroamg i

GO 816 browser page prerender

Web Images Videos News Shopping More ~ Search tools

About 342,000 results (0.31 seconds)

Make webpages load faster - Chrome Help - Google Help C‘ ICK thru '
support.google.com » Chrome Help » Help » Advanced ¥ Google 85 Cy _45 (y
You can make webpages load faster by telling Google Chrome to prerender ... When O O
you're browsing a blog, you might click “next post” when you're done reading. ... a web

address in the address bar, Chrome will begin to prerender that page ...

Preconnect, prefetch, prerender... - Google Slides
https://docs.google.com/.../d/.../present ¥ Google Docs, Sheets, and Slides
First page load is network bound; First page load is latency bound. . Our pages ...
Prefetch. Prerender. Pre-resolve DNS names on browser startup... @igrigorik.

Prerender - Google Groups

https://groups.google.com/a/chromium.org/d/forum/prerender ~
shock is always stopped and needs to resh page or wait to see if page loads. ...

changing Browser this crazy waiting for almost a hour now to load a page; Completed
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Inline caching optimizes execution edirection DNS  Top - E0 b

B Time

Without ICs
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With ICs, optimized
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V8 Speedup with inline caching and optimizing compiler
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function addTwoThings(thingl, thing2) {
return thingl + thing2;

}

addTwoThings(1l, 2);
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function addTwoThings(thingl, thing2) {
return thingl + thing2;

}

addTwoThings(1l, 2);
addTwoThings (100, 200);

O'REILLY*®

#velocityconf VGlOCity



Inline caching can be easily broken edecton ONS ToP PG "o

function addTwoThings(thingl, thing2) {
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function addTwoThings(thingl, thing2) {
return thingl + thing2;

}

addTwoThings(1l, 2);
addTwoThings (100, 200);
addTwoThings('a', 'b');
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function addTwoThings(thingl, thing2) {
return thingl + thing2;

}

addTwoThings(1l, 2);
addTwoThings (100, 200);
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function Dog(name) {

this.name = name;

}

var dogl = new Dog('Jim');
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function Dog(name) {

this.name = name;
}
hidden class C1
var dogl = new Dog('Jim');
var dog2 = new Dog( 'Bin'); Dog
dog2.breed = 'chihuahua’; dogl — name
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function Dog(name) {

this.name = name;
}
| hidden class C1
var dogl = new Dog('Jim');
var dog2 = new Dog( 'Bin'); Dog hidden class C2
dog2.breed = 'chihuahua’; dogl : name D
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closure compiler
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function MyClass() {
this.beers = [];

}

MyClass.MY BEER = 'stout’;

MyClass.prototype.addValue = function(value) {

return true;
}i
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Event debouncing/throttling edrecion ONs T OO RS

function throttleEvent(callback, thres) { javascript
0;

var lastTrigger =
var that = this;
var deferTimer;
return function() {

var args = arguments;
var currentTime = new Date().getTime();
var remainingTime = thres - (currentTime - lastTrigger);

1f (remainingTime < 0) {
lastTrigger = currentTime;
clearTimeout (deferTimer) ;
callback.apply(that, args);
} else {

clearTimeout (deferTimer) ;

deferTimer = setTimeout(function() {
callback.apply(that, args)

}, remainingTime) ;

}

}
document.addEventListener( 'scroll’', throttleEvent(callback, 100));
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function throttleEvent(callback, thres) { javascript
0;

var lastTrigger =
var that = this;
var defer™
return fu

var a —

var C

var r

if (r ™= , T | | | |
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4 Event (scroll)

1 els Event (scroll)
/ Event (scroll)
d Event (scroll)
3 Event (scroll)

Event (scroll)

} Event (scroll)

} Event (scroll)

} Cirant (ervall) - -

}
document.addEventListener( 'scroll’', throttleEvent(callback, 100));
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Event debouncing/throttling edrecion ONs T OO RS

function throttleEvent(callback, thres) { javascript
0;

var lastTrigger =
var that = this;
var defer™
return fu

var a —

var C @

var r \

1f (r —— , Ve | _ _ _
1 RECORDS ns 1000 ms 1200 ins 1400 ms 1600 ms 1800 ms
d Event (scroll)
4 Event (scroll)

1 els Event (scroll)
/ Event (scroll)
d Event (scroll)
d Event (scroll) |00ms |—

Event (scroll) —> IOOms

} Event (scroll)

} Event (scroll)

} Cirant (ervall)

}
document.addEventListener( 'scroll’', throttleEvent(callback/] 100)};
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Use the DOM change queue edrecion NS 0P PO TR

$div = $("#content');

elements = ['a','b",'c','d"'];

for (var 1=0,j=elements.length; 1<j; 1++)1{
$div.append(elements[i]);

5
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Use the DOM change queue edrecion NS 0P PO TR

$div = $('#content'); javascript

elements = ['a','b','c",'d"];

for (var 1=0,j=elements.length; 1<j; 1++){
$div.append(elements[i]);

}

$div = $('#content');

elements = ['a’,'b","'c',"'d"];

for (var 1=0,j=elements.length; i<j; 1++){
//one line of evilness
var a = $(window).scrollTop;
$div.append(elements[i]);

¥
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Use the DOM change queue edrecion NS 0P PO TR

» O Event (click) B
® Recalculate Style (... 0

$d'|_V = $( ' #Content ' ) ; ® Update ljayer Tree
® Composite Layers I
elements — ['a' , 'b' , ' ® Send Request (fid... i
" . » O Timer Fired (4564) >
for (var 1=0,j=elemen

$div.append(elementspryy; "

} » 0 Event (click) >
® Recalculate Style (... L]
® Send Request (fid... I
» O Timer Fired (4379) >

$d1V — $( ' #Content ' ) ; @ Recalculate Style (... I
® Update Layer Tree 0
elements = ['O' ) 'b’ ’ 'C ® Paint (128 x 128) [
. . ® Composite Layers I
for (Cvar 1=0,j=element , i rired 2379 .
//One line O_F eVi-I.ne ® Recalculate Style (... [

® Update Layer Tree 0

var a = $(window).sg =Pant(128x128 -

® Composite Layers 0
$d1._V, append(elements » O Timer Fired (4379) .

@ Recalculate Style (... g
} ® Update Layer Tree g
® Paint (128 x 128) 0
® Composite Layers g
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Use the DOM change queue edrecion NS 0P PO TR

» O Event (click) >
® Recalculate Style (... 0

$div = $('#content'); = UpdateLayerTree [D,

® Composite Layers

elements = ['a' ) 'b' . ' ® Send Request (fid... i
» 0 Timer Fired (4564)

for (var 1=0, j=elemen one cached reflow
$div.append(elementspryys; —

} » 0 Event (click) >
® Recalculate Style (... L]
® Send Request (fid... I
» 0 Timer Fired (4379) >
: v "\ .
$d1V — $( #Content ) y @ Recalculate Style (... I

® Update Layer Tree

I R B PR B U :
elements = ['a','b", " C .pan28x128 ! multiple reflows

® Composite Layers U

for (Var i=®’j=e1ement > & Timer Fired (4379)
//One 1'i_ne Of evi‘l_ne @ Recalculate Style (... ]

® Update Layer Tree

var a = $(window).sc =Paint(128x128)

® Composite Layers 0
$d1V ] append(el ements ”© Timer Fired (4379)

@ Recalculate Style (... g
}' ® Update Layer Tree
® Paint (128 x 128) .
® Composite Layers ]
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Distract users from noticing slowness eareoion NS Top OO 6
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Distract users from noticing slowness eareoion NS Top OO 6

= Placeholders

AT&T LTE * 10:59 PM 7 % 57% W

: Qoarrh =
FFFFFFF Q(;—(_A[(_‘-’ prce
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Distract users from noticing slowness eareoion NS Top OO 6

= Placeholders

AT&T LTE * 10:59 PM 7 % 57% W

Friends m Q. Search =

= Animations

'@: @ Google

(408) 718-0056
Calling...
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Distract users from noticing slowness eareoion NS Top OO 6

= Placeholders

AT&T LTE * 10:59 PM 7 % 57% W

N o e —
rrends | 2NN Searc! A=

= Animations

'@: @ Google

= Partial loading

(408) 718-0056
Calling...
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Prepare to get offline edrecton NS Top M Teee

= navigator.online

= "Add to home screen” + Service worker

= Push API
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Try these!

redirections

1

Alva Cheung

DNS

prefetch
DNS

porepare
for
http/2

page

rendering

USE |S
compilers

measure
time to
critical feature

o o
@7/ - slides: http://tinyurl.com/alva-v20 1 5-happy

profile
rendering

mMake good
percelvable
performance
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