
取悦⽤用户的探索
The Quest to Delight Our Users 

Alva Cheung



Our quest as an application engineer



WHY?

Our quest as an application engineer

happy users



WHAT?

WHY?

Our quest as an application engineer

happy users

faster sites
intuitive interface

useful features

competitive pricing



HOW?

WHAT?

WHY?

Our quest as an application engineer

happy users

faster sites
intuitive interface

useful features

competitive pricing

minimize 
redirection

use CDN

minimize 
redirection

. . .



Delighting users, standardized approach



Delighting users, standardized approach

DNSredirections TCP DOM 
download

page 
rendering



Delighting users, standardized approach

DNSredirections TCP DOM 
download

page 
rendering

minimize  
redirection reduce 

lookups image 
spriting
asset 
concat

js at bottom 

css on top 
domain 
sharding  

caching 



Web landscape changes



Web landscape changes



Web landscape changes



Web landscape changes

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

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

 Data rates and latency for an 
active mobile connection

Generation Data rate Latency

  2G 100–400 Kbit/s 300–1000 ms

  3G 0.5–5 Mbit/s 100–500 ms

  4G 1–50 Mbit/s < 100 ms
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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

Growth of average web page size and number of objects 
source: websiteoptization.com

2014

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

source: http://chimera.labs.oreilly.com/books/1230000000545 
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TCP slow-start penalizes  
new connections

source: http://www.stevesouders.com
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Server push in HTTP/2
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Getting HTTP/2 alone is not enough

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

! Bad HTTP/2 implementation can hurt

Great talk from Ilya Grigorik @ Velocity 
Santa Clara 2015
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DNS prefetch is getting more important

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


html

DNS prefetch

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

9+
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Other prefetches
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Other prefetches

html

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

Resource prefetch 9+

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

Page prerender
html
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Use prerender mindfully

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

source: http://google.com
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Use prerender mindfully

click thru:  
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Use prerender mindfully

click thru:  
35%-45%

click thru:  
15%-20%

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

source: http://google.com
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Dealing with large pages

source: www.amazon.com

source: http://amazon.com

DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity

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


Dealing with large pages

source: www.amazon.com

DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity

http://www.amazon.com


Dealing with large pages

source: www.amazon.com

DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity

http://www.amazon.com


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

source: http://www.webpagetest.org/
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Inline caching optimizes execution

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

V8 Speedup with inline caching and optimizing compiler
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javascript

Inline caching can be easily broken

function addTwoThings(thing1, thing2) {
  return thing1 + thing2;
}

addTwoThings(1, 2);
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javascript

Inline caching can be easily broken

function Dog(name) {
  this.name = name;
}

var dog1 = new Dog('Jim');

DNS TCP DOM 
d/l redirection page 

rendering interaction  DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity



javascript

Inline caching can be easily broken

function Dog(name) {
  this.name = name;
}

var dog1 = new Dog('Jim');
Dog

name

hidden class C1

dog1

DNS TCP DOM 
d/l redirection page 

rendering interaction  DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity



javascript

Inline caching can be easily broken

function Dog(name) {
  this.name = name;
}

var dog1 = new Dog('Jim');
Dog

name

hidden class C1

dog1
var dog2 = new Dog('Bin');

DNS TCP DOM 
d/l redirection page 

rendering interaction  DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity



javascript

Inline caching can be easily broken

function Dog(name) {
  this.name = name;
}

var dog1 = new Dog('Jim');
Dog

name

hidden class C1

dog2

dog1
var dog2 = new Dog('Bin');

DNS TCP DOM 
d/l redirection page 

rendering interaction  DNS TCP DOM 
d/l redirection page 

rendering
interaction  

fluidity



javascript

Inline caching can be easily broken

function Dog(name) {
  this.name = name;
}

var dog1 = new Dog('Jim');

dog2.breed = 'chihuahua';
Dog
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dog1
var dog2 = new Dog('Bin');
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}

var dog1 = new Dog('Jim');
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Compiler helps

- converts javascript to javascript

- converts superset of javascript to javascript

- converts java to javascript

closure compiler
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javascript

Compiler helps
/**
 * My class.
 * @constructor
 */
function MyClass() {
  /** @private {Array<string>} */
  this.beers_ = [];
}

/** @const {string} */
MyClass.MY_BEER = 'stout';

/**
 * @param {number} value Value to be added.
 * @return {boolean} Whether operation succeed.
 */
MyClass.prototype.addValue = function(value) {
  ...
  return true;
};
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Compiler helps

Raw JSmin Uglify YUI Closure
none gzip none gzip none gzip none gzip none gzip

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

fil
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Repaint/Reflow revisit
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Repaint/Reflow revisit

reflow (repositioning elements)
eg: change table content
     windows resize
     

HTML CSSjavascript

DOM CSSDOM

Render 

Layout

Paint
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Repaint/Reflow revisit

repaint (redrawing visual)
eg. change text/background color

HTML CSSjavascript

DOM CSSDOM

Render 

Layout
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javascript

Event debouncing/throttling

function throttleEvent(callback, thres) {
    var lastTrigger = 0;
    var that = this;
    var deferTimer;
    return function() {
        var args = arguments;
        var currentTime = new Date().getTime();
        var remainingTime = thres - (currentTime - lastTrigger);
        if (remainingTime < 0) {
            lastTrigger = currentTime;
            clearTimeout(deferTimer);
            callback.apply(that, args);
        } else {
            // Only keep the latest event.
            clearTimeout(deferTimer);
            deferTimer = setTimeout(function() {
                callback.apply(that, args)
            }, remainingTime);
        }
    }
}
document.addEventListener('scroll', throttleEvent(callback, 100));
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Event debouncing/throttling

function throttleEvent(callback, thres) {
    var lastTrigger = 0;
    var that = this;
    var deferTimer;
    return function() {
        var args = arguments;
        var currentTime = new Date().getTime();
        var remainingTime = thres - (currentTime - lastTrigger);
        if (remainingTime < 0) {
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document.addEventListener('scroll', throttleEvent(callback, 100));
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javascript

javascript

Use the DOM change queue

one cached reflow

multiple reflows
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Distract users from noticing slowness

! Placeholders

! Animations

! Partial loading
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! navigator.onLine 

! “Add to home screen” + Service worker 

! Push API



Try these!
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