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What is ECMAScript?

® ECMAScript= JavaScript Z2ejU A0 E Ho|5l= =X EEQ| 0|
» JavaScript= Xl Oraclel| & H

® Ecma International2| Technical Committee 39(TC39)0{|A| =2

® ECMA-262 % ISO/IEC 162622 HH

® W3Cet= Y e

® Ecma International
Y 2R 7|+
> ECMA-262: ECMAScript A0 114
> ECMA-334: C# 90| 74
> ECMA-388: OOXML T4

Google Mozilla  Microsoft  Webkit
V8 SpiderMonkey Chakra JSCore

JavaScript Implementations

ECMAScript 6: A Better JavaScript for the Ambient Computing Era



% 719| JavaScript HAt

19954 58 YIAH|O|Z O] Brendan EichM| 7} €20 2t5: “Mocha”
1995 o, YA FH 0| = LjjH|A|O|E] 2.0 H|E}O]| B XH: “LiveScript”
19954 128 YWAFH O] = 2.0b3: “JavaScript”

1996 8&, MicrosoftlA SH|S5I0] IE 3.00 B XH: “JScript”
1996-1997, ECMA-262 1T0| A EEZ}: “ECMAScript” == “ES1”

®
®
®
®
®
® 1999, ES3 — AL A QI jso| 7|ut

ECMAScript 6: A Better JavaScript for the Ambient Computing Era



ECMAScript; 22to| A| 7|

2000: ES4, } HA| A =

2003-4: E4X, ECMAScriptE 9|8t xmL &%t

2005-7: ES4, & HW| Al

2008: ES4 H{ %

2009: ES5, “use strict”, JSON, Object.create, accessors, etc
2011: ES5.1, 25F . ISO/IEC 162622} &H &=

ECMAScript 6: A Better JavaScript for the Ambient Computing Era



ECMAScript 20157

e 20153 68: ES6 = ES2015, L &2 +=’d!! (258p->566p)

» ES6 = ECMAScript 6 = ECMAScript 2015 = ES2015

» ECMAScript 20157} & SAIX 0l 0| &

> OFA 2 ES67I O BEO| AHE =

Y ES65E TC39= OfH ECMAScript BT S QIH|O|ESI7 |2 AT
® 20169 68: ES7 = ES2016 HRHE (586p)

> H =73

> Array.prototype.includes

Y AsHE BLER)




TC397} ES60|A] Z&®SH A=

® Interoperability!!!!!

> O 2 B2 test suite
® Modularity
® Better Abstraction Capability
» Better functional programming support
?» Better OO support
® Expressiveness and Clarity
> O ™ol “Utstt Hd @F Q0| TATIIY FAM 2 AERK[ L U=

® Better Compilation Target

Y AXf is= EUE FHOM SEHQI X[ /UAS
 OtE =202 9 E Js= ALY ISt =

ECMAScript 6: A Better JavaScript for the Ambient Computing Era
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Arrow Functions

® Function expression CHA|

® LEZO0| exprQ AL sl 7 2|H
® Block® AL returnE 8

e HPZZO| thisE AL Z Al

odds = evens.map(function (v) { return v + 1; });
ESS pairs = evens.map(function (v) { return { even: v, odd: v + 1 }; });
nums = evens.map(function (v, i) { return v + i; });
ES6 odds = evens.map(v => v + 1);
pairs = evens.map(v => ({ even: v, odd: v + 1 }));
nums = evens.map((v, 1) => v + 1);




Arrow Functions

® Function expression CHA| // Expression bodies
var odds = evens.map(v => v + 1);
CF Z}F Ei
* 2= OI expr'— B9 olT a e var nums = evens.map((v, i) => v + 1);
) B|OCk o_l_ return_,_ "'_éﬂ var pairs = evens.map(v => ({even: v, odd: v + 1}));
® Hl-’é"%ﬂ' thiS% JEHE AI"g' // Statement bodies

nums.forkEach(v => {
if (v % 5 === 0)
fives.push(v);

1)s

// Lexical this
var bob = {
_name: "Bob",
_friends: [],
printFriends() {
this. friends.forkach(f =>
console.log(this. name + " knows " + f));




Classes

® 7|E Prototype 7|8t O02| sugar

ESS ES6
var Rectanale = function (id, x, y, width, height) { class Rectangle extends Shape {
Shape.call(this, id, x, y); constructor (id, x, y, width, height) {
this.width = width; super(id, x, y);
this.height = height; this.width = width;
}; ' this.height = height;
Rectanale.prototvpe = Obiject.create(Shape.prototype); }
Rectangle.prototype.constructor = Rectangle; }
var Circle = function (id, x, y, radius) { class Circle extends Shape {
Shape.call(this, id, x, y); constructor (id, x, y, radius) {
this.radius = radius; super(id, x, y);
& this.radius = radius;
Circle.prototvpe = Object.create(Shape.prototype); }

Circle.prototype.constructor = Circle; }




Classes

e J|= Prototype 7|HF 009] sugar class SkinnedMesh extends THREE.Mesh {
— ral —
constructor(geometry, materials) {
A C
® Constructor H&E super(geometry, materials);
® Base class ™ (super)
_ this.idMatrix = SkinnedMesh.defaultMatrix();
® Static HAE .
this.bones = [];

® Getter/setter this.boneMatrices = [];
® Class expression 7}s e

h

update(camera) {

ff
Y

super.update();
1
get boneCount() {

return this.bones.length;

h
set matrixType(matrixType) {

this.idMatrix = SkinnedMesh[matrixType]();

H
static defaultMatrix() {

return new THREE.Matrix4();



SEALE]|

Object Literals

O O L.
® _ proto_ Z prototype chain® HE X8  yar obj = ¢
® Property O| 51} 2 tH-0|™ M=} // __proto__
e 3t AA 712 __proto_ : theProtoObj,
. // shorthand for ‘handler: handler’
® Super &T
handler,
9 Property 0|§% %EEE HIIA_I- 7|'§ // Methods
® Class 21} H|= tostring() {

s

// Super calls

return "d " + super.tostring();

b

// Computed (dynamic) property names
[ "prop_" + (() => 42)() ]: 42




Template Literals

® Multi line

® String interpolation
Y =XHE S| expr & &

e TagS Soll =7HH¢el X 2| 7t
Y Tage LA =l template string= 21X tZ & ?
Y A5 bl 0| ElChH= "o the g 2 =11 A0

// Basic literal string creation

o HU
I
=
0o
10
10
N
ﬂJ|0
I
rm
ot
>
4]
rr
pot
>

"In JavaScript '\n' is a line-feed.’

// Multiline strings
"In JavaScript this is
not legal.’
// String interpolation
var name = "Bob", time = "today";
"Hello ${name}, how are you ${time}?’
// Construct an HTTP request prefix 1s used to interpret the replacements and construction
POST http://foo.org/bar?a=${a}&b=%${b}

Content-Type: application/json

X-Credentials: ${credentials}

{ "foo": ${foo},

"bar": ${bar}} (myOnReadyStateChangeHandler);



Destructuring (Pattern Matching)

® Array, Objectl| 24 E &7 =6

ESS ES6
var list = [ 1, 2, 3 1; var list = [ 1, 2, 3 1]
var a = List[0], b = 1ist[2]; var [ a, , b ] = list
var tmp = a; a = b; b = tmp; [ b, a]l] =1]a, b ]




Destructuring (Pattern Matching)

. [/ list matching
® Array, Objecte| 248 & 8
y J I E}" H var [a; , bl = [1;2;3];

® Nesting € A 23| 7}=
® 0 0 20| Z+2 1l 7Sk E'5=| // object matching

Property I J_I- I I == H == = var { op: a, lhs: { op: b }, rhs: c }
L ?_'XI'O'"A‘IE 7|‘3 = getASTNode()
e Q= 249 AL undefined b e e e

// object matching shorthand

® Default Z)I\' xlg 7}% // binds "op , lhs’ and "rhs 1in scope
® EI_E “H*I AI O'IIE'I var {op, lhs, rhs} = getASTNode()

> E|_|', lterable2 arrayE —F.'_—'(')'H 7}% // Can be used in parameter position

function g({name: x}) {
console. log(x);

}
g({name: 5})

I Fail-soft destructuring

var [a]l = [1;

a === undefined;

4

/' Fail-soft destruct

vér [a = 1] = [1;
& ===:3;

R S L D g (e ey TR
Uring witcn detaults



Default + Rest + Spread Parameters

® SE A0 A Mgl = Default Xt e
// vy 1s 12 if not passed (or passed as undefined)
3 %—Jfl——lf'—E'I 73”AI_|'E|:|| E)(pr 7|‘% return x + y;
}
e LIHX| QXI5 HiE £(3) == 15

» 7|Z2] arguments CHA]
o) Hom H o:]
) |_IX|'7|' I:IA—E I—I HH = function f(x, ...y) {

o HIZS Z0|M QAXIEE W7
return x * y.length;

¥
f(3, "hello”, true) == 6

function f(x, y, z) {

return x + y + Z;

}

// Pass each elem o

£(...[1,2,3]) == 6

T array as argument




Let + Const

® let-Block 23 = HE Moo
» var CHA
> Global ZiA|0f| E0{7tX| B2
» for =2/ init Y/ X[0| M M AHASH B2 iterationOtCl A2 4 2
» Forward reference &X|
® const - & MO

function () { for (let 1 = 0; 1 < a.length; i++) {
{ let x = a[i]
let x; }
{ for (let i = 0; i < b.length; i++) {
// okay, block scoped name let y = b[i]
const x = “sneaky"; }
// error, const
x = "foo"; let callbacks = []
y for (let i = 0; i <= 2; i++) {
] - callbacks[i] = function () { return i * 2 }
'/ error, already declared in block }
let x = "inner"; callbacks[0]() === 0
} callbacks[1l]() === 2
callbacks[2]() === 4



lterators + For-Of

o 7H AS let fibonacci = {
® for-in ZhX| property =2l [Symbol.iterator]() {
® for-of iterable =2 let pre = 6, cur = 1;
return {
Y Symbol.iterator Hl A~ E7t 2™ jterable next () {
[ pre, cur 1 = [ cur, pre + cur ]:
® Symbol.iterator H{AE return { done: false, value: cur };
. }
) iteratorE gtz ¥:
@ lterator } }

> next() MIA~E7HCHE ¢t SE & di=t
> Zeoh IjPt Ok gLo] A4t &

for (let n of fibonacci) {
if (n > 1000)
break;

> A% Iterator protocolg T 25l OF ot = console.log(n);
4= Y2 gl& > Generator 0|




Generators

AlSH = HEICE CEA| AlSHSE A ol= ElHSE skA let fibonacci = {
® =T S5 oA I' I' I Boa T A= =2 aoT *[Symbol.iterator]() {
Y function* 7| ¥ E At let pre = 0, cur = 1;
for (;;) {
) lteratorE 2| H [ pre, cur 1 = [ cur, pre + cur ];
e e N yield cur;
Y next()E @ =otH M & }
> yield 204 BT %o next(7t 2| E

for (let n of fibonacci) {
if (n > 1000)
break:
console.log(n);

function* range (start, end, step) {
while (start < end) {
yield start;
start += step;

}

for (let 1 of range(0, 10, 2)) {
console.log(i); // 0, 2, 4, 6, 8
}



Promises

® L}=0f(asynchronously) 20| Xj¥X|= A
> O|0] dHLRISHA A8 & (Q, Bluebird,... library)
» 37}X| A& Ef(Pending, Fulfilled, Rejected)
> then() 2 HAEZ S E callback2 & O flatotA £ 7ts

function msgAfterTimeout (msg, who, timeout, onDone) {
setTimeout (function () {
onDone(msg + " Hello " + who + "!");
}, timeout);

Callback Style }
msgAfterTimeout("", "Foo", 100, function (msa) {
msgAfterTimeout(msg, “Bar", 200, function (msg) {
console.log("done after 300ms:" + msg);
¥¥;
});

function msgAfterTimeout (msa. who, timeout) {
return new Promise((resolve, reject) => {

Promise Style s setTimeout(() => resolve( ${msg} Hello ${who}! ), timeout);

}
msgAfterTimeout("", "Foo", 100).then((msg) =>

msgAfterTimeout(msg, "Bar", 200)
) .then((msg) => {
console.log( done after 300ms:${msg} );

});



Promises + Generators

® Callback Hell s &

® Async operation= sync 2E[YU 2 2 75




ajaxCallback("http://some.url.1", function(resultl){
var data = JSON.parse(resultl);
ajaxCall("http://some.url.2/?id=" + data.id, function(result2){
var resp = JSON.parse(result2);
console.log( "The value you asked for:

})s

+ resp.value );

})s

ajaxPromise("http://some.url.1")
.then(function(resultl){
var data = JSON.parse(resultl);
return ajaxPromise("http://some.url.2/?id=" + data.id);
}) .then(function(result2){
var resp = JSON.parse(result2);
console.log( "The value you asked for:

+ resp.value );

})s

Q.spawn(function*() {
var resultl = yield ajaxGenerator("http://some.url.1");
var data = JSON.parse(resultl)
var result2 = yield ajaxGenerator("http://some.url.2/?id=" + data.id);
var resp = JSON.parse(result2);
console.log( "The value you asked for:

+ resp.value );

})s



Modules

_ // lib/math. js
=0 ol CLO / 4 LLU aldl NS
® EE—._ ﬂl‘a |_|'-r| export function sum (x, y) { return x + y };

® export 7| ER L E Y toplevel A M@l Sxport var pl = 3.141595;

e import 7| ER 7}X2 o4 MA 1mportI;A:‘:]§n71;th from "lib/math";
Y 2 E ERZET import S console.log("2n = " + math.sum(math.pi, math.pi));
Y O|&& HEBSIY import 7t // otherApp.is. |
e CommonJs, AMD 21} BE 7Hs o e s e g
o 2H7| static
> & BAE =H=x 2T AEY 25 ohe
> &4 bundling 7ts
® 2= strict modeZR 6| A =l
® Toplevel 24+ module-local
e qYHF7 2EYE
® HTMLOAM 2T

» <script type=module>



Map + Set + WeakMap + WeakSet

e 5 8%t collection 2o E 2]z // sets
var s = new Set();
® Map: Any value = any value s.add("hello™).add("goodbye").add("hello");
> Object: string - value Dodliie == 7
s.has("hello") === true;
® Set: Any values
.'"II.-'I- “EI:'S

® Key/Value Equality

var m = new Map();
» === AfE. &l NaN==NaN. m.set("hello"”, 42);

® WeakMap, WeakSet m.set(s, 34);
m.get(s) == 34;
Y CtZ reference’l SO X502 GCE

> Cachelf| & igptlﬁ{:r]ji weakMap();
Y N|otEl =&k wm.set(s, { extra: 42 });
> WeakMapZ2| key2F WeakSet2| value= W size === undetined
A2 7S // Weak Sets
> WeakMap - .has(), .get(), .set(), .delete() var ws = new wWeakset(); T

ws.add({ data: 42 }53
> WeakSet - .has(), .add(), .delete()

> lterableO| O



Symbols

e JSO| Mz = E EY
Y Symbol([desc]) = 4
e C|2 o ZtIE CH2 uniquett S
> Enumf H[==5}X| Bt integer/t O
» Descriptiong = = X2t CHA &
® Property2| key2 AlE 75
Y 7|&0| = string2t 7SS
» StX| Bt iterate T K| S

(o li=]

> &, Object.keys(), Object.getOwnProperyNames()%i| Lt 2 X|

Al M

Symbol("foo") !== Symbol("foo0");

const foo = Symbol();
const bar = Symbol():
typeof foo === "symbol";
typeof bar === "symbol";
let obj = {}

obj[foo] = "foo";
obj[bar] = "bar";

JSON.stringify(obj); // {}
Object.keys(obj); // []

Object.aetOwnPropertyNames(obj); // []
Object.getOwnPropertySymbols(obj);

oo
(k=]

// [ foo,

bar ]




Math + Number + String + Array + Object APIs

Number.EPSILON
Number.isInteger(Infinity) // false
Number.isNaN("NaN") // false

Math.acosh(3) // 1.762747174039086
Math.hypot(3, 4) // 5
Math.imul (Math.pow(2, 32) - 1, Math.pow(2, 32) - 2) // 2

"abcde".includes("cd") // true
"abc”.repeat(3) // "abcabcabc”

Array.from(document.querySelectorAll("*")) // Returns a real Array

Array.of(1, 2, 3) // Similar to new Array(...), but without special one-arg behavior
[0, @, ©].fil1(7, 1) // [0,7,7]

[1, 2, 3].find(x => x == 3) // 3

[1, 2, 3].findIndex(x => x == 2) // 1

[1, 2, 3, 4, 5].copyWithin(3, @) // [1, 2, 3, 1, 2]

["a", “b", “"c"].entries() // iterator [@®, "a"], [1,"b"], [2,"c"]

["a", "b", "c"].keys() // iterator e, 1, 2

["a", "b", "c"].values() // iterator "a", "b", "c”

Object.assign(Point, { origin: new Point(e,8) })



Proxy + Reflect

® Proxy
» Target 24N 22| L& SZf(internal method)2 727
> new Proxy(target, handler)
> Target: target Z{ 4
> Handler: internal method £&
® Internal method
> [[Get]]: x = obj.p, [[Set]]: obj.p = X, [[HasProperty]], ...
® Reflect
> Adie| 3HE ==
> .get, .set, ...
® Use cases
Mock object
Logging, Debugging
9l = property acces 411
2= array access X| &
Data binding
2O|9| RESTAPI Z&
Remote Procedure Call

WeoW W W W W



7| EL

® Typed Arrays

» Binary O|O|E CI&7|
Binary and Octal Literals
> 0b101101, 0034017

Proper Tail Call (Tail Call Optimisation)

Y S0 2ol M=

Built-in Z4X|2| subclassing

Block scoped &
Unicode HHH 20| =
=T N2t A5

Y 7|2, N, S5
MEZ RegExp 7|5

stack overflow $I 22 &

Xt
o




3. ES6E Al26}7|



22| ZR2NMEQN ES6E M ELIR?

Mg uf2t ctg

Node.js

Y dE F2 A8 7ts

Chrome, Firefox, Edge

Y SEEEAE 7t

IE

» Compiler & Polyfill A+ E==

Y 02 EA0|M 5~20% eS| e 2


http://kangax.github.io/compat-table/es6/

Compiler(Transpiler) + Polyfill

® Babel
> 21X Ese0| Chet X| 20| 7+ Bi2 Compiler (74%)
> Polyfile &H H& 7ts
® Traceur
> =0 A BHE Compiler (58%)
® TypeScript
» ES60| Et2! annotation 2% (60%)
» MicrosoftOf| A Bt
o ES5 AT XHe] SHAIZ #[e] =S 2 7+ E7[Sol7 L 022 7|SE0| AeEz2 &
HHE D MOf e




*I-J_l_ XI-E

® ECMAScript 2015 Language Specification

» http://mwww.ecma-international.org/ecma-262/6.0/
® Kangax ECMAScript Compatibility Table

> http://kangax.qgithub.io/compat-table/es6/

® MDN JavaScript Reference (22| %17 MDN)
> https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference

® ES6 In Depth series - Mozillablog (Z 7| 50fl thgh 10| 1= . *O|QAZ. o] HHO|M Bro| =g
> http://hacks.mozilla.or.kr/category/es6-in-depth/

® ECMAScript 6 — New Features: Overview & Comparison (7|82 ES52} I E H|i)
> http://es6-features.org

® ES6 Features (ES6 ™H|of st 7i 2%l 4. o] R EOf| A Bfo| FHxT
> http://qit.io/es6features

® ECMAScript 6: A Better JavaScript for the Ambient Computing Era (0] & ®0{|AM 20| &=gh
> https://www.youtube.com/watch?v=BnwFYJDes1c

> http://www.slideshare.net/allenwb/wdc14-allebwb
® Exploring ES6: Upgrade to the next version of JavaScript (& ebook. ES6 ZM|0]] CHSt A M5t XIHESH M)

» http://exploringjs.com/

® Browser Stats
» https://www.netmarketshare.com/browser-market-share.aspx?qprid=2&gpcustomd=0

> https://www.w3counter.com/globalstats.php

» https://en.wikipedia.org/wiki/Usage share of web browsers
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http://kangax.github.io/compat-table/es6/
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference
http://hacks.mozilla.or.kr/category/es6-in-depth/
http://es6-features.org/
http://git.io/es6features
https://www.youtube.com/watch?v=BnwFYJDes1c
http://www.slideshare.net/allenwb/wdc14-allebwb
http://exploringjs.com/
https://www.netmarketshare.com/browser-market-share.aspx?qprid=2&qpcustomd=0
https://en.wikipedia.org/wiki/Usage_share_of_web_browsers
https://en.wikipedia.org/wiki/Usage_share_of_web_browsers
http://www.w3schools.com/browsers/browsers_stats.asp

