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3. EENRFEEE
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RGeS
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12.Proxy
13.Reflect
14.Promise 3352
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19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
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25 EIEHIHE
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ECMAScript 6 &7

1.ECMAScript #1 JavaScript B%XH
2.ES6 5 ECMAScript 2015 BXFE
3IBEIRTRIETE

4.ECMAScript (IS

5.2pBHE

6.Babel {51385

7.Traceur 825

ECMAScript 6.0 ( LATER ES6 ) 2 JavaScript IESRIT—nfE , BE7E 2015 F 6 BIEURH 7. BRIBMR , 245 JavaScript IS AT LRk
RESHRIOAENARER , ARIEITRIES.

1. ECMAScript #1 JavaScript fJX&H
—NEREEE , ECMAScript #1 JavaScript ZIEEMHAXER ?

EPHERXNER , FERMBHSE. 1996 & 11 B, JavaScript RIEIIEE Netscape &l , IRER JavaScript RIS EFRMMENLER ECMA |, HEIX
FMES R NERRIE. IR , ECMA &5 262 SIREXH ( FCMA-262) BIE—LT - HlE 7 XRESHANESHVRE | FHEXFMESIRA
ECMAScript , IXMRAHE 1.0 fR.
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T —THIER RS JavaScript IESHIER , (BRZALARM JavaScript, BRANRE. —2miR , Java £ Sun AFRIER , RIBREMY , R
B Netscape AEJRJLAGAM{ER JavaScript iXM&5 , B JavaScript ZGHBELH Netscape AFIEMARR. —EHIX TESHHIEER
ECMA , 2 Netscape , XEBEFITRIEX HES AP,

Et , ECMAScript #1 JavaScript FIXERE | BiEa 2REINE , BEEaiEI—FhsCI ( B4MY ECMAScript 755188 Jscript # ActionScript )
HERS , XWMIERAERN.

2. ES6 5 ECMAScript 2015 fJXFH
ECMAScript 2015 ( f&FR ES2015 ) X7 , tB2KEALEERIN. ©5 ES6 BHAXER ?
2011 &, ECMAScript 5.1 [R&#ffE , SFFAHIE 6.0 iR 7. Ft , ES6 XMINEE |, #2118 JavaScript iIESAIT— M.

BR , BARMEASINIEEIIEARS  MERIEIREYF , FERSELANNDATIHRITHINE. FHERRMLEEET  FTURE—MAEES
EMTERESINRITIRE. EHAMIERTAT 6.0 IR, T—REBX 6.1 i, AER 6.2 k. 6.3 REE,

BR , IWERSHIEEEXEME. MIVERERNTRARNERE  (EUAEEEE , BAUREERSRINE SRR | AETERZRSED
AAF—RE , IMhHXLIRERETLNES | FEMPLRH. IREIZRAWNNE , —MREEBHAT |, MATUENENTET . X2 , TRERhR
FREEAT N FENRRE , S RSB,

INERERSRERTE , WEESFR 6 BHENRHT R, (FABEMNEIRAE. ETRANE , BEXMRAIEM EHE)  BE2T—F/ 6 BH
EXRMBERTR T H—FIRAE. Xk, IAREURIINRAST , RERFMHIRCHAILT.

ES6 BISE—IMRAS , FUXHETE 2015 5 6 BAfM 7, IEXVAFRHE (ECMAScript 2015 #Rf) ( {&FfR ES2015) . 2016 &£ 6 B , MEEITHY
{ECMAScript 2016 ) ( &7 ES2016 ) SIHAAT , IXMRATLAEIER ES6.1 iy , RAMBNERIEE /N ( RIS T EELHI8Y includes J5ik
TEszERT )  EXALERR—MRE. RIBITL , 2017 5 6 B&# ES2017 R,

Fllt , ES6 BEE—MNAYRZA , hE—NTHE , &Y E 5.1 [RLUGH JavaScript W TF—RiRE , 8= ES2015, ES2016, ES2017 &%, M
ES2015 MZEXBR , FHEZERBNERRAINESIvE. ABHIER ES6 (Uit , —ARE!E ES2015 ik , (BERHBEIZIE T JavaScript

am=

a5

3. iBiXIRREAMLERTE
EAASTUIRESRS (AR TC39 BRE ) 125 , BREBESITE.
—MEHB SN RRBIERER R | BESHEMNER. SNNROTHHBENR TC39 ZRAME,

- Stage 0 - Strawman ( BRMER )

- Stage 1 - Proposal ( iIESkKEMER )
- Stage 2 - Draft ( EEEMER)

- Stage 3 - Candidate ({BIEAMER )
- Stage 4 - Finished ( =M )

—MERREFHA Stage 2, iEAZEESBEEUENERMERm. ECMAScript HRIRFFBIRE | AILAME TC39 BB Rub
Github.com/tc39/ecma262&E.

FPNEEEIRZ— , RIRER ECMAScript IBESRISHERE , MR 5.1 IRALUSFERENEZE. NTIRLBHERERE  BEIINNEINES | 85
FLANEE.

4. ECMAScript B9FsR
ES6 NFHATIERIRER , BEAT 15 &,

BUEIRE , ECMAScript 1.0 & 1997 A% , TR | iELLA T ECMAScript 2.0 (1998 & 6 B ) #1 ECMAScript 3.0 ( 1999 £ 12
B). 3.0 [R2—EXBIEDD , AFRERIZ0E , lABITIVE | BB 7 JavaScript BEERNEL , LIEHIRAT24 &, BREISK , 1FE—
FHaE>) JavaScript , HELHEES 3.0 RANEE.

2000 £ , ECMAScript 4.0 FHAERER, XMRARERBEET  BREHARSAER ES6 4R T, FLL , ES6 HIEARAESLE 2000 &,

FtA ES4 iEEER ? AAXMEAKNSHRT |, X ES3 MTHMEAR , SBIRERZRRESN—YREANERES. ECMA U5 39 SRAERZRS
( Technical Committee 39 , f&#R TC39 ) faZ=4iT ECMAScript fufE , BiREIE Microsoft, Mozilla, Google AT,

2007 £F 10 B , ECMAScript 4.0 IREZR R , AKMWHRE 8 BAAFRIVA. BRE  FANTEEEIXMIE , RETFES L. L Yahoo,
Microsoft, Google NEHIANT , kXt JavaScript BIANER ' —iv. i , ... - vaScript 8li&Z Brendan Eich HEHRY Mozilla A7) , MIREE
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2008 £ 7 B , HFXFT—MRASOZEIEWLINGE , SHDIEAK , FETFHEL | ECMA FFSRE , 1k ECMAScript 4.0 B9FF% , BEFS R
BINREMEN—INEES , &5 ECMAScript 3.1, MHEEBEHANSIEYT B , MALUGHNRA , BFSNNSS | ZiANREREREN
Harmony (#0i% ) . 254X , ECMAScript 3.1 Hig&75 ECMAScript 5,

2009 £ 12 B, ECMAScript 5.0 fRIF=&%. Harmony IBNI—9A= , —EAa{TANRIERER A JavaScript.next B % |, [ERELH
ECMAScript 6 ; —S5RERAAANRZIE , M#MF JavaScript.next.next , TEEITANGRBEEEHEH. TC39 ZRSMEAEERE , ES5 5 ES3 EX
(REFRE | BARNERIEIEAFINEEINN |, ¥ JavaScript.next Fopk. AT, JavaScript.next IEHIE ES6 , H/\h&kLAE |, #ifg ES7. TC39 19
FI#r2 , ES5 K7 2013 FMEFHA JavaScript FFRIERNE , HFELERFP—BERIFXMIE,

2011 4 6 A , ECMAscript 5.1 kg% , HERA 1SO Efrme (1SO/IEC 16262:2011) ,
2013 & 3 B, ECMAScript 6 BEZ54 , AEHMINFINEE. FHIVIhESIRIBIEHIEI ECMAScript 7,
2013 £ 12 B, ECMAScript 6 & k. REE 12 MBINTIeH , WS A KR,

2015 £ 6 B , ECMAScript 6 IEzUEY , AAERMTE. M 2000 FEHE , XBEEET 15 &,

5. BfEBHE

BRNREMIRHIRA | 33 ES6 AIZiFAILAEEKangax.github.io/es5-compat-table/es6/. MEEREANMER , SHFECEMRMSE T , 8B 90%H9
ES6 BRI T .

Node /2 JavaScript BIIRSZ=RZITIME (runtime ) . EXY ES6 RISHFEER. BRTIBLEOATIFRIE  TE—EEANRECETIT , BEHAR
B, EATENGS , JLIEE Node ELLIAT ES6 HFiE.

$ node --v8-options | grep harmony

LHEApSHEaHER | SRR RERARE.

HET—1IE ES-Checker , FIRICEZTMETINEST ES6 BUSHFIER. Haruanyf.github.io/es-checker , AILABZEIEGAYNILEESSZIF ES6 HIFE
E. BT TEMN®S  JLEEREEHERN Node REXS ES6 FISTIFIEE.

$ npm install -g es-checker
$ es-checker

Passes 24 feature Dectations
Your runtime supports 57% of ECMAScript 6

6. Babel 5f328

Babel 2N ZEF3RY ES6 #1885 , AJLUS ES6 U184 ESS RS , NMIAEIEINEHIT. XEWRE | (FILIA ES6 AR SER . XARED
WEMNEREF. TEE—MIF.

/] T
input.map(item => item + 1);

/] S
input.map(function (item) {
return item + 1;

1

EERIRIGREBA TETSLEREL , Babel ISHEIENEERE , ML STIFEELRERY JavaScript TEHUTT .

EEEI#F .babelrc
Babel ECEHE .babelrc , IFHEIMERRERT. /A Babel HNE—F , EEREIXHF.
RIS BRSNS BT,

{

"presets": [],
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"plugins": []
}

presets FRRISTERIMN , EFSIRHLUITAIMNE | (RAILUREREZSE.

# RO AL
$ npm install --save-dev babel-preset-latest

# react FEHLFIN
npm install --save-dev babel-preset-react

+»

AFP B SR R AT GEEAMEBD | 34
npm install --save-dev babel-preset-stage-0
npm install --save-dev babel-preset-stage-1
npm install --save-dev babel-preset-stage-2
npm install --save-dev babel-preset-stage-3

BB B H

RE |, BXEHNOON babelrc,

{

"presets": [
"latest",
"react",
"stage-2"

1,

"plugins": []

}

EE , LUTHE Babel TEFAERAYER |, WSS YF - babelrc,

A STTHERD babel-c1i
Babel f2fft babel-cli TH , ATFap<$1T46H3.
ENREGSUT.

$ npm install --global babel-cli
EARRENT.

# R S A B b AR
babel example.js

ey

# B A RGN

# --out-file X -o ZA¥gEiiti Xl

$ babel example.js --out-file compiled.js
# W

$ babel example.js -o compiled.js

# B HoR Y

# --out-dir EX -d ZEUREHTH®

$ babel src --out-dir 1lib

# W

$ babel src -d lib

+*

-s 244 Hisource map P
$ babel src -d lib -s

FEABRESBINET |, #17T Babel 3, XERE , IRMEEIET , £RIMNRY/NE Babel , BMERMEFE T INGHURE. B—75H , X
B TEESHF AR B ERAEMRAE Babel,

—MBIRINERIG babel -c1i LRATEZH,

#
$ npm install --save-dev babel-cli

RIS . BU5 package.json

{
/...
"devDependencies": {
"babel-cli": "76.0.0"
¥

"scripts": { —= T—=
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"build": "babel src -d lib"

¥

}
HCRIRORHR , BT T EAIRS.

$ npm run build

babel-node
babel-cli TEBE®— babel-node @< , IEH—1N323F ES6 B9 REPL I/E, ©378F Node 19 REPL IMERIFFEINEE , MEALEREIT ES6 {18,

TCAERMERE | M2 babel-cli —fE%%, ARG , #14T babel-node FiHEAN REPL IRiE,

$ babel-node
> (x =>x * 2)(1)
2

babel-node By LIEIZIEST ES6 HIZ, & LEAVCISMAMAI S es6.5s , REEEETT.

$ babel-node es6.js
2

babel-node RATLAZLEEAEINE .

$ npm install --save-dev babel-cli

RIS . BU5 package.json

{
"scripts": {
"script-name": "babel-node script.js"
¥
}

LEREBF , 5/ babel-node B{ node , iIXHE script.js NEF AT TR,

babel-register

babel-register HEHRKE require < , ABILE—MEF. WG BHFEA require IIF .js. .jsx. .esFl .ese FEEBRINM | FHiastH Babel
BATEED,

$ npm install --save-dev babel-register
{EFRRT | BTN babel-register,

require("babel-register");
require("./index.js");

RIE | AFEFENS index. js HA3 T,
FEITHIR | bavel-register AN require ApSINEAISIHEERD , MASITHRISMERD. 25, BT ERTAER , FiARESEFAIMEEAR.

babel-core
WERHLAHBTEEEA Babel A9 API 743 , FIE(EF babel-core 1EHR,
TEHSUT.

$ npm install babel-core --save

RiE B FHAI LAV babel-core
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var babel = require('babel-core');

/] TR
babel.transform('code();"', options);
// => { code, map, ast }

/] SRR (R
babel.transformFile('filename.js', options, function(err, result) {
result; // => { code, map, ast }

s

/7 SCHEEERS (G
babel.transformFileSync('filename.js', options);
// => { code, map, ast }

// Babel AST#%fi
babel.transformFromAst(ast, code, options);
// => { code, map, ast }

EEBYIS: options , AILASEE A XI4http://babeljs.io/docs/usage/options/,

TEZ—MIF.

var es6Code '‘let x =n=>n+1";
var es5Code = require('babel-core')
.transform(es6Code, {
presets: ['latest']
D)
.code;
// '"use strict";\n\nvar x = function x(n) {\n return n + 1;\n};’

LERRBF , transform FENE—NSHE—NFHIER | REBEMEEIRE ES6 13 , ENSHERENEENR.

babel-polyfill

Babel BRIAREEIRFHAY JavaScript €% ( syntax ) , MAEEHRERHY API , LBl Tterator . Generator. Set. Maps. Proxy. Reflect. Symbol .
Promise ELBXFR , UR—LENELBEXNR EAIFGIE (Lbal object.assign ) EBAREEED.

ISk , ES6 TE Array R EHIET Array. from 757k, Babel BIARIIIXNTTIE, MREILXANTTIEIEST | WIUER babel-polyfill , HZEIFAE
Rt—1 A,

LEMSUT.

$ npm install --save babel-polyfill

A ERASES , N7,

import ‘'babel-polyfill';
/] BF
require('babel-polyfill');

Babel ERAREERDHY API JEES |, FMEEALAES babel-plugin-transform-runtime HHRATdefinitions.js3{4,

NESERIRIR

Babel tBAJLARIFISIESAIE. (B2 , M Babel 6.0 Ffia , AEEEIRENNEEENRA  MEEREEWETEMWREHE, NRRESENMEERTETIE , 7
LAEbabel-standalonetR IR HATIILSESIRA | EEIBEAMNR.

<script src="https://cdnjs.cloudflare.com/ajax/libs/babel-standalone/6.4.4/babel.min.js"></script>
<script type="text/babel">

// Your ES6 code

</script>

TR, MISERTE ES6 (U35 ESS | SIMRESBIN. £ iMNER RN CEEBTmAIA.
TERIMTSIEFTRANEETLAERIIMZA |, LA Babel BLA Browserify Al B5t , 24K babelify IR,

$ npm install --save-dev babelify babel-preset-latest
== =
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RS, BR®S1TEER ES6 HIA,

$ browserify script.js -o bundle.js \
-t [ babelify --presets [ latest ] |

LI ES6 A script.js , EHbundle. js , RISRERINHEEEMATLLT .
fE package. json IRE FHIIRE | BIABESRBSTEBNSHT .

{
"browserify": {
"transform": [["babelify", { "presets": ["latest"] }]]
1
J

}

TEL5EIR
Babel #2{f{t—NREPL fE£L/RiF=E , AILATELLS ES6 UR3HE)y ESS (8. HIREAIRAD , TLAEE(F) ESS AR EAMIUETT.

5HttTRNERS
VS TRBE Babel H{TAIBLHTD , XEHFAMIF : ESLint F1 Mocha,

ESLint ATESHENRBINE LN , ZRHSUT.

$ npm install --save-dev eslint babel-eslint

A AMBERERT , HE—MEEXMH eslintrc , FEEFIIN parser FE,

{
"parser": "babel-eslint",
"rules": {

¥
}

FB7E package.json ZHF , IIAMBRNIAY scripts fHIAS,

{
"name": "my-module",
"scripts": {
"lint": "eslint my-files.js"
s
"devDependencies": {
"babel-eslint": "
"eslint": " "
}
}

Mocha ME—MNUIRESE , NRFEHITER ES6 B EATIIEHIA , TTLMER package. json B scripts. test,

"scripts": {
"test": "mocha --ui qunit --compilers js:babel-core/register"”

}

LTE@SmSH , --compilers SHUEEHARIFERDES | MIEREE T js B |, ZBFHE(FHA babel-core/register 55455,

7. Traceur {388
Google AT Traceurt&das , A LUE ES6 {RR2EE ESS 1D,

=t PN
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Traceur fiFHE ES6 BEEEANI. BT, YWIRTEMITLERINE Traceur B34,

<script src="https://google.github.io/traceur-compiler/bin/traceur.js"></script>
<script src="https://google.github.io/traceur-compiler/bin/BrowserSystem.js"></script>
<script src="https://google.github.io/traceur-compiler/src/bootstrap.js"></script>
<script type="module">

import './Greeter.js';
</script>

EFEARBS , —HE 4 P script 78, F— PRI Traceur RIENH , F M= MRS NEX BT REREE | S NZNEBREE
XAMHAREATLAER ES6 73,

R, B script FREHY type BIAYER nodule |, AR text/javascript . X2 Traceur fRiEEHRE ES6 BAINE | WX SENIERE
type=module FYESERIFEA ESS , AGHEITLNMEEHIT.

FRTSIFYMER ES6 BIA , B LAEEAENITHIE ES6 3.

<script type="module">
class Calc {
constructor() {
console.log('Calc constructor');
}
add(a, b) {
return a + b;
}
¥

var ¢ = new Calc();
console.log(c.add(4,5));
</script>

EEBERT , LEAEAEEHEITNTW 9.
SNERAEXS Traceur BT/HERSHRIES , TLIRATESHEENSE.

<script>
// Create the System object
window.System = new traceur.runtime.BrowserTraceurLoader();
// Set some experimental options
var metadata = {
traceurOptions: {
experimental: true,
properTailCalls: true,
symbols: true,
arrayComprehension: true,
asyncFunctions: true,
asyncGenerators: exponentiation,
forOn: true,
generatorComprehension: true
}
s
// Load your module
System.import('./myModule.js', {metadata: metadata}).catch(function(ex) {
console.error('Import failed', ex.stack || ex);
1

</script>

LEAHRSF , BFEER Traceur RFIZBIIR window. System , $AfF System. import F5ARLAFSKNNEL ES6, MEMAHE , FEEN—NMEENR
metadata , IZXIZRAY traceuroptions BIERTLABLE 235 ES6 THRE, UNERIRA experimental: true , FiZRmbR T ES6 LIS , RS i5—LesLiG 4 AIFRTN

ab
BEe

fELE5IR
Traceur tofRft— MELRRES | ALUELIS ES6 (34N ESS 3. HIREMNTD , FILUEREEA ES5 RIS EANTUELT.
LEHIFIFEES ESS RIDEIT , HR TEXMET.

<script src="https://google.github.io/traceur-compiler/bin/traceur.js"></script>
<script src="https://google.github.io/traceur-compiler/bin/BrowserSystem.js"></script>
<script src="https://google.github.io/traceur-compiler/src/bootstrap.js"></script>
<script>
$traceurRuntime.ModuleStore.getAnonymousModule(function() {

"use strict";

var Calc = function Calc() { ) )
console.log('Calc constructor'); —= =
3.
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2

($traceurRuntime.createClass)(Calc, {add: function(a, b) {
return a + b;

3 AN

var ¢ = new Calc();
console.log(c.add(4, 5));
return {};

s

</script>

R S1TiER

{ERESITTEEART , Traceur 2— Node AIERR , E5REER npm &2,

$ npm install -g traceur

LRI | BUATLATEAR 1T MER Traceur 7
Traceur Ef&IE/T ES6 WA | RENERIHERNZITER , LARIERY calc.js Al

$ traceur calc.js
Calc constructor
9

WMRENG ES6 MIAGL A ESS (17 , EXATENSZE.
$ traceur --script calc.es6.js --out calc.es5.js

EEARBAT --script IREEMANY |, - -out IEIERTMEERIH .

AT BB ERIFEARAL , RIFINLE --experinental J5EIA,
$ traceur --script calc.es6.js --out calc.es5.js --experimental

AR AT NIRRT |, AT LA AR R IE T,

Node #IFHIAE
Traceur Y Node FiEUIT ((REBREE traceur 1R )

var traceur = require('traceur');
var fs = require('fs');

/] 5 ES6 MIAFENTFT
var contents = fs.readFileSync('es6-file.js').toString();

var result = traceur.compile(contents, {
filename: 'es6-file.js',
sourceMap: true,
// FABBE
modules: 'commonjs’

s

if (result.error)
throw result.error;

// result R js JEIESALHIEH ESS AU
fs.writeFileSync('out.js', result.js);

// sourceMap JEIEXTN. map i
fs.writeFileSync('out.js.map', result.sourceMap);

B

Tk

= T
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1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

P

- TR
- RIEER

let #1 const &

i.let Hi$

2 3RB{E L
3.const %

4. REMRHE
5.global 3%

let A1 const fiy4 - ECMAScript 6\ [

1.

let %5 § ©

BXEix

ES6 #iE T let ip< , FSKAIARE.

{

let a
var b

10;
1;
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}

a // ReferenceError: a is not defined.

b// 1

EFERBERBRRZS , 550 let Ml var FRRATRANEE, REEMABRZINIBXANEE , ER lot FIANEERE , var APNZEIRE] 7 IEMH
BB, XK, let FIANEERTEMENEBREH.

for fEIRAGLTELES | BURGERM let B,

for (let 1 = 0; i < 10; i++) {
/...
}

console.log(i);
// ReferenceError: i is not defined

EEABRSF , HHEER 1 RTE for EIMARBR , TEEMEAIIS | BHSIRIE.
TEIRBINRER var |, REHENE 10,

var a = [];
for (var i = 0; 1 < 10; i++) {
a[i] = function () {
console.log(i);

s

}
a[6](); // 10

LEEAHET , 8 i Bvar pSHEBEN , EE2FEEREEN  FUEBRE—EEi. SXER T8 i NERIRERE , MERAEIRGEE
BIERELAIBRAY console. log(i) , BERY i IERNMELBRI i . BHEN  FTEEE a IRREEN i , EENBERE— i , SEETHRLNERE
—R i RYE , EIE 10,

SNERMER et |, FRRARIRRNERRIFMREATN  REHHIIZ 6.

var a = [];
for (let i = 0; i < 10; i++) {
a[i] = function () {
console.log(i);
s
}
a[6](); // 6

EEAHEF, B8 i 2 let FAR , HEIAY i REARBIREY , FIABRERN i HSEE—MNEE | fUSERTHNR 6 . (REERE , IRE
—RIETRIIRR | BBREHSAN , AEEANE E—RERNE , NMiTEHARERANE ? XZ2REA JavaScript SIEREPRICE L—RERANE , 1]
IRUARRIRE i B, BIE L —REMAIER EH TR

B, for FERERE—MERIZAL | UBIREEIAZERBIE D R— P RIERE , MEMARERE— BRI F/ERIE.

for (let 1 =0; 1 < 3; i++) {

let i = 'abc';
console.log(i);
}
// abc
// abc
// abc

EEABIERET , WHT 3 K abc ., XFRBRIAEHIZE | SEALE | MER—MERE , BB RMAFRE.

FEFEZERA

var RS ERELREIR ISR , WREALIERBAZAIER | (B9 undefined . XMEIRSS O DRBLEEN , RR—RAGEE  TENZERBE
BZRAAILMER.

ATHEXFRS , let BLHETIEFTH , EFEPNRE—EEEHAEER  SNRE.

// var W
console.log(foo); // fittundefined
var foo = 2;

// let RN
console.log(bar); // #ifiReferenceError
let bar = 2;
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FEATEG , & foo A var O , RRETERT, BHATHAGITH , T8 foo BEFE T , (BRIZAE , FTUAREIL undefined . 38 bar A
let ORHE  FERETERTT, XRTVEFHEZA , T8 bar EAFEN  XMRAIE | et —MER,

ERETEX
RERFIFABRFE let <, EAFEBRIZEMN E" ( binding ) IXRMXIE , FAEZINBRISANN.

var tmp = 123;
if (true) {
tmp = "abc'; // ReferenceError

let tmp;
}

LFERBY , FEEREE tnp , BRRE(FAEA let XERT—NEEEE tnp |, SEUGEISEXMRRIERE , FILAE let FRIFZERT, X tmp IE
BERIRIE.

ES6 BAFRHIE | AISREKIRAPIFIE let 7 const @3 , XD EKRIIXEapSFEIARIER | N—FHERZe T HIAFRE. NEEFHEZAMERXLRR
RS,

Bz, ERERA , (£ let pSHARELZR  ZREHRATEMN. XEEEL , R ERESEX” (temporal dead zone , f&fR TDZ ),

if (true) {
// TDZFFUf
tmp = 'abc'; // ReferenceError
console.log(tmp); // ReferenceError

let tmp; // TDZZEW
console.log(tmp); // undefined

tmp = 123;
console.log(tmp); // 123

LEREBF | 7 Lot GOFIIEE tp ZAT , HEFER tnp A9FEX",
“ERTESER BERE typeof AER—NENZERHURE.

typeof x; // ReferenceError
let x;

LERBRF , B8 x £ let LA, FILIERAZAE, MET x A" EX" , RERZIZZEMARE. EIb, typeof IETHEAIIH—

ReferenceError,

TERELE: , MR—ANEERALEWER | A typeof RMASRE.
typeof undeclared_variable // "undefined"

LEMRHRBF , undeclared_variable B—NAFEMNEES , ERIRE undefined”, AL, 75885 let ZHI , typeof BEMFEENZBLEN , Kzl
SRS, WEX—AARL Y. XEMRITRATIARFRRIFNFREIE , TE—CERERPEZEER , SRS,

BE XIS  AAB BRI,

function bar(x =y, y = 2) {
return [x, y];

}
bar(); // it

EERRF , VR bar RELZFTLAREE ( RLSTIIATRENREE ) | REASE x BUAMES TS &8y , Ml v iBRERE , BT X . R y A9
IMER x |, IASIRIE | EALE x BEFET.

function bar(x = 2, y = x) {
return [x, y];

}
bar(); // [2, 2]

B, TEIKBESRE , 5 var BITATE.
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/] A

var X = X;

/1
let x = x;
// ReferenceError: x is not defined

EEAIIRE  hEEIEIMIER. (£ let FRZER , ARTBENEFBETMREIER  BiakE. LEXTHETXMER , %R x AIHEH
IBORKBEHUTTEAAET  FER x 9E | SEIRE x KEXL".

ES6 MIESRIMIEXA let . const IHARHINEERT , TERATHDIETIIER | ILEREFHERHERXIEE | NMSEERZIMITA.
XEFRUEIRIE ESS5 2RENN , IER TXMIE | BRIUSSERIREST.

Bz, BEMEKNARME  RE-HASEERE  ECRANEEMEEFET  BRTURI , REFEIFHETEI—THIBHI , ZaTLSR
BRI E.

ARirESRH
let AAVHEHERIERERN , EEFHR—EE.

/] s

function func() {
let a = 10;
var a = 1;

}

/7 A

function func() {
let a = 10;
let a = 1;

}

Bt | FREFER IR EF RS

function func(arg) {
let arg; // R4
}

function func(arg) {
{
let arg; // ANiREH
N
H

}

2. RFAEFIR

A ATERR(EBLE ?
ES5 RELBIFREFIRAERE  IRERFIFAE , XERESTSETR.
RS, NELEFRSERINERE.

var tmp = new Date();

function f() {
console.log(tmp);
if (false) {
var tmp = 'hello world';

}
}

f(); // undefined

TEBHNEERRE , if RIERINEBERIINEN tnp &2, WEBERREN tp T2, B2, R ITE | BIHERA undefined , [RRETEER
F . SHHEDN tmp TEES TINED tnp TE,

MR, FRITHREAREENEEEE.
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var s = 'hello';
for (var i = @; i < s.length; i++) {
console.log(s[i]);

}

console.log(i); // 5

EEAmE , B8 i AFREEER  BRERERG  BHREEE  MERT2RRE.

ES6 HIRRIERIE
let SEFR B9 JavaScript i 7 HRRAERLEL.

function f1() {
let n = 5;
if (true) {
let n = 10;

}
console.log(n); // 5

LEAREAERNMEER , BEBETEE 0 |, BTEREH 5. XFRTIPERBRAZHNERDRIIZE. WRFREER var EXZEn |, REHHAE
72 10,

ES6 RFRRIEFREIMERIRE.
{{{{{1let insane = 'Hello World'}}}}};
FEABERT ORISR ERE. SNEERETEENAEEREIEE.

{{{{
{let insane = 'Hello World'}

console.log(insane); // R4

I
REMFRERTLIE XN ERERIRSEE.

{{{{
let insane = 'Hello World';
{let insane = 'Hello World'}

I

REZAEFISAIHIN | SERR EESIRIST 2 M ARISZBPHUTEREERIAT ( 1IFE ) REMET.,

// 1IFE 5i%
(function () {
var tmp = ...;
YO
/1 RGN %
{
let tmp = ...;
}
RBIERIR S REFSEE

REBETREERRAFAEZ 5 ? XE—MESS ARBIEE,
ES5 MliE , RERBEAETNE(FRIEFAIREEREZ AR |, TREERBAERIEFERA.

/1 &b

if (true) {
function f() {}

}

/1 TEH
try {
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function f() {}
} catch(e) {
/...
}

LEFFREGE , 1RYE ESS AUNIEERIREN.
B2, MWESSHKEETXMIE , ATRELFNIAAE | ERSUFERRIEREZ PREPRE , Bt FEAHEREREREET | TRIRE.

ES6 SINTHREAERE , AFATFERRIFREZ AR, ES6 ME , REIFREZ T , REFEIREDRNTAZEMT let , FERFIFEREZIMTTS
A.

function f() { console.log('I am outside!"'); }

(function () {
if (false) {
[/ EEHEY R
function f() { console.log('I am inside!'); }

¥

LOH
HOMH

EEMARIE ESS hizfT , 255' am inside!” , BINTE if WFABRRIEREL f SBIRFIEIRECLED , SERRETAYCABAIT.

// ES5 i
function f() { console.log('I am outside!'); }

(function () {
function f() { console.log('I am inside!"'); }
if (false) {
}
£O);
10);

ES6 B2 A—HT , BB L2153 T am outside!”, BENREIEAIHRAPBRIRSSENT let | IMEMEHZINERM. BF | WRIREATE ES6
YRR T — T EEAYES , RSIRIERY , XEHAR ?

B3k | GNSREEE T REAERIE AR IRRIREAILIENN | BEASWEBATERATN. AT REZELFERFRAE | ES6 AR BEEAE , NN
BRAOSCIA AINEST LEAIHE . BECHHTABE.

- FVFERRA R A RREL.
- BREFEBRRIAT var |, AIRIRFEIE B EREERE FAEATISLER.
- BT, REFRERIRTEIFTERIRR(ERIATSLER.

IR, EE=FMNAY ES6 RURIKSERSIAR  EEMEISTIIAREST | BRGRFIERSAIREIAIAZSE let AE,

IRIBX =AM |, FENIYSERAY ES6 IR |, SRRIEFAIHMAERRRIEREL , 17928 TF var FRBVEE.

/] WYEERH ES6 PR
function f() { console.log('I am outside!'); }

(function () {
if (false) {
// EE YRR
function f() { console.log('I am inside!'); }

}

O
YO
// Uncaught TypeError: f is not a function

EHEAYCIERS ES6 RNt |, SR | FAKIRETAIR TEAES.

/7 WA ES6 PR
function f() { console.log('I am outside!'); }
(function () {
var f = undefined;
if (false) {
function f() { console.log('I am inside!'); }

¥

O
10D
// Uncaught TypeError: f is not a function

EERINESERHTAERAK | Mz RERE(ERERAR ik IZEMERHFRER | TIARRSBED.

http://es6.ruanyifeng.com/#docs/let
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/7 BREGE S
{
let a = 'secret';
function f() {
return a;
¥
}

/1 BREERIL
{
let a = 'secret';
let f = function () {
return a;

s

}
B, BE—NFEEEAIMTT. ES6 FIRRMFREAITABREEIMN , REERAESHER TR , MREEAXES | MaikiE.

/1 AR

‘use strict';

if (true) {
function f() {}

}

/] Rk

‘use strict';

if (true)
function f() {}

do Fixzl
FRE  RFIFAEE—MED  BSNREEE—RE , [REREE.

{

m
n e+

* |l

1
t
}
EEAET , REEREEREMNEDIRE—R. B  mREIEBELSL  IREINESE t (YE , BARFIEBEAREE | BRIFt 22RE%E.

WEE—MRE | HERFEAETUZARER | hHRITLIREE , INEHREERFIEREZAINL do |, FEEA do FRAR | REHMKIREIRER
BEHUTHIRIATAIE.

let x = do {
let t = f();
t *t+ 1;
s

FERBRYS , TE x EFEMEIEBEREE (t * t + 1),

3. const ®i&

BEXEx

const BRA—MRIEMEE, —BE5 , BENENAREREE.

const PI = 3.1415;
PI // 3.1415

PI = 3;
// TypeError: Assignment to constant variable.

LEAERBEREEENESRE.

const FREANEERNENEE , XEHKE . const —BFEATE , MMFIAIIAN | FEEBRILIGRE.
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const foo;
// SyntaxError: Missing initializer in const declaration

EERBBERR  XWTF const ki, IAEPARRE , HREE.
const KUEFIRS let apoHER) : RESBBFTERIRRIERIEAER.

if (true) {
const MAX = 5;
}

MAX // Uncaught ReferenceError: MAX is not defined
const AR LAEANVEERENET , ANFEEUX | RegERPRINEREER.

if (true) {
console.log(MAX); // ReferenceError
const MAX = 5;

}

FERBEREE vax EIZEIRER | SRIRE.
const FEAUER |, tBS let —# AT EESRHR.

var message = "Hello!";
let age = 25;

/1 CAT PSR
const message = "Goodbye!";
const age = 30;

&

const SEFR LARIERY , HARZENENMSHE , MEZEEAA T AFIMENE). T ERRNIE (HE. FFRH. HRE) | BRREFE
EfR

TEIEMIMRFEL, AtERTER. EXNTESRENME (E22WSMEE )  TEERNAFELE , (RFHRE—MES, const RE
IBXMESREERN  ETEEANSIEEIRTETEN , M2 ReEHT. Bt B— M NUREREAEESTEFEIVD.

const foo = {};

// 9 foo WIM—AMJEtE, TTLLRT)

foo.prop = 123;

foo.prop // 123

/1 ¥ foo FEMT KR, WA
foo = {}; // TypeError: "foo" is read-only

LEEAIEF , BE foo EFIIR— ML , X MBIHEE— IR, FAIRNREX ML, BIREEE foo IERB— Ml , ENRASIEATEN , ALl

RATTLAAELR IR
TERB T,

const a = [];
a.push('Hello'); // w#hiT
a.length = o; // AT
a = ['Dave']; /] A

EEAEF , B8 2 A  XMEFSETERN , BERUREAS—HEARES o , SiRE.
SNERERVENGIISIRES | ROZAEM Object . freeze J3iE.

const foo = Object.freeze({});

/] FWRERR, FE—ATARE;
/] TERHERS, AT R
foo.prop = 123;

FERRRS , BE foo ER—NFERINSR |, FTLARIFTEEREER | FERIIERIRIE.
RTINS AZIFE  MRAOBMBMZAS. THE—MENRARASEI0REL.

http://es6.ruanyifeng.com/#docs/let
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var constantize = (obj) => {
Object.freeze(obj);
Object.keys(obj).forEach( (key, i) =>
if ( typeof obj[key] === 'object' )
constantize( obj[key] );
}
1
s

{
{

ES6 FEFZEM MG

ES5 REMMAEIAEERGIE © var @& function . ES6 BRTIRIN let Ml const @< , EEEDIASIRE , BINEMEREZENE © import &
S0 class @<, AL, ES6 —it5 6 MERZENSE.

4. MEMNRAIETE
TEXIS: , TENSEIREHERIR window I , 7E Node JEHORE global M. ES5 2 , EMSMENSLRBERESNH.

window.a = 1;

a// 1

a=2;
window.a // 2

LEEAEF , RENSHNEERESEREEMNRE , BR—HE.

MENSHNEIESERREER , AR JavaScript IBERARIRITNEZ —. XEFANKITHRT/IMERME , BARRFEmMINFHRHEER
AR | REETHZEENE (EAREETRENENSINBELENEN  MBMNERIS ) | R, BFRRSZTAREHEET £
FEZE (HNFTFHE ) | &EF  ENSRNEERRATLUESR , XIFERFTERWHERE. B—77H , window WRBLAE Y , IERIZNIGEERNE
HAXMSR , MENSRE—MEERE XS , HERFGIER.

ES6 ATHEX—m , —AEHE , ATHRERAM , var ol function HOFPENLBEER , RKIBREMENSIEY | B—AENE , let B,
const &3, class L ERNEREE  FERTIMENREN. EHENR , M ES6 Fin | £ REERFLSMENRAIEMENH.

var a = 1;
// WIELE Node [f) REPL 3153, "LLE global.a
// BCERAEM 7, SR this.a

window.a // 1

let b = 1;
window.b // undefined

LFERBRY , 2B%E a i var w<ER , IUERENSHENL | £B%E b H let <HER , FIUEFRRENSAIEM | IR[E] undefined,

5. global X5
ES5 WIENS , A5HE— NI , RACESHINEREFH .
- SINSEEEE |, TENSRE window , {8 Node 1 Web Worker &8 window ,

- NYSESFN Web Worker BB , self tBIEMTREXNS , B2 Node j&E self,
- Node B , TUEXSRZE global , {BEEAMINGEAIF.

E—BRABATRBESTINS | FelNEENS  IE—REFER this T2 , (BEEEERM.
- £BEREF |, this SIRETTENS. B2 , Node #&HF0 ES6 &Rt |, this IREIRVEHETHEER,
- REEEA this |, MRBERZIEANRIGEET  MERMIEAREIET , this RIEANENSR., B2 FSEIT , XA this RIRE
undefined ,
- FEEMEEEL, , XEEEEL , new Function('return this')() , RESIREIZFEIIR, BE , RN T CSP ( Content Security
Policy , REREEER ) , BP4 eval | new Function IXEET5iAEBRIREFIA( R,

GEFmA | REREI—MTTE  JLERERBRT | BREENSR. TEEMMMERTLAERTTIE.
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/1 Jiik—

(typeof window !== 'undefined'
? window

: (typeof process

typeof require

‘object' &&
'function' &&

typeof global === 'object')
? global
: this);
/1 T
var getGlobal = function () {
if (typeof self !== 'undefined') { return self; }
if (typeof window !== 'undefined') { return window; }
if (typeof global !== 'undefined') { return global; }
throw new Error('unable to locate global object');

}s

WEE—MRE  ESHVERIRE | 5 global fEATRENSR. HHELR , HEMET , global BEEFAR , MITLNEZEIENR.

B FE system. global #&I TIXMER , AILIEFBHREZE global ,
// CommonlS [f1'5ik
require('system.global/shim')();
// ES6 BiH'5ik

import shim from 'system.global/shim'; shim();

FEAERTLMRIESFIMEER , global WREZRFEN.
// Common3dS [{)5¥k
var global = require('system.global')();
/] ES6 BLHHE

import getGlobal from 'system.global';
const global = getGlobal();

LERIBSTENSRIIAZE global .

B
i

http://es6.ruanyifeng.com/#docs/let
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ECMAScript 6 AlJ]

F# - i
SIS BRI
| QJ

B#

0.1

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

TERIREFEEE

1. EBRIRRAIE

2. RARHETE

3. FFERORFAE

4. (ENHRENZORE
5. BYSHRRRIAEE
6.EESEE

7.FBi&

1. HERRHAE

BFRE
ES6 &R —EE , NEENISRIRIE , SREHTINE , XHFRAME ( Destructuring ) .
LAAT , AREIRE , REEERIETEE.
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let a

let b ; 2;
let ¢ = 3;
ES6 RIFSh FEIXEE,

let [a, b, c] = [1, 2, 3];

EEAEER  JUNSRAPRIE , RIS |, WEEE.
FRE  ZHEEBET EALER , RAESSHARMENER |, ZREENSER FINAYE. THE—LERREAR TRHERGIF.

let [foo, [[bar], bazl] = [1, [[2], 3]1];
foo // 1
bar // 2
baz // 3

let [ , , third] = ["foo", "bar", "baz"];
third // "baz"

let [x, , y] = [1, 2, 3];
x // 1
y // 3

let [head, ...tail] = [1, 2, 3, 4];
head // 1
tail // [2, 3, 4]

let [x, y, ...z] =['a'];
x // "a"

y // undefined
z // []

SNRAHAAAT) , TEAWEMETF undefined .,

let [foo] = [];
let [bar, foo] = [1];

VAR SR ERE TR , foo AYEERASET undefined
B—TERERTEMRE , BESOER , RLE—BONSSENNEE. XFMERT , BRIAT LRI,

let [x, y] = [1, 2, 3];
x // 1
y // 2

let [a, [b], d] = [1, [2, 3], 4];
a// 1
b // 2
d// 4
LFEENMIF , BEFAZEEE , (B2,

MREFSHADFEHE (BRI, FRAEBHEY , 20 (Iterator) —& ) |, PBABSIREE.

/7

let [foo] = 1;

let [foo] = false;

let [foo] = NaN;

let [foo] = undefined;
let [foo] = null;

let [foo] = {};

FEESEHAERE  RASSHIONE , BABIYERLUNEFRES Iterator 0 (BIANEER ) | BAXSHAES Iterator EO ( RE—1FXL
£).

T Set G519 , thEJLAEREEARIMENEIE.

let [x, y, z] = new Set(['a", 'b', 'c']);
x // "a"

B b, REFMSIREOES Iterator 50 , FOLLRBEERAIEOTHE,

function* fibs() {
let a = 0;
let b = 1; = T—=
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while (true) {
yield a;
[a, b] = [b, a + b];
}
}

let [first, second, third, fourth, fifth, sixth] = fibs();
sixth // 5

LFEIEF , fibs E— Generator &E (£ (Generator B —F ) , [R4RH Iterator #0O. FEOIRESEORMNIXMEOIREUE,

BRIAME
RN E VS EROAME.

let [foo = true] = [];

foo // true
let [x, y = 'b'] =['a"']; // x="a', y="b'
let [x, y = 'b'] = ['a', undefined]; // x='a', y="b'

TR, ES6 WEMFERFSESIEER ( === ) , AlT—MIBREEE. ATkl , IR— M EERRATHEET undefined , BUMERFSEX.
let [x = 1] = [undefined];
x // 1
let [x = 1] = [null];

x // null

EEAEF , MR—MRERRE null |, BUMERARER , B null FFHEET undefined .,
RFONER— R | BBARXNMFAXZRBIEKERN , BRBERZRAE  F2KE.

function f() {
console.log('aaa');

}

let [x = £()] = [1];

LT, B x BERENE , FTLARE £ IRAFSHIT. EEAIREESSEN T TEAMES.

let x;

if ([1][@] === undefined) {
x = f();

} else {
x = [1][e];

}

BOMEATLAS | IR ENEMEE | EiZTENE SR,

let [x =1,y =x] =[]; /] x=1; y=1
let [x =1, y = x] = [2]; /] x=2; y=2
let [x =1, y = x] = [1, 2]; // x=1; y=2
let [x =y, y=1] = []; // ReferenceError

EESE—REXZALUSEKE  REN x ARIEOAMEyY Y, v IBRERH.

2. WRAIFFENRE
RITRATLUR T | EATLRTXR,

let { foo, bar } = { foo: "aaa", bar: "bbb" };
foo // "aaa"
bar // "bbb"

MRARSHEET N EENFE. HENTRERFAIN , TENNEHEHVERE ; MUSNBIERERST  TEURSETRS , 16
EIEHRYE.

= T
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let { bar, foo } = { foo: "aaa", bar: "bbb" };
foo // "aaa"
bar // "bbb"

let { baz } = { foo: "aaa", bar: "bbb" };
baz // undefined

LTEBHNE— T , ESELONFNEENRRF , SEEaIRITMEEBMINAFA—E . BEENINERSREHE. E-MIFHEEIREXN
BEEENE  SHEAENE , &EFTF undefined,

RTER SRR, WASH FEXHE.

let { foo: baz } = { foo: 'aaa', bar: 'bbb' };
baz // "aaa"

let obj = { first: 'hello', last: 'world' };
let { first: f, last: 1 } = obj;

f // 'hello'

1 // 'world'

XSLhR EiRER , MSAVEER TERINES (21 (MR —=).
let { foo: foo, bar: bar } = { foo: "aaa", bar: "bbb" };
HER , WSRAFEIEEREIE | 2EREIRREN | XEEMAYNATE, BIERRENEEE  MAEE.

let { foo: baz } = { foo: "aaa", bar: "bbb" };
baz // "aaa"
foo // error: foo is not defined

EERBRF , foo BIEAMET , baz ARTE, HIERMEREE baz , MAREN foo,
SHE—+ , BEta L BT RESEINSR.

let obj = {
p: [
'Hello',
{ y: "World" }
]
s

let { p: [x, {y }] } = obj;
x // "Hello"
y // "World"

EE XA p BRI, FREE  FASHE. R p BEFAZEME , LIS N EXAF.

let obj = {
p: [
'Hello',
{y: "World' }
]
s

let { p, p: [x, {y }] } = obj;
x // "Hello"

y // "World"

p // ["Hello", {y: "World"}]

TERB—MHIF.

const node = {
loc: {
start: {
line: 1,
column: 5
}
¥
s

let { loc, loc: { start }, loc: { start: { line }} } = node;
line // 1

loc // Object {start: Object}

start // Object {line: 1, column: 5}

LEEABERBEOME , SBIEX loc, start, line ZNBMAMMIME. T2 RE X line BMAWMAIREZF , RE line LR, locHl

start FBEES , FETE, -8 s
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TEHRREMERGIF.
let obj = {};
let arr = [];

({ foo: obj.prop, bar: arr[@] } = { foo: 123, bar: true });
obj // {prop:123}
arr // [true]

MSRARIB AT LIEEIIAME.

var {x = 3} = {};
x // 3

var {x, y = 5}
x // 1
y //'5

{x: 1};

var {x: y = 3} = {};
y // 3

var {x: y = 3}
y /5

{x: 5};

var { message: msg = 'Something went wrong' } = {};
msg // "Something went wrong"

BOAMBEERIRMR | MRAUBMHEF8ET undefined

var {x = 3} = {x: undefined};
x // 3

var {x = 3} = {x: null};
x // null

FEAREF , IR x BESET null |, FIATIEIESET undefined , SEENABASERL.
WMRAARIIY , TEAIVEZST undefined

let {foo} = {bar: 'baz'};
foo // undefined

RBIEXRREANSR | MEFUSRMAENRXBEATE | BABERIE.

/1
let {foo: {bar}} = {baz: 'baz'};

FEARES , FSEOTRE foo B, WHN—NFUR., ZFISRE bar B, FENSHRE. FRRER , E7 foo XAFET undefined , BEFE
MRS | BE TEAR.

let _tmp = {baz: 'baz'};
_tmp.foo.bar // 4

UREE— ELFENZERTRERE , SAEERIVD.

/1 HRINEE

let x;

{x} = {x: 1};

// SyntaxError: syntax error

FERBHEERRE , E79 JavaScript 31245 (x) B#ER—MUBR | NTTREIELER. RETEXIESERITE |, #% JavaScript AR
FURBER | A BERRIRIX M EIRE,
/] EH %

let x;
({x} = {x: 1});

FEABSEMMIRESY , WE—EESER , ULUERIT. XTEESSEOMERXER , ST,
BUEERTSS OGNz  TNEFAZES. Bt , JUSHIFERERNmESRIAZ.

({} = [true, false]);
({} = "abc'); = - ==
() = 112 - T

http://es6.ruanyifeng.com/#docs/destructuring 5/11



2017/11/20 A5 [ RAIRAE - ECMAScript 6]

LHRERBEAELTEN , BREERGIEN LT,
MSRIFHARE  TLMRSEESIIENSITE  MEZIRENZE.

let { log, sin, cos } = Math;

EERDG vath IIRARIEL, IE52. REZ=/N70% , MESINNANEE L, FERERMSTSERS.
HATFHERREHFRINISR |, BTSSR H T SRE AR,

let arr = [1, 2, 3];

let {@ : first, [arr.length - 1] : last} = arr;
first // 1

last // 3

FEBSER TNSEE, $¢H arr B9 0 BXIMANER 1 , [arr.length - 11 FE 28, WNAER 3. HESXMEL, BT BUHERER", &
R (IZaRE) —&.

3. FRFRRIREE
SRSOALGIRE, XRRAMAT , FRHSRICRN T — AN,

const [a, b, ¢, d, e] = 'hello';
a// "h"
b // "e"
c// "1
d// "1
e // "o"

RFARNSEE— length Bt , RIGETTLSX A BIHEAEIRE.

let {length : len} = 'hello';
len // 5

4. YEFHRENBESWHE
PIORER , MRSSENRRENARE , WRER AR,

let {toString: s} = 123;
s === Number.prototype.toString // true

let {toString: s} = true;
s === Boolean.prototype.toString // true

FEARREG , BENRRENSENSES tostring B , EILEE s #HENE/E.
RAERNE , ARSSHDNETENREEE | FTBEEANSR. BT undefined Fl null EEAMNSR , FILXIE(IHTRERE , H#2R

.

let { prop: x }
let { prop: y }

undefined; // TypeError
null; // TypeError

5. BHSHRIRREEE
A S ST LM PR IREL

function add([x, y]){
return x + y;

}

add([1, 2]); // 3
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EEREBT , RE add WSHEELEE—NEE | BEENSEIH—Z , SUBSEFIHRENEE x My . MTREARIHORIBER , SII8REZEN
BHEExMy.

TEEB—MIF.

[[1, 2], [3, 4]].map(([a, b]) => a + b);
/113, 7]

RIS HAREE I LAEREOAME.

function move({x = @, y = @} = {}) {
return [x, y];

}

move({x: 3, y: 8}); // [3, 8]
move({x: 3}); // [3, @]
move({}); // [0, @]

move(); // [0, @]

EEAIEF , B nove ISHE— IR , EEIXIX MR TN |, B2IZE x My BYE. MRBHIEN , xfy FTEIME.
IR TENSESBEIF ISR,

function move({x, y} = { x: @, y: @ }) {
return [x, y];

}
move({x: 3, y: 8}); // [3, 8]
move({x: 3}); // [3, undefined]

move({}); // [undefined, undefined]
move(); // [0, @]

LERBREIRE nove NSHUSERIME | TIARAZE x My ISEFME | FTLUISERISHI—MEEREER.

undefined B REISEAIBIAME.

[1, undefined, 3].map((x = 'yes') => Xx);
// [ 1, 'yes', 3]

6. EfE ST

BRMESARESE  EERTERFTER. T mFER  — A FARREN | BRFAN  IRENEN—THABRDE | K/ETE (S~
3 ) FS5seRNE.

HILHSRIERE | INREXHHIERES EALLE, ES6 AR , REFTURSERENILY , BIASEREES.
BR , XEMNSEIR ERBARZHE  AIREREZEAMN. Fit , EBREGHE , IAEERAPHERES.

FaEEREESRYER
T =MasE S EREES.
(1) ZEFPED

/] AR
let [(a)] = [1];

let {x: ()} = {};
let ({x: c}) = {};
let {(x: o)} = {};
let {(x): c} = {};

let { o ({prp})}=A{o{p:2}1}

L@ 6 MEDHMSRE  AAC(EELEFHEED B REERRES.
(2) BEEH
RHSHHETEERR , AT EHEEES.
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L
function f([(z)]) { return z; }

/7
function f([z,(x)]) { return x; }

(3) WEEDRER

/1 AR
({pral})={p:42}
(fal) = [5];

EEAEBEEMEHERES 2T |, SEUREE.

/] AR
[{pal), {xoc}]="[0{ {3

EEABE—EoENERESZ S | SEIRE.

HLAEREES /ISR
AUERRESHERAE—F | MEEDNIHEERS | TUERRES.

[(b)] = [3]; // LW
({ p: (d) } ={}); // LW
[(parseInt.prop)] = [3]; // 1EW

EE=TEQEILUIERHIT  BAESE(EREESET  MAEAFBHEY | EXE(INERSHABTERN—#s. $—MEa+d  RXEREE

BE— AR | REESTX  BTEYT &R , MARd ; B=TEVSHSTETIMEE—IL

7. A&
TROEIREBIRS.
(1) RBIERIE

let x
let y

1;
2;

[x, yl = [y, xI;

LEfCIBHEE R x fy B9fE | XEHSIENMYEE | BB, IEXIAFEEHT.
(2) NESIEEISAME

REHARBERE—ME , MRTBREIZME , RESFEIMESERNSRERE. 57 RERE , BHXSERIFSESE.

/7 RE AN

function example() {
return [1, 2, 3];

}

let [a, b, c] = example();

/7 BREAR G

function example() {
return {
foo: 1,
bar: 2
s
}
let { foo, bar } = example();

(3) AYSHRIEN
RAER L S — A S TR B XIRGEsk,

/1 BHE AT R I
function f([x, y, z]) { ... }
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f([1, 2, 3]);

/] ZHEGE—HIERT L
function f({x, y, z}) { ... }
f({z: 3, y: 2, x: 1});

(4) i2EY JSON i
FRMIME(EXITREN JSON X PRIEIE | TEHER.

let jsonData = {
id: 42,
status: "OK",
data: [867, 5309]
s

let { id, status, data: number } = jsonData;

console.log(id, status, number);
// 42, "OK", [867, 5309]

EEfCEBATLARERREY JSON #iEI(E.
(5) BYSHRENME

jQuery.ajax = function (url, {
async = true,
beforeSend = function () {},
cache = true,
complete = function () {},
crossDomain = false,
global = true,
// ... more config

A

// ... do stuff

15

IBESHHIEINE | Bl T EREURAERES var foo = config.foo || 'default foo'; IXEEHNES.

(6)iERm Map 413

HIEBZET Iterator FEORIXISR , FBALAA for. . .of fEINEN. Map GRS Iterator 20, BAGZERMAEIRE , SREERSRENIFETS

&,

const map = new Map();
map.set('first', 'hello');
map.set('second', ‘'world');

for (let [key, value] of map) {
console.log(key + " is " + value);

}
// first is hello
// second is world

SNERFVEERENES | B RABEREURIE | HJLASAL MEiXE.

/] Y

for (let [key] of map) {
/...

}

/7 FREUEEME

for (let [,value] of map) {
/...

}

(7)) BNERIIEET &
INEAEIREY | AAEREEERAPLTTE. FEREESRNEDIERE BT,

const { SourceMapConsumer, SourceNode } = require("source-map");

- ECMAScript 6]

B
H

it
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

FITERA

1.8 Unicode F¥RiE
2.codePointAt()
3.String.fromCodePoint()
A.FFRNERRRED
5.at()
6.normalize()
7.includes(), startsWith(), endsWith()
8.repeat()
9.padStart() , padEnd()

10 18R

11360 : SIRGE

12 IREEHR

13.String.raw()

14 SR A RRIPR S

ES6 IMEE T XS Unicode MIXH , FHEY R 7 FRFENSR,
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1. %49 Unicode F£xix

JavaScript SR \uwoox FERFRTR—NFR | B oo RRFRIA Unicode i35,

"\ueee61"
/1 mar

BR , XMFRRERRTIBRAE \uoooe ~ \uFFFF ZEIIIFR. BHXMBENFR  KMAR M NF BRI HER.

"\uD842\uDFB7"
// "r‘?ll

"\u20BB7"
/7t
TEBEERR , NREREE \u/SHEIR 8T oxFrrr BUEUE (K30 \u20887 ) , JavaScript SIEf#RY \u208B+7 , BT \u2088 2—MNAREIFIENFER , FrlA

REBF—=HE , FEIEE—7.

ES6 MHX—rUfit 750 , REBIBRMAKIES | B ERBEZT.

"\u{20BB7}"
/] E"

"\u{41}\u{42}\u{43}"
// "ABC"

let hello = 123;
hell\u{6F} // 123

'\u{1F680}' === '\uD83D\uDE8®'
// true

EEAEF , &E—MIFERR  KESFERESHFTE UTF-16 RIBESFNE.
BTYXMIEREZRE , JavaScript 5 6 MUTEHT LRI —NFH.

2. codePointAt()

JavaScript 9B , LA UTF-16 FEET , SNEREEN 2 NFT. TIPSR 4 NMEBHENZR (Unicode BBRAT oxFrrF BIZRT)
JavaScript 2INAEN IR NERT.

var s = "&";

.length // 2

.charAt(e) // "'
.charAt(1) // "'
.charCodeAt (@) // 55362
.charCodeAt (1) // 57271

nwounuunnuon

EEREF , XFEH (GFR , IMFARSHEI'E") BIBRE 0x20887 , UTF-16 4@i5/0 oxp842 oxDFB7 (it 55362 57271 ) , BE4NF
T5hEF. WTFXF 4 NEBRFR |, JavaScript FEEERME , ZRFRKESIRFIN 2 |, THE charat FiETEERENZR | charCodeat F5iEAREED B
RERFHENEBHERN=PRE.

ES6 1Rt codepointat 73i% , BEMSIERAALIE 4 NFRIEFRFRT , REI—MFFAATEA.

let s = 'Ha';

s.codePointAt (@) // 134071
s.codePointAt(1) // 57271

s.codePointAt(2) // 97

codePointAt JTiAMISE , ERFFEFMHEPIUE (M 0 Fin) . EEAEEF , JavaScript " &Ha"MA=DFFF , codePointAt JTEESE—MFH
&£, EREI T ", RE T ERH#HHRSA 134071 (BI4—""0 2msp N TS AR (AN S HERANET ) IE=AF ek,

http://es6.ruanyifeng.com/#docs/string 2/16



2017/11/20 FFE Y - ECMAScript 6]
codePointAt FiEMIEEERS charcodeAt F53EBE.

BZ , codePointAt JIERIERMIRE 32 {79 UTF-16 FFFAIBMA. MNTFHLMIMFTHHEENENTFR , BRIREIZERS charcodeat 73iEER.,

codePointAt J5iEIREIRIZBRAITHENE , MRBE 7 BHIRIE , FTLIER tostring FTEEHE—T.

let s = 'Ha';

s.codePointAt (@) .toString(16) // "20bb7"
s.codePointAt(2).toString(16) // "61"

{REJREEREIT , codePointAt JERISEY , (DARAIERM. thal , LEAHET , =5 « EFFE s NERUEFRSHIZE 1, B2
codePointAt JEEN 2, BERXMEABRI—MNERMER for. . .of B3 , BAESIERIRR 32 A UTF-16 FFF,

let s = 'Ha';

for (let ch of s) {
console.log(ch.codePointAt(@).toString(16));

}

// 20bb7

// 61

codePointAt JERMX — M FRHER N FHIEZHN N FHAMAIRESTTE.

function is32Bit(c) {
return c.codePointAt(@) > OXFFFF;
}

is32Bit("&") // true
is32Bit("a") // false

3. String.fromCodePoint()

ES5 #2{f String. fromCharCode 5i% , FEFMBRIREIRIRZFR |, BREXANFIEARBERE 32 i UTF-16 FFF ( Unicode JRSKTF oxFFFF ),

String.fromCharCode (0x20BB7)
/] "eg"

LEAGS , string. fronCharCode FEERBIAT oxFrer BIRDA , FTiL ox20887 SRETHEY , BSHL 2 WERT , BISREIGE U+oss7 IRIHIFH ,
TAZB U+20887 XIRAIZFT.

ES6 LT string. fromCodePoint /57% , BJLURBIAT oxFFFF FIZFF |, 3R%MNT String. fromCharCode J3iEMIARE. TEEAL | IEF5S codePointAt J5
EHER.

String.fromCodePoint (©x20BB7)

// ul—l—{n

String.fromCodePoint(0x78, 0x1f680, 0x79) === 'x\uD83D\uDE8®y'
// true

LEEfCEBF , W1&R string. fromCodePoint JIEBEMNEE , MEMSHEHM—MFHFHERE.

iE&E , fromCodePoint JiEREMAE string JWER L , M codePointAt FiAENEFFRAILHIRIS L.

4. FiFRrEHzEEO
ES6 S AERRINTIAEEEN (I (lterator) —E8 ) , (G RFERATLUR for. . .of (EFNE.

for (let codePoint of 'foo') {
console.log(codePoint)

}

/] "
// "o"
// "o"

BRTEHFHER  XMBHEEAAINARTLURBIAT oxrrrr B9RBmR , EFHY for BIRATTIERBIXFIIAE M.

let text = String.fromCodePoint(@x20BB7);
= T—=
for (let i = @; i < text.length; i++) {
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console.log(text[i]);

}
/7
/o

for (let i of text) {
console.log(i);

¥

/] &

EERBF , FRE text RE—MFR, BR for EANNERER DT (ERIITED) |, M for. .. of ERRIERIRBIHIX—MFFF.

5. at()
ES5 MFRFENIGIRM charat 753% | IREFRBEEMENFR. 1Z5EABERBBRAT oxFrrr AUFRT,

'abc'.charAt(@) // "a"
‘&' .charAt(e) // "\uD842"

FEREES , charat HRRERIE UTF-16 HIBNSE— 1 FT |, LR EELEETH.
BRl, B—MER | IRHFABLOIAT at 733% , LIRS Unicode ST oxrrrr RFOFFF , IREIERAIFH.

‘abc'.at(@) // "a"
‘it.at(e) // “ET

XATTETLABIT & A EESLL.

6. normalize()

FEHMESEIERTSNESNS. ATEREN], Unicode IRETHMIA. —TEEBRETESHSHNZR , thino (\u01D1) , B—Fh2iR
HERLFTS (combining character) , BIEFERSEEHTSHERK , RIME[FER—NER, tbalo (\u004F ) 1~ (\u030C ) &Rk
6 (\uO04F\u030C) ,

XPMERRTTE  ERTAIE X LR, (B2 JavaScript REERAL,

'\u@l1D1'==="\uee4F\u@3eC' //false

'\ueiD1’.length // 1
"\uee4F\ue3ec’'.length // 2

LEmEREBERS , JavaScript BEMFRFMARMNER | SERfhRTAIEMEE.
ES6 IRMEFRFEBLBIN normalize() J5ik , FAREERNARZF ARG —AREAIRL | IXFRA Unicode TEHIL.

"\u@1D1' .normalize() === "\u@@4F\uo30C'.normalize()
// true

normalize J5iERILUEZ— N SECRIERE normalize YA , SN ANEEN T,

- NFC , BRASEL , BRVESN AL ( Normalization Form Canonical Composition ) , JREISMEEFZHNSHEER. FNE TESN 181
EmANE N RSN,

- NFD , T TWEEMN 2R (Normalization Form Canonical Decomposition ) , BITEFNESNHIEHET , REISHRFRDBIIZ NERFR,

- NFKC , BN FHEZEMEAL” ( Normalization Form Compatibility Composition ) |, iIRBI&HEF. FE FTEEN ENRIEN EFESN , 8
M EREM |, LLIEE T EE". (XREREREH , normalize FFEARBERBIF, )

- NFKD , ®"HAZMOMR” ( Normalization Form Compatibility Decomposition ) , BIERSSEMBIBHET | IREIERFR DRSS E8E
F.

'\U@@4F\ue30C' .normalize('NFC").length // 1
'\u@@4F\ue30C' .normalize('NFD").length // 2

EERERT  NFCSEIREFHEMTE . N0 SEIREFHIIDHER.

A, normalize FEBRIABERBI=ANE=MALFRAIGH, XMPERT  ERRBEERENRERN , BiY Unicode HRSXEFIHT.
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7. includes(), startsWith(), endsWith()
&% L | JavaScript RE indexof /5i% , AILIARBE— N FREEERESER— I FHHEF. ES6 NRH T =MIGE,
- includes() : REIF/RE , TrEGKET8H=/EA,

- startsWith() : REIf/RE , FRSHFHBREGERFRBAILES.
- endsWith() : REF/RE , FREHFHBERESERFIHIESR.

let s = 'Hello world!"';
s.startsWith('Hello') // true

s.endsWith('!") // true
s.includes('o") // true

EEAFEESHFE_NSH , RTRERNUE.

let s = 'Hello world!';

s.startsWith('world', 6) // true
s.endsWith('Hello', 5) // true
s.includes('Hello', 6) // false

FEARBER  ERE=MSH B, endswith FTASEMRNTEERAR. EHYEIn DR, MEMANITEHTME n MIEEEIFFRES
*e

8. repeat()

repeat JEIREI—MNIFHE | RVERFHFREE n X,

'x'.repeat(3) // "xxx"
'hello'.repeat(2) // "hellohello"
'na'.repeat(@) // ""

SRR/, SWEEE,
'na'.repeat(2.9) // "nana"
R repeat NSEEREEE Infinity , SIREE.

na'.repeat(Infinity)
// RangeError
na'.repeat(-1)

// RangeError

B2  MRSHE 0 B-1 ZEAVNG , NERT 0, XREARTHTEREEHE. 0 2-1 2B, BELUEST -0 , repeat #IFEA 0.
"na'.repeat(-0.9) // ""

SHNaN FEFTF 0,
‘na’.repeat(NaN) // ""

SN repeat ISHEFHR | NWTERMET.

‘na'.repeat('na') // ""
‘na'.repeat('3') // "nanana"

9. padStart() , padEnd()
ES2017 SINT FRIEEAHEKENTIRE. MRENFRHBEANBIEERE | STELEPHEE, padstart() FAFLEBANE | padend() BFRES M2,

'x'.padStart(5, 'ab') // '"ababx'
'x'.padStart(4, 'ab') // 'abax'
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'x'.padEnd(5, 'ab') // 'xabab’
'x'.padEnd(4, 'ab') // 'xaba’

EEHBF , padstart 7] padend —HIRZRWASE , T SHAREEFHFENRIKE | F-PSHERFIEIFRES.
MRFEFFRORKE , STHATEENSRIMKE | MRERFRER,

'xxx'.padStart(2, 'ab') // 'xxx'
'xxx"'.padEnd(2, 'ab') // 'xxx'

RFAFAERIFRBSRFHE  MENKEZNEE TIEENSRIME | NaBZSBHAERIHEF R,

‘abc'.padStart(10, '0123456789')
// '0123456abc’

MREWE_NSH, WAEATHIEKE.

'x'.padStart(4) // ' x'
'x'.padEnd(4) // 'x

padstart (RN ARENKEISIEEME. TENABER 10 MAIBIETFFER.

'1'.padStart(10, '0') // "0000000001"
12" .padStart(10, '0') // "0000000012"
'123456' .padStart(10, '0') // "0000123456"

BT RERRETFAHEN.

'12'.padStart(10, 'YYYY-MM-DD') // "YYYY-MM-12"
'09-12"'.padStart(10, 'YYYY-MM-DD') // "YYYY-09-12"

10. {RIRF T

&89 JavaScript 1IB5 , MHEREERXHESH.

$("#result').append(
'There are <b>' + basket.count + '</b> ' +
'items in your basket, ' +
‘<em>' + basket.onSale +
'</em> are on sale!’

)5
FEIXF S RENERASE , ES6 5|\ TIERFRRFERIXNA,

$('#result').append(”
There are <b>${basket.count}</b> items
in your basket, <em>${basket.onSale}</em>
are on sale!

")

EIRFRE (template string ) RISERAIFFFR  BRSIS () iR, ERLAIFEEFMSBMER  UrLIBRENSTF/HE | REEFRHHEPHR

ANZE
A

/] T

“In JavaScript '\n' is a line-feed."
11 BATFRGE

“In JavaScript this is

not legal.’

console.log( string text line 1
string text line 27);

/] TR RN
let name = "Bob", time = "today";
“Hello ${name}, how are you ${time}?"

EEAHETRRIRTFRSR | BRARSISFER. IRERIRFRBETFEEARSIS | NBTEERRRIIEEN.
let greeting = "\'Yo\  World!"; = =
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RERERFRRFRTSTFRR | ANSENEHSRREEREZF.

$("#list"').html("

<ul>
<li>first</1i>
<li>second</1i>

</ul>

)

EERBF , TERIRFRERNZSIEIIET , BERFREN | il «l> IFSRESE— M7, MRFREEXMT , BJLMER trin FIEHERE.,

$('#list').html("

<ul>
<li>first</1i>
<li>second</1i>

</ul>

Totrim());

BIRFHFBRFHRALE , FEFLEREE () ZF.

function authorize(user, action) {
if (luser.hasPrivilege(action)) {

throw new Error(
/] tEG5R
// 'User '
// + user.name
// + ' is not authorized to do '
// + action
/] o+ "

“User ${user.name} is not authorized to do ${action}.’);

KIEESWERATLUINEER JavaScript F¥ixmt, , TLAHTIEE , LIRS I ANSER,
let

X
let y

TE{x} + ${y} = ${x + y}
// "1+ 2 = 3"

T${x} + ${y * 2} = ${x +y * 2}°
// "1+ 4 =75"

let obj = {x: 1, y: 2};

“${obj.x + obj.y}"
// "3"

EHRFFFER Z PRI REVE FAERER.
function fn() {

return "Hello World";
}

“foo ${fn()} bar’
// foo Hello World bar

RNIESHRERRFAIE | BERBR—REMNEAFRSR, il , KIESHE— ISR, BEOABBNSRAT tostring 7514,
NRIEIRF R RIRESE | BRE.

// AEfplaced A H]
let msg = “Hello, ${place} ;
/] HrE

TR BRRIAIE S AED , BUEHAT JavaScript A58 , FILLANRAIESARE— M FFE | BaFEFRT.

“Hello ${'World'}"
// "Hello World"

BRFHFEREERERE.

const tmpl = addrs => °
<table>
${addrs.map(addr => ° . .

<tr><td>${addr.first}</td></tr> == =
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<tr><td>${addr.last}</td></tr>
T)-join(" ')}
</table>

>

EFERBRY , BIRFHFBRNEEZ D, NBRANTB—MERFRS | FRTEWT.

const data = [
{ first: '<Jane>', last: 'Bond' },
{ first: 'Lars', last: '<Croft>' },
1

console.log(tmpl(data));
// <table>

// <tr><td><Jane></td></tr>
// <tr><td>Bond</td></tr>

// <tr><td>Lars</td></tr>
// <tr><td><Croft></td></tr>

// </table>
MRFES | HEIRFFEARS |, EREHT , TG FTEXES,

/l BFE—

let str = 'return ' + '“Hello ${name}! ';
let func = new Function('name', str);
func('Jack') // "Hello Jack!"

=
let str = '(name) => “Hello ${name}!""';
let func = eval.call(null, str);
func('Jack') // "Hello Jack!"

11. Sffl : RRGIF
TE , RABRE—NESRIRFHE | ERERIRILAL,

let template = °
<ul>
<% for(let i=0; i < data.supplies.length; i++) { %>
<1li><%= data.supplies[i] %></1i>
<% T %>
</ul>

>

EEAIEERFARZ T, WET N EIENR, 1ZRIRGER <. . %> & JavaScript {13 , A <= ...

EARFEXAERF R ?

—FERR R EEEHN JavaScript RIAXFFE,

echo('<ul>"');

for(let i=0; i < data.supplies.length; i++) {
echo('<1i>");
echo(data.supplies[i]);
echo('</1i>");

s

echo('</ul>");

XA R AENRIALHATT .

let evalExpr = /<%=(.+?)%>/g;
let expr = /<%([\s\S]+?)%>/g;

template = template
.replace(evalExpr, '“); \n echo( $1 ); \n echo( ")
.replace(expr, '*); \n $1 \n echo("');

template = 'echo("' + template + "7);';
RIS | B template HEE—PMREEERE , HATLAT .
= F=

http://es6.ruanyifeng.com/#docs/string
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let script =
* (function parse(data){
let output = "";

function echo(html){
output += html;
¥

${ template }

return output;

s

return script;

18 EERIRBHERR — MEMRGRIFEEL compile

function compile(template){
const evalExpr = /<%=(.+?)%>/g;
const expr = /<%([\s\S]+?)%>/g;

template = template
.replace(evalExpr, '“); \n echo( $1 ); \n echo('")
.replace(expr, '“); \n $1 \n echo( ');

template = 'echo("' + template + '“);"';

let script =
*(function parse(data){
let output = "";

function echo(html){
output += html;
}

${ template }

return output;

IO
return script;
}
compile FREFIFSEMT.

let parse = eval(compile(template));
div.innerHTML = parse({ supplies: [ "broom", "mop", "cleaner" ] });

// <ul>

// <li>broom</1i>
// <li>mop</1i>

// <li>cleaner</1li>
// </ul>

12, {RERR

ERFAENINEE , MUE LEXLE, BRILRIRE— REEEHE  ZREUSHEIRARRM X MERFRA S, X TSR T8 ( tagged
template ) .

alert 123"
/1 FERT
alert(123)

IRERIRESEA RIS | TRREEAN AT, TR ENHERE , RIREEENERFHEMNECNSEH.
BR  IRERFHEEERE  BAEERNERT  MESBERFHABRTNENS NS BRAR

let a
let b

55
10;

tag'Hello ${ a + b } world ${ a * b }7;
/1 ZERT
tag(['Hello ', ' world ', "'], 15, 50);

TERET , BN ENEE— MRRE tag , BE—NEH, BAFKRIORENE , 2 tag REQMEEIRZS S EAOREIE,
R tag ORSBFIZA 85, -8 T—E

http://es6.ruanyifeng.com/#docs/string
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function tag(stringArr, valuel, value2){
/] ...
}

/] FEET

function tag(stringArr, ...values){
// ...
}

tag REHIBE—MSHE— A | ZHENMREERFHBPILRERBERTES | el  TRERAREERENE T HRESE =
RZIE, BNHRREE=TRELZE | LU,

tag REVEMSE , MEERFHAESNTERSERENE. BFAGF , BIRFRESERAIEE | EI tag 28 valuel #l value2 FMSEL,
tag REFIBSEAILIREN T,
- B—1E#0 . ['Hello ', ' world ', '']
- BIASHE 15
- B=ENSEL: S50
RN, tag REECRR ELATHEAIRZVERA.
tag(['Hello ', " world ', ''], 15, 50)

HATTLURRFERS tag BEAIND. THE tag REH—HEE | LINETER.

let a
let b

5;
10;

function tag(s, vi, v2) {
console.log(s[@]);
console.log(s[1]);
console.log(s[2]);
console.log(vl);
console.log(v2);

return "OK";

}

tag Hello ${ a + b } world ${ a * b} ;
// "Hello "

// " world "

/7"

// 15

// 50

// "OK"

TEER—EEFGF.

let total = 30;
let msg = passthru The total is ${total} (${total*1.e5} with tax)’;

function passthru(literals) {
let result = '';
let i = 0;

while (i < literals.length) {
result += literals[i++];
if (i < arguments.length) {
result += arguments[i];
}
}

return result;

}

msg // "The total is 30 (31.5 with tax)"

EEXAMIFRRT | MBS S 8RR EH SR E.

passthru ERECRA rest S8MI5EUT.

function passthru(literals, ...values) {
let output = "";
let index;
for (index = ©@; index < values.length; index++) {
output += literals[index] + values[index]; +—= =
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}

output += literals[index]
return output;

}
“IREER AN EENA | SRR HTML /58 |, BIERREATERS.

let message =
SaferHTML <p>${sender} has sent you a message.</p>;

function SaferHTML(templateData) {
let s = templateData[@];
for (let i = 1; i < arguments.length; i++) {
let arg = String(arguments[i]);

// Escape special characters in the substitution.
s += arg.replace(/&/g, "&amp;")

.replace(/</g, "&1lt;")

.replace(/>/g, "&gt;");

// Don't escape special characters in the template.
s += templateData[i];

¥

return s;

}

FEAFBF , sender TRIFFRAPRMAY , LT saferHTML BEGME |, BEIMSIHRFRIEISHEE N,

let sender = '<script>alert("abc")</script>'; // MEMA6D
let message = SaferHTML <p>${sender} has sent you a message.</p>;

message
// <p>&lt;script&gt;alert("abc")&lt;/script&gt; has sent you a message.</p>

IREEIRIB— A | MESESER (EREEE ) .

i18n Welcome to ${siteName}, you are visitor number ${visitorNumber}!"
[/ AT ) xxx, S S xxxx ALy Al

EIRFRFBRASF AL Mustache ZRAVEIRE | EAREFMFIFIEIRLIEINGE , (BREIIR

// FTHiffihashTemplate k%L
/1 RN HE E LA AL EE R %
let libraryHtml = hashTemplate®
<ul>
#for book in ${myBooks}
<li><i>#{book.title}</i> by #{book.author}</1i>
#end
</ul>

BRIt Zoh , IREZEELAEFRIRSENR | 7 JavaScript IS FBRAEMBIES,

jsx*
<div>
<input

ref="input'
onChange="'${this.handleChange}"
defaultValue='${this.state.value}"' />
${this.state.value}

</div>

TEARIGIED jsx &L, B— DOM FFEsE ) React X5, {RETLAE Github 3%F jsx REHIEIASTI,

TEUE—MRIERIFIF , @8I java BEY , 7 JavaScript REBZHIETT Java UE3.

java®
class HelloWorldApp {
public static void main(String[] args) {
System.out.println(“Hello World!”’); // Display the string.
¥
}

HelloWorldApp.main();

R EERSNE— S (REEMA ) | FE— ] = oo

http://es6.ruanyifeng.com/#docs/string
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console.log 123"
// ["123", raw: Array[1]]

LEERIEF , console.log HEZHISE , SR LE—NHE, ZEEE— raw B | (RENEE VEHRFHFE.
BETENGITF.

tag First line\nSecond line’

function tag(strings) {
console.log(strings.raw[@]);
// strings.raw[@] N "First line\\nSecond line"
// FTEV%iH "First line\nSecond line"

}

LTEEF , tag REEIE— DS strings , B—1 raw B, BIEA—NEHE. ZEBRIRKLRS strings BBTE—H. I, strings FER

["First line\nSecond line"] , HBA strings.raw Z04BH2 ["First line\\nSecond line"], WEMW—HIXE , MEFFREEEORMTEIENT .,

tegn , strings.raw ARG \n P79 \\ # n BNFRF , MARIRTR. XEAT SEBISE X ZBIRRBERTIRITRY.

13. String.raw()
ES6 IR ARAER String W&, &= T— raw %,

String.raw 3% , HERRALEIRFAFRIOGIRRE , RE—MRITERHREE X (BFHIREBIN— R ) 7S |, M TEREERIERTR
=N

String.raw Hi\n${2+3}!";
// "Hi\\n5!"

String.raw Hi\u@e@oA!" ;
// 'Hi\\ueeeA!'

ARFFFFRAIRIIEEEE N |, BBA string. raw FAafi{EALLE,

String.raw Hi\\n"
// "Hi\\n"

string.raw BCEBEARIIT.

String.raw = function (strings, ...values) {
let output = "";
let index;

for (index = ©@; index < values.length; index++) {

output += strings.raw[index] + values[index];
1
J

output += strings.raw[index]
return output;

string. raw JNAALUWEASERIRFREBELRSE , CRBMELEER , MENFHIEHTENX | HET—SFhFrEsk6ER.
string. raw JNABAILMEAIEBIREER. XA, BRE— IS, MZE— 1 EE rav BERIXNS | B rav BIIIENIZE— M.

String.raw({ raw: 'test' }, 0, 1, 2);
// 'to@els2t’

// R
String.raw({ raw: ['t',"'e"',"'s",'"t'] }, 0, 1, 2);

14. {8iRF T ERRIPRE
AERIFERIREE , ILWREEES. B2  MRFHRIASETHERY  SHEERNHES.
BRI FRESIREEAILIRA LaTEX JBE.

function latex(strings) { ) )
/] ... == =

http://es6.ruanyifeng.com/#docs/string
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}

let document = latex’
\newcommand{\fun}{\textbf{Fun!}} // L& T.1F
\newcommand{\unicode}{\textbf{Unicode!}} // #i4
\newcommand{\xerxes}{\textbf{King!}} // 4%

Breve over the h goes \u{h}ere // 4

LB, TR document WERAMEIRFFFER | YT LaTEX IESRRTEREEN , (BR JavaScript 5|E2RE. REMET RN,

TERFRFEBEIE \uoorF F \u{42} HfF Unicode FRFH(THNL , FTLA \unicode BEFTATIRES | M \xo6 RARUAE+7NHBEIFRIBEL , AL \xerxes 2R
. WL, \uF0 \x7E LaTEX BEEBREHS X , (BR JavaScript HE1HEXT.

ATBRINTER , PEE—MER | NRERIREmINF IR RS, RBEIASENFRREN , #iRE undefined , TIAERSE . HE
M raw Bl EEETLASRIRAZRTER.

function tag(strs) {
strs[@] === undefined
strs.raw[@] === "\\unicode and \\u{55}";

}
tag \unicode and \u{55}"

EEAET |, RIRFREREARMZIRER |, (BRE TR T TR XAIRE , FrARMRIET | JavaScript SIZRE—NFRARED undefined |, {8
2 raw BIHRATLISEIRIEFFS | Bt tag REER LN RF R TEE,

IR IXMRIFRFEREE AL | RERESIEIRET AR FRITEEIRAIEE | RASRE.

let bad = “bad escape sequence: \unicode™; // fik4H

B

it

http://es6.ruanyifeng.com/#docs/string 13/16


https://tc39.github.io/proposal-template-literal-revision/

2017/11/20 IEN## & - ECMAScript 6 A1)

ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

IEMRYH

1.RegExp 1Ii&EHE
2. FFFRIEN %
3.u {EIHF
4.y (EimTF
5.sticky [Bl%
6.flags Bl¥
7.s (E1H75 : dotAll #=
8.RITHi=
9.Unicode B
10 H&Z4EMfE

1. RegExp 13i&EHE]
£ ES5 1, RegExp MIERENSEERMIEIR.
FERR  SHEFFER , XNBE_NSHEERRENREANEHRT (flag) .
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var regex = new RegExp('xyz', 'i');

!l ENT
var regex = /xyz/i;

BMERR  BHEENRTY  XNSRE—MNREENRAIAEL,

var regex = new RegExp(/xyz/i);
/1 FEMT
var regex = /xyz/i;

B2 , ES5 FAVFIAIERS M SEFMENFT  BUSRE.

var regex = new RegExp(/xyz/, 'i');
// Uncaught TypeError: Cannot supply flags when constructing one RegExp from another

ES6 A TIXM{T/. IR RegExp MIEREE—MSHE—NENNS , BIATLMERSE M SHIEEEIRT. ME , RENENFREXSRREEHIE

MFIATBHEIRFF , RERHTEERIEIHRT.

new RegExp(/abc/ig, 'i').flags
/] i

FEARET , REEVSSRIMERTR is , BRRBE_IE5H 1 HE.

2. FRBRHENSGE

FRHBENEHEE 4 N 5i% , JLMERIENZRIES © match() . replace(). search() Flsplit() .

ES6 151X 4 Nai% , FEES WEREEREA Regexp RUSLAITTIE , NTIMEIFTESIENMERAITE | £EBENIE RegExp XK L.
- String.prototype.match &P RegExp.prototype[Symbol.match]
- String.prototype.replace J&F] RegExp.prototype[Symbol.replace]

- String.prototype.search J&F RegExp.prototype[Symbol.search]
- String.prototype.split JEF RegExp.prototype[Symbol.split]

3. u {ZiHF

ES6 JIENFRIATVRINT u BIHFF , & X8 Unicode 183" , FISRIERMEAT \urFFF B Unicode =, tBHiEIR , SIEMRLIENANFT509 UTF-16
4mg.

/~\uD83D/u.test('\uD83D\uDC2A") // false
/™\uD83D/ .test('\uD83D\uDC2A') // true

EmEAGF, \upg3p\upc2A —NENFTINI UTF-16 Fi , KFR—NFFF. B2, ES5 FOFNMNFHRI UTF-16 8 , SIHEIRFIARINF/H , &
BB TATRRRERY true . N7 u BIRFFLAE |, ES6 BISIRAIELA—NFFRF , FRIASE—TRIBERD false,

—ENNE uIEFfFS | SIS TEXEENRERATA.
(1) ==
R () FREENRERS , SXERTIRTHUIMYEERNFR, WTEBRKT oxFrrr A9 Unicode 7, FRFAREIRA! , HUNE u IEIHFF.

var s = '&';

/~.$/.test(s) // false
/~.$/u.test(s) // true

EEREERT  WRAHMN v BHR , ENREAHSANZREARNZR |, NiITEM.
(2) Unicode ZHB®R~E

ES6 FE T HEMAIESFHR TR Unicode 4 , IXFRNAEIENZRIAT RN L u BI65F , ZARERBISPHIAIES | BNSHHIE IR,

/\u{61}/.test('a") // false
/\u{61}/u.test('a"') // true
/\u{20BB7}/u.test('#"') // true

http://es6.ruanyifeng.com/#docs/regex
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FERBBERR MR u IR, IENZRERTTERE \u{61) XMFRTE , REINAXITE 61 MESH U,

(3) &R
5 u IEihfSfE | ATERIRERSIERRIRBIRSRAT oxFrFF Y Unicode 4%,

/a{2}/.test('aa') // true
/a{2}/u.test('aa') // true
/&5{2}/ . test("&&") // false
/E5{2}/u.test('&E&E") // true

(4) FEXER
u EIRFFBSINEITE IS | BEBIERMIRBIIBRAT oxFrrF Y Unicode FFf,

/M\S$/ . test('&') // false
/M\S$/u.test('&H') // true

LI \s BEMENER , MEFETESEINFR. REINT uBIHFF , EXREERITEIERAT oxFrrr §9 Unicode F4F.
FAX—R , ILSH—MNERREIF R EHRIKERRE.

function codePointLength(text) {
var result = text.match(/[\s\S]/gu);
return result ? result.length : 0;

}

var s = '#EH';

s.length // 4
codePointLength(s) // 2

(5) i 1Eih5
BL Unicode ZRFRVRIBARE , (ERFEURIEIT , a0, \ueesB 5 \u212A FEXSHIK .

/la-z]/i.test('\u212A') // false
/[a-z]/iu.test('\u212A') // true

EmEAHSF , 00 u EIHRE , BAIERBIIRNEERY K .

4. y {EihFF
BT u BT , ES6 ENIEMZRATURINT v ISU5RF , UHCREE” ( sticky ) 1E157F,

y IEIFFROERS ¢ (BIRFFENL , hERERIE , FRIVECEM E—RICECRIIAN T —MIEF R, FRZAET | ¢ BIMFRERIRE TFELEH
B, Ty IR R E LN RIRAISE—MIETE | XEE HE AR Y.

var s = 'aaa_aa_a';
var rl = /a+/g;
var r2 = /a+/y;

rl.exec(s) // ["aaa"]
r2.exec(s) // ["aaa"]

rl.exec(s) // ["aa"]
r2.exec(s) // null

EEATERNENFRIA , — ML ¢ B0 . B—MEM y BI6F. XM NENFRAXSHIT TR , FRPUTHIRNE | ETHER , RIRF/HES
R aa_a. AT ¢ BIMKBMNEER , FLUSETRPUTSREER | M y (EIRFERITEOMLERFFE | FrLARE null,

NRH—TIENFAL , RESRERRESERBITE , v BRI SRESERT .

var s
var r

'aaa_aa_a';
/a+_/y;

r.exec(s) // ["aaa_"]
r.exec(s) // ["aa_"]

LIRS , FRMRIRFAFEBRIILERFTA.
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{3 lastIndex B , AILASRSFHBIRER v EIHRT,

const REGEX = /a/g;

// RN SAIE (y) FFARILHS
REGEX.lastIndex = 2;

// ILECHE

const match = REGEX.exec('xaya');

// TE3'5 A EITE RN
match.index // 3

VA V1N Y N R DR
REGEX.lastIndex // 4

/1 AGAIFFAGUTHEC R
REGEX.exec('xaxa') // null

LD R -

ECMAScript 6\ []

EEABRSF , lastindex BEEEERERITAME | ¢ BIMFNXMIEFAOGEER  BRIRITEALE.

y (EIRRIRFEEST lastIndex Bl , (BRERMAE lastIndex IEERIIE A IIILET.

const REGEX = /a/y;

/] REMN2 S AL ETFIRITES
REGEX.lastIndex = 2;

/1 ARG, VCRCRIL
REGEX.exec('xaya') // null

/1 FREMNISLLEIFIRITHT
REGEX.lastIndex = 3;

/7 3FRLERAGE, ILECHK)

const match = REGEX.exec('xaxa');
match.index // 3

REGEX.lastIndex // 4

SRR L,y EIRFFSIRA T ARG ~ .

/b/y.exec('aba')
// null

EEATSERTARERIESLEBICED , FrLARE] null. y EIRFFIOIRITAR  BIEILSLEBTEAITS » 2B E A,

£ split FEHPER y BI6FF , RFFBROMUDIRATL. XthEwE , REVEAHKT , $E%E—

/1 EAHRBIITHL
"x##' . split(/#/y)
/7 [ "x## ]

/7 ARENHAITHL
Y split(/#/y)
/00, ]

RENSIRTRERIRSIENDIER , 4SR5,
x#t' . split(/#/y)
/00 x#E ]
“## L split(/#/y)
/00 ]

THEHZFFHEIIRAT replace FERIGIF.

const REGEX = /a/gy;
'aaxa'.replace(REGEX, '-') // '--xa'

FEARBY , &5 s BATRHIE T REECHISER | FILASRER,

BBy (BIRFREXS match 733% , REGREISE— ML , MRS e (BIRFFER | A REREIFTAILE.

‘ala2a3'.match(/a\d/y) // ["a1"]
‘ala2a3'.match(/a\d/gy) // ["al", "a2", "a3"]

y IEUBRSH9—ANRIFE , EMEREIEEN token (3F5T) , yiEM.. L o _ @
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const TOKEN_Y = /\s*(\+|[0-9]+)\s*/y;
const TOKEN_G = /\s*(\+|[0-9]+)\s*/g;

tokenize(TOKEN_Y, '3 + 4")
/1103, A ]
tokenize(TOKEN_G, '3 + 4")
// [ '3, '+, 4]

function tokenize(TOKEN_REGEX, str) {
let result = [];
let match;
while (match = TOKEN_REGEX.exec(str)) {
result.push(match[1]);

1
J

return result;

LEAET , MRFRABEmMIEINEFR | v EIHRS o EINFFIRRERE—. B  —BHIEREFR , MBRUTARA—HT.

tokenize(TOKEN_Y, '3x + 4'")
/713
tokenize(TOKEN_G, '3x + 4'")
// [ '3, '+, "4t ]

EERRET , ¢ BIRFFSRIAREFT , My BIFFASs | XEMRSZRIER,

1IEMIf & - ECMAScript 6 A 1]

5. sticky [Bl¥
5 y (&mEHEITAS , ES6 RIIENINISREB T sticky B , FRER/IRE T v BT,

var r = /hello\d/y;
r.sticky // true

6. flags Bt
ES6 NIEMFRIANFIE Y flags B | SIREIENFRIAXAHENHFT.

// ES5 [¥] source J@tk
// 3R [E] RN R 2 E S
/abc/ig.source

// "abc"

// ES6 [t flags J@1E

/7 REIEN LA RE T
/abc/ig.flags

/] 'gi’

7. s {Eih15 : dotAll {&E3(

ENFRARF = (. ) B—NMIHFER  AFREENRDNZR , (BRETLLESR (line terminator character ) fR4b,

LITOAN R T 1T LR

- U+000A 155 ( \n )

- U+000D [BIZER ( \r )

- U+2028 179F@ ( line separator)

- U+2029 EP@f ( paragraph separator )

/foo.bar/.test('foo\nbar")
// false

EERREF, B . AEE \n |, FRLAENRIAZOURE] false

B2 , REMERNFEDROBEREIFH , KNG HEBNSE,
& @ FE
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/foo[~]bar/.test('foo\nbar")
// true

XMRRLREEARNFEER , FILAEE—MEE | 5N /s BInfF , 415 . ILARRESRRENFH.
/foo.bar/s.test('foo\nbar') // true

XHFRTD dotall 185 , B (dot ) RER—HDFRF. Akl , EMRATNESINT —1 dotAll Bt , IRE—MBRE , RNZIENRALEELTE dotall
&=,

const re = /foo.bar/s;
/] 5%

// const re = new RegExp('foo.bar', 's');
re.test('foo\nbar') // true

re.dotAll // true
re.flags // 's'

/s IEIRRFNSATIEIGT /m SR, ME—RERNERT , . REEFR , M~ ¢ RES—TRTEMITR.

8. B1THhS
JavaScript IBEMIENFRA | RSTREITHIS (lookahead ) FASEiTEERTS ( negative lookahead ) , AZFEE1THIE (lookbehind ) FIfE1TEE
¥r= ( negative lookbehind ) . BT, B—MERE , SINGITWIE , V8 31 4.9 IREEZHE.

"SHATHTE 1ERIR . x RETE y BIEA T , WIS /x(2=y)/ . I, REEESSZERET , B /\d+(2=%)/ . "TITEEMS EIR , xR
BAE y BIEA TS , RIS /x(?ly)/ . N, RVECAERD SZRIAIET , BEER /\d+(21%)/ .

/\d+(?=%)/.exec('100% of US presidents have been male') // ["100"]
/\d+(?1%)/.exec('that’s all 44 of them") // ["44"]

EERNFRS  MRERENREN  FIASEIERER. 25, BRILEER, "RTE BSZPES ( ¢=%) ) , BRIANRESERA.

“EITHTE EF S SHTIIE AR . x REE y REA N RS / (P<=y)x/ . H, REESSTRASZERIET , B/ (2<=\$)\d+/ . "TRITE
S WS FHTEEMS 18R, x RERE y BEATE , RS/ (2<!y)x/ .l , REVEAESSTTRSEEIET , 5/ (2<!\$)\d+/ .

/(?<=\$)\d+/.exec('Benjamin Franklin is on the $100 bill') // ["100"]
/(?<!\$)\d+/.exec('it’s is worth about €90"') // ["90"]

LEEGIFF , EITHS BHESZHEIED ( (2<=\$) ) , BRFHTANRELER.
THAIF R ERE TSI TR,

const RE_DOLLAR_PREFIX = /(?<=\$)foo/g;
'$foo %foo foo'.replace(RE_DOLLAR_PREFIX, 'bar');
// ‘'$bar %foo foo'

EEAET , REESSTHSEERN foo AR,

“[EITHTS "RISEIL | FRESEINAC / (2<=y)x/ M x , AARHEREZEILA , I y A93R5. XA SeARE HHTIE | SIFEEMENRFER , ST —&F
FFETUARITA.

B, TEATIE AR | SERBR FERET—HI.

/(2<=(\d+)(\d+))$/.exec('1053") // ["", "1", "@53"]
/~(\d+) (\d+)$/.exec('1053"') // ["1@53", "1@5", "3"]

EEAET , FEBERMARE. RERTHE N, FMESEREEN | BT MESREEER TR, LSRR 1es 3. M ETHS"R,
BTHTINFENEEIE  FBNMESEREER | S MESREEBHR— 7, fUERZ 1/ es3,

HR , "EITHE "NRFMTISIAE  ESEERNIFER , SRR MES Z AT,

/(?<=(0)d\1)r/.exec("hodor') // null
/(?<=\1d(0))r/.exec( hodor') // ["r", "0"]

EEAHEF , MRETHSHRMMISIA (\1 ) WEESHEE  IASERINEER | WENEA L. FARTHSRENEEIEEm , K3k
BLASAEESL | NARIZESS R FHTS .
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9. Unicode EE3
Bal, B—MER , SINT—MERENSIE \p{.. .} FI\P{...} , RFEVFRAXCEFS Unicode EMEMNFIBFR.

const regexGreekSymbol = /\p{Script=Greek}/u;
regexGreekSymbol.test('n"') // true

LERRBF , \p{Script=Greek} IEEILE—NFEBXFE , FTLAILES n 5.
Unicode BHEEIEERBHEBNELE.

\p{UnicodePropertyName=UnicodePropertyValue}
MFRLEN  TLREREMSR.
\p{UnicodePropertyName}

\P{..} & \p{..} BIRAIES , BIEAHESENZER.

R, XFFRRRAN Unicode B3, FRLAERRIRHE—EENNL u (EIBRF. WNERAND u BIFRF , IENIZFRANEER \p 71 \P 23R4S , ECMASCcript TIEB 71X
(e

BHF Unicode NEMEBMHIEES | FrLUXFRAIZAIRIAENIESRE.

const regex = /~\p{Decimal_Number}+$/u;
regex.test('1234567890123456"') // true

FERBRYS , BESEELERRE HHEIFR , TLERISMF RN+ S TR AT,
\p{Number} EEEENE B D F,

// VCRCHTA $s
const regex = /~\p{Number}+$/u;
regex.test('231%%%') // true

regex.test('GDEE') // true
regex.test (' I IITIIVV VIVIVIIIX X XIXI*') // true

THEEE—LE5IF.
// VLREE R SCFRIPTAT 78, 48T Unicode R \w
[\p{Alphabetic}\p{Mark}\p{Decimal_Number}\p{Connector_Punctuation}\p{Join_Control}]

/] DTS FOSCFERI A AEF B4, %57 T Unicode KR \W
[*\p{Alphabetic}\p{Mark}\p{Decimal_Number}\p{Connector_Punctuation}\p{Join_Control}]

/1 VEECFRA 1 k15
const regexArrows = /~\p{Block=Arrows}+$/u;
regexArrows.test('«t>lot N/ N v petMslaoRANwil') // true

10. R&R4HME

&
TENFRAR EREE S TAEIES,

const RE_DATE = /(\d{4})-(\d{2})-(\d{2})/;
FERES , ENEXAREEE=EEES. #/ exec J5i% , T LUSX=4AITEERIZAH R,

const matchObj = RE_DATE.exec('1999-12-31");
const year = matchObj[1]; // 1999

const month = matchobj[2]; // 12

const day = matchObj[3]; // 31

up

ANFHN—NMERE B ANESNASSZE X MER = ¥ = HIFEET , SIBNHRSMARERTS.
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WEE—"EBAE" (Named Capture Groups ) f9iR% , AFAE—MELEEE—EF , BRETRIEAE . XET5IA.

const RE_DATE = /(?<year>\d{4})-(?<month>\d{2})-(?<day>\d{2})/;

const matchObj = RE_DATE.exec('1999-12-31");
const year = matchObj.groups.year; // 1999
const month = matchObj.groups.month; // 12
const day = matchObj.groups.day; // 31

FEAREG , "BERZEE EEESHED , SRASERFNES + RIES + BE" ( 2cyear> ) |, REMATLIE exec TEREIZERM groups BIE LS|

FizB&. [, 8FFS ( matchobj[1] ) KRB,
BRANFEST HE—ARENLET ID , EFEARENEN. NREANINFET , thRRNE RS IERD.
MREBERBIE , BBAXIRIAY groups IIRBIHESRE undefined ,

const RE_OPT_A
const matchObj

/N (2<as>a+)?$/;
RE_OPT_A.exec('');

matchObj.groups.as // undefined
‘as' in matchObj.groups // true

FEREF , BRBA as [FBIKEITHE , FF4 matchobj.groups.as BHEFE undefined , FH as IXNMERTE groups EIREFER.

RHETRETIER
BTESANELE , TUERROREEENTRER F T RRE.

let {groups: {one, two}} = /~(?<one>.*):(?<two>.*)$/u.exec('foo:bar');
one // foo
two // bar

FRIEERAT | B s> SIFERA.

let re = /(?<year>\d{4})-(?<month>\d{2})-(?<day>\d{2})/u;

'2015-01-02' .replace(re, '$<day>/$<month>/$<year>")
// '02/01/2015"'

LFEREBF , replace HIENEZNSHE—NFFHE |, MARENTRIEL.
replace J5iARIEE N SEERILARRE , iZRESEFFIT.

'2015-01-02"' .replace(re, (

matched, // FEANULECAR 2015-01-02

capturel, // H—AILK 2015

capture2, // % AL o1

capture3, // H=AILH 02

position, // ULRCIFZEMIAIE o

S, // T4 2015-01-02

groups // BAZHAMMI—AX%R {year, month, day}
) => {
let {day, month, year} = args[args.length - 1];
return ~${day}/${month}/${year} ;
1)

BRANEERRNEME , S8 TRE— MRS BREERN— R, RN EENX MR TROE.

S1R
INRBEENRATAERS IR BRALE" , AJLAER \kd14> IS

const RE_TWICE = /~(?<word>[a-z]+)!\k<word>$/;
RE_TWICE.test('abclabc') // true
RE_TWICE.test('abcl!ab') // false

HFIIA (\1) RAER.
& TE
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const RE_TWICE = /~(?<word>[a-z]+)!\1%$/;
RE_TWICE.test('abcl!abc') // true
RE_TWICE.test('abclab') // false

XS | EEE AT AR (R,

const RE_TWICE = /~(?<word>[a-z]+)!\k<word>!\1%$/;
RE_TWICE.test('abc!abclabc') // true
RE_TWICE.test('abcl!abclab') // false

1IEMIf & - ECMAScript 6 A 1]

B
it

=
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ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

ER R

1.Z#HF) R iE
2.Number.isFinite(), Number.isNaN()
3.Number.parselnt(), Number.parseFloat()
4.Number.isInteger()
5.Number.EPSILON
6. Z2EHF Number.isSafelnteger()
7.Math MREI R
8.Math.signbit()
9. JEEISHT
10.Integer #iE3EY

VAN S
ES6 R4t T TR EHISERFIISE . SBIRES ob (Shes ) Feo (Feo ) FR.

0b111110111 === 503 // true
00767 === 503 // true
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M ES5 FR , AEFSERZF , /S BRYHERRI 0 3[R . ES6 H—EH , EEMRILR oo Fx.

/7 AR AR

(function(){
console.log(@oll === 011);

Q) // true

/] TERERER
(function(){

'use

strict';

console.log(@oll === 011);
})() // Uncaught SyntaxError: Octal literals are not allowed in strict mode.

BB Y 2 - ECMAScript 6]

WNERENS ob F 0o RISRAIFFFERENERE DM , Z(ER Number 733E,

Number
Number

('eb111') // 7
('eo10') // 8

2. Number.isFinite(), Number.isNaN()

ES6 7E Number X582 & , FHRMALT Number.isFinite() F Number.isNaN() FINTE,

Number.isFinite() FISRIEE—MUERBABERM (finite) .

Number.
Number.
Number.
Number.
Number.
Number.
Number.
Number.

ES5 BILAEID FEAIMRAD , 2B Number.isFinite J5i%,

(funct

isFinite(15); // true
isFinite(0.8); // true
isFinite(NaN); // false
isFinite(Infinity); // false
isFinite(-Infinity); // false
isFinite('foo'); // false
isFinite('15"); // false
isFinite(true); // false

ion (global) {

var global_isFinite = global.isFinite;

Object.defineProperty(Number,

'isFinite', {

value: function isFinite(value) {
return typeof value === 'number' && global_isFinite(value);

s
configurable: true,
enumerable: false,
writable: true
1)
})(this);

Number.isNaN() FASRIEE—MERE I NaN ,

Number.isNaN(NaN) // true
Number.isNaN(15) // false
Number.isNaN('15') // false
Number.isNaN(true) // false
Number.isNaN(9/NaN) // true
Number.isNaN('true'/@) // true

Number.isNaN('true'/'true') // true

ESS 1B FEAIRED , ZBF Number.isNaN() o

(function (global) {

var global_isNaN = global.isNaN;

Object.defineProperty(Number,

'isNaN', {

value: function isNaN(value) {
return typeof value === 'number' && global_isNaN(value);

s
configurable: true,
enumerable: false,
writable: true
1
})(this);
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ElISERNEBTE isFinite() F isNan() BIXBITET | (E575ESCER Number () 1SAEEUBERVESRE DEUE | BEHTHIRT , X NAZRNEES
8, Number.isFinite() XFFIEEUE—IRIR[E] false, Number.isNaN() RBIFF NaN ZiR[E] true , IE NaN —IR[E] false,

isFinite(25) // true
isFinite("25") // true
Number.isFinite(25) // true
Number.isFinite("25") // false

isNaN(NaN) // true
isNaN("NaN") // true
Number.isNaN(NaN) // true
Number.isNaN("NaN") // false
Number.isNaN(1) // false

3. Number.parselnt(), Number.parseFloat()
ES6 B£B751% parselnt() # parseFloat() , BER] Nunber XIHR_EMH , ITAZ2RIFAE.,

/] ESSHISE
parseInt('12.34') // 12
parseFloat('123.45#"') // 123.45

// ES6II5ik

Number.parseInt('12.34") // 12
Number.parseFloat('123.45#") // 123.45

XEHMIER  BBEEROEBMTE | HEESESRRN,

Number.parselnt === parselnt // true
Number.parseFloat === parseFloat // true

4. Number.isInteger()

Number.isInteger() FIRFIMI—MERENEL. TEIRME , £ JavaScript WE , BEFNZREERENMETESE LA 3 0 3.0 HAR—
=8

Number.isInteger(25) // true
Number.isInteger(25.9) // true
Number.isInteger(25.1) // false
Number.isInteger("15") // false
Number.isInteger(true) // false

ESS5 HLUBES FEAIES , &8 Number.isInteger() ,

(function (global) {
var floor = Math.floor,
isFinite = global.isFinite;

Object.defineProperty(Number, 'isInteger', {
value: function isInteger(value) {
return typeof value === 'number' &&
isFinite(value) &&
floor(value) === value;
s
configurable: true,
enumerable: false,
writable: true
1)
})(this);

5. Number.EPSILON

ES6 7E Number FI5R ETE , HiHE—MRINGHEE Nunber . EPSTLON, HRIBHIE , BFR 1 SAT 1 MSINEASZIA0E,

ST 64 REFEMERS , AT 1 HSINTASIRST T4 1.00. 001 , INUSEBIESR 51 B, XMERE 1 25 , HET 2 19-52 %05,
= T
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Number .EPSILON === Math.pow(2, -52)
// true

Number.EPSILON

// 2.220446049250313e-16
Number.EPSILON.toFixed(20)

// "0.00000000000000022204"

Number . EPSILON SEfR B2 JavaScript BEBFRTHIRIVMEE. REMFNTXME  MIFTLUAABEIREENT |, IRFERET.
SINXANMIERNEBR AT AZREE | RE—IZRETE. BIINEZRECTERTER.

0.1 + 0.2
// ©.30000000000000004

0.1 + 0.2 - 0.3
// 5.551115123125783e-17

5.551115123125783e-17.toFixed(20)
// '©.00000000000000005551"

TERERERERT , A AttRe.1 + 0.2 50.3 BEIIERE false .,

0.1 + 0.2 === 0.3 // false

Number.EPSILON RILAFBSRIZ & BeE S ANRECE". thil , IRETREIZA 2 §9-50 k75 ( BD Number .EPSILON * Math.pow(2, 2) ) , BIONIRMMNER
HHENTFIXME , BATFOASOXENZERENEE.

5.551115123125783e-17 < Number.EPSILON * Math.pow(2, 2)
// true

It , Number. EPSILON HISLERE— NI LUESZHNRINRETEL

function withinErrorMargin (left, right) {
return Math.abs(left - right) < Number.EPSILON * Math.pow(2, 2);
}

0.1 + 0.2 === 0.3 // false
withinErrorMargin(0.1 + 0.2, 0.3) // true

1.1 + 1.3 === 2.4 // false
withinErrorMargin(1.1 + 1.3, 2.4) // true

LEAONBZREIEE | BB T —MNREMERL.

6. TLEEH Number.isSafeInteger()
JavaScript BEFS MR IVESCEREIE -2753 F 253 Z[A) ( AW NmS ) |, BIXNEE , TEEHRIXME.

Math.pow(2, 53) // 9007199254740992

9007199254740992 // 9007199254740992
9007199254740993 // 9007199254740992

Math.pow(2, 53) === Math.pow(2, 53) + 1
// true

EEAHF , Bl 2 1 53 XEZE  —MEEARERT .

ES6 5| \T Number.MAX_SAFE_INTEGER #[] Number .MIN_SAFE_INTEGER XFNEE , ARRRXISEER_ L TR,

Number .MAX_SAFE_INTEGER === Math.pow(2, 53) - 1

// true

Number .MAX_SAFE_INTEGER === 9007199254740991

// true

Number .MIN_SAFE_INTEGER === -Number.MAX_SAFE_INTEGER
// true

Number .MIN_SAFE_INTEGER === -9007199254740991

// true

FEREES , ATLAEZR JavaScript SRS RAVIRIR.

" SN
Number.isSafeInteger () M E2FRFIM—MNEHEEEEX N umry.
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Number.isSafeInteger('a') // false
Number.isSafeInteger(null) // false
Number.isSafeInteger(NaN) // false
Number.isSafeInteger(Infinity) // false
Number.isSafeInteger(-Infinity) // false

Number.isSafeInteger(3) // true
Number.isSafeInteger(1.2) // false
Number.isSafeInteger(9007199254740990) // true
Number.isSafeInteger(9007199254740992) // false

Number.isSafeInteger (Number.MIN_SAFE_INTEGER - 1) // false
Number.isSafeInteger(Number .MIN_SAFE_INTEGER) // true
Number.isSafeInteger(Number .MAX_SAFE_INTEGER) // true
Number.isSafeInteger(Number .MAX_SAFE_INTEGER + 1) // false

XANREAITIVRES |, SIRRZ2BHIA MR ELR—T.

Number.isSafeInteger = function (n) {
return (typeof n === 'number' &&
Math.round(n) === n &&
Number .MIN_SAFE_INTEGER <= n &&
n <= Number.MAX_SAFE_INTEGER);

SEIMERXTRYE  FEIR. WHZEERESEEReBAITEEN  FERRIDEEER | MERNGESSEENEME.

Number.isSafeInteger(9007199254740993)

// false

Number.isSafeInteger(990)

// true
Number.isSafeInteger(9007199254740993 - 990)
// true

9007199254740993 - 990

// RFEIZEH 9007199254740002

// IEWERN %2 9007199254740003

EEIEF , 9007199254740993 RE—NLLEELY , B2 Number. isSafelnteger RIRMAIER , BTRITEERELR LN, XEFRN , XNMEBHTIEETD
El  SETETENMER , LA 9007199254740992 FIFZ fETF.

9007199254740993 === 9007199254740992
// true

FLL , ARAMIBZEEREE LR, RUBEERER. THAIRSA LRGN MEEEEEER.

function trusty (left, right, result) {
if (
Number.isSafeInteger(left) &&
Number.isSafeInteger(right) &&
Number.isSafeInteger(result)

) o

return result;

}

throw new RangeError('Operation cannot be trusted!');

}

trusty(9007199254740993, 990, 9007199254740993 - 990)
// RangeError: Operation cannot be trusted!

trusty(1, 2, 3)
/] 3

7. Math XS R
ES6 7E Math SR EHTIRT 17 MSHEHEXNIDE, FARLIABRETITE , REME Math IS AR

Math.trunc()
Math.trunc AT ER—MNRINEERD | IREIEEERS.

Math.trunc(4.1) // 4 +—= T—=
Math.trunc(4.9) // 4
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Math.trunc(-4.1) // -4
Math.trunc(-4.9) // -4
Math.trunc(-0.1234) // -0

SFFHEEE , Math. trunc PIEBEERE Number i RIEE T NEUE.

Math.trunc('123.456') // 123
Math.trunc(true) //1
Math.trunc(false) // @
Math.trunc(null) // ©

X FEFITTEEEEEAYE | RE] Nan .

Math.trunc(NaN); // NaN
Math.trunc('foo'); // NaN
Math.trunc(); // NaN

Math.trunc(undefined) // NaN

MFIREBEXANTIERINE | ATLUATEREELL

Math.trunc = Math.trunc || function(x) {
return x < @ ? Math.ceil(x) : Math.floor(x);
s

BB Y 2 - ECMAScript 6]

Math.sign()

Math.sign TRERSRAIBT— M EIRZEES. Q. £EF. WTIHUE  SOSHERNHE.

ERIRERME.

- SEUAER , IRE] +1 ;
- SECRREL, RE -1 ;
-2¥7 0, RE o ;

- 28078-0 , iREl -0 ;

- Hth{& , IREI NaN,

Math.sign(-5) // -1
Math.sign(5) // +1
Math.sign(e) // +@
Math.sign(-0) // -©
Math.sign(NaN) // NaN

MRSHRINE , SEMEREE. WTBLELEZNEENE , SIRE NN,

Math.sign('') // ©
Math.sign(true) // +1
Math.sign(false) // ©
Math.sign(null) // @
Math.sign('9"') // +1
Math.sign('foo') // NaN
Math.sign() // NaN
Math.sign(undefined) // NaN

MFIRBRPBXNTERENE |, ATLAR TEAMCSENL

Math.sign = Math.sign || function(x) {
X = +Xx; // convert to a number

if (x === 0 || isNaN(x)) {
return Xx;
¥
return x >0 ? 1 : -1;
s
Math.cbrt()

Math.cbrt FERFITE—MNEIGR,
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Math.cbrt(-1) // -1
Math.cbrt(@) // ©
Math.cbrt(1) // 1
Math.cbrt(2) // 1.2599210498948734

XTIREUE , Math. cbrt JERBRERSTER Nunber JERISHIENEYE.

Math.cbrt('8') // 2
Math.cbrt('hello') // NaN

MTIREBBXNTTERENE | ATLUATEEELL.

Math.cbrt = Math.cbrt || function(x) {
var y = Math.pow(Math.abs(x), 1/3);
return x < @ ? -y @ y;

}s

Math.clz32()
JavaScript FUEEEIHER 32 U B/ , Math. clz32 FAIREI—MIN 32 UERFSESFAESZDMEIS 0,

Math.clz32(e) // 32

Math.clz32(1) // 31

Math.c1z32(1000) // 22
Math.c1z32(0b01000000000000000000000000000000) // 1
Math.c1z32(0b00100000000000000000000000000000) // 2

LERREF , 0 WITHEFIF K2R 0, AT 32 MEiS 0; 1 NTHEEIF R eb1 , R 1 7, ATk 32 fzzHE 31 MNEIS 0 ; 1000 HTiHEHIF
R oeblii11e1ee0 , —HA 10 i1, FrA 32 fiizdE 22 MEIS 0,

1232 XM REBHSEHE "count leading zero bits in 32-bit binary representation of a number" ( ItE—/NH 32 M ZHHIFZEAEIS 0 A9
) NES.

EBIEERS ( << ) SrMath.clz32 FiEEEHEX.

Math.c1z32(@) // 32
Math.c1z32(1) // 31
Math.c1z32(1 << 1) // 30
Math.c1z32(1 << 2) // 29
Math.clz32(1 << 29) // 2

XFTF/NEG, Math. 1232 JIEREEEEEER S

Math.c1z32(3.2) // 30
Math.c1z32(3.9) // 30

NFEESRHEMERANE , Math.clz32 FEREEANSEENEE  AEEITHE.

Math.clz32() // 32
Math.c1z32(NaN) // 32
Math.clz32(Infinity) // 32
Math.clz32(null) // 32
Math.clz32('foo') // 32
Math.c1z32([]) // 32
Math.clz32({}) // 32
Math.c1z32(true) // 31

Math.imul()
Math. imul JEREIFRMNEIEL 32 (RS EEIZVERNER | IREREE— 32 UANHRFSEE.

Math.imul(2, 4) // 8
Math.imul(-1, 8) // -8
Math.imul(-2, -2) // 4

MRAEBEG 32 i, KSBBER T, Math.inul(a, b) Fa * lm#EE*E"_‘m PARZITIEZRT (2 * b)|o AR (BT 32 fuAdRpmiEt ) . 2
FEL)\ﬁ'Egﬁlg%C H 25 ' /TEEjJ Javascr'pt ﬁ%ﬁBE*J ﬁ_L e HI v l/\/jb.lua/uu_vlauraﬁ_.ﬁo 4“%‘j[;;‘xEl;:.', TF_FEBM" Ekﬂjgyﬂjiﬁli ' {&LL&{EEEEE%B

http://es6.ruanyifeng.com/#docs/number 7113



2017/11/20

BAKERRAY , Math.inul J5ERT LUREIERAYRAEE.

(OXTFFFFEEF * OXTFFFFFFF) [0 // ©

EEXANFEER  REIERA 0, BERTXAN _HEBIIREMERE 1, FLIXMER

BB Y 2 - ECMAScript 6]

RIERR , BARE_HETRE | ITEEROTHE

BRARIZEE 1, XMERHMERASNNTINBIS T 2 #9 53 X5 , JavaScript TiXFFEIMIBE , SiBEAAEERZEMN T 0. Math.imul J5iKA]

PUREIERAYE 1.

Math.imul (ex7fffffff, ex7fffffff) // 1

Math.fround()

Math.fround 755REI—MAIRIEEZ UL,

Math.fround (@) // @
Math.fround(1) // 1
Math.fround(1.337) // 1.3
Math.fround(1.5) // 1.5
Math.fround(NaN) // NaN

XTFEHCR | Math. fround INERBIERASBIEHARRE |, XEEERZPLTIER 64 N HEMMEHFRTAVIG, XBF , Math.fround JTiERIREIR

BRIV N EBRE I AL

370000123977661

MTIREMBBXNTTERINE | TR TEIREELL.

Math.fround = Math.fround || function(x) {
return new Float32Array([x])[@];

}s

Math.hypot()

Math. hypot JTEIREFTFESHHIF SRR,

Math.hypot(3, 4);
Math.hypot(3, 4, 5);
Math.hypot();
Math.hypot(NaN);
Math.hypot(3, 4, 'foo');
Math.hypot(3, 4, '5");
Math.hypot(-3);

//
1/
1/
//
//
//
//

5
7.0710678118654755
[

NaN

NaN
7.0710678118654755
3

EERBF, 3 WFELINE 4 %5, $F 5 975,

URSHAREIE , Math.hypot TIERGEIENEE. REE—SHEEEEE  HiIRE NaN,

HEFE

ES6 #MET 4 MIEUEXRTTIE.

(1) Math.expm1()

Math.expml(x) &M@ eX - 1, Bl Math.exp(x) - 1.

Math.expml(-1) // -0.6321205588285577

Math.expml(@) // ©

Math.expml(1) // 1.718281828459045

MTIREMBEBXNTTERNE | ATLIATEREELL.

Math.expml = Math.expml || function(x) {

return Math.exp(x) - 1;
s

http://es6.ruanyifeng.com/#docs/number
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(2) Math.log1p()

Math.loglp(x) J5iKIREl 1 + x BIEIAXIEL , B Math.log(1l + x) . AR x/\F-1, IREINaN,

Math.loglp(1) // ©.6931471805599453
Math.loglp(e) // ©

Math.loglp(-1) // -Infinity
Math.loglp(-2) // NaN

MTIREMBEBXNTTERNE | ATLIATERBELL

Math.loglp = Math.loglp || function(x) {
return Math.log(1l + x);
s

(3) Math.log10()

Math.log1e(x) IREILL 10 J9/ERAY x AURIEL. R x /NF 0, MIRE NaN,

Math.logl@e(2) // ©.3010299956639812
Math.logl@o(1) // @

Math.logl0(0) // -Infinity
Math.logl0(-2) // NaN

Math.1log10(100000) // 5

MTFIREMBEXNTTENINE | ATLIATEREELL.

Math.logl® = Math.logl@ || function(x) {
return Math.log(x) / Math.LN10;
s

(4) Math.log2()

Math.log2(x) JREILA 2 AT x BIXIEL. 2R x/NF 0, MIR[E NaN,

Math.log2(3) // 1.584962500721156
Math.log2(2) // 1

Math.log2(1) // @

Math.log2(®@) // -Infinity
Math.log2(-2) // NaN

Math.log2(1024) // 10
Math.log2(1 << 29) // 29

MTFIREBBXANTTERNE | ATLUATEREELL

Math.log2 = Math.log2 || function(x) {
return Math.log(x) / Math.LN2;
s

IREREREN YT %
ES6 #1157 6 4 WHREUTIE.

- Math.sinh(x) IR[E] x BISARIESZ ( hyperbolic sine )

- Math.cosh(x) IR[E] x FIIERF3Z ( hyperbolic cosine )

- Math.tanh(x) IR[E] x BIXXHRIEL] ( hyperbolic tangent )

- Math.asinh(x) IR[E] x BRIHAIESZ ( inverse hyperbolic sine )

- Math.acosh(x) IR[E] x BN EASR% ( inverse hyperbolic cosine )
- Math.atanh(x) iR[E] x AIIHAIEY] ( inverse hyperbolic tangent )

8. Math.signbit()

Math.sign() FASRHAMT—MERIES , (BRURSHE -0 , ERIRE -0,

Math.sign(-0@) // -@
—= T—=
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XSEXS TS AAIER , Math.sign() REMRER. JavaScript ENER 64 (IFm) ( EFFRE IEEE 754 ) FonsiE , IEEE 754 Ml —
RIFS, o RAIEH , 1 FT0H. FLSEMME , +0 RS0 o WNEE , -0 ZFSA0N 1 RITE. STRmET  Alii—MER +0 52 -0 3F
R, EACZESH,

+0 === -0 // true
Bl , B—ME=R |, 5IN\7T Math.signbit() HFiEHM— M SERRET .

Math.signbit(2) //false
Math.signbit(-2) //true
Math.signbit (@) //false
Math.signbit(-0) //true

ALIER , I AIERRE T -o AIRSRIRE THY.
ZIERNEIENT.

- NRSELE NaN |, IR[E] false
- MIRSEE -0 , IR[E true

- MRSHERE | IRE true
- HittERE] false

9. IRENEETT

ES2016 FET —MEEEER ( ** ).

NN

*

*
w N
~N O
~
w0 &

*
*

SHEEMTISESES RN RIREEER (= ).

let a = 1.5;
a **= 2;

/] %EFT a=a* a;
let b = 4;

b **= 3;
/] SEFT b= b * b * b;

ER £ V8 5IEHF |, IREEERFS Math. pow RISEIIAMER , MTABIAIIEEER | MESBEHINESR.

Math.pow(99, 99)
// 3.697296376497263e+197

99 ** 99
// 3.697296376497268e+197

EEAEF , RNEEERISE— (AR FREEERM.

10. Integer B3Ry

(1

JavaScript FTBEFEMRTA 64 (TS, RE T BEROBIHIEERRER 53 M THEI. ATFXEERIESL , JavaScript RTXEHERTA
X5 JavaScript MEGHHTRIFSREATEHITE.

WMEB—MER | SINTHAEIEIERE Integer (B40) | SKERX NI, BEEIOKIERARFRTEL  IREAEEIRE] | (EAEEIBEEATLL
KB,

A75 Number 28X 5l , Integer SEIEURVRERES n Fo~.
in + 2n // 3n
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TR B RIS SRR .

eb11e1n // i
00777n // J\itiil
OxFFn // /Nt

typeof IZEFXIT Integer FEAPIEHEIR(A] integer ,

typeof 123n
// 'integer'

JavaScript JRAERM Integer XI5, FISRER Integer RARIHIE. HRMNERS Nunber () —E,

Integer(123) // 123n
Integer('123") // 123n
Integer(false) // ©on
Integer(true) // 1n

UTHRERRE.

new Integer() // TypeError
Integer(undefined) //TypeError
Integer(null) // TypeError
Integer('123n"') // SyntaxError
Integer('abc') // SyntaxError

B8
EHEASEITE |, Integer RBUT+ -0+ F0 XN STIEERF , 5 Number SRBIRITA—EL. IEIEE / SSF/EED |, IRE—MEBEL

9n / 5n
// 1n

JUFFBRI Number IZBFEFRILIRTE Integer , (BRBFMNRIN | FHRFSHARAIZER >>> M—TiKIEEER + | ERNSRE. sIEERN
>>> BREEUAD 0, (BR Integer RERBESN , SEXNMEEMEEN. FEREA—TTEEM + £ asm.js BESZIRE Number REEER

r=-
Ho

Integer EEIREES Number EEHTESIEZE,

in + 1
/7 A

XEERAFCREE Integer 8 Number , B2SHEKXER. LI (2n**53n + 1n) + 0.5 XNFRIAT , MNHRIRE] Integer 28Y , 0.5 XNVINEERSD
SEK ; WIRIRE] Number 8!, Bl 53 (\iEHEE  BE .

HHEEM ( == ) SUEHIERE , hEAAFRSHMA.

on == 0
// 5 TypeError
on == false

// iR%E TypeError

BIESIEER ( === ) TUERHERE | FIATLIRSEERR.

on ===
// false

B8
it
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

RO R

1. EHSHRIBME
2.rest 2%

3.7 &80
4.name FE

5.55 LS

6. NESIZHF

7. AR
8.BHSHMEES
9.catch iEGRISE

1. RESHRIRAE

BEXEx
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ES6 ZHl , FHEERANRMNSHIEEAME | REERATENTTE.

function log(x, y) {
y =y || 'World';
console.log(x, y);

}

log('Hello"') // Hello World
log('Hello', 'China') // Hello China
log('Hello', '') // Hello World

EERBICERE log NSEy BIRBIE , NRKE  WEEHKIMEA world . XMEENRAET , RSy MET , ERYNNMA/RES
false , MiZMEREIEA. G EERENRE T, S8y ST=FH | EREEUIEOME.

ATEBXANAR |, BERECAM— T2y RERRE , NFRE  BETHAE.

if (typeof y === 'undefined') {
y = 'World';
}

ES6 RIFARMISEHIREINE | MEESESHENNEHE.

function log(x, y = 'World"') {
console.log(x, y);

}

log('Hello') // Hello World
log('Hello', 'China') // Hello China
log('Hello', "'") // Hello

HLEE , ES6 MISIALL ESS EiGirE , MEFEER. TEES—MIF.

function Point(x =0, y = 0) {
this.x X;
this.y = y;

}

const p = new Point();
p// {x:0,y:0}

PRTENE , ES6 MSEAREMMFL | B% , FEABIA |, TUZAEREPLSHIATLIERN , FREERERE ; BOR , BRITHRONE
At , BMEARSRARATEIINZO S | AIREEXN2H , A2 SHRRIBEIEIET.

SHTERNAFEN , FTLAAEER let 8 const FRFEHR.

function foo(x = 5) {
let x = 1; // error
const x = 2; // error

}

EEAET , 24358 x ZEOARRRY , TEREAT | FEEA let B const BIRFEHS , BNSIRIE.
EFRSHENMER , RETREBRESH.

/] AREE

function foo(x, x, y) {
/] ...

}

/1

function foo(x, x, y = 1) {
/! ...

}

// SyntaxError: Duplicate parameter name not allowed in this context
B, A BEBEASR | SHEEONBETREEN  MESXMEMTEANEREANNE. LR , SEEOAMERBIEKREN.

let x = 99;

function foo(p = x + 1) {
console.log(p);

}

foo() // 1ee@
X = 100;
foo() // 101
—= =
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FEAEBS , S8 HROMER x + 1. XBT, SREBREL foo , BRBINTE x + 1, AR p FTF 100,

SHEaERMESESER
SHEONERTLASHEIRENEOME | EEikErm.

function foo({x, y = 5}) {
console.log(x, y);

}

foo({}) // undefined 5

foo({x: 1}) // 15

foo({x: 1, y: 2}) // 1 2

foo() // TypeError: Cannot read property 'x' of undefined

EEABRERTNSEBEREROME , [REERRSSHRIEOAME. REZIR foo NEHE—INRE , B8 x My ASBIBERESER. R
EREY foo VARIRNRIRMESE , TE x My BASER , WIS, BHRERESHAEOME | BT LIRS,

function foo({x, y = 5} = {}) {
console.log(x, y);

}

foo() // undefined 5

LFEABEE  IRRERESE , REY foo ISHEUAN—ITHR,
TEES—MHRESAERSIF.

function fetch(url, { body = '', method = 'GET', headers = {} }) {
console.log(method);

}

fetch('http://example.com', {})
// "GET"

fetch('http://example.com")
VA S

LT, MREE fetch MEZNSHE—IUR , IALNEH=DEIHRENME. XHEETHERE S8  IRESRYSHAEOA
8, BAILERE S, XA, BT NERAME.

function fetch(url, { body = '', method = 'GET', headers = {} } = {}) {
console.log(method) ;

}

fetch('http://example.com")
/] "GET"

EEAIF , B fetch IREENSHET , RESHIEONMENSER AR ZEORERNESOMEER] , 8 nethod A LENEIBIME GET .
ERES | BE TERMSEEHAESR?

/] Hik—
function mi({x = @, y = 8} = {}) {
return [x, y];

}

/] BiET
function m2({x, y} = { x: @, y: @ }) {
return [x, y];

}

LERMSEINREHSHIRETRME | KBRS F—RESHIEAMERTHR | BRRETHSEOMENROME | 5iE_RESHEAMER
— N EEAREMAINS , BRIRERENSFIMERNIAME.
/1 REBAZHII TSI

mi() // [e, @]
m2() // [e, @]

/1 x Fly #AHEKER

mi({x: 3, y: 8}) // [3, 8]

m2({x: 3, y: 8}) // [3, 8]

J1 x il y TGS t—= =
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mi({x: 3}) // [3, e]
m2({x: 3}) // [3, undefined]

// x Ay #REALRITEH
mi({}) // [e, @];
m2({}) // [undefined, undefined]

mi({z: 3}) // [0, @]
m2({z: 3}) // [undefined, undefined]

SHEOGMERIE

BEBRT , EXTEROMENSE , MZz2RHHNESH. RAXFIREZELN , JIRER T HLESEH. NRIFEMHNSHREME | LR XD
SHRIVEEIEM.

/7
function f(x = 1, y) {
return [x, y];

}

f() // [1, undefined]
f(2) // [2, undefined])
f(, 1) // dik
f(undefined, 1) // [1, 1]

/1 Bl—
function f(x, y =5, z) {
return [x, y, z];
}
f() // [undefined, 5, undefined]
f(1) // [1, 5, undefined]

(1, ,2) // #Hih
f(1, undefined, 2) // [1, 5, 2]

EEAHET , BRAENSEETERSH. Xit, TERERZEH , MAEKREEENESE , FRIEEEA undefined .
GNERFEN undefined , BAZSHETEOME , null MIRBEXMHUER.

function foo(x =5, y = 6) {
console.log(x, y);

}

foo(undefined, null)
// 5 null

EEARBF , x SHIN undefined , BRIKRTIONME , v SHET null |, BURERAIAME.

EERY length Bk
ISETIIMELS | RE length BiE , SREIREISEIIAMENSEHANE. BHENR , ISETHAMERS | length BIEEAH.

(function (a) {}).length // 1
(function (a = 5) {}).length // ©
(function (a, b, ¢ =5) {}).length // 2

EEAREF , length BHERIREIE  STRHNSHMREIEE TOAMENSH M. N, FESRE— R, EXT 3188, HhE— 1S
EETEAME | Bl length BMFT 3 HE 1, &E1HEEI2.

XZEE length BHRIZNE | RREFHIENNSHAN . ENSHEERMENE | TEBEANISHNEHASEXNSHT. B, /FXXH) rest
SHEARITA length B,

(function(...args) {}).length // @
MRSE THABNSHAZESE , HIA length BEBABITNEENSET .

(function (a = @, b, c) {}).length // ©
(function (a, b =1, c) {}).length // 1

= T
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et
—ERETSHNEIAME | REVHTRIBIARNE , SHSTER— MR (context) . FERNANER , XMERERSER. XMEXTA
ERRESHEOMER , EASHIN.

var x = 1;

function f(x, y = x) {

console.log(y);

}

f(2) // 2
FEES , 28y NEAESTEE x . BRARE N, SEFR—2R0ERE, BXMEBRER , BOAMETE x EAE— 12 x , MAELE

T8 x , FLEHE 2.

BETEAGF.

let x = 1;
function f(y = x) {
let x = 2;
console.log(y);
}
f() // 1
FEAEEG , BB, S8y - xR ERMAERE. XMEBRER  TE x AFREEN , FILIERINENERTE x . REVER , &
HUIRNEHSERER x N AREIZAEEE .

NRILET , £FTE x FFE , ARE.

function f(y = x) {
let x = 2;
console.log(y);

}

f() // ReferenceError: x is not defined
THXHEES , hefiE.

var x = 1;

function foo(x = x) {

/...
}

foo() // ReferenceError: x is not defined

EEATEF , S8 x = x B MRIREREL. SERRTHIR let x = x , BTERMERKAER  XTRBSKRE X KEX .
UIRSHRFONMER— M RE , ZRHEMFREETX M. EE TEFIF.

let foo = 'outer';
function bar(func = () => foo) {
let foo = 'inner';

console.log(func());

}

bar(); // outer

LERREE , RKE bar FIE2EL func IEUAER—MERZREL , IREIEATE foo, RESEEANRMIERERER , FHRBEENZEE foo , FilA foo 18H
INEREBEE foo , FLLEIE outer

NRSR NEXEE | BARE.

function bar(func = () => foo) {
let foo = 'inner';
console.log(func());

}

bar() // ReferenceError: foo is not defined

FEREG , ERERHETN foo IERREINE , BEREUMNE

nNa
mim

SREET .
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TEHE—NESRNEIF.

var x = 1;
function foo(x, y = function() { x = 2; }) {
var x = 3;

y(O)s
console.log(x);
}
foo() // 3
x // 1
LEREF , REL foo ISEIEZM— M EIRIEREL. X MERBEE , BEFHATEE X , AEFHETEEy |, vy RAMER—EZRE, XTMEEBR

AR E x |, IEAR—MERERIE— S8 x . BE foo REBXFERT —1HEPEE x , ZREBSE—NSH x BTFARR—MERE . FTAER
—NEE , AltiiTy 5, RERRE x FIFNBERRE x EERNRE.

SR var x = 3B var KR, BRE] foo IMEREEE x HHEMSE— 158 x , SESRENEN x 2—HM , FUREHLNHME 2 |, M/MNENEEEE
x RERTZ M.

var x = 1;

function foo(x, y = function() { x = 2; }) {
X = 3;
y()s
console.log(x);

}

foo() // 2
x // 1

RzF3
FRSEHEOME | TLUEER— I SHMEER | REBIME—MER.

function throwIfMissing() {
throw new Error('Missing parameter');

}

function foo(mustBeProvided = throwIfMissing()) {
return mustBeProvided;

}

foo()
// Error: Missing parameter

EEABAT foo BREY , AIRBEMBRIBHRRESE , MSVEREOME throwIfMissing BREL , NTTHIH—MER.

M EERISIERTLAEERI , 8% mustBeProvided FIBKIAEZET throwIfMissing REIRNZITER (FEEREE throwlfMissing ZIRB—EES ) |, iX&
BSHRIBUAERREENHHIT , MEEETHHT. NRSHELWE , BUABTHREFHARIET.

B, TGS EERMEIRA undefined , REFXNSEZEAT LS.

function foo(optional = undefined) { --- }

2. rest S

ES6 SIA rest 24 (2l .. . 4hilt ) | BTRREREHHISREEY  XEPAFERER argunents XJRT . rest SHIEHAILERE— A | ZXE
BEZRIOSEMNEAEF,

function add(...values) {
let sum = 9;

for (var val of values) {
sum += val;

¥

return sum;

}

add(2, 5, 3) // 10
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LEERIBAY add RELE—NKFOEEL . FIFD rest B4, TLABIZREENTEHENSH.
THEHE— rest S#HKE arguments ZTERIFIF.
// arguments®E &[5k
function sortNumbers() {
return Array.prototype.slice.call(arguments).sort();
}
// restZH)5ik

const sortNumbers = (...numbers) => numbers.sort();

FERBORMESE | LERETIURI | rest MG EEBAEERE.

arguments XISRAZEE , ME—MEIUEEERINSR. AL T EREERTE , WIfER Array.prototype. slice. call SRIGHECHEA, rest SHEL
MO, ERE— " EENHE  HEFEREAILIER. TER—1FIA rest SHEISHA push 755A961F.

function push(array, ...items) {
items.forkEach(function(item) {
array.push(item);
console.log(item);
1)
}

var a = [];
push(a, 1, 2, 3)

ER rest ST ETEBEREMSH (MREREE—EH) | BUSRE.

/1

function f(a, ...b, c) {
/! ...

}

EREIRY 1ength B , ANEHE rest 24,

(function(a) {}).length // 1
(function(...a) {}).length // ©
(function(a, ...b) {}).length // 1

3. =giER
M ES5 FH& , BREIAERRILAR BN FHSIET.

function doSomething(a, b) {
'use strict’;
// code

}

ES2016 7T —rEN , MERBERHSHERTEOME. BORE. BT BREER , PBARMRBHAEENIRENTBEN | BURE.

/7 kg

function doSomething(a, b = a) {
'use strict';
// code

}

/1

const doSomething = function ({a, b}) {
'use strict';
// code

}s

/]

const doSomething = (...a) => {
‘use strict';
// code

s

const obj = {
/] AR
doSomething({a, b}) {
'use strict';

// code . .
—= =

http://es6.ruanyifeng.com/#docs/function
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1
J

}s

XEFNENRERR | BEAERRITEERL , BIERTRERIIRSSH. B  REHUTHINE , SSHTRESE  AEEHUTRER. XHsE—
TREAMTS , RENRERZ S | ZRAMESHESNZLASIERHT | BRSEEIRDZTTRERIIT,

/] HrE

function doSomething(value = 070) {
'use strict';
return value;

}

FEARRES , S8 value HBUAMER/\HEIE 070 | (BEFHEEITAEERRIS o T/t , FRLARGZIRSE. (BRSERR L | JavaScript 5|Za5EIIH
fTvalue = 070 , RAIEHENREANES , RINFERAFERIT | XA 2RE.

BT LSTHETREMUD | BTSN | EEXERREMIEN TS, Bt , ERMEIETXMAE  RESHERTIME. BORE. 5
EY RzER SR EEE SR,

PRTTIERT ARUEEX MRS, S—MRIRELBERITER  XESIEM.

'use strict';

function doSomething(a, b = a) {
// code
}

BMRIERHEE—NTSHR A TREEE.

const doSomething = (function () {
‘use strict’;
return function(value = 42) {
return value;
¥
10);

4. name El&
EREIHY name B , IRENZREFIRES.

function foo() {}
foo.name // "foo"

A RIERSRISE S , (BRET) ES6 , AHEATIRE,
BEIEWR | £S6 WX MBUAITAMET —LLE%, NRE— N ESELEBEL— TR , ESS B nane Bt , RRESFHE , T ES6 § nane /&
MR SRR,

var f = function () {};

// ES5
f.name // ""

// ES6
f.name // "f"

FEES , T8 f ST PMESRE, ES5 #l ES6 B name BHEIREIRIEAR—HE,

MERE—EEREIRELE R |, W ES5 F] ES6 (Y name BHANREIXMNEEREFANIEE,

const bar = function baz() {};

// ES5
bar.name // "baz"

// ES6
bar.name // "baz"

Function MIERREDRBIRIRRZIEEE) , name BHEEAIEA anonymous ,

(new Function).name // "anonymous"

http://es6.ruanyifeng.com/#docs/function

8/23



2017/11/20 BRI R - ECMAScript 6]
bind IREIFVEEL , name BIESINLE bound BIEK,

function foo() {};
foo.bind({}).name // "bound foo"

(function(){}).bind({}).name // "bound "

5. BiskERE]

BEXEE
ES6 AVFEREEL" ( => ) EXEH.

var f = v => v;
LERISESKEREEFRT :

var f = function(v) {
return v;

3
MREELRHAFTESHHRES NS, WER— N EESHESEES.

var f = () => 5;

// ERT

var f = function () { return 5 };

var sum = (numl, num2) => numl + num2;

// ZEFET

var sum = function(numl, num2) {
return numl + num2;

s
INREELREINIBRE D ST —HRIETD , MECERAXNESKE(ERX , HEER return iIBEIR[E,
var sum = (numl, num2) => { return numl + num2; }
BFAESHBEEHNIER , ILNREELREERRE— ISR , KIENSINENNLES | BNSIRE.
/] fhsE
let getTempItem = id => { id: id, name: "Temp" };
/1 ANRA
let getTempItem = id => ({ id: id, name: "Temp" });
MREELRHYRAE—TED , BEAZBREE , JUURATEANSE , IARASAEST.

let fn = () => void doesNotReturn();

Bk RIS B S E.

const full = ({ first, last }) => first + ' ' + last;
/] FERT
function full(person) {
return person.first + ' ' + person.last;
}

Bk RE IS RIAENNEE.

const isEven
const square

n=>n%2-==0;
n =>n*n;

EEABRBTRHT , MEXTRNMERNTERL., MRFHEELREY  TeMELAST  MEE T IIEXESEER.

ErsL R — MR R EUENRE. L =
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/1 EEREEE
[1,2,3].map(function (x) {
return x * x;

s
/] kRS %
[1,2,3].map(x => x * X);

B—MIFR

/] EHREEE
var result = values.sort(function (a, b) {
return a - b;

s
/1 Tk EE
var result = values.sort((a, b) => a - b);

THRZ rest SHSFELREEESRIGIF.

const numbers = (...nums) => nums;

numbers(1, 2, 3, 4, 5)
/7 [1,2,3,4,5]

const headAndTail = (head, ...tail) => [head, tail];

headAndTail(1, 2, 3, 4, 5)
// 11,[2,3,4,5]1]

ERiEER

ESLEREELNMERERER,

(1) EREWRMEY this WK , MEENHFENNS | TARERITAENNR.

(2) FATLASIEMIEERES , BRI , AR LUER new < , BUISIIE—MEIR.

(13) ARATLASER arguments 395 , IZNSIEREANTIFE, WRER , LA rest SEE.,
(4) ARILAMER yield &3¢ , FULESLREIABERIE Generator &Y,

EENRF , F—RARESTER. this WRAEAEATERN , BEESELEHT . ERERN.

function foo() {
setTimeout(() => {
console.log('id:", this.id);
}, 100);
}

var id = 21;
foo.call({ id: 42 });

// id: 42

EEARRRSF , setTimeout BISEE—NELREL , XRMEELRENIE N EEAE foo REUEMAT , MENEIEHUTESE] 100 E2/E. IREESER

£, PUTRT this RIZIEAEBIIR window , XAIRAZEE 21 B , SSLREISE this DREIERREESERIIFTERNNSR (KGR {id: 42} ) , AT

LUsHaIR 42 .
BISLEREIATLALL setTimeout BBEIAY this , BB N AFAERIIERLS , MARIERETRAEAERE. TEES—MIF.

function Timer() {
this.sl = 9;
this.s2 = 0;
/] ik eREL
setInterval(() => this.sl++, 1000);
// i R
setInterval(function () {
this.s2++;
}, 1000);
}

var timer = new Timer();

setTimeout(() => console.log('sl: ', timer.sl), 3100) L—& =

http://es6.ruanyifeng.com/#docs/function
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setTimeout(() => console.log('s2: ', timer.s2), 3100);
// sl: 3
// s2: @

EEABRS, Tiner REAIMIRE T NENTS | DAERTEELRAFIEERE. A& this SBEEXAIAERIERE (B Timer B8Y) |, J5ERY
this IEAETRTATERMERE (RI2BNSR ) . AL, 3100 EMZ/E , timer.s1 HEFHT 3 IR, M timer.s2 —REBLEH,

BIkEREGEILALL this IEAERM , XFEHHREFTEERERREY. THE—MIF , DOM SHNEEREEE— M WREH.

var handler = {
id: '123456",

init: function() {
document.addEventListener('click"',
event => this.doSomething(event.type), false);
3

doSomething: function(type) {
console.log('Handling ' + type + ' for ' + this.id);
}
s

FEARASAY init F5iES , R TEELRE , XSEUXPMEELREERR this , AAEIBME handler X5, BN , EEREEOEITES , this.doSomething IX—
TR |, EALERT this 18 document IR,

this IEANEREN , FAREAELREREELE this BNVH , CRREZSILRERANSERCH this |, SEPRIERY this BEINENIGRY
this, IEREABIRE this , FILUEHARERIFEERL,

LA, S5k EREEERL ESS AIASANT.

// ES6
function foo() {
setTimeout(() => {
console.log('id:"', this.id);
}, 100);
}

// ES5
function foo() {
var _this = this;

setTimeout (function () {
console.log('id:", _this.id);
}, 100);
}

EEARR , BRERY ESS IABERET , SikRMEERANLEBCH this |, TRE3IAINERY this .
HETENREZFELA this ?

function foo() {
return () => {
return () => {
return () => {
console.log('id:", this.id);
s
15
s
}

var f = foo.call({id: 1});

var tl = f.call({id: 2})()(); // id: 1
var t2 = f().call({id: 3})(); // id: 1
var t3 = f()().call({id: 4}); // id: 1

TERBZH , RE— this , BERE foo B this , ATLAt1 . t2. t3 EMHERNER. ENRENNERISEE5ELEE , #F;eEECn
this , BAIJAY this HSTEBRERIMNE foo BREIRY this ,

BT this , AFEARERESELREZ PHEAFEEN | I8AINEREAIRINZTE : arguments . super. new.target,

function foo() {
setTimeout(() => {
console.log('args:"', arguments);
}, 100);
}

foo(2, 4, 6, 8)
// args: [2: 4, 6, 8] L_E —F_E

http://es6.ruanyifeng.com/#docs/function 11/23
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EEREBT , SELEREEPAIASE argunents , ELSCREREN foo A arguments ZFE,

7o, BTFEELRECREECH this |, FILASAMHABER call() . apply() . bind() XEFTELRKEL this RIEM.

(function() {
return [
(() => this.x).bind({ x: 'inner' })()

1
}).call({ x: 'outer' });
// ['outer']

EEAEF , SELREIREBCH this |, BTLl bind 753ETCR , PIBBAY this FEIASMNERAY this .

KEBLASK | JavaScript IBEY this WH—EE— M ALBIIRR | EXNSR/ZEPRFER this
TIXANEH.

 WIEER VD, BTSkEREL SR

=an

E this

RKEE ERRR

HERERIRISLERE
BIkEREIAER , ERILABEASEELRE. TERE— ESS BENSEREREL.

function insert(value) {
return {into: function (array) {
return {after: function (afterValue) {
array.splice(array.indexOf(aftervValue) + 1, @, value);
return array;
1}
1}
}

insert(2).into([1, 3]).after(1); //[1, 2, 3]
FEXAEE , AILAERSELRENS.

let insert = (value) => ({into: (array) => ({after: (afterValue) => {
array.splice(array.indexOf(aftervalue) + 1, @, value);
return array;

IHH;

insert(2).into([1, 3]).after(1); //[1, 2, 3]
TEHR—EREEENE (pipeline ) BIAIF , BIRI—MRENVHERE—MRERIEA.

const pipeline = (...funcs) =>
val => funcs.reduce((a, b) => b(a), val);

const plusl a=>a+1;
const mult2 a=>a*2;
const addThenMult = pipeline(plusl, mult2);

addThenMult(5)
/] 12

SIRBHS EENSIEREMIRE | BAILRATENSE.

v

const plusl

+ 1;
const mult2 * 2

a
a

a
> a ;
mult2(plusi(5))

/] 12

Bk REGEBE— 1 TIRE . MERALURG @S N EE.

/1 NEE S
fix = M. (AX.F(AV.X(X) (V))) (AX.F(AV.x(x)(Vv)))

// ES6IFk
var fix = £ => (x => f(v => x(x)(v)))
(x => f(v => x(x)(v)));

LFERFMSE, VTR

r—= T

http://es6.ruanyifeng.com/#docs/function
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6. NESIEE/H
Bk ERETATLASRRE this XIS , KRR T BHSRE this WRAIEE ( call. apply. bind ). BR , SELREFNERTHERS , FLEEE—
2%, RHT REYIE" (function bind ) IZ8RF , FISREUMX call. apply. bind JER.

REABEEMEFHNRIES (2 ) , VESALE— MR, GLE—BH. ZEEMEMSDINNSR , FALTEME (B this X7
x) , HERELORE LE.

foo: :bar;
/] ERT
bar.bind(foo);

foo::bar(...arguments);

/] ZERT

bar.apply(foo, arguments);

const hasOwnProperty = Object.prototype.hasOwnProperty;
function hasOwn(obj, key) {

return obj::hasOwnProperty(key);
}

WRNESEILNT , BAR—IWRIGE , NETRIZEESEEZYSR LE.

var method = obj::obj.foo;

/] EFT
var method = ::obj.foo;
let log = ::console.log;
/] ZERT

var log = console.log.bind(console);

WESEEMIZEEAR , BE— IR, BT LIRAESE.

/7 l—
import { map, takeWhile, forEach } from "iterlib";

getPlayers()

::map(x => x.character())
::takeWhile(x => x.strength > 100)
::forEach(x => console.log(x));

/] =
let { find, html } = jake;

document.querySelectorAll("div.myClass")
c:find("p")
::html("hahaha");

7. BiERBki

HA—EREA?
RBYEA (Tail Call) ERHHREN—EEMS  ASFEBR , —DiEHEREE  REREETRHESEE—S2RRAR— R,
function f(x){

return g(x);

}

LFEABRS , R RE—SRERR s  XHUEER.
UT=MER  BrETRREA.

/7 T

function f(x){
let y = g(x);
return y;

}

// =
function f(x){ —= T—=
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return g(x) + 1;

}

/] =

function f(x){
g(x);

}

LFERBRY , ER—2ERES e 25 EEMERE  MUAETRERR  BEEe2—H. BR—tETRREEEEE  BESE—TAH. B
=ERT TERNE.

function f(x){

g(x);
return undefined;

}
BRAT—EHIERYER  RERRE—SERFRR.

function f(x) {
if (x > 0) {
return m(x)

¥

return n(x);

}

EFEABRS , R n 0 BETERER , BACIERER  N&E—TER(E

BB
BREBZAIASEMERARE , T e iraOERaE.

HIFE | REARSENFEA— N ERICR" , XFREAN” (call frame ) |, (RIFABUSTINNTESEE. WMRAERE A NNERERSRE s |, 38
ATEARSRABMET | TSA—1 B RIEAN, £3) 8 in{TER , BERIREE A |, B ERMASHEL, NRRE 8 AEBHEEARE C |, BBHEE—
A CRYERNE , LA, FraRIiEmne , HAas— A" ( call stack ) .

EEBRTERSNEE—SEE  FUAEEREINEREAATERN , RARRVE. AEEESFERHISBRET  REEEANERIER
it , EMASMNEREATE BN T .

function f() {

let m = 1;
let n = 2;
return g(m + n);
}
()
// R

function f() {
return g(3);

O

/1 ERT
g(3);

EFEABRY , NREH c FEREA | B IEERTAMZE M BE. ¢ NEBVEHES. ERTERs2E B ERT , FILHUTEIR
fa—  FERRILARR £ (x) B9, RERE ¢(3) BRI,

Xt BB ( Tail call optimization ) , BIRRENERHMAIEAM. WRAERLEEREA  PATEALUIMEIERITH , BAMRE
—I, KEAKXTEREF. X BERI RN,

EE , RETBRINERMHIRERE | ARRAIERNS SEINEREETERN  SNBEER T BREBIL".

function addOne(a){
var one = 1;
function inner(b){
return b + one;

}

return inner(a);

}

FENRSASHITEEBIN , BARERE inner AZRITINEEE] addone BIPIERIEE one .
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B3

REERBS , fREE. MRERRES  #ikAREBA.
BIHIFEFEENT | BAFTERNRERT EE MR , REZKE LR HR (stack overflow ) . EXFTREBITKR , BTREE—MERMT

FTLUKIZAS R A Wi iR,

function factorial(n) {
if (n === 1) return 1;
return n * factorial(n - 1);

}

factorial(5) // 120

B Y - ECMAScript 6 A1

FEARBE—MREL , T8 0 fk , REFTEHRT 0 MERER  ERE O(n) .

RAEMRERT , RIRE—MERIER  ERE 0(1) .

function factorial(n, total) {
if (n === 1) return total;
return factorial(n - 1, n * total);

}

factorial(5, 1) // 120

EE— M HEERNFIT |, Hi2iHE Fibonacc % , AT S IRBBRBIMIVEEE,

JEREEIARY Fibonacci £5CEIANI T,

function Fibonacci (n) {
if ( n<=1) {return 1};

return Fibonacci(n - 1) + Fibonacci(n - 2);

}

Fibonacci(10) // 89
Fibonacci(1e0) // Hitkiih
Fibonacci(500) // Hifkiih

REBIFMIZTR Fibonacci BTN,
function Fibonacci2 (n , acl =1, ac2 =1) {
if( n <=1 ) {return ac2};

return Fibonacci2 (n - 1, ac2, acl + ac2);

}

Fibonacci2(100) // 573147844013817200000
Fibonacci2(1000) // 7.0330367711422765e+208
Fibonacci2(10000) // Infinity

FLEATTY | "R SRR FENERX | A —LRHAREESISESATIES IS, ES6 24t , F—RBBHME , FrE ECMAScript AISE
W, E/ERE REBMNL . XHER  ES6 FREMARRIT , ifakEREL | ANTEnE.

BIIRHAS

BBARSEHL , AERENEHARY  BREE—SRERES. #MEIX—RSE  RIEHERRNRIERNSRRANISEH. i Emaf)

F . BSREREY factorial FFEMEI—HEEZE total |, BFFIEXNHERENEHEEAISH, XEMIORSHETAEN  H—REEELE , Ata

HE s BINTE , FEEANRISH 1 ?

FNTIEA LR ANEE, 755 —RERSIRRC I BRH— D EEFARIRLL.

function tailFactorial(n, total) {
if (n === 1) return total;
return tailFactorial(n - 1, n * total);

}

function factorial(n) {
return tailFactorial(n, 1);

}

factorial(5) // 120

http://es6.ruanyifeng.com/#docs/function
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LTEABEEE—MNEER AN REE factorial , FRAREIARE] tailFactorial , BEERHMIEEST.

RHEREE— MRS, MEREW (currying ) , EERBESSHHIREGEHRMBASHIT . XEOALERMIEWL,

function currying(fn, n) {
return function (m) {
return fn.call(this, m, n);

¥
}

function tailFactorial(n, total) {

if (n === 1) return total;

return tailFactorial(n - 1, n * total);
}

const factorial = currying(tailFactorial, 1);

factorial(5) // 120

TEREESEN |, BRSBTS tailFactorial WAREZ— NS factorial ,

BMAEMEREET | HERA ES6 RIREENAME.

function factorial(n, total = 1) {
if (n === 1) return total;
return factorial(n - 1, n * total);

}
factorial(5) // 120
FERRBEF , 28 total BRIME 1 |, FILAERRNABREEXME.

BE—T  BIFAR ER—FMENRME. MENRHSUREIESIREENAEDS | FrEEREMAEAsH , XMEN ARSI XEIESREE
B, WTEMF BEBNMWENES (i Lua, ES6) , RFENE/AILIABIANE , M—BERES , si&iFERRESA.

et
ES6 MERBNARETHEXTHRE | ERRIETHE.
XRENEESEEAT  RERBERNEE | JLURRREATERRK.

- func.arguments IREE RIS S,
- func.caller : REEAZFIREATAPERLL.

EERMARER , RERIERKRSNSE Bt FERIREMASKE. FSEXERXANEE | i RERESNET S ER TEL.

function restricted() {
'use strict’;
restricted.caller; /7 AW
restricted.arguments; // R4
}

restricted();

RiBIIMALaIsEm

BBRAMHREFSETENR  BAERERT , BB SIHZIBERIEINET | BIRANEAERRRIFNARE * MERATLR , EECTHE
I,

ERNFREFERES, BBRAZAUGTERN , FR2EMBEASZ | Bt | BARERDERE  sifsiat. TAMILUR D ERETE ? iEXRAE R
NS o T

TEHE— P EBIBERR.

function sum(x, y) {
if (y > @) {
return sum(x + 1, y - 1);
} else {
return x;
}
}
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sum(1l, 100000)
// Uncaught RangeError: Maximum call stack size exceeded(..)

FEARBRS, sun 2—NBERE , S8 < EFERINE , SHy EFEBIDRE. —BISE suniBl3 100000 X, ik , REHERRAIRAR

PHPREREL ( trampoline ) BJLUSIBIRHUTEE DBIRIAT,

function trampoline(f) {
while (f && f instanceof Function) {
£ = £0);
}

return f;

}

LEHMRERREA— LI, EEZ R FASH. RE f JUTRERE— R ST, T8 XERRE— R, RAEHITIZERE
MR EEERRA , Xl TiEIFHT , NMEtER TR RIS KRR,

e BRSNS  MEAT—PREB— MR,

function sum(x, y) {
if (y > 0) {
return sum.bind(null, x + 1, y - 1);
} else {
return x;
¥

}

FEARBS, sun RERIESRHT , BRREBSHS—MRE.
DT | (EFBAREREINIT sun |, RS ARG,

trampoline(sum(1l, 100000))
// 100001

BRREHAREIERNRBRMAMN , TESSHAZ.

function tco(f) {
var value;
var active = false;
var accumulated = [];

return function accumulator() {
accumulated.push(arguments);
if (lactive) {
active = true;
while (accumulated.length) {
value = f.apply(this, accumulated.shift());
¥
active = false;
return value;

var sum = tco(function(x, y) {
if (y > 0) {
return sum(x + 1, y - 1)

}
else {
return x

}
1)

sum(1l, 100000)
// 100001

EEARBF, tco REEREIIMAISTI , CHRYMATIREEE active . ABRT , XNMEEERHEN. —EHNEBRIII0TRE , XN
BHEET. AE , 833 sun IREIRYERRZ undefined , FRLABLEESR TBIFHIT | M accunulated HEAFHE— sun PUTHISE , BEBEN , X
FURIET accunulator ERERPIERAY while ERDRESHIT. XEFBRISMIIG BT WA T ER" , ME—HRISHSIEE—HCHISE, (RIETRMBE

RE—E.
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ES2017 AFRHIRE—TSHBERIES (trailing comma) ,

LA , RECENXFNERN , BRI RE— M SHEELIES.

function clownsEverywhere(
paraml,
param2

)y L/ o %)

clownsEverywhere(
'foo',
'bar'

)s

LERRBF , G05RTE param2 B bar FEIMN—NMES | HiakiE.

WRG EEXEE |, BEHERST (BIBNSHEE—1T)  LURESUCHBARHE | #8KREL clownsEverywhere iNIIE=NSE , B RRZRSEHRORF |

MBLEAFREE— M SHEEMI—NES., XYTRAEERSRR e MNESHB—TERET RN, XELEGRTUR , ELHE
ERVFENFIERN , EBERE—ES.

function clownsEverywhere(
paraml,
param2,

YL /* o *

clownsEverywhere(
"foo',
‘bar’,

)5

XEREBRES | RESHEHEINSRNEESHN , fF—H7.

9. catch EAIES#
Bail , B—MEZE , oF try. .. catch EHEFH catch IBDABNAHESH. XMERRSHEX , BHEX—FENZE.

ERNEIER catch iIBAUHEESE , RIS try RESHRILHAIER.

try {
//
} catch (error) {

//
}

FEIESITERS catch FEISE, MRS,

try {
//
} catch {
/] e
}

HEEREFAFEHRLMNERTER | B RERSERE.

let jsonData;

try {

jsonData = JSON.parse(str);
} catch {

jsonData = DEFAULT_DATA;
}

EEARSH, IsoN.parse IRIERB—METEE | BETAN. Bt , JRLAAFEHAIERSLA.

B

ik
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ECMAScript 6 AlJ]

F# - i
SIS BRI
| QJ

B#

0.1

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
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Y IEIEER (spread ) E=NE (... ). TIFLL rest SHINNEE |, E— B HREESTRNISEES.

console.log(...[1, 2, 3])
// 123

console.log(1l, ...[2, 3, 4], 5)
// 12345

[...document.querySelectorAll('div')]
// [<div>, <div>, <div>]

ZEEMEERTRAEA.

function push(array, ...items) {
array.push(...items);

}

function add(x, y) {
return x + y;

}

const numbers = [4, 38];
add(...numbers) // 42

EEMRRSSF , array.push(...items) fladd(...numbers) IXF1T , ERRREBVER , SNREERTY BB, ZEEMFE—HE , £

5,
T RIEEFFSESNRBSHALESHER  FERE.

function f(v, w, x, y, z) { }
const args = [0, 1];
f(-1, ...args, 2, ...[3]);

T RIEEAREET LR ERIAT.

const arr = [
Lo(x>e?[ra'l s (D),
b,

1

MRy BEEMEEE—THE  WAEEHTRER.

[...[1, 1]
// [1]

B8 apply Bix
BT BEEATLEFEE , FRUARBEE apply 5% , SEAR ARENSET .

// ES5 5k

function f(x, y, z) {
/...

}

var args = [0, 1, 2];

f.apply(null, args);

// ES6INE
function f(x, y, z) {
/! ...

}
let args = [0, 1, 2];
f(...args);

TERY BREERE apply I5IEN—DSERRAIGIF | RIF Math.max 73i% , EHKRE— MBS ATENSIE,

// ES5 M5k
Math.max.apply(null, [14, 3, 77])

// ES6 M5k

Math.max(...[14, 3, 77])

// ERT

Math.max (14, 3, 77); . .
—= =
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LERFBF , BT JavaScript TREEREUERATRAORE , FLARBEER Math.nax B3] , BEEBEN—NSEFS , REREAE. BT BSEH
LAE , sieJLAE$3FE Math .max T,

B—MIFREE push B, F—MEERNZIB— M EERER.

// ESS5H) ik

var arrl = [0, 1, 2];

var arr2 = [3, 4, 5];
Array.prototype.push.apply(arrl, arr2);

// ES6 [M5k

let arrl = [0, 1, 2];
let arr2 = [3, 4, 5];
arrl.push(...arr2);

FECEBE ESS Bk, push FiERISERREREEA | FRLURIFE apply 75/ 530B R push 73i%. BT RIZER , SiATLIERISEARAN push 75
%

TEEBI—IF.

// ES5

new (Date.bind.apply(Date, [null, 2015, 1, 1]))
// ES6

new Date(...[2015, 1, 1]);

i EER N
(1) EHi%A
HARSGIEIERE  EEEHINE  RESR TIERRESIEESET , MARRE— D 2MvEE.

const al = [1, 2];
const a2 = al;
az[e] = 2;

al // [2, 2]

LEAEF, a2 HARR a1 952 |, MEEAR—MOEIENS— M. B2  SERSH a1 A,
ES5 REEAREr & REHEE.

const al = [1, 2];
const a2 = al.concat();
a2[e] = 2;

al // [1, 2]

FEARBRY, a1 REIFEEITE | BIEN a2 BIASYT a1 FERE,
I RIEEARM T SHEANEESE.

const al = [1, 2];

/] BiFE—

const a2 = [...al];
// BEZ

const [...a2] = ail;

LENEMSE , a2 #2 a1 FI5E.
(2) &H44
¥ REEMRM T AT S A,

// ES5

[1, 2].concat(more)
// ES6

[1, 2, ...more]

var arrl
var arr2
var arr3

[
[
[

b'l;

QN w

15
, 'e'];

// ESSHIE I
arrl.concat(arr2, arr3);
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// [ 'a', 'b', 'c', 'd', 'e' ]
// ES6M&FEEA

[...arrl, ...arr2, ...arr3]
J/ [ 'a', 'b', 'c', 'd', 'e' ]

(3) SHEERESES
T RIEEFAAILASHEIRES SRR , BTEREE.

// ES5

a = list[@], rest = list.slice(1)
// ES6

[a, ...rest] = list

TEEBI—LHIF.

const [first, ...rest] = [1, 2, 3, 4, 5];
first // 1
rest // [2, 3, 4, 5]

const [first, ...rest] = [];
first // undefined

rest // []

const [first, ...rest] = ["foo0"];
first // "foo"

rest // []

R REEFATHAWE  REENESHNRE— , SUSIRE.

const [...butLast, last] = [1, 2, 3, 4, 5];
/7 fhHE

const [first, ...middle, last] = [1, 2, 3, 4, 5];
/] fRA

(4) F¥e#
I RIS BRI LG R N E AT,

[..."hello"]
/7L "Rt e, 1Y, LY, ot ]

FENSE , B EENIFL | BRREREBIERRGIIN N7 Unicode 45,

'x\uD83D\uDE8®y ' .length // 4
[..."x\uD83D\uDE8@y"].length // 3

LFERBIE—MEL , JavaScript 2N FTART Unicode 75, IRBIA 2 MNFFF , AT RIZEAHSARXMEE. Bt , EMREIFFFHIKERD

FE, TLETEXES.

function length(str) {
return [...str].length;
}

length('x\uD83D\uDE8@Y"') // 3

AR REERFFT8 Unicode FRIFEREL , HAEXNMTR. Bt , SIFERT REE/NS.

let str = '"x\uD83D\uDE8Oy";

str.split('").reverse().join("'")
// 'y\uDE8@\uD83Dx"

[...str].reverse().join("'")
// 'y\uD83D\uDE80x'

FERBG , R BEER , ZFHM reverse BRERARER.
(5) SEMT Iterator IFOMMR
{H{1] Tterator #EORIXIS: (&0 Iterator —& ) |, ERILARY BIZERFRAEIEREA.

let nodeList = document.querySelectorAll('div'); . .
N qe y ('div") T
let array = [...nodeList];
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FEREBF , queryselectorAll FiEREIRIE— nodeList JWF, BAEEHE  ME—NEMUSENER. XA, FEEERFTLUSEENEIERE
48, [FEFET NodeList X5 T Iterator ,

MFARLREERE [terator EORIRMEEARNINS |  RIEEMMAEEEE N HEIEREAE.

let arrayLike = {

'e': 'a’',
"1': 'b',
2 e,
length: 3

}s

// TypeError: Cannot spread non-iterable object.
let arr = [...arrayLike];

LFERIEF , arrayLike 2—MRUEERNNS , (BRIZHEHE Iterator £0 |, ¥ BEERHSWRE. XA, AJLABCAER Array . from 5iEE
arraylike $5NEIFAYEA.

(6) Map Fl1 Set 4513 , Generator HE]

T REEAFNERRRRIREIREERY [terator 200, FILRERA Iterator FOKNISR , BRILAERYT RIZERF | L4l Map 4544,

let map = new Map([
[1, 'one'],
[2, "two'],
[3, "three'],

s

let arr = [...map.keys()]1; // [1, 2, 3]
Generator BT/ | IREI—MEHEEYIS , Rt LAFERT BIEER.

const go = function*(){
yield 1;
yield 2;
yield 3;

1

[...g0()] // [1, 2, 3]
EEREF , 8 go 2 Generator B, FUTRIREINZE—MNEHENSR , WX MEHSENSHTY BIZER , ISSREBHISZIRE , &Hhi—
MR,
MRS Iterator #FORNIS , FHAY REZEER , BokiE.

const obj = {a: 1, b: 2};
let arr = [...0bj]; // TypeError: Cannot spread non-iterable object

2. Array.from()

Array. from AT REFIRXNSREE AEIERIEA | KILEEARIRIS (array-like object ) FIRJIEH ( iterable ) FIXISR ( E4F ES6 FIGHIEIRELEH Set
1 Map).

THEHE—MELEERIIS , Array. fron EERAEIEAIEA.

let arrayLike = {

e': 'a',
'1': 'b',
'2': 'ct,
length: 3

}s

// ESS5I5k
var arrl = [].slice.call(arrayLike); // ['a"', 'b"', 'c']

// ESBI5iE
let arr2 = Array.from(arrayLike); // ['a', 'b', 'c']

SERRRLARHR , EIDAISSIEEARIYISE DOM #B{FREIRY NodeList 555 , LAREREIPAIEBAT arguments S5, Array. from EBRTLUS B AEIERTEA.

// NodeListXf%
let ps = document.querySelectorAll('p');
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Array.from(ps).forEach(function (p) {
console.log(p);

s

// argumentsii %

function foo() {
var args = Array.from(arguments);

/...
}

FEREBF , queryselectorAll FEREINE—NEUEENNS , TLUSIXNNRIENEIENEE , B forEach ik,
REZEEET Iterator HOMBURLEI . Array. from BREEEEIE HEAE.

Array.from('hello")
// ['h', 'e', '1', '1', '0']

let namesSet = new Set(['a', 'b'])
Array.from(namesSet) // ['a', 'b']

EEARS , FRIEBM Set HHFEREA Iterator 200, FLLATLAK Array . from B NEIEAIEEA,

MRSHE—NEIERIEEE |, Array. from SIREI—PN—IE—FEAIFEEE.

Array.from([1, 2, 3])
// [1, 2, 3]

BEEIRENRE  TREER (... ) BaLUSRLSREE HEUE,

// argumentsii%
function foo() {
const args = [...arguments];

}

// NodeListXf#%
[...document.querySelectorAll('div')]

T REEASERMANREHREN ( Symbol.iterator ) , MIR—IWSIGBRBXMED , BIEER. Array. from JEESHFRIEARINSR. i
IBUEEARINSR | ARFHERB— , BRRE length B, B, HTH length BHAIIR , HAILUEY Array . from J5iEEE VAR |, MRS fRIZ
BRI IERE R,

Array.from({ length: 3 });
// [ undefined, undefined, undefined ]

EEARRBRSF , Array. fromiRET—MEBE=PHRIEE B MIBREER undefined . I REEFFERT TR IR,

SFIRRBEEPEIZT I RANIYEES , BILAR Array . prototype.slice FiEE.

const toArray = (() =>
Array.from ? Array.from : obj => [].slice.call(obj)
)0

Array . from RAJLUESZE AN, (ERSUTECERT nap 7335 , FESREANTRETAE | BAEEAERNRERIEE.

Array.from(arraylLike, x => x * x);
// ERT
Array.from(arrayLike).map(x => x * x);
Array.from([1, 2, 3], (x) => x * x)
/7 [1, 4, 9]
TEAWIFEEE—E DOM HRIXARA.

let spans = document.querySelectorAll('span.name');

// map()

let namesl = Array.prototype.map.call(spans, s => s.textContent);

// Array.from()
let names2 = Array.from(spans, s => s.textContent)

TEAIFSEEPRREN false IR EN 0.

Array.from([1, , 2, , 3], (n) =>n || @) . e
// 11, @, 2, 0, 3] Sl E
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B FRIEESFREIEEE,

function typesOf () {
return Array.from(arguments, value => typeof value)

}
typesOf(null, [], NaN)
// ['object', 'object', 'number']

SR map REBEAREIT this KT , BAILMEN Array . from RISB=PSE, FBRYPRE this .

Array.from() ATLAGEFMERARIERIEA | FEERM nap 088, XLIREBRE | REG—MRIBHIEIEED | (FHATLSEREHTANE | AR
EERHGBRISRSE | MR AT LA RS E RS A ATT %,

Array.from({ length: 2 }, () => 'jack")
// ['jack', 'jack']

EmEAHGF , Array. from E—PMSEIEE T BN SHETHRE. XMSHERILILZTANRIERBIFERIE.

Array.from() FIB—MRFAR  BFFRENHE  AEREFHENKE. EATHERGIESH Unicode =7 , AILAES JavaScript §ATF
\uFFFF fY Unicode = , BERNZFRIAY bug.

function countSymbols(string) {
return Array.from(string).length;

}

3. Array.of()
Array.of JERRTHS—A(E , HH%EA.

Array.of(3, 11, 8) // [3,11,8]
Array.of(3) // [3]
Array.of(3).length // 1

BATTENEERR , BSRMMNUEEIER Array ) BIRE. BEASEHMEIRRE , 2S5 Array () BTHEESR.

Array() // []
Array(3) // [, 5 ,]
Array(3, 11, 8) // [3, 11, 8]

EFEABF , Array TERESH. — 128 =NSHN | RRERBFA—H. REISHMEADT 2 M, Array () ZRIREIESELEMATHTE
B, SHIMHRE—, Lir ERIEEHENKE.
Array.of B FRJLARBSRES Array () B new Array() , FEAFEBRTSHAEMNSHNER. ERTHERER—.

Array.of() // [1
Array.of(undefined) // [undefined]
Array.of(1) // [1]

Array.of(1, 2) // [1, 2]

Array.of SRIREISHIEHEMITEE. IRKESE  MRE— P =HE,
Array . of J3;5R] AR N EAIAEMSEI,

function ArrayOf(){
return [].slice.call(arguments);

}

4. ¥4HLHIAY copyWithin()

EBASLHBIAT copywithin 733K , FELRIEVERED , BIEEMENMREHZIEMUE (2ESRERE )  ARREXFEE. B X%,
SfEMZREA.

Array.prototype.copyWithin(target, start = @, end = this.length)

EEZENSH.
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- target (55 ) : MIZIBFFHRERETE.
- start (BN ) : MIZRIBFHEEEEEE | BAR 0, ANRARE  FTEE.
- end (Ti%) : FZUERISILEERENE  BASTHREKE. NRARE , TREE

EX=ASHEMNZEHE , MRFE | 2EHEAHE.

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

EEAIBERTEMN 3 SMEZIFALRIMR (471 5)  SFHZIN 0 SAFHaRVE  ERES TR 1/ 2,
TEHEEZGIF.

/1 ¥3S5 A Ble S L
[1, 2, 3, 4, 5].copyWithin(@, 3, 4)
// [4, 2, 3, 4, 5]

/] -2 T35, -1 4547
[1, 2, 3, 4, 5].copyWithin(@, -2, -1)
/1[4, 2, 3, 4, 5]

/7 ¥a3 5L Fe S fi
[].copyWithin.call({length: 5, 3: 1}, @, 3)
// {@: 1, 3: 1, length: 5}

/1 B2 SR EIBA SR, E e S

let i32a = new Int32Array([1, 2, 3, 4, 5]);
i32a.copyWithin(@, 2);

// Int32Array [3, 4, 5, 4, 5]

/] FTEEEE TypedArray [ copyWithin J7iEHT&

// FRERA RIS E

[].copyWithin.call(new Int32Array([1, 2, 3, 4, 5]), @, 3, 4);
// Int32Array [4, 2, 3, 4, 5]

5. #4H3HIRY find () #1 findIndex()

BB find 7535 , BFRHE—NMTESEMEERR. BRSHE—NEERE , MEHERREFORPITIZEERE , BREKEE—MREES
true fURLGR , REIREIZAER. IREBEHFEEMRIKE , WIRE] undefined ,

[1, 4, -5, 10].find((n) => n < @)
// -5

EEABHRHEEFE— T 0 HIRR.

[1, 5, 10, 15].find(function(value, index, arr) {
return value > 9;

1) /7 18

EEARBRSF, find TEREIEREFTLIZR =S40, RORALRIANE. JRIAEMEEE.
EASLHIRY findIndex JiERIRIES find JAIERREL  REFE—MHFEFMHIISERRAIVE | RFAIEHREITESRM , MRE -1.

[1, 5, 10, 15].findIndex(function(value, index, arr) {
return value > 9;

) /02
XEANFEEBAT LAEZE NS48, FsREERTARE this WHR,
B, XFANTEETLUREL NaN |, SRENTEHZERY indexof AR,

[NaN].indexOf(NaN)
// -1

[NaN].findIndex(y => Object.is(NaN, y))
// e

LB, indexof JTHEFTRIRBIEILEAT NaN BRIR | (B2 findIndex J3iEAJLAMER] Object . is JREME!.

= T
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6. ZRLRSERIRY fill()
£111 FRAREFATEME , S — MR,

[*a', 'b', 'c'].fill(7)
/17, 7, 7]

new Array(3).fill(7)
/117, 7, 7]

EEAIEREE , fill TERTEHANBIAERESE. HEATEEIITER | SWERRE.
i1l JERALAER B MIE =124, BT EEEARRa I ENERAE.

['a', 'b', 'c'].fill(7, 1, 2)
/7 a7, ']

FEABER, fil15EN 1 SR, BESEESR 7, 3 2 SUZRIER.

7. #1483 hHEY entries() , keys() # values()

ES6 RE=F5A—— entries() , keys() Flvalues() ——FAFEHEE. CIIERE—MNEHENSR (FW (Iterator) —Z ) , ATLIA
for...of fERBHTIER , ME—HIXBIR keys () BXEBABEH. values() RXIEEAGENR , entries() EXEEHIER.

for (let index of ['a', 'b'].keys()) {
console.log(index);

for (let elem of ['a', 'b'].values()) {
console.log(elem);

}

// 'a’

// 'b’

for (let [index, elem] of ['a', 'b'].entries()) {
console.log(index, elem);

~ ~

/ @ "a
/ 1"b"
NERAMER for. . .of BIR , AILAFaNEFIBHEEXISRAY next 73i% , BHTIBH.

let letter = ['a', 'b', 'c'];

let entries = letter.entries();
console.log(entries.next().value); // [0, 'a']
console.log(entries.next().value); // [1, 'b"]
console.log(entries.next().value); // [2, 'c']

8. HAHHIAY includes()

Array.prototype.includes JHEREI—Ma/RE , FREMEREEAETNE , SFFFBER includes J5iEK(El. ES2016 SINTIZTTE.

[1, 2, 3].includes(2) // true
[1, 2, 3].includes(4) // false
[1, 2, NaN].includes(NaN) // true

ZIENB AN SHFEMERIGRIANE | BUAN o . MRENSHIRE , WFRTEHIME  IRXHEATHREKE (HHNE=12408 -4, A
HAKERN3 )  NEEEHIMN o FHA.

[1, 2, 3].includes(3, 3); // false
[1, 2, 3].includes(3, -1); // true

REZAEZE, RANEREREER indexof 151k , REEREAEME.
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if (arr.indexOf(el) !== -1) {
/...
}

indexof FFEFBMMNRR , —ENBIENL , BN NERIISHENE—NHRNVE |, FIUERHRESTET -1 |, RAEEABE.

EFRFSEFIEEA ( === ) BHTHMT , XSSEXS Nan ASIRFL.

[NaN].indexOf(NaN)
// -1

includes EFRAIRF—HRIFIMIEL | BUREXMAR,

[NaN].includes(NaN)
// true

TEABARCELRINERESINZIE | MRS | BE—MEZHENRE.

const contains = (() =>
Array.prototype.includes
? (arr, value) => arr.includes(value)
: (arr, value) => arr.some(el => el === value)
)IOH

contains(['foo', 'bar'], 'baz'); // => false

F4h, Map 1 Set #IREHE— has /5i% , BETES includes X4,

- Map 519 has J5i% , 2RAREKESZR , bl Map.prototype.has(key) . WeakMap.prototype.has(key) . Reflect.has(target,

propertyKey)

- Set 5/ has 5% , EFIEEER |, LLi set.prototype.has(value) . WeakSet.prototype.has(value) ,

9. &Ry

}AN=EE  HENE—MIEREETE. N, Array EERARERIHBE RSN,

Array(3) // [, » »]

LFERREF , Array(3) IRE—MNER 3 MNSAAYEEE.

R DRAR undefined , —MIBHHEET undefined , RAZBEN., ZMURRBEEHTE, in EEFATLURBEX—R,

0@ in [undefined, undefined, undefined] // true
@ in [, , ,] // false

EEARDREE , AR 0 SUERBER 4N 0 SUERBE.

ESS M=MUAWME , ERRA—KT  KSHER TR0

- forEach(), filter(), every() #some() EBRBUTZAI,
- map() SBHIENL , BSERBIXME

- join() F tostring() £IEZRINIT undefined , M undefined F null SHEMERTSFFTE,

// forEach/iik
[,'a'].forEach((x,i) => console.log(i)); // 1

// filterJjik
['a',,'b"].filter(x => true) // ['a','b"]

// everyJjik
[,'a"].every(x => x==="a') // true

// someJjik
[,'a'"].some(x => x l== 'a") // false

// mapJiik
[,'a'].map(x => 1) // [,1]
// joinJrik
[,'a',undefined,null].join('#') // "#a#t#"
—=
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// toString/7ik
[,'a',undefined,null].toString() // ",a,,"

ES6 NI 2RSS (UtED undefined ,

Array. from JRESFFEBRIZSAL , #79 undefined , HELRNR | RNTTEFS BN,

Array.from(['a',,'b'])
// [ "a", undefined, "b" ]

TRIEER (... ) BRB=AEEA undefined .

[...["a",,"'b"]]
// [ "a", undefined, "b" ]

copyWithin() SETU—EEN,
[,'a','b",,].copyWithin(2,0) // [,"a",,"a"]
fill() SEUMAIEBERIEENE.
new Array(3).fill('a') // ["a","a","a"]
for. ..of EBBRBHZAL,

let arr = [, ,1;
for (let i of arr) {
console.log(1);

EEAIEF , 8 arr BFRANTAL, for. . .of FIFBRIKEN]. WRBBL map 5iEBEH  SLERBHIA.

entries(). keys(). values(). find() FfindIndex() IF=RIIEAY undefined ,

// entries()
[...[,'a"].entries()] // [[@,undefined], [1,"a"]]

/1 keys()
[...[,'a"].keys()] // [@,1]

// values()
[...[,"a"].values()] // [undefined,"a"]

// find()
[,'a"].find(x => true) // undefined

// findIndex()
[,'a"].findIndex(x => true) // ©

BT MARNERMNAFERS— , TR HIE L,

B
it

r—= T
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3. EENRFEEE

4. FFRIERY R
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7. RET R

8. HNT &

RGeS
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13.Reflect
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27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

JIRAH B

1.EMEERRE
2. @EHEFEN
3.5%89 name Bl
4.0bject.is()
5.0bject.assign()
6. BRI B R
7.0bject.getOwnPropertyDescriptors()
8._ proto__[Ef% , Object.setPrototypeOf() , Object.getPrototypeOf()
9.super X{EF
10.0bject.keys() , Object.values() , Object.entries()
11 WRE RIZEF
12.Null (ES=EH

1. BHEREIERTE
ES6 SYEESATRIES , (EANSIIRIER S, KENBSEMEE,
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const foo = 'bar';
const baz = {foo};
baz // {foo: "bar"}

/] FEET

const baz = {foo: foo};

EmEfIEREE | ES6 AR, EEERE. X, BESA%ER, BHEAZENE. TEES— M+

function f(x, y) {
return {x, y};

}
/] FERET

function f(x, y) {
return {x: x, y: y};

}

f(1, 2) // Object {x: 1, y: 2}
T RBUES  HiEEaLES.

const o = {
method() {
return "Hello!";
¥
s

// ZERT
const o = {
method: function() {
return "Hello!";

¥
3

TEE—SERFRIIF.

let birth = '2000/01/01';
const Person = {
name: 'ik=",

//% [ Fbirth: birth
birth,

// “[dT-hello: function ()...
hello() { console.log('FKM T/ L', this.name); }

}s
XMEERTRENVREE , S EEHE.

function getPoint() {
const x = 1;
const y = 10;
return {x, y};

}
getPoint()
// {x:1, y:10}

CommonlS RREH—HATE , MIFESEEREEEE.

let ms = {};

function getItem (key) {
return key in ms ? ms[key] : null;

}

function setItem (key, value) {
ms[key] = value;

}

function clear () {
ms = {};
}
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module.exports = { getItem, setItem, clear };
/] T
module.exports = {

getItem: getItem,

setItem: setItem,

clear: clear

}s
BHEAIERS ( setter ) FIBUESS ( getter ) , =L FEERAXMEA.

const cart = {
_wheels: 4,

get wheels () {
return this._wheels;
¥
set wheels (value) {
if (value < this._wheels) {
throw new Error('#UEHAR/NT! ');
}

this._wheels = value;

}
}

IR AESENEEREEFNE RSN LB L AIRERIER.

const obj = {
class () {}
s

/] FEET

var obj = {
‘class': function() {}

}s

LEERBF , class BFFER , ILUASEACETRES  MSEIELRITIRE.
MBHAFTEIHEE— Generator B , BIAEENMNLEE,

const obj = {
*m() |
yield 'hello world';
}
s

2. EEFEN
JavaScript EXMRAIEM | BREMTIE.
/1 Tk
obj.foo = true;
/] TTEZ
obj['a"' + 'bc'] = 123;
FERBRGE—REEANRRHEARKTS | DE"ERREARMEARKES | XNEEREARANELESZH.
B2 MREAFEEDNENIR (FRAXIES ) | & ESS5 hREEEAGE— (IRRFF ) EXEMY.

var obj = {
foo: true,
abc: 123
s

ES6 AFFHEENSRA , B7iET (RARX) FANSKIIENLS | BHERAXRESESA.

let propKey = 'foo';

let obj = {
[propKey]: true,
['a" + '"bc']: 123
s . .
—= E
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TERB—MIF.

let lastWord = 'last word';

const a = {
'first word': 'hello',
[lastWord]: 'world'

s

a[ 'first word"'] // "hello"
a[lastWord] // "world"
a[ 'last word'] // "world"

AR AT ENTTES.

let obj = {
['h" + "ello"]() {
return 'hi';
¥
s

obj.hello() // hi

IR BURREASEERNE  FRRIER  SRE.

/7 A

const foo = 'bar';

const bar = 'abc';

const baz = { [foo] };

// 1EHf

const foo = 'bar';

const baz = { [foo]: 'abc'};

IR, BUERRENMRE— IR , ABR TREMENSRENFRE [object Object] , X—mERAIIVD,

const keyA
const keyB

= {a: 1};
= {b: 2};
const myObject = {
[keyA]: 'valueA',
[keyB]: 'valueB'
s

myObject // Object {[object Object]: "valueB"}

LEEBH | [keyA] H [keyB] {SEIRTERR [object Object] , FTkA [keyB] &1 [keyA] Bl , M myobject HERHE— [object Object] B,

3. Az name Elk
REHY name [BHE | IREIRER. WHHEHERE , EHE nane B,

const person = {
sayName() {
console.log('hello!");
¥
s

person.sayName.name // "sayName"

FERRES |, 755AHY name BMHREIREE (ADHEE ) .

MRS AER TEUBEREL ( getter ) FIFFEREL ( setter ) , N name BUAREZSELE , MRIZAANBHAVRIAIISRAY get fl set BHELE
H , IREERSEBRINNLE get fl set

const obj = {

get foo() {},
set foo(x) {}

}s

obj.foo.name
// TypeError: Cannot read property 'name' of undefined

const descriptor = Object.getOwnPropertyDescriptor(ob® ‘'£~2'Y- .
—= =
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descriptor.get.name // "get foo"
descriptor.set.name // "set foo"

BFFMSIRER © bind JiABIERIREL , name BMEIR[E] bound IN_EREREAIRZF ; Function iGIERECIEAIREL , name BMHRE anonymous ,

(new Function()).name // "anonymous"

var doSomething = function() {
/...
s
doSomething.bind().name // "bound doSomething"

MRIRAITFIER— Symbol B , BBA name BIHREIRIZXA Symbol {ERTREA,

const keyl = Symbol('description');
const key2 = Symbol();
let obj = {

[keyl]() {},

[key2]() {},
¥
obj[keyl].name // "[description]"
obj[key2].name // ""

FEEET , keyl JIRIAT Symbol (EEHIA , key2iZH.

4. Object.is()

ES5 WM MEREES , RERMEER | BHEE/ ( == ) IFSEFEER ( === ) . BiEERR , IIESEERREIERE  FEN N FF
TES , LK +0%T -0, JavaScript RE—FPzE , AATERNET , AERMER—HRY , BIIHEIZES.

ES6 f2t"Same-value equality” ( BHEHEE ) BiE , AR MARE. object.is MEEPBXMEARIHTE. CRKRIRMMERGEEE , 5
FHBHIIEER (=== ) AITAEE—EL

Object.is('foo', 'foo')
// true

Object.is({}, {})
// false

FRZEREFHEN : —R+0 FETF -0 , ZENaNETESE.

+0 =
NaN

-0 //true
= NaN // false

Object.is(+0, -0) // false
Object.is(NaN, NaN) // true

ES5 TILAEIS FEAIMRAS , ZB= object.is,

Object.defineProperty(Object, 'is', {
value: function(x, y) {

if (x == y) {
/] Extve RET -efyIHiL
return x !==0 || 1/ x===1/y;

}

/7 EENaN 5L

return x l== x && y l==y;
¥
configurable: true,
enumerable: false,
writable: true

1)

5. Object.assign()

BFRix
= =
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Object.assign INEMTHRIIAFH , IHIFMSR (source ) FIFFEAMEEN , SHEZIBERWSR (target) .

const target = { a: 1 };

const sourcel
const source2

={b:2};
={c3}
Object.assign(target, sourcel, source2);
target // {a:1, b:2, c:3}

Object.assign INEMISE—MESHERIINS | FHNSHERFISR.
IR MREFHSSRNSEREREY | S NRNSERREL | NEENEtSESREEL.

const target = { a: 1, b: 1 };

const sourcel
const source2

{b:2, ct 2};
{3}

Object.assign(target, sourcel, source2);
target // {a:1, b:2, c:3}

WRRB—NSHL, object.assign REIFREZSH.

const obj = {a: 1};
Object.assign(obj) === obj // true

MRZBHARIR , WSS |, AERE.,
typeof Object.assign(2) // "object"
T undefined #1 null TLEEERNIS , FRLAMISREAHERSE , SEHRE.

Object.assign(undefined) // R4
Object.assign(null) // R4

MBI SHHIETENRAIE (BNIEESE) |, BLAMENNEFRAE. B  XESHESERNS , NRLEERNSR |, ekl XEk
&, W undefined fl null RMEESE , AR,

let obj = {a: 1};
Object.assign(obj, undefined) === obj // true
Object.assign(obj, null) === obj // true

HtBR(E (BIEUE. FHSBARE ) MESH A RE. BR  RTFFRalBERS | BEIABRRSR | AtESBTSENER.

const vl = 'abc';
const v2 = true;
const v3 = 10;

const obj = Object.assign({}, v1, v2, v3);
console.log(obj); // { "e": "a", "1": "b", "2": "c" }

EFEARBF, vi v2. 3 DBIRFRER. RENHE  ERRAEFHEEABTNR (UFHFHEAN ) | SENHRESSRZE. XEERAR
EFBRNEENSR , SFERANERY.

Object(true) // {[[PrimitiveValue]]: true}
Object(10) // {[[PrimitiveVvalue]]: 10}
Object('abc') // {@: "a", 1: "b", 2: "c", length: 3, [[Primitivevalue]]: "abc"}

EFEABRS , BRE. HE. FRBROEASNAIEENS , JLERICREAEEMERRNSRIIAEBENY [[Prinitivevalue] ] £E , XTBHEF
2K Object.assign MK, REFHFENEENSR , LA B | BRLBENSBIER.

Object.assign FEMAIBMHRBRHAN , RJENFENSHNESEN (MENWEREN ) | D MENAATKERIEME ( enumerable: false ).

Object.assign({b: 'c'},
Object.defineProperty({}, 'invisible', {
enumerable: false,
value: 'hello’
}
)
// { b: 'c"}

EEAIEF , object.assign BENNNKRBE—ANFANER = e T-= HIBHEIELHE.
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[BiEZJ9 Symbol ERIEM | B object. assign FEI,

Object.assign({ a: 'b" }, { [Symbol('c')]: 'd" })
// { a: 'b', Symbol(c): 'd"' }

b
(1) i%ENm
Object.assign JNEEATAIRIEREN , MARREN. taEi , MRFENSENBUHAERNS , BFABRNSENSENEXMIRII5IA.

const objl = {a: {b: 1}};

const obj2 = Object.assign({}, objl);
objl.a.b = 2;

obj2.a.b // 2

LEREF , FEXS obj1 BY a BHAHER— XIS , object.assign HINERIMNEXMIRAISIH. XMRAMEEEN |, HSRMREEiRs L.
(2) AERETRER
SFFXMIRERXSR , —HBZIFEEM , object.assign FMESERER , MIARRIM.

const target {a: {b:'c', d: "e" }}
const source = { a: { b: 'hello' } }
Object.assign(target, source)

// { a: { b: "hello' } }

EEARBSF , target KA a BIEWK source WKRAY a BHENERIET |, MARBEI{ a: { b: 'hello’, d: 'e' } } R, XBEFEHREEE
8, FEEBIIMO.

— ORI ZERAL Object . assign FOESIRRAS ( ELAN Lodash AY _.defaultsbeep 755% ) , BILAMBESRIENNEFH.
(3) BERLIE
Object.assign ATLAFASRAMEEE | (BESICEANANR,

Object.assign([1, 2, 3], [4, 5])
// [4, 5, 3]

EEARRSH , object.assign ITHEAMABMER 0. 1, 2 HONS , FILIREER 0 SEM+ BETERSEN 0 SEMY 1.
(4) BN{ERERILLIE
Object.assign REGHITENEH  IRESHIVER— M EERE , BABKERBEH.

const source = {

get foo() { return 1 }
s
const target = {};

Object.assign(target, source)

// { foo: 1}

EERRET , source WHRAT foo BIER—NEUERSL . object.assign FREFXMERE , RaZ2ELE  BIXMESHEE.

FHEE
Object.assign J7iEBREZ AL,
(1) FMRHEmNEE

class Point {
constructor(x, y) {
Object.assign(this, {x, y});
}
}
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FETTEBE object.assign 75i% , ¥ x BIER y BIEARINZ Point SEAINISRSLHI.

(2) AHKIFNSEE
Object.assign(SomeClass.prototype, {

someMethod(argl, arg2) {

s
anotherMethod() {

}
1)

// FEET RS
SomeClass.prototype.someMethod = function (argl, arg2) {

s
SomeClass.prototype.anotherMethod = function () {

1
TERBERTNSEMNEERNE  BEERNREEXIES S , B assign 75745 INE] someClass. prototype ZH,
(3) =ENSR

function clone(origin) {
return Object.assign({}, origin);

}

LFERBERIENSENR— NS | BRI T RIENRAE.
T, RAXMTERE | REERERENRESMIE , TR E. MREERFWRRE , ATLRATERE.

function clone(origin) {
let originProto = Object.getPrototypeOf(origin);
return Object.assign(Object.create(originProto), origin);

}

(4) SHBSIM R
BEIHREHEIRE IR,

const merge =
(target, ...sources) => Object.assign(target, ...sources);

MRFESGHBERE—MINSR , JLKE LHEEE , W—=WREFHF.

const merge =
(...sources) => Object.assign({}, ...sources);

(5) AEMHEERME

const DEFAULTS = {
loglLevel: 0,
outputFormat: 'html'
s

function processContent(options) {
options = Object.assign({}, DEFAULTS, options);
console.log(options);
/...

}

LEAHAEF , DEFAULTS XIREEIME , options WREAFIRMHAISE], object.assign 75K DEFAULTS F] options EFFR— NS , NRMEBRE
RN, W option NEMESES DEFAULTS HNEME.

R, BTFEFEEERAYERE , DEFAULTS XIZRF options WERAIFFERMAE , RIFEPEMEEE , AEBRBS— %R, BN, DEFAULTS SIRINZE
MEARATREAEIER.

const DEFAULTS = {

url: {
host: 'example.com',
port: 7070
¥
1

processContent({ url: {port: 8008} }) == =
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ARt
// url: {port: 8000}
/1}

FERBIEERIE url.port BB 8000, url.host &%, SEFRESRENE options.url BaEsid DEFAULTS.url , ATkl url.host FIANEIE S .

6. EBIERTHEEIER

a1t
SRS NEHEE— MARIISR ( Descriptor ) , FIsRIEHIZEMRI T/, Object.getOwnPropertyDescriptor J5iAR LASRBUZ B HATAIARISR.

let obj = { foo: 123 };
Object.getOwnPropertyDescriptor(obj, 'foo')
/7 A

// value: 123,

// writable: true,

// enumerable: true,
// configurable: true
/7 }

AT enumerable BIE , FRAAIKEM" , MNRIZBMERS false , RN EL R LRI,
Bl . B MERIES2HE enumerable A false B,

- for...in R : RiBAXNS BB EITRENELE.

- Object.keys() : REINISESHFFERKENBEENES.

- JSON.stringify() : REBfTHNISRESHITHEHIEM.
- Object.assign() : 72§ enumerable /3 false FUEM , RIENXISESHAIKENELE.

XU MREZ S, BI=ANE ESS FiBRY , &5—1 Object.assign() & ES6 FHEM, Hh, RE for...in RELENEY , Bftt=/175 %4520
WERNEM , RAMENSESHNEN. IFL, SIA TR ( enunerable ) XMESHSHIER , MEILFLBIUTTLRLES for. .. in B(E , 7IAART
BRSBTS SRR, thal , SWREEAY tostring ik , IAREEER length Bl , BT TIHEM" , MTTEESRAE for. . . in BHE,

Object.getOwnPropertyDescriptor(Object.prototype, 'toString').enumerable
// false

Object.getOwnPropertyDescriptor([], 'length').enumerable
// false

FERE , tostring F length BIHEAY enumerable FBE false , AL for. .. in FeiBHAIXF N BRENE ML,

54b , ES6 HIE , FiE Class RIREAISIEERE AR A,

Object.getOwnPropertyDescriptor(class {foo() {}}.prototype, 'foo').enumerable
// false

BRISEG , BFPSIANBEARBERILREERN | ASHIHR , HNRAROHKESHIEN. ALl , REFER for. . .in &5 , A object.keys() {8
&.

BHERYER

ES6 —#5 5 MR ARG SRAENE.

(1) for...in

for...in fEMNEFXIS BBRIFMRIITEEY (72 Symbol BlE) .

(2) Object.keys(obj)

Object. keys IREI—MEAE , BIENISRESH (FEUWHERY ) FETKERN (42 Symbol Bt ) 9=,

(3 ) Object.getOwnPropertyNames(obj)
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Object.getownPropertyNames IRE—ME , BENKESHFERIE (75 Symbol Bit | EEEERTRERBL ) A95EE.

(4) Object.getOwnPropertySymbols(obj)

Object.getownPropertysymbols JREI—MEE , BEXNRBESHIETE Symbol EHAIHEE,

( 5) Reflect.ownKeys(obj)

Reflect.ownKeys IRE—MH , BENRESHITERS  FERERE Symbol B , thRERETKE.
VAERS 5 MyTiEBHNSAES |, #ETRERNEBEHANRFRL.

- BCEDEIER | RREEAFHD.
- HRBHRAF R | RIRIARETEHES.
- REBHATA Symbol #2 , IRERIIAREFHFHES.

Reflect.ownKeys({ [Symbol()]:0, b:0, 10:0, 2:0, a:0 })
// ['2', '1e', 'b', 'a', Symbol()]

LEREF , Reflect.ownkeys JTEIREI—MEE , BETSHNSHAERN. XMENBIERFEXHN  BX2HERE 210 , HREFREH
EtEvfla , RERE Symbol B4,

7. Object.getOwnPropertyDescriptors()

BUEGY , Object.getOwnPropertyDescriptor J5iASIREBIE NS BIEAIEIARTS ( descriptor ) , ES2017 5|\7T
Object.getownPropertyDescriptors J5i% , IREISENZAEESEN (IFHEBENE ) BUEIATS,

const obj = {
foo: 123,
get bar() { return 'abc' }

s
Object.getOwnPropertyDescriptors(obj)
// { foo:

// { value: 123,

// writable: true,

// enumerable: true,

// configurable: true },
// bar:

// { get: [Function: bar],
// set: undefined,

// enumerable: true,

// configurable: true } }

EmEfHGF , object.getownPropertyDescriptors JAREI—MIR , FIBRNSHNBEESHEZCRNENLS | WHNNEEEMEZBIEHHHATR.

ZITERCHARE S 2.

function getOwnPropertyDescriptors(obj) {
const result = {};
for (let key of Reflect.ownKeys(obj)) {
result[key] = Object.getOwnPropertyDescriptor(obj, key);
¥
return result;

3
ZITERISINER , EBRATHRIR object. assign() TAIEHFEN get BHEA set BHEAIAIE,

const source = {
set foo(value) {
console.log(value);
}
15

const targetl = {};
Object.assign(targetl, source);

Object.getOwnPropertyDescriptor(targetl, 'foo')
// { value: undefined,

// writable: true,

// enumerable: true,

//  configurable: true }

r—= T
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EEREET , source WHRAT foo BIUANER—MREREL , object.assign FTNFFIXDMBIHENLS targetl MR , BRIZBIAYERMT undefined . X

REEA object.assign TERDEEN—PEMIE  MASENCERIRESESBET %,

1XHJ , Object.getOwnPropertyDescriptors J5iAELE Object.defineProperties /3i% , FATLASE .
IXAT , Object.getOwnP tyD tors FiAELE Object.defineP ties J5i% , BURJLASCHRIERAIE U

const source = {
set foo(value) {
console.log(value);
}
¥

const target2 = {};

Object.defineProperties(target2, Object.getOwnPropertyDescriptors(source));
Object.getOwnPropertyDescriptor(target2, 'foo')

// { get: undefined,

// set: [Function: foo],

// enumerable: true,

//  configurable: true }

EFEARBYF , RINREHIEERTIUSE— MR,

const shallowMerge = (target, source) => Object.defineProperties(
target,
Object.getOwnPropertyDescriptors(source)

)5

Object.getOwnPropertyDescriptors FiEMIB— 1AL , 2EA object.create J5i% , BURBMREE— N FXNSR. XETXEN,

const clone = Object.create(Object.getPrototypeOf(obj),
Object.getOwnPropertyDescriptors(obj));

/] B

const shallowClone = (obj) => Object.create(
Object.getPrototypeOf(obj),
Object.getOwnPropertyDescriptors(obj)

)

FERBETEEXIS obj .

5349h . Object.getOwnPropertyDescriptors FiARIASERI—NOSME S — 5. LET , BEB—INSR , EESHK FEXE.

const obj = {
__proto__: prot,
foo: 123,

s

ES6 ME __proto_ RANIGHRERS  EMINEARANE. WRER __proto_ , FEMREHMENR FEIXE.

const obj = Object.create(prot);
obj.foo = 123;

/] B

const obj = Object.assign(
Object.create(prot),
{
foo: 123,
}
)

BT object.getownPropertyDescriptors , FIFBE T B—HEix,

const obj = Object.create(
prot,
Object.getOwnPropertyDescriptors({
foo: 123,
1
)

Object.getOwnPropertyDescriptors BRJLAESRSCHL Mixin (GEA ) &,

let mix = (object) => ({
with: (...mixins) => mixins.reduce(
(c, mixin) => Object.create(
c, Object.getOwnPropertyDescriptors(mixin)
), object) —= T—=
s
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// multiple mixins example
let a = {a: 'a'};

let b = {b: 'b'};

let ¢ = {c: 'c'};

let d = mix(c).with(a, b);
d.c // "c"

d.b // "b"

d.a // "a"

FEATRE—NEAINSR d | RERT XK a 7 b RN T XIS c RUR(E,

HFEEEMRIERE , Object.getOwnPropertyDescriptors HAVVELUS , LUSIASHFIL Reflect . getOwnPropertyDescriptors J7ik,

8. oroto_ [@IE , Object.setPrototypeOf() , Object.getPrototypeOf()

JavaScript IESHINSMRZET RIS, ES6 RETESREMSIBRIETE.

__proto__ E'l'i
__proto__ Bt (AIREMANTRIZL) , FARENERE SRR prototype XK. BRI, FTENILEES ( 8E IE11 ) &ERE 7TIXMEME.

/] es6 M5k
const obj = {
method: function() { ... }
¥
obj.__proto__ = someOtherObj;

// es5 Wik
var obj = Object.create(someOtheroObj);
obj.method = function() { ... };

ZEMRBEBA ES6 RIIEX , MRBEATHR  [RER _proto__ BIRAINTRIL | IRAEARR LE2— 1 AW#EIE , MAR—MNEZNAIRIIMT APL, JE2
FTFNEERES 2325, AT ES6. tRERHEHIE  RENSSRSABEXNEIE  AETHEA—EFENE , MEFNRBRFASRAN BT

BAEEN. Al , TICNEXHNBE , EENESMNAE |, HAEFEREXNEN |, MRERTHEAY object. setPrototypeof () ( SHRE) .
Object.getPrototypeof() (IEEHR{E) . Object.create() (ZERIRE(E) RKE.

SCELE, _ proto_ YRR Object.prototype.__proto__ , E{RSCHIINT,

Object.defineProperty(Object.prototype, '_ proto__ ', {

get() {

let _thisObj = Object(this);

return Object.getPrototypeOf(_thisObj);
¥
set(proto) {

if (this === undefined || this === null) {

throw new TypeError();

if (!isObject(this)) {
return undefined;

if (!isObject(proto)) {
return undefined;
}
let status = Reflect.setPrototypeOf(this, proto);
if (!status) {
throw new TypeError();
}
¥
1)

function isObject(value) {
return Object(value) === value;

}

MR—IVIRABHET __proto__ Bl , ZBHRIERSSIIRE.

Object.getPrototypeOf({ __proto__: null })
// null

r—= T
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Object.setPrototypeOf()

Object.setPrototypeof SiAHWERS __proto_ HE , FARKIRE—NISRM prototype X , IREISHWRAEAT, ©F ES6 EXHEFINRERENIS
75k,

/7 &R
Object.setPrototypeOf(object, prototype)

// R
const o = Object.setPrototypeOf({}, null);

ZITESRT TEAEE.

function (obj, proto) {
obj.__proto__ = proto;
return obj;

}
TEZ—MF.

let proto = {};
let obj = { x: 10 };
Object.setPrototypeOf(obj, proto);

proto.y
proto.z

= 20;
= 40;
obj.x // 10
obj.y // 20
obj.z // 40

EEEDHE proto JIERIRIT ob IMSRAIREY , FTLAM obj IISATLUSEEN proto MRAIEIE.
MRFBANSHARNR , RENEANR. ERATREERSE NS, LM EASFE TR,

Object.setPrototypeOf(1, {}) ===
Object.setPrototypeOf('foo', {})
Object.setPrototypeOf(true, {})

‘foo' // true

1 // true
== true // true

HTF undefined & null T EEEANSR , FTLAANIRE—PMSELR undefined g null |, IR,

Object.setPrototypeOf(undefined, {})
// TypeError: Object.setPrototypeOf called on null or undefined

Object.setPrototypeOf(null, {})
// TypeError: Object.setPrototypeOf called on null or undefined

Object.getPrototypeOf()
1ZJ3i£5 Object. setPrototypeof JTiARE , FAFIEE— M MIRAIRENIR,

Object.getPrototypeOf(obj);

TEZE—MIF.

function Rectangle() {
/! ...
}

const rec = new Rectangle();

Object.getPrototypeOf(rec) === Rectangle.prototype
// true

Object.setPrototypeOf(rec, Object.prototype);
Object.getPrototypeOf(rec) === Rectangle.prototype
// false

MRSHARSR , SWEENIR.
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// “%[AT Object.getPrototypeOf(Number(1))
Object.getPrototypeOf(1)
// Number {[[PrimitiveValue]]: @}

// %A+ Object.getPrototypeOf(String('foo"'))
Object.getPrototypeOf('foo")
// String {length: @, [[PrimitiveValue]]: ""}

// “[AT Object.getPrototypeOf(Boolean(true))
Object.getPrototypeOf(true)
// Boolean {[[PrimitiveValue]]: false}

Object.getPrototypeOf(1) === Number.prototype // true
Object.getPrototypeOf('foo") = String.prototype // true
Object.getPrototypeOf(true) = Boolean.prototype // true

WMBRBHUR undefined B null , BNILIEEAINS , SRS,

Object.getPrototypeOf(null)
// TypeError: Cannot convert undefined or null to object

Object.getPrototypeOf(undefined)
// TypeError: Cannot convert undefined or null to object

9. super Xz
HAFNE |, this XBEFLEERARIFMENZHRING , ES6 XGRS T B— N RLIBIKET super |, IEMHRINRIVRERNSR.

const proto = {
foo: 'hello’

}s

const obj = {
find() {
return super.foo;
¥
s

Object.setPrototypeOf(obj, proto);
obj.find() // "hello"

LERRBF , XI5 obj BY find FFiEAZH , 81T super. foo 5| T REIXISR proto BY foo B,
IR, super KEFHRNRENISAT , REEBENSNAEZF . BEEMBIESESIRE.

/]
const obj = {
foo: super.foo

}

/] HhEE
const obj = {
foo: () => super.foo

}

/] ARk
const obj = {
foo: function () {
return super.foo
}
}

FE=F super WFEERRIRES | AT JavaScript 5|223kik , XEH super ERZBRENSNAGEAZ . F—HMEIER super REBMER , £
M =FEIER super E—MREER , ARMELS foo B, BRI, RENSGENESIAALAL JavaScript 5I1Z#A , EXAIEWSRAIIE.

JavaScript 3|ZEREE , super.foo Z[FTF Object.getPrototype0f(this).foo (B ) B Object.getPrototypeOf(this).foo.call(this) (/33%) .

const proto = {
x: 'hello’,
foo() {
console.log(this.x);
¥
s

const obj = {
x: ‘world', +—= T—=
foo() {
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super.foo();
¥
}
Object.setPrototypeOf(obj, proto);

obj.foo() // "world"

EEARRSHF , super. foo FREAREIXIS proto B foo 731k , BRFPER) this ANIEZLURINISR obj , FILLBIHAIHR world

10. Object.keys() , Object.values() , Object.entries()

Object.keys()
ES5 5|\7T Object.keys J5i% , IRE—MEE , lERESHNEESN ( AEHER ) FrE RN ( enumerable ) BHEAIES.

var obj = { foo: 'bar', baz: 42 };
Object.keys(obj)
// ["foo", "baz"]

ES2017 5|\ TER object.keys BLEHJ Object.values #] Object.entries , {ERNIBH—NTISHINFEFER |, 44 for. . .of EMER.

let {keys, values, entries} = Object;
let obj = { a: 1, b: 2, c: 3 };

for (let key of keys(obj)) {
console.log(key); // 'a', 'b', 'c'
}

for (let value of values(obj)) {
console.log(value); // 1, 2, 3
}

for (let [key, value] of entries(obj)) {
console.log([key, valuel]); // ['a', 1], ['b", 2], ['c', 3]
}

Object.values()
Object.values JFEREI—MIAE , HRESEHIRESH (FUER ) FFERIEMH ( enumerable ) EHAIR(E.,

const obj = { foo: 'bar', baz: 42 };
Object.values(obj)
// ["bar", 42]

IREEERIAMRINT , SEER (BERER) S9N AR IMN—E.

const obj = { 1@0: 'a', 2: 'b', 7: 'c' };
Object.values(obj)
// 1"b", "c", "a"]

TEfE+  BERAMENENE  SREBHENN , WNEIKERR , BERENIIFEb. <. a.
Object.values RIR[EINYSRBSHIRIEHE L.

const obj = Object.create({}, {p: {value: 42}});
Object.values(obj) // [1]

LEHHRBF , object.create HIENEZNSEFINNNSREMY (BliEpr )  MRABKFER , BUARRIERN , B p FEMEHAIISAY enumerable
BRIAR false , Object.values AeIREIXMNEM, REIE enumerable BB true , Object.values FieiREIEM p BIE.

const obj = Object.create({}, {p:
{

value: 42,
enumerable: true

} = =
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s
Object.values(obj) // [42]

Object.values RITIEEMRZA Symbol BERIEME.

Object.values({ [Symbol()]: 123, foo: 'abc' });
// ['abc']

S0ER Object.values TNEMSHE—IFMHE | DRESNFRAERN—ME.

Object.values('foo")
7B AP

EEAIF , FRHBRLEEN— M RUBENNR. FHENENFH | BIEZNRO—EM. Bt , object.values REEFMBEMIIRE , MEST
FRIERAI— M.

IRSEARENIR , Object.values RIGHEE AR, HTHEFHRENCENSR , BFSALOIFINEEREREIE. FTLL, object.values RIR[E
THA,

Object.values(42) // []
Object.values(true) // []

Object.entries

Object.entries JNERE—ME , FIRESHNRESH (FESMEN ) FFETIERN ( enumerable ) BIAIREXIEEA.

const obj = { foo: 'bar', baz: 42 };
Object.entries(obj)
// [ ["foo", "bar"], ["baz", 42] ]

BRTIREIER—FE | %7359 T/95 object. values BEA—EL,
MRENSRHBHERZE— Symbol 8 , ZBIURWREE.

Object.entries({ [Symbol()]: 123, foo: 'abc' });
// [ [ 'foo', 'abc' ] ]

FERBS , RYSERDMEME , object.entries REHEMREIF Symbol ERIEME. 1SKATRERA Reflect.ownEntries() 73i% , IREINKRESHIFRE
==

Object.entries WEAEEREHNSRIELE.

let obj = { one: 1, two: 2 };
for (let [k, v] of Object.entries(obj)) {
console.log(
“${JSON.stringify(k)}: ${ISON.stringify(v)}"

)s
}
// "one": 1
// "two": 2

Object.entries JIANIB— AR | BRISENEIER Map £514,

const obj { foo: 'bar', baz: 42 };
const map = new Map(Object.entries(obj));
map // Map { foo: "bar", baz: 42 }

B LI Object.entries /5i% , AEEEER,

// Generator B %A
function* entries(obj) {
for (let key of Object.keys(obj)) {
yield [key, obj[key]];
¥
}

// AEGenerator i ¥ A
function entries(obj) {
let arr = [];
for (let key of Object.keys(obj)) { = T—=
arr.push([key, obj[key]]);
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1
J

return arr;

}

11. WREG BESHF
(S R) —Eh , BENAST BENF (... ).

const [a, ...b] =11, 2, 3];
a// 1
b // [2, 3]

ES2017 HXMEEMEINT IR,
(1) BAEHE

MRAEMERT NI NREE , BETIAETEDL. EEREERENE | SEEEENNSR EE. ERINTEIIE  BENIFHIR
L&,

EEAHET , 28 : EROMEMTENNSR. CRGESANNMERRNERE (afb ) | BEiIERE—RETE.
HTREREERSFSADE— IR, FILMIRESANE undefined B null |, AIRE | EAENLEE IR,

null; // i&f7it4SiR
undefined; // BATH R

let { x, y, .
let { x, y, .

..z}
..z}
R ESRRRE—EH , BUSIRE.

let { ...x, y, z } = obj; // fJikfEiR
let { x, ...y, ...z } = obj; // AL

LEAET , #ARERRRE— S8 FUSRE.

TR FOMERELREEN  MNR— M ROEZRSSRENE (KA. WK R . BAREEENNEXMENIA , MAEXMEE
7,

let obj = { a: { b: 1} };
let { ...x } = obj;
obj.a.

b =2;
x.a.b // 2

EEAIEE, x EREIRERERNNS  BUTHSR ob] a BiE. 2 BUESIAT — ISR, BEXIMNRNE S WEIFEREY SIS IR,
B, I REEAFIRAIRE | FEEEFIMREREIRIEN.

let o1 = { a: 1 };
let 02 = { b: 2 };
02.__proto__ = ol;
let { ...03 } = 02;
o3 // {b:2}

03.a // undefined

FEAREG , Wx o3 EHT 02 , BRREFT 02 BEHIEN | IRESHENREXNSR o1 KEM.

TEZB—MIF.

const o = Object.create({ x: 1, y: 2 });
0.z = 3;

let { x, ...{y, z} } =o0;
x // 1

y // undefined

z // 3

FEAREG , T8 x SREARROEE , FTUARTLUSERNIS o RRIEY © T8 v 71 - 2 RsEAIIREIRE , REsEidsR o BSNEN |, FiIZE 2
AILAERT , B8 y BIAZIE.
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RAER— AL, B REDNRMESEH SINEMRE.

function baseFunction({ a, b }) {
/...
}

function wrapperFunction({ x, y, ...restConfig }) {
// AE xRy ZHulk A4
/1 FRZHALL )RR AL
return baseFunction(restConfig);

}

LERIEF |, [RIGERE] baseFunction 352 a #l b EASEL , &  wrapperFunction 7E baseFunction FEM EHIT T E | BEBESZRIISE , HER
BBIRIERE T .

(2) FrREEN
TREEM (... ) BTRHSHENKOMETEDRBIE | ENRIHF5RZF.

let z { a: 3, b: 4 };
let n { ...z };
n//{a:3, b4}

XZETER object.assign ik,

let aClone
// ST
let aClone = Object.assign({}, a);

{ ...a};

EFENFFRZERTHSLGREY | IREEERE— IR, REINSRRENEN , ILRATENSE.

/] 5k

const clonel = {
__proto__: Object.getPrototypeOf(obj),
...obj

s

// 5=

const clone2 = Object.assign(
Object.create(Object.getPrototypeOf(obj)),
obj

)

/] Bik=

const clone3 = Object.create(
Object.getPrototypeOf(obj),

Object.getOwnPropertyDescriptors(obj)
)

LEREF , BiERY __proto_ BUEIRNSRENINEA—ERRE | FIEFEREE_MEIE=.
T REERA U ATEHE IR,

let ab ={ ...a, ...b };

// ERT

let ab = Object.assign({}, a, b);

WRAFPEEXNEN W RIEEMET W REEARINRES Bt ERE.

let aWithOverrides = { ...a, x: 1, y: 2 };

/] FERT
let aWithOverrides = { ...a, ...{ x: 1, y: 2 } };
/1 EFTF
let x =1, y = 2, aWithOverrides = { ...a, X, y };
/] FERT

let aWithOverrides = Object.assign({}, a, { x: 1, y: 2 });
FEES , a WK x BEN y B, BUEFNSERWERE.
XIS EXISRE S BIERRSE T .

let newVersion = {
...previousVersion,
name: 'New Name' // Override the name property

1
FERIBF , newversion JWEHEENXT name B , E{@%ﬁ@“lﬂ% AN PSER
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INFRICEE N BIERIEY RIZEATAIE , SN T REFRIRIRARME.

let aWithDefaults = { x: 1, y: 2, ...a };

/] ERT

let aWithDefaults = Object.assign({}, { x: 1, y: 2 }, a);
/] FERT

let aWithDefaults = Object.assign({ x: 1, y: 2 }, a);

SHANT REE/—F | IR EzEAEE AT LERRIE,

const obj =
(x> 1
b: 2,

s

{
? {ar 1} = {}),

NRT REEMEERE—ENSR  WiREEHTRUER.

{.. A}, a: 1}
// {a: 1}

MR RIEEANSEE null B undefined , XM MESWARS , ARG,
let emptyObject = { ...null, ...undefined }; // ANR4H
TREEFNSHENRZH | IREBERE get , XPREESHUTA.

/] FASWHEG, B x @R E L HERAT
let aWithXGetter = {
...a,
get x() {
throw new Error('not throw yet');
}
}s

[/ SRR, BN x JRIEBERT T
let runtimeError = {
...a,
g
get x() {
throw new Error('throw now');
}
¥
s

12. Null (ESiz87F

RAESCSS T, MMREMISAERE DB | A EFREAN— MZNRERTFE. il , ZiEH nessage.body .user. firsthame , REMNEEESH NH
X,

const firstName = (message
&& message.body
&& message.body.user
&& message.body.user.firstName) || 'default';

XENERHIREEE R , BIEE—MESR |, 5INT Null f229=8 5" ( null propagation operator ) 2. , E{t_LENSE,
const firstName = message?.body?.user?.firstName || 'default';

FERBE=A . BEFF , REES—MNRE null B undefined , IABETEE , TRIRE undefined,

“Null ESIZE /R BIUFFAE.

- obj?.prop // EEISEME

- obj?.[expr] // EL

- func?.(...args) // REEXISIERER

- new C?.(...args) // MIERERIVER
ESIEERFZFABERL obj?.prop , TIASR obj?prop , BAT HIERIFEEHEEX D =TT=ERF »: (il obj?prop:123 ),
TEEESHHIT. = =
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// % a & null 2{ undefined, #%[7 undefined
// BHMERFE a.b.c().d
a?.b.c().d

// H a & null 5% undefined, N HIIEAIAS AT RCE
// BWHAT a.b = 42
ar.b = 42

// Wi a & null 3¢ undefined, N [TEAJAS = AE AT (] R0
delete a?.b

B8

it
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Symbol

1.HER

24EARE MR/ Symbol

3.52f) : HMREARF TS

4. BIEBER

5.Symbol.for() , Symbol.keyFor()
6.32f : #ERAY Singleton &3
7.RAERY Symbol (&

1. #ER

ESS HINSBIHEEREFE  XEZEMBMESR. il , RERT —MBARMINS , (BRI MNSIFINHITE (mixin #5() |, #75
ENBFHETRESNETE LR, WRE—HE , RIS BENESFHEBR—L_MEF T  XEMMEE LEIEBMEMsR, X ES6
5| symbol BIRE.

ES6 BINT—HETHIRIAEIEZSERY synbol |, FAUR—FZRYE. BE JavaScript IESHSLFMEUEER |, 5I/5FE ¢ undefined . null, #p7R{E
(Boolean) . & (String ) . #E (Number) . X% ( Object) ,
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Symbol {Eiid symbol ERELER. XPUEN , WRNBHSIEILIBRMEE , —EFEEMENT/ME | 5—MplEMIEA0 Symbol K8, NLERE
HEZETF Symbol 22! | FEEM—FK N , TLMREASSEBBEMEFE=,

let s = Symbol();

typeof s
// "symbol"

EEAEE , T8 s WE—MR—TTAME. typeof BEFMAIGER | FRIPLE s B Symbol HIERE , MARFFFHZ RATH SR,

ER, symbol RERIAHEER new 7 , BUSIREE. XEEAEMA Symbol 2—MNRIAKERE , FENR. BHiRH , BT Symbol EAREX
&, FILTRERINEYE. EF L ER—MEUITFrFRmsuEzEE,

Symbol BREFFILUEZ —MFRIEBFASE , Frxd Symbol SLfIRiEA | FERNTHEEHEER BB RAFHHEN | LRESZXS.

let s1
let s2

Symbol('foo');
Symbol('bar');

sl // Symbol(foo)
s2 // Symbol(bar)

sl.toString() // "Symbol(foo)"
s2.toString() // "Symbol(bar)"

EmEAHEF , s170s2 24 Symbol {H, MRAMSEH , BIEEFHISELHER synbol() , FHTFRS. BTSHLE  ETAENIMLETHE
&, WHARHRREEE DIE | FIREM—ME.

S05R Symbol HSHE—INSR , BSERZIRE tostring 75i% | HHEAFREH | REFEM— Symbol &,

const obj = {
toString() {
return 'abc';

¥
s
const sym = Symbol(obj);
sym // Symbol(abc)

ER, symbol EREFISHRRFTIIER Symbol [ERYEL | EIAERISEHR] symbol BRERSRENERTEERI.

/1 A HIIE L

let s1 = Symbol();
let s2 = Symbol();
sl === s2 // false

/1 BSHER

let s1 = Symbol('foo');
let s2 = Symbol('foo');
sl === s2 // false

EmEAHEF , s170 s2 #Z synbol BREIANRENE , MESHIER , BERENIETHEEM.

Symbol {EREESEMEERYERITESE , SRIE.

let sym = Symbol('My symbol');
"your symbol is " + sym
// TypeError: can't convert symbol to string

“your symbol is ${sym}"
// TypeError: can't convert symbol to string

{82 , Symbol {ERILIBHEAFRFER,

let sym = Symbol('My symbol');
String(sym) // 'Symbol(My symbol)'
sym.toString() // 'Symbol(My symbol)'

558, Symbol {EBAILIEEAMIRE | EEFEEHEAHIE.

let sym = Symbol();
Boolean(sym) // true
Isym // false

if (sym) { —= T—=
/] ...
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}

Number(sym) // TypeError
sym + 2 // TypeError

Symbol - ECMAScript 6\ [

2. fEREMRAY Symbol

HFE—1 Symbol BEEHEFEEN , XEWHE Symbol ERILMEAIRAR , BFUSHNENS , MtREASHREZNEY. XNTF— I WREES
BRHRARRIERIEESR | B EE— MBIV ON S8,

let mySymbol = Symbol();

/1] HME %
let a = {};

a[mySymbol] = 'Hello!';

/] B HE%
let a = {
[mySymbol]: 'Hello!"

3

/1 BEMEE

let a
Object.defineProperty(a, mySymbol, { value:

{};

/7 VA RS EEAG B E R4 R
a[mySymbol] // "Hello!"

FEARBIBIITIES A object . defineProperty , FIIRAVBIERIEEA—1 Symbol {&.

"Hello!' });

ER , Symbol EIFAMSENEER | FEERREER.

const mySymbol = Symbol();
const a = {};

a.mySymbol = 'Hello!';
a[mySymbol] // undefined
al "'mySymbol'] // "Hello!"

EEAET , BARIEEAEESZFHS | ARSIER nysynbol EATRRAB SRR ME | S5 « HEMELIF ER— /S8 , IAR—

Symbol &,

B2, TEXISRAINED | £/ Symbol [EEXEMRT , Symbol EXRBESIESZH.

let s = Symbol();

let obj
[s]:

3

= {
function (arg) { ... }

obj[s](123);

EEAEF , R s FRESEST | ZBERREMEFHE s |, AZ s AUERAIEED Symbol (&,

RAERANISREE , EEAEERY ob] WKALISEEREE—L,

let obj

>

Symbol REEALIATEN —EEE | REXESEENEEEEEM.

=1

[sl(arg) { ... }

log.levels = {

}s

log(log.levels.DEBUG,
log(log.levels.INFO,

DEBUG: Symbol('debug'),
INFO: Symbol('info'),
WARN: Symbol('warn')

TEEBI—IF.

const COLOR_RED
const COLOR_GREEN

Symbol();
Symbol();
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function getComplement(color) {
switch (color) {

case COLOR_RED:
return COLOR_GREEN;

case COLOR_GREEN:
return COLOR_RED;

default:
throw new Error('Undefined color');

}

FEEMER Symbol ERARFLE  SEEMEAEESITREEERNET , BEIRTLRE EEH switch BOSIRIRITHHISHTIE.
EBE—mHELR , Symbol BEFABMER , ZBHEEATEN  FELEREL.

3. Sl : iHFREARF IS

BAFREENE , EBZPSXEN. SRBTAEREEHE— T BEANFREEENE. MSRIFFINE  MzREEREAFES , HASE
iR =N

function getArea(shape, options) {
let area = 9;

switch (shape) {
case 'Triangle': // JBERFFrH
area = .5 * options.width * options.height;
break;
/* ... more code ... */

¥

return area;

}

getArea('Triangle', { width: 100, height: 100 }); // BERFLFH

EEEEF , FRFE Triangle IR—NEARFRH, BERUIM , SR EBHBE"  FFITIERIMSKAI4ER.
EREREATIRITE  RICEEM—1RE.

const shapeType = {
triangle: 'Triangle’

}s

function getArea(shape, options) {
let area = 0;
switch (shape) {
case shapeType.triangle:

area = .5 * options.width * options.height;
break;

}

return area;

}
getArea(shapeType.triangle, { width: 100, height: 100 });
FEAEEG , FAHE Triangle Epf shapeType IIKRAY triangle Bl , XEFEIR TRES.

WR(FEDHT , AILAKRIL shapeType. triangle EFWMEHAEE , REMEASIREM shapeType BIHEAMEDZREIA, EIt , XEMBREEHH
Symbol &,

const shapeType = {
triangle: Symbol()
15

LEERIEF |, BTG shapeType. triangle BHEIZ— Symbol , Bt EARBIEX.

4. BHEBRRER

Symbol EABMKR , ZBHMARSHITE for...in, for...of fBHAF , tEFREH object. . keys() . Object.getOwnPropertyNames() .

JSON.stringify() IREl, {BR , EHAEBEREME , H—1 object.getownPropertySymbols 5i% , BJLAREGEEXISRAIFTE Symbol BHEE,
—= =
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Object.getOwnPropertySymbols J5KIREI—NEA , FREXUEISABERIEBILERR Symbol &,

const obj = {};

let a = Symbol('a');
let b = Symbol('b");
obj[a] = 'Hello';
obj[b] = 'World';

const objectSymbols = Object.getOwnPropertySymbols(obj);

objectSymbols
// [Symbol(a), Symbol(b)]

THEEB—MIF , object.getownPropertySymbols J5i%5 for...in f&FR, Object.getOwnPropertyNames F5iE#HiTXILLAIFIF.

const obj = {};
let foo = Symbol("foo");

Object.defineProperty(obj, foo, {
value: "foobar",

1)

for (let i in obj) {
console.log(i); // Khit
}

Object.getOwnPropertyNames(obj)
/7 11

Object.getOwnPropertySymbols(obj)
// [Symbol(foo)]

FEEB , {$5RH object. getOownPropertyNames J5iASAE! Symbol B4R , EEE(EF object. getOwnPropertySymbols J3i2%,

FB—NHEI APT, Reflect.ownkeys JIARJLUREBIFTEREARE , GIFHEMHEEM Symbol #5,

let obj = {
[Symbol('my_key')]: 1,
enum: 2,
nonEnum: 3

}s

Reflect.ownKeys(obj)
//  ["enum", "nonEnum", Symbol(my_key)]

ETLL Symbol EfFARIREIEN | FWERSERBHER. FATTLUFIBRMEE , INREL—LARAER. EXFERATRERITE.

let size = Symbol('size');

class Collection {
constructor() {
this[size] = 0;
}

add(item) {
this[this[size]] = item;
this[size]++;

}

static sizeOf(instance) {
return instance[size];
}
}

let x = new Collection();
Collection.sizeOf(x) // @

Xx.add('foo');
Collection.sizeOf(x) // 1

Object.keys(x) // ['0"]

Object.getOwnPropertyNames(x) // ['©"]
Object.getOwnPropertySymbols(x) // [Symbol(size)]

LT, X5 x B size BER—1 Symbol {8, FTbA Object.keys(x) . Object.getOwnPropertyNames (x) EBFIFIRENE. XBUERN 7 —HIFFAR
BIPIERTTIERIZIER,

= T
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5. Symbol.for() , Symbol.keyFor()

B, FNFEEHERE— Symbol &, symbol.for INEALMIEIX—/R. EEZ—NFHAREASH  AEREERBLIZSEIFEARTR
Symbol &, IRE , BREXA Symbol & , BNEHEFRE—MLAZFREBABRTIRAT Symbol {E.

let s1 = Symbol.for('foo');
let s2 = Symbol.for('foo');
sl === s2 // true

LEABF, s1#1s2#=E Symbol (B , (BREIIEEEFSEA] synbol. for JTHEAERAY , FTLASERR LEFR—ME.

Symbol.for() 5 symbol() IXFME;% , LMY Symbol, BEINXEIE  FIESHEICESRREFHRIER , BEFRS. Symbol.for() FaE
RIBFRFIRE—NHEY Symbol 2RENE , MEXTICELTEN key EECERE  MRAFEASITE—ME. il , (IRIRER
Symbol.for("cat") 30 JX , BRESIREIRE— Symbol & , BRiEH symbol("cat") 30 )X , £iR[E] 30 NMRREHT Symbol &,

Symbol.for("bar") === Symbol.for("bar")
// true

Symbol("bar") === Symbol("bar")

// false

FERRBF , BF symbol() BiEEEEICHE , L ERERESSRE— N REIE.
Symbol.keyFor FiKIREI—EZEICHI Symbol ZEEUERT key

let s1 = Symbol.for("foo");
Symbol.keyFor(sl) // "foo"

let s2 = Symbol("foo");
Symbol.keyFor(s2) // undefined

LERBF , & 2 BFREICHY Symbol & , FTLURME undefined

HEIEMIR , symbol.for J3 Symbol BEECHEF , RERINER , JLEARER iframe & service worker FHEREIR—ME.

iframe = document.createElement('iframe');
iframe.src = String(window.location);
document.body.appendChild(iframe);

iframe.contentWindow.Symbol.for('foo') === Symbol.for('foo")
// true

FEAFRBF , iframe BOERA Symbol & , STLEERESE,

6. 3£fl : {RERAY Singleton &5

Singleton ERIEMBAA—% , (LAHBREAEER— L,

S3F Node 3kift , EHSTHAIUBHE— K, BARESRIVT MY , REAEREFE—THIE ?
RESIEE , ALUETHIREITENS: global .

// mod.js

function A() {
this.foo = 'hello’;

}

if (!global._foo) {
global._foo = new A();
}

module.exports = global._foo;

SRS , NEL EEAT mod. s .

const a = require('./mod.js');
console.log(a.foo);

EEAHT , 8 a (EARHEINEATERR A RIR—PSEf).
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BR , XBEE—NIH , £/F5ZFE global. foo 2AIBHY , (HASZHERAILMER.

const a = require('./mod.js');
global._foo = 123;

EEAIRFD | SEERIAIRIANNE nod. js FBKLE.
AT PHIEXFRERLHI , FiIRATLAER Symbol,

// mod.js
const FOO_KEY = Symbol.for('foo');

function A() {
this.foo = 'hello';
}

if (!global[FOO_KEY]) {
global[FOO_KEY] = new A();
}

module.exports = global[FOO_KEY];
FERIBT , FLMFRIE global[FOO_KEY] AAMTTEAES , (BXRETLIHKE,

const a = require('./mod.js');
global[Symbol.for('foo')] = 123;

SNERBEAMER symbol THEAERY , ABAINEBISIAS X ME , BRBHMEENLS.

// mod.js
const FOO_KEY = Symbol('foo');

/7 REARFIF ...

FEASSEEMNAETTIES A Foo_KeY . EXFEA—NER , RIRSRHUTXNAE , SREEIRY Foo_KEY #EF—HFAI. B Node 24
ARRHITERER , —REAT , FREXPUTR—IMEE | BRAFILUFHIERER U AERETE.

7. BERY Symbol (&
T ENXBCSERER Symbol BN , ES6 REHT 11 MNARER Symbol & |, 18EiESWERERINSE.

Symbol.hasInstance

XJEAY Symbol.hasInstance Bl , I8A—WEBHE. HEMIISRAER instanceof IEERT , FIMTEEMZIISAISLAIRT , SRRXANAE. i, foo
instanceof Foo fEIESMAEE , SLFREAMRIE Foo[Symbol.hasInstance](foo) ,

class MyClass {
[Symbol.hasInstance](foo) {
return foo instanceof Array;

}
}

[1, 2, 3] instanceof new MyClass() // true

EEREEF , Myclass B—FE, new MyClass() RIREI—NLHI, ZELFIRY Symbol.hasInstance /5i% , RTEHIT instanceof IEERTEFNER | WL
MESEEFEE S Array BISEH,

TEZB—MHIF.

class Even {
static [Symbol.hasInstance](obj) {
return Number(obj) % 2 === @;
¥
}

/] FERT
const Even = {
[Symbol.hasInstance](obj) {
return Number(obj) % 2 === 0; = T—=
}
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1 instanceof Even // false
2 instanceof Even // true
12345 instanceof Even // false

Symbol.isConcatSpreadable
SI5HY Symbol . isConcatSpreadable BIEET— M/RIE , TTZXIE BT Array . prototype. concat() B , EETLUIEFF.

let arrl = ['c', 'd'];
['a', 'b'"].concat(arrl, 'e') // ['a', 'b', 'c', 'd', 'e']
arrl[Symbol.isConcatSpreadable] // undefined

let arr2 = ['c', 'd'];
arr2[Symbol.isConcatSpreadable]

= false;
['a', 'b'].concat(arr2, 'e') // ['a’

L b, [e,d, te']

LEAEIRBE |, EEERNEIAITAZRILAEFF . Symbol.isConcatSpreadable BAIAETF undefined , IZBHET true B , tBEEFRIMER.

FEFENTRIETFER . BOAREIF. B8 symbol.isConcatSpreadable BRI true , AR LUEF.

let obj = {length: 2, @: 'c', 1: 'd'};
['a', 'b'].concat(obj, 'e"') // ['a', 'b', obj, 'e']

obj[Symbol.isConcatSpreadable] = true;
["a', 'b'].concat(obj, 'e") // ['a', 'b', 'c', 'd', 'e']

Symbol.isConcatSpreadable BRI LAE N EXREMR,

class Al extends Array {
constructor(args) {
super(args);
this[Symbol.isConcatSpreadable] = true;
}
}

class A2 extends Array {
constructor(args) {
super(args);

get [Symbol.isConcatSpreadable] () {
return false;

¥

}

let al = new A1();
al[e] = 3;

al[l] = 4;

let a2 = new A2();
a2[e] = 5;

a2[1] = 6;

[1, 2].concat(al).concat(a2)
/7 11, 2, 3, 4, [5, 6]]

LA, a1 AR, 3K A2 BFAIREFH , FLAMER concat FIBR—HFRIER.

7EE , Symbol.isConcatSpreadable NIEER , Al BEMAELAILE , A2 BENTEEAS , JRER.

Symbol.species

XIERAT Symbol. species [BHE , IEAZRINIRAGFIIERL. HESLAIR , BOASERXTTE | BIERX M EISRERRESFIERE] , KEREHAISLH]

PUER

class MyArray extends Array {

// BRI Array 1IHIIEREL

static get [Symbol.species]() { return Array; }
}

FEARSS , FEmyArray BIRTRE Array . BIEE MyArray RISEHIRISEY , ARSEREECIHIERE (A IPRERT ) | BEETENT

symbol.species Bt , FTLASBERIXNBIERERIAIREL , QU myArray AISER,
XAMBIFBEE | EEX Symbol.species BHERM get AR, = bc = BUHFRTTENSE

http://es6.ruanyifeng.com/#docs/symbol

8/15



2017/11/20 Symbol - ECMAScript 6 A1’

static get [Symbol.species]() {
return this;

}
TEZE—MF.

class MyArray extends Array {
static get [Symbol.species]() { return Array; }

}
let a = new MyArray(1,2,3);
let mapped = a.map(x => x * x);

mapped instanceof MyArray // false
mapped instanceof Array // true

FERET , B TSEREERMN T Array . FTLL, mapped XISRAE Myarray BISEBI , T2 Array AISEF,

Symbol.match

JTEAY symbol.match BIE , FEM—MREL. HHIT str.match(myobject) BF , MMRIZBIEFE , ST | REZSEZFNRENE,

String.prototype.match(regexp)
/1 AT
regexp[Symbol.match](this)

class MyMatcher {
[Symbol.match](string) {
return 'hello world'.indexOf(string);
¥
}

'e'.match(new MyMatcher()) // 1

Symbol.replace

XFERAY Symbol.replace Bl , IEE—NFIE , HIZXIHRM String. prototype. replace AR , 2IREIZGEHNRENE.,

String.prototype.replace(searchValue, replaceValue)
/] FERT
searchValue[Symbol.replace](this, replaceValue)

TEE—MIF.

const x = {};
x[Symbol.replace] = (...s) => console.log(s);

'Hello'.replace(x, 'World') // ["Hello", "World"]

Symbol.replace INESWEIRNSEL , F—NSHE replace TNAEEFRINS , LEAIFRE Hello , BNSHEBRERIE , LEAIFZE world,

Symbol.search

XIGRAY symbol.search @M , FEA—1TTi% , ZZXIGH string. prototype. search JHAEMAR , SIRENIZITZAIRENE.

String.prototype.search(regexp)
/] ERT
regexp[Symbol.search](this)

class MySearch {
constructor(value) {
this.value = value;
}
[Symbol.search](string) {
return string.indexOf(this.value);
¥

}
'foobar'.search(new MySearch('foo"')) // © +—= T—=
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Symbol.split
XIEAY symbol.split B , IEA—13i% , HIZXISK string. prototype. split INEEMARY , RIRENZITERREIE.

String.prototype.split(separator, limit)
/] ERT
separator[Symbol.split](this, limit)

TEE—MIF.

class MySplitter {
constructor(value) {
this.value = value;
¥
[Symbol.split](string) {
let index = string.indexOf(this.value);

if (index === -1) {
return string;

}

return [

string.substr(@, index),
string.substr(index + this.value.length)
1
}
}

'foobar'.split(new MySplitter('foo'))
// ['", 'bar']

'foobar'.split(new MySplitter('bar'))
/] ['foo', ']

‘foobar'.split(new MySplitter('baz'))
// 'foobar'

EmE75EER symbol. split J3i%k , EFTEN T FREBMSRAT split JEANTH

Symbol.iterator

XIEAY symbol. iterator B , IHEAZXIRHIBARHETTI%.

const myIterable = {};
myIterable[Symbol.iterator] = function* () {
yield 1;
yield 2;
yield 3;
s

[...myIterable] // [1, 2, 3]
XIZIFT for. . .of fEIRAT , 2V Symbol.iterator Fik , IREIZXIRIVENAIENRS | HEEANBESN (Iterator 1 for...of fBR) —&.

class Collection {
*[Symbol.iterator]() {
let i = 0;
while(this[i] !== undefined) {
yield this[i];
++1;
}
¥
}

let myCollection = new Collection();
myCollection[@] = 1;
myCollection[1] = 2;

for(let value of myCollection) {
console.log(value);
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Symbol.toPrimitive
XIERAY Symbol . toPrimitive B , I8A—NFiE. ZIISWEEAFRIREENYER , SEAXANEE | REIZNSRWYMARIAZEEYE.,

Symbol.toPrimitive #WIEFRS , RS —PFRHBSY , FRUIEEMER | —HE=ME.

- Number : iZFEFEBEEMEE
- String : IZIHEBEENZTHA
- Default : ZHE AT LAREREE |, tBAT AR RTER

let obj = {
[Symbol.toPrimitive](hint) {
switch (hint) {
case 'number':
return 123;
case 'string':
return 'str';
case 'default':
return 'default';
default:
throw new Error();
}
¥
s

2 * obj // 246

3 + obj // '3default’
obj == 'default' // true
String(obj) // 'str'

Symbol.toStringTag

XIEGRAY Symbol . tostringTag @M , I8A—15i%. FEIZXISR EMEIAR object. prototype. toString J5iART , AIRXMEMEFE , ERREESHIE
tostring HiEREINFRIERZH , TRUSRHER, BRI , XNEMRILARERES [object Object] B [object Array] AR object [EHERIBRMNERT
.

/] Bl—
({[Symbol.toStringTag]: 'Foo'}.toString())
// "[object Foo]"

// =
class Collection {
get [Symbol.toStringTag]() {
return 'xxx';
¥
}

let x = new Collection();
Object.prototype.toString.call(x) // "[object xxx]"

ES6 FiEREXISHY Symbol . toStringTag BIEEIT.

JSON[Symbol.toStringTag] : 'JSON'
Math[Symbol.toStringTag] : 'Math'

Module X35 M[Symbol.toStringTag] : 'Module'
ArrayBuffer.prototype[Symbol.toStringTag] : 'ArrayBuffer'

DataView.prototype[Symbol.toStringTag] : 'DataView'

Map.prototype[Symbol.toStringTag] : 'Map'

Promise.prototype[Symbol.toStringTag] : 'Promise’

Set.prototype[Symbol.toStringTag] : 'Set'

%TypedArray%.prototype[Symbol.toStringTag] : 'Uint8Array'&

WeakMap.prototype[Symbol.toStringTag] : 'WeakMap'
WeakSet.prototype[Symbol.toStringTag] : 'WeakSet'
%MapIteratorPrototype%[Symbol.toStringTag] : 'Map Iterator'

%SetIteratorPrototype%[Symbol.toStringTag] : 'Set Iterator’
%StringIteratorPrototype%[Symbol.toStringTag] : 'String Iterator'
Symbol.prototype[Symbol.toStringTag] : 'Symbol'

- Generator.prototype[Symbol.toStringTag] : 'Generator'

GeneratorFunction.prototype[Symbol.toStringTag] * 'GeneratorFiinction'
—= !
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Symbol.unscopables

XIEAY Symbol.unscopables B , FEE—MIIR, ZXISIEE T M with KEFAT , PRSI with TRISHERR.

Array.prototype[Symbol.unscopables]

//  copyWithin: true,
// entries: true,

//  fill: true,

// find: true,

// findIndex: true,
// includes: true,
//  keys: true

Object.keys(Array.prototype[Symbol.unscopables])
// ['copyWithin', 'entries', 'fill', 'find', 'findIndex', 'includes', 'keys']

LIRS  BAE 7 VBN S with mHIR,

// ¥4 unscopables [
class MyClass {

foo() { return 1; }
}

var foo = function () { return 2; };

with (MyClass.prototype) {
foo(); // 1
}

// A unscopables K
class MyClass {
foo() { return 1; }
get [Symbol.unscopables]() {
return { foo: true };
¥
}

var foo = function () { return 2; };
with (MyClass.prototype) {

foo(); // 2
}

LERIBIEITIERE Symbol. unscopables B , {158 with IBIERASTEHEIERESIK foo B | Bl foo IBIEMIMNEEREMNTE.

B
it

r—= T
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Set 1 Map B4

1.Set
2.WeakSet
3.Map
4.WeakMap

1. Set

BEXRE
ES6 1Rt T HHIEURL Set, BXRMTEHE  BRARNEHER—M , IREEENE.
Set AR MIIERE , FRER Set HUREEN.

const s = new Set();
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[2, 3, 5, 4, 5, 2, 2].forEach(x => s.add(x));

for (let i of s) {
console.log(i);

3
// 2354

EEARDEE add 757AA Set FHFINNBR |, £55R5R08 Set BHMALFINESAYE.

Set RERILUESZ— A (5EES iterable BOREMEUIRLEND ) (EASE, FRIIMANL.

/1

const set = new Set([1, 2, 3, 4, 4]);
[...set]

/7 [1, 2, 3, 4]

/] =
const items = new Set([1, 2, 3, 4, 5, 5, 5, 5]);
items.size // 5

// =
function divs () {
return [...document.querySelectorAll('div')];

}

const set = new Set(divs());
set.size // 56

AESPSE

divs().forEach(div => set.add(div));
set.size // 56

EERBRSF , FI—FFI—EBRE set REIRZHAMFASY  HI=REZRNUHBNPSEASH.
EEAEF , thER T M EREAES AR,

/1 BB EE R
[...new Set(array)]

[ Set IINBEAIEHE , FERESEEH: , FrLLs 0 5" EFNAREIYE. Set WERFIMAMEREARR , FERNEEMM Same-value equality” , B
EUTFEWESEEER (=== ) , TENXBIZ NN ETES , MERESEEAAN Nan AETES,

let set = new Set();
let a = NaN;

let b = NaN;
set.add(a);
set.add(b);

set // Set {NaN}

EEARDE Set SLHIRINT A Nan |, ERREEIIA—. XK , 7£ Set WER , P4 Nan Z1EZ.
B, WA RERTEEFAT.

let set = new Set();

set.add({});
set.size // 1

set.add({});
set.size // 2

FEARBER  BTFRNENSAEE | LIS ME.

Set LHIREHEMA X
Set ZHIHISLAIELITEME.

- Set.prototype.constructor : ¥IEEREL , BRAFE set REH,
- Set.prototype.size : R[] set SLAIRIRRREEL,

Set SLBIMNAIER ARAE 115X ( BHRERIE ) NN (BTFERRR ) . TEENBIEMEERE.
- add(value) : iFINEME | IR[E Set FHEAE,
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- delete(value) : IFREAME , RE—MR/RE | ZrMERESLI.
- has(value) :IREI—MRRE , BRIZERE AN set BIRLA,
- clear() : BEMRFTBRER , IRBIRENE.

XM ARSI T,

s.add(1).add(2).add(2);
/1 EB2WIMNT P

s.size // 2

s.has(1) // true
s.has(2) // true
s.has(3) // false

s.delete(2);
s.has(2) // false

TEHE—M , EEEHMESEE—MELE , object Z5F set FHIEIEARE.,

/1 MNEEE
const properties = {
'width': 1,
'height': 1
s
if (properties[someName]) {

// do something
}

/] Setlf)5ik
const properties = new Set();

properties.add('width");
properties.add('height');

if (properties.has(someName)) {

// do something
}

Array . from JERILAG Set G794,

const items
const array

new Set([1, 2, 3, 4, 5]);
Array.from(items);

XMt T KR EEES M RNR T A,

function dedupe(array) {
return Array.from(new Set(array));

}

dedupe([1, 1, 2, 3]) // [1, 2, 3]

IEHIRE
Set EMHILBHIEINNERGE |, AILABTIEHDMKR.
- keys() :IREIEEABHEE
- values() : IREFEERNEHES
- entries() : REISHMEIIHEIES
- forkach() : ERENEAREIEHE KR
FEEIEENE | set NERINFMREBAINF. XMHEENIFEBR | tLIER Set (RE—MEIBRETIZER |, BRENHMeRIERBRNIRFER.

(1) keys() , values() , entries()

keys F3i%. values J53%. entries FEREIVEEBHEXNS (%M (Iterator 5) —& ), BF Set LIS EEE , RERHE (T RESMRE
ER—ME) , Fild keys 75i%H0 values FiERITARE 5L

let set = new Set(['red', 'green', 'blue']);

for (let item of set.keys()) { == =
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console.log(item);

}
// red

// green
// blue

for (let item of set.values()) {
console.log(item);

}
// red

// green
// blue

for (let item of set.entries()) {
console.log(item);

}

// ["red", "red"]

// ["green", "green"]
// ["blue", "blue"]

EEAHF |, entries FARERNENES , RIFSIERSIRE , FAAASRBH—THE , BRRTRRTEEE.
Set Z5HIRISEHIFOARIES , ERIBOANERRERREHE T values T5iE.

Set.prototype[Symbol.iterator] === Set.prototype.values
// true

XEWKE | AILAERE values J5i% , BHIEF for. . .of {&NE Set,

let set = new Set(['red', 'green', 'blue']);

for (let x of set) {
console.log(x);

}

// red

// green

// blue

(2) forkach()
Set EMRISLHISEE—HE |, BT forEach J5i% , AT NRERITEMMRNE | IREIREIE.

set = new Set([1, 4, 9]);

set.forEach((value, key) => console.log(key + ' : ' + value))
// 1 1
// 4 4
// 9 : 9

LFERABIHREE , forEach FAIAMSHGEE— MMERE, ZRESHESEAN foreach — 8, ORNEE. BB, £645 ( LABKTIZEH) . X
BEREEIR , Set HUAEEHMERE (MERE—ME)  BEE—MSHEE N SHVEKEHE—HAT.

54h, foreach FiERAILABEZNSE , RrBEMBRREAE this IR,
(3) iEFHRIRF
YV RBIZER (... ) WEYERA for. . .of 1R , FALUEEILUBTF Set 454,

let set new Set(['red', 'green', 'blue']);
let arr [...set];
// ['red', 'green', 'blue']

I RIZEFFN Set FBES | MIAIAXIREEBES KR,

let arr = [3, 5, 2, 2, 5, 5];
let unique = [...new Set(arr)];
// [3, 5, 2]

B , #¢BRY map F filter FEWAILARTF Set 7.

let set = new Set([1, 2, 3]);
set = new Set([...set].map(x => x * 2));
// RlElSet4if: {2, 4, 6}

let set = new Set([1, 2, 3, 4, 5]);
set = new Set([...set].filter(x => (x % 2) == 0));
// iRlAlset4ity: {2, 4}

= T
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FEULEER Set AILAMRASHSTIFE (Union ) . 3% (Intersect ) #IZ5E ( Difference)

let a
let b

new Set([1, 2, 3]);
new Set([4, 3, 2]);

/1 I
let union = new Set([...a, ...b]);
// Set {1, 2, 3, 4}

/]

let intersect = new Set([...a].filter(x => b.has(x)));

// set {2, 3}

/1 #=E

let difference = new Set([...a].filter(x => !b.has(x)));

// set {1}

EIBFEBIGIRET , RPEERIREA Set 518 , BRIREERZNTIE  EERMTIES L. —MEFIAR Set HHMRETH—M

K9 Set 514 ; B—MERA Array . from J5i%,

/1 Tk

let set = new Set([1, 2, 3]);

set = new Set([...set].map(val => val * 2));
// setfifEit2, 4, 6

/1 TTEZ

let set = new Set([1, 2, 3]);

set = new Set(Array.from(set, val => val * 2));
// setifJftiit2, 4, 6

FEABRMTRMSE | EEREREDRFREERERA Set 4514,

B, REIRESR

2. WeakSet

ax

WeakSet £585 Set £ , BRAESRENES. BR  B5 Set BRMKE].

B5% , WeakSet RIBRABERNSR , MAREEEhREAYE.

const ws = new WeakSet();

ws.add(1)

// TypeError: Invalid value used in weak set
ws.add(Symbol())

// TypeError: invalid value used in weak set

LTEAREIHER WeakSet iFII—NEH symbol & , ERIREE , B9 WeakSet REEMENSR,

HIR , WeakSet FHINSESRSS51M , RISOREWHIEIAEE WeakSet IHZMISAISIA , EFHER , MNREMESREAHS IFIZIR |, FBALREMAN
FEBEEBGZISRATERIRE | AERIZISIEFAET WeakSet ZH,

XREILIR BRI |, iMR—MERSIRREA " o |, MIREWHNEMASBIXRAE. SRERZEZE  BRNSICBES IR, &
HAFLERN USRS IRNFRE. WeakSet EHEAYSIA , BATALAIREMANE , FRAAFEX M@, Bt , WeakSet &SGR —

ENR , UREHIRGSHEER. REXEREIMNBEL | B WeakSet EEAIS I AMSBEEIHRK.

BT EEXMER , WeakSet FIRRETNESSIBRY , BAESMRHRK. 35, BT WeakSet IBEZD MR | BURTHAREWHHIEIRBEIET |,

EITRIERATRER R NIRRT | MELREWHEIRENE T2 TR , Elt ES6 #IE WeakSet FRai&@H.

XESEREFERTAREREENER WeakMap 4544,
15

WeakSet 2—MIIEREL , AILAER new @< , B2 WeakSet #iEE54.

const ws = new WeakSet();

http://es6.ruanyifeng.com/#docs/set-map
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1E/MSIEEREL , WeakSet RJLUES —MESRINEARNINISIEASH. (5L, HAEA Iterable EOAINS , FAILUEAS WeakSet FISHL. )
ZEERFTER |, BB WeakSet SLAISISRAIALR.

const a = [[1, 2], [3, 4]];
const ws = new WeakSet(a);
// WeakSet {[1, 2], [3, 4]}

EFEAREG , a 2—MEH , BERMRR | ERHAE. 15 a fE WeakSet #iEREIISE , a RSB WeakSet BIFLER.
IR, B« BRI WeakSet IR | TIAR a HARS. XEWE  HENRRREENUR.

const b = [3, 4];
const ws = new WeakSet(b);
// Uncaught TypeError: Invalid value used in weak set(..)

EECEE , #H b IRRAENS , I WeaKSet BSHREE.

WeakSet BT =ANAE.

- WeakSet.prototype.add(value) : [(] WeakSet SLERINT—NTRER.
- WeakSet.prototype.delete(value) : ;5 WeakSet sSLAIRIEEMRR.
- WeakSet.prototype.has(value) : REI—Mo/RE , TREMEEBRE WeakSet Lz,

TEE—MIF.

const ws = new WeakSet();
const obj = {};

const foo = {};
ws.add(window) ;
ws.add(obj);

ws.has(window); // true
ws.has(foo); // false

ws.delete(window);
ws.has(window) ; // false

WeakSet j&H size BiE | IRBDEBHEAIMR.

ws.size // undefined
ws.forEach // undefined

ws.forEach(function(item){ console.log('WeakSet has ' + item)})
// TypeError: undefined is not a function

FEREEIAERREN size Fl foreach B , FEREBAGERIN.

WeakSet AgEiEH , 2EAMREZSS I , BEIEERES | BHEHTERERRIEE  RATENIRERSER  ARHMEAZIT. WeakSet f9—4
Fi&k , 2f#F DOM B, MABE LT RN IR , S5IRKEIHRE.

TEZE WeakSet fF95—/MiIF,

const foos = new WeakSet()
class Foo {
constructor() {
foos.add(this)

1
J

method () {
if (!foos.has(this)) {
throw new TypeError('Foo.prototype.method W AETEFooffISEfl LiffH! *);
}
¥

}

FEHEBRIE T Foo BISLBITSiE , RESTE Foo YSLHI LA, IXEE(ER WeakSet FIIFALE |, foos XISLBUINSIA , AT NAFEIBANE , FRLAMIBRSE
BIREHE , RS foos , tBRSHIATEIR.

3. Map
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BXHMEFEE
JavaScript B9%I% ( Object) , AT EREENWAIES (Hash 513) , BRIEHR EREEAFRRUFR. XETRIEMRHRT RAIBRS.

const data = {};
const element = document.getElementById( 'myDiv');

data[element] = 'metadata’;
data['[object HTMLDivElement]'] // "metadata"

LFEABEEREE— DOM TRIEAXNS data (9§ , EERTUSKRUEZFRBENES , Ll elenent WEMEEIFHFIE [object

HTMLDivElement] ,

ATRRXNETE , ES6 1247 Map FuEEH., BRUTHS  HERENNES B ' BISTEMRT=HE , SMEENE (B1Ex%R ) £aLL
LIERE. thELRIL , Object SHIRM T "FRIE—E"BINIRL , Map ST TME—E"BIIA , B2—FE5=ER Hash £aLHl. INRREERE
XI"EIEHRELEKS , Map L Object E&IE.

const m
const o

new Map();
{p: 'Hello World'};

m.set(o, 'content')
m.get(o) // "content"

3

.has(o) // true
.delete(o) // true
.has(o) // false

3 =3

LIS Map £H8R) set 5% | 1BXIR o B m BI—D , RAEXER get FIEIEREUXME | B delete FAMBR T XM,
EERBIFRER 7 IMERE Map SINRR. EAMEIERE , Map aLUES—MUAIEASEL 1IZEENRRR— M R RENIEE,

const map = new Map([
['name', '#K="],
['title', 'Author']
1)

map.size // 2
map.has('name') // true
map.get('name') // "gk="
map.has('title') // true
map.get('title') // "Author"

FEARIERE Map SEHIRY , BUHSE T PME name F title,

Map MIEREUEZEAIFASE , TR EITIOR TENEX.

const items = [
['name', 'ik="'1,
['title', 'Author']
15

const map = new Map();

items.forEach(
([key, value]) => map.set(key, value)
)

=L b, MYUNEEEA | (HEH Iterator 20, BEMHRERE— M UTENEENEUREN (1R (Iterator) —Z ) ERILAM(E map &R EHIS
., XFEEW , set F Map BRI LABSREMFHI Map,

const set = new Set([
['foo', 1],
['bar', 2]
s
const ml = new Map(set);
ml.get('foo') // 1

const m2 = new Map([['baz", 3]]);
const m3 = new Map(m2);
m3.get('baz') // 3

EEREDR , BAi 1 BIER Set MK Map XIR , L1 Map IISTAHISEL , LEREER THH Map TR,
MR E— NS RIE | [EEIES B SR,
= T
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const map = new Map();
map
.set(1, 'aaa')

.set(1, 'bbb');

map.get(1) // "bbb"
FECEEYE 1 EERERR , FRIEE SR —RAYE.
ANSIEEN— N RAAIEE , WBRE] undefined ,

new Map().get('asfddfsasadf"')
// undefined

ER, RENE—INRIGIA | Map SEAEENAR— M. X—REIEREIO.

const map = new Map();

map.set(['a'], 555);
map.get(['a"']) // undefined

FEADAT set F get J5i% , REZHWE—ME | (BLiF EXERME , REEBILRER—HRY , B get 737ETIREENZHEE | iR undefined
B2, FEAMERFEANSES) , 7£ Map S99 ME,

const map = new Map();

const ki1
const k2

['a’]
‘a']

[

>
>

map
.set(k1, 111)
.set(k2, 222);

map.get (k1) // 111

map.get(k2) // 222
EEEG , T8 k1 F0 k2 BEE—HN , BERENE Map S50 ARME.
LRI, Map ROSESCRR ERIRAFIIHEITER , RENFEEIEA—E |, SilARME. XMR T REBMEREE ( clash ) BIERE , HW RHIANEN
BHZ , SIRERANSIEARE , ARROE SNBSS RIEENELERS.

SIS Map RORE—MERRENE (BT FRH. HRE)  WRERME™EES , Map SEMA—ME , ttil o f1 -o I2— 1 , /R(E true
IR true MERDMTRREIRE. B35, undefined Fnull BRWMANAFRERIE. B NaN NEHZIEETES | (B Map BEMIE—ME.

let map = new Map();

map.set(-0, 123);
map.get(+@) // 123

map.set(true, 1);
map.set('true', 2);
map.get(true) // 1

map.set(undefined, 3);
map.set(null, 4);
map.get (undefined) // 3

map.set(NaN, 123);
map.get(NaN) // 123

SEFIREIEFRER &

Map ZHRISTHIB LA N BRI ETIE,
(1) size Btk

size BMHRE Map SRR RSE.

const map = new Map();
map.set('foo', true);
map.set('bar', false);

http://es6.ruanyifeng.com/#docs/set-map 8/18
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map.size // 2

( 2) set(key, value)

set JTHEIRERS key XMAMREA value , AFREEEA Map 513, MR key BEHE , WRESKER  BNBHEMZE.

const m = new Map();
m.set('edition', 6) /] BRI

m.set(262, 'standard') /] BEREEUE
m.set(undefined, 'nah') // #/% undefined

set FAREIRIZHRIAT Map S5, EILATLARARASE.

let map = new Map()
.set(1, 'a')
.set(2, 'b")
.set(3, 'c")

>

(3) get(key)

get J3iAIEEY key XIRIAVRE(E , ANRIKAE] key , IR[E] undefined ,

const m = new Map();

const hello = function() {console.log('hello');};
m.set(hello, 'Hello ES6!') // #E/Zm¥%

m.get(hello) // Hello ES6!
(4) has(key)
has ISEREI—MA/RIE , TR MERBEZE Map WRZH,

const m = new Map();

m.set('edition', 6);

m.set(262, 'standard');
m.set(undefined, 'nah');
m.has('edition") // true
m.has('years") // false
m.has(262) // true
m.has(undefined) // true

(5) delete(key)

delete JSAMBRENE | IRE] true . ANERMIBREM , IRE] false,

const m = new Map();
m.set(undefined, 'nah');
m.has(undefined) // true

m.delete(undefined)
m.has(undefined) // false

(6) clear()

clear JIEBMRATERR | IRBIREIE.

let map = new Map();
map.set('foo', true);
map.set('bar', false);

map.size // 2
map.clear()
map.size // ©

BHFE
Map S5HIRAEIRE= NEF 2R AR AR — NEH 7%
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- keys() D IREREZAEE.

- values() : IREIE(ERIBHES.

- entries() : REIFFEMRANIEHES.
- forkach() : i@ Map HIFFEKR.

FERERAR | Map RSERIF BN,

const map = new Map([
['F', 'no'l,
['T", ‘yes'],

1)

for (let key of map.keys()) {
console.log(key);

/"
/7T

for (let value of map.values()) {
console.log(value);

}

// "no"

// "yes"

for (let item of map.entries()) {
console.log(item[@], item[1]);

}

// "F" "no"
// T "yes"
/] B

for (let [key, value] of map.entries()) {
console.log(key, value);

}
// "F"™ "no"
// "T" "yes"

// ZFF{d fImap.entries()
for (let [key, value] of map) {
console.log(key, value);

¥
// "F" "no"
// "T" "yes"

FEARBRERBMIF |, TR Map SHEAIBGAEHRRED ( Symbol.iterator B ) , B entries 733,

map[Symbol.iterator] === map.entries
// true

Map SEHEENE0AALEN | U A2 R BIZEAF (... ).

const map = new Map([
[1, 'one'],
[2, "two'],
[3, "three'],

s

[...map.keys()]
/711, 2, 3]

[...map.values()]
// ['one', "two', 'three']

[...map.entries()]
// [[1,'0ne'], [2, "two'], [3, 'three']]

[...map]
// [[1,'one'], [2, "two'], [3, 'three']]

HEEEEN nap A, filter 75 , AJLASLEL Map ROEGFIENE ( Map A5i%F map fl filter /53K ) »

const map@ = new Map()
.set(1, 'a")
.set(2, 'b")
.set(3, 'c');

const mapl = new Map(
[...mapo].filter(([k, v]) => k < 3)
)
// FFHE Map 45 {1 => 'a', 2 => 'b'} —= T—=

http://es6.ruanyifeng.com/#docs/set-map 10/18
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const map2 = new Map(
[...map@].map(([k, v]) => [k * 2, "' + v])
)
/] 7EAE Map 45K {2 => '_a', 4 => ' b', 6 =>"'c'}

IAh , Map IRB— forkach 75i% , SEEER foreach J5iA3UL , tBRTLASCERIRES

map.forEach(function(value, key, map) {
console.log("Key: %s, Value: %s", key, value);

s
forEach FRARALUEZE NS, FIREBRE this .

const reporter = {
report: function(key, value) {
console.log("Key: %s, Value: %s", key, value);
¥
15

map.forEach(function(value, key, map) {

this.report(key, value);
}, reporter);

FEARSS, fortach JTERIEIEREIAY this , BFEA reporter,

Set il Map %# 4544 - ECMAScript 6\

SHti#RESmEEER
(1) Map #5848
AIEEERY , Map BAHARSENTE , MEERTrBEE/F (... ).

const myMap = new Map()
.set(true, 7)
.set({foo: 3}, ['abc']);
[...myMap]
// [ [ true, 7 ], [ { foo: 3}, [ 'abc’ ] ] 1]

(2) ¢ 5 Map
BB Map 191ERE , HRTLIEE Map,

new Map([
[true, 7],
[{foo: 3}, ['abc']]
D
// Map {
// true => 7,
//  Object {foo: 3} => ['abc']
/1 }

(3) Map ER3R
WMEFTE Map NEEEFHE USRS,

function strMapToObj(strMap) {
let obj = Object.create(null);
for (let [k,v] of strMap) {
obj[k] = v;
¥
return obj;

}

const myMap = new Map()
.set('yes', true)
.set('no', false);

strMapToObj (myMap)

// { yes: true, no: false }

(4) W¥KREEH Map

function objToStrMap(obj) {
let strMap = new Map();
for (let k of Object.keys(obj)) {
strMap.set(k, obj[k]);

http://es6.ruanyifeng.com/#docs/set-map
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¥

return strMap;

}

objToStrMap({yes: true, no: false})
// Map {"yes" => true, "no" => false}

(5) Map %% JSON

Map #79 JSON EXDHFPER. —MIERE , Map FESERFAFER | XATATLUGREE 35 ISON.,

function strMapToJson(strMap) {
return JSON.stringify(strMapToObj(strMap));

}

let myMap = new Map().set('yes', true).set('no', false);
strMapToJson(myMap)
// '{"yes":true,"no":false}’

F—ERR  Map FRESHEIFFRES | XITAJLUSEEHEE ISON,

function mapToArrayJson(map) {
return JSON.stringify([...map]);
}

let myMap = new Map().set(true, 7).set({foo: 3}, ['abc']);
mapToArrayJson(myMap)
// '[[true,7],[{"foo":3},["abc"]]]"

(6) JSON #5735 Map

JSON ¥y Map , IERIERT , FTERBEHEFRH.

function jsonToStrMap(jsonStr) {
return objToStrMap(JSON.parse(jsonStr));

}

jsonToStrMap('{"yes": true, "no": false}")
// Map {'yes' => true, 'no' => false}

BE , B—FEAIBERN B ISON slE— M H4E , BEMERAEE | XNE—MEM M AMRIEE. X, ER—XRtHEA Map, XEERE
4BEE9 ISON HOIHR(E,

function jsonToMap(jsonStr) {
return new Map(JSON.parse(jsonStr));
}

jsonToMap('[[true,7],[{"foo":3},["abc"]]]")
// Map {true => 7, Object {foo: 3} => ['abc']}

4. WeakMap

ax
WeakMap £5¥95 Map £5H25(0L , R RTERMRENIES.

// WeakMap TJUMEM] set J7iEilspgin
const wml = new WeakMap();

const key = {foo: 1};

wml.set(key, 2);

wml.get(key) // 2

// WeakMap tr] Lz —ANE4l,

/1 VERiE s U S5

const k1 = [1, 2, 3];

const k2 = [4, 5, 6];

const wm2 = new WeakMap([[k1l, 'foo'], [k2, 'bar']]);
wm2.get(k2) // "bar"

WeakMap 5 Map X BIEH AL,
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http://es6.ruanyifeng.com/#docs/set-map

BT, WeakMap REZXISIEARES ( nullBRoh) | NERZEMSENYEIF IS,

const map = new WeakMap();

map.set(1, 2)

// TypeError: 1 is not an object!
map.set(Symbol(), 2)

// TypeError: Invalid value used as weak map key
map.set(null, 2)

// TypeError: Invalid value used as weak map key

EEfCEET | ANSRISHE 1 70 symbol {EIFN WeakMap RIS , HSIRIE.
FR | weakmap ROSEEFIERAINISR . ALt LR EMATLEL
weakMap BOIRITBEIET , BREIVEER M UR EEFER—LE0E | ERXSTANTXMERI5IA. 5 TEF.

const el = document.getElementById('foo');
const e2 = document.getElementById('bar');
const arr = [
[el, 'foo JLE'],
[e2, 'bar JLE'],

15

FEARBF, e1fle2 BERMNSR , BATET arr BEAMXFAMNISORIN—EX TG, KB T arr X5 1 1 2 RIS 1.
—EFRBEEXW IR, FHIMSAFHIMRXN5IA | BULSRERHEI AR o1 71 e2 SRKATE.

/] ANTE el Al e2 I
/1 T IER S

arr [0] null;

arr [1] null;

FEXHFNEERARTSE. —BETE , fSERRETHEE,

WeakMap FE T #RX/MNERETRAER , BRSNS IBIYISREBRE5IA , BILUREMAET L5 BEEER. Bt , REMS | ERXSRAELD
5| FEEHGERS |, SAREIKHEMSBERIZSRAT S BRE. EER , —BEABHE | WeakMap EEAIEBNSAMIMASREN=BaHE , A8
FamrRs A,

BEA L, MRREENS ERNEEE | XAETHEARERANG , HrTLMER WeakMap, —MNAEIREIASRE , 7EMAA DOM ST LRINEEE | 7T
LAfSEFE WeakMap 4513, i% DOM JTERMIER , EFTXIRIAY weakMap IERHMSEHEIEIR,

const wm = new WeakMap();

const element = document.getElementById('example');

wm.set(element, 'some information');
wm.get(element) // "some information”

LB, SeiE— Weakmap £fl. 25, $—1 DOM HRlEARBENZELS , FHS—LIIMEREARE  —RFHE WeakMap 2.,
XA, WeakMap EHEY] element RISIFRIESSS A , AEWIT AL EIKIHEL.

tHER , LEAY DOM TRNSRISIRIEE 1 | A2 2. XiY, —EERZTRISIA , EARNRFEHSEEHREMAEIRER. Weakmap £/
FHOXAMEEY , theBERK.

B2, weakmap IEFIZEHE  BRRFIMAINIS , ATRESTEISRIEAR, WeakMap F5HBEITROLEATFIR.
iEE , WeakMap 555|BNIRRES , MAZRE. RERARESSIA.

const wm = new WeakMap();
let key = {};
let obj = {foo: 1};

wm.set(key, obj);
obj = null;
wm.get(key)

// Object {foo: 1}

LEREEF |, 888 obj RIEFESIA. FTLL, BIfETE WeakMap FMEBiERRT obj BISIA , WeakMap MEBEYS | FIKATTE.

WeakMap BiE;
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WeakMap 5 Map 7 API FHXBIEEZER , —RIRBEHERE (BlZE key() . values() Ml entries() ik ) , HIRHE size BlE. BHAREIE
FIHERE , ENMESEEEERSATTN |, IREIREKINSIREIE TR, X—ZIaTLIEEIRES | T—ZIEOREMHIZAET Y | XMEEHMIR
T ATELERIARES A HEFENEIRE. —RRAET , IS clear ik, B, weakMap REMANGIARIA @ get() . set().
has() . delete().,

const wm = new WeakMap();

// size. forEach. clear J7iL#SAIEAE
wm.size // undefined

wm.forEach // undefined

wm.clear // undefined

WeakMap K751l

WeakMap B9 FR¥EET , FATENECEENS IFSEmEK. AT, Eiths I BERRT , ELIRE5|AEm WeakMap RIERT , SETTHIESE
BMREEETEFE.

HIMMEEITER , RS | BFHERAE SFERIZHNTE |, BeJLUEE Node B process.memoryUsage F5ikE H¥K, RIBXNEL , MAVIXHNFE T THE
BIBIF.

B, $J7F Node &5 47.
$ node --expose-gc

EEEBF |, --expose-gc SHEFRTAVFFaIHUTHARBIMALHI.
AhE YT TEAICE.

/1 FEPAT—IRBIR G, CRUESRHE A A7 8 DR A HE 1
> global.gc();
undefined

[/ BENAAGHVIGERE, heapUsed i 4M Kifi
> process.memoryUsage();
{ rss: 21106688,

heapTotal: 7376896,

heapUsed: 4153936,

external: 9059 }

> let wm = new WeakMap();
undefined

/] HiE—AER key, fEI—A 5%1024*1024 (4L
> let key = new Array(5 * 1024 * 1024);
undefined

// WHE WeakMap SflffE4, Wik key %4

/] XN, key HHIBRYESIH T B,

// R key SIH—IK, WeakMap M5 T4 =k

// AR, WeakMap /29551 H, X 518%ui, 51 H 804 Z1
> wm.set(key, 1);

WeakMap {}

> global.gc();
undefined

// X ATE R heapUsed #/n%] 45M T
> process.memoryUsage();
{ rss: 67538944,

heapTotal: 7376896,

heapUsed: 45782816,

external: 8945 }

/] EBRARE key XEALHIGIH,

// BEA T-3hiER: WweakMap Sl 4 Xt E 41t 51
> key = null;

null

/7 FRUARAT B
> global.gc();
undefined

// W75 heapUsed 7Z8[A 4M Ay,
// TTLVEF] WeakMap [IHE% 5 HEABEILE ge XA f21mIIL
> process.memoryUsage();
{ rss: 20639744,
heapTotal: 8425472, =
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heapUsed: 3979792,
external: 8956 }

FEARRS , REINEBIISIAIEK . WeakMap WERHISIA , slaBmmtaRkEWGER. BILAN , BT WeakMap (958 , RN RHMSRE SR

z.

WeakMap BJHiZ
AU , WeakMap RIFRRIEEUZEHE DOM BRIEARE. TERE—MIF.

document.getElementById('logo’);
new WeakMap();

let myElement
let myWeakmap

myWeakmap.set(myElement, {timesClicked: 0});

myElement.addEventListener('click', function() {
let logoData = myWeakmap.get(myElement);
logoData.timesClicked++;

}, false);

EEARRSH , nyElement 2— DOM T, BHERE click B, EFT—TRE. RHOMSXMASEARERE WeakMap B |, SRAVEZHE

myElement , —EiXA DOM TRl , iWAEHMSBEIHK | FMEERFIHRXIGE.

WeakMap BB — 1 FLEHRENEREL.

const _counter = new WeakMap();
const _action = new WeakMap();

class Countdown {
constructor(counter, action) {
_counter.set(this, counter);
_action.set(this, action);
¥
dec() {
let counter = _counter.get(this);
if (counter < 1) return;
counter--;
_counter.set(this, counter);
if (counter === 0) {
_action.get(this)();
}
¥
}

const ¢ = new Countdown(2, () => console.log('DONE"));

c.dec()
c.dec()
// DONE

LERTEF , countdown ZERIFNREREME _counter 1 _action , 2LBIRISESIA , FRLAANERMIRSEA , SATEHMBEZ RS , A& R,

B
it
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ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.1

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise %J5
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator EEHISERF
18.async FE
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Proxy

1.4k

2.Proxy EfIRYFE
3.Proxy.revocable()
4.this [

5.52f5l : Web [ESSH9E iR

Proxy - ECMAScript 6 A 1]

1. LR

Proxy FITESERELIRIFRIEONTY , SETEESEEMEEN , FLAUBT—F"JtfiE2" ( meta programming ) , BIX4RIZESIHI THRIZ.

Proxy AJLAIEMRRL , FEBTRISRZBIZRE—E 28" | SMRNZIRENEA |, BUCESXEIZE , FLRET—MH | SJLRINREOERE TS

S, Proxy XMARNREENE , AEXEFRTHER NEFELRE , JLuFs RER".

var obj = new Proxy({}, {

get: function (target, key, receiver) {
console.log( getting ${key}! );
return Reflect.get(target, key, receiver);

¥

set: function (target, key, value, receiver) {
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console.log( setting ${key}! );
return Reflect.set(target, key, value, receiver);
¥
s

FEABE—ENSRERR T —EEE , EENTEMANE ( get ) MIRE ( set ) 178, XEENTARREMREL , REETER. WRETE
BITARNSR ob] |, FESEEN | SAEE TEAIER.

obj.count =1

// setting count!
++obj.count

// getting count!
// setting count!
// 2

FEABiRBE |, Proxy SEFR EEE# (overload ) TREEMT , BABCHENEE TIEENRATEN.
ES6 JRAEIRM Proxy MIIERREL , FIR4ERK Proxy L,

var proxy = new Proxy(target, handler);

Proxy SSRAIFERIE , R LEXMZZ , FEIRRZ handler ZHEISE. Hp, new Proxy () FRRER— Proxy 3K, target SHEFTAME=
BHERNSR , handler SHBE—INR , FRERE=EITA.

TEHES— M ERIEREMTRRIGF.

var proxy = new Proxy({}, {
get: function(target, property) {

return 35;
1
J

1)
proxy.time // 35

proxy.name // 35
proxy.title // 35

EEARRS , (FOSERE, proxy EZWNEH. FMSHEMERBENERYSR ( LAR—=XSR) | BINRIRE Proxy FINTA | BAFFERES
ERMEXR IS | BANSHE—MRENSR  WTE—MRERME | FERM—IIMACIRRE  ZREG =8I NAYRE. than , EEs
B, BRENSEE— get 757k , AAREANBITISREIINLER. get TENENMSHSARBFNSAMERRRNEE. TUEER, ATEESRE
RURBIRME 35, FILABEHEAREMSEENMSE 35 .

TR, EfH5 proxy EIER , LIRETRT Proxy SEA (_EBILR proxy & ) BHTIRME , MAREW BIRNSR ( LEIRTR ) #HTERE.
IR handler [RBEREE IR , BAEETEEERRNR.

var target = {};

var handler = {};

var proxy = new Proxy(target, handler);
proxy.a = 'b';

target.a // "b"

EEAIGF , handler E—NENKR , IRBETEEGIR | 1518 proxy BEERTIHE target .

— MFIGEE Proxy X5, iI8EE object.proxy B , MTIRILATE object X35 HiEM.
var object = { proxy: new Proxy(target, handler) };

Proxy LIt RT LM EAEMBRT SR AR SR,

var proxy = new Proxy({}, {
get: function(target, property) {
return 35;
}
1)

let obj = Object.create(proxy);
obj.time // 35

FEAHEES , proxy JIHRE obj WRAVFRE , obj WRASHIRE tine B , FILMRIERESE , R7F proxy SR LIEEUZEN | SERRI=E.
E—MEEEERE , FTLAREEES MEE.
var handler = {
get: function(target, name) {
if (name === 'prototype') {
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return Object.prototype;
}

return 'Hello, ' + name;
¥

apply: function(target, thisBinding, args) {
return args[0];

¥

construct: function(target, args) {
return {value: args[1]};
}
}s

var fproxy = new Proxy(function(x, y) {
return x + y;
}, handler);

fproxy(1, 2) // 1

new fproxy(1, 2) // {value: 2}
fproxy.prototype === Object.prototype // true
fproxy.foo === "Hello, foo" // true

MFALURE. ERBIREEEIRE  NEESEERUS L , BRGNS TESE
THER Proxy STISAIZEIRIE—IS , —3 13 f,

- get(target, propKey, receiver) : ZEXISEMEANEE , ELI0 proxy . foo F proxy[ ' foo' ] .

- set(target, propKey, value, receiver) : ZENSEMHIIRE | Ll proxy.foo = v & proxy['foo'] = v , IREI—Mp/R(E.

- has(target, propKey) : #=&; propkey in proxy HJ2{E , IRE—MR/R(E.

- deleteProperty(target, propKey) : #=&; delete proxy[propKey] HJE{E , IREI—MBERIE.

- ownKeys(target) : #=&; object.getOwnPropertyNames(proxy) . Object.getOwnPropertySymbols(proxy). Object.keys(proxy) , IRE—
NE, ZFEREIBIRSRFTEESHNEMRNEMNES | M object. keys () FIREEREIE BTSSR ESHER B,

- getOwnPropertyDescriptor(target, propKey) : =& object.getOwnPropertyDescriptor(proxy, propKey) , IR[EIEMEHIEIARISR,

- defineProperty(target, propKey, propDesc) : =& Object.defineProperty(proxy, propKey, propDesc) .
Object.defineProperties(proxy, propDescs) , IRE—/p/RI{E,

- preventExtensions(target) : $Z&{ object.preventExtensions(proxy) , IREI—MR/RIE,

- getPrototypeOf(target) : Z&; object.getPrototypeOf(proxy) , IREI—/II5R,

- isExtensible(target) : =& object.isExtensible(proxy) , IREI—NE/RIE,

- setPrototypeOf(target, proto) : =& object.setPrototype0f(proxy, proto) , IREI—ME/RE, INRBIFERIERE , IBAXREFRFET
IMEERTLARZEL,

- apply(target, object, args) : =& Proxy SLAWERREVARAUERIE , EbA0 proxy(...args) . proxy.call(object, ...args).
proxy.apply(...) .

- construct(target, args) : $Z# Proxy SLHWEAMIIEREARAYERIE , LAl new proxy(...args) .

2. Proxy 3flgy%5x
THEHE EEXE=E T EREMAN A,

get()
get TERTEAHENEIIGEERIE  TLUEZ=ASE  RXABRESR. BIESH proxy SEFIAS (BD this XEFEENI NS ) | Hb&E
— I SEEE.

get IENAE | EXEEE—MIF  TERB—MRGEEURIE6F.

var person = {
1

name: "jk—"

}s

var proxy = new Proxy(person, {
get: function(target, property) {
if (property in target) {
return target[property];
} else {
throw new ReferenceError("Property \"" + property + "\" does not exist.");
}
¥

s
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proxy.name // "jg="
proxy.age // #iH—/MsR

EEABER  RBEBFNSAFENEY | SE—MER. MREXMEERE , HEAFENENE | RRIRE undefined,

get JiEA LA,

let proto = new Proxy({}, {
get(target, propertyKey, receiver) {
console.log('GET ' + propertyKey);
return target[propertyKey];
¥
s

let obj = Object.create(proto);
obj.foo // "GET foo"

FEARS , EEIR(ERENIE Prototype IS LE , ATLAGISRIEEN obj WSRAARIEBIERT , EEEE.

TEAIIFER get 128 , STIVEEIRIN A0S,

function createArray(...elements) {
let handler = {
get(target, propKey, receiver) {
let index = Number(propKey);
if (index < @) {
propKey = String(target.length + index);
}
return Reflect.get(target, propKey, receiver);
}
¥

let target = [];
target.push(...elements);
return new Proxy(target, handler);

}

let arr = createArray('a', 'b', 'c');
arr[-1] // ¢

FEARBS , HEANUESHE -1 | ARHEANESRE— R,

FUFS Proxy , ATLAKHEEURBMERVERE ( get ) | BERAMITENREL , NTISCHURIMEATHEZURME,

var pipe = (function () {
return function (value) {
var funcStack = [];
var oproxy = new Proxy({} , {
get : function (pipeObject, fnName) {
if (fnName === 'get') {
return funcStack.reduce(function (val, fn) {
return fn(val);
},value);
}
funcStack.push(window[fnName]);
return oproxy;

}
1)
return oproxy;
}
YO)s
var double = n =>n * 2;
var pow =n=>n*n;

var reverselnt n => n.toString().split("").reverse().join("") | ©;

pipe(3).double.pow.reverselnt.get; // 63

FEAFHRE Proxy LUE , BRI TSR e LRI,
TEGIFUZFA get =8 , SEM—ERERN DOM T3 mB0EAEE don .

const dom = new Proxy({}, {
get(target, property) {
return function(attrs = {}, ...children) {
const el = document.createElement(property);
for (let prop of Object.keys(attrs)) {
el.setAttribute(prop, attrs[prop]);

¥
for (let child of children) { —= =
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if (typeof child === 'string') {
child = document.createTextNode(child);
}
el.appendChild(child);
}
return el;
}
¥
s

const el = dom.div({},
'Hello, my name is ',
dom.a({href: '//example.com'}, 'Mark'),
‘. I like:"',
dom.ul({},
dom.1li({}, 'The web"),
dom.1li({}, 'Food'),
dom.1li({}, '..actually that\'s it")
)
)

document.body.appendChild(el);
TEE— get TEMNB=TSHAITF.

const proxy = new Proxy({}, {
get: function(target, property, receiver) {
return receiver;
¥
s

proxy.getReceiver === proxy // true

LERIEF |, get HEE=ANSE receiver , BENHRIRY Proxy 3L,

WR—NBUAAEE ( configurable ) FIARAS (writable ) , NZBIEARERAIE | @i Proxy MRIGIZEHESIRE.

const target = Object.defineProperties({}, {
foo: {
value: 123,
writable: false,
configurable: false
P
1)

const handler = {
get(target, propKey) {
return ‘abc’;
¥
s

const proxy = new Proxy(target, handler);

proxy.foo
// TypeError: Invariant check failed

set()

set TNEFREERE N BIEAIMERE , TLUEZMNSH , MORNERYSR. BIES. BIHEM Proxy SEAIAS | EHRE—1SHAE.
{BRRE Person WHRB—1 age Bl , IZBMRIZE—NAT 200 AL , ABARILAGER Proxy fRIE age EMHEMFSEK.

let validator = {
set: function(obj, prop, value) {
if (prop === 'age') {
if (!Number.isInteger(value)) {
throw new TypeError('The age is not an integer');
}
if (value > 200) {
throw new RangeError('The age seems invalid');
}
}

// X TageblSE N, EAERAT
obj[prop] = value;
¥
15
let person = new Proxy({}, validator);

==
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person.age = 100;

person.age // 100
person.age = 'young' // %
person.age = 300 // kit

FEARBRY , BTFRETFHERS set |, [HIFFESEKRR age BUHRE , BME—MER | XREHEIEA—FPSTINTTE. FIF set 737k , BRILIEL
E4E  AIEUMRREDUA , SBEH DOM,

B, BN CERERTEYE  BUESHNSE—MFRAERTUETL | FRXERIEAMIZMINIER. B get Ml set 757k , BATLUMRIRGLE
XLEAEBEIERIMRIES.

const handler = {
get (target, key) {
invariant(key, 'get');
return target[key];
3
set (target, key, value) {
invariant(key, 'set');
target[key] = value;
return true;
¥
15
function invariant (key, action) {
if (key[@] === "_") {
throw new Error("Invalid attempt to ${action} private "${key}" property’);
¥

}
const target = {};

const proxy = new Proxy(target, handler);

proxy._prop
// Error: Invalid attempt to get private "_prop" property
proxy._prop = 'c'

// Error: Invalid attempt to set private "_prop" property

LFEABRY , AEEENEERNSE— TR THIL  —FitiE , ANMAZIZEILESHEREERE.
THERZ set TERONSEAIGIF.
const handler = {

set: function(obj, prop, value, receiver) {
obj[prop] = receiver;

}
¥
const proxy = new Proxy({}, handler);
proxy.foo = 'bar';
proxy.foo === proxy // true

LERBF , set FERIBENSE receiver , BRIRE] this KEFFISEAP IS , B proxy SEHIRS.
IR RETHRESHENEL , FTUSHAIERS | A set MEBEDXMEMNE | REGRERFAE , BIRE.

apply()
apply JoiAZERERAOER. call §0 apply BME.
apply HiEALUESZ =128, HRIRERNR. BIirSIETXXES ( this ) MIERSSRNSEEEA.

var handler = {
apply (target, ctx, args) {
return Reflect.apply(...arguments);
}
s

TEE—MIF.

var target = function () { return 'I am the target'; };
var handler = {
apply: function () {
return 'I am the proxy';
¥
s

var p = new Proxy(target, handler);
= =
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p()
// "I am the proxy"

EmEHF , 358 p 2 Proxy KISEH , HEFAREUERN ( pO) ) , SIS apply SRR, IREI— R,

TEEBIMMIF.

var twice = {

apply (target, ctx, args) {
return Reflect.apply(...arguments) * 2;

¥

}s

function sum (left, right) {
return left + right;

s

var proxy = new Proxy(sum, twice);

proxy(1, 2) // 6

proxy.call(null, 5, 6) // 22

proxy.apply(null, [7, 8]) // 30

FERES , E4HUT proxy B ( R call M apply WA ) |, BEW apply %A,
BHh , EIEER Reflect. apply Hi% , BRI,

Reflect.apply(proxy, null, [9, 1@]) // 38

has()
has J3iEFRIZEL HasProperty $2(F , BIFIMTNREREEENBMR , XNTEREN. HERMRMERE in I8,
TERGIFER has FERRRLREY | K in iZERFRIL

var handler = {
has (target, key) {

if (key[@] === "_") {
return false;
}
return key in target;
¥
s

var target = { _prop: 'foo', prop: 'foo' };
var proxy = new Proxy(target, handler);
'_prop' in proxy // false

EEAET , MRENRNEERNE—NFRRTIL , proxy.has BIRIRE] false , NTIASH in IEEFFAI.
RFENSAATEERELELLY R | XA has ZEIRIE.

var obj = { a: 10 };
Object.preventExtensions(obj);
var p = new Proxy(obj, {
has: function(target, prop) {
return false;

}
1)

‘a' in p // TypeError is thrown

EEARRBESF , obj WREILY R , F5REMH has ZEHSRE. EHER  MRENBUEATES (BEBTISATTE) | W has TEAME 12
& (BNRME false ) BIRSRANZEL.

EETERE , has FIEEZERYZ HasProperty B |, TIASE HasOwnProperty #E , Bl has FERFI—NEBHERNRESNEY | FEWENEML.
B4b, B for. . .in IEIRBAEIT in iIBERT , (BR has ZEIT for. . . in BIRREX.

let stul = {name: '5K—', score: 59};
let stu2 = {name: 'Z=J', score: 99};

let handler = {
has(target, prop) {

if (prop === 'score' && target[prop] < 60) {
console.log(" ${target.name} A KH% );
return false; - -
; % &
}
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return prop in target;
¥
}

let oproxyl
let oproxy2

= new Proxy(stul, handler);
= new Proxy(stu2, handler);
'score' in oproxyl

/1 K= A%

// false

'score' in oproxy2
// true

for (let a in oproxyl) {
console.log(oproxyl[a]);

}
/] 5=
// 59

for (let b in oproxy2) {
console.log(oproxy2[b]);

}
/] 7N
/7 99

EEAEEF , has FZERXS in BRERL, X for. . in BIAARAER , SEAFEERIIBIERBHHRE for. . . in BHRZIN,

construct()

construct JTiARTFEE new 3¢, THEEENSENEE.

var handler = {
construct (target, args, newTarget) {
return new target(...args);
}
s

construct JiEAILUEZ NS4,

- target : BiRds
- args : MEREISEISR

TEZE—MIF.

var p = new Proxy(function () {}, {
construct: function(target, args) {
console.log('called: ' + args.join(', '));
return { value: args[@] * 10 };
¥
s

(new p(1)).value
// "called: 1"
// 10

construct FFAIREIIHAE— ISR , TSRS,

var p = new Proxy(function() {}, {
construct: function(target, argumentsList) {
return 1;
¥
s

new p() // W&

deleteProperty()
deleteProperty JTiAFTIZHEL delete M , WIRXNFIENHIFREEIRE] false , HRIBMERIIEN delete MR,

var handler = {

deleteProperty (target, key) { == =
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Livar tantiney, ucicic ),
return true;
}
s
function invariant (key, action) {
if (key[@] === "_") {
throw new Error(”Invalid attempt to ${action} private "${key}" property’);
}
}

var target = { _prop: 'foo' };

var proxy = new Proxy(target, handler);

delete proxy._prop

// Error: Invalid attempt to delete private "_prop" property

LFERABF , deleteProperty FTiEIZE T delete IMERT , MIBRE— N FREATHENBEESIRE.
AR BirusBESHATEE ( configurable ) BUEME | RBEHK deleteProperty JoiAMIER | BNREE.

defineProperty()

defineProperty J5i%i=8} 1 Object.defineProperty #{E,

var handler = {

defineProperty (target, key, descriptor) {

return false;

}
s
var target = {};
var proxy = new Proxy(target, handler);
proxy.foo = 'bar'
// TypeError: proxy defineProperty handler returned false for property '"foo"'

LEERIEE , defineProperty J5&IRE] false , SEHMINFTEIESHIHER.

IR, RBEIFNSEAAY R (extensible ) |, M defineProperty AEEEINEIFRTSR EAFENEY , BUSHRE. B, WRBEIRNSEHNENBEART
5 (writable ) BiAAIECE ( configurable ) , M defineProperty J5iAAEEEXA MEE.

getOwnPropertyDescriptor()

getOwnPropertyDescriptor J7%f=28; Object . getOwnPropertyDescriptor() , IREI—/NBHHEIAXSEE undefined ,

var handler = {
getOwnPropertyDescriptor (target, key) {

if (key[@] === "'_") {
return;
}
return Object.getOwnPropertyDescriptor(target, key);
¥

s

var target = { _foo: 'bar', baz: 'tar' };

var proxy = new Proxy(target, handler);
Object.getOwnPropertyDescriptor(proxy, 'wat')

// undefined

Object.getOwnPropertyDescriptor(proxy, '_foo")

// undefined

Object.getOwnPropertyDescriptor(proxy, 'baz')

// { value: 'tar', writable: true, enumerable: true, configurable: true }

FERIB , handler.getownPropertyDescriptor A FE—NFERHATRIEHBERZ SIRE] undefined ,

getPrototypeOf()
getPrototypeof AT ERREEEREISIREL, BIfskin , 8 T EXLERE,

- Object.prototype._ proto__
- Object.prototype.isPrototype0Of()
- Object.getPrototypeOf() = T—=
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- Reflect.getPrototypeOf()

- instanceof

TEZ—MIF.

var proto = {};
var p = new Proxy({}, {
getPrototypeOf(target) {
return proto;
¥
1)
Object.getPrototypeOf(p) === proto // true

FERIB , getPrototypeof J5iEF=&f object.getPrototypeof() , IR[E proto ITER,

&, getPrototypeof FiAAYREHEMNENIREE null , BUIRE. B, MRBIRIHRAAY & ( extensible ) , getPrototypeof J5iAMIURME]
SEESSEL LN

isExtensible()

isExtensible F5iE$=&f object.isExtensible I{E,

var p = new Proxy({}, {
isExtensible: function(target) {
console.log("called");
return true;
¥
s

Object.isExtensible(p)
// "called"
// true

FEIBIRE T isExtensible /5i% , TEVEFE Object.isExtensible BfSHH called ,
R ZAERERERRE , BUREESEEME AHRE.
BEANFEE—ERE , THNREWEXRS BIRISRY isExtensible BHHREF— , BUHMSMHER,

Object.isExtensible(proxy) === Object.isExtensible(target)

TEZE—MIF.

var p = new Proxy({}, {
isExtensible: function(target) {
return false;
¥
1)

Object.isExtensible(p) // W4k

ownKeys()

ownkeys JTiAFREENIR B SBIEANEEURE. Bk , ZEIITERE.

- Object.getOwnPropertyNames()
- Object.getOwnPropertySymbols()
- Object.keys()

TEZZE object . keys () BIFIF.

let target = {
a: 1,
b: 2,
c: 3

s

let handler = { +—= T—=
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ownKeys (target) {
return ['a'];
¥
s

let proxy = new Proxy(target, handler);

Object.keys(proxy)
/7 tat ]

LFEAFHEE T X T target XYM Object.keys () #4E , RiREla. b, < =NBMEZHH a Bt
TENAIFEEEE—NFRHATIENELES.

let target = {
_bar: 'foo',
_prop: ‘'bar’',
prop: 'baz’

s

let handler = {
ownKeys (target) {
return Reflect.ownKeys(target).filter(key => key[0] !== '_");
¥
15

let proxy = new Proxy(target, handler);
for (let key of Object.keys(proxy)) {
console.log(target[key]);

)
// "baz"

R, R object. keys JTiERT , B=REMSRW ownkeys TTEBMNTIR , FoiRE,

- B EAFENEY
- B4 Symbol &
- A8 ( enumerable ) BIEME

let target = {
a: 1,
b: 2,
c: 3,
[Symbol.for('secret')]: '4",
15

Object.defineProperty(target, 'key', {
enumerable: false,
configurable: true,
writable: true,
value: 'static'

s

let handler = {
ownKeys (target) {
return ['a', 'd', Symbol.for('secret'), 'key'];
¥
s

let proxy = new Proxy(target, handler);
Object.keys(proxy)

/1 ['a']

LEAREF , ownkeys FiEZH , EXIREIAFENEM ( d ). Symbol {& ( Symbol.for('secret') ). AABHIEM ( key ) , EREMEENIIE
4,

ownKeys J7iRIAB] L=, object . getOwnPropertyNames() ,

var p = new Proxy({}, {
ownKeys: function(target) {
return ['a', 'b', 'c'];
}
1)

Object.getOwnPropertyNames(p)
ZE SIS

ownkeys JTAREIRVEAMR . REERFAFHE Symbol E. MNREEMEENE , SFRENRATEHE , HARE.

r—= T
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var obj = {};

var p = new Proxy(obj, {
ownKeys: function(target) {
return [123, true, undefined, null, {}, []1];
¥
s

Object.getOwnPropertyNames(p)
// Uncaught TypeError: 123 is not a valid property name

LEARBF , ownkeys FIEBRAIREI—MIAE | BEEE— M UERREASFHAET Symbol B, EHRET .
MRETNSEESEEATRENEMY | WIZBMELHE ownkeys FiEIRE] , FNIRE.

var obj = {};

Object.defineProperty(obj, 'a', {
configurable: false,
enumerable: true,
value: 10 }

)

var p = new Proxy(obj, {
ownKeys: function(target) {
return ['b'];
¥
s

Object.getOwnPropertyNames(p)
// Uncaught TypeError: 'ownKeys' on proxy: trap result did not include 'a’

EERIES, obj 3I5HI 2 BUEEFRTEER , XA ownkeys FiHREIREAZ & , HAES a , FUSIRE.

B4, ARBEFHSREARAY BRI ( non-extensition ) , XA ownkeys FREIREIRIEE L+ , WABSFRMNSNFEREYE  BFEESSROENL &N

REE.

var obj = {
a: 1
s

Object.preventExtensions(obj);

var p = new Proxy(obj, {
ownKeys: function(target) {
return ['a', 'b'];
¥
s

Object.getOwnPropertyNames(p)
// Uncaught TypeError: 'ownKeys' on proxy: trap returned extra keys but proxy target is non-extensible

EEARRSH , obj WREFTY BAY , XA ownkeys FHAREIAEEAZH , BET obj WKRHISREME b |, FILASHTIRE.

preventExtensions()

preventExtensions F5;AF=# Object.preventExtensions() . AV MRE—ML/RE , UK EEAHRE.

ENFEE— MRS, REERISAETY AT (BD object.isExtensible(proxy) A false ) , proxy.preventExtensions ZBERME] true , BNEIR

H
Ho

var p = new Proxy({}, {
preventExtensions: function(target) {
return true;
}
1)

Object.preventExtensions(p) // ki

FEREBR , proxy.preventExtensions J53%R[A] true , {EiXAT Object.isExtensible(proxy) 2iR[ME] true , EIIREE,

AT HHLEHILXANAIRR | BEELE proxy . preventExtensions J5iAEMH , JEFE—)X object.preventExtensions ,

var p = new Proxy({}, {
preventExtensions: function(target) {
console.log('called'); —= T—=
Object.preventExtensions(target);
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12/18



2017/11/20 Proxy - ECMAScript 6 A\ 1]

return true;

¥
s

Object.preventExtensions(p)
// "called"
// true

setPrototypeOf()

setPrototypeof F5iEFEFIZE, Object . setPrototypeof J5i%,

TEZ—MIF.

var handler = {
setPrototypeOf (target, proto) {
throw new Error('Changing the prototype is forbidden');
}
s
var proto = {};
var target = function () {};
var proxy = new Proxy(target, handler);
Object.setPrototypeOf(proxy, proto);
// Error: Changing the prototype is forbidden

FERRER , RESH target NREINS: |, FiSiREE,

FE 1ZITERERERRE , BNSWEFEAHRE. B, MREFNSRATYT & (extensible ) , setPrototypeof JiEAMSEE BIRISRAIER
B,

3. Proxy.revocable()

Proxy.revocable J5iEREI—NETEGERY Proxy S,

let target = {};
let handler = {};

let {proxy, revoke} = Proxy.revocable(target, handler);

proxy.foo = 123;
proxy.foo // 123

revoke();
proxy.foo // TypeError: Revoked

Proxy.revocable JIiAIREI—IER , IZXIHRHI proxy BIER Proxy S, revoke BIER—NEREL , AJLABGH Proxy L, EMELHSH , 21T revoke
RIS , BiAiE Proxy L, FiEibHE—MEIR.

Proxy.revocable FI—MEIZSRE , BIRNSARTERLE , SAUESHERR , —BEiERaEm  FulERIEN , RAarrsxiai.

4. this |a&R

B Proxy JUURIEH BIRNSAIAE , BEAEREFRNSERRE , IRTEIEENERT , S TAHBISERGENTA—. TEREME
£ Proxy RIBMIERT , BRI AERR this KIBFSIEM Proxy (IE,

const target = {
m: function () {
console.log(this === proxy);

}
s
const handler = {};
const proxy = new Proxy(target, handler);

target.m() // false
proxy.m() // true

LERRBF , —B proxy {2 target.m , EEREBW this#E = 1 FT—5 t,
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TEE—MIF . BT this IEANEN , S5 Proxy TiEREERNR.

const _name = new WeakMap();

class Person {
constructor(name) {
_name.set(this, name);
¥
get name() {
return _name.get(this);
¥
}

const jane = new Person('Jane');
jane.name // 'Jane’

const proxy = new Proxy(jane, {});
proxy.name // undefined

LTEREF , BFRXIS jane BY name B |, SEFRMRTEIEINEE WeakMap IFER _name M , 18T this XS, HTET proxy.name iG[ERT , this $5HE

proxy , SEFAEENE , FTLURIE undefined ,

teoh , BERENSINERREIE | REBEIERR this 78823 , ALl Proxy BEEREXLRENSNELE.

const target = new Date();
const handler = {};
const proxy = new Proxy(target, handler);

proxy.getDate();
// TypeError: this is not a Date object.

EEREBF , getDate FHiARBYE Date WL EEZZ] , ANR this A2 Date WELAIMSIRE. XA, this SFERRENSR , HrTLARRX NI,

const target = new Date('2015-01-01');
const handler = {
get(target, prop) {
if (prop === 'getDate') {
return target.getDate.bind(target);
}
return Reflect.get(target, prop);
¥
15

const proxy = new Proxy(target, handler);

proxy.getDate() // 1

5. 32f : Web IRRHIZPis

Proxy MEAILU=EBIAISIERREY | XESERAEARS Web RSBAIZ i,

const service = createWebService('http://example.com/data');

service.employees().then(json => {
const employees = JSON.parse(json);
Y7

1)

FECEFET — Web IRSHIED , XMEORESFEWE. Proxy AILEEEXMNISRIMERREY | FUAAAE—HEIEE—MERLE  RES

— Proxy £ZEFEILAT .

function createWebService(baseUrl) {
return new Proxy({}, {
get(target, propKey, receiver) {
return () => httpGet(baseUrl+'/' + propKey);
}
3
}

B2 , Proxy thRJLAFSRSEIIEIERRY ORM &,

=)
[==1

it

=
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3. EENRFEEE

4. FFRIERY R
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6. 50BN &
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RGeS
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12.Proxy
13.Reflect
14.Promise %J5
15.1terator # for...of fg#k
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17.Generator EEHISERF
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19.Class FIEAIEX
20.Class Hogki&
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Eifth
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- BT R
- RIRER

Reflect

LR
2545755

3.560 : fER Proxy LIMEEER

Reflect - ECMAScript 6 A []

1. #R

Reflect XYHRS Proxy XIF—#f , B ES6 A TIRMENRTIRMEAYFT APL, Reflect HRANRITEIVEIXEE/ L.

(1) #object WRI—LBERBTIESAZBATITE (LI object. defineProperty ) , HE Reflect YR E. TNER , FLTTARITE object 71

Reflect XI5 EEBE | RRAVHIE] BETE Reflect XJFE L, HHLEDL , M Reflect IR FRLIEEESNEBIA %,

(2) 1BEEHL object F5iARNREIL
Reflect.defineProperty(obj, name, desc) NI&IR[E false,

/] E5k
try {

Object.defineProperty(target, property, attributes);

// success
} catch (e) {

http://es6.ruanyifeng.com/#docs/reflect
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// failure
}

/] FEk

Reflect - ECMAScript 6 A []

if (Reflect.defineProperty(target, property, attributes)) {

// success
} else {

// failure
}

(3) ikobject ERAEERESRLEREYT A, FLE object A{ERAST, , bl name in obj Fl delete obj[name] , M Reflect.has(obj, name) F

Reflect.deleteProperty(obj, name) EE13ER T REYTA.

VAR AT

‘assign' in Object // true

/1 H5%
Reflect.has(Object, 'assign') // true

(4) Reflect MEAITTIES Proxy WRAIITIE—IIN , RER Proxy SIKATTTIE | HEETE Reflect WK EHEIRIMATITIE, XBLLL Proxy ISKATLITTE
MBI Reflect J3i% , SERRERIAITAD , MEDIEBUT RROER. BN , TE Proxy BABKEGAMTA ,

Proxy(target, {

set: function(target, name, value, receiver) {
var success = Reflect.set(target,name, value, receiver);

if (success) {
log('property ' + name + ' on
}
return success;
¥
s

FEREBF , Proxy FiAIEE target WRNBEMREITH. TXRA Reflect. set IEFERBLNENEN | BMRTREENTH , REEBEHIMITH

B8,
TEHES—MIF.

var loggedObj = new Proxy(obj, {
get(target, name) {
console.log('get', target, name);
return Reflect.get(target, name);
P
deleteProperty(target, name) {
console.log('delete' + name);

return Reflect.deleteProperty(target, name);

¥
has(target, name) {
console.log('has' + name);
return Reflect.has(target, name);
¥
s

EEAIGF , 8 Proxy IIKAVZEHRIE ( get .

BEe—MRMERE—TEE.

BT Reflect WERLE | REERESESZE.

'+ target + ' set to ' + value);

delete, has ) , PUEBEBEARIXIRIAY Reflect J3i% , (RIEREITHREBIEREHUT. HFINNIME , B2

AILATE Reflect EFRENERIAIT A,

// 5%
Function.prototype.apply.call(Math.floor, undefined, [1.75]) // 1
/1 H5E
Reflect.apply(Math.floor, undefined, [1.75]) // 1
2. @#SHiE
Reflect WHE—HE 13 MNESHIE.
- Reflect.apply(target, thisArg, args)
- Reflect.construct(target, args)
- Reflect.get(target, name, receiver)
- Reflect.set(target, name, value, receiver)
- Reflect.defineProperty(target, name, desc) )
- Reflect.deleteProperty(target, name) == =

http://es6.ruanyifeng.com/#docs/reflect
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- Reflect.has(target, name)

- Reflect.ownKeys(target)

- Reflect.isExtensible(target)

- Reflect.preventExtensions(target)

- Reflect.getOwnPropertyDescriptor(target, name)
- Reflect.getPrototypeOf(target)

- Reflect.setPrototypeOf(target, prototype)

FEXLTTIERNER | KBS object WRAIIRIBTTEAWEREZERN , MEES Proxy WERAVTER—XNA). THEXY SRR,

Reflect.get(target, name, receiver)

Reflect.get FFiABEHKIFIRE target SIHRHA name Bl , NRIKBZEME , WIRE] undefined ,

var myObject = {

foo: 1,

bar: 2,

get baz() {

return this.foo + this.bar;

P
}
Reflect.get(myObject, 'foo') // 1
Reflect.get(myObject, 'bar') // 2
Reflect.get(myObject, 'baz') // 3

AN name [FIERE 7 IEENEREY ( getter ) |, MISEENERENAY this 4BRE receiver,

var myObject = {
foo: 1,
bar: 2,
get baz() {
return this.foo + this.bar;
¥
s
var myReceiverObject = {
foo: 4,

bar: 4,
}s

Reflect.get(myObject, 'baz', myReceiverObject) // 8

MBE—NSHARNR , Reflect.get HERIRIE.

Reflect.get(1, 'foo') // 4
Reflect.get(false, 'foo') // {4k

Reflect.set(target, name, value, receiver)

Reflect.set JFiKIRE target ITEHY name BHEZET value,
var myObject = {
foo: 1,

set bar(value) {
return this.foo = value;

1
}

myObject.foo // 1

Reflect.set(myObject, 'foo', 2);
myObject.foo // 2

Reflect.set(myObject, 'bar', 3)
myObject.foo // 3

WNER name BIHRE TTHERE , WIREREIEY this 4B%E receiver ,
&  T-=
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var myObject = {
foo: 4,
set bar(value) {
return this.foo = value;
B
15

var myReceiverObject = {
foo: 9,
s

Reflect.set(myObject, 'bar', 1, myReceiverObject);
myObject.foo // 4
myReceiverObject.foo // 1

ER, W1 Proxy XIRFN Reflect MREAGFERA , AIBEEMERF , BETARENFOMTA , TEENT receiver , HBA Reflect. set SARA

Proxy.defineProperty =%,

let p = {
a: 'a'

s

let handler = {

set(target, key, value, receiver) {
console.log('set');
Reflect.set(target, key, value, receiver)

P

defineProperty(target, key, attribute) {
console.log('defineProperty');
Reflect.defineProperty(target, key, attribute);

}
s
let obj = new Proxy(p, handler);
obj.a = 'A";
// set

// defineProperty

FEARASF , Proxy.set 3= EE(FEAT Reflect.set , MIEMENT receiver , BfHA Proxy.defineProperty =8, IXZEA Proxy.set fiJ
receiver 2 EIEMZEIRY Proxy L ( BPEFIAY ob ) , M Reflect.set —E{E N receiver , MiSIEBMHIRER receiver FE (Bl obi ) , &
i’ defineProperty =&, N5 Reflect.set ;[RBE{EN receiver , BFAFIASHELA defineProperty =&,

let p = {
a: 'a'

}s

let handler = {

set(target, key, value, receiver) {
console.log('set');
Reflect.set(target, key, value)

3

defineProperty(target, key, attribute) {
console.log('defineProperty');
Reflect.defineProperty(target, key, attribute);

¥
15
let obj = new Proxy(p, handler);
obj.a = 'A";
// set

WRE—NSEARNER , Reflect.set RIREA.

Reflect.set(1, 'foo', {}) // i
Reflect.set(false, 'foo', {}) // 4

Reflect.has(obj, name)

Reflect.has J5iEXIM name in obj EB@EMY in IZEfT.

var myObject = {

foo: 1,
s
// N5 .
‘foo' in myObject // true —=
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/] W5k
Reflect.has(myObject, 'foo') // true

RB—NSHARNR , Reflect.has Fl in BEFERIRE.

Reflect.deleteProperty(obj, name)
Reflect.deleteProperty J5iA% R TF delete obj[name] , FAFMIBRXISRAVEM.

const myObj = { foo: 'bar' };

// A5
delete myObj.foo;

/1 Bk
Reflect.deleteProperty(myObj, 'foo');

ZITERE—MU/R(E. R , S RMRREBIEARFE | IRE true ; BIBRKN , WIMPRAUBIHRATZEE | IRE false.

Reflect.construct(target, args)

Reflect.construct J3iEAZRT new target(...args) , IR T —FAER new , SRBARIDERERITIE.

function Greeting(name) {
this.name = name;

}

// new WISk
const instance = new Greeting('ik—="');

// Reflect.construct {5k
const instance = Reflect.construct(Greeting, ['9K="1);

Reflect.getPrototypeOf(obj)

Reflect.getPrototypeof JTiAATIEERTSEMI  proto [ , ITRL Object.getPrototypedf(obj) .

const myObj = new FancyThing();

// A5
Object.getPrototypeOf(myObj) === FancyThing.prototype;
/] B5%
Reflect.getPrototypeOf(myObj) === FancyThing.prototype;

Reflect.getPrototypeOf #] Object.getPrototypeof FI—MXBFIE , MERBEAEIISR , Object.getPrototypeof SNFIXNSEEENANSR |, SARHIE
1T, M Reflect.getPrototypeof £IR5E,

Object.getPrototypeOf(1) // Number {[[Primitivevalue]]: @}
Reflect.getPrototypeOf(1) // 4t

Reflect.setPrototypeOf(obj, newProto)

Reflect.setPrototypeof JTiAATIREITEM _ proto B , IREIE—NESEHFIS , WM Object. setPrototype0f(obj, newProto) ,

const myObj = new FancyThing();

// H5i%
Object.setPrototypeOf(myObj, OtherThing.prototype);

/1 ¥5k
Reflect.setPrototypeOf(myObj, OtherThing.prototype); —= T—=
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WMNRFE—NSEAENTSE , Object.setPrototypeof RIREIFE—NSEAE |, M Reflect.setPrototypeof £IR5E,

Object.setPrototypeOf(1, {})
/71

Reflect.setPrototypeOf(1, {})
// TypeError: Reflect.setPrototypeOf called on non-object

WNERFE—NESELE undefined B null , Object.setPrototypeOf F[]Reflect.setPrototypeof EFEIRE,

Object.setPrototypeOf(null, {})
// TypeError: Object.setPrototypeOf called on null or undefined

Reflect.setPrototypeOf(null, {})
// TypeError: Reflect.setPrototypeOf called on non-object

Reflect.apply(func, thisArg, args)

Reflect.apply J5iRZRETF Function.prototype.apply.call(func, thisArg, args) , FITF4BiE this IIFREHITEEREL.

—RER , NSRELYDE—MRE this W& , AJLUXHES fn.apply(ob], args) , (BERUMRREENTECH apply /Fi% , REESH
Function.prototype.apply.call(fn, obj, args) , SRFH Reflect XIS HLABLIXFMERIE,

const ages = [11, 33, 12, 54, 18, 96];

/1 A5

const youngest = Math.min.apply(Math, ages);

const oldest = Math.max.apply(Math, ages);

const type = Object.prototype.toString.call(youngest);

/] W5k

const youngest = Reflect.apply(Math.min, Math, ages);

const oldest = Reflect.apply(Math.max, Math, ages);

const type = Reflect.apply(Object.prototype.toString, youngest, []);

Reflect.defineProperty(target, propertyKey, attributes)

Reflect.defineProperty JIiEE AR T Object. defineProperty , FERAMSRENBIE. 5k , BESHBHIER  IENIMEFHERIER

Reflect.defineProperty REE.

function MyDate() {
/*.*/
}

/] 5%
Object.defineProperty(MyDate, 'now', {
value: () => Date.now()

s

/1 ¥5E
Reflect.defineProperty(MyDate, 'now', {
value: () => Date.now()

1)

UNER Reflect.defineProperty FUEE— NSEAENSR , FieHHiEIR , LL Reflect.defineProperty (1, 'foo') ,

Reflect.getOwnPropertyDescriptor(target, propertyKey)

Reflect.getOwnPropertyDescriptor EAEEF object.getOwnPropertyDescriptor

var myObject = {};
Object.defineProperty(myObject, 'hidden', {
value: true,
enumerable: false,

1)

// 1R5% s 2=
var theDescriptor = Object.getOwnPropertyDescriptor(myvuyece, nNiuvuen 4,

http://es6.ruanyifeng.com/#docs/reflect
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/1 BEE
var theDescriptor = Reflect.getOwnPropertyDescriptor(myObject, 'hidden');

Reflect.getOwnPropertyDescriptor §[] Object.getOwnPropertyDescriptor I—PXBIE , MIREF—NSHAENNS |
Object.getOwnPropertyDescriptor(1, 'foo') AfRsE , IR[E] undefined , fj Reflect.getOwnPropertyDescriptor(1l, 'foo') SIHHEIR , TrsHEE

%

Reflect.isExtensible (target)

Reflect.isExtensible J5iERXIM Object.isExtensible , IREI—/MR/RIE , TRYEFINSERTT E.

const myObject = {};

// A5
Object.isExtensible(myObject) // true

/1 Bk
Reflect.isExtensible(myObject) // true

MNRSHAZEXIS , Object.isExtensible £IR[E] false , B AN ARKMERATY BRI , M Reflect.isExtensible £IR5E,

Object.isExtensible(1) // false
Reflect.isExtensible(1) // #f4

Reflect.preventExtensions(target)

Reflect.preventExtensions XJ Object.preventExtensions J5i% , BFIL— N UHZARTY B, BRE—MIRE , TrenRER.

var myObject = {};

// 05k
Object.preventExtensions(myObject) // Object {}

/] Bk
Reflect.preventExtensions(myObject) // true

NRSHAEXNS , Object.preventExtensions £ ES5 IR , £ ES6 MEREUENRISE , T Reflect.preventExtensions £IR5E,
// ES5 ¥Hi
Object.preventExtensions(1) // ik

// ES6 i
Object.preventExtensions(1) // 1

/1 B
Reflect.preventExtensions(1) // 4

Reflect.ownKeys (target)

Reflect.ownkeys /5 iEFTIRESHRERY , EA%RFETF object. getownPropertyNames 5 Object.getOwnPropertySymbols Z#,

var myObject = {

foo: 1,

bar: 2,
[Symbol.for('baz')]: 3,
[Symbol.for('bing')]: 4,
s
// 1B5E

Object.getOwnPropertyNames (myObject)
// ['foo', 'bar']

Object.getOwnPropertySymbols(myObject)
//[Symbol(baz), Symbol(bing)]

/1 WEE s Tz
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Reflect.ownKeys(myObject)
// ['foo', 'bar', Symbol(baz), Symbol(bing)]

Reflect - ECMAScript 6 A []

3. 5l : A Proxy LMBREER

MzEREET ( Observer mode ) fERIZRHBEMMEEENSR , —EXNSRELN , REHEEIHIT.

const person = observable({

name: 'ikK=",
age: 20
s

function print() {
console.log (" ${person.name}, ${person.age} )

}

observe(print);
person.name = 'ZEJ("';
// Fid

// F, 20

EEAIF , BIEXISR person EMEBIR , B print ZWERE. —BHIENSRKERN , print IEBEFHIT.

T@E , /A Proxy B—MIZREEAIREERSCH] , BISCH observable ] observe IXFNERE], BEERE observable BRENREI—MNRIAXISRAY Proxy £

B, EHRERF  MARINRENS MR

const queuedObservers = new Set();

const observe = fn => queuedObservers.add(fn);
const observable = obj => new Proxy(obj, {set});

function set(target, key, value, receiver) {
const result = Reflect.set(target, key, value, receiver);
queuedObservers.forEach(observer => observer());
return result;

}

EFERBF , BEX T set &5, FTENRERBERHXNES. Ra

T SEMRITIENES.

observable FRENREIFIASISRAIIE | =BMRERIF. SEE& set 2

B8
ik
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1.Promise BIE X
2BFEE
3.Promise.prototype.then()
4.Promise.prototype.catch()
5.Promise.all()
6.Promise.race()
7.Promise.resolve()
8.Promise.reject()
9. AN E RN %

10.52F
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1. Promise I X

Promise 23BN —FRRASR , tHERNBEEASE——EERFFISH——FSENFERA. CHEXRRREFLH , ES6 BEEH TIESIR
BT, [RERMHT Promise WK,
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FmiB promise , ERITFHE— S8  EERFERINFRIERNEM (BEE— N RISRE ) AR, MBEALY , Promise 2— M5, NER
LERENRSIRERER. Promise 1I2(t5—Y API , MRS R(EES T LA BRI EHITIE,
Promise JERELATH MIA.

(1) WREPRERZINAZ. Pronise WRAFR—DRIRE  B=MURE @ pending (HH{TF ). fulfilled (BMII) fl rejected (BEK) .

RERSEFNER | JLURELRER—FPRES | EAEMGRIFTEEX M., XBE pronise XRMEFHINRNE , BRIRERRME HiA" &
TEMFRTIELE.

(2) —BEREHE |, ARBE | (HUBHEE AT LUSEIRANMER, Promise WRAVIRESHEE , RBFMEIEE : M pending Z5J3 fulfilled FIM pending

TH rejected ., ABXIIPERRE  WSHHET  F2EET  S—ERHXMER | XIIHFRA resolved (BER ) . MMRBXEBLRET | R
B3 promise WRIMNENERLL , BEVAMSEIRMER, X5FM (Event ) T2 AR , FHIHRE  WRFHEITE , BEER , 2EFAERN.

TR, ATEXAE  AERHEM resolved Fi—RIE fulfilled RZ& , FEE rejected R,

BT pronise WK , MALUSRSIRMELRSRIFRIMRERIALSE | BRT EERENEERE, LI, pronise WEIRMHFE—RIED , HSEHRDSER
1EEMEZ.

promise tWE—LEHRE, B, TDABUH Pronise , —BIEEMKVEMNT , TiEPRENE, X, MRTRKEEERE , promise PIEBHILHAIEIR |
TERMENES. B= , 4T pending IS , THESHIERIEREIR—IER ( RIRIFHAIEREMSTE ) .

IRFELEHRIRERE | ki , £ Stream RILRELLERE Promise BIFAUIERE.

2. EX@i%
ES6 #TE , Promise WREB—MIIEREL , FISRER Promise S,

TERBEEIET —1 Promise 3L,

const promise = new Promise(function(resolve, reject) {
// ... some code

if (/% mBERERD */){
resolve(value);
} else {
reject(error);
¥
s

Promise MIEREUEZ—MREUEASE , ZREIA NSO BIR resolve fl reject . BAIEFMMNHEL , B JavaScript 31ZRMHt , FRBIEHE.

resolve BREHVERRR | 1 Promise MISAPRSN HR5EL 2/ 60" ( BIM pending 25 resolved ) , TERCIR(ERIIRTAR | FHERLRIERIE
R, EASEUEEHE | reject REEIERRE | 15 Promise IWRAPKRESM KT N KLM” ( BIM pending ZEA rejected ) , FERSIRIERMATR
B, FHEREBRERHIER | (EASEUEREE.

Promise SEFIAERLLASS , BILARE then J5iADBIHERE resolved JRZSHN rejected RASHIEIEREL.

promise.then(function(value) {
// success

}, function(error) {
// failure

s

then JSEA LSRN ENEREIENSE. E—MEERER Pronise MRAPREZN resolved BERA , FZMERRELZ Pronise SRAPREEZS
rejected BEMA. Hep , STNREEMILR , F—EERM. XM REEMES pronise WRIEHANBEIFASH.

TEZE— Promise XSSRAIEHRFIF,

function timeout(ms) {
return new Promise((resolve, reject) => {
setTimeout(resolve, ms, 'done');
1
}

timeout(100).then((value) => {

console.log(value);

1)

FERRBF , timeout FIEIREI— Promise L , R—ERENEILEASERENER. I TIEERIATE ( ms 840) LS, promise SCHIAPIRSEEHR
resolved , FEfA& then FTiASBERIEIEREL.

Promise #rEEMaII BT,

http://es6.ruanyifeng.com/#docs/promise
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let promise = new Promise(function(resolve, reject) {
console.log('Promise");
resolve();

1)

promise.then(function() {
console.log('resolved.");

s
console.log('Hi!");

// Promise
// Hi!
// resolved

LEREEF , Promise FEEEIIEMAIT , FRLABSCHHAIE Pronise . G, then HiEIEENEIARE , BESRIMARERSESIITASNT , BT
LA resolved ERfE#it .

TERFLSMEEREIGF.

function loadImageAsync(url) {
return new Promise(function(resolve, reject) {
const image = new Image();

image.onload = function() {
resolve(image);

}s

image.onerror = function() {
reject(new Error('Could not load image at ' + url));

}s

image.src = url;
1
}

EEARSS |, R pronise BT —MERINERISIRE, WNSRINFED , BEA resolve 73i% , BUFER reject 7334,

TEE—NA Pronise SKRILHEY Ajax BIEHIFIF.

const getJSON = function(url) {
const promise = new Promise(function(resolve, reject){
const handler = function() {
if (this.readyState !== 4) {
return;
¥
if (this.status === 200) {
resolve(this.response);
} else {
reject(new Error(this.statusText));
¥
15
const client = new XMLHttpRequest();
client.open("GET", url);
client.onreadystatechange = handler;
client.responseType = "json";
client.setRequestHeader("Accept", "application/json");
client.send();

1

return promise;

}s

getJISON("/posts.json™).then(function(json) {
console.log('Contents: ' + json);

}, function(error) {
console.error(' 4T, error);

1)
LB, getison B3 XMLHttpRequest JIEAVEIEE , BFAHE— RS JSON HiEh HTTP &3k , FEIRE— Promise MK, HEFEMNI
7E getISON IEB , resolve FREFN reject IREVARRT , #HwHESEL
WNERVBFE resolve FREHN reject REITTHESEL , APATIISHEWERAREARE. reject REMSENEE R Error WHRALH , FMHAVE
IR ; resolve BREISHRT EEHIELIL , MATEERFB— Promise Ll , LA FENIXHE.

const pl = new Promise(function (resolve, reject) {
/...
1)

const p2 = new Promise(function (resolve, reject) { = =
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/...
resolve(pl);

b

EEARSS, p1 0 p2 #RE Promise AISER] , B2 p2 B resolve 73iEH p1 (FASEL , BI—FERFRIERBRIRES — N RSERIE.

EE XA p1 FPRAEHSEIBES p2 |, EFIRR , p1 FORERET p2 AR, QIR p1 APRZSR pending | BBA p2 FIENEREHSES p1 FPREHE ;

P08 p1 FPRSEER resolved B rejected , BBA p2 FIENERAUS RIIZIHUT.

const pl = new Promise(function (resolve, reject) {
setTimeout(() => reject(new Error('fail')), 3000)
b

const p2 = new Promise(function (resolve, reject) {
setTimeout(() => resolve(pl), 1000)
)

p2
.then(result => console.log(result))
.catch(error => console.log(error))
// Error: fail

LEERIEF, p1 22— Promise , 3 BPZEE D rejected . p2 BPIRSTE 1 ZBHE , resolve FiHRERE p1. BT p2 RENES—

Promise , 21 p2 ECAVIRESTT | B p1 BHRSRE p2 BIRTS. FTLL , [BERY then IBDEPAENIGEE (p1 ) . XET 27, p1E/g rejected

SEEA catch JTEIRERIRIEERLL,

IR, A resolve B reject HAREELE Promise FISEIREIINIT.

new Promise((resolve, reject) => {
resolve(1l);
console.log(2);

}).then(r => {
console.log(r);

s

// 2

/1

LERHAEF , B resolve(1) LA , [BEI console. log(2) RESIT . FESBEMRFTEIHR. X2EAZED resolved AY Promise 2EARLEHEIR

BREHIT | BEBETFRERNRLS(ES.

—R&3Ri% , VB resolve BE reject LA , Promise BYE@sHtTerk T , BMIRIENIZAIE! then 5iAERME , MAMIZEIZSE resolve B, reject BIGMEL.
FRLA , SRIFEEAIRIEINL return B4 , XEERASE =N,

new Promise((resolve, reject) => {
return resolve(1l);
// JETRRERA ST
console.log(2);

)

3. Promise.prototype.then()

Promise SLIEA then 75i% , BRURN , then IIERENEREIIR Promise. prototype £AI. BHUEARN Promise SLARIMASHEERTAIENIEH

%, BRI, then JTiAME—NESEE resolved IWSHIEINEREL , HNSE (Titk ) £ rejected RSHIEIDREL,
then J5iAIREIRIE— 13 Promise L (FR , ARBERA promise 3L ) . EUAILARABHENSE | B then FAGEBERS— then Hi&.

getJISON("/posts.json™).then(function(json) {
return json.post;

}).then(function(post) {
/...

s

EEAYCESEER then 733k , ORIERE T MMNEARE. F—MNERREGRLIE  SFRERERIFASE NS EREEL.

SRAHEEUAY then , TLUSE—RRIRFEBIEIEREL. XA, si— P EIERE  BrTReRERNEZE— Promise WK (AIBERLSEME) , XBFE—

EVEREL , MRFRRZ Pronise WRIPRERERN , Z2HWIBA.

getJISON("/post/1.json").then(function(post) {
return getJSON(post.commentURL);
}).then(function funcA(comments) {
console.log("resolved: ", comments);
}, function funcB(err){ = T—=
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console.log("rejected: ", err);

s

FERT , 5 then FEIEENERREY , IREIER— Promise X35, XAT , B then FNEIEENEIARL , MESEX NI Promise X
SRESERELTN., MR resolved , FiEA funcA |, MERIREZE rejected , FIEF funcB,

SNERRAETLRE , LENRETLSEERE.

getJISON("/post/1.json").then(
post => getJSON(post.commentURL)

).then(
comments => console.log("resolved: ", comments),
err => console.log("rejected: ", err)

)5

4. Promise.prototype.catch()
Promise.prototype.catch J5i&&E .then(null, rejection) B9BIE , BT EEAEEIRITHIEIEREL,

getJSON( ' /posts.json').then(function(posts) {

/] ...
}).catch(function(error) {

// AbFE getISON FI i —AN[al i B HUS AT I A= i i
console.log(' KAEMHR! ', error);

1)

LEEfCEBF , getIson FRERE— Promise 395 , MFRZIISAAEILN resolved , MEVHA then INAEERIEIERE | MRFSBFMHIER , KRS
TS rejected , SR catch TEIEEMIEIERE , SBXMER. B, then IEEEMNEERE , MRSTHMEER | BEW catch T3
278

p.then((val) => console.log('fulfilled:"', val))
.catch((err) => console.log('rejected', err));

/] AT
p.then((val) => console.log('fulfilled:"', val))
.then(null, (err) => console.log("rejected:", err));

TEE—MIF.

const promise = new Promise(function(resolve, reject) {
throw new Error('test');

s

promise.catch(function(error) {
console.log(error);

s

// Error: test

EmEAHGF , promise HIH—MEIR | BitK catch INARENEIEREER. T8, LTENSES TERMSEESMNHY.

/] HiE—
const promise = new Promise(function(resolve, reject) {
try {
throw new Error('test');
} catch(e) {
reject(e);
¥
1)
promise.catch(function(error) {
console.log(error);

s

// B

const promise = new Promise(function(resolve, reject) {
reject(new Error('test'));

s

promise.catch(function(error) {
console.log(error);

s

R FEEMSE , AR reject JERWER , SERITHILER.
WER Promise KB LEZERYL resolved , BHHERETAY.
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const promise = new Promise(function(resolve, reject) {
resolve('ok"');
throw new Error('test');

s
promise
.then(function(value) { console.log(value) })
.catch(function(error) { console.log(error) });
// ok

LEHHABF , Promise £ resolve iIBAIEH , BHIIHEIR | AWK , ST8BMH. EA Promise FRE—BRE , XARFZRES , F2BE
7.

Promise MRAVEREE BB HR  a—EHRAGEERE , BEEMUHOAL. BHEk  HREESW F— catch IBOREER.

getJSON('/post/1.json").then(function(post) {
return getJSON(post.commentURL);
}).then(function(comments) {
// some code
}).catch(function(error) {
// RCEERTTH = ANPromiser AL [ H 1R
s

FERRBF , —HB=1 Promise X35 : —H getISON F=4E |, BN then 774, BATZPEEA—MIEHRER  BBSERE— catch k.
—RERIR , AELE then TEARBEENX Reject IKSHIEEREL (BN then IEZNSE) |, REER catch Hik.

// bad
promise
.then(function(data) {
// success
}, function(err) {
// error
3

// good
promise
.then(function(data) { //cb
// success

i)

.catch(function(err) {
// error

s

FERBG  FEMNSEEFTE—SE , BHES-MSATLUEIKRIE then JiEAHUTHINEIR , BEBARSMNSIE ( try/catch ) . Bt , EiY
BR(ER catch /3% , TIAMER then FARIEZNESEL,

IRIEGA) try/catch REBRARMNE , RIREER catch FEIEEEIRGIENEEREL , Promise WHHHAEREFSERIVNERTS , IFSEEE
R,

const someAsyncThing = function() {
return new Promise(function(resolve, reject) {
[/ TFH—ATa, Boyxs A
resolve(x + 2);

3
1

someAsyncThing().then(function() {
console.log('everything is great');

1)

setTimeout(() => { console.log(123) }, 2000);
// Uncaught (in promise) ReferenceError: x is not defined
// 123

LEHRBF , someAsyncThing B4R Promise X% , V\J%Bﬁiﬁiﬁ?ﬂ% NEEESIEITENX—1T , SFTENHEEIRIZR ReferenceError: x is not
defined , (BEEFSIBHHE. RILHMARIT , 2 WZEEESHE 123, XFHEW , Promise REBHUBEIRFASEINE Promise SMBHINRTD |, BAAINE
BME"Promise RANZIFEHR",

J‘Z’PHHIZSB&THE%%%#MT LHﬂﬁE.'IE’jEZEG ( BPZRIITREED ) « , Node B—* unhandledRejection S , T JMEITHRMIRAY reject $51R . LEHY
ARSI N BRI IEITEREL , A LAESEIT ?ﬁiﬁﬁﬂﬂji‘a‘fo

process.on('unhandledRejection’, function (err, p) {
throw err;

s

EEMRRSH , unhandledRejection EHARIRITREBM NS , F—PEERUR , FNEMRER Promise L, ERILARSR T AR EEIRAINES
l%\n —= T—=
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A . Node BITKIFESRSRIERR unhandledrejection ., WIER Promise WEPERFPAREIR , SEEEILHE | FEHEIEHIEAS 0.

BETENEIF.

const promise = new Promise(function (resolve, reject) {
resolve('ok"');
setTimeout(function () { throw new Error('test') }, @)
s
promise.then(function (value) { console.log(value) });

// ok
// Uncaught Error: test

LEIEF , Promise I8EE P "SHER " BiHEIR. ETIMIE , Promise BUIETEELER T |, ATLUX/MEIREE Promise BREASMEH
B SEBEIRINE | BT RIBRIEIR.

—AREUEFEI , Promise MREEER catch ik , IXEEATLLNE Promise REPAEAREIR. catch FiRRERHEE— Promise 335 , EI/EEIER]
LAZEEVERA then FiE,

const someAsyncThing = function() {
return new Promise(function(resolve, reject) {
[/ FHE—ATR, BEAXEHEY
resolve(x + 2);
3
s

someAsyncThing()
.catch(function(error) {
console.log('oh no', error);
D)
.then(function() {
console.log('carry on');
1)
// oh no [ReferenceError: x is not defined]
// carry on

FEIBIEITSE catch HIAIEENENERE , SR TEEIA then FASENEERE, MRLERE  WSHY catch 5%,

Promise.resolve()

.catch(function(error) {
console.log('oh no', error);

o)

.then(function() {
console.log('carry on');

s

// carry on

FEHRIBEEEIRE , ST catch 755% , EIEHTEEN then 753%, AT , BR then FEREIRES , HiSHIEN catch BXT .
catch FFiEkZH , IREEBTIHIBR.

const someAsyncThing = function() {
return new Promise(function(resolve, reject) {
[/ R AT, B a7
resolve(x + 2);
1
s

someAsyncThing().then(function() {
return someOtherAsyncThing();

}).catch(function(error) {
console.log('oh no', error);
[/ FEATRME, WAy BAFY
y + 25

}) .then(function() {
console.log('carry on');

s

// oh no [ReferenceError: x is not defined]

FEARES , catch TTERE—MER | BABEREIN catch 5i%7 , SEIXMERFAWHER , BAMEREIIMNE. MRHE—T , BERHA—HF
7.

someAsyncThing().then(function() {
return someOtherAsyncThing();
}).catch(function(error) {
console.log('oh no', error);
// FHE—AT 4, FoyRA =
y + 25
}).catch(function(error) {
console.log('carry on', error); —= T—=

s
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// oh no [ReferenceError: x is not defined]
// carry on [ReferenceError: y is not defined]

LT, FA catch TIERBSKRIEER , BI—1 catch TEMBHATEIR.

5. Promise.all()

Promise.all 7iEFFHREEZA Promise Ll , BAER—NHY Promise L,

const p = Promise.all([pl, p2, p3]);

EEREBF , Promise.all FiKES—MERIEASEL, p1. p2. p3#BE Promise sl , IRARE , ML EA TEIFHEIR Promise. resolve ik,
BS50GEH Promise L , B¥—S4E, ( Promise.all FiAISEAEIAREEA , (BXHAEE Iterator O , BIRAAISNARERE Promise 5L

Bl )
pEPIRSH p1. p2. p3IRTE , DELFMIES.

(1)RBp1. p2. p3HPREEERL fulfilled , p APRSA SR fulfilled , WEAT p1 . p2. p3 ANRENEER— MR , (Z1B45 p EEARE.

(2)REp1, p2. p3 ZHBE—H rejected , p BMRZSHEESAL rejected , HATE—ME reject BISCHIBNRENE , 251848 p FIEITEREL.
TEE—MNEAREIF.

/7 "ER—APromisext G (%4l

const promises = [2, 3, 5, 7, 11, 13].map(function (id) {
return getJSON('/post/' + id + ".json");

1)

Promise.all(promises).then(function (posts) {
/] ...

}).catch(function(reason){
/] ...

s

LFEREBF , promises 2EA 6 4 Promise SLAIEE | REIX 6 NLHIRPIRZSEBZERL fulfilled , BEEHEFPE—PEEN rejected , ARIEM
Promise.all F3iAEERIEEREL,

TEHEB—MIF.

const databasePromise = connectDatabase();

const booksPromise = databasePromise
.then(findAllBooks);

const userPromise = databasePromise
.then(getCurrentUser);

Promise.all([
booksPromise,
userPromise

D

.then(([books, user]) => pickTopRecommentations(books, user));

LEHABF , booksPromise ] userPromise 2R MFHRIE , REEEITNINEREIRE T , ASMA pickTopRecommentations XMEEREL,

R, MEREASEE Promise 2, BEENT catch J5i% , BBAE—E# rejected , FASMA Promise.all() B catch /5%,

const pl = new Promise((resolve, reject) => {
resolve('hello');

o)

.then(result => result)

.catch(e => e);

const p2 = new Promise((resolve, reject) => {
throw new Error('#f4%7");

b

.then(result => result)

.catch(e => e);

Promise.all([pl, p2])

.then(result => console.log(result))
.catch(e => console.log(e));

// ["hello", Error: 47 ]
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FEARBF, p1 & resolved , p2 B5ES rejected , BE p2 BECH catch ik |, ZHERRBIE—NFHHY Promise L, p2 IEMAYSLIR E2XAEE
B, ZEEHIATSE catch FiERE , (B resolved , S5 Promise.all() FASHEBEEAIFENLFIERS resolved , EILETERA then FAIEENEER
#, TIARLEA catch BAISENEIEREL,

R p2 ;8BBCH catch J5i% , i@ Promise.all() BY catch %,

const pl = new Promise((resolve, reject) => {
resolve('hello');

b

.then(result => result);

const p2 = new Promise((resolve, reject) => {
throw new Error('#f4%57");

b

.then(result => result);

Promise.all([pl, p2])

.then(result => console.log(result))
.catch(e => console.log(e));

// Error: & T

6. Promise.race()

Promise.race JAREERES A Promise LIl , B3EA—1NHY Promise 3L,
const p = Promise.race([pl, p2, p3]);

EEAHEF, REp1. p2. p3 ZHEPEAISRAEEERATS , p AORSHIRENER. B PZREHEZHT Promise SEHIRNRENE | BEELES p BIEVEE

Promise.race JiERNIESES Promise.all FiE—F , TERAE Promise Sffl , FiSFcEB TEIHZIRY Promise. resolve 3% |, 1E&8%E Promise 3¢
B, BH—LAE,

TEE—MIF . MRIEEHERIGEREER | Hi45 Promise AP reject , BT resolve

const p = Promise.race([
fetch('/resource-that-may-take-a-while'),
new Promise(function (resolve, reject) {

setTimeout(() => reject(new Error('request timeout')), 5000)

D)

IDH

p.then(response => console.log(response));

p.catch(error => console.log(error));

EERIEEF , R 5 WA fetch HIERHREIER |, TE p RS ETN rejected , NTIfLE catch SiEAIEEMNEIEREL.

7. Promise.resolve()

BRRESINEXSE:/9 Promise XI5 , Promise.resolve J5AMECEIX/MEA.
const jsPromise = Promise.resolve($.ajax('/whatever.json'));

LERIEE jQuery 4RI deferred XI5 |, EA—NEY Promise 35,

Promise.resolve HNTF FENSX.,

Promise.resolve('foo")
/] T
new Promise(resolve => resolve('foo'))

Promise.resolve J5iEHISE% AL TUFMET.
(1) B#E2—1 Promise Xfl
WERSEZE Promise SEffl , BBA Promise.resolve EABIHAER. [REIATNIBRENXANSLA,

(2) SERE— thenable WK
e I
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thenable SIKIBAIREA then AR , HHINTEIX MR,

let thenable = {
then: function(resolve, reject) {
resolve(42);
¥
15

Promise.resolve FESIGIXANIEEESR Promise (I8 , SRABFISIAIHIT thenable I then /5.

let thenable = {
then: function(resolve, reject) {
resolve(42);
¥
s
let pl = Promise.resolve(thenable);
pl.then(function(value) {

console.log(value); // 42
s

LERHEBF , thenable XIZRAY then FFEHITIE | XI5 p1 BIKESFHEES resolved , NTIZBEIHITEREERA then FTiAIEERIEEAREL , @it 42,
(3) SHARES then HiEAINER , HIRFHAZHNR
WMRSHE—NFRE  HEE—PAEE then FIEHINSR , U Promise.resolve FiRIREI—NAY Promise 35 , RZ&/9 resolved ,

const p = Promise.resolve('Hello');

p.then(function (s){
console.log(s)

1)
// Hello

LEBER— N Promise SIRAISLH p . B TFFRE Hello AETRLBRE (FINTFERFHENSEARESE then 757% ) |, IRE] Promise SEAIRY
REM—ERFE resolved , FRLABIEREISIIBINGT, Promise.resolve J5iAMISEL , RRMELAREIEREL,

(4) FHEIEZANSE

Promise.resolve JiASIFRABRNATESEL , BiERE— resolved JX7SH) Promise 3752,

FrLA , SNERFEEEI— Promise 5 , LWRAENIEAMEEREAMR Promise. resolve /3%,

const p = Promise.resolve();

p.then(function () {
/] ...
1

TERBIEE p HE— Promise XJ&,
EEFIENE , 3780 resolve B Promise X5 , 2EEARL SEHEIR” ( event loop ) HEEHRRAT , TIARE F—5 S4B HIFFART.

setTimeout(function () {
console.log('three');

}, 0);

Promise.resolve().then(function () {
console.log('two"');

s
console.log('one');
// one

// two
// three

LEERIEF , setTimeout(fn, 0) fE N4 "SBHEIR"FHIARIHIT . Promise.resolve() FEAFE SHHEIR "LEERATIIT , console.log('one') MIZEIZAD
T, FILRSCET.

8. Promise.reject()

Promise.reject(reason) JiABESIREI— MY Promise SLfp!  “Z=r/RlfbR=ch w2 - mvpq |

10117
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const p = Promise.reject('H4 T ");
// ZEFT
const p = new Promise((resolve, reject) => reject('thf 71 "))

p.then(null, function (s) {
console.log(s)
s

/] hEET
EERBAER—" Promise MRAISLHI p , IRZA rejected , EERIMAIIEIHAT.
ER, Promise.reject() FERISEL , RIFEHTIMIER reject BUIRH , BREETTIENISH. X—m5 Promise.resolve J5iEA—5,

const thenable = {
then(resolve, reject) {
reject("tHE T );

}
}s
Promise.reject(thenable)
.catch(e => {

console.log(e === thenable)
o)
// true

LERIEF , Promise.reject FiARISEIE— thenable W , PUTLUE , [BE catch FiEHISEHAR reject IIHA HEB T "XNF/FE |, T2
thenable 3952,

9. MM RRIBINGE
ES6 #) Promise APL iR{AEISEARINS | BLAMNTATECHE. TENBNEBER ME ES6 24, BREMIE.

done()

Promise XISAIENEHE | FELL then J5ER catch TiEER | BEREE—IANMMIER | HETELIEMHEE (EX Promise ARMABERT2EIEE
25 ). Bt FATTLERH—A done 757% , SELTEIFHARR , MIEHHEAITREHMA%ER.

asyncFunc()
.then(f1)
.catch(rl)
.then(f2)
.done();

ERISEI IS EER,

Promise.prototype.done = function (onFulfilled, onRejected) {
this.then(onFulfilled, onRejected)
.catch(function (reason) {
/7 A — A E R R
setTimeout(() => { throw reason }, 0);
s
s

M EEESATIL | done 75iARIMER , AILME then J5iEARRERD | 124 fulfilled 0 rejected ISHIENEAREY , BRAILIARMEASE. EREEH
done STEIERNTATREHIIANEIR | FRERME.

finally()

finally JERTIEEAE Promise WRERINSIT , BRHITHIERIE. B5 done TENRAXS , SEZ— M EEBHIRIERAEASEY  ZRHF
EERERIAT.

TEZ—MIF  IRSSEEER Promise MBIEK , ARER finally I5EXKERSER.

server.listen(0)
.then(function () {

// run test —= T—=
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1

.finally(server.stop);
ERISEIHBAREE,

Promise.prototype.finally = function (callback) {
let P = this.constructor;
return this.then(
value => P.resolve(callback()).then(() => value),
reason => P.resolve(callback()).then(() => { throw reason })
)s
s

FERRER , AEHIER Promise 2 fulfilled if2 rejected , EBEHITEIEREL callback ,

10. Rif

mEE A
HATTLUEE R RIIIES B — Promise , —BINIE5THL , Promise APIRSHALETIL.

const preloadImage = function (path) {
return new Promise(function (resolve, reject) {
const image = new Image();
image.onload = resolve;
image.onerror = reject;
image.src = path;
3
s

Generator {5 Promise fI&S

M8 Generator RFEERE | BEIRSRENAHE , BHEIRE—1 Promise Y5,

function getFoo () {
return new Promise(function (resolve, reject){
resolve('foo');
1
}

const g = function* () {
try {
const foo = yield getFoo();
console.log(foo);
} catch (e) {
console.log(e);
}
s

function run (generator) {
const it = generator();

function go(result) {
if (result.done) return result.value;

return result.value.then(function (value) {
return go(it.next(value));
}, function (error) {
return go(it.throw(error));
s
¥

go(it.next());
}

run(g);

LEHBH Generator Fi# g 2 , B—NFSIRE getFoo , BIREIFEZE— Promise XI5, BREL run FISREMEIXA Promise X5 , FEAT—

next J3ik.

r—= T

http://es6.ruanyifeng.com/#docs/promise
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11. Promise.try()

SR AT, KEBEI—MER | FEHENEXS | B f RERLSRIERRTERIF , (B8R Promise KMEE., RAXEHALUAE f 2EES

SEIRIE | PF then IIKIBET—HRIE | A catch IHiRRME £ IHANEIR. —BHaRATENSE.

Promise.resolve().then(f)

LFHNSEE AR BIRINR f ERSRE  BACKEAREHHERIREHIT.

const f = () => console.log('now');
Promise.resolve().then(f);
console.log('next');

// next

// now

FEEES , B 2ESH , (B2 Promise BE TS , MEREEHITT .

BABRE—MIE | ILESRYREEHNT , RERYSEHT , ARILENEBR—/I APL IR ? RIZETLIAY , FEEERMEE. F—MEEER

async EREERS.

const f = () => console.log("'now');
(async () => £O)O);
console.log('next');

// now

// next

FERBS , FTITRUAIHUTHES RE , SUZEMHITEREER async RE , BILIIR f 2REH , MSBRIRSHESR | IR
H then IEET—# , BUETENSE.

(async () => £())(O)
.then(...)

FEEIFENR , async () => F() 20z () fHAER. FrbA , SSRAERIREIR | B promise. catch 33k,

(async () => £())()
.then(...)
.catch(...)

FE_MERZ(FE new Promise() ,

const f = () => console.log('now');
(

() => new Promise(

resolve => resolve(f())

)
)IOH
console.log('next');
// now
// next

FERBEEMERSAHTHER R , 117 new Promise() . XMERT . AERHBERSHNTH.

ETEXR—NMEERAIFR , FILAIEE—MER |, Rt pronise. try INEBH LANSIE.

const f = () => console.log('now');
Promise.try(f);
console.log('next');

// now

// next

3L F, promise.try fZECA , Promise & Bluebird . Q#when , BFHEMHTIXNMGE.

89, BEkL

T Promise. try JRTEERIERE T R—AIGIENE] , FTLUNSRIER then IEETRRIE , RIFEBA Promise. try BE—T, XEBTFSEFL , Hh—it

BRI LS EERHE.,

function getUsername(userId) {
return database.users.get({id: userId})
.then(function(user) {
return user.name;
3
}
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https://github.com/cujojs/when/blob/master/docs/api.md#whentry
http://cryto.net/~joepie91/blog/2016/05/11/what-is-promise-try-and-why-does-it-matter/

Promise %f% - ECMAScript 6\ |]

2017/11/20
LEHHABF , database.users.get() IRE— Promise 35 , AIRMHFS4EIR | AILAR catch FiERER | SUE TEIXHES.

database.users.get({id: userId})

.then(...)
.catch(...)
B2 database.users.get() AJREASHIHRISEIR ( LLAISUEEERER | EREFIIMAEL ) | XEHMRHAEARR try. . . catch KFHR.

try {
database.users.get({id: userId})

.then(...)
.catch(...)

} catch (e) {
/] ...

}
LEXENSEGREM T |, XESHATLAGE—F promise. catch () HERATERFAIFEAIEIR.

Promise.try(database.users.get({id: userId}))

.then(...)
.catch(...)
E3L b, promise.try BEMENL try {CRBIR , Bil& promise. catch EEHIAIE catch {ABHR,

i3
it
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ECMAScript 6 AlJ]

&« n—I&
SN« BE-IFEAITENE
| Q]
B#
0.1
1.ECMAScript 67
2.let #1 const &<
3. EENRFEEE
4. FFRIERY R
5.IENESY R
6. 50BN &
7. RET R
8. HNT &
RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Iterator #[ for...of {4

1.Iterator (iEMGES ) AUME

2.26A Iterator &0

3.iAF Iterator EOMHS
4.7FhRY Iterator EO
5.Iterator %[5 Generator &
6. BMHERXIRAY return() , throw()
7.for...of fE1F

1. Iterator (iBHEE ) BHELS
JavaScript BBNER E&"NEUREN , TERHE ( Array ) XIS ( object ) , ES6 SXHFMNT Map #l Set , IXFERLA T IUFEEREES , AT
PEREFERTEN]  EXECHEIREN | ELIIEERIRRERE Map |, Map FIRRENNS. XEMBEE—ThE—AURONE , SROEFIERRIISIES.

BAE (Iterator ) BUEXHE—MALE. BRE—MHED , AR RREEIESSRER—ANHENG. (EUEIREERERS Iterator &0 , HALSTHK
R ( BMEORAMEZEIREIRIFTER ) .

Iterator BEBB =1 | —BASMEURED , IREH— M F—RY Sv@EthRigEr - — BEEHIRENI M REEFIREMIXFHES ; =2 ES6 fliE T —H
HHEHAS for. . .of {BIR , Iterator EOEEM for. . .of B,
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Iterator AOIEMHISTERIXEE,

(1) BIE—MEEYS | IEOAREBIEEEIRRME. BHER , BERYRARL , i —MEHNR.
(2) BREREHNSRA next 73i% |, AILUSIETHEMEIREENE— AR,

(3) BRERBIETIIRM next J3i% , IEHESAEURGHINE " R,

(4) THTERREHNRE next 75i% , BEICEREREEIERMUE.

BRI next 757k , HSREHIREHEINZRIARANIES. Bkl , iERE—ME value 7l done MNEMAINISR. Hep, value BMEEZRIA
REYE , done BUR—MIRE  RREDEEER.

TER—MERL next 5IEREHERIGIF.

var it = makeIterator(['a', 'b']);

it.next() // { value: "a", done: false }
it.next() // { value: "b", done: false }
it.next() // { value: undefined, done: true }

function makeIterator(array) {
var nextIndex = 0;
return {
next: function() {
return nextIndex < array.length ?
{value: array[nextIndex++], done: false} :
{value: undefined, done: true};
}
s
}

LFERBEN T makeIterator ERE , BEE—MNBEHEFEMRE  (EEMBRE—MEHEIR, WEHE['a', 'b' ] PUTXNRE , HiSREIZEE
BIEMEERTER (BN ) it.

RIS next J5i% , FASKEaNIEE. FRIART , IBEHEREANTTRNE. AT BB next 5% | ISHHMSIEEHENT I RR. FXBEA .,
fEma ; EXEA , E@b.

next FiERE— NS , FSEIEIERRNES., XNTSEES value fl done FHANEBME , value BYOREMLEIIEHIKSR , done BHEE—ME/RE ,
ERBRRRER , REEREBVEB XA next %,

Bz, EREENSM next ik, MUATLURHESCAERIEIRGSA.
SFFBAEEISRIR , done: false flvalue: undefined BIHERRBILABREAY , FEL LAY makeIterator RERILABIS A FEIHIF .

function makeIterator(array) {
var nextIndex = 0;
return {
next: function() {
return nextIndex < array.length ?
{value: array[nextIndex++]} :
{done: true};
}
s
}

T Iterator RZEEOAMEINZFERENZ | il , BHRSEFMERIA M EUESE |, Lir EES TN | ReT SR REIREIAETRR
&R, HERBEDRNSE LRSS, THE— N EREThIRHRESRIIGF.

var it = idMaker();

it.next().value // '0'
it.next().value // '1'
it.next().value // '2'
/] ...

function idMaker() {
var index = 0;

return {
next: function() {
return {value: index++, done: false};
}
s
}

EmEAGIFS | BHRRAEREE idvaker , IRE—MEHEYISR ( BEHNSR ) . ERHSEXNMAKIESE  8iZR  BHRNSRE AT — MR
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WNSREF TypeScript NEi% |, wWHHssEO (Iterable ) | $EEISR (Iterator ) F next FiZIREIERIFUE AT LA T,

interface Iterable {
[Symbol.iterator]() : Iterator,

}

interface Iterator {
next(value?: any) : IterationResult,

}

interface IterationResult {
value: any,
done: boolean,

}

2. B\ Iterator QO

Iterator EOMBM , SIEARTEEEREN | IRHT —FhF—a0AENE | BD for. . .of 8RR (W) . fEA for. . . of BINEHEMEURERNT ,
ZEASEEIESHK Iterator E0.

—MEUREEREEET Iterator #0 , FAIAMRXMEIREER NIEHAY" (iterable ) .

ES6 #TE . BIARY Iterator EEOEPBELURLEIINY Symbol . iterator B , &R , —MUBEHIREES symbol. iterator B , FIAILUAAE AR
[Af9” (iterable ) , Symbol.iterator BHAZE—NRE , HELRIEUREIIANBHEEEMRRE. PUTXNRE , MaRE—NEHE. ZTEN
% symbol.iterator , BE—NEIEXR , IRE] symbol IFERAY iterator B , IXE—MENXTH. FKEA Symbol HUSHE  FIUERIESIESH (&
0 Symbol —& ) ,

const obj = {
[Symbol.iterator] : function () {
return {
next: function () {
return {
value: 1,
done: true
s
¥
s
}
s

LERRBF , 95 obj EaBHAY (iterable ) , EAEE symbol.iterator B, HUTXNMEM , SIREI—MBHEIIR. ZWSIIRAFHIFIEZEES
next Fik&. BURVEMA next 7i% | BISIREI—MUERLRIKRAEENS , BE value f done FMNEM.

ES6 RIELHIRAIARERS Iterator 20 (ELANEA ) | BIRRE@LAIE | BATLAK for. . .of BINENRN. REET , RLHIRENRERET
Symbol.iterator Bt (HIITIL) , BIM—LEGREMIRE (LIS ) . NEEBET symbol. iterator BIERIEHEEN , BIFRNEE T EMHZO.
ERXAMEA  RRE—MBHREISR.

JREBR Tterator EOMEGREHIIT,

- Array

- Map

- Set

- String

- TypedArray

- BREHY arguments X5
- Nodelist 335

TEAIFREERI symbol . iterator B,

let arr = ['a', 'b", 'c'];

let iter = arr[Symbol.iterator]();
iter.next() / value: 'a', done: false }
iter.next() / value: 'b', done: false }

/A

/A
iter.next() // { value: 'c', done: false }
iter.next() // { value: undefined, done: true }

LEAEF , B8 arr 2—MAE , RENEEERRZD , BB arr B symbol. iterator BIEEEL. AT, ERXNEN  SUSRIERHEIR.

STFIRESRE Iterator EOKEIREN , FHBECBBAREMEEL , for...of FEASEIEHEN]. BRIz , BEEIEEE (FEEWSR ) K
Iterator [0 , FPEEHSTE Symbol.iterator B FEZE , "' 2 B,
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XI5 ( Object ) ZFTLURKBEIAERE Iterator M , REEANKNMNBILCER , BWBHEEEBHETHEN  FEAREFIIEE. ARL , BHiE
B MEMEAIE | WTHHEIRIEROEIRE | BEBGRREL | IS TEE—MEitie, A, it , MRESEHFEOHAZRUE , BA

XBIXISRLRR LA SE Map £51a0ER | ESS i%F Map %513 , M ES6 JRAERMT.

— AN ISANREERZTTH for. . .of BIMAFRY Iterator #0 , BXRIE Symbol . iterator HEI FERBIRHERERSE (JRESE FRINSEEZG A

).

class RangeIterator {
constructor(start, stop) {
this.value = start;
this.stop = stop;
}

[Symbol.iterator]() { return this; }

next() {
var value = this.value;
if (value < this.stop) {
this.value++;
return {done: false, value: value};
}
return {done: true, value: undefined};
}
}

function range(start, stop) {
return new RangeIterator(start, stop);

}

for (var value of range(@, 3)) {
console.log(value); // 0, 1, 2
}

LEAIBE—EEE Iterator FEOMSE. Synbol.iterator BN —PERE , FUTEREIZFIISRAGEH ISR,

TERETIEHELIEHEEPNEITF.

function Obj(value) {
this.value = value;
this.next = null;

}

Obj.prototype[Symbol.iterator] = function() {
var iterator = { next: next };

var current = this;

function next() {
if (current) {
var value = current.value;
current = current.next;
return { done: false, value: value };
} else {
return { done: true };
}
¥
return iterator;

}

var one new Obj(1);
var two new Obj(2);
var three = new 0bj(3);

one.next
two.next

= two;

= three;

for (var i of one){
console.log(i); // 1, 2, 3

}

TERIEE ISR EIRESE EEE symbol. iterator /314 , WRIZAIASIREIBHEEXER iterator , FRIZXWERRY next /514 , FERE—MENE

Y, BEEREREEEI T — L6,
TERB— ISR Iterator EORIFIF.

let obj = {
data: [ 'hello', 'world' ],
[Symbol.iterator]() {
const self = this;
let index = 9;
return {
next() {

http://es6.ruanyifeng.com/#docs/iterator
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if (index < self.data.length) {
return {
value: self.data[index++],
done: false
s
} else {
return { value: undefined, done: true };

XITFUEERINSR ( FESUERES length BIE ) |, #BE Iterator EO , B—MEESE , BUR Symbol. iterator JIIAEES | FIEERY Iterator

.

NodeList.prototype[Symbol.iterator] = Array.prototype[Symbol.iterator];
/] B
NodelList.prototype[Symbol.iterator] = [][Symbol.iterator];

[...document.querySelectorAll('div')] // ®JLL4T T

NodelList YSERMEANS , FRHMEBRHED , JUEERER. FEABRYS , RISCINEHZEOKEEN synbol . iterator B , JLIEER

peg=lEaEEZN
THERS— M EUEERIXISIEREARI symbol. iterator J5iAHIFIF.

let iterable = {

0: 'a',

1: 'b",

2: 'c',

length: 3,

[Symbol.iterator]: Array.prototype[Symbol.iterator]
s
for (let item of iterable) {

console.log(item); // 'a', 'b', 'c'

}
ER, EENREBELER synbol . iterator J3iE , FAIER.

let iterable = {

a: 'a',

b: 'b',

c: 'c',

length: 3,

[Symbol.iterator]: Array.prototype[Symbol.iterator]
s
for (let item of iterable) {

console.log(item); // undefined, undefined, undefined

}
NER symbol. iterator JRAEXINAI BB REEMRE (AISRE—MNEHRENSR ) | BRI EHRE.

var obj = {};
obj[Symbol.iterator] = () => 1;

[...obj] // TypeError: [] is not a function

EmEHSF , 38 obj HY Symbol. iterator AN MAINEIRMAREMEREL , EIREE.
BYBHFED  BUREIREILAR for. . .of BINER (LT ) , BEJLAEA while fBIREMR.

var $iterator = ITERABLE[Symbol.iterator]();
var $result = $iterator.next();
while (!$result.done) {

var x = $result.value;

/...

$result = $iterator.next();

}

EmEAHF , rTeraLE RREMENBHIBIEED , siterator SEAIBHRNR. EHHRWKERBIEE ( next 75i% ) , HRE—TREIEAR done

Bt RBHERLER , BHIBHRENRAUETHEIT— ( next 751X ) , FHHER.

= T
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3. A Iterator EZOMIGS

B SSE0AER Iterator #20 (BD symbol.iterator J3i% ) , BRT FXENEHI for. . .of fBIR , BB BIENES.
(1) FEEOEHE

SIEEFN Set LEMBHITHEOMMER , SBUAVIFA symbol. iterator J5ik,

let set = new Set().add('a"').add('b').add('c");

let [x,y] = set;
// x="a'; y="b'

let [first, ...rest] = set;
// first='a'; rest=['b','c'];

(2) FrREEN
TRIEE (... ) hREAEAK Tterator M.

// #l—
var str = 'hello’;
[...str]1 // ['h','e",'1","'1","'0"]

/] =

let arr = ['b", 'Cc'];
[*a', ...arr, 'd']

/1 Tat, b, e, td]

FERBENY BEEAIEHIER Iterator &0,
SOPRE , IR T — @S  ATLASEEERE T Iterator HOAREURGEN | $080E. BRIRN , REFENUREEEE 7 Iterator 0 , #ATLL
SERT BEER | BEEEE.

let arr = [...iterable];

(3)yield*

yield* FEIRAIZ—MAIBHRIEN , ERRMZEERERRE.

let generator = function* () {
yield 1;

yield* [2,3,4];

yield 5;

s

var iterator = generator();

iterator.next() // { value: 1, done: false }
iterator.next() // { value: 2, done: false }
iterator.next() // { value: 3, done: false }
iterator.next() // { value: 4, done: false }
iterator.next() // { value: 5, done: false }
iterator.next() // { value: undefined, done: true }

(4) Hittta&
HATHANERSERREDED  MEERZHAFASHTE  HOHRERTEDE RO, TEE—L6+F.

- for...of

- Array.from()

- Map(), Set(), WeakMap(), WeakSet() ( Eta new Map([['a',1],['b",2]1) )
- Promise.all()

- Promise.race()

4. Z5ER) Iterator EQO
FRBEE— M EUEENNS |, REESE Iterator 0,

var someString = "hi";
typeof someString[Symbol.iterator]

http://es6.ruanyifeng.com/#docs/iterator
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// "function"
var iterator = someString[Symbol.iterator]();

iterator.next() // { value: "h", done: false }
iterator.next() // { value: "i", done: false }
iterator.next() // { value: undefined, done: true }

LB, ¥R symbol. iterator JNAIREI—MNEHMSR , X NEHR LATLAEA next 75i% , SEIXTFRBIGERS.
ALABEERER] synbol. iterator J3i% , IXENEBUBHRRTHAIEA.

var str = new String("hi");
[...str] // ["h", "i"]

str[Symbol.iterator] = function() {
return {
next: function() {
if (this._first) {
this._first = false;
return { value: "bye", done: false };
} else {
return { done: true };
¥
s
_first: true
s
15

[...str] // ["bye"]
str // "hi"

EmEfCHSF , FRFER str # Symbol. iterator JNEBIEN T , AL RIZER ( ... ) REIRIEZRALT bye , MIFHFBRAZER hi .

5. Iterator ¥E[05 Generator &Y

Symbol.iterator JAMIERMERILI , EREAT—EENER Generator FHE],

var myIterable = {};

myIterable[Symbol.iterator] = function* () {
yield 1;
yield 2;
yield 3;
s
[...myIterable] // [1, 2, 3]

/7 BRI i 5%

let obj = {
* [Symbol.iterator]() {
yield 'hello’;
yield 'world';
¥
s

for (let x of obj) {
console.log(x);

}
// hello
// world

LEHRBF , symbol.iterator JTiE/LFAREEHANE , REARA yield ;{AHE—SHIRENERIA.,

6. IEHZEIIRA return() , throw()

BAEENERIRT B next /5i% , WAJLAEE return J5iEF] throw F5i%. MRIRECERBEIIRAEMEE , BPA next HiARMEPEN , return Hik
0 throw AR R EER0NEN.

return JIARYERZSE (1R for. . .of BNERNEE (BEREALE  HEE break B, continue 184 ) , S return ik, WR—N
SESRENR] , FEEIESENER | BialLEE return 754,

= T

http://es6.ruanyifeng.com/#docs/iterator 7115



2017/11/20 Iterator #i1 for...of /i3 - ECMAScript 6 A [7]

function readLinesSync(file) {
return {
next() {
return { done: false };
s
return() {
file.close();
return { done: true };
s
s
}

LEREF , Bi#f readLinessync EZ— N HNSRIEASE  RE—MEHEXNSR , HFRT next & , KB T return FiE. FEHN=MER , &8
SfEHAT return ik,

/] Eh—

for (let line of readLinesSync(fileName)) {
console.log(line);
break;

}

/] =

for (let line of readLinesSync(fileName)) {
console.log(line);
continue;

}

/] W=

for (let line of readLinesSync(fileName)) {
console.log(line);
throw new Error();

}

EFEARBRYS , BER—mEERE—ITLNE | BISHUT return 757 | KRN ; BR—HILAEITLNR , $UT return 730% | KIEIZXH | BR=%
FEHUT return THEXRAXMHZ G |, BILHER.

R, return FIEMIUREI—MISR |, X2 Generator #UEREN.

throw J5AFERERS Generator REER , —RAGEHFNSATEIXTTIE. ESIH (Generator B —=.

7. for...of &4
ES6 {84 C++. Java. C# # Python i&S , BIA\T for...of {&8K , {ENBHAASIREHENG—HIE.

—NUREIIREEET synbol. iterator B , HHHIHESE iterator 00, FAJLAA for. . .of EINEHEAIALR. BRER , for...of BRAERE
PRI EELEHIRY Symbol . iterator J3iE,

for...of EARALUERASTESIEEAE. Set #1 Map &8, FLSLIENERIRIS: ( ELal arguments X35, DOM Nodelist 335 ) . [EXAI Generator
M5, LURFRER,

ES L |
HARERS iterator 2O ( BIBUAZBE T Symbol.iterator B ) , for...of EBAANE EHEEAX MEOF4ERNERRS . ATLAR TERIISIER.

const arr = ['red', 'green', 'blue'];

for(let v of arr) {
console.log(v); // red green blue

}

const obj = {};
obj[Symbol.iterator] = arr[Symbol.iterator].bind(arr);

for(let v of obj) {

console.log(v); // red green blue

}

LFERIEF , BIS obj FPETEH arr BY Symbol. iterator BME , 58 obj B for...of 8 , FFET S arr T2 —HHNER.

for. . .of EIRATLAREELESLAIY forEach ik,
= =
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const arr = ['red', 'green', 'blue'];
arr.forEach(function (element, index) {
console.log(element); // red green blue

console.log(index); // @012
s

JavaScript JRBRI for. . .in fBIR , RESRISURANES , TREEESREEE. ES6 12ft for...of B3R , RIFEMIXSEE.

var arr = ['a', 'b', 'c', 'd'];

for (let a in arr) {
console.log(a); // 0123
}

for (let a of arr) {

console.log(a); // abcd
}

FTERAGERA , for...in BINEEMER , for...of BINEEURIE. MREET for...of B , FKEERANES| , ATLUSENEASLHIL entries 530
keys J3i% , &I (BT E) =B,

for...of EEREHFEL  FANEHFZEORNERREEHFERS MBI, X—m/IR for. .. in BRER—H,

let arr
arr.foo

[3, 5, 7];
'hello';

for (let i in arr) {
console.log(i); // "e", "1", "2", "foo"
}

for (let i of arr) {

console.log(i); // *“3", "s5", "7"
}

LERIEF , for...of BERARIREZLAE arr BY foo B,

Set 1 Map %13

Set 71 Map £5Hat/RAERSR Iterator M , BJLIEREEA for. . .of B3R,

var engines = new Set(["Gecko", "Trident", "Webkit", "Webkit"]);
for (var e of engines) {
console.log(e);
}
// Gecko
// Trident
// Webkit

var es6 = new Map();

es6.set("edition", 6);

es6.set("committee", "TC39");

es6.set("standard", "ECMA-262");

for (var [name, value] of es6) {
console.log(name + ": " + value);

}

// edition: 6

// committee: TC39

// standard: ECMA-262

LFEATERTMER Set G550 Map 4548, ESTRAMAERD , Bt BRRNINFRERRE DR REMIHEIREENINST. HX , Set 418
WA, RERZE—ME T Map SHIEFHE |, RENE— A | 2B RS BIIZET Map BRRIEEIRE.

let map = new Map().set('a', 1).set('b", 2);
for (let pair of map) {
console.log(pair);

}

/7 ['a', 1]

/7 ['b", 2]

for (let [key, value] of map) {
console.log(key + ' : ' + value);

}

// a1

// b2

= T
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HHEE R EIRSS

BLHIRSORENEEIRESONER L  THEAEMRY. N, ES6 MIEAE. Set. Map #EPETLUT=A75% | BRAGERERHETSR.

- entries() REI—MERRENSR , FRER [#4, #01] BRAEE. WTHE  BEMER5IE ; XTF Set, #RS5EEHER. Map 1909

Iterator #0 , BUAFEVAM entries ik,
- keys() REI—MEBEHEENS , AREHFEHIES.
- values() IREI—MEBHEENS , AREBEHFAEHSE.

=TT ERREERRNBERRNS | FTERIERR I H AR AR,

let arr = ['a", 'b", 'c'];
for (let pair of arr.entries()) {
console.log(pair);

Iterator #i1 for...of /i3 - ECMAScript 6 A [7]

}
// e, 'a']
// 11, 'b']
/112, 'c']
RN ERIRISR

HUERNXITSREIEFZE. TER for. . .of ERFATFHFEH. DOM NodelList X45.

/] FrFH
let str = "hello";

for (let s of str) {
console.log(s); // hello
}

// DOM NodeListX}%
let paras = document.querySelectorAll("p");

for (let p of paras) {
p.classList.add("test");
}

// argumentsi %
function printArgs() {
for (let x of arguments) {
console.log(x);
¥
}
printArgs('a', 'b');
// 'a’
// 'b’

MTFFRFERRR , for...of BREE—MER , UERIERIRS 32 i UTF-16 7,

for (let x of 'a\uD83D\uDCOA') {
console.log(x);

}

// 'a’

// "\uD83D\UDCOA'

HAZAAREANSEES Iterator 200, —MEERERRTTE | BUEGEA Array . fron JIEGSHEE A,

let arrayLike = { length: 2, @: 'a', 1: 'b' };

/] AR
for (let x of arraylLike) {
console.log(x);

}

// IEH
for (let x of Array.from(arrayLike)) {
console.log(x);

}

arguments XSZRAVGIF,

R L=

http://es6.ruanyifeng.com/#docs/iterator
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MNTFEZBAIIIR , for...of FEIIFREEIEER , IR  WREPE T Iterator HOGAHEEM. BE , XEFBER T, for...in EMRATTLARRERLE
B

let es6 = {
edition: 6,
committee: "TC39",
standard: "ECMA-262"
s

for (let e in es6) {
console.log(e);

}

// edition
// committee
// standard

for (let e of es6) {
console.log(e);

¥

// TypeError: es6[Symbol.iterator] is not a function

FERBRR , WTFEBIIS , for. .. in BIRALUERES | for...of BRSRIE,
—MERIRITIER | (£ Object. keys FEBXIRAVRBER—MUE , AEEMHXMEE.

for (var key of Object.keys(someObject)) {
console.log(key + ': ' + someObject[key]);
}

5—NEERFER Generator RGNS ERDE—T.

function* entries(obj) {
for (let key of Object.keys(obj)) {
yield [key, obj[key]];
¥
}

for (let [key, value] of entries(obj)) {
console.log(key, '->", value);

}

// a ->1

// b ->2

// ¢ ->3

SEEHIEERILLR
LA 9P) , JavaScript RUSTERIEE. RERBINSEHMR for B,

for (var index = ©@; index < myArray.length; index++) {
console.log(myArray[index]);

}
XM EALCRARN , EIEERREANER foreach 73iE,

myArray.forEach(function (value) {
console.log(value);

1)

XMEERIERET , FTEFIRBEH forEach 183K , break ApEL return AR SEPBERL.
for. . .in BRI LUBHEERIES.

for (var index in myArray) {
console.log(myArray[index]);

}
for...in BRGNS,

- BARSENF  BF for. .. in ERRUFRBENRES 0", "17 "2"ESF,
- for...in fEIANMRERHFHE  BREHFNFAEE , EE0EREE FA0R,
- BUERT , for.. . in BRRLMERINFREDES.

== =
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2017/11/20
Bz, for...in BAEEENEHNRMLHY , FERTEHAE.

\\\\\

for (let value of myArray) {
console.log(value);

}

- BER for...in —HNEEEL , BRIZE for. .. in FPLHRA,

- RETF forkach 3% , ©8LAS break . continue ] return BE&HEH,
- R BRFBSURENRE—REEO.

TEZ—MER break iBG , Bkt for. . . of {EERAISFIF,

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

}
EFEGIF , SEHISRAEEGINTET 1000 AITE. RSHITIAT 1000 , HEER break IBABEL for

.. .of f&¥R,

B
it
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ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Generator HEHNE;

1.&7

2.next 5EMSE

3.for...of fEIF
4.Generator.prototype.throw()
5.Generator.prototype.return()

6.next(). throw(). return() BIHXE=

7.yield* Fikzt
SAEHIREIERY Generator FE
9.Generator F#Ithis

10.8¥%

11.8F
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BEFHE

Generator IR ES6 IRHN—ThRERIERASE | IBATHSERRETEFE. AZFMNA Generator FREANELFN API , EIREIRIENA
BE (Generator RENFLSRA) —&.

Generator REESHMIERABE. NBEL  BETLUBTEERER , Generator FEIE— M, HET S /MHEPBIKRS.

#{T Generator FRESIREI—MNEBEHERIS , tBFHLRIR , Generator BEFRTIRSHL | KE—MNBEHESISREMRE. RERBEHENS , ATLUKRIE
5 Generator REIAEBHIE— M.

L . Generator FER—MNEERE , BREEMMFE. —2 , function XEFERPEBZAE—NES ; Z& , REUARERER yield BXIL |
ENFERIREBIRZS ( yield FEBEENERME TH") .

function* helloWorldGenerator() {
yield 'hello’;
yield 'world';
return 'ending';

}

var hw = helloWorldGenerator();

FERIBENT— Generator BRE] helloWorldGenerator , EREMER yield FRIAR, ( hello Flworld ) , EMZEEBE=/AZ : hello, world #]
return 54 (E&RHAT) .

= . Generator RMRIERLEZSEERE—H , CRERYZEEN L—NRES. FEORZ , A Generator R¥E , ZREFHAHUT , REHY
ARRREETER | ME—MEARERSIEESR | EHE L —ENBRIERENS ( Iterator Object ) .

T2, WIEAREDRENISRAT next 757k , EEIEHBAT—ME, BHER  ®RERA next 73i% | WEMEHRIMRECLE S E—RIET RS T
9aHT , BRNBEIT— yield AR (T return B4 ) ALk, #EZ , Generator REZEDEHUTH | yield RAREEEHITINRT , M next ik
ALREHAT.

hw.next ()
// { value: 'hello', done: false }

hw.next ()
// { value: 'world', done: false }

hw.next ()
// { value: 'ending', done: true }

hw.next ()
// { value: undefined, done: true }

FERE—HEERT R next 5%,

XA , Generator REFHANUT , EEIBRE—1 yield RIATLALE, next FFFEREI—I% , BHY value BHFHESE] yield RIATAIE
hello , done JBIMRYE false , RNBHIERBLER.

FETRIAR , Generator FREIM BIR yield RIATVE TN | —BEHUTEIT— yield RiAR. next FiRREIMIRISRA value BIHEFEXA yield &
XAHE world , done BHAYE false , TEHEZBER.

B=XVEA , Generator FREIM IR yield RIATETHIMETT , —BEHITE return iIBG (WRIZHE return B9 , MHUTEIRELER ) . next I5iARME]
HISISRAY value B  BERERE return BEUEENRARINE (ARIESE returniBF , W value BHEAYES undefined ) , done BHEAYE true , T
RBEHBRER,

SILRIERA |, A Generator REEEIEITFREE , next FiAREIRISRAY value B undefined , done BN true . LUGEIEA next ik , IREIRY
HRIX/ME.

BEE—T , VAR Generator R , IREI—MBHEENS , A5R Generator REHIAEMEET. UG , SREBBHENSH next 75i% , ASRE—ME
& value fll done NBIAINIR. value BUERTHRIMIAEPASIIE | 2 yield RAXNEEANRERANE ; done BER—MRE | FRESER
L

ES6 IRBHE . function XREFSRHEZENES , SEPMIE. XS TENSEE BT,

function * foo(x, y) { --- }
function *foo(x, y) { ---
function* foo(x, y) { ---
function*foo(x, y) { -+ }

[

T Generator REUIAREERE , FILA—RNSER LESE=F , BESRIRA function XEFEHE. FARHRMAXMEE.
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yield Fikzt
HF Generator REUREIRNEHEEXISR . REREA next FEAASBH F—MREBATS | FILAESHRHE T M LIEEHITHIREL. yield BARFES

(EXGTN

IEFHRERISRAT next JTERISEITIZIEINT.
(1)iBFyield RiA , BUEEHITRHEARF , FBRIRE yield FEAIBPNFRIATENE | (EAIREIRIRISRA] value EBIEHE.
(2) F—IRVAR next J3iART , BEAEHETHT , EEIBEIT—1 yield Rk,

(3) MEREHEBRF yield KixR , Bi—BIETRIREEER , HE returniBAALE , FI5 return iIBOEENRAINE | (ERREAIRISA value
BiE.

(4) WNRZRELEE return 1A, MEREIRIRISAY value BHEN undefined .

FEIENR | yield RAREEMFRIA , RELEMA next &, WEEEHEMZEORNASHIT . BT JavaScript 27 Fahgg etk
8" ( Lazy Evaluation ) B9iEiAINEE,

function* gen() {
yield 123 + 456;

}

EEARBRSF, yield GERIFRIAT 123 + 456 , ARUBIKRIE , RETE next INEBIEHBEIR—GR , A2XK(E.

yield FRIATS return BAREHELIZAL , BEXE. BNZAET , HERERREEIEENBIRERNNE. RIETEREBE] yield , REEHE
AT, TORBMZABEREARIIT , M return IBOFRESMEICIZATEE. —MRYER , REERIT R (BER—) returnI5E , (BEFLHA

ITZR (HERSA ) yield RER., EBREHRBERE—ME , EARGEHIT IR return ; Generator REFETLUREI—FFIENE , BATLEEES

Nyield, NB—MREZE , LR Generator £p T —FRFIRYE , XBHMEERIZREIES ( 25+ , generator XRNMAREMRHER ) .

Generator REF LA yield RIAR , XAIPAZRR T — MRMAVEEHITEREL

function* f() {
console.log('#AT 1! ")
}

var generator = f();

setTimeout(function () {
generator.next()
}, 2000);

FERBT , R NRETERE , TEHTE generator IRENHESIIT. (BE , BEF 22— Generator 2 , MZEMREEM next FiART , HE
f 2 a7,

BHONEEFE , yield RATLRBEAE Generator REEH , FTEE T EIRE,

(function (){
yield 1;
HO

// SyntaxError: Unexpected number

FERBE—NEEREPER yield AR | ERTE—MUIREIR.
TEEBIM—MIF.

var arr = [1, [[2, 3], 4], [5, 6]];

var flat = function* (a) {
a.forEach(function (item) {
if (typeof item !== "number') {
yield* flat(item);
} else {
yield item;
}
1
s

for (var f of flat(arr)){
console.log(f);
}

FEARBBEFEGEER | B fortach ITENSHE M EERE , EEEERFERT yield RER (I XMRYEEEFERT yieldt VA , FHEN
BWEN ) . —MMERTTIERSA for 1B,

http://es6.ruanyifeng.com/#docs/generator
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var arr = [1, [[2, 3], 4], [5, 6]];

var flat = function* (a) {
var length = a.length;
for (var i = 0; i < length; i++) {
var item = a[i];
if (typeof item !== "number') {
yield* flat(item);
} else {
yield item;
}
¥
s

for (var f of flat(arr)) {
console.log(f);

}
//'1, 2, 3, 4,5, 6

B, yield RANMRAERS—FANZF | VIHERESER.

function* demo() {
console.log('Hello"'
console.log('Hello"'

+

yield); // SyntaxError
yield 123); // SyntaxError

+

console.log('Hello"'
console.log('Hello'

}

+

(yield)); // OK
(yield 123)); // OK

+

yield RAXBIFRESHEMERERANAA , TURIHES.

function* demo() {
foo(yield 'a', yield 'b'); // OK
let input = yield; // OK

}

5 Iterator EO/XR
F—ERT , FE— IS symbol. iterator ik , FRZXISRANEHEFEMR R , ARIZRHESREIZITRII—NEHEETSR,
HTF Generator FHEFLRIEHETEMELL , FLATLUE Generator TR{ELAXISRAY symbol. iterator B , NTIEEIZXISRES Iterator %0,

var myIterable = {};
myIterable[Symbol.iterator] = function* () {
yield 1;
yield 2;
yield 3;
s

[...myIterable] // [1, 2, 3]

LEEEF , Generator FREME(ELS Symbol. iterator B , MTI{ERS myIterable WHREF T Iterator 0O, AL ... BEERT .
Generator FEHITE , IREI—MBHENS. ZWSASHES synbol. iterator BY , PITHRIREIES.

function* gen(){
// some code

}
var g = gen();

g[Symbol.iterator]() === g
// true

LEERIEF , gen B— Generator K2 , HRATCSER—NBEHEEXNS g, ©HI symbol.iterator B , BE—MNEHEXNSEMRE , THRIRETE
Bac.

2. next FiZIS#

yield FARASQERENE , HAEPARIRE undefined . next IATUH—NEE , MEEFARLIELE— yield FARMIREE.,
= T
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function* f() {
for(var i = @; true; i++) {
var reset = yield i;
if(reset) { i = -1; }
¥
}

var g = f();

g.next() // { value: @, done: false }
g.next() // { value: 1, done: false }
g.next(true) // { value: 0, done: false }

EEAEEEN T —MAILITTBRZITAY Generator BRE £ , MR next THARBSH , IRE(TE] yield FIAT , T reset FIERE undefined . H
next 7L AR —MNEE true Bt , B8 reset PINEENXNSE (Bl true ) |, EIL i RFTF -1, T—RERHASM -1 FHAEHE.

XA TIREAREEINE LS N, Generator REMNEEREEIREIET , BAILTCRT (context ) %M. BT next F5ENISE , iBNERE
Generator REFHAIEITZ/G  HEAREAREENE. tBELER , ATLIE Generator REIEITIARRMER , MNINEBERERENTERYE , MTJEEE
REITA.

BE—MIF.

function* foo(x) {
var y = 2 * (yield (x + 1));
var z = yield (y / 3);
return (x +y + z);

}

var a = foo(5);

a.next() // Object{value:6, done:false}
a.next() // Object{value:NaN, done:false}
a.next() // Object{value:NaN, done:true}

var b = foo(5);

b.next() // { value:6, done:false }
b.next(12) // { value:8, done:false }
b.next(13) // { value:42, done:true }

LERRBEF , EIRET next FENIHMERNTSE , S5y BMEZET 2 * undefined (BDNaN ) , BREA 3 LUSERE Nan |, ELRERISRA value BHEELE
ZF NaN, FB=IRIETT Next FERIRHEARTE 221, LA 2 Z7F undefined , IRBIXTSHT value BEZET 5 + NaN + undefined , B NaN,

IR next FiKIRHSE , BEERHMTE2F—H 7. LERBE—XEA b B next FiART , iRE] x+1 BYE 6 ; BEUREA next J3i% |, . E—iR yield
FANERA 12, Atby EF 24 , REly / 309ES ; E=REA next 5% , B LR yield RAXBER N 13, Ak zEF 13, XBTx&EF 5,
y&ETF 24 , il return IBAIRIEST 42,

ER BT next IFIEINSHERT L yield RALAVREWE , FTLAESE—IREEF next 5iERT |, ERSEETHAT. V8 5IZEEBRRE—IREA next
TEREISE , RENBTIRER next TiEFHA , SHAREHR. WEX EH | B next INERAREHMER RS , FUATHEHESH.

BE—NMB next HiENSE1 , [ Generator REIAEBEMNERIFIF

function* dataConsumer() {
console.log('Started');
console.log( 1. ${yield} );
console.log( 2. ${yield} );
return 'result’;

}

let genObj = dataConsumer();
genObj.next();

// Started

genObj.next('a")

// 1. a

genObj.next('b")

// 2. b

FEBER—MRENAIGF , BIXEE next 75i%M Generator REUMNE , ARFIENLE.
SNERAEES—IRVER next 73iE0T , BIBEBMINE , FJLUE Generator REUNEIBE—E.

function wrapper(generatorFunction) {
return function (...args) {
let generatorObject = generatorFunction(...args);
generatorObject.next();
return generatorObject;
s
}

const wrapped = wrapper(function* () { ==
console.log( First input: ${yield} ); -
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return 'DONE';
s

wrapped().next('hello!")
// First input: hello!

EEMRRSS , Generator BEUNRAF wrapper STB—E , BFEFRIEMA next 733% , BUBASEHI.

3. for...of &4

for...of FERRTLABGNEH Generator EREHTAERMNAY Iterator X5 , BT ABEZEMA next Hik.

function *foo() {
yield 1;
yield 2;
yield 3;
yield 4;
yield 5;
return 6;

}

for (let v of foo()) {
console.log(v);

}
// 12345

LEREER for. . .of fBER , fORER 5 1 yield WARNANE., XEBEFE TR , —H next I5iEHNREIRIZRAY done BMEA true , for...of BERFSH

b, BRESI%RERS , A BRI return iIBEREIN 6 , AIETE for. . .of BRZH.
THEE—MIA Generator BREH for. . .of B , SLHIRERBLEEGIRIGIF .

function* fibonacci() {
let [prev, curr] = [0, 1];
for (55) {
[prev, curr] = [curr, prev + curr];
yield curr;
¥
}

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

}

MEERIGAL , £/ for. . .of IBARNFEEMEA next J3i%.

FUA for...of fBIR , AJLIEHIBHERNS (object ) B975i%. AR JavaScript }WgIgBwHED , TTiAER for

AEMLXMED , SRLAT.

function* objectEntries(obj) {
let propKeys = Reflect.ownKeys(obj);

for (let propKey of propKeys) {
yield [propKey, obj[propKey]];
¥
}

let jane = { first: 'Jane’, last: 'Doe' };

for (let [key, value] of objectEntries(jane)) {
console.log( ${key}: ${value} );

}

// first: Jane

// last: Doe

FERRBF , XI5 jane REARER Iterator O , ToikH for. . .of B, XA, FANBT Generator ] objectEntries AT LIBFHESEO , FHiaT
LAFE for...of BT . M EEHEEZEANS—MEAR | 1§ Generator REUNZEIRISRAY symbol. iterator B L.

function* objectEntries() {
let propKeys = Object.keys(this);

for (let propKey of propKeys) {
yield [propKey, this[propKey]];
}

} . .
== E
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let jane = { first: 'Jane', last: 'Doe’

jane[Symbol.iterator] = objectEntries;

for (let [key, value] of jane) {
console.log( ${key}: ${value} );

}
// first: Jane
// last: Doe

BRT for...of fEERLASM  ITREERF (... ) . BENEEF Array . from JTIEMERERRY , BBEHRZEN. XEWE , EIEALUE Generator B

IREIRY Iterator W&, EASHL

function* numbers () {
yield 1
yield 2
return 3
yield 4
}

/] YIRIBHEE
[...numbers()] // [1, 2]

// Array.from Jiik
Array.from(numbers()) // [1, 2]

/7 fEFIAE

let [x, y] = numbers();
x // 1

y // 2

// for...of &
for (let n of numbers()) {
console.log(n)

3

Generator & 3([1)iE % - ECMAScript 617

4. Generator.prototype.throw()
Generator REUREIFIEHEENSR , #BE— throw ik , JLAEREAIMIEER | SA/E7E Generator BREWARRIK,

var g = function* () {
try {
yield;
} catch (e) {
console.log( ' WHEBHHIR", e);

¥
1
var i = g();
i.next();
try {

i.throw('a");
i.throw('b");

} catch (e) {
console.log('#MiHizk", e);

}

/7 Wi a

/7 SHEHEE b

EEAEF , BRSNS 1 EEHRMER, F—PEIRI Generator REUARAY catch IBOHEER. 1 FURMMEIR | BT Generator REIRERHY
catch IBABEHUTIET , ABHIEEIXMERT |, FTLAXMEIRFBHIE T Generator BREUR , #EREUAING catch IHEHER.

throw FNEALMES—SE , IZSHARW catch iIBGIRN , B Error JIKAISEH.

var g = function* () {
try {
yield;
} catch (e) {
console.log(e);
¥
s

var i = g();

i.next();

i.throw(new Error("HE 1! "));
// Error: HEFT! (.)
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IR AEREEHIRMNSRAI throw INENEBEAY throw 3¢, LEIBANER , RMEHIEXSRA throw INEMLRY . AR throw ASHILHA. &

B RBSREREUAIMNG catch IBDEIR.

var g = function* () {
while (true) {

try {
yield;
} catch (e) {
if (e I= "a") throw e;
console.log(' WEBifizE", e);
}
¥
s
var i = g();
i.next();
try {

throw new Error('a');
throw new Error('b');

} catch (e) {
console.log('AMiHZE", e);

}
// HNEAEIR [Error: a]

EERBZFRURERKRT o , SRAREAIMNG catch iIBOHR , BERTIHEN 2 ERLE | IASBYLE oy ABREEFRIIEDT.
WNER Generator EREENZBERE try. . .catch fXEBHR , BBA throw FSiEMIHAYER | E#IMED try. . . catch {NEBEREETR.

var g = function* () {
while (true) {
yield;
console.log(' WEBIHIK", e);
¥
s

var i = g();
i.next();

try {
i.throw('a');
i.throw('b");

} catch (e) {
console.log('#MiiizE", e);

}
/1 HNEHEE a

LEMHEF , Generator BEL g WERIRBEE try.

Generator & 3([1)iE % - ECMAScript 617

..catch {URBER , FRLAMBLEASSEIRETIEARINGR catch (URSERIFER,

905R Generator FEPAEFISND , EIREEBE try. . . catch (UIBR , BBATEFIGIRGE | EEHHTHAT.

var gen = function* gen(){
yield console.log('hello");
yield console.log('world");

}

var g = gen();
g.next();

g.throw();

// hello

// Uncaught undefined

FERBS , g.throw THERRLUS | iE1HA try. . . catch IBRATLUBRXMEIR , SEERRE | PHHT.

throw FAHHBIALAG | SHTHEHIT I —5K yield RiA. BHER , SHHHIT X next 7534,

var gen = function* gen(){

try {

yield console.log('a");
} catch (e) {

/...
¥
yield console.log('b");
yield console.log('c');

}

var g = gen();
g.next() // a
g.throw() // b
g.next() // c

http://es6.ruanyifeng.com/#docs/generator
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EEARRS, g throw FERIEIRLIE | BalfUT T —R next 73i% , FILASFTED b, 55, tBEJLIEER , RE Generator REIRERERE T try. . .catch

Generator & 3([1)iE % - ECMAScript 617

HASER |, BRAIBHERA) throw FEHHANEIR | AR F—IRER.

59k . throw @€5 g. throw JTAREXM , BE BRI,

var gen = function* gen(){
yield console.log('hello");
yield console.log('world");

}

var g = gen();
g.next();

try {

throw new Error();
} catch (e) {
g.next();
}
// hello
// world

EEARBSF, throw s SHHANERASHMENEHRRAVIES | BTLAPRIUT next 73i% , #RHT T IERBROIR(E.

XFREARFERERINE , KA E TR, £ yield RIAR , TLARE— try. .. catch URBREHERER. MRERRERENS
% BEBRSMER | BIAERAENREREE—MERGIFIES |, IERE Generator RENERE—IX catch IBAFMALLT .,

Generator RERIMIBHAGEIR | ATLAFEREUAPIRER ; RISk , Generator RERAMIHANER | BRTLIREREAING catch R,

function* foo() {
var x = yield 3;
var y = x.toUpperCase();
yield y;

}

var it = foo();
it.next(); // { value:3, done:false }

try {
it.next(42);

} catch (err) {
console.log(err);

}

EEEBF , BT next IIERREAREAN—NSE 42, BUERIZE toUppercase AR, FILASHILH— TypeError $#iR , #ERAUAIMY catch

1R,

—HB Generator HUTIIREFHIHER | BISEHEAEER  SIASBHITIET. MRLERAR next /5i% , BIRE— value BHEET undefined .

done BMHEZET true B9%I5: , B JavaScript 3IZHAAIXA Generator ERIZITER T,

function* g() {
yield 1;
console.log('throwing an exception');
throw new Error('generator broke!');
yield 2;
yield 3;

}

function log(generator) {

var v;

console.log('starting generator');

try {
v = generator.next();
console.log('H—kig{rnext jik', v);

} catch (err) {
console.log( ' fifefiiR", v);

¥

try {
v = generator.next();
console.log( ' “Ikigfrnext ik, v);

} catch (err) {
console. log( ' ffifdfHiR", v);

¥

try {
v = generator.next();
console.log(' & —Xi&frnext/7ik', v);

} catch (err) {
console.log('fi#4hi%", v);

¥

console.log('caller done');

}

http://es6.ruanyifeng.com/#docs/generator
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log(g());

// starting generator

/] H—IKigfrnext )ik { value: 1, done: false }

// throwing an exception

// s { value: 1, done: false }

/] H=IKigfrnextJjik { value: undefined, done: true }
// caller done

EERB—HZIRIET next 733% , FUREITHIRMRSIHER | ARHERIEITRIRHE , Generator REFIERLERT  ABHAITTIET.

5. Generator.prototype.return()
Generator FREUREIREHRENS , BE— return F5i% , JLUREISTERIE , FTEELLEERERD Generator K&,

function* gen() {
yield 1;
yield 2;
yield 3;

}

var g = gen();

g.next() // { value: 1, done: false }
g.return('foo') // { value: "foo", done: true }
g.next() // { value: undefined, done: true }

LEREF , BHEEXS ¢ B return FiEE | IREIERY value BIYHE return FiEAISE foo . 7B , Generator REHUEHHLLLT |, IREHER
done BMEA true , LUSEBVAR next /7% , done BHEEEIRE true,

WER return AR, AEHSE, WIREWER value BMYEA undefined

function* gen() {
yield 1;
yield 2;
yield 3;

}

var g = gen();

g.next() // { value: 1, done: false }
g.return() // { value: undefined, done: true }

WNER Generator EREPIERE try. .. finally fXEBH , BRA return FiASHERE finally ABHHITSSEBIT.

function* numbers () {
yield 1;
try {
yield 2;
yield 3;
} finally {
yield 4;
yield 5;
¥
yield 6;

ar g = numbers();

.next() // { value: 1, done: false }
.next() // { value: 2, done: false }
.return(7) // { value: 4, done: false }
.next() // { value: 5, done: false }
.next() // { value: 7, done: true }

0 09 09 09 0O < -~

LEREEF , JBE return BiEE , BIFFIAMAT finally (K885 , REZFE finally BHHITR , BT return 754,

6. next(). throw(). return() BHE=R

M vision57 124 , next(). throw(). return() X=ANHiEARLEERE—HE | JUBE—EER. SIIRERERELL Generator REIREHNIT |
HEFEAREEOER yield FAK.

next () 24§ yield AT EIRAL — ME.
b =
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const g = function* (x, y) {
let result = yield x + y;
return result;

}s

const gen = g(1, 2);
gen.next(); // Object {value: 3, done: false}

gen.next(1); // Object {value: 1, done: true}

// A4 TH let result = yield x + y
// B let result = 1;

EEAIF , BT next (1) FEMBESTIE yield RAXERE—ME 1. R next TTERESE , BUBASTEIRA undefined

throw() 24§ yield RIATLEEA— throw B,

gen.throw(new Error('thi#i 7 ')); // Uncaught Error: AT
// AP TFH let result = yield x + y
// ¥k let result = throw(new Error( ‘47T '));

return() 245 yield RIANEIRE— return 54,

gen.return(2); // Object {value: 2, done: true}
// A TH let result = yield x + y
// ¥k let result = return 2;

7. yield* Fiszt
WERTE Generator EREIAER , TAS— Generator & , BIABER FEEBEMERN.

function* foo() {

yield 'a';
yield 'b';

}

function* bar() {
yield 'x';
foo();
yield 'y';

}

for (let v of bar()){
console.log(v);

}
// X"
/7"y"

EEEBF , foo # bar B Generator &L , 7E bar BEVAM foo , EASHEMEM.

XNHRFEERE yield* AR , FARE— Generator REEEHMNITE— Generator FEL,

function* bar() {
yield 'x';
yield* foo();
yield 'y';

}

/1 ZERT

function* bar() {
yield 'x';
yield 'a';
yield 'b';
yield 'y';

}

// ZERT
function* bar() {
yield 'x';
for (let v of foo()) {
yield v;
¥
yield 'y';
}

for (let v of bar()){
console.log(v);

. r—= T

http://es6.ruanyifeng.com/#docs/generator
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/] "x
// "a
// "b"
/7"y"

BRE—IILRIIF.

function* inner() {
yield 'hello!’;
}

function* outerl() {
yield 'open’';
yield inner();
yield 'close’;

}

var gen = outerl()

gen.next().value // "open"
gen.next().value // i&[nl—/Nili JJj 55 %
gen.next().value // "close"

function* outer2() {
yield 'open’
yield* inner()
yield 'close’

}

var gen = outer2()
gen.next().value // "open"
gen.next().value // "hello!"
gen.next().value // "close"

LEfFIFF , outer2 FERT yield* , outerliR{EM. BRI  outerl REI—NMEHERNS , outer2 IRENZIEHEEIISAINEE.,

WEBZRESR , IR yield RAXGHEENE—NEHENSR , FEE yield RAXNEEMLES , RPCEEANE—MBHENSR. XHFFRA yields F
==

let delegatedIterator = (function* () {
yield 'Hello!';
yield 'Bye!’;

YO

let delegatingIterator = (function* () {
yield 'Greetings!';
yield* delegatedIterator;
yield 'Ok, bye.';

YO)s

for(let value of delegatingIterator) {
console.log(value);

}

// "Greetings!

// "Hello!"

// "Byel!"

// "Ok, bye."

FERASSF , delegatingIlterator 2fXIE#E , delegatedIterator BXIEE., HTF yield* delegatedIterator IBAISEINNE , E—MEHEE , FTLIE
BESFRR. BITERMEFER—MNERSS , BHTZ1 Generator K& , BT8R,

yield* [GHEHAY Generator IK&] (%A returniB@AY ) , FEETFTE Generator ERERER , FBE— for. . .of fEFA.

function* concat(iterl, iter2) {
yield* iteri;
yield* iter2;

}

/] FEET

function* concat(iterl, iter2) {
for (var value of iterl) {
yield value;
¥
for (var value of iter2) {
yield value;
}
}

EEARDNER , yield* JSEAY Generator BEY (i&F returniBART ) , RNIRE for...of FI—FMEERA eI UAREEANE. Rz &8

return IEGAT , MIFEZEH var value = yield* iterator FIFZZIREN return IEERYE.
—= T
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WR yield* FHERE—MEE  BTHAERESISERSE  AtHSBHEERR.

function* gen(){
yield* ["a", "b", "c"];
}

gen().next() // { value:"a", done:false }

EEAIEF , yield BSEENRTIES | REMNEENMHE , T ESHETRENEHENEHEIR.
SR b, (HIEIRENRESR Iterator ZM , BIRTLIK yield* 8.

let read = (function* () {
yield 'hello';
yield* 'hello';

HO;

read.next().value // "hello"
read.next().value // "h"

FEREF |, yield RANREENERFE |, yield BTREIENER. RAFRFEES lterator 0, AL yield* &,
WERIFLIERY Generator IREME returniEE , BBATIHLABMCIEERY Generator FENREIEYE.

function *foo() {
yield 2;
yield 3;
return "foo";

}

function *bar() {
yield 1;
var v = yield *foo();
console.log( "v: " + v );
yield 4;

}

var it = bar();

it.next()

// {value: 1, done: false}
it.next()

// {value: 2, done: false}
it.next()

// {value: 3, done: false}
it.next();

// "v: foo"

// {value: 4, done: false}
it.next()

// {value: undefined, done: true}

EEATSESEINRIEA next TNERAHE | FREELSBEHEH | XEEIEE foo B9 return iEG) |, [EREY bar 1RH TIREIE.
BE—MIF.

function* genFuncWithReturn() {
yield 'a';
yield 'b';
return 'The result';

}

function* logReturned(genObj) {
let result = yield* genObj;
console.log(result);

}

[...logReturned(genFuncWithReturn())]
// The result
// EAR [ a', bt ]

TEBEF  FERRER. $5RET BEEMBHREL logReturned IREIRNEHEEXNS , FEURRE yield* IBTIBFHEREL genFuncWithReturn IREIRIE
e, XFXEHHINERESNN , RERNAY BzEMBRREL genFuncithReturn IREIFNBHENR. AL , RENSIERANSENEST
[ 'a', 'b" 1., 1B, B#{ genFuncWithReturn B return IBEANRENE The result , SIR[EIEEZEL logReturned REBHY result T8 , FILESHERIRH
H.

yield* apLAILMRISEEMEN HERESERIFTE R,

function* iterTree(tree) {
if (Array.isArray(tree)) { ) )
for(let i=0; i < tree.length; i++) { —= =
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yield* iterTree(tree[i]);
}
} else {
yield tree;
}
}

const tree = [ 'a', ['b', 'c'], ['d', 'e'] I;

for(let x of iterTree(tree)) {
console.log(x);

~
~
T Qn T o

THE—MEHMERGIT | R yield EUEHTE XM,

/7 R ORI E PR
/1 ZABEGP R TR
function Tree(left, label, right) {
this.left = left;
this.label label;
this.right right;
}

// FHEHF (inorder) i [fj ek %L .
// BTIREIRE AN A, BTLAE H generator ki % .
/7 BRI RIS, BT DU RN B2y deld i [
function* inorder(t) {
if (t) |
yield* inorder(t.left);
yield t.label;
yield* inorder(t.right);
¥
}

/7 R R OB
function make(array) {
/7 FIWTIETS T AT

if (array.length == 1) return new Tree(null, array[@], null);

return new Tree(make(array[@]), array[1], make(array[2]));

}

let tree = make([[['a"], "b', ['c']], 'd", [['e'], "f', ['g"]11]);

// I R

var result = [];

for (let node of inorder(tree)) {
result.push(node);

}

result
// [lal) 'bIJ IC‘J Idl) ‘eI) 'fll Ig‘]

8. fEANREERY Generator FHEY
NBRE— I WEHEMS Generator K21 , LS FEATA.

let obj = {
* myGeneratorMethod() {
¥

15

LRSS, myGeneratorMethod BHRIEBE—1MES , FRXNEMRE— Generator R,

ERERIT S EENSEREMNAT.

let obj = {
myGeneratorMethod: function* () {
Y7
¥
s

http://es6.ruanyifeng.com/#docs/generator
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9. Generator HEHY chis

Generator B ERE—MEFHSE , ES6 MlEX/MBHEEE Generator EERAVSLAI , 4R T Generator FEH prototype XI5 _EAIGIE,

function* g() {}

g.prototype.hello = function () {
return 'hil!';

s

let obj = g();

obj instanceof g // true
obj.hello() // 'hi!’

EABEREE , Generator K& g IREBIAGEMES obj , &2 g BISLHI , MBELKET g.prototype . {BE , IRIE g HIEZBADERE , HASER , BN
g IREINSRIEHEISR |, AR this XK.

function* g() {
this.a = 11;

}

let obj = g();

obj.a // undefined

FEHEBH , Generator & g 7E this WE_EERINT—NEM a |, B2 obj WHEERZIXNMEM.

Generator EREIHAEEIR new i S—iEF , SIRE.

function* F() {
yield this.x = 2;
yield this.y = 3;
}

new F()
// TypeError: F is not a constructor

EEARRBS , new ipSIRMIEREL F —E6ER , BRIRE | BN F AEIEGERL,
B4, BIREDEL Generator ENREI—MNEFRRINISRES] , BEATLAR next 75i% , XATLBRISIERR] this ?

TEHE—NNESE. Bt EF— WS, (£ call FE45E Generator BEIFIERY this , IXFE , MIEREERALIS | XASWEM®E
Generator ERERISEHINTSRT .

function* F() {
this.a = 1;

yield this.b = 2;
yield this.c = 3;
}
var obj = {};

var f = F.call(obj);

f.next(); // Object {value: 2, done: false}
f.next(); // Object {value: 3, done: false}
f.next(); // Object {value: undefined, done: true}

FEAEG , BB F NEBAT this WRIPTE obj XK , RFEAE , IRE— Iterator JxR, XNWRHUT=IR next 733& (EH F REERA yield R
#30) |, oAk F RERETENBANETT. XY, ATEMEBEIEERPETE obj MR LT |, B obj MSBRIA T F AISLH.

EFEARBRYS , FUTHREHRNSR f | EREMAINISREIOIR obj , BIRENEBXH I ERE—T ?

—NINEFLEFRE ob] #8Ak F.prototype ,

function* F() {
this.a = 1;
yield this.b
yield this.c

}

var f = F.call(F.prototype);

2;
33

f.next(); // Object {value: 2, done: false}
f.next(); // Object {value: 3, done: false} . .
f.next(); // Object {value: undefined, done: true} &= ME
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f.a // 1
f.b// 2
f.c // 3

B F USSR , IR EHUT new @S T,

function* gen() {
this.a = 1;
yield this.b = 2;
yield this.c = 3;
}

function F() {
return gen.call(gen.prototype);
}

var f = new F();

f.next(); // Object {value: 2, done: false}
f.next(); // Object {value: 3, done: false}
f.next(); // Object {value: undefined, done: true}

f.a // 1
f.b// 2
f.c // 3

10. §X

Generator SIS

Generator 2SCIVASHIAVERESM. thal , FEB clock REFIE—MASHL.

var ticking = true;
var clock = function() {
if (ticking)
console.log('Tick!");
else
console.log('Tock!");
ticking = !ticking;
}

FEAABAT clock RE—HARFURE ( Tick fl Tock ) |, BT R, MBERRES. XN REUNRA Generator LI, BUE TEIXH,

var clock = function* () {
while (true) {
console.log('Tick!");
yield;
console.log('Tock!");
yield;
}
s

EER Generator SLHS5 ESS SEIINILE | ATLAERID T FSRRTFIASAIINGRER ticking , XEHEREE | BREe (WSFARBAREEN ) . EFFER
HARENRIE , E5 A LB, Generator ZFILARILIARSIMBRERERES , RBEAEASHEIT —MSER | MEMESLTEES.

Generator 512

2 ( coroutine ) 2—HMFEFE(THIA , ATLURMRR M ERIZAZ B0 IMERIEREL". IIFZEERLAFSREAECH , iR LIRS LAEstIl. RiE R —FShk
BFHIRE | [FER—FMFIRAIEIZ.

(1) tHESFHIREHNER

ERATFHIE" ( subroutine ) RAMHLIC EHAH BIITHN | RELBERNFREGEITRE , Z2ERIITRRE. WESERR , 2R
(BREFEERT  BIZSNERE) SJLUFHTIT  BRRE—EIE (SRE ) ATEBETIORES , BhEiE (3R ) HLTEEZ (suspended ) |,
S (ERE ) ZERLIATHEYTIN. RRRN , — MR (EiRE) FUTEI—F , JLIEEHIT | BHITHEEA S — AR (EiRE ) | SRREERE
PATIBORTIR | BIREHT, XFRTLAFTHT. STRPUTINAISAR ( SiRE) | BIARAIHIE.
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http://es6.ruanyifeng.com/#docs/generator

MNEEE |, ERES  FHRRER—ME (stack ) |, MIMERENEFES ME , ERE—MEEEEITIRS , el , ERNZ HSBREAR
it SEEAESAIFT.

(2) HESEBLENER

THEL  IEESAETSESZETINE. EXNEN L, E5SEBENEERAN  $BEECHIITETX. AUSE2REE. BiifrRZLE
F | B—HETLUES ML TETRE  BRETHOMERREE— | EMMEBLTEERE. LWt BENLRERISEIN , BRI MERIST
BEIER , WABEITINERE  EENMERSIFRY TN EIEE S o k.

T JavaScript RBEIRES | REERIF—NMEARK. SINDELNE , 8 MESTLMRFE CIOEMRK. XEMIRAFL | SUEMHEREE , 5L
HERBROARE. TETGRLRFNEEREHEM:  —BHE | RIGRERKEMESR.

Generator BRERE ES6 XHERISEIL , (BEEFATELI. Generator REURFRA HINFE" ( semi-coroutine ) , BERERE Generator FEHIER
&, TRUEIEFAUITINRLS Generator FE, MREZTEHITHINIE | (FAREET LA EHIMFELEEENIT.

SNERIG Generator BREHIFINGE | T2 LIGS N FEEBIMEIIES SR Generator RE , BIIZIBER yield RARTAEIZHIN,

11. [H
Generator JLAEEREHT , RETEFRENE. XFMFRES Generator BEFRIAIHS.

(1) RPEENRSHRE

Generator REATEFHITAIER , ERETLUERLSIRMESHE yield RAXER , FEERA next HENBERIT. XELF EERTAFESERR
T BARSERENEEIRFI LM yield RIANTH , RIEEFZEMA next 75AREHIT. FILL, Generator REHN—MNEELIrE N HEMR*.
AMEFHPRME | IS EEREL.

function* loadUI() {
showLoadingScreen();
yield loadUIDataAsynchronously();
hideLoadingScreen();

}
var loader = loadUI();

// hn#EuI

loader.next()

// UL
loader.next()

LERIEF , E—RER Lloadul RERT , IZREASHIT , (NREI—MNEHRE. T—RWZBHESER next 5i% , WEER Loading RE
( showLoadingScreen ) , FEBEMEEIE ( loaduIDataAsynchronously ), ZEEIHIENNETER . B—X{ER next /5i% , WA Loading RE. &
LIER , XMERRIFNERTE Loading RERNELE |, EPHERE—REL , IKEPHMITAEEISM.

Ajax RHEFIREERE , BT Generator REFEE Ajax #B(F , ILIBELSHAHREA.

function* main() {
var result = yield request("http://some.url");
var resp = JSON.parse(result);
console.log(resp.value);

}

function request(url) {
makeAjaxCall(url, function(response){
it.next(response);
1)-
5/

}

var it = main();
it.next();

FEREBE nain BE , HIEET Ajax BIEKEEUR. AIUEER BTET—Myield , BIIFESASEBENSEATE—H. E8 , makeAjaxCall BRE
FHY next J5i% , WARMNE response B8, EA yield KA , AEREEEN , BEET undefined,

TEHEE—MIF , BT Generator FEGRITIZESIAI

function* numbers() {
let file = new FileReader("numbers.txt");
try {
while(!file.eof) {
yield parseInt(file.readLine(), 10);
}

17125
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} finally {
file.close();
¥
}

FERBITFFASY | 5 yield AR AT AF (TR,

(2) EHIREE
MRBE—SHRFIFERR |, RARER , FTREaSR TEXEF.

stepl(function (valuel) {
step2(valuel, function(value2) {
step3(value2, function(value3) {
step4(value3, function(valued) {
// Do something with value4
1
1)
1
1)

KA Promise 5 _EEAINAD.

Promise.resolve(stepl)
.then(step2)
.then(step3)
.then(step4)
.then(function (value4) {
// Do something with value4
}, function (error) {
// Handle any error from stepl through step4
D)

.done();

FERBELBEERE , Bk 7T ELRTIR BRI T XE Promise f9iEI%. Generator EREFILAH—EHENRIDE T,

function* longRunningTask(valuel) {
try {
var value2 = yield stepl(valuel);
var value3 = yield step2(value2);
var valued4 = yield step3(value3);
var value5 = yield step4(value4);
// Do something with value4
catch (e) {
// Handle any error from stepl through step4

-

RE | R R, RRFEITIIESE.

scheduler(longRunningTask(initialValue));

function scheduler(task) {
var taskObj = task.next(task.value);
// WnHGenerator R FARLE W, Wik
if (!taskObj.done) {
task.value = taskObj.value
scheduler(task);
¥
}

FE, EEIXMEE , REGRPERE  BIFTER task BRIERIPHT , TEEESPERE. EAXBENRIE—EEREIE  SIHEETHUT | R8N

SER(FARITER. MREEHSCORIERE  FUEEN (FPERE) —&.

TE , FIF for...of BASBMORPUT yield SrSHUFHE | IRE—FE—RANEHIREENTTIE.

let steps = [steplFunc, step2Func, step3Func];

function *iterateSteps(steps){
for (var i=0; i< steps.length; i++){
var step = steps[i];
yield step();
¥
}

http://es6.ruanyifeng.com/#docs/generator
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FERIB | 204 steps FHET—MESHNEZNEE , Generator FRE] iterateSteps MEFIRIIXLELENN L yield i<,

BESPBALSERZE BT LUEIE 5 RS MORBUTRYES.

let jobs = [jobl, job2, job3];

function* iterateJobs(jobs){
for (var i=0; i< jobs.length; i++){
var job = jobs[i];
yield* iterateSteps(job.steps);
¥
}

FERIEF |, £ jobs FET—MNRBENZMES | Generator BRE] iterateJobs MEMKRIXLAESINLE yield* d,

BE  FALA for. . .of BRA—RMERRPTIIEESNESE,

for (var step of iterateJobs(jobs)){
console.log(step.id);

}

BXIREE , LEMNMERERTIELSRRERSERFNER | TREARTRIFNSER, RERRAPUTRSNSE | WEREEN (RSEBIE) —

BENETTE.
for...of FURRE— while fBER , FILAEEAIRAISER EHATHIR THRZIE.

var it = iterateJobs(jobs);
var res = it.next();

while (!res.done){
var result = res.value;
/! ...
res = it.next();

}

( 3) %= Iterator iEO
FUA Generator &Y , ILAEFEXSR LEFE Iterator 0.

function* iterEntries(obj) {
let keys = Object.keys(obj);
for (let i=0; i < keys.length; i++) {
let key = keys[i];
yield [key, obj[key]];
¥
}

let myObj = { foo: 3, bar: 7 };

for (let [key, value] of iterEntries(myObj)) {
console.log(key, value);

}

// foo 3

// bar 7

EAREEF , myobj B—MEIBXIS |, @IT iterkntries REY , HiE T Iterator A, BHIENR , TUEEENSR LEE next 5ik.

TEHE—MHERRE Iterator FEORGIF , REFEREEEXMEN.

function* makeSimpleGenerator(array){
var nextIndex = 0;

while(nextIndex < array.length){
yield array[nextIndex++];
¥
}

var gen = makeSimpleGenerator(['yo', 'ya']);
gen.next().value // 'yo'

gen.next().value // 'ya'
gen.next().done // true
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(4) EREIREH

Generator FAILAE(FREURSN , B, JUEER— AN , B Generator REHLUREI—RFINE , RERECHLXMEERARN |
IRAEEINEERRTEN,

function *doStuff() {
yield fs.readFile.bind(null, 'hello.txt');
yield fs.readFile.bind(null, 'world.txt');
yield fs.readFile.bind(null, 'and-such.txt');
}

FEHERERORRE =R, (BEHTERT Generator K&, SEATLUMSAMBEAEDEE | AIRX="MNREAIFREL,

for (task of doStuff()) {
// tasksE—ANEREL AT LUK Il R BOIEE (8 e
}

SCRRE , GNERF ESS F|X |, T2 LAEEENL Generator RUIXFAIE.

function doStuff() {

return [
fs.readFile.bind(null, 'hello.txt'),
fs.readFile.bind(null, 'world.txt'),
fs.readFile.bind(null, 'and-such.txt")
1
}

EERIREL , ATLAF—R—HFRY for. . . of fEERALIR | PIME—LUER , BURHEB L Generator (ESEURREIRIF . BE T RISERIEO.

B
it
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ECMAScript 6 AlJ]

F# - i
SIS BRI
| QJ

B#

0.1

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Generator FHEN TN

1{ERBE
2.EFE
3.Generator F&]
4.Thunk &2}
5.co &R

BEYRTEXT JavaScript IBEAEE, Javascript IBSHHTRER RN , MRISTERERE , RAREA | ERAT. AEEZENE
Generator EREANAI5eR F2HRIE.

1. (ERG%
ES6 MEAELIRT , SRR | AR REIE,
- ST

- R#/1T19
- Promise 348

http://es6.ruanyifeng.com/#docs/generator-async 1/15
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Generator & JavaScript SREBN T — 2R,

2. BFRES

54

FMB"8L" , BRRME—MESTRIEESTHRY  JUIERBIZESWRANDI MR | SSHITE—R , AREMHIVTEMES , SHiF 7 &S, BRIk
HITEER.

tegn , BE—MESRIZECUHHTAER | (ESNFE—REMRFRFERLER , EBRENM. RE  BFHUTEMES , SRBFRGREN Y , BE

EHTESHOSE R (WEXH ) . XMRNESRIT | SIS,
AR , ESRITRINMELS. RTRESHIT , TRERARMES | LU FRAMNERIEE RO ERAE , iR REET5E.

ElREE

JavaScript IESX SRS , BUERIARE. FRBRIEERL , MEEESHNE_REREE— RYEE , FEEHMHITXMESHIIR , EE
ERXANEE, ERRSIIEERTF callback , BiFIRHME "SEHAM".

B TRER | RS,

fs.readFile('/etc/passwd', 'utf-8', function (err, data) {
if (err) throw err;
console.log(data);

s
LEREF |, readrile RENE=124 , MEERERE , OHEESNEZER., SEHRIERFAIRET /etc/passwd NG |, EIEREA SHIT.
— N EBNERE , A4 Node 49E , EIEREEIE—NSE , HWAEBIRUR err (WRRBEIR  ZSHFI null ) ?

FREZHITORMER  E—BRITRIIE  ESHAEN LT XONEHEEER Y. EXLUEEAER | R LT XINEEE AR | REEsFs
., BNBTR.

Promise

ERRSASHSAERE , CRRREHIES N EIRRARE. REEW A XHZE  BiEile XX, BT,

fs.readFile(fileA, 'utf-8', function (err, data) {
fs.readFile(fileB, 'utf-8', function (err, data) {
/...
1
s

THERES | INREORIEBR A LRI | iatISERE. ABARNIAR  MEEALRE  RRMSEN—E , TEEE. RS MREEREY
RTIERE  REE—MAMFFEEN , SR LERARSFTEREERE , TaEEREEN. XMERHARA " ERREAL" ( callback hell ) .

Promise MSHENTHFRX NIEMRLA). EFARFHNEEE  ME—FHNSE | AVPSEIERAIRE | KasElEA. KA Promise , 4R
EREANXM, BENT.

var readfFile = require('fs-readfile-promise');

readFile(fileA)

.then(function (data) {
console.log(data.toString());

o)

.then(function () {
return readFile(fileB);

o)

.then(function (data) {
console.log(data.toString());

o)

.catch(function (err) {

console.log(err);

1
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FERRE , FfERT fs-readfile-promise #HHR , BRERFERE—1 Promise hRAH] readFile &L, Promise 12 then FiENNEEIEREL ,
catch FAFIRHUTII R HAIER.

HJLEE] , Promise NEERZEARERIRUE | (R then TNELUE , RSESHRMBRIITESEBET | BRIV, FEHE.
Promise RISRKIRIBLZILITR | [RFAVESH Promise BT —T , FEHARME , —IREEHME—IH then , FERANENEBEETER.
Ba , BIREEFNEEE ?

3. Generator H#{

iz

ERNRIEIES RERSRENBRASR (HLESASHRASE ) . EPE—FME 112" (coroutine ) , BRRSNMEEEEINME , TRESE
%.

B RERRE  NERELERE. BRETREARUIT.

- B2, 2 A FHIBHUT.

- BTH IMEARUTEI— NS JUTREERREINE s .
- B=2, (—REERE ) g B EHUTI.

- B |, hiE A IREHUT.

LEREAOME A | BIRFEES  BNESAHMR (SR ) 1T,
B , RS RIMESIEIT.

function* asyncJlob() {
/7 . AARES
var f = yield readFile(fileA);
/7 . FAAREY

}

EEATEEIRE asynciob B—MIME | BRIRIDHAETAT yield i<, BRFHPUTRILLL , FUTRUSEEMINE. RN  yield BSERFLMD
MERRID L.

IEBE yield SpSHET  SRHUTRURE] , BNEEAMSTREERIIT. BRRANR  MEABNSEFEERSEE  MRER yield®<
EE—&—#.

h¥26Y Generator FHEIEEIR
Generator FREUEIFEIE ES6 HISEHL , SRS E T A H REEIHIT ( BEEHRIT) .

A Generator REFLE—MEENRSES B RERSASNER. FLREEEEEMNMTT , & vield BOIEA. Generator REAIHITS
EAT,

function* gen(x) {
var y = yield x + 2;
return y;

}

var g = gen(1);
g.next() // { value: 3, done: false }
g.next() // { value: undefined, done: true }

LEHHEF , B8R Generator FE , SIREI—MEBEE (BNEFHSE ) g. X2 Generator RERRATFEHBRENS—MES | BITEASIRELE
R, RENEIEHIISR. AR ¢ B next 5k , SRS (AMTHRESESHNE—ER) | EEE—MBERN yieldiFE , LHAIEHITEIx + 28
1k,

=2, next FEAWERRDMNERNIT Generator EREL, BRIAA next 51k , RIREI—MIR , RRZHRINERANERE ( value BMHEF done Bl ) .
value BMER yield BAEERANIE , TRHFIMERIE ; done BMRE—MP/RE , ¥ Generator RERBHITREE , BIESIEE F—EL.
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Generator FERYEIEIIRFNER IR

Generator REFLIEEHITIIRERIT , XECREIRESASIRARRE. Rtz , ERERMEHE , FETLUFIRSRENTERRASTE | §
ARSI MOBIRSTIRNEIRIENH,

next IR[EIEAY value Bt , & Generator REAIMAHEIE ; next FIARAILUIESZ 241, [ Generator REUWRPIINLGE.

function* gen(x){
var y = yield x + 2;
return y;

}

var g = gen(1);
g.next() // { value: 3, done: false }
g.next(2) // { value: 2, done: true }

EEAIGF , F— next 75iET value BIE , IREFRIA x + 280E 3. BN next TIEHESHE 2 , RPMSHALUEN Generator RE , {EAEMNER
SAASHIREER | WREARNER y 8. Bt , X—PH0 value Bl , RERIHMZ 2 (TEyHIE) .

Generator EREREREA LABBEHEIRAMENRS | FERREAIMBHANER,

function* gen(x){
try {
var y = yield x + 2;
} catch (e){
console.log(e);

1
J

return y;

}

var g = gen(1);
g.next();
g.throw("HH# T7");
/1 HEET

LEAIBISRE—T , Generator EREURSL , ERHEFHIISRAY throw FEMIHAIEIR | BTLARERERIARIAY try. . . catch (URBHUESR, IXRERE | AL
BSEERAAE | T T HEMZE LSS , XNTRERETESREEN.

BRP(ESHIFIE
TEEENEFER Generator R, HIT—MEILHNFSES.

var fetch = require('node-fetch');

function* gen(){
var url = 'https://api.github.com/users/github’;
var result = yield fetch(url);
console.log(result.bio);

}
FERHEBF , Generator BREEISR T — MNREIRIE | IZIRIESOEN—MEEEO |, ATSM JSON 1SXBIEURFITES. FERIEREH , XEBRABIEER
BESEE , BRTINLT yield ®<,
PUTXEBRRBIAENT.

var g = gen();
var result = g.next();

result.value.then(function(data){
return data.json();

}).then(function(data){

g.next(data);

1)

LERREF , BT Generator RS , SREVENEEXNS |, AREM next & (B217) | HUTHSESHE—MNER. BT Fetch IBHUREIRIZE—
Promise X35 , FLLER then HiEEE T next ik,

HLIER , B Generator REUISSPIRERTMEREE  (EENEEERAASE (AMIRHITE MR, [FIITEZMNER) .
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4. Thunk H#§
Thunk REEBNAIT Generator REHI—FIE.

SHRIR(ERRE
Thunk EREERTE EMELE 60 FRFTET.
BRES , RAZIESRINIES | HENEREERT  MEBEASHENT. — MHOIERR RERE" , DRSS HRIERIZ AR RE.

var x = 1;
function f(m){

return m * 2;

}
f(x + 5)
TERBEENEH f  AEACEARER x + 5, &0, XNREARRIZERTKE ?
—MENE"ZEER" (call by value) , BIFEHANREUAZET , SiitE x + sHIE (5T 6) , BEXMEENRE f. CIESHRAXFMEE.

f(x + 5)
// AR, 2EFT
f(6)

B—HELEMERZEA" (call by name) , BIEEERIAT x + 5 EANREUR , RERZIERNRHERE,. Haskell IB5RAXFRE.

f(x + 5)
[/ FER PR, 2R
(x +5) * 2

EEERERREA Wity ?
EEREETE. SEBEMRKESR , ERNSHRENMER , LR LERBEXNSH , BsEMIERERK.

function f(a, b){
return b;

}

f(3 * x *x -2*x-1, x);

EFERBS , R f NENSHEEROFREAN | EERHARRNLER. MXMSEKE , LR EETOEN. AL, 5—EiHEYERmE
FHEZBA" , BMRAEHUTRIRIE.

Thunk BHBIEX
EBIERIER T FERESEHEI— NN REZF | BEX NG REUENREIR, XMEATREFIUE Thunk &L,

function f(m) {
return m * 2;

}
f(x + 5);
// ERT

var thunk = function () {
return x + 5;

}s

function f(thunk) {
return thunk() * 2;
}

FEAED , B RIS x + s DREEIRT. NEREIRSHATTTT | 33 Thunk BRECKERDT.,

X2 Thunk REHIEN , ERMERER H—FhSCIIEE , kSR RIAR.
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JavaScript i85 Thunk &)

JavaScript IESE2EEERA , B Thunk RS YVERARE. £ JavaScript B3

PMNRIZZEEARSFASEHEIR SR,

// EEMANreadFile (£S5
fs.readFile(fileName, callback);

// ThunkfRAreadFile CFAZHRAD
var Thunk = function (fileName) {
return function (callback) {
return fs.readFile(fileName, callback);
s
s

var readFileThunk = Thunk(fileName);
readFileThunk(callback);

EEAIEF, fs EIRAY readFile ITER—MESSHAE , MNSHOBAMEEIERE. SIHRFNE , BRM T —MESHRL , REZE3E

FEIFASH. XPBESHRE | BN Thunk HEL,

(AR, RESHERBRE , MEESMR Thunk RERIFR. TEE—MERA Thunk REGEIES,

// ESSHRA
var Thunk = function(fn){
return function (){
var args = Array.prototype.slice.call(arguments);
return function (callback){
args.push(callback);
return fn.apply(this, args);
}
s
s

// ES6IA
const Thunk = function(fn) {
return function (...args) {
return function (callback) {
return fn.call(this, ...args, callback);
}
s
s

{EFE_EEATEEHRRS | 4R fs. readFile AY Thunk BR%L,

var readFileThunk = Thunk(fs.readFile);
readFileThunk(fileA) (callback);

TEES—TENF.

function f(a, cb) {
cb(a);

}

const ft = Thunk(f);

ft(1)(console.log) // 1

, Thunk REEIEIITERIAT , MESSHRE , BSHERN—

Thunkify &R
HEFINMBRUREIRES | EINEER Thunkify L,
BRRRE.

$ npm install thunkify

ERE=T.

var thunkify = require('thunkify');
var fs = require('fs');

var read = thunkify(fs.readFile);
read( 'package.json"') (function(err, str){

http://es6.ruanyifeng.com/#docs/generator-async
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// ...
s

Thunkify BSRE3S E—TARMEERRIEE RS S &R,

function thunkify(fn) {
return function() {
var args = new Array(arguments.length);
var ctx = this;

for (var i = @; i < args.length; ++i) {
args[i] = arguments[i];

}

return function (done) {
var called;

args.push(function () {
if (called) return;
called = true;
done.apply(null, arguments);

3

try {
fn.apply(ctx, args);

} catch (err) {
done(err);

¥

}
¥
s

CHREBEZS T —MEENE |, & called FHRENBEREHE TR, XEANIRITS TXAI Generator BEHEX. BE FERIGIF.

function f(a, b, callback){
var sum = a + b;
callback(sum);
callback(sum);

}

var ft = thunkify(f);

var print = console.log.bind(console);
ft(1, 2)(print);

/13

EERRET , BT thunkify RAFERRSEHTX , FAREBIH—TER.

Generator BERRIESE

{REJgEsIa) , Thunk REBHAR ? BIERLBIFLIZTAR | B2 ES6 B Generator B#{ , Thunk REIFERILAATF Generator REHIBENTR

TEEHE,

Generator ERERILAB AT,

function* gen() {
// ...
}

var g = gen();
var res = g.next();

while(!res.done){
console.log(res.value);
res = g.next();

}

LEHABF , Generator B gen EBEHITRFIEER.

BR  XTEGRSEF. MRVIRIERT—SHIT  F8EUTRE—% . LENBMHITHART. XY, Thunk RETEiEE

. TEH Generator REEIEE TN RSIRIE.

var fs = require('fs');
var thunkify = require('thunkify');
var readFileThunk = thunkify(fs.readFile);

var gen = function* (){
var rl = yield readFileThunk('/etc/fstab');

http://es6.ruanyifeng.com/#docs/generator-async
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console.log(rl.toString());
var r2 = yield readFileThunk('/etc/shells');
console.log(r2.toString());

}s
LFEREF |, yield (S BTEEFIIMITAGEE Generator K2] , BBAMEE—MSIE | BHITERIRL Generator K],

XHFFERE Thunk B2, BABRILIERRREE , BHITIEOERSE Generator &, AT ETER , Hi1SCEWNEFIHUT LEXA Generator

var g = gen();

var rl = g.next();
rl.value(function (err, data) {
if (err) throw err;
var r2 = g.next(data);
r2.value(function (err, data) {
if (err) throw err;
g.next(data);
1
s

LERBT , T8 ¢ 2 Generator FEHINERIEST | FREBIHUTEI—E. next FiZRMEBIEBIRIT—F | FHREIZEAYSE ( value BHM
done B ) «

FHEE LEANES , ATLURKIL Generator REEIHUTIIE , HSLRBR— P EIERE , REEN next 757580 value Bit. XEEFHATTLIRBEIIRE
ENFERX NI,

Thunk EHRIEhRIEERE
Thunk REEIERIED , TFILIBHT Generator &3, TFEFE—MNET Thunk REH Generator #4728,

function run(fn) {
var gen = fn();

function next(err, data) {
var result = gen.next(data);
if (result.done) return;
result.value(next);

¥

next();
}

function* g() {
/...
}

run(g);

FEMCEBAY run BBEL, 2 Generator EREIBEIITES. PIEBHY next BREHLRE Thunk MIEIEEREL. next REUTEIEHBEI Generator BREIHY
T2 ( gen.next 757X ) , /I Generator BREUEEREER ( result.done Bl ) , AIRIRLER , HUIF next REIBEN Thunk R
( result.value Bt ) , BUFEIZERL.,

BTXAMITEE  PUT Generator RESEST. FERBESDOIFLERE | B Generator BEEN run RERIFT. Z | AIIRES— RSB
&, #BEZ Thunk &, HEW , IR yield SEEAIMAE Thunk R,

var g = function* (){
var f1 = yield readFileThunk('fileA");
var f2 = yield readFileThunk('fileB");
/] ...

var fn = yield readFileThunk('fileN");
¥
run(g);
FEARRS , R e #ET n MRPIGEECUHHENE | REHUT run RE , XEBIFMSBETMR. XiF—k , RLRIEMALUSEERSEE  mE
— TSR AT LAAA T

Thunk BHFFARZ Generator REBEFHATHIE—TTR. EABHHUTHIXER , LWRE—FME , BaizH Generator REHIRE , BWFNIRIEIR
FAIHTIN, ENEREETLIMEIX—5 , Promise XRIEATLAHEIX—5.
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BEXEE

co IEHREZEZIEER TJ Holowaychuk F 2013 & 6 BRHH—NTE , FBF Generator REHIBEEHIT,

TEE— Generator & , FAFHRIERFE N4,

var gen = function* () {
var f1 = yield readFile('/etc/fstab');
var f2 = yield readFile('/etc/shells');
console.log(f1l.toString());
console.log(f2.toString());

s

co {EHRATLIUHRARFSRE Generator ERENHIHNITES.

var co = require('co');
co(gen);

EERHEBF , Generator BEIREEN co &L , HiaBmHA{T.
co FREPRE— Promise I3 , EILAILAA then J5i&RINEIEREL.

co(gen).then(function (){
console.log('Generator ERHEHATIEL');
1)

EEARSS , FE Generator REHITEAR , MSBIH—ITIETR.

co {EIRRYIRIE
R4 co JLIEEMNIT Generator R3] ?

BIERY , Generator FIR2—PMRLBRIFNERR. BRIBEMMTHEE T  ARLERIFETER | S8BBNENIT.

PRTTERT LMHERR — R,
(1) EARE. BRSRECER Thunk R, EREERSERRERTN.

(2) Promise X5, ERERIEQEER Promise X5 , F then FEREHITAL

co HERESLHBHMINENITER ( Thunk EREFD Promise 335 ) , BEER—MER, EM co RIRIRSMZ |, Generator HEA yield Gp</EHE , R

BER Thunk E#EL Promise X5, WREASIIRIOMER , £EFEDE Promise MK , BAILUER co , FHREMAIIF.
EF—TEENETET Thunk RERIBZHITEE., TEHRE , £F Promise WRAIEHITRE. XZEM co BHUIAT,

HF Promise WREIBHINIT

TG LEEGIF. B5% ., 18 fs R readrile FiAEEER—1 Promise Y95,

var fs = require('fs');

var readFile = function (fileName){
return new Promise(function (resolve, reject){
fs.readFile(fileName, function(error, data){
if (error) return reject(error);
resolve(data);
s
1)
15

var gen = function* (){
var f1 = yield readFile('/etc/fstab');
var f2 = yield readFile('/etc/shells');
console.log(f1l.toString());

http://es6.ruanyifeng.com/#docs/generator-async
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console.log(f2.toString());
s

RiE , FahhiT LMY Generator &L,

var g = gen();

g.next().value.then(function(data){
g.next(data).value.then(function(data){
g.next(data);
1)
s

FaIPUTESIRURA then 753% , EERNEIARE. BHETX—R , BALSH—EaiTR.

function run(gen){
var g = gen();

function next(data){
var result = g.next(data);
if (result.done) return result.value;
result.value.then(function(data){
next(data);
s
¥

next();

}

run(gen);

LEREF , RE Generator REIAZHITEIRE—2 | next REFIREBRS | LULSLIIEMIT.

co tERAYGERD
co HE FEINEHITENYT R, eRRBREHT , IEEEER,
Bk, co REUES Generator REERSE] , IRE— Promise XI&,

function co(gen) {
var ctx = this;

return new Promise(function(resolve, reject) {

1)
}

FEIREIRY Promise YISREM , co fiaESE gen 25/ Generator R, RE | HMHUTIZREL , BRI HEHMEFNS | IRAEHMERE , 75
Promise XISRAIRZSHKIA resolved ,

function co(gen) {
var ctx = this;

return new Promise(function(resolve, reject) {

if (typeof gen === 'function') gen = gen.call(ctx);
if (lgen || typeof gen.next !== 'function') return resolve(gen);
1

}
F5 | co 1§ Generator REHIAEBEERIRAI next J5i% , EARAE onFulfilled BR%Y, XFERNTREBHBIEMLHANER.

function co(gen) {
var ctx = this;

return new Promise(function(resolve, reject) {

if (typeof gen === 'function') gen = gen.call(ctx);
if (!gen || typeof gen.next !== 'function') return resolve(gen);
onFulfilled();
function onFulfilled(res) {
var ret;
try {

ret = gen.next(res);
} catch (e) {
return reject(e);

¥ = .
next(ret); == =
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}
3
}

&E  BEXEN next BE , ERREBHAES.

function next(ret) {

if (ret.done) return resolve(ret.value);

var value = toPromise.call(ctx, ret.value);

if (value && isPromise(value)) return value.then(onFulfilled, onRejected);

return onRejected(

new TypeError(

'You may only yield a function, promise, generator, array, or object, '
+ 'but the following object was passed: "'
+ String(ret.value)

EmEAEEF , next REEIAERES , —HRBEMNTHS.

F—1T , BELRIES N Generator REMRE—F , NREMIRE.,

BT, WIRE—SRYRENE , 2 Promise XK,

=17, £ then 73i% , JIREWENN LEIERE , ATFET onFulfilled BREFRRIEF next &L,

FEIT , EEHABAERPERT (S403E Thunk EEHN Promise 335 ) |, & Promise JISRHPRSHN rejected , NI LEHIT.

WIBHENFSIRE
co SUFHARMF IR | RIFRLRERIET | SREN2iB5m , FHITT—5.
XA, EEFRRRFERERASYIRER , IR yield IFEEHE.

/1 BN
co(function* () {
var res = yield [
Promise.resolve(1),
Promise.resolve(2)
15
console.log(res);
}).catch(onerror);

/1 MRIG %
co(function* () {
var res = yield {
1: Promise.resolve(1),
2: Promise.resolve(2),
s
console.log(res);
}).catch(onerror);

TEHEB—MIF.

co(function* () {
var values = [nl, n2, n3];
yield values.map(somethingAsync);

s

function* somethingAsync(x) {
// do something async
return y

}

EEAYCEBAVFHA=A somethingAsync REBR(F | FRCAIEEBTERL , Z2HT T,

525l : 48 Stream
Node 2{ft Stream HXESHIE , FRERRMIBHIEN—3D |, BUBEDHR—HEORNE | S SRR —k. XNTHEBEXIESIEEES
F, Stream 1ER{FEFA EventEmitter API , £ =1514, - -
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- data ¥ . T HEUEBREBEERTF 7.
- end S : B EUER BE ST,
- error B | REEIR,

{8 Promise.race() & , ATLIAMTIX=ASEMZFP—IRITERE | RES data EHRFTREN | ZHANT— M EUERAGNE. i, FiITLiEE

—while fE3 , STAUFTEEEANEEL.

require('co');
require('fs');

const co =
const fs =
const stream = fs.createReadStream('./les_miserables.txt');
let valjeanCount = 0;

co(function*() {
while(true) {
const res = yield Promise.race([
new Promise(resolve => stream.once('data', resolve)),
new Promise(resolve => stream.once('end', resolve)),
new Promise((resolve, reject) => stream.once('error', reject))
1PN
if (lres) {
break;
}
stream.removeAlllListeners('data');
stream.removeAllListeners('end');
stream.removeAllListeners('error');
valjeanCount += (res.toString().match(/valjean/ig) || []).length;
}

console.log('count:', valjeanCount); // count: 1120

1)

LFERIERA Stream R (FRISHR) BIXAIYE |, WWFENEUERERFER stream.once ik , fEdata. end.

VEAREL, L& res ABT data BHERENZHBE | RRRIMSMEIERL F valjean X MAHIMANREL

error =ANEMH ERIN—XRIEE

B
i
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ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

async ##

1.8Y

2.EFEE

3.i8i&

4.async FERYCINRE
5.5H{th BB ERELE:
6.5£6 : IRIRFSR TSR
7.REiBHE

1. 8%
ES2017 #RES|INT async HE , HIERHIREREEMAE.,
async HREEH4 ? —3iE , B Generator REHNE L.

BIBE— Generator & , HORIEEFN I,

const fs = require('fs');
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const readFile = function (fileName) {
return new Promise(function (resolve, reject) {
fs.readFile(fileName, function(error, data) {
if (error) return reject(error);
resolve(data);

s
1
}s
const gen = function* () {
const fl = yield readFile('/etc/fstab');
const f2 = yield readFile('/etc/shells');

console.log(f1l.toString());
console.log(f2.toString());
s

Bhk async RiE] , Fil FEIXEE.

const asyncReadFile = async function () {
const f1 = await readFile('/etc/fstab');
const f2 = await readFile('/etc/shells');
console.log(f1l.toString());
console.log(f2.toString());

async %[ - ECMAScript 6]

¥
—HEFRERI , async REERRIS Generator REES ( * ) B async |, 1§ yield BIBE await , (UHTIE.
async EREIRT Generator EREEIBUH |, AEIELATFIYMA.
(1) REHITER
Generator REHIHUTVIRERITS , FTUIA BT co R |, T async REETHHUTER. HHER , async REATHUT , SEBRH—R—HF , RE—
17,
asyncReadFile();

FEAMAZSAR T asyncReadFile Y , AR CHESEFIHIT

HIFHT , BEIRGEER

(2) EFHREN.

async flawait , LEBESH yield , IBEXEERET. async RnREEGRLERE,

(3) &I avEmmt.

co HEHRATE |, yield HSFEERALE Thunk FREEL Promise X152 , M async &

FFERFNM/R(E | (EXNERTRBERE) .

(4)IREERZ Promise,

async FREHGREER Promise 395 , Xtk Generator &

H— , async REGEETIBIES N RSIRE , BEMAI— Promise 345 , T await GO REMIER then &<

 BHRESER. X

REABRENERZ Iterator WHRSGEET.

await RZRECHENRALNTESFER

BRERRY await apSfEE , BILAR Promise XISRFIRLG

{RATLARR then J5iEISE F—SHURLE.
HOEENE.

ST2AME Generator K& , FEWA next /335 , SiEF co 1B, A8E

REE (ME. F

2. BXRiE

async ERELRE
REAREEANER.

TEZ—MF.

async function getStockPriceByName(name) {
const symbol = await getStockSymbol(name);
const stockPrice = await getStockPrice(symbol);
return stockPrice;

}

getStockPriceByName('goog').then(function (result) {
console.log(result);

1)

LTEBE—NRERERNAIRE , REGIEN async XEF , FHZ

TEHEE—MIF , EEs e ERE—ME. =

http://es6.ruanyifeng.com/#docs/async

—> Promise X5t , AILAER then JARINEERE, SREHUTHINE | —Bi82 await BRRIERE , FEIFSERIESR , BIEER

HAEPERLIRE. BARIZREET , 2I7ENRE— Promise XY,

T
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function timeout(ms) {
return new Promise((resolve) => {
setTimeout(resolve, ms);
1
}

async function asyncPrint(value, ms) {
await timeout(ms);

console.log(value);

}

asyncPrint('hello world', 50);

EEAHBEE 50 ZMLUE , #ith hello world,

BT async BREUREIRIRZ Promise 395 , AILMER await SpSHISEL. FRLL , EEAGIFHEITLASHE FEAF.

async function timeout(ms) {
await new Promise((resolve) => {
setTimeout(resolve, ms);
1)
}

async function asyncPrint(value, ms) {
await timeout(ms);
console.log(value);

}

asyncPrint('hello world', 50);

async B ZMERR .

/] PREGE
async function foo() {}

/] BREERIEA

const foo = async function () {};

/1 SEITTE
let obj = { async foo() {} };
obj.foo().then(...)

// Class [MJ7ik
class Storage {
constructor() {
this.cachePromise = caches.open('avatars');

}

async getAvatar(name) {
const cache = await this.cachePromise;
return cache.match(" /avatars/${name}.jpg );
}
}

const storage = new Storage();
storage.getAvatar('jake').then(..);

// Hisk kAL
const foo = async () => {};

async %[ - ECMAScript 6]

3. 8%
async BREANEZRNER_EEVIRTEER |, YR iR IE S,

iZ[E] Promise &5
async FREURE— Promise X%,

async EREIAER return IBTIREIRVE , A then FiAEEREHISE.

async function f() {
return 'hello world';

! [
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f().then(v => console.log(v))
// "hello world"

LT, R BB return SIREIRYNE , S then JTEEVHREUZIE].
async FREAEMMHIER | 2SEUREAT Promise JIRIEA reject R, MHABERMIREMW catch FTEERDREURILE].

async function f() {
throw new Error('Hi47T");

}

f().then(
v => console.log(v),
e => console.log(e)
)
// Error: HifhT

Promise JRAVIKSIEN
async REURER Promise 335 , MREEIREIEE await L/EEA) Promise ST , AEKERSKE |, BIEBE return IBOEETIHE
R, AR , RE async RERERRISLSERERITR | ZRHUT then FEIEERIEIEREL.
TEE—MIF.
async function getTitle(url) {
let response = await fetch(url);

let html = await response.text();
return html.match(/<title>([\s\S]+)<\/title>/i)[1];

getTitle('https://tc39.github.io/ecma262/").then(console.log)
// "ECMAScript 2017 Language Specification"

EEARR , RE getTitle REPE=ME(F « MIENNI. BUHIA, NERERAS. RAEX=/MNEFEEEH  ASHIT then INEEERM

console.log,

await s

EEBERT , await HL/EEE— Promise &R, MNRAE , SWEEM—IZED resolve fY Promise XY&R,

async function f() {
return await 123;

}

f().then(v => console.log(v))
// 123

LEERIEF |, await EpSHISEEEE 123 , ©EHFEERL Promise 335 , H3ZB0 resolve,

await A fEEAY Promise XIFRANEEEA reject KZE , N reject FISEIEM catch FHiANIEIAREUEKE].

async function f() {
await Promise.reject('Hi 1 ");

}
fO)

.then(v => console.log(v))
.catch(e => console.log(e))
/1 HET

IR, EEREY , await iIBGRIEIRE return , B2 reject FANSEURIAMENT catch FANENEREL. XBEURTE await BIEMNL return , 38R
2.

RE— await IFARHERY Promise 354 reject , BBAEEA async REEBSHRIHAT.

async function f() {
await Promise.reject('ii T ");
await Promise.resolve('hello world'); // A&7

}
= T
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EEES , E2A avait IBARASHUTHY , BASE— await IBAREER T reject .,

B, HNFERMERT— MRS BRERN , EAZRIEENSSERE, XETLUESE— await B try. . . catch FHEEE , XEAERXMELRER

B, B await FRMAT.

async function f() {
try {
await Promise.reject('Hf T ");
} catch(e) {
¥

return await Promise.resolve('hello world');

}
O

.then(v => console.log(v))
// hello world

B—M75iAR await [FEAY Promise JHEHBIE— catch ik , AMIERTE A AEHIIAYEIR.

async function f() {
await Promise.reject ("4 ")
.catch(e => console.log(e));
return await Promise.resolve('hello world');

}
O

.then(v => console.log(v))
/1 HET
// hello world

R TE
WIER await [EEINSRLRIEHES  BBAZERT async REVREIRY Promise XIZAF reject ,

async function f() {
await new Promise(function (resolve, reject) {
throw new Error( ‘47T ");
1)
}

fO)

.then(v => console.log(v))
.catch(e => console.log(e))
// Error: g7

EERIEF , async BE f HITE |, await [FEAY Promise SIHRSMH—MERNSR , S catch FEANEIRAREHER | TS EMHAYERST

5. BIHUTIE , ATLISERENAT async BERISCIURIE",
PrLLHEEITT % , BREEMIE try. . . catch (UIBRZ .

async function f() {

try {
await new Promise(function (resolve, reject) {

throw new Error('Hi4E 71 ");

s
} catch(e) {

}

return await('hello world');

}
MRBZA await @<L, ATLAR—HUE try. . . catch 5184,

async function main() {

try {
const vall = await firstStep();
const val2 = await secondStep(vall);
const val3 = await thirdStep(vall, val2);

console.log('Final: ', val3);
¥
catch (err) {
console.error(err);
¥
}

http://es6.ruanyifeng.com/#docs/async
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TERIGIFER try. .. catch 451 , TMZRES K.

const superagent = require('superagent');
const NUM_RETRIES = 3;

async function test() {

let i;
for (i = @; i < NUM_RETRIES; ++i) {
try {
await superagent.get('http://google.com/this-throws-an-error');
break;
} catch(err) {}
¥
console.log(i); // 3
}
test();

LB, R await BAERLLD , BISER break IBTRMIEIR | WNRKM , S catch IFEHIE , REHNT—EER,

EEEER

F—m/, BIHSENT , await SEEA Promise M5 , IBITERAEER rejected , FTLARIFIE await SSHILE try. . . catch XIBHRA,

async function myFunction() {
try {
await somethingThatReturnsAPromise();
} catch (err) {
console.log(err);
¥
}

/] FH—HEk

async function myFunction() {
await somethingThatReturnsAPromise()
.catch(function (err) {
console.log(err);
1
}

BIR, 21 await MYFENFLRE , MRFAFERRIR | RIFLE(REMA.

let foo
let bar

await getFoo();
await getBar();

FERBF , getFoo H] getBar RFMRIZIAIRLIRIE (BIEKE ) | WEMMERXR. XEELLRFEN , BARE getFoo TEMLAE , ZEHUT
getBar , TEAILULENIRENALA.

// BFE—

let [foo, bar] = await Promise.all([getFoo(), getBar()]);
// BEZ

let fooPromise = getFoo();

let barPromise = getBar();

let foo = await fooPromise;

let bar = await barPromise;

LEEFMEiL , getFoo fl getBar ERERAIALE , XM SUEEIEFRAITATEL.
F=, await S REEFAE async REZF , MRAEEZERE . RS

async function dbFuc(db) {
let docs = [{}, {}, {}];

/7 ks
docs.forEach(function (doc) {
await db.post(doc);
3
}

LFERBESRE B avait BESERHZFTT. B , FRE fortach IERISEEI async HEY , WA,

function dbFuc(db) { //XEAFE async

let docs = [{}, {}, {}]; = =
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// FIREAS BRI
docs.forEach(async function (doc) {
await db.post(doc);
}s
}

LFERBARBARESLIE , FRZXI=" db. post BAIFGEFANT , BHERINT , MARYMANT. EMAIISIEEXRMA for B34,

async function dbFuc(db) {
let docs = [{}, {}, {}];

for (let doc of docs) {
await db.post(doc);
}
}

INRHASLHR RS MERFARIUT , TLUER Promise.all J5i%k, H=MEKREPR resolved B , FTEMFHEEHFER.

async function dbFuc(db) {

let docs = [{}, {}, {}I;
let promises = docs.map((doc) => db.post(doc));

let results = await Promise.all(promises);
console.log(results);

}
/] BER TR S

async function dbFuc(db) {

let docs = [{}, {}, {}];
let promises = docs.map((doc) => db.post(doc));

let results = [];

for (let promise of promises) {
results.push(await promise);

¥

console.log(results);

BEI, @std/esm EHINEEESTHEINE await , B await @S A LAARAE async RENEH , EiEFER.

// async RIS

const start async () => {
const res await fetch('google.com");
return res.text();

3

start().then(console.log);
// TiZ await {5k

const res = await fetch('google.com');
console.log(await res.text());

FERBF , FMEEIMAIER 0std/esn INEES , ZREXN.

4. async FRERYCINFER
async BREHICEIREE | B2 Generator REFNIRZMNITEE | BRE—NREE.

async function fn(args) {
/] ...
}

// ERT
function fn(args) {
return spawn(function* () {
/] ...
1
}
FTERY async EREEBRILAS AL EERIE MR , P spawn REHEBIHUTEE,
THEZEH spawn REIISEIN , EARTHERIN B TREER.
= &
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function spawn(genF) {
return new Promise(function(resolve, reject) {
const gen = genF();
function step(nextF) {
let next;
try {
next = nextF();
} catch(e) {
return reject(e);

if(next.done) {
return resolve(next.value);
¥
Promise.resolve(next.value).then(function(v) {
step(function() { return gen.next(v); });
}, function(e) {
step(function() { return gen.throw(e); });
1
}
step(function() { return gen.next(undefined); });
1
}

5. SHttR LB AL

FAIET—MIF | 5kREF async RES Promise, Generator ERETHILLER,

BRERA DOM T LE , BET—RFINNE , si— M IELER | R RE—1. MREPE— I NEHE  ABETHIT

RIBNERTIRENE.

BE5t2 Promise IEIA,

function chainAnimationsPromise(elem, animations) {

// ZEEret FRIRAF E—A Bk H{E
let ret = null;

/1 FE—AFPromise
let p = Promise.resolve();

// fFthendi ik, FRINATA )
for(let anim of animations) {
p = p.then(function(val) {

ret = val;
return anim(elem);
s

}

// RE—NEE T R L Promise
return p.catch(function(e) {

/% RMSENR, AREHAT */
}).then(function() {

return ret;

3

RE E—RThAAT

87X Promise NSALLEEREISIEAREGH , BRE—RELE  AS5T2EBRE Promise A API ( then, catch FE) | BFABHNENRIAE

SEHE.
#ER Generator RENEE,

function chainAnimationsGenerator(elem, animations) {

return spawn(function*() {
let ret = null;
try {
for(let anim of animations) {
ret = yield anim(elem);
¥
} catch(e) {
/% BEGESR, kST */
}
return ret;

3

= T
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EEREBER Generator HREREH TENEIE , iEXEL Promise SRS BT , AP EX AN FLEPEHIE spawn EREAIAEL. XNEEMNARET |
WIRE—MESIETEE . BT Generator K&, EEHBAY spawn REGHEBNNITES . BIRE— Promise 3% , TIEWRIE yield iIBEEHE
A , BIUREI— Promise,

o async RENSE,

async function chainAnimationsAsync(elem, animations) {

let ret = null;
try {

for(let anim of animations) {

ret = await anim(elem);

}
} catch(e) {

/% RMSERR, AREHAT */
}

return ret;

}

AJLIER Async RERISCHIRES | RFAIEX , JIFIRBIENMEXANEE. B1% Generator BiEHRIBEEIHITRE  WEESE@RM | TREHLH
P ABEERD, MRERA Generator ik , BaiHUTHEEERAFBCREE.

6. 5Ll : RIRFR RS IRE
ST , SHBE—ASSIRE , BEREINFM. L, RUSRIER—A URL , RS RIS Mi AR,

Promise FIS;E0T.

function logInOrder(urls) {
// EFEEEUTA URL
const textPromises = urls.map(url => {
return fetch(url).then(response => response.text());

s

/1 FEWRITEH
textPromises.reduce((chain, textPromise) => {
return chain.then(() => textPromise)
.then(text => console.log(text));
}, Promise.resolve());

LTERTER fetch /3% , FIRNTIZER—A URL, 81 fetch I2/EERREI— Promise 335 , B textPromises #{¢H, #AF , reduce FiEORAMIE
4 Promise XI5 , SAIS{HEMA then , A Promise XSRSk , ERATLUR R KSR,

XMEEAREW , AEEttiigE. TEE async REEEHL.

async function logInOrder(urls) {
for (const url of urls) {
const response = await fetch(url);
console.log(await response.text());
}
}

FERBHSCAKAET  [DREAEITEREEREYR L. REF—" URLIREER , 72EENTF— URL , IXEHIEERRE | FEIRENE. RI1F
ERRHRR ISR,

async function logInOrder(urls) {
// FEREHUEFEURL
const textPromises = urls.map(async url => {
const response = await fetch(url);
return response.text();

1)

// AR
for (const textPromise of textPromises) {
console.log(await textPromise);

¥
}

EEARBRF , B nap FIENISEE async RE , BERFHRHUTH , BARE async RERBRUAHIIT , INBRZRNE, JSERY for. . of {EFAIERE
7T await , EILSEI T RIGFHILE.

= T
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7. REiEHEE

(EHaR) —Fi | lterator EOR—MEURRBHRIMNY , RABRMEDRENSR next 73i% , IRBE—INR | RrZEiEHIEHAERIARMIER
8. next INARBIFIRSSRAVEETRE {value, done} , B value RRURIAIEUEAIE , done B—Mh7R(E , FEHRELER.

XEREE—IE , next HEAMREREN , REEAFHOIIZRENE. BHER , —BHAT next /5% , HiRREEHER] value F] done IXFINE
M. RIS IEFIEMRSERE  BARERE , BEXNTRSRE  AKEET. BRilERSER . Generator REEEIISEIRE | IRE—
Thunk EE#EE Promise X452 , B value BHEE— Thunk E#EE Promise X5 , HELUEIREIEENE , M done BUNRERESF4R,

Bal , B—MRR , hRSEBRERHERENEREERED , B value Fl done X NMBMERFE T4 | XA "FLwHEE" ( Async Iterator ) ,

SLEHYEDO
BLBHBISAREEES | EERERREN next 73i% , IREIRIZ— Promise XK.

asyncIterator
.next()
.then(
({ value, done }) => /* ... */
)s

LERTEF , asyncIterator E—NBEEHES , B next JELE |, iIRE— Promise 335, EItt , AILAFERS then F5iEHERE | iX4 Promise 5:HY
REZES resolve LUGHIEIEREL. EEARENSE , WE—NEE value fll done BNBHRINISR | XNRRELEHEE—HFR.

FANE , — M ESRIELEHRASED | BFTE synbol . iterator BHEEE. B, WRIIRLSEHRED , #BFTE synbol.asyncIterator B L
H. FERMHAFAXNSR  REER synbol.asyncIterator BIHAME , EERMIZX CHITREEN.

TEHE—FEEHRIGF.

const asyncIterable
const asyncIterator

createAsyncIterable(['a', 'b']);
asyncIterable[Symbol.asyncIterator]();

asyncIterator

.next()

.then(iterResultl => {
console.log(iterResultl); // { value: 'a', done: false }
return asyncIterator.next();

o)

.then(iterResult2 => {
console.log(iterResult2); // { value: 'b', done: false }
return asyncIterator.next();

o)

.then(iterResult3 => {
console.log(iterResult3); // { value: undefined, done: true }

s

LFEARBY , SEEHRESNRE TRRE. FRERRIRHE , iRE— Promise X5 ; FE| Promise 335 resolve T , BIREI—MNRHRIEER
REFNNR. XHER  FLEHRSRSEDRREITAR—HN , RESSRE Promise MK , fEAHN.

BFHLEREE next 3% , IREIIZE— Promise X495, Eltt , ATLUBEHIE await < EMH.

async function f() {
const asyncIterable = createAsyncIterable(['a', 'b']);
const asyncIterator = asyncIterable[Symbol.asyncIterator]();
console.log(await asyncIterator.next());
// { value: 'a', done: false }
console.log(await asyncIterator.next());
// { value: 'b', done: false }
console.log(await asyncIterator.next());
// { value: undefined, done: true }

EEARRRS, next 7575 await SIBLE , BUAGER then J31ET . BNRIECERIBARLSLIET .

IR, BEIBHER next FEEFTLUELEHEAMRN , AUEE| F—E74H Promise 315 resolve LUSEAM., XMIERT , next FiELBERER , B
REBES—SNIRFET S, TRR—MIF |, 1B next J5iEMIE Pronise. all FiAEME.

const asyncGenObj = createAsyncIterable(['a', 'b']);
const [{value: v1}, {value: v2}] = await Promise.all([
asyncGenObj.next(), asyncGenObj.next()
IDK
= =
console.log(vl, v2); // a b
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B—MEEEREEAREN next ik, RS await RE—HIR(E.

const writer = openFile('someFile.txt');
writer.next('hello"');
writer.next('world');

await writer.return();

for await...of

BIEMEE | for...of FEFAATIERELHT Iterator M. FSIAK for await...of B , WEATEHREH Iterator O,

async function f() {
for await (const x of createAsyncIterable(['a', 'b'])) {
console.log(x);

LERHRBF , createAsyncIterable() IREI—\MNFEEHES , for. . .of EAENARX MNEFHEEH next /5%

SMEIXA Promise 352 , —H resolve , FHBEZIANE ( x ) BN for. . .of BIEIMAE,

for await...of fERI—1EIE , BEPE Y asynclterable #{ERIRLEENO , TLUIBERMNXMER,

let body = '';

async function f() {
for await(const data of req) body += data;
const parsed = JSON.parse(body);
console.log('got', parsed);

}

EEAHEF , req 21 asynclterable X5 , FsRFCIEEEIRE. AILAEE , (£ for await...of fEIALUE , RIBSIFERIE.

R next J53KIR[EIAY Promise XTS4K reject , for await...of FiSIREE , B try. .

async function () {
try {
for await (const x of createRejectingIterable()) {
console.log(x);
}
} catch (e) {
console.error(e);
}
}

EE, for await...of {EAAMBAILA T RELIERSS.

(async function () {
for await (const x of ['a', 'b']) {
console.log(x);
¥
HO;
// a
// b

.catch #51E.

PN
| =T

B— Promise X5, await K

S Generator H3]

& Generator REUREI—NELIEDEIIGE—HF . B Generator IREHIER , 2R

EiBE L, B2 Generator REHE async FiES Generator RERIES.

async function* gen() {

yield 'hello’;
}
const genObj = gen();
genObj.next().then(x => console.log(x));
// { value: 'hello', done: false }

http://es6.ruanyifeng.com/#docs/async
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EmEAEE BE, FUTIEIR

gen B2— 174 Generator g

BHERHEMIZITENZ— , 32 Generator RERMNERSIRIEIIRSIRIERT |, B2

// [ Generator Hi%(
function* map(iterable, func) {
const iter = iterable[Symbol.iterator]();
while (true) {
const {value, done} =
if (done) break;
yield func(value);
¥
}

iter.next();

// 55 Generator H%L
async function* map(iterable, func) {
const iter = iterable[Symbol.asyncIterator]();
while (true) {
const {value, done} =
if (done) break;
yield func(value);
¥
}

await iter.next();

4 Generator g

LTEREF  FUBRRIE TR EREUE | @5 Generator REFIR:

TEEB—15F Generator EFEHIFIT.

async function* readLines(path) {
let file = await fileOpen(path);

try {

while (!file.EOF) {
yield await file.readlLine();

}

} finally {
await file.close();

}

}

async %[ - ECMAScript 6]
— N3 Tterator XY, XNZXIRIFA next ik,

IRE—A Promise Y&,

BERR—EEO.

RS EER LR—HR.

TEREF , BERFRIEER await XHEFHRBE | BD await [FEAVEIE , BOziR[E Promise X5, FLEER yleld KEFRT | B2 next FERNE

TERAUMETS , EREEINFANAVE (B) await file.readLine() HHE) ,
1.

SAEA next () 1

35 Generator BREIAIER , BEREEAT(ER await F yield i, ATLUXIFIESR
éﬂlm‘n’BE’\JfEEsqu,
TEABEXNEE Generator BRERIFENT.

(async function () {
for await (const line of readlLines(filePath)) {
console.log(line);
¥
HO

535 Generator BEAILLS for await...of fBINE ST,

async function* prefixLines(asyncIterable) {
for await (const line of asyncIterable) {
yield '> ' + line;
}
}

8 Generator RERNREIEE—NFE Iterator , BIEXIAREH next /5i%
E—/ Promise 345,

i E

async function* asyncGenerator() {
console.log('Start');
const result = await doSomethingAsync(); // (A)
yield 'Result: '+ result; // (B)
console.log('Done");

}

const ag =

ag.next().then({value,
/...

)

asyncGenerator();
done} => {

http://es6.ruanyifeng.com/#docs/async
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LERIEF , ag & asyncGenerator REUREIAIFLE Iterator XI5, A ag.next() LAfG . asyncGenerator FREIPIZRAIMATIEIIT.

13TEQHE start,
2. await FLIRE— Promise 35 , (BREFASEEXE |, BEETHIT.

3EFME B QbEEHT , yield S ZIREI— Promise X5 , iIZIEHE ag. next () HHREIE.
4. Ak await SSTEEAYERD Promise X352 resolved , FEAEHHERI result &,

5.B4bAY Promise 335 resolved , then JTAEENIENEREFFIRIT , ZRHAISHE— ISR | value FYERFET 'Result:

{#, done BHHIER false,
A 1 B PRI ERZTF FEAIREE.

return new Promise((resolve, reject) => {
doSomethingAsync()
.then(result => {
resolve({
value: 'Result:
done: false,
1
1
1)

'+result,

WMRFL Generator REWIHIEIR , 24 Promise & reject , SAFMIEANEIRM catch FiARHEA.

async function* asyncGenerator() {
throw new Error('Problem!');

}

asyncGenerator()
.next()
.catch(err => console.log(err)); // Error: Problem!

R, B async REURERIZE— Promise XI5 , MHE Generator RENREIIE— NS Iterator W&, TILUXHEIRMR , async REFIFES
Generator % , BHESSIRENFAMAE  HAKLZIRE—FEN. XET  siEFEHHTE  BEEY for await...of BT , IEECHESH

1788, TEME—1FE Generator REHIHITES.

async function takeAsync(asyncIterable, count = Infinity) {
const result = [];
const iterator = asyncIterable[Symbol.asyncIterator]();
while (result.length < count) {
const {value, done} = await iterator.next();
if (done) break;
result.push(value);
¥

return result;

}

LEREF , B Generator REF=ENRLIREDE , 2@Id while EREHIT

done BIEETT true , BIRBRHIEIR , BRHARHITER.
TEZX B TR —MERLA.

async function f() {
async function* gen() {
yield 'a’';
yield 'b';
yield 'c';
}

return await takeAsync(gen());

}

f().then(function (result) {
console.log(result); // ['a"', 'b', 'c']
)

845 Generator REHIILARS | JavaScript FiE 7 LU EREF T

BFY await iterator.next() Tk , MEFHNT—I1ER. —H

'+ result {9

D EIBREL. async & Generator REFNFS Generator F&l, BFREXHEHM

RHATRIZAL. EA L, MRE—FIERIVFAITHSSERE (LHIHEBNU , REBEAHAT , BENER ) |, FJLUER async B ; IRE—&
FIFSEAEEEEREERI R (LUIN—1T—TEBCUY ) | SJLAMERSRY Generator &,

845 Generator BREHBATLAUBT next 75iARISEL , BKIMNEBMENRIEIE.

const writer = openFile('someFile.txt");
writer.next('hello'); // >LEIFAT
writer.next('world'); // SLEIFAT

=

await writer.return(); // 5 ALK

=

http://es6.ruanyifeng.com/#docs/async
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next JiAMISE , MIZREANEPIHRIEENSIE. BIR next FIXEERSHITHY , REH await

2017/11/20
FEREEE , openFile E— Bk Generator &,
mORATEHRENBNREER.

BfE , EHHEEREH , I LMFERSEE Generator %L,

async function* createAsyncIterable(syncIterable) {
for (const elem of syncIterable) {
yield elem;

¥
}

EEAET , BFRERSERIE , FRAEFNREER await XHEF,

yield* &4

yield* BRI LAIR—MNBLRIARS,
async function* genl() {
yield 'a’';
yield 'b';
return 2;
}

async function* gen2() {
// result HALELET 2
const result = yield* genl();

}
FERRBF , gen2 REEFE result TE , RENER 2.

5E% Generator BREF—HE , for await...of fEASEF yield*,

(async function () {
for await (const x of gen2()) {

console.log(x);

}
HOs
// a
// b

B8
Tk

http://es6.ruanyifeng.com/#docs/async
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Class BIEFiEX

1.E&EN

2./ giE

3.constructor Fi%

4. 2$R9SEHINT S

5.Class &tz

6. A FELERF

7.308%5%

sEREE

9.this 9ER
10.name Fit
11.Class RYEUEEE ( getter ) FIFEEL ( setter)
12.Class Y Generator 5%
13.Class BIEEH%
14 Class RIEHSEHZHEHE
15.new.target Bk

1. @Y
http://es6.ruanyifeng.com/#docs/class 1/15
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JavaScript iIFEY , £RLHINRIIERTERBIEERL. TEE—MIF.

function Point(x, y) {
this.x = x;
this.y = y;

}

Point.prototype.toString = function () {
return (' + this.x + ', ' + this.y + ")";

1

var p = new Point(1, 2);

FEXMSEREANERNEIES (til C++ 7 Java ) ZRREK , REZUHFIX NESHEFRBERZ.
ES6 IR TERAGRIESNEE , 5INT Class () XMES , MFANSRIER. BT class XiEF , AILIENE.

BA L, ES6 i class AILIBIERZ—MEZENE , BREKXERHIHEE | ESS ERTLUEEI , FRY class BIERBILNRRENEEEINEH . SEERAXNSR
RIERNEIEME. LEAIRIBA ES6 MY class M5 | Fil FEIXHE.

/178 X3
class Point {
constructor(x, y) {
this.x X;
this.y = y;
}

toString() {
return '(' + this.x + ', ' + this.y + ")";
¥
}

EEABENT MR, JUBRIEEE— constructer 73i% , XEUEMIETTIE | 7 this XEFMARLAINNSR. eRi , ESS FMERE
Point , YR ES6 HY Point ZKANTETTIE.

Point RIRTHGETTIE | BEN T — tostring Jik. FE , EX K"AITERIIHE , BIEAFTEINL function XNKEF , EIRICRIMENHHET
BAELLT. B TEZEAFEESOR T SHE.

ES6 HIZE , RETLIEFRIERENS S5,

class Point {
/...
}

typeof Point // "function"
Point === Point.prototype.constructor // true

EEARIRER |, EROEIEREMERE | RASHMISEEERL,
{ERRAR |, thEERIIRMER new B3, IRERFIIEIETE L

class Bar {
doStuff() {
console.log('stuff');
}
}

var b = new Bar();
b.dostuff() // "stuff"

FERRETEY prototype [BIE , & ES6 Y " LEMEEFE. BLE , BB SIEEREXIEZER prototype BIE L,

class Point {
constructor() {
/] ...

1
J

toString() {
/] ...
}

tovalue() {
/...
}
}
/1 FERT
Point.prototype = {

http://es6.ruanyifeng.com/#docs/class 2/15



2017/11/20 Class %A% - ECMAScript 6]

constructor() {},
toString() {},
tovalue() {},

s

fERR9SC EEERTTE | A2 RAREL RIS,

class B {}
let b = new B();

b.constructor === B.prototype.constructor // true

FEARBF , b2 BEAILHI , BAY constructor FiEFE B FREAY constructor ik,

FAT 380975 R EBE XAE prototype XIS LM, ATLASSBIHTT AR LURIMEE prototype ISR LM, Object.assign JnERILMRIT @I —IRASERINS T
%

class Point {
constructor(){
/] ...
¥
}

Object.assign(Point.prototype, {
toString(){},
tovalue(){}

1)

prototype SYERMY constructor B , BIEHEMA"E"IAS | X5 ES5 BT A2—EH.
Point.prototype.constructor === Point // true
B, KAONBBFEENAITTE | ERAIKERT (non-enumerable ) .

class Point {
constructor(x, y) {
/] ...
}

toString() {
/] ...
¥
}

Object.keys(Point.prototype)

/7 11
Object.getOwnPropertyNames(Point.prototype)
// ["constructor","toString"]

EEARRSS , tostring AR Point XREENAITIE | BREFIKER., X—mR5 ESS BTAT—EL

var Point = function (x, y) {
/...
s

Point.prototype.toString = function() {
/...
s

Object.keys(Point.prototype)

// ["toString"]
Object.getOwnPropertyNames(Point.prototype)
// ["constructor","toString"]

FEHAESRA ES5 MSiK | tostring FiARLERIEAY,
RHBHE |, TLRARER.

let methodName = 'getArea';

class Square {
constructor(length) {
/] ...
}

[methodName]() {
/] ...

, } = T—=

http://es6.ruanyifeng.com/#docs/class 3/15
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EEfCEBF , square SEATTTIER getArea , RMFIATASEIAT.

2. g
EIMESRAINER |, BUOARTEFHSIEL | FRUAREE(FER use strict IEB{TEN. RE(RIIRESERSIER G |, iR EE&IEX A,
EREIRFFAENM , HsSLERIETEERZH |, Ll ES6 SEhr HIBE/MNESHRE T i&EL.

3. constructor Hix

constructor FIEARRMEIATIE | B new SHEMXISRLAIRT . BahERiZGE. —MRURE constructor 1%, MREBEEXEN , — =0
constructor JTiARIEERIAGRIN.

class Point {

}
/] FERT

class Point {
constructor() {}

}

FEREF , EXLT—MEHIZE Point |, JavaScript 5|1ZSBEABHFIMN—1ZTH constructor J3i&,

constructor JABRNAIRBISEFIRISR (BD this ) , ELALUSEREISBI IR,

class Foo {
constructor() {
return Object.create(null);
¥
}

new Foo() instanceof Foo
// false

LEIEF , constructor REUREI—NEFAINSR , ERSEHELHIRISAZ Foo ZKAISLHI,

RWER new B , BUSRE. XECREBWERBN—NEEXS , FERMA new EJLHAIT.

class Foo {
constructor() {
return Object.create(null);
¥
}

Foo()
// TypeError: Class constructor Foo cannot be invoked without 'new'

4. ERYLHIRISR
ERENTPINSISIE | 5 ESS T2~ , BREM new H, BRI , METITIE new , FEMIBEIEM Class | BRIRE,

class Point {
/...
}

/]
var point = Point(2, 3);

// 1EHf
var point = new Point(2, 3);

5 ES5 —#f , LHINBEMHRIEEXNENEEAS (AIENE this WKL) , BUEEENERE E (BIENIE class k)

G SES
class Point {

http://es6.ruanyifeng.com/#docs/class 4/15
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constructor(x, y) {
this.x X;
this.y = y;

}

toString() {
return '(' + this.x + ', ' + this.y + ")";

}
}
var point = new Point(2, 3);
point.toString() // (2, 3)
point.hasOwnProperty('x"') // true
point.hasOwnProperty('y') // true

point.hasOwnProperty('toString') // false
point.__proto__.hasOwnProperty('toString') // true

LEEREF , x Ty EBEELFINIR point BEEHIEM ( RAENIE this T2 E ) , Frll hasownProperty J5iAIRME] true , M tostring RFRENISRIEM
(EAENIEPoint 22 £ ) , FfLA hasOwnProperty J5iAIR[E] false , IXLEERS ES5 FHTAIRIE—EL.

5 ES5 —#% , KRB LHIHE—PREXIS,

var pl = new Point(2,3);

var p2 = new Point(3,2);
pl._proto__ === p2._ proto__
//true

LERRBF, p1F0p2 &BE Point BISLH , BEAIIRIRELERR Point.prototype , FLA _ proto_ BIHEIEEM.
XEERE , JLUBELEIRY _ proto_ B R"NINGIE.

__proto__ FARRIESASVHE | XEEX BmEGTHIRMIBMAEREN  2XRERRSIMUNERER IS SIZPHRHUTXMABRE
H ERIBREEEFHERZEY | BRI EMRE, £F MR, FATILUER object.getPrototypeof F3iERERENSLAINISR
HIRE , AEBRARERNITTE Bk,

new Point(2,3);
new Point(3,2);

var pl =
var p2 =

pl._ proto__.printName = function () { return 'Oops' };

pl.printName() // "Oops"
p2.printName() // "Oops"

var p3 = new Point(4,2);
p3.printName() // "Oops"

EEAHSTE p1 BREL EARINT — printName 753% , B3F p1 BIRESRLE p2 ROREY , B p2 AT LUARXATTE. ME | WWEHEAISLH) p3 the LA
XANTTiE. XBRE | EAEFIRY _proto_ BUXEIRE , LIWESEE , NMEFER  BAIRSHE R 'HREEX  RIFTEEml.

5. Class F#xH
Smgi—it , ZalLERRIEHIIFEREN.

const MyClass = class Me {
getClassName() {
return Me.name;
}
s

FERBERRERNEL T — ML, FEIEMNE  XMENBFR nyclass TIAZ e , Me RfE Class RINEMIETA | ISR,

let inst = new MyClass();
inst.getClassName() // Me
Me.name // ReferenceError: Me is not defined

FERIBERSR , Me RFE Class WEBEN.
WNERERIARERZFZIRNE | FTLIERE ve , ERLERTLIS K FERIFR.
const MyClass = class { /* ... */ }; == =

http://es6.ruanyifeng.com/#docs/class 5/15
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3R Class FRiAL , TLASHIZRIHATHT Class,

let person = new class {
constructor(name) {
this.name = name;

¥

sayName() {
console.log(this.name);

}
FOEE");

person.sayName(); // "ik="

LERRBF , person 2—ZBIHITHIZEAISA,

Class [ A1E % - ECMAScript 6 A ]

6. FEFEEERHA

ERFEZERTT (hoist) , X—/R5 ES5 T2AE.

new Foo(); // ReferenceError
class Foo {}

EmEHSF , Foo KEEMERT , ENHER | XHRRIE | B8 ES6 FRIBRAVAEIBIRFEICIBLER. XHMENRES T EREINMEGX , BRIE

FEREXKZEENL.

{
let Foo = class {};
class Bar extends Foo {
¥

}

FEORBASRE | E7 Bar #I% Foo FIRHE , Foo BEBENT . BR , NRFFE class BT , LENBHSIRIE | B class RUURFHEIREDL

BB, M let ORBARFHY , ATLASE Bar 4875 Foo BIRHE , Foo IBIRBEN.

7. \Bh%

FAETTERBEINRRK | B ES6 A2t , REgEBITIE T FEMSEI,

— iR R ER S LIRS,

class Widget {

/] AHTTE

foo (baz) {
this._bar(baz);

}

/] RATE
_bar(baz) {
return this.snaf = baz;

}

/] ...
}

EEAREF, bar ITEREN T , FRXE— N RIRTREMERFARTE. B

B—HMITEMEREIAEIT AR HER | BERAEIFTET A EXN NI LAY,

class Widget {
foo (baz) {
bar.call(this, baz);

¥

/] ...
}

function bar(baz) {
return this.snaf = baz;

}
http://es6.ruanyifeng.com/#docs/class
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LECEBF , foo BABETiE , WEBEMAT bar.call(this, baz) . Xf#G bar SRR LA T HEIRRAGFARTIIEA.
EB—M7TIERFA synbol EAIME—M | BRIBETTENBFaEI— synbol {H,

const bar = Symbol('bar');
const snaf = Symbol('snaf');

export default class myClass{

/1 A ITE
foo(baz) {

this[bar](baz);
1
J

/1 ATk
[bar](baz) {
return this[snaf] = baz;

¥

/...
}s

EmEAHGF , bar I snaf #Z symbol & , SEEBE=SRFKMEIEA] , EIAZI TIABSIENFARRBMEAIZUR.

8. \BREH
E5f\ESE—#E , ES6 ANEAEREM. BRl, B—MEE , A class INTIABREMY. HiEEBRMRAZE , #/ + 7x.

class Point {
#x;

constructor(x = @) {
#x = +x; // S this.#x 70
¥

get x() { return #x }
set x(value) { #x = +value }

}

EEAET , ax BERTAERYE x |,  Point EZINEEERRIXNEIMER). EAILIEER  ABRESEAEERAIARZ (ta

x() ).
ERMILISENRE  EEERESHTRIHITIGE L.

class Point {
#x = 0;
constructor() {
#x; // 0
}
}

#x 5 get

ZFRLESIN—HR9RI4R # AR B | TRERMA private XIEF , 2EY JavaScript B—TI5NES | ERAMSIAISEIFEE—ITSESE
BEBERIX S —FBIERE AFARREM. B35, Ruby IESEM 0 ZRFABEREN | ES6 IREMAXNMFSTRR + , 2EJ 0 BEWEELRT Decorator,

ZIRERMETIERENSE. (B2  REAN , BBaILIRkEMETTEA.

class Foo {
#a;
#b;
#sum() { return #a + #b; }
printSum() { console.log(#sum()); }
constructor(a, b) { #a = a; #b = b; }

9. this KER
HHTEREIRSA this , BEOAMSRAMLA. B2, R0, —BRRERZTE  RITERE.

class Logger {
printName(name = ‘'there') {

http://es6.ruanyifeng.com/#docs/class
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this.print( " Hello ${name} );
¥

print(text) {
console.log(text);
}
}

const logger = new Logger();
const { printName } = logger;
printName(); // TypeError: Cannot read property 'print' of undefined

LEREEF , printName J5iEFH this , BAIAIEM Logger 2RAYSLAI, (BRE , WIREGXNFAREHSREIRFER , this RIEMIZGIAE{TRIETERIRE |
EAKARE print FiEMSEIRE.

—MUREBIMRRITIER | EEETERYE this | XEASEAZ print 75357 .

class Logger {
constructor() {
this.printName = this.printName.bind(this);
}

/] ...
}

B—MRRTT R R E SR,

class Logger {
constructor() {
this.printName = (name = 'there') => {
this.print("Hello ${name} );
s
¥

/...
}

EE—FPRRITER A Proxy |, SKEUTIEAIRHR , BENEEE this .

function selfish (target) {
const cache = new WeakMap();
const handler = {
get (target, key) {
const value = Reflect.get(target, key);
if (typeof value !== 'function') {
return value;
¥
if (!cache.has(value)) {
cache.set(value, value.bind(target));
¥
return cache.get(value);
}
s
const proxy = new Proxy(target, handler);
return proxy;

}

const logger = selfish(new Logger());

10. name E¥
HFARRE , ES6 FIEHRR ESS MMEREH—EE0EE | FrLARSANF SHFMEERY Class 48K , BIE name B,

class Point {}
Point.name // "Point"

name BIEERIREIRIRME class XKIEFEMEAIEE.

11. Class RIBNEEFE] ( getter ) HITF(EFHLL ( setter)

55 ES5 —# , 105" BOPIEBTLAER get l set X2 , MR MEIEQEFERARIIERL , EZmENEIYTA.
a— T
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class MyClass {
constructor() {
/] ...

}

get prop() {
return 'getter’;

¥

set prop(value) {
console.log('setter: '+value);

¥

}

let inst = new MyClass();

inst.prop = 123;
// setter: 123

inst.prop
// 'getter’

EEARBRSF , prop BHEBXNAFHERSFBIERE , RLREFERITAEREENT .
FERSFIEERERZIREEEMRY Descriptor 35 EAY,

class CustomHTMLElement {
constructor(element) {
this.element = element;

}

get html() {
return this.element.innerHTML;

¥

set html(value) {
this.element.innerHTML = value;
¥
}

var descriptor = Object.getOwnPropertyDescriptor(
CustomHTMLElement.prototype, "html"
)s

"get" in descriptor // true
"set" in descriptor // true

FEES , FERSFIEEREEENTE htnl BHEAEANS FH , X5 ES5 T2—,

12. Class B Generator it
WRENGEZBIINLEES ( * ) |, SiFNZHARE— Generator K2,

class Foo {
constructor(...args) {
this.args = args;
¥
* [Symbol.iterator]() {
for (let arg of this.args) {
yield arg;
}
¥
}

for (let x of new Foo('hello', 'world')) {
console.log(x);

}
// hello
// world

LFEREBF , Foo AT Symbol.iterator FIARIE—NES | FNZAIEAR— Generator Bi#{, Symbol.iterator F5EREI—1 Foo KRIEIAED
g8, for...of EASBEMARAXMNEHEE.

13. Class U885 HZ
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RESTIOIRRE , FrATEERENAISE | BWELfdR. MRE—ITER , ML static XEF , IRRZIEAWLHILR | MEERET
SRR | XK ESTTE.

class Foo {
static classMethod() {
return 'hello’;
}
}

Foo.classMethod() // 'hello'

var foo = new Foo();
foo.classMethod()
// TypeError: foo.classMethod is not a function

EERIEF , Foo 2 classMethod F5iARIA static KEF , RIFZSER— NS E , LABETE Foo X LA ( Foo.classMethod() ) , TIAE
7£ Foo FAUSLEI HIER. WSRFESLE ERRRSSE , S —MER | ERAEELSE.

TR WRESIIERR this KEF , XA this IEAIESE | TARSLH.

class Foo {
static bar () {
this.baz();

1
J

static baz () {
console.log('hello");

¥
baz () {

console.log('world");

}
}

Foo.bar() // hello

LERIEF |, 85754 bar AT this.baz , IXEBH this IEHUE Foo 2, TIAZE Foo FISLHI , FEETFBH Foo.baz ., B4, NXMIIFIETLIEL | 5%
SHEAUSIFESHEER.

REAFSTTE | FTLMRF SRR,

class Foo {
static classMethod() {
return 'hello';
1
J

}

class Bar extends Foo {

}

Bar.classMethod() // 'hello’

EEAIEF , R3E Foo B—1ERETTIE T Bar JLUARIXATIE.
BST3IEBER LA super XI5R_ETEFRY,

class Foo {
static classMethod() {
return 'hello’;
}
}

class Bar extends Foo {
static classMethod() {
return super.classMethod() + ', too';
}
}

Bar.classMethod() // "hello, too"

14. Class BEFSEIEFIEHIE T
BSEMIEE Class ABRIEM |, Bl Class.propName , TIASENIESLAIRIER ( this ) EREM.

class Foo {

}
r—= T
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Foo.prop = 1;
Foo.prop // 1

FERNSIEA Foo EEN T —MEESEME prop .
Bal , REXMEETT , B/ ES6 BHENE , Class WERAEHSHE  IREHSREIL.

/1 VAT PR SIEHE TR
class Foo {

/] ik

prop: 2

/1 Bk
static prop: 2
}

Foo.prop // undefined

BRI ESBIRER | WLHRHARSBIEE TSI,
(1) SRIEBIREME
RAILBIBMERTLARSE , BAKRIENZH,

class MyClass {
myProp = 42;

constructor() {
console.log(this.myProp); // 42
¥
}

LB, myProp BLE MyClass RUSTHIEIE. 7EMyclass BISERI L , ATLUSEUX M EM.

VART , BAIENEEHIBEMY , REESTEEM constructor J5iAEML

class ReactCounter extends React.Component {
constructor(props) {
super(props);
this.state = {
count: @
s
¥
}

EEEB |, MiE755% constructor BBE] , BN T this.state B,
BTHNEELNE | AILAARTE constructor FARERE Y.

class ReactCounter extends React.Component {
state = {
count: @
s
}

XS LARTEREMT.
ATEEMRIERT , XIFHBLTE constructor BEBEENKISLAIEY | iEEIFERETILE.

class ReactCounter extends React.Component {
state;
constructor(props) {
super(props);
this.state = {
count: @
s
}
}

(2) HRIHSEM
RERFSBUEREE LELARMES AR , ML static XEFHALT.

class MyClass {
static myStaticProp = 42;

constructor() {

console.log(MyClass.myStaticProp); // 42 == =

http://es6.ruanyifeng.com/#docs/class
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¥
}

B, RMIEEAKRTE T EBIERIRIA,

/] 5
class Foo {
/...

}

Foo.prop = 1;

/1 B5%
class Foo {

static prop = 1;
}

LFERBY , EEEHSEEEXERAIINED. BNKERLE  BERFTEIL. XEIARSZBRXNMHEEL | AR ABAIZME—

ENRBELNEN, B4, HEEEENEN (declarative ) |, MAEMEBEE | EXEF,

15. new.target Ef%

new EMIIEREENLHIIRAIAGS. ES6 79 new BFLSIANT — new. target Bl , ZBEME—RAEEEREZH | IRE] new g SERTHIAMEE

BREL, UNSRMIEREA2IET new S TEARRY , new.target 2iR[A undefined , EIXNE IR LAFSRIAEEIEREE EATERN,

function Person(name) {

if (new.target !== undefined) {
this.name = name;
} else {
throw new Error(' %M new fir&AERSEH" ) ;
¥
}
/1 =gk
function Person(name) {
if (new.target === Person) {
this.name = name;
} else {
throw new Error('2ZfFH new 44z pisif" ) ;
¥
}

var person = new Person('sk="); // IEHfi
var notAPerson = Person.call(person, 'ik="'); // {4

EFEARRBRSEREREEE new anSEMA.

Class NEBIER new. target , IR[EIZ4E] Class,

class Rectangle {
constructor(length, width) {
console.log(new.target === Rectangle);
this.length = length;
this.width = width;
}
}

var obj = new Rectangle(3, 4); // #ith true
FEIENE , FERMWEQLER , new. target RIREFE,

class Rectangle {
constructor(length, width) {
console.log(new.target === Rectangle);
/...
}
}

class Square extends Rectangle {
constructor(length) {
super(length, length);
¥
}

var obj = new Square(3); // fith false

LEAREF |, new.target RIREIFE, %=
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FIFEXAMER | TS AR, DIURE 7 BeEERIZ,

class Shape {
constructor() {

if (new.target === Shape) {
throw new Error (' ARICAFESLHILL");
}
}

}

class Rectangle extends Shape {
constructor(length, width) {

super();
/] ...
}
}
var x = new Shape(); // k4%
var y = new Rectangle(3, 4); // IEHf

EmEAHGF , shape RABEHELAINL , REERTUR.
ER TERHOMNB , (5 new. target 2RI,

i3

it
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ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Class RY4#ix

1@

2.0bject.getPrototypeOf()

3.super XiEF

4.3¢19 prototype [E1$F1__proto__ Bl
5. [REEMGISERERY AR

6.Mixin & RYSCIR

1. @7
Class BILABIT extends SEFSCIURE , XL ESS KIBITHEBRESESTIANE , EEUWHISERS,

class Point {

}

class ColorPoint extends Point {

}
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FERIBENT— ColorPoint 2% , iZEIT extends XHF , YK T point KINFFERMNS L. EERTEEEH2EEREG , ALUXF N Ewe—
B, ETFEHT— point 2, THE , FfIE colorpoint FIEBIN_EAES.

class ColorPoint extends Point {
constructor(x, y, color) {
super(x, y); // WHFHconstructor(x, y)
this.color = color;

}

toString() {
return this.color + ' ' + super.toString(); // WHAXKHItoString()

¥
}

LFEIEF , constructor J5iEH] tostring T5iAZH , EHILT super XEF , BIEXBEFRIXEADERE] , FRMELREN this WK,

FHEWIRTE constructor FiAFIEM super ik , BNFFELAISIRE. XERATRZRBECH this R , MEMERIEMN this WE , REXNEH
FINT. GNRAEA super 57k , FEFEAT this &,

class Point { /* ... */ }

class ColorPoint extends Point {
constructor() {
¥

}

let cp = new ColorPoint(); // ReferenceError

LEERIEF , colorPoint R TR Point , (BRTCHITERECEEIEA super F5i% , SEGELAIRTIRES.

ESS 94t , SLRESEIEFRAILHINGSR this , AEEIEREMNITIERINE this EME ( Parent.apply(this) ), ES6 FIMENGITEAE , LR
FEBIIESSRATSLHIRISR this (FTLARIRSEIER super 7335 ) |, RIEBRFRAMIEREIEN this .

IRFERBEN constructor J5i% , BATTESFENARN , ARBNT. HHRR , FEERBELEN , HT—NFEEE constructor 7334,

class ColorPoint extends Point {

}

/] ZERET
class ColorPoint extends Point {
constructor(...args) {
super(...args);
}
}

BBEIEAMSRE  EFEAEERT , REEMA super Zf5 , ARILMER this KT , BNSRE. XERIFELPRME , BETURE
SEBIANT , R super 75iEA BEREIRZESLA.

class Point {
constructor(x, y) {
this.x = x;
this.y Y;
b
}

class ColorPoint extends Point {
constructor(x, y, color) {
this.color = color; // ReferenceError

super(x, y);
this.color = color; // IFHj

¥
}

FERIEF , F2EAY constructor FiAZBIAR super ZAT , FER this XiEF , ERIREE , TIRTE super HiAZEHEIERN.
TERERFEELFIRIES.

let cp = new ColorPoint(25, 8, 'green');

cp instanceof ColorPoint // true
cp instanceof Point // true

EE RS, STHIRIS cp R Colorpoint Fl Point FIMKAISCH] , X5 ES5 BT AL —H,
BIE , QRMBAE , AR TRME,
= T
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class A {
static hello() {
console.log("'hello world');
}
}

class B extends A {

}

B.hello() // hello world

FEARRSH, hello() 2 ARAIBSITIE , BUEA |, BHUET A BIBSTTIE.

2. Object.getPrototypeOf()
Object.getPrototypeof J3;AR] LARSRM F2R E3RENALER,

Object.getPrototypeOf(ColorPoint) === Point
// true

Et , ATLAERIXANTIEF T, — M RRBWET R—PE.

3. super X§EF
super IXNKET |, BERTLAMIERENER |, BRILAMENSER. EXFMERT . ERiETEARR.,
FE—FER , super (ENRECARR , AFRLEANTIERE. ES6 BX , FRAWNERELAHUT IR super BREL,

class A {}

class B extends A {
constructor() {
super();
}
}

LT, 735 B AEREZ PR super () , (ARIFFARAEERE. XEH7EI , BN JavaScript 5IESRE.

ER, super BARRT R A AIEIERE , BRIRERIZFE 8 AISLH , B super PIEBAT this 38892 8 , B super () TEXEEHT
A.prototype.constructor.call(this),

class A {
constructor() {
console.log(new.target.name);
¥
}
class B extends A {
constructor() {
super();
¥
}
new A() // A
new B() // B

EERIBF , new.target IERAIHAIEERUTAIRE. HJLABEI , 1E super () HUTHS , EIEMAIEFE B AIEIEREL , MARRZE A IIMIERE, BHE
W, super() PIEBAY this IEMAANESB.
YERRERT , super() REEFATEFRINDEREZ +  FAEEBIEA SRS,

class A {}
class B extends A {
m() {
super(); // ik

¥
}

EEEBF , super() FTE BRI m ITEZH , SISIEMNEIEEIR.
BTMIEMR , super (EANSRES , EEEGEF | ERRXENR ¥ HE1%
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class A {
p() {

return 2;
¥
}

class B extends A {
constructor() {
super();
console.log(super.p()); // 2
¥
}

let b = new B();

FEARBRS, 738 HPAT super.p() |, BRI super BIF—IIKEM. XA, super TEEEITIEZH | $EA A.prototype , ATk super.p() HHEST
A.prototype.p() .

XEFEIE , BT super IEAREMRENIER , FILAENERELH) LRITESEY | RTEE super HAM.

class A {
constructor() {
this.p = 2;
¥
}

class B extends A {

get m() {
return super.p;

}
}

let b = new B();
b.m // undefined

LFERBEF, p BREALFIREN , super.p FEIBAREIE.
WRBHENIEREHRENGSR L, super FaTLABE,

class A {}
A.prototype.x = 2;

class B extends A {
constructor() {
super();
console.log(super.x) // 2
}
}

let b = new B();

FEAEBET , B x BEXIEA.prototype FEAT , Al super. x AJLABEICHIE.
ES6 HIZE , BiY super FEARREKAITTIERT , TIIEARBAT this AT,

class A {
constructor() {
this.x = 1;

¥
print() {
console.log(this.x);
¥
}

class B extends A {
constructor() {
super();
this.x = 2;

¥
m() {
super.print();

¥
}

let b = new B();
b.m() // 2

LEAEEF , super.print() BATARIIZ A.prototype.print() , {BR A.prototype.print() KIEBH this I5MAFE s , SHMHNE 2 , AR 1.
WHEEW , LR EHITHIE super.print.call(this) ,
= T8
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BT this I8AFE , FRLAANSREL super SIENEMMEE | XA super B this , IMENBEMHSTHFELAINEME.

class A {
constructor() {
this.x = 1;
¥
}

class B extends A {
constructor() {
super();
this.x = 2;
super.x = 3;
console.log(super.x); // undefined
console.log(this.x); // 3
}
}

let b = new B();

LERIEF , super xREF 3 , XAESERTXS this. x B/ 3. ML super. x RYBTE , EAYZ A.prototype.x , FTLURIE] undefined,
WNER super (ARG , AIERRESTIAZH | IXAT super EIEMRZE , MARKREMNRENIS,

class Parent {
static myMethod(msg) {
console.log('static', msg);

¥

myMethod(msg) {
console.log('instance', msg);
}
}

class Child extends Parent {
static myMethod(msg) {
super.myMethod(msg) ;
¥

myMethod(msg) {
super.myMethod(msg);
¥
}

Child.myMethod(1); // static 1
var child = new Child();

child.myMethod(2); // instance 2

EERRBRSF, super FEEFSTIIAZPIEARE | HEETTIEZ PRARXENRENIS.
ERE £ super AORTIR | WMBTUEERIFARE. BRIFAVNRER  BUSKE.

class A {}

class B extends A {
constructor() {
super();
console.log(super); // K5
¥
}

LEERAEH , console.log(super) ZHHRY super , THEBHRIFAREUER  BRIFANSAEER | Bl JavaScript 51E@TURIEHEMSIREE. X
B, SNSRAEBMIIEREE super FUEUREE | MASHRIE.
class A {}
class B extends A {
constructor() {
super();
console.log(super.valueOf() instanceof B); // true

¥
}

let b = new B();

EEAEBF , super.valueof() ZBH super B—NIE , ELHASIRE. BT, BB super /5 this $§M B , ATLA super.valueof() IREIHIE— 8
BISLH.

&E  BTUSEEWEEMNSRA , UTUEEFE— IR = e =
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var obj = {
toString() {
return "MyObject: " + super.toString();
}
s

obj.toString(); // MyObject: [object Object]

4. ¥4y prototype B$F1___proto__ [EiE

REHRIMEEH ESS ST , §—NIISEA _proto_ [BM: , IEERIRIAGESREE prototype B, Class (ENIBEREINE LR , RIS

prototype BHFN _ proto_ B , ELERIFEMKAFGE,
(1) FEM _proto__ Bl , FDEREAR , BEIEMRE,

(2) FZEprototype BRI __proto_ [BIE , FTEAMR , BRIEAREAI prototype Bl

class A {

}

class B extends A {

}

B.__proto__ === A // true

B.prototype._ proto__ === A.prototype // true

EERRET , FEBEI_proto_ BIHEAREA , FHE B prototype BIEAI__proto_ BIHERLZE AR prototype B,

XEFRVERER N | KRR THEAMETINA.

class A {
}

class B {
}

// B [fsgkk A ()
Object.setPrototypeOf(B.prototype, A.prototype);

// B [SEHIgkA A RSB
Object.setPrototypeOf(B, A);

const b = new B();
(HSAT R —FEL5HIT object. setPrototypeof J3iEAISEHL.

Object.setPrototypeOf = function (obj, proto) {
obj.__proto__ = proto;
return obj;

}
Et | BiEET EmAYER.

Object.setPrototypeOf(B.prototype, A.prototype);
// ERT
B.prototype._ proto__ = A.prototype;

Object.setPrototypeOf(B, A);
/] FERT
B.__proto__ = A;

XFFRMRGE | ATLUXEFIRRR - (FA— IR, 736 (8 ) RUREY ( _proto_ B ) BRE (2 ) ; EA—MIIERE , F2£ ( B ) HRESESR

( prototype Bt ) BRIEAIREIXISR ( prototype BiE ) HISLH.

Object.create(A.prototype);
/] FERT
B.prototype.__proto__ = A.prototype;

extends JIEBIR s T—z=
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extends KEFEE A LARSHRAAIE,

class B extends A {

}

TEARBIA , REE—1E prototype BIERIREYL , FiAH B #K, BT EREERE prototype B (BRT Function.prototype ) , FEIL A JLARIE

TE , W =MEIE .
FE—MISIRIEN . FHURR object 2K,

class A extends Object {

}
A.__proto__ === Object // true
A.prototype._ proto__ === Object.prototype // true

XFERT , A ESERURAIEREL object BIEH , A BISLHIFRZ object AISLHI.

BRMSIREIN | TR,

class A {

}

A.__proto__ === Function.prototype // true
A.prototype._ proto__ === Object.prototype // true

XMIERT , A EA—1MER (AIRNFEHIRE ) | ME—NEERE , ATLAEEIPK Function. prototype . B2, ATERBIRE—ME=XIS (AP
object 3245 ) , FRLA A.prototype. proto_ 3SMAMIERZEL ( Object ) HY prototype B,

BFMEIRER , FRAE null,

class A extends null {

}
A.__proto__ === Function.prototype // true
A.prototype._ proto__ === undefined // true

XAERSHEMERIFEG. A tBR— 1 EERE, FLERME Function.prototype . B2, A BERBREIRNSRFUMEETITE , FLAEH
__proto__ {8 Function.prototype , RISEER EHUT 7 TEAINED.

class C extends null {
constructor() { return Object.create(null); }

}

SEfIRY __proto___ BT
FEREIBIE __proto_ BHR __proto_ Bl , I8MIRSEELFIRY _ proto_ B, tEHIENR . FRAVRENRE , EQHEMRE,

var pl = new Point(2, 3);

var p2 = new ColorPoint(2, 3, 'red');
p2.__proto__ === pl._ proto__ // false
p2.__proto__.__proto__ === pl.__proto__ // true

EEARSH , Colorpoint KT Point , SEEIEFAMNREREERIREL

Et , BT FESEHI __proto__.__proto_ B , TLMERRIESLAIIITA.

p2.__proto__._ proto__.printName = function () {
console.log('Ha");

}s

pl.printName() // "Ha"

EEREBTE Colorpoint BISLHI p2 £ Point ZKFINTGIE | EEREMNZET Point AISEH p1 .

= T
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5. [REISEHRRIR
SRS RIEE N BT , EHARERMIBEN. ECMASCript RIREITEEAASE FERL.

- Boolean()
- Number()
- String()

- Array()

- Date()

- Function()
- RegExp()

- Error()

- Object()

LARD , IREREMNERERTEMAR | Hah , TREECEN— Array RIF3E,

function MyArray() {
Array.apply(this, arguments);
}

MyArray.prototype = Object.create(Array.prototype, {
constructor: {
value: MyArray,
writable: true,
configurable: true,
enumerable: true
}

s
TEABEN T —MEE Array B Myarray 285, B | XPMERITAS Array TE2A—H,

var colors = new MyArray();
colors[@] = "red";
colors.length // @

colors.length = 0;
colors[@] // "red"

RIS RERMER . RRATERITREREMERSINEBRENE , B Array.apply () B DELEFRENSEAT. FREDERHSBEE apply 75
EEANR this |, BEEN , REMERER this TIEHE  SHETINEBIL.

ES5 BICHE FRATLAINR this , BIERSEMIBIERNEIFELE | ATSHIRMEERIRRN , SEREMRFERNMSEREL. i, Array #ESR

HE— BB [[DefineOwnProperty]] , FISREMETEMERT , BFHT length Bl , XRMRBBIELEE TSR , SEFEAT Length BIEEITAFIE
.

TEIGIFS  BAVEL— P EBYRYEK Error TR,

var e = {};

Object.getOwnPropertyNames(Error.call(e))
// [ 'stack' ]

Object.getOwnPropertyNames(e)
/7 11

LTERTEF , BAEEIT Error. call(e) XMEi% , iFEEITSR e BA Error SWRIILHIEME., BE , Error.call() TERBEENNSE—ISEL, MER

E—MR . e ARIRBEMEMN. XUEBAT Error.call(e) XMEEL , FTEMAREMER L.

ES6 RIFMRIRAEMIEFEEN T , BN ES6 2@ QEMIsLfIRS: this , AEBRFEANSEREUSIE this |, ERQEMFTEITHERT AL
&, TEE—MEE Array BIBIF,

class MyArray extends Array {
constructor(...args) {
super(...args);
¥
}
var arr = new MyArray();
arr[0] = 12;
arr.length // 1

arr.length = 0;
arr[@] // undefined

http://es6.ruanyifeng.com/#docs/class-extends
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FERIBENT— MyArray 28, GRK T Array ¥IEREL , EIICEEETLAM MyArray SEREIZERISERI, IXERE |, ES6 AJLABENRESIREN ( than

EEXAMIF IR, extends KEFANATLARBSRMESE | BRI LARBSRIRFAERIGIEREL. FEIRTEREEIRSOAEM L, EXECRISIES

18, TEMEENX T — M HhRAIIEERIEE.,

class VersionedArray extends Array {
constructor() {
super();
this.history = [[]];
¥
commit() {
this.history.push(this.slice());
¥

revert() {

this.splice(@, this.length, ...this.history[this.history.length - 1]);

}
}

var x = new VersionedArray();

.push(1);
.push(2);
// 11, 2]
.history // [[]]

X X X X

Xx.commit();
x.history // [[], [1, 2]]

Xx.push(3);
x // [1, 2, 3]
x.history // [[1, [1, 2]]

x.revert();

x // [1, 2]

LEERIEF , versionedArray 1B commit /5% , 5E CHIZHAMASAER—MRAIRER , 7 history B, revert HiARBHEEE R —IRIR
FHOMRA, BRULZHM , versionedArray (KRB —MEIBEE , FTERENEEES EZEATLIEE LEBERA.

TEE—TEEX Error FREPIF , AILABRERIRIERENTA.

class ExtendableError extends Error {
constructor(message) {
super();
this.message = message;
this.stack = (new Error()).stack;
this.name = this.constructor.name;
}
}

class MyError extends ExtendableError {
constructor(m) {
super(m);
}
}

var myerror = new MyError('l1l");
myerror.message // "11"

myerror instanceof Error // true
myerror.name // "MyError"
myerror.stack

// Error
// at MyError.ExtendableError
//

ER, SR Object BIFE , B—MTAER.

class NewObj extends Object{
constructor(){
super(...arguments);

}
}
var o = new NewObj({attr: true});
o.attr === true // false

LEEIEF , Newobj 487 T Object , (BRFTIEEL super FF5iAMRZE object &5, XER ES6 AT object MIEREIITH , —E A object /5
SEAREIEIT new object () XFFZZAR , ES6 HIE Object MiEREERIRSE,
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6. Mixin t&Ez0RYCH
Mixin JERIRS MIREM— MRS | KRGS MANMANED. CHORERTIIT.

const a = {

a: 'a'

s

const b = {
b: 'b'

15

const ¢ = {...a, ...b}; // {a: 'a', b: 'b'}

FEES ,  WRE a WK b WHRNEHK , EEREED.

THE—EZTELN , BSNROEONRBN” (mix in) B—PEK,

function mix(...mixins) {
class Mix {}

for (let mixin of mixins) {
copyProperties(Mix, mixin); // #%D1s2p))EE
copyProperties(Mix.prototype, mixin.prototype); // #%UlJETYJEM:
}

return Mix;

}

function copyProperties(target, source) {
for (let key of Reflect.ownKeys(source)) {

if ( key !== "constructor"
&& key !== "prototype"
&& key !== "name"

) 1

let desc = Object.getOwnPropertyDescriptor(source, key);
Object.defineProperty(target, key, desc);
}
¥
}

EECIBAI mix BEL , AILMSSMNREMA—MER. FERIR , REMRXNREIA.

class DistributedEdit extends mix(Loggable, Serializable) {
/...
}

Tk
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ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

(Eimzs

S

2750008

3. A AlEIhBRAREER TR ?
4.core-decorators.js

5.(E RSB R H SN
6.Mixin

7.Trait

8.Babel 38809375

1. RYETH

WEERANSANESEEEINS ( Decorator ) RE , FRIENEATAH. Bal , B—MREBXIINEE , 5INT ECMAScript,
@testable
class MyTestableClass {

/...
}
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function testable(target) {
target.isTestable = true;

}

MyTestableClass.isTestable // true

FERES , @testable BE—MEMEE. BIEHT MyTestableClass RANKAHTH , AEM L THSEYE isTestable, testable HIAISH target
2 MyTestableClass KA,

EX L, (BIhRaTARE THEXE,

@decorator
class A {}

/1 EAT

class A {}
A = decorator(A) || A;

R | EIRERE— IR TAIRRREL. EIhRRENE— S BRAEEINEIRE.

function testable(target) {
/]l ...
}

LEEfCEBF |, testable FEEISE target , MBS,
RBE—NSEABR |, TLAEEIhRINEBEE—RREL.

function testable(isTestable) {
return function(target) {
target.isTestable = isTestable;
¥
}

@testable(true)
class MyTestableClass {}
MyTestableClass.isTestable // true

@testable(false)
class MyClass {}
MyClass.isTestable // false

EEARS | (EIFEE testable AILUMERZSH , XPET I LUERIEIRRRAITA.

TR EEEIRATNNEE | RRBRIENAEN  MAREETH. XEWRE | BIREmERmENRETAE. Bl , SihErRmEmE
HATRIREL.

BIERIGIFRAEMI—IESEY | REFINSEAENY | TTLUEIS BHRsEAY prototype XISIRLE,

function testable(target) {
target.prototype.isTestable = true;

}

@testable
class MyTestableClass {}

let obj = new MyTestableClass();
obj.isTestable // true

FEARRS |, (EIHEERE] testable 2TEBRZER prototype XS _ERINEN , ELH R LAFESLE B,

TEEBIMMIF.

// mixins.js
export function mixins(...list) {
return function (target) {
Object.assign(target.prototype, ...list)
¥
}

// main.js
import { mixins } from './mixins’

const Foo = {
foo() { console.log('foo') }

s

@mixins(Foo) = &=
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class MyClass {}

let obj = new MyClass();
obj.foo() // 'foo'

LFERBEIENRS nixins |, 38 Foo ZKAIFFEFINEN T MyClass BISLHI EE, BILAA object.assign() BHUXNIIEE,

const Foo = {
foo() { console.log('foo') }
1

class MyClass {}
Object.assign(MyClass.prototype, Foo);

let obj = new MyClass();
obj.foo() // 'foo'

dri

SEFRFFARS , React 5 Redux FEESERN , RREEESH NEIXH.

class MyReactComponent extends React.Component {}

export default connect(mapStateToProps, mapDispatchToProps)(MyReactComponent);

BT MR , LAKS _ EEAIREE.

@connect(mapStateToProps, mapDispatchToProps)
export default class MyReactComponent extends React.Component {}

BExSsES , E—MEEE L EXERZER.

2. HiERER

IEIRER XA LUE RS |, IR LMEIRRAIRE.

class Person {

@readonly

name() { return “${this.first} ${this.last}  }
}

LERIEF | 1E1h8S readonly FIRIEIR"2L"HY name J5iE.

AT | SRR —HAILUES =128, M SHEMEEITNERYS , BIRA0EH) (IXTRTZEANEN , BBRMERA target SHUSHIRER
5) | BTASHEREZEINEILS | BN SHEZEHIMENSR.

function readonly(target, name, descriptor){
// descriptorXt G FRHIME W
/11
//  value: specifiedFunction,
// enumerable: false,
//  configurable: true,
//  writable: true
/1 };
descriptor.writable = false;
return descriptor;

}

readonly(Person.prototype, 'name', descriptor);
AESSE

Object.defineProperty(Person.prototype, 'name', descriptor);

LEfCESiReR | 12128 (readonly ) RIEXEMAIEIARIS ( descriptor) |, ZAIEHISKAIEIARI SR ARE B,
THES—MIF , EXBIHHANSRA] enunerable BY | BEZBHEATIER.

class Person {
@nonenumerable
get kidCount() { return this.children.length; }

}

function nonenumerable(target, name, descriptor) {
descriptor.enumerable = false;
return descriptor;

} = T
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TER @log {£1FE8 , ATLAERHH BEAWER.

class Math {
@log
add(a, b) {
return a + b;
¥
}

function log(target, name, descriptor) {
var oldValue = descriptor.value;

descriptor.value = function() {
console.log( Calling "${name}" with , arguments);
return oldvalue.apply(null, arguments);

s

return descriptor;

}
const math = new Math();

// passed parameters should get logged now
math.add(2, 4);

EERRET , 0log EHRAIERMEEHITRIGRREZAT , HIYT—IR console. log , NTDAZIEIH AFAIERT.
&R EIERRAER.

@testable
class Person {

@readonly

@nonenumerable

name() { return ~${this.first} ${this.last}  }
}

MEERSS |, BAT—IRFAEEL , Person EKEAMLKAY , M name AR RISFARRIHIERY,
TERZ(FEA Decorator SiAREN , EEE—BTA.

@Component ({
tag: 'my-component’,
styleUrl: 'my-component.scss'
o)
export class MyComponent {
@Prop() first: string;
@Prop() last: string;
@State() isVisible: boolean = true;

render() {
return (
<p>Hello, my name is {this.first} {this.last}</p>
)
}
}

WMRE—IITEESMEMRS | 2ERFE—HE , TMINEIRBN | AEEHABIMATT.

function dec(id){
console.log('evaluated', id);
return (target, property, descriptor) => console.log('executed', id);

}

class Example {
@dec(1)
@dec(2)
method(){}

// evaluated 1
// evaluated 2
// executed 2
// executed 1

EEARSS , SNEIBIHES @dec (1) ST | (BRREEIDES @dec(2) S5HUT.
PRTIER  (EIRERIEREAREEMEE. PR, WSSk, IXTIhAEASER. MWKERE | BBR JavaScript RBFFSHOTHEETLER.
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3. P AEIHEEARRERFEL ?
IEAFRRRBEFIT SN | THCFIT B , RATIERSIRF,

var counter = 0;

var add = function () {
counter++;

}s

@add
function foo() {
}

FERRES , BERHUTE counter EF 1, (BRXLFR FARR counter EF 0, EAREURF | FEIRHTINIDRE FEXE.

@add
function foo() {
}

var counter;
var add;

counter = 9;
add = function () {

counter++;

3

TEHEB—MIF.

var readOnly = require("some-decorator");

@readOnly
function foo() {
}

EEASEARRE , FEiRITE FEXHE.

var readOnly;

@readOnly
function foo() {
}

readOnly = require("some-decorator");

B2, BT FERYERT , (EEEMRTEATERY. XETRE , AiREXTTEE.

B—7AHE , MR—EEEHRE , TURASN R EERNT.

function doSomething(name) {
console.log('Hello, ' + name);

}

function loggingDecorator(wrapped) {
return function() {
console.log('Starting');
const result = wrapped.apply(this, arguments);
console.log('Finished");
return result;
}
}

const wrapped = loggingDecorator(doSomething);

4. core-decorators.js

core-decorators.jsE—ME=S1EHR , ZBEHTINELNANEIHES | B TR AR FHHIER &S,

(1) @autobind

autobind {EIMERESTTIEPAT this WK , FPERIAVIR.

http://es6.ruanyifeng.com/#docs/decorator

5/12


https://github.com/jayphelps/core-decorators.js

2017/11/20 &% - ECMAScript 617

import { autobind } from 'core-decorators’;

class Person {
@autobind
getPerson() {
return this;
}
}

let person = new Person();
let getPerson = person.getPerson;

getPerson() === person;
// true

(2) @readonly

readonly EHFEEEEBIE AT S,

import { readonly } from 'core-decorators’;
class Meal {

@readonly
entree = 'steak';

}

var dinner = new Meal();
dinner.entree = 'salmon';
// Cannot assign to read only property 'entree' of [object Object]

(3) @override

override {E{REROE FEATTE , BRRIEWES 7 REMNERTTE | MRAEHRSIRIE.

import { override } from 'core-decorators’;

class Parent {
speak(first, second) {}

}
class Child extends Parent {
@override
speak() {}
// SyntaxError: Child#speak() does not properly override Parent#speak(first, second)
}
// or

class Child extends Parent {
@override

speaks() {}
// SyntaxError: No descriptor matching Child#speaks() was found on the prototype chain.

//
// Did you mean "speak"?

(4) @deprecate (& @deprecated)

deprecate B% deprecated (EIBESEIRFIB BT—RESE | FNZHIEERER.

import { deprecate } from 'core-decorators’;

class Person {
@deprecate
facepalm() {}

@deprecate('We stopped facepalming')
facepalmHard() {}

@deprecate('We stopped facepalming', { url: "http://knowyourmeme.com/memes/facepalm’ })
facepalmHarder() {}
}

let person = new Person();
person.facepalm();
// DEPRECATION Person#facepalm: This function will be removed in future versions.

person.facepalmHard();
// DEPRECATION Person#facepalmHard: We stopped facepalming

== T

10t

person.facepalmHarder();
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// DEPRECATION Person#facepalmHarder: We stopped facepalming

//
// See http://knowyourmeme.com/memes/facepalm for more details.

//

(5) @suppressWarnings

suppressWarnings {E1MesiN& deprecated {EIMEESEHY console.warn() VAR, BE , SR A LEHIERERRIM.

import { suppressWarnings } from 'core-decorators';

class Person {
@deprecated
facepalm() {}

@suppressWarnings
facepalmWithoutWarning() {
this.facepalm();
¥
}

let person = new Person();

person.facepalmWithoutWarning();
// no warning is logged

5. (EREMmERCMBMAHR S
RATAILMERIEES |, (ERISRRERIARRT | EaRH— .

import postal from "postal/lib/postal.lodash"”;

export default function publish(topic, channel) {
return function(target, name, descriptor) {
const fn = descriptor.value;

descriptor.value = function() {

let value = fn.apply(this, arguments);

postal.channel(channel || target.channel || "/").publish(topic, value);

15
s

}

EEABEXT—1EJ publish BHENRES | BEIIKS descriptor.value , SEERTERIBAN , SEMNAH— B, SEMRNSEH KH/ATIE

ZPostal.js,
ERAEENT.

import publish from "path/to/decorators/publish";

class FooComponent {
@publish("foo.some.message", "component")
someMethod() {
return {
my: "data"
s
}
@publish("foo.some.other")
anotherMethod() {
/...
}
}

LAfE . REER someMethod By anotherMethod , i BmIAH— 154,

let foo = new FooComponent();

foo.someMethod() // fE"component"iliti kA" foo.some.message" Ff, a4 &{ my: "data" }
foo.anotherMethod() // {E"/"#iii K A" foo.some.other" i, AHHHE

6. Mixin
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EEIEEEAIER E |, ATLASEH Mixin 220, B Mixin #5 , MIENSYEN—FMENRAR , FOEANERN” (mix in) |, BATE— NS ZHRABIH
— AN IEIT5E.
BE ~EHIF.
const Foo = {

foo() { console.log('foo') }
1

class MyClass {}
Object.assign(MyClass.prototype, Foo);

let obj = new MyClass();
obj.foo() // 'foo'

EERIBZH , M5 Foo B— foo ik , 18T object.assign Fik , ATLUE foo AR MyClass 2, §E{ MyClass AL obj IISREFEE foo /5
iE. XFiE RN ERA—ME R,
TH , FATEBE—MERMAE nixins. js , & Mixin Spi— MRS,
export function mixins(...list) {
return function (target) {
Object.assign(target.prototype, ...list);

¥
}

5, SUATLAGER EmIXMELRRS | BN BITE.

import { mixins } from './mixins"';

const Foo = {
foo() { console.log('foo") }
15

@mixins(Foo)
class MyClass {}

let obj = new MyClass();
obj.foo() // "foo"

B mixins XAMEIRES , SCOL 7 7E MyClass 28 FETRA” Foo SYSRAY foo %,

i
Y, EERGIESRE MyClass 22 prototype IIHR |, MERAEWIX—5 , tBATLABIT SRAY4RSTIL Mixin,

class MyClass extends MyBaseClass {
VA
}

FERIB , MyClass 4% T MyBaseClass , SNSRI TAETE Myclass BEMBN"— foo J3ik , —NINERTE MyClass Fl MyBaseClass Z[BEA—NE
%, XPMEEE foo ik , FEMIET MyBaseClass BIFFEE , S MyClass BIRHRIX K,

let MyMixin = (superclass) => class extends superclass {
foo() {
console.log('foo from MyMixin');

}
1

EEREEF , mymixin B—NENFERMES | 55 superclass EASE , RBIREI— MK superclass BIFEE | iZFEEEZ— foo ik,
e BiEBEEXNEAZE , FIARI TR foo IiEHIEHY.

class MyClass extends MyMixin(MyBaseClass) {
/* oo ¥/
}

let ¢ = new MyClass();
c.foo(); // "foo from MyMixin"

WRFBE BN BVTTE  EMSTRASE.

class MyClass extends Mixinl(Mixin2(MyBaseClass)) {
/* oo %/
}
RIS —MERL , EATLIER super , EUATLUBEIE TR ooe + eSS o3
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let Mixinl = (superclass) => class extends superclass {
foo() {
console.log('foo from Mixinl');
if (super.foo) super.foo();
¥
15

let Mixin2 = (superclass) => class extends superclass {
foo() {
console.log('foo from Mixin2');
if (super.foo) super.foo();
¥
s

class S {
foo() {
console.log('foo from S');
}
}

class C extends Mixinl(Mixin2(S)) {
foo() {
console.log('foo from C');
super.foo();
¥
}

FERBBF , R A RER , HERT M super. foo Fi% , SBRENEEHASEWES | (THRRET TR,

new C().foo()
// foo from C
// foo from Mixinl
// foo from Mixin2
// foo from S

7. Trait
Trait tBE—FMEIHES , RS Mixin KM, (BEEIRMHEZINEE | ARG LERERSEATEE. HERBARLTSE. HBANGERIEES.
TERAtraits-decoratonXNE=FERIEAHIF. XAMEHIRMEAY traits (BIFET , MUATLURSZNS | LSS ES6 E£IEASEL

import { traits } from 'traits-decorator';

class TFoo {
foo() { console.log('foo') }
}

const TBar = {
bar() { console.log('bar') }
15

@traits(TFoo, TBar)
class MyClass { }

let obj = new MyClass();
obj.foo() // foo
obj.bar() // bar

TERIEF | @I traits {&1H8 , £ MyClass R EEMRAN"T TFoo Y foo 75iAH TBar XYZAY bar Fik.
Trait AAEFENB&FE.

import { traits } from 'traits-decorator';

class TFoo {
foo() { console.log('foo') }
}

const TBar = {
bar() { console.log('bar') },
foo() { console.log('foo") }
s

@traits(TFoo, TBar)

class MyClass { }

/] ek

// throw new Error('Method named: ' + methodName + ' is defined twice.');
= T—=
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// "
// Error: Method named: foo is defined twice.

LERIEF , TFoo 1 TBar A foo /5% , L5 traits (EIHESIREE.
—ThfRRTT A EHER TBar B9 foo Fik.

import { traits, excludes } from 'traits-decorator’;

class TFoo {
foo() { console.log('foo') }
}

const TBar = {
bar() { console.log('bar') },
foo() { console.log('foo') }
1

@traits(TFoo, TBar::excludes('foo'))
class MyClass { }

let obj = new MyClass();
obj.foo() // foo
obj.bar() // bar

FEBERLBEIEEST (1) 72 TBar LHERR foo 753k , IRARASIRET .

B—FIARA TBar fY foo FFiAE—NEIE.

import { traits, alias } from 'traits-decorator';

class TFoo {
foo() { console.log('foo') }
}

const TBar = {
bar() { console.log('bar') },
foo() { console.log('foo') }
¥

@traits(TFoo, TBar::alias({foo: 'aliasFoo'}))
class MyClass { }

let obj = new MyClass();
obj.foo() // foo
obj.aliasFoo() // foo
obj.bar() // bar

FERIBA TBar B9 foo FiE#C T BIFE aliasFoo , T2 MyClass tBEILGBA TBar B foo 51K T .

alias f] excludes /3% , AILAGESHER{ER.

@traits(TExample: :excludes('foo"', 'bar')::alias({baz:'exampleBaz'}))

class MyClass {}

L ECEEHERR 1/ TExample BY foo J334F0 bar J3i% , /9 baz F5iARC T B4R exampleBaz

as THENA LEREBRET B—HEE.

@traits(TExample::as({excludes:['foo', 'bar'], alias: {baz:
class MyClass {}

‘exampleBaz'}}))

8. Babel {#EB33309%1F

Bail , Babel #5258 E4375F Decorator,

B4, L& babel-core F] babel-plugin-transform-decorators , HFfGEBEIETE babel-preset-stage-0 ZH , FFLABIALREE babel -preset-stage-0

7re.
$ npm install babel-core babel-plugin-transform-decorators

R REMESY .babelrc,

http://es6.ruanyifeng.com/#docs/decorator
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{
"plugins": ["transform-decorators"]

}
XA , Babel #ALAXS Decorator #4537,

B TR ST,
["transform-decorators"]})
HAESIRF Decorator FIFELLELTS.

babel.transform("code", {plugins:

Babel MBS MutIRME—MELEEIDES , REQIE Experimental

B8
it

11/12
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Module BiEX

1.4k
2./ giE
3.export i S
4.import S
5ARIRIYEE (S INEE
6.export default &5
7.export 5 import IEE5%
8. 1SR4
o.BiEREE
10.import()

1. #A

A8 L, JavaScript —EI&BIER ( module ) (AR , TiRE—NAEFRD RERIKEAIY NG , BRERNAEHERR, EbESEEXTTNEE
e Ruby A9 require . Python B9 import , EEZEHiE CSS #H @import , {82 JavaScript {HEIXAENIFERSE  XNFAAEN. SHRNIE
R T BEKIERS,
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£ ES6 ZAT , #XHIET —LHERINES R , REEME CommonlS #1 AMD &, BIERATRSE  EEMATNEE. ES6 MEEvENEEL ,
SCHL THEBRINEE , MESCESHEAESE , LT LAY CommonlS 1 AMD #5B , A SsiIiRSS S8 B RSB RTT 2=,

ES6 AR , 2RENEFSMK | HEmENMAFREERIVKIKER , URBANSEIIZE. CommonlS 1 AMD #tR , #8REMESITRIH
TEIXLEERFE, tbin , CommonlS B ENS , BIARYAEXIISELE.

// CommonJSHiLk
let { stat, exists, readFile } = require('fs');

/1 ERT

let _fs = require('fs');

let stat = _fs.stat;

let exists = _fs.exists;

let readfile = _fs.readfile;

LTSRS EE AR INEL s 1RER ( RDONEL fs BORRETE ) |, AER— TR ( _fs ) , AEBMXINR EEEEER 3 N5iE. XIS/ = Trdn
", RARBETHA BRI NS | SEGEIRIEERmIFIM BHSMmIL”.

ES6 RRAZEXSR , MREL export < BXISEMHLAIES , BET inport GFLHIN.

// ES6HHL
import { stat, exists, readFile } from 'fs';

EEfCIBRISEETRM £s BERINEL 3 N3iE , BEfITA A Ing. XA INEFRS it ik siBess s , B) ES6 AILIEmIFRIRsehiEiIng: , JEE
tt Common]s #ERAIINESNE. BR  XSHTIRIES A ES6 HRAS , AACFENR.

BT ES6 {EREMEAING , (EEESOTHATEE. BT T , Fiaet—=53R5 JavaScript B9iEX | ELINSIATE ( macro ) FIEEURIE ( type
system ) XL R BEEEEHSOITSCIIAYINRE.

PRT BRSNS RAISFFAL | ES6 BHUEABLITIFLL.
- THERZ U ERIERT | BRIRSHFNIEREE RS ES6 g, BaT , BYSMIERE , HSLEEMEI TiX—R.
- SR RSAHT APL HIBERRERIETURM | THLMAEREETE navigator WRAIEM.
- TEEEMNSMENGREA (i vath [958 ) |, XIS LB IR N,

RENE ES6 BRANEE , T—ENBIMEFENSEEFN Node ZHhr , Ik ES6 1&IR,

2. EfgiE
ES6 FIRBEmRATEEL | AERERBEERLERINLE "use strict”; .
PSR EEELATRS.

- TEMRFEAEBEER

- RS RE R , DRSS

- AeefER with i)

TRETRIEEMWE , SRS

- TBEfEFIRIESE 0 3=/ I , BNIHREE

A EEMBRAETIIBRENE M | SRR

- THEMIBREZE delete prop , RIREE , RBEMBREM: delete global[prop]
eval AREENIMNEEAESINEE

- eval fll arguments FBEHREHIRE

- arguments A BHRMERESERIT

- ABEf$EFH arguments.callee

- ABEfERT arguments.caller

- BIF this IEAEBEXSR

- ABEfEFE fn.caller ] n.arguments SRENEREUE RO
- AN T REB=F ( LK#N protected . static #]interface )

FEXERRS  EREBUET. BTFSIENE ESS 5INY , FET ES6 , FILUESIPEX ESS B | FRAHFENET.
Hep , TEHFETE this AIRH, ES6 Rz, TRER] this $8E undefined , BIARGZIETRENADER this .

3. export S
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BRIBEE BT M SAGR ¢ export Fl inport . export HSATFABMMOTINED , inport HOMTMNEHRSUBHAHINEE,
— MESRIE— MRS, WHPIEATEEE | SN, MREESSS SRR I | SRASRER export ST
=8, TEE— IS X , BEEA eport HLOBLER,

// profile.js

export var firstName = 'Michael’;
export var lastName = 'Jackson’;
export var year = 1958;

LERIEE profile. js X , (RETHFPEE. ES6 BEMA—NMER , BEA export S XIIMNBEIE T =122,

export NEi% , BRT & EEXE , BRI,

// profile.js

var firstName = 'Michael’;

var lastName = 'Jackson';

var year = 1958;

export {firstName, lastName, year};
FEHETE export OEH , FAXESIEEMERHN—ETE. SSa—MEX ( EENETE var iIBT81) 2N, BRMZATERERXME
. EAXERAILERARSR , —IREEEHE THLTE,

export PR THIHER | WAL REEZE (class) .

export function multiply(x, y) {
return x * y;

}s

IR — MR multiply .
BEBRT , export BIHHIEEMERKNEF , BEATLUER as KEFEHE.

function vi() { ... }
function v2() { ... }
export {

vl as streamVl,
v2 as streamV2,
v2 as streamLatestVersion

1

EEARIAER as XigF , B 7 REL vi 7 v2 ROXIIMEO. EaRiE  v2 JLIAFRENZFRHAIR.

FEBIERRIZR , export AL HIERIRXIMRD | BASIERAEBAIZERET —INKER.,

/7 AR

export 1;

/7 A
var m = 1;
export m;

TEFMEIESRE  BAEREIIMIED, F—MEZERGE 1, EHELEITEn , EREERW 1, 1 RE—ME , F2E0. ERN
SiER TEXE.

/1 ik

export var m = 1;

/] Bk
var m = 1;
export {m};

/] BE=

var n = 1;
export {n as m};

LEE=MEEERIERN , SUETXIIMIED 0, BEMEATIABTXMED , BEE 1. BIINERE  EROSSRRAEEREZE , 87—
BIXH.

B, function #] class BIH , BVRIEFIXFNESE.

/7 Rk
function f() {}
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export f;

// IEff
export function f() {};

// IEW
function f() {}
export {f};

B4, export IBREIHRNED , SENNAYERHMEYIERR  BBTIZED , ATLABEIE LR AEBERTAYE.

export var foo = 'bar';
setTimeout(() => foo = 'baz', 500);

FEIBHEHEE foo , {E bar , 500 EFZFER baz,
X—/=5 CommonlS #EEE2ARRE,. CommonlS RHUGHENEENER , MAENSEH , iIFU X (Module B9IESEIY —5.

BE , export S SAILAHIVERERAYEAAIE , REATERTVEHMATLL. MRETRREREA |, BISIRE . T8 inport SR, XEF
FRETFHEERRRZF |, FULEMEFSMNT | EET ES6 RRANKITHIA.

function foo() {
export default 'bar' // SyntaxError

}
foo()

EEAIEF , export IBREREZ F , HRIREE.

4. import 5
{8 export SR EN THEHRAYRIIMECOILAS |, Eifth IS SERBTLAET import dp NI MERR,

// main.js
import {firstName, lastName, year} from './profile';

function setName(element) {
element.textContent = firstName + ' ' + lastName;

}

EEREBE import 85, FATANE profile. s XXM , FMFIAZR, import BSEZF—XAIES , EAIECENEMERSNNEER. NIESEE
HEZER , WASWSNER ( profile.js ) WINEORIBFRER.

MEBENMANTESHN—EF , import ESE(EA as XEF , BRANZESES
import { lastName as surname } from './profile';

import [RHEAY from IEERRAAIME , TLARENIIRE | BATLARMEXIIRE | .js BEULIER, MRARERE , THEHKE , BAMEEENX
4, &ifF JavaScript 5IZZERAIGIE.

import {myMethod} from 'util';
EEARREF, util RERYHE  BTFAHERE | RWABTERE , SIF5IEEAREIXMER,
ER, inport OEBRFNE | SIRFARIEEMERILER , BT,
foo();
import { foo } from 'my_module';
FERBASERE | B inport BIHUTERET foo AIEA, XFMTAMNARZ , inport S 2RFMEITA , ERIGIEITZAL,

T import EEFEHUT . FTLATEEERRENILE | RERBEE T EHEEISERNEESA.

/]

import { 'f' + 'oo' } from 'my_module';
/7 A

let module = 'my_module’;

import { foo } from module;
/] HEE
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if (x === 1) {

import { foo } from 'modulel’;
} else {

import { foo } from 'module2';
}

FE=MEEHRE  BACNBITREN. T8 if &1, TSSO  XEEFERIQEGEEN.
&/E . import IBFAISHTATINERIRIR , ELATLABE TENSE.

import 'lodash’;

FEAFHRIIT Lodash iR, (EEFENEMHE.

RESREEHITE—E inport IFE , PBARSHUT IR, MASHITEZIR.

import 'lodash';
import 'lodash';

LEAEBINET PR lodash |, (BRRSHUITIR.

import { foo } from 'my_module';
import { bar } from 'my_module’;

/] FEFT

import { foo, bar } from 'my_module';

LERIEF , B foo Fl bar AR METFINE, , (ERTNIIMAYIZE— my_module LI, HFLEW , import IBARE Singleton &,

BRIER , BiY Babel #f3 , Common]S #ERAY require Ap$H] ES6 #&RRAT inport @< , AILASER—MERER , (EERFAZXEM. EH
import FERFSHRTINERHAT , FRIABER—MERZ P&RBEHITH. TEAINISIRERSSEITEIER.

require('core-js/modules/es6.symbol");
require('core-js/modules/es6.promise’);
import React from 'React';

5. {RIRAVESINZ
I TIERRMES MBI | ERTLUEFIRAII . BDAIES () SRR FTERHERIISIEX AN IS .

TEE— circle.js X , BHIEMNGIE area ] circumference ,

// circle.js
export function area(radius) {

return Math.PI * radius * radius;

}

export function circumference(radius) {
return 2 * Math.PI * radius;

}
HTE | DNEIXMELR,

// main.js
import { area, circumference } from './circle';

console.log('[MfH: ' + area(4));
console.log('[AdK: ' + circumference(14));

LEESERZE—IEEEMEATTE , BIMIHHNSENT.

import * as circle from './circle';

console.log('FHA: ' + circle.area(4));
console.log('FAK: ' + circle.circumference(14));

FERL, REEIINEATERIAR IR (EBIR circle ) | RIZRAIMBSSHI , FIURAETISE, FENSHEHRTFIIF.
& FE
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import * as circle from './circle';

// FIHPATHEGRA FVFR
circle.foo = 'hello’';
circle.area = function () {};

6. export default @z S
MBIERIBIFRILAIEY |, 56 import sePRIRNIR , AR HREMEMEMENTESHREE , SNTENE. B2 AREEFERELF |, Rp/EEH
B, BT HERERLEILAGE.
NTEAFPRMISE | IR RINESEEREINERIR | FIFEMAR export default <, FEHIEERIARL,
// export-default.js
export default function () {

console.log('foo');

}

FEAIBRE—MER M export-default.js , BRIRUABIHE—MEEL.

EAMESIIHGZARRAT | inport ST LUNZERRESEEEEF.

// import-default.js
import customName from './export-default';
customName(); // 'foo'

LAY inport @<, ATLIRMERSTRER export-default. js WAL , RNPARTEAEREREHORSS. FTEEERZE , XA inport &3
SEH  MERAKXIES.

export default apSREIFEZREEI , BEATLIAY.

// export-default.js
export default function foo() {
console.log('foo');

}
/] BEGR
function foo() {

console.log('foo');

}

export default foo;
LERTBF , foo EEEIEHIE foo , TERHINBRINA. MR , MEES RS0,
THEHHE— TR EFIERER L.

/] W

export default function crc32() { // #th
/] ...

}

import crc32 from 'crc32'; // HiA

// HE M

export function crc32() { // Hith
// ...

s

import {crc32} from 'crc32'; // A
FERBHORESE | 5—HR[EM export default Bf , WRAY import IBAAFEEAAES | BHREAMEM export default BY , XJRAY import i
AFEEALES.

export default A SHATIEEERNEAAGL. B2, —MERABEAE—NBIAGL | B export default S RBEEA—IR. FTLL, import S<EHE
ARRMAIES | BARATENN—1 5%,

FRLE, export default FLEEH—MUM default FIRBETTE , ARRRAAIHFACEIEEEF. ALl TENSEEEHH.

// modules.js

function add(x, y) { .
return x * y; == =
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}
export {add as default};
/] ZERT
// export default add;
// app.js
import { default as foo } from 'modules';
/] FEAT
// import foo from 'modules’;

IEREA export default ApSHSRZEIH— UM default FIZE , FLAERENERETERBIER.

// 1EH
export var a = 1;

// 1EHf
var a = 1;

export default a;

/] R
export default var a = 1;

EERRSH , export default a FIBNEREE a AUEMAEE default, Ll BRE—FEERRE.

[EFEE , B export default AEURKGIZAS/RHANE | M4S default TELFHEEUA | FILIEEG—MESTE export default Z/F.

// 1EHf
export default 42;

/] fhAE
export 42;

TEABT , F—aIREERRAISEIEEIMUED |, MEi—aigEINIEON default .
BT export default @< , MINERINFHIEEEM T , LA lodash &M,

import _ from 'lodash’;
WNSAEFE—4% import iIBAH , BEBWASAG A IR ED |, TSR N EIXEE,
import _, { each, each as forEach } from 'lodash’';

XIRz_ EEERAY export IHELIT.

export default function (obj) {
Y7
}

export function each(obj, iterator, context) {
Y7
}

export { each as forEach };

IFTERBHNRE—THRERE , BFEH fortach 320, BIAIEM each #2200 , BP forEach §l each I8ABE—NFE.

export default RRJLAFESEHIHE,

// MyClass.js
export default class { ... }

// main.js
import MyClass from 'MyClass’;
let o = new MyClass();

7. export 5 import IS8 5%
SEAE— MR | SERAERHE—MER | inport EEAILS export EOSE—E,

export { foo, bar } from 'my_module’;

/] ERT
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import { foo, bar } from 'my_module';
export { foo, bar };

EmEAHF , export # import IBRIATLAESEHE—IE , BR—1T.
RRAERONRMEAEY | EAILRBXMEE,

VAR ARE €
export { foo as myFoo } from 'my_module';

/1 A
export * from 'my_module';

BOAEONSENT.

export { default } from 'foo';

BEEOSCEAMEONSENT.

export { es6 as default } from './someModule';

// ZERT
import { es6 } from './someModule';
export default esé6;

B, BUAEOEATLRE hESEO,

export { default as es6 } from './someModule';

TE=F inport 15G) , IREMNNNESEE.

import * as someIdentifier from "someModule";
import someIdentifier from "someModule";
import someIdentifier, { namedIdentifier } from "someModule";

ATHERERINITR  WEBRE , R EX=MEa5E.

export * as someIdentifier from "someModule";
export someIdentifier from "someModule";
export someIdentifier, { namedIdentifier } from "someModule";

8. 1RERALE
BRZ AR,

BHEBE— circleplus #85 , #K T circle 1R,

// circleplus.js

export * from 'circle’;

export var e = 2.71828182846;

export default function(x) {
return Math.exp(x);

}

EEISFET export * | FREHEIH circle MREFFBRIMAITE. 8, export * LRBEE circle RIRAT default 75iE, KE , EEAENEH
TEEXR e TEMEVATTIE.

XA, BATLUS circle RUEMEDTE | IBEBEE.

// circleplus.js

export { area as circleArea } from 'circle’;

FERBERR R circle 5 area /574 , BEEKIEZ /I circleArea,
g IR EENT.

// main.js

http://es6.ruanyifeng.com/#docs/module 8/14
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import * as math from 'circleplus’;
import exp from 'circleplus';
console.log(exp(math.e));

EEfCESFAT inport exp /AR, # circleplus BRAIBIATTIENFI exp T3i%.

9. BIRREE

FBNE const SHIRHEIGT , const FIRREERASANIBRE. MRBREBERINER (MBS ) | S@ER—MEERS MRERT
=, ALRATENSE.

// constants.js ft

export const A = 1;
export const B = 3;
export const C = 4;

// testl.js fhbk

import * as constants from './constants';
console.log(constants.A); // 1
console.log(constants.B); // 3

// test2.js Hib

import {A, B} from './constants';
console.log(A); // 1
console.log(B); // 3

MREFANEEFEZ | JUE—EII constants BR , BEHEESEARDNHGER , (REEZERT.

// constants/db.js

export const db = {
url: 'http://my.couchdbserver.local:5984",
admin_username: 'admin',
admin_password: 'admin password'’

}s

// constants/user.js
export const users = ['root', 'admin', 'staff', 'ceo', 'chief', 'moderator'];

AE | BXEMHAYER | SHE index. js BE.

// constants/index.js
export {db} from './db";
export {users} from './users';

EFBRYRTIR , EZNNEK index. js HUATLAT .

// script.js
import {db, users} from './index';

10. import()

(=1
BUENET , import AF<SRHK JavaScript SIEEFFEOHT , SETIERAEMERIIT (UEEE ESE ) . Al , TENRBESIRE.

/]
if (x === 2) {

import MyModual from './myModual';
}

EEAEF , 5IZLE inport IBAREMFR , XISASEDEINT if B, FLL inport IBERMIE if RIBRZPELREN , BSROIEHER , M
FRPITIHER. BRlRiR , inport F export Ap$ RESEERAIINE | FEEEIBRZH (EbIN , £ if KBBRZF |, SfEREH ) .

XERRIT , BRI T RFSESIE , EhSETAEETIIIEER, mEEL | SMANEHMATT LI, R inport AFSEHM Node A9
require J5i% , XRAFEAL T —MERS. EJ9 require %ﬁ?ﬁ'ﬂjﬂuﬁ*iﬂlg impor+ FATEIUL require FIENASINELINGE.
—& =

T—
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const path = './' + fileName;
const myModual = require(path);

LFEEGMENEINE , require FURMEM—MER , IBIFTHARIE, inport IFEAMAEIX—R.
Hit , B—MEZ , Z#iINEI import () B , SoREIESINE.

import(specifier)

%

EEEBF , inport EREHISH specifier , IEEMEMBAFERAINVE. inport ASEEBRZMHASEL, inport() REFEIEZMHLSE , WEXS!
FEREEIEMNE.

import () IRE—" Promise ¥4&, TEE—MiF.

const main = document.querySelector('main');

import(”./section-modules/${someVariable}.js™)
.then(module => {
module.loadPageInto(main);

}
.catch(err => {
main.textContent = err.message;

s

import () EREA AR , AMUNEER | IMERAMABEILUER. ERIETIIT , BeER  TARMRETEIX—9 , BRINEEEME
R, 54, import() RESHTIIHAMERREHSERERR | XRMBES inport iIBAHERE.

import () Z&{UTF Node HY require 77i% , KFIEERRIZEZRLSNE . FEERLIN.

ERES

TER inport() F—EIERBE.

(1) =Nk,

import () ATLMEREAIRTIR , FNNEI MELR,

button.addEventListener('click', event => {
import('./dialogBox.js")
.then(dialogBox => {
dialogBox.open();
9]
.catch(error => {
/* Error handling */
9]
s

LB, inport() TNEMFE click BANRITREH , REAFPRE TRE | IR MER,
(2) &
import () RJLUAE if (ISR , RIBARERIENR | MEAEATER,

if (condition) {
import('moduleA").then(...);
} else {
import('moduleB").then(...);
}

EFEABRS , MFEHEEMG , sUINERR A | [RIIFEER B,
(3) SIFSAIIEREREZ
import () SOVFEIRESZANTRERL.

import(f())
.then(...);

EEARF , IRIERE f FIRESER | MEARATER,
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e o1
e =1

import () INEHERAIILAG | X MERSIEA—INIG , Bl then FiENISH. At , TLMERANSEEORMERIES , KEEHEO.

import('./myModule.js")

.then(({exportl, export2}) => {
/7

s

EEfHESF , exportl # export2 EBZE myModule. js IR , RILABHERIS,
SNERAEIRE default BIHIRL , JLIBSHERRS.

import('./myModule.js")
.then(myModule => {

console.log(myModule.default);
1)

EEAISERTLAERE SRR,

import('./myModule.js")
.then(({default: theDefault}) => {
console.log(theDefault);

s
WMEAERRINEZMER |, TLARATENSE.

Promise.all([
import('./modulel.js"),
import('./module2.js"),
import('./module3.js"),

D
.then(([modulel, module2, module3]) => {

1)
import () EJLARTE async Bz .

async function main() {
const myModule = await import('./myModule.js');
const {exportl, export2} = await import('./myModule.js');
const [modulel, module2, module3] =
await Promise.all([
import('./modulel.js"),
import('./module2.js"),
import('./module3.js"),
1)
}

main();

i3

it
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

Module BYINEESEIR

1. EEEENEL

2.ES6 #&R5 CommonlS {EHRHES
3.Node &k

4.7ERINE

5.ES6 1EHRAYEER

E—ENETRREGEE , AENMBNATENEESA Node ZHRNE ES6 &R |, LANSHRAAPEEBRIRI—L8RE ( ELaEaRma ) .

1. NEEZENNE

eR7IE

HTML Wtaeh , NISSesEid <script> Fr&hNE JavaScript B,
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<l-- TUHNHRIA -->

<script type="application/javascript">
// module code

</script>

<l-- AMEEAS -->
<script type="application/javascript" src="path/to/myModule.js">
</script>

FERRET , BT SREARIRIAESR JavaScript , Bl type="application/javascript” AJLAEHEE,

BOABERT , NISEERESINE JavaScript fIA , ENERS|ZIBE <script> IREFMSETR , SEMITSIA , BUREMTER. WRIEIMNOHIA , iF
WIS T SRR R,

SNERMAATIRA , THAIFUTRREMSRI , RIGERNSEEE | APSREINEER R T | IREEAEN, XERRRAFRE , FTLINE
SRAVFIARENE , TEMEMFNSEINHANEE.

<script src="path/to/myModule.js" defer></script>
<script src="path/to/myModule.js" async></script>

EEAIGF , <script> FREFTFF defer B async B , IAFSFEIE. BRSIZBBIX—TH<S  MESFFRTHINME , ERSFETERAHIT
TREEITEERS.

defer 5 async MIXEBIZ : defer BEFFIBENNEAEAFFIERERER ( DOM E@Z2ER , UREIARITTR )  ASHIT | async —BTE
52, ERS|EMATFUTER , FUTIXNHIALUS | BHEEER. —91F , defer 2YERTHEHUT" . async 2 THZTHHIIT . B, MRESA defer

WA, HAZREIEREHMAIRFEINE | 1S4 async MARZRBRIEIMNZIRFH.

DREEHANY
NSRRI, ES6 R, BERA <script> #7& , (BREIA type="nodule" B,

<script type="module" src="./foo.js"></script>

EEATSERTHBRA—MER foo. js , BT type BRI module , FILANEERERIEIXZ— ES6 IR,

NESEERSTFHA type="module"” B <script> , EERFENE , FIEMEENITEE , IEABINTEERS  BHTERMA , ERTHIF T <script>
TREEH] defer B,

<script type="module" src="./foo.js"></script>
<l-- BT -->
<script type="module" src="./foo.js" defer></script>

SIRMTTEZ A <script type="module"> , BfiISRREREHMIRFHRAIT.

<script> RERY async BIEBAILATH | IXRTREMNETTA , ERS I ZMATUNERIZBINIT. PTG  BIREER.
<script type="module" src="./foo.js" async></script>

—BfEAT async Bt , <script type="module"> BIASIEIRAEREHMANAFHIT , TIRRABXIERIHTTH , BMPITIZER,
ES6 HERBAVFRERTEMRS , EETASIIHINE R TE—E.

<script type="module">
import utils from "./utils.js";

// other code
</script>

XFFHNEBRIEREIA ( EFIR foo.js ) , BILRBEELE.

- KIBRERRMEBEZPIET , MAREEREREET. BRASIIVERE | MR I,

- RREABEIRAMEE , FEBIREFP use strict,

- Rz, ALAER import AR ANEEMIELR (. js BEATE , TEEMEXT URL S8 URL ) |, tBATLUER export p<SHItHXIIMNE.
- Rz H, TURAT this KEFIRE] undefined , TIAZEIEE window . HELED , TEERTVERER this XigF , ERENA.

- E—MERIRIHHEZR  BRAT R,

TEZ— AR,
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import utils from 'https://example.com/js/utils.js’;
const x = 1;

console.log(x === window.x); //false
console.log(this === undefined); // true

delete x; // FUMLHIRE, bR MR &
FIRSTIEAT this FTF undefined IRMEER , AL RN CASREE ES6 Rz,

const isNotModuleScript = this !== undefined;

2. ES6 &5 CommonlS {ERES
e Node finEk ES6 #EBR>AT , 4407 # ES6 kS CommonlS =2 AR,

EERIERER.

- Common]S #EHREHAYE—MERTEN | ES6 RRIHAIRERISIA.
- Common]S #ERZIZITATINE , ES6 R MIFATMLIEL.

BFNERREEN CommonlS MEAIE— ISR (BI nodule.exports Bl ) , ZNKRBEEMRETRASER. M ES6 HERAENSR , BRIXIIMNE

HRE—HMEHSEN RS SETMERMSEN.
THERBRE—ESR.
CommonJS #HEEREIHRIZEREN , BplEi  —BRH—ME  RRABOZUMPINAZXME. BE TEXMERIM 1ib. js BIFIF.

// lib.js

var counter = 3;

function incCounter() {
counter++;

}

module.exports = {
counter: counter,
incCounter: incCounter,

15
FEHEEIHAEREE counter FIEIXPMEEBIAZTTIE incCounter . AT, fEmain. js BEINFIXMER,
// main.js

var mod = require('./1lib");

console.log(mod.counter); // 3
mod.incCounter();
console.log(mod.counter); // 3

FEADIRBE , 1ib. s BEHINELVG , SRR EBLMEINARZIE AT mod. counter T, XE2FE mod. counter B—NEHAKRIE , SWERF. KIS

BR— P ERE , A RERINERERIE.

// 1lib.js
var counter = 3;
function incCounter() {
counter++;
}
module.exports = {
get counter() {
return counter
s
incCounter: incCounter,

1
LEREEF , B counter BHIIR EE— M EUESRRE. WEBHIT nain.js , BUATLAERZEENAIERER counter BIZEENT,

$ node main.js
3
4

ES6 BERANEITHIHIS Common]S A—#, 1S SIEMARSHIHRNE , BEMRRINEH<S inport |, EERM—NRIES M. FEMARIEHRT
S, BRIEXANRIES I, BIMINERIAR MEREmARE. #7775 TRIE Unix RS RSIEE”, FIAERT . inport NIEANE
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HRIRERE. AL, ES6 WREMSSIA , FEFREFE  BREANZEIERMEIRR,

ERE EEAIF.

// 1lib.js

export let counter = 3;

export function incCounter() {
counter++;

}

// main.js

import { counter, incCounter } from './lib';
console.log(counter); // 3

incCounter();

console.log(counter); // 4

FERFDHEE , ES6 BRBNIIEEE counter IFERY , TEREFTAERIR 1ib. js PIERAIERIL,

BHE—MHIE export —HHRIGIF.

// ml.js
export var foo = 'bar';
setTimeout(() => foo = 'baz', 500);

// m2.js
import {foo} from './ml.js’';

console.log(foo);
setTimeout(() => console.log(foo), 500);

EEABRF, ni.js IR foo , TENIINEATET bar |,
IEENEE | m2.js BERIERIZEUX MR,

$ babel-node m2.js

bar
baz

FEMRRIR , ES6 MRAREFETER  MESSEERINSAMERNE , FEZECDEISEHMEAER,

BT ES6 MARIERTE | RE—MHSER", FiiX

// lib.js
export let obj = {};

// main.js
import { obj } from './lib';

obj.prop = 123; // OK
obj = {}; // TypeError

EERRH , main.js K 1ib. s AR obj , BTN obj FFINEM: , EREFRERSRE. EHEE obj IERANEILRRIRA , FEEFRE ,

Yt main. js BIIE T —NMEA obj BY const i,

17 500 2, XEAETF baz,

MNEERRIEN  WEHTERRESRE.

BfE ., export BIEO , MHARR—ME. TEAMAINEXMED | SEIRIERREREEIITH).

// mod.js
function C() {
this.sum = 0;
this.add = function () {
this.sum += 1;
s
this.show = function () {
console.log(this.sum);
s
}

export let ¢ = new C();

EERIAZA nod. js , BIHAYR— C AISERI. FRAIMAMNZXMER | BSRIRTERRR—SLH.

// x.3js
import {c} from './mod';
c.add();

/]y.3s

import {c} from './mod';
c.show();

http://es6.ruanyifeng.com/#docs/module-loader
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// main.js
import './x';
import './y';

HEHAT main.js , BHATR 1.

$ babel-node main.js
1

XHUIERRT x.3s fy. js MNEAIERZ C BIR—SEfl.

3. Node %k

753

Node %3 ES6 tEHRAVMELVRRRR , BATEBEECH CommonlS EHIER, , 5 ES6 RHUEHNEFRFERN. BRINBASER  BRmESTT , ES6 1Ei
#1 CommonlS KAZBHININESZE.

Node ZE3k ES6 #ERFEMA .mjs BFEXER. RN , REFASUEEREFER inport & export i< , FPATMLARA .njs G5B, require oA
BENNEL .mis X4, SRS . RE import AT LUNEL .mis 3. ISR, .mjs HEEBABEFEA require < , WAER import .

Bal , XTThReREIRIeMER. %% Node v8.5.0 BLALIRA , EF - -experimental-modules SHABEFTFHZIIAE.
$ node --experimental-modules my-app.mjs

7T SRLEEERY import MNEGHINIAER] , Node Y .mjs SX{452F URL B&1Z,
import './foo?query=1'; // N# ./foo NS ?query=1

EEAHF , BARREHFESE 2query=1 , Node ¥% URL HIUARE. E—MIARESHAR , SWNRER , HEREEARNESR. BFXA
FE, REXHEFEF . %. #.  EREHRFN  RIFXEFRAHTEN,

Bl , Node A9 import G5 ASTFINEAMAEIR ( file: hY ) , FSTIFINEATAZELR,

WRIEREARZERR |, BBA import @3S R node_modules HRFHIX/MEH,

import 'baz’;
import 'abc/123';

NERIRRE A BERE | BPA inport L RIRBIREEIHIXNEFHIMAI .

import 'file:///etc/config/app.json’;
import './foo';

import './foo?search’;

import '../bar’';

import '/baz';

MNERHASEHER TS |, tbal import . /foo' , Node £XZRIUNERES : . /foo.mjs . ./foo.js. ./foo.json. ./foo.node, RIERIXLLH]
AIGEBATFTE , Node FEEMEL . /foo/package. json BY main FERISEMIMIA, WNER . /foo/package.json AFHEHEIRE nain FE , IPATSIKR
BN& . /foo/index.mjs . ./foo/index.js. ./foo/index.json. ./foo/index.node, SR EPUNSUHERZREATFIE , FSHIHEIR,

&5, Node B9 import S EREME , X—RS5NEEHIESEER.

MEfEE

ES6 #ERMNIZZBAK , B—MERARIEN , AT LARBENSEEMREIRSSRIE. A TIAEIXNBR , Node HIE ES6 R AGE[ER
CommonJS #RAGEFERI—LREREZE.

B, B2 this X§F, ES6 f&Ethzdh , TREM this $#5[ undefined ; CommonlS #HRAVTRE this FEMAXMBIELR | IXEREN— N EAER,

HR, UTXETRETRTE ES6 R PEERFEN,
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- arguments
- require

- module

- exports

- _ filename

- __dirname

MRF—EEFEAXLTE |, B RESE 25— CommonlS #EHREHIX
—3k , % ES6 EHREAREEEATNSHENET | ATUAEFXEY.

// expose.js
module.exports = {__dirname};

// use.mjs
import expose from
const {__dirname} =

'./expose.js’';
expose;

expose.js B— CommonlS &k , HHZE  dirname ,

EmEAHEE

__dirname,

- ECMAScript 6]

XETE

RS ES6 EHINEIX N CommonlS &k, {BEX

ZAEE ES6 {ERZPAFE, ES6 BWHNE expose.js , BATLIE

(=3

ES6 1ERNNE Commonls &R

CommonlS EHRAHIHERE M 1E module. exports X4
M, SEERIEGAEE | BI%EET export default xxx .,

TEE— CommonlS &k,

// a.js
module.exports = {
foo: 'hello',

bar: 'world'

}s

/] FERT

export default {
foo: 'hello',
bar: 'world'

}s

import AR LEIAIMELR |

BrLA , —HBE=M5% , afLAZZ) Common]S A module. exports ,
/ HiE—
import baz from './a';
// baz = {foo: 'hello', bar: 'world'};
// BEZ
import {default as baz} from './a';
// baz = {foo: 'hello', bar: 'world'};
/ BiE=
import * as baz from './a';
// baz = {

// get default() {return module.exports;},
//  get foo() {return this.default.foo}.bind(baz),
//  get bar() {return this.default.bar}.bind(baz)

/1 }
EERBHNE=MSL , LB baz. default 2F] module.exports , foo EIH] bar BIEHERILUE
TEHE—&H6F.

// b.js

module.exports = null;

// es.js

import foo from './b';

// foo = null;

import * as bar from './b';

// bar = { default:null };

—= =

http://es6.ruanyifeng.com/#docs/module-loader

B L@, Node B9 import 45SNE; CommonlS &k , Node £BH#NI& module.exports &

module.exports AN AZIAGH , BD import SSEAR HMINFIRIXE— IS { default: module.exports },

1 SiXFh 7552 E T module. exports ,
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LFERBF |, es.js REEZMEIAR , BB bar. default XHENEL , AHEEE] module. exports ,

// c.js
module.exports = function two() {
return 2;

}s

// es.js
import foo from './c';
foo(); // 2

import * as bar from './c';
bar.default(); // 2
bar(); // throws, bar is not a function

EEAEF , bar FER—PR , FRESFREER | REEEN bar. default @M.
CommonJS #ERAVIEIHEFIE , £ ES6 MNETT I TRABFH.

// foo.js
module.exports = 123;
setTimeout(_ => module.exports = null);

LEECESF , XTIAEE foo. js BIMIA , module.exports F—ER 123 , MARZEL null,

T ES6 HRZMFMFERLIEL . Common)S HRZIZTAIHERHED , FTLARA inport a5 IIE CommonlS kAT , RARIFRATENS
%

/] IEH

import { readfile } from 'fs';

TENSERER , B fs 2 CommonlS &=, , RETEIEITI A REMAE readfile 0 , M import S ERRFAIHMHTIXMED, BRTTEFMEN
FERIBN.

/1 RS %
import * as express from 'express';
const app = express.default();

// IEHfIE
import express from 'express';
const app = express();

CommonlS {&RINEE ES6 &R
Common]S EHNNE; ES6 &R , REEER require @3 , MEMER import () BEI. ES6 EHAIFFAMLHIED , SRAMANSRNELE.

// es.mjs

let foo = { bar: 'my-default' };
export default foo;

foo = null;

// cjs.js

const es_namespace = await import('./es');
// es_namespace = {

//  get default() {

//

/7%

/1}

console.log(es_namespace.default);

// { bar:'my-default' }

EEMRRSF , default IEAEELT es_namespace.default it Hoh, BTFEEFHE , es.js X foo NEMMMEIRBERRINBRIRLSR,
TEHEB—MIF.

// es.js

export let foo = { bar:'my-default' };
export { foo as bar };

export function f() {};

export class ¢ {};

// cjs.js

const es_namespace = await import('./es');
// es_namespace = { —= T—=
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//  get foo() {return foo;}
//  get bar() {return foo;}
//  get f() {return f;}
//  get c() {return c;}

4. fERINE
“EFMNEL” (circular dependency ) 38R . = BIZAOHTHRER b IS | 0 b BIZSATHTSLARER o BT,

// a.js
var b = require('b');

// b.js
var a = require('a');

BE , “ERINERREEEES | SRMERY |, BrTseSENRITNNE , EEERAIEIT , RItIiZEeHIL.

ERXLhR L, XERWEERN , THERRXRSFMIARE , REZHM a KHib , b &Eic , « KH 2 IXEERER, XEWE | EHRINETH©RE
FEMEINEL BB,

XJF JavaScript IBEEK , BRIRELAFRMEHIEI CommonlS 1 ES6 , {MEEIMIE " ATERT—HE | RENGERBA—HE,

CommonJS {ERATINEERIE
B ES6 WEME BN "2/ , SeNMBBRITRAITHI CommonlS EHENAIINEREE.
CommonlS FJ—MER |, FIE— MRS, require B —IRINEZHA , ISHITENA , REERFER—TTER.

{
id: "0,
exports: { ... },
loaded: true,

, .

LFECEHZ Node PIEBINEARBRFEMAI— IR, ZWRA id BUERIERE |, exports BERERBIHAIZMNED | loaded BMER—MIRE , &
NAERATM AR BT, BthEAREREN | XEHERKT.

MEHERZIXMERIIAHER | BEE exports B EHEVE. BMERRHAT require i8¢ , BARSERPUTIZIER , MEIEFTIRE. R
CommonJS RRFTICMELZ /IR , FREESIRMEANEIT R, LUGBINE , IRESE—RETHER | BIEFDBERERET.

CommonJS ERPEIRNE:

Common]S #ERAVEEAFIERINFATHT | BIBIAICIBTE require BORHE , SIE2EBHIT. —EHIE MRS EIRNE"  SREHESHITATER
2 BRPTHIS S A2,

1LFA%E | Node B/ISEEEAIGIF. BIASH a. s RFB0T.

exports.done = false;

var b = require('./b.js");

console.log('ff a.js Z*, b.done = %j', b.done);
exports.done = true;

console.log('a.js #fT5EkE");

FERBZH , a.js FIASEHE— done & , REIMEHB—MNHIAF b.9s . ER, AT a. js BHEEXE |, EiFb. js UT5EE , BETHIT.
BEb.js BIRES,

exports.done = false;

var a = require('./a.js');

console.log('ff b.js 2, a.done = %j', a.done);
exports.done = true;

console.log('b.js #AT5EEE");
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FEMBZF , b.js PUTRISETAT , iaXME a.js , XA, IRETEMIE". RRASE 2. js WRIRIRAT exports BIEEUE , AIREA 2. 3s
ERBIITTE . M exports BIERBEREISZHUTIINSD , MARREIE.

a.js BEHTRIERD . RE—T.
exports.done = false;

At , XIF b.js K, BM a.js REIN—EERE done , {E9 false,

S, b.js BEEAETHT  FRILEHUTREE , BIBPTRGIES a.3s . TR, a.js EEETHUT , BEEHUTREE. HI5— MK nain. js , BIFX
MR,
var a = require('./a.js');

var b = require('./b.js');
console.log('ff main.js Z ", a.done=%j, b.done=%j', a.done, b.done);

Hi{T main.js , BITERAT.

$ node main.js

7t b.js Z™', a.done = false

b.js PATIEHE

ff a.js 2", b.done = true

a.js PATEE

ff main.js Z ', a.done=true, b.done=true

LFEORDERTRAE, —& o .jsZH, a.js REHUTRE , RITTHE—1T. =&, nain.js PUTRIETITH , FBERHUTb.Js | MEEH
FEFYb. s BIHUTER | BIERISIHT.

exports.done = true;

B2z, Commonls MANEHMLEER , 7251/,

75, BT Common]S HEHBZEHEIMIZAT , REIRZIREEMITAIMOIE  MARRBEIITEE  METRSEES. L, BAZEN
Rz, AERE VD,

var a = require('a'); // “A&MNEE
var foo = require('a').foo; // fGRitIE%:

exports.good = function (arg) {

return a.foo('good', arg); // fEMIXZ a.foo [HHifH
s
exports.bad = function (arg) {

return foo('bad', arg); // fEHIMR—AH5 INEE 1 {E
1

EERRET , MREREERINE , require('a’).foo AHERAIBEEESINS , M require('a’) RBRIE—.

ES6 1ERAVERINE

ES6 LME“EIR NS CommonlS BARRAIRRE. ES6 BIRENESIMA , AIRER inport A—MEHRIIFETE (BJ import foo from 'foo' ) , ABLE
LEAER | MEMRA—MEARIEIERNS A FEFAEZEBCHIE , EENERREEEIENE.

BE FEXMIF.

// a.mjs

import {bar} from './b"';
console.log('a.mjs");
console.log(bar);

export let foo = 'foo';

// b.mjs
import {foo} from './a';
console.log('b.mjs");

console.log(foo);
export let bar = 'bar';

LEED , a.mjs ME b.njs , b.njs RIMEL a.mjs , MALEFRIEL, BUT a.njs , LERAIT.
= T
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$ node --experimental-modules a.mjs
b.mjs
ReferenceError: foo is not defined

EERBF , 11T a.njs LUIERIRE | foo BEREN , XBAMHA?

IEFAI—1T1TRE | ES6 BIMIEEEAMIEN. B% , HUT a.njs LUS | SIZRIEMET b.njs , ALWRMSEHITb.njs , REBHIITa.Is . &
&, PUT b.njs HOBHR , ERIEM a.mjs BIAT foo O, XBFRRERIT a.njs , MBAXMEOCEFET  BEETHT. JUTRIE=(T
console.log(foo) AIRHR , ARILX MEORKNIKEN , FILLHRE.

FRRIXANERRRYTE |, BRLE b.mjs IBITHIBHE , foo BEBENT. XALUBITIE foo SRLRECRARR,

// a.mjs

import {bar} from './b';
console.log('a.mjs");
console.log(bar());

function foo() { return 'foo' }
export {foo};

// b.mjs

import {foo} from './a';
console.log('b.mjs");
console.log(foo());

function bar() { return 'bar' }
export {bar};

XEFEHIT a.mjs BATLUGZITUHAESSR.

$ node --experimental-modules a.mjs
b.mjs

foo

a.mjs

bar

XRENRHEBRTHER , AT inport {bar} from './b' B , BREL foo BEBENT | Fill b.mjs IIHAIAHERSIRIE. XBEKRE , INRIER
# foo EAMREFRIAT | B,

// a.mjs

import {bar} from './b';
console.log('a.mjs");
console.log(bar());
const foo = () => 'foo';
export {foo};

EEAIERIEINT | BT REFRER  SIARERTHER , FUTHSRE.
BAIFRE ES6 BRRNFEESystemISLEHEI—MlF.

// even.js
import { odd } from './odd'
export var counter = 0;
export function even(n) {
counter++;
return n === @ || odd(n - 1);
}

// odd.js
import { even } from './even';
export function odd(n) {

return n !== 0 && even(n - 1);

}

LERRBF , even.js BEEHIREE even B— NS n , RERET 0, BiaRE 1, BAMEM odd() . odd.js tBEMSHLIRIE.
BT EEXERES , SR,

$ babel-node

> import * as m from './even.js';
> m.even(10);

true

> m.counter

6

> m.even(20)

true

> m.counter

17

r—= T
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LERREF , 2800 M 10 TR 0 F9idFEF , even() —HEWIT 6 IR, ATLIZEE counter EF 6, B RER even() BF , B8 n N 20345 0,

even() —HSHIT 11 )X, 11 ERIERY 6 )R , FTLAZER counter &F 17,

XMIFEENSR CommonlS , BtRATERIT . 2IRiE.

// even.js
var odd = require('./odd");
var counter = 0;
exports.counter = counter;
exports.even = function (n) {
counter++;
return n == @ || odd(n - 1);
}

// odd.js

var even = require('./even').even;

module.exports = function (n) {
return n != @ & even(n - 1);

}

EEREBF , even.js INE odd.gs , T odd. s XEME even.js , R EIRINE". XAT , TS IEHESHEE even. s BEHRITHIES ( MEEEMELE

R) , FilAME odd.js ZH , & even EF null , FEEEEF even(n-1) HEIREE.

$ node

> var m = require('./even');

> m.even(10)

TypeError: even is not a function

5. ES6 t&EiRAYEERS

NSSERBRIAARSISF ES6 &R |, ST IMERREER , FTLAUSEHEN ESS WSIA. BRT Babel AILARBSREEISZS) , MBLATRNTIIE , tBRTLARSKREERD.

ES6 module transpiler

ES6 module transpiler2 square AEFHRI—ME1E88 , LG ES6 &Ly CommonlS ke, AMD EHRINEL , NENEesPEA.

BT, TEX L.
$ npm install -g es6-module-transpiler

SAfS , {8 compile-modules convert 7%, ¥§ ES6 1&IRS{44ERD,
$ compile-modules convert filel.js file2.js

-0 SHETLUEERBEAI4E.

$ compile-modules convert -o out.js filel.js

System]S

B—PRIRITIERER SystemIS, BE—MEREE (polyfill) |, ATLIENISSERAIINEL ES6 iR, AMD #EERF0 CommonlS &k , #§HEE ESS 18

. SEFEERIE Google B Traceur 457388,
{#FART |, SCTERTRAIE system. js SXH4,

<script src="system.js"></script>
SRS , (A system. import JTiENNEAEHRS 4,

<script>
System.import('./app.js');
</script>

http://es6.ruanyifeng.com/#docs/module-loader
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2017/11/20
EEREBFE . /app |, IENEXSRIER T app.js X, ©ALUR ES6 R, system. import £ EFMGHEER.
FEETENE , system.import FRAREINE , IRE— Promise X5 , AILSTHXMNISIRE, FEES—MERSY,

// app/es6-file.js:

export class q {
constructor() {
this.es6 = 'hello';

¥

}
IE | FERTRANNEX MERS

<script>

System.import('app/es6-file').then(function(m) {
console.log(new m.q().es6); // hello

s

</script>

LB, system. import JTAREIRIZ— Promise XI5 , FTLARTLARS then F3iAiSERIREL.

B
it
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ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

TREE S

1.3R&{EFRIE

2. ¥4

3.fHAEE

4.33%

5.8048

6.4

7.Map &3

8.Class

9.451R
10.ESLint BY(EF

AEERITUMENE ES6 UFNEL , IEREIRBEIEkZF , SE5AM JavaScript IBAEaE—IE , SHEEN. DTSR,
ERNERHRRCEATT T ENRNREE , TENASEESET Airbnb 28I JavaScript KAEHEE.

i FE XK - ECMAScript 6 AT

1. YRB{EFRLE

(1) let Bl var
http://es6.ruanyifeng.com/#docs/style
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ES6 1I—HE TR NFIUEBRE RS © let flconst . HA, let TEALEUR var , BAREIEXAER , A let ;RERWER.

‘use strict';

if (true) {
let x = 'hello’;
}

for (let i = 0; i < 10; i++) {

console.log(i);

}

EEAIBRA var B let |, TR EMFERTRNEBERE | XERXTEFE. RENZREEFBPINBRABI, var (iSHAREIX—~.

var IR STFERERIRFIA | let MIRAXNER.

‘use strict';

if (true) {
console.log(x); // ReferenceError
let x = 'hello’;

}

LEABANEREER var BfX let , console.log BF—THASIREE , MESHE undefined , FHAZEREFIEAZINERALE. XERTEESEHE

{EFBRIEN,

FEA , BNABER var @<, T2 let SpSEUR.

(2) 2REENEERS

£ let # const ZIA) , EWUASEER const |, THEAERING , FMIZRETE , ANIRERE.

const fiF let BJINRE. — M2 const AILURBEFNEREFMIA | RNZERRIZEE | 5— & const IHERFERHREDE , BEAEEE, R

EHEE , MEXEFEENTERNAHIER | RE—NRER JavaScript fRiFSFEX const BTN , FRASER const |, BRITFRAEFINEITH

R, BHRER let f const FIARKXF , HSLRRIFIFAEBAILIERE.

// bad
var a =1, b =2, ¢ = 3;

// good
const a = 1;
const b = 2;
const ¢ = 3;
// best

const [a, b, c] = [1, 2, 3];

const FIEEERERMFL , —RIERBHAZASEREITMZIERXME . =ML T TREENZBEMSHAER.
FTBRIREERNIZIR BN R E.

KIkE , JavaScript FIRESBSEAZRISEIL ( LLal Intel AFIRY River Trail Bp—28RIIE ) | XA let FRRAIZE | REHIVERLZAZETHIE
h, THERZHEHZN  INEFTRIELERE.

2. 56
BSERNBE—EERESIS®REIS , AMEANSIS. shiSERFRFERARSIS.

// bad
const a = "foobar";
const b = "foo' + a + 'bar';

// acceptable

const ¢ = “foobar’;

// good

const a = 'foobar';
const b = “foo${a}bar’;
const ¢ = 'foobar';

3. famE
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(EFRAER RIS EIRERT | (SRR E.

const arr = [1, 2, 3, 4];

// bad
const first = arr[@];
const second = arr[1];

// good
const [first, second] = arr;

ERERISEINRENSAINR | MIERFERE.

// bad

function getFullName(user) {
const firstName = user.firstName;
const lastName = user.lastName;

}

// good
function getFullName(obj) {
const { firstName, lastName } = obj;

}

// best
function getFullName({ firstName, lastName }) {
}

SIRFEGREZME |, LSERANRARAE | MARENROME. XEETLUSMIRENE , IR ESIREERIIRS.

// bad

function processInput(input) {
return [left, right, top, bottom];

}

// good
function processInput(input) {

return { left, right, top, bottom };
}

const { left, right } = processInput(input);

i FE XK - ECMAScript 6 AT

4. WK

BITEMANS  BE—THRTIUESER. ZTEXRNS , &E—TRRIESER.

// bad
const a
const b
ki: vi,
k2: v2
s

{ ki: v1, k2: v2, };

// good
const a
const b
ki: vi,
k2: v2,
s

{ k1: v1, k2: v2 };
{

MRREFHFSM , —BEN , AERERIEFIEYT. WRAIBEAT RS , ZEF object. assign J3i%,

// bad
const a = {};
a.x = 3;

// if reshape unavoidable
const a = {};
Object.assign(a, { x: 3 });

// good
const a = { x: null };
a.x = 3;

IRVSHIBMRERHNEN , FTLEEIENSARR , FRBEEREEN.
+t—=
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// bad
const obj = {
id: 5,
name: 'San Francisco',
s
obj[getKey('enabled')] = true;

// good
const obj = {
id: 5,
name: 'San Francisco',
[getKey('enabled')]: true,
s

EEAREF , W5 obj IRE—NBIES | FEHTESE. XNSFRABMSRIAI , I obj KAHE | KizBHESEtEEE N E—R. XiF—k,
ERMME—MEETENT .

B, MRHEMATE  RERAEERAE XS THANRS.

var ref = 'some value';
// bad
const atom = {

ref: ref,

value: 1,

addValue: function (value) {
return atom.value + value;

P

s

// good

const atom = {
ref,
value: 1,

addValue(value) {
return atom.value + value;
P
s

5. &8
REFY RS (... ) LA,

// bad

const len = items.length;
const itemsCopy = [];

let i;

for (i = 0; i < len; i++) {
itemsCopy[i] = items[i];

}

// good
const itemsCopy = [...items];

{3 Array.from 73i% | 1E3R(NEBRINISREE /%M.

const foo = document.querySelectorAll('.foo');
const nodes = Array.from(foo);

6. &
STBPHT RIS ATk O,

0 = {
console.log('Welcome to the Internet.');

HO;
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AR EFARSRARIGE  REMSSLEREE. RAXESEEE , mMBSFET this,

// bad
[1, 2, 3].map(function (x) {
return x * x;

s

// good
[1, 2, 3].map((x) => {
return x * x;

1)

// best
[1, 2, 3].map(x => x * x);

FrSLEREEUY, Function.prototype.bind , ANRZEBFE self/_this/that 485 this,

// bad

const self = this;

const boundMethod = function(...params) {
return method.apply(self, params);

}

// acceptable
const boundMethod = method.bind(this);

// best
const boundMethod

(...params) => method.apply(this, params);

fEIERRY. BTHY. AEERIRE , BICRAEELRE. WRRBAETAER , T8RS | ERMZRABERNIREEE.
PBECEIERMIZEPE— IR , WERE— S8 B RETTUERFASEH.

// bad
function divide(a, b, option = false ) {

}

// good
function divide(a, b, { option = false } = {}) {
}

TEEREIARER arguments 8 |, (8 rest BER (... ) &, B rest iIzEFBNRBFREEIRENSE , MH arguments 2—PSELIERRY
9 , M rest EEFATLURME—NEIEAIEEA.

// bad

function concatenateAll() {
const args = Array.prototype.slice.call(arguments);
return args.join('");

}

// good
function concatenateAll(...args) {
return args.join('");

}
FERBAMEEERERHSHIZNE.

// bad

function handleThings(opts) {
opts = opts || {};

}

// good

function handleThings(opts = {}) {
/...

}

7. Map &3

JFEX % Object # Map , RBEHEMIMSCHFAISLAIISRAT , A {EM Object, MERREFEE key: value FIEIRLEHN , (£ Map £#5. EH Map B
R,

let map = new Map(arr);
for (let key of map.keys()) { = &=

http://es6.ruanyifeng.com/#docs/style 5/9
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console.log(key);
}

for (let value of map.values()) {
console.log(value);

}

for (let item of map.entries()) {
console.log(item[@], item[1]);
}

8. Class
SUEH Class , BUXEZE prototype HUiEE. KA Class WEILAEEE , EHTIEMHE.

// bad

function Queue(contents = []) {
this._queue = [...contents];

}

Queue.prototype.pop = function() {
const value = this._queue[0];
this._queue.splice(@, 1);
return value;

}

// good
class Queue {
constructor(contents = []) {
this._queue = [...contents];
¥
pop() {
const value = this._queue[Q];
this._queue.splice(0, 1);
return value;

¥

{53 extends SCEIAKR , HAXEEZR , FA2BHIAR instanceof TEIEK,

// bad

const inherits = require('inherits');

function PeekableQueue(contents) {
Queue.apply(this, contents);

}

inherits(PeekableQueue, Queue);

PeekableQueue.prototype.peek = function() {
return this._queue[0];

}
// good
class PeekableQueue extends Queue {
peek() {
return this._queue[0];
}
}

9. &R
B7% , Module iB/&2 JavaScript IBHRARES L , BIFFERXMEL, R import BUY require.,

// bad

const moduleA = require('moduleA');
const funcl = moduleA.funcl;

const func2 = moduleA.func2;

// good
import { funcl, func2 } from 'moduleA’;

{858 export BYL module.exports ,

// commondSHE ik
var React = require('react');

var Breadcrumbs = React.createClass({

http://es6.ruanyifeng.com/#docs/style 6/9
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render() {
return <nav />;

¥
s

module.exports = Breadcrumbs;

// ES6MI5k
import React from 'react';

class Breadcrumbs extends React.Component {

render() {
return <nav />;

}
}s

export default Breadcrumbs;
WERIEHRRE—MEHE | BifFA export default , NRBRESMNEHE | HiAER export default , export default SEIEHY export AERAT(HE
.
AEERHMANPERBEERT. EARETURRRIERZ S, E—NEIAGE (export default) ,

// bad
import * as myObject from './importModule';

// good
import myObject from './importModule';

SNEARRBECAB H— RS , R BB FEMZNS.

function makeStyleGuide() {
}

export default makeStyleGuide;
MREREABE— SR |, MRENEFERIZAS.

const StyleGuide = {
es6: {
¥

s

export default StyleGuide;

10. ESLint BYfEF
ESLint 2—MEEMUMABREHNNE TR , AURMESHEAER. RISH—HRD.

B5% , &% ESLint,

$ npm i -g eslint
VS, T Airbnb IEERIN , LA import, ally, react #&f,

$ npm i -g eslint-config-airbnb
$ npm i -g eslint-plugin-import eslint-plugin-jsx-ally eslint-plugin-react

=E , EHERRER THE— .eslintrc XfF , E2& ESLint,

{

"extends": "eslint-config-airbnb"

}

WEHALUMEE , LB RBEARE TR,
index.js XAHAIRADINT.

var unusued = 'I have no purpose!’;
function greet() {
var message = 'Hello, World!';

alert(message);

http://es6.ruanyifeng.com/#docs/style 719
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}

greet();

£ ESLint IEXMNM , MSRHER.

$ eslint index.js

index.js
1:1 error Unexpected var, use let or const instead no-var
1:5 error unusued is defined but never used no-unused-vars
4:5 error Expected indentation of 2 characters but found 4 indent
4:5 error Unexpected var, use let or const instead no-var
5:5 error Expected indentation of 2 characters but found 4 indent

X 5 problems (5 errors, © warnings)

LFEARRE  RXEERMER  BFRNRAMZER var 45€ , MEMERA let 8 const | —MEENTEE , MREER | BINENEITEMEEN
4 PR, MARHERN 2 M=18.

B

i
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B ECMAScript #Uk% - ECMAScript 6\’

1. LR

AR EVIESNETSNE | RS ENFISEIT %,

—RkRiR , IREVEDENE  RIHFESHER. RAMESEIFEmSIEE , NREL , FEZER , MEX THRRIIRAIN AR |, BEIAR
K. B2, MRUFEREHEANELTE , SEBRAIEER | XNTLEEEIEXH | TRIESHEREARN. MSEMRODEN SE—R".

XXt JavaScript IESRAEVE. ENEHIERS

I=0=pnal
=y =L

BENARG— , FIMRS | SIS TMERTAT—E , SEEFRIEEIREHTS | FT

IEEPHAATREEEER. EEIE A —RREETRNSETRE. SURRIEIRITE.

RENBIUYIERE ECMAScript 6 BIHIIESIHE,

ECMAScript 6 RIRItE , BILATE ECMA EfFinERRIIEL ML °

http://es6.ruanyifeng.com/#docs/spec

“‘onal.org/ecma-262/6.0/ ) G FEHFANELITNEZ,

1/6
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XAMFUSHEZLEA , —HE 26 &, A4 TERE , BEE 545 N. BNERHENEEIEEEN , 8—NEHTH. B RERITIEHTiFER
ROBHIRYER. BEAL , MFRFERECE—LEFAARMAILT. XRAEEL  RIETHE ES6 SLMEE XTI,

ECMAScript 6 HIt&RY 26 E2rh , % 1 BRI 3 ERNNHABHING , SIESXETK. $ 4 ERUX NIESLMNRIHANEA | BXE8RIEETLL
E—T. %5 F25 8 ERIESANEAHA. 5 5 ERNENSIRRRISENNGE | 5 6 ENEAHIELDE |, 5 7 ENGIESNESRRIRHSE
€, % 8 ENARIBWmMET. 5 9 FEIE 26 ENABEKRINEE.

MNF—RRAFRR , T 4 E, AETESRE—SENET  TREE , REERZIHE , EREXETEY, THES &6l , NMBINEE
FHX S,

2. HEIEE®

BEEEF (== ) B—MRIEALBENEER  ENEXATAZE , ARFGER. XM\ THEEMEEAMEETA.
BE FTEXNRER |, BOEERZD.
0 == null

MRIFAHESS  BEEHEESHIEEALE , IALEEENE , 7.2.12 NEENBFEEF ( == ) AL,

SN E—EA TR | oMY | SRSAIMTARR , ARESCMNEZET. BSEEMANESREL , RE—0IE.
“The comparison x == y, where x and y are values, produces true or false.”

FEXOENERE  BSEEMATHERAME , IRE] true 8¢ false .

TEHREEMET.

1.ReturnIfAbrupt(x).
2.ReturnIfAbrupt(y).
3.If Type(x) is the same as Type(y), then\ Return the result of performing Strict Equality Comparison x === y.
4.If x is null and y is undefined, return true.
5.If x is undefined and y is null, return true.
6.If Type(x) is Number and Type(y) is String,\ return the result of the comparison x == ToNumber(y) .
7.If Type(x) is String and Type(y) is Number,\ return the result of the comparison ToNumber(x) == y.
8.If Type(x) is Boolean, return the result of the comparison ToNumber(x) == y.
9.If Type(y) is Boolean, return the result of the comparison x == ToNumber(y) .
10.If Type(x) is either String, Number, or Symbol and Type(y) is Object, then\ return the result of the comparison x
== ToPrimitive(y) .
11.If Type(x) is Object and Type(y) is either String, Number, or Symbol, then\ return the result of the comparison
ToPrimitive(x) == y.
12.Return false.

LFEIXERE:  —HE 12 8, BiF0T.

1IN x ARIEFEE (thanibE—MER ) | REHIT.

2Ry REEREE , PHHT.

3405 Type(x) 5 Type(y) 18R , PUTFASIEEEE x === y.

AINR x B null , y 2 undefined , IR[E] true,

5905 x 2 undefined , y Enull , iRE true,

6.405R Type(x) 2EUE , Type(y) BFFFE , IR[E x == ToNumber (y) HILER,

7 Q05 Type(x) BFFFER , Type(y) BEUE , IRE] ToNumber(x) == y HIEER,

8.4N5R Type(x) 2F0/R{E , IRE] ToNumber(x) == y FIZER,

9.4N8R Type(y) 2F/R{E , iIRE] x == ToNumber(y) FIER.
10405 Type (x) RFFFEREEUEEL synbol (B , Type(y) @X& , iRElx == ToPrimitive(y) HIZER,
11308 Type(x) B , Type(y) RFFHEIHEUED symbol (B , IR[E ToPrimitive(x) == y HIEER,
12.R[A] false ,

AT o RUSREUREHE , null RISRELR Null (IXZHIE4S.3.13 /INVHRIME , RWEB Type EEAVER | IR typeof IEEFFAX ) . EUL EHAIRT 11 £#0
SREIEER | BRI 12 SABEEE! false,

0 == null // false
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3. EARYEE (T
TESES— T

[undefined, undefined, undefined];

[ s1s

const al
const a2

al.length // 3
a2.length // 3

al[e] // undefined
a2[@] // undefined

al[e] === a2[@] // true

EEAIEF , #4E a1 FIBRREZ= undefined , #¥H a2 WRE=NT, XFMEERBN  KEER 3, 8MIENMRISIRTESREE

undefined ,
BR  elZiF Lt FEELER.

@ in al // true
0 in a2 // false

al.hasOwnProperty (@) // true
a2.hasOwnProperty (@) // false

Object.keys(al) // ["e", "1", "2"]
Object.keys(a2) // []

al.map(n => 1) // [1, 1, 1]
a2.map(n => 1) // [, , »]

EEAE—HIIHT OMES | 5048 a1 F a2 FEEREAR—HF. BIZFNEE ( in BB/ $ERY hasownProperty J3i&. Object.keys 733K ) #BiAR , #1
Ha BAREMS. RE—NEE (BN nap 753X ) WA, 348 a2 REREER.

P4 a1 5 a2 BERAUTAF—E ? BBRIALRR undefined BiZAL , EIRBHARRE ?

MABAT12.2.5 /5 (BERRITIIAIL) AT ER.

“Array elements may be elided at the beginning, middle or end of the element list. Whenever a comma in the element list
is not preceded by an AssignmentExpression (i.e., a comma at the beginning or after another comma), the missing array
element contributes to the length of the Array and increases the index of subsequent elements. Elided array elements are
not defined. If an element is elided at the end of an array, that element does not contribute to the length of the Array.”

EIES 1N

"BEERRALIERE. RSBESHEIBHITRAR , FEN length BEMSIN 1, HEBMSMEERENMUERS|, HERNHRETS
WEX. IRWERIIRREHERET—IHR  WASSEEEA Length BIEIEIN.

TERHUHSRERIER | $ENTAESRMIE length B , BHERTUEECHMNE  EEXMIENERREY , IXMEREAFEN. NR—FE
JEEY , ZRFE undefined ( [FA undefined f£ JavaScript iIEEHRRAIFIE ) »

X T A in BB, $4EAT hasownProperty J3i%. Object.keys 3% , BENARISUAIEMS. HAXMEESRAHAEE , MSEmRR
ERNTUNEBER(ERS])  RREA T TTRERVERSIN 1.

ETHH2EBR nap TTERPI =, BEE T,

4. #4019 map Bix
HAER922.1.3.15 NN TEBEM map ik, Z/N\THREREA map AT A , BEEIREIREIEESTNL.
JEEREEIARIXERN.

1.Let 0 be ToObject(this value) .

2.ReturnIfAbrupt(0) .

3.Let len be TolLength(Get(0, "length")).

4. ReturnIfAbrupt(len) .

5.If IsCallable(callbackfn) is false, throw a TypeError exception.
6.If thisArg was supplied, let T be thisArg; else let T be undefined.
7.Let A be ArraySpeciesCreate(0, len).
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8. ReturnIfAbrupt(A) .
9.Let k be 0.

10.Repeat, while k < len\ a. Let Pk be ToString(k) .\ b. Let kPresent be HasProperty(0, Pk).\ C.
ReturnIfAbrupt(kPresent) .\ d. If kPresent is true, then\ d-1. Let kvalue be Get(0, Pk) .\ d-2.
ReturnIfAbrupt(kvalue) .\ d-3. Let mappedvalue be Call(callbackfn, T, «kValue, k, O»).\ d-4.
ReturnIfAbrupt(mappedvalue) .\ d-5. Let status be CreateDataPropertyOrThrow (A, Pk, mappedvalue) .\ d-6.

ReturnIfAbrupt(status) .\ e. Increase k by 1.
11.Return A.

EES (N

1./55HBEAR this XI5

2 NI E IR E]

3 KHHEIEEER length B

4 JNRIREFIRE]

5308 map 75iERISEL callbackfn RETHUT , HiksE

6.40FR map XISz H , IBET this |, Filk TEFi%SE0 . B T 9 undefined
7 EER—NREIEE A, ERZARTEAERY length BRI —EL

8. AN EIRE]

0.BEKET O

10.RE K /NFHEIEER length Bl , MEE TEEER\ a. 1B Pk EF Tostring(k) , BIE K #AFFFE\ b. IRFE kPresent HF
HasProperty(0, Pk) , BIREEIZEBSHIEEREM\ c. MRBFEHIREN\ d. WIR kPresent FTF true , MHTTELSE\ d-1. i&
TE kvalue &F Get (0, Pk) , BNHHHBIFARYEEREM\ d-2. WERIREFIRE]\ d-3. iR%E mappedvalue &F call(callbackfn, T,
«kvalue, k, O») , BDHITEIERE\ d-4. NRIREEFIRE]\ d-5. IR status ZF CreateDataPropertyOrThrow (A, Pk,

mappedvalue) , BIEEIAREIEVERIN A FERRIEEME\ d-6. MIRIREHIRE\ e. kBN 1
11.3R[E] A

FRES LENEE , TR, SME— 2R=MAMEAER , BIELSRERAIEE. HASE 10 PRI b B, kpresent RIRIE , RATAINAIEMSE

B WTHARRENMFERN , AtHiaRE , A2 TEENSE.

const arr = [, , ,1;

arr.map(n => {
console.log(n);
return 1;

DAL ]

FEARBS, arr 2E—NEE2ZMAVKA | nap ITEBHREN , RIRTM  SEENT , FHABERE. Bt BIEREEEAY console. logiE

REFRSHUT | B4 map TTEREI— 2R AT,
V8 5IEEXS map J3iERISEINANT , JLAERIIRASIE AT e —5L.

function ArrayMap(f, receiver) {
CHECK_OBJECT_COERCIBLE(this, "Array.prototype.map");

// Pull out the length so that modifications to the length in the
// loop will not affect the looping and side effects are visible.
var array = TO_OBJECT(this);

var length = TO_LENGTH_OR_UINT32(array.length);

return InnerArrayMap(f, receiver, array, length);

}

function InnerArrayMap(f, receiver, array, length) {
if (!IS_CALLABLE(f)) throw MakeTypeError(kCalledNonCallable, f);

var accumulator = new InternalArray(length);
var is_array = IS_ARRAY(array);
var stepping = DEBUG_IS_STEPPING(f);
for (var i = 0; i < length; i++) {
if (HAS_INDEX(array, i, is_array)) {
var element = array[i];
// Prepare break slots for debugger step in.
if (stepping) %DebugPrepareStepInIfStepping(f);
accumulator[i] = %_Call(f, receiver, element, i, array);
}
}

var result = new GlobalArray();
%MoveArrayContents(accumulator, result);
return result;

= T

http://es6.ruanyifeng.com/#docs/spec

4/6


https://github.com/v8/v8/blob/44c44521ae11859478b42004f57ea93df52526ee/src/js/array.js#L1347

2017/11/20 ArrayBuffer - ECMAScript 6 []

ECMAScript 6 AlJ]

F& : fi—l&
R - BR-AFEAETFEIE

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

ArrayBuffer

1.ArrayBuffer 3§15
2.TypedArray {iE
3.551E
4.DataView RE

5. ZiHHIE AR A
6.SharedArrayBuffer
7.Atomics W&

ArrayBuffer J$5R. TypedArray HREF Dataview fAERZ JavaScript BF_HBIEREN—MEN. XENSEHEFE  BTIRZATIE (2011 F£ 2 B
kH) , ES6 HEMANT ECMAScript #itg , FEIEINTHAYSE. BIIEBREEMEEME T HEIENE | LRI HEIEA.

XMEONFIRIRITER , 5 WebGL IBAEX. FME WebGL , HiZiERISR 5 E-RZARGEREED , ATHE JavaScript SE-RZEAEHI. LAY
BOESE | BIIZANEIRRESRE _HEIN , MAERERINAMEN. XAEIEE— 32 (UEE , Pk JavaScript IASE-REERTIR
A, KRR, XNERFEE—MIE , FTLUG CIESHE , EERFEFT B 4 MFPR 32 (B, ITHEFZARETHMEANER | A
ROERER S AIBIRT .

THEHARREXMER MEEN. BREG CIESIHE | RVPTARBELEE TR | EIRRMFEAE , KKIERT JavaScript SR —#HHIEHEN
Be0 , FEFABEETUEEET JavaScript SIRERFREZEOAM T _HHIERE.

IR R =SS AL
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Float32array (32 fIFAs) ) HENESS,

(3) pataview A : AILIBENSSEANINE , LLIIE—NFT5R Uint8 (TS 8 ) . B8, =AFTR Int16 (16 {UFE ) . FUMFE
AR Float32 (32 fihFm#) FF , WNERILIBENFHF.

fEER , ArrayBuffer SISARFIBHN TIHEIEUE , TypedArray MEIFRIZEEREB THEIZIE | Dataview IEIARIESSRAEBIN THFIEUE.

TypedArray HIESTFRIEHESEL—HA O 7 ( pataview MIEISTFRE vintac LASMIERE 8 7)) .

HiERE  FPRE ax YIRIRY C iIBSHE
Int8 1 8 S5 signed char
Uint8 1 8 NI SEEE unsigned char
Uint8C 1 8 AR SEE ( BahdiBist ) unsigned char
Int16 2 16 (S5 short

Uint16 2 16 RIAHRISEL unsigned short
Int32 4 32 (RS int

Uint32 4 32 RIRNERFSHIEEEL unsigned int
Float32 4 32 RLZAE float

Float64 8 64 LFME double

TR THEBEHARHEIENSE | MRRMUEERNYR.
RENGEIRIERY APT, FREIT “HHEISURRF_HEEERE . TEEEPALA.

- File API

- XMLHttpRequest
- Fetch API

- Canvas

- WebSockets

1. ArrayBuffer 3%

{753

ArrayBuffer SISEMETF HFEIRAI—RAT , EFEERES , REEEIME ( TypedArray MIEF] Dataview ME)FES , MERIHERRLISERS
B ISR,

ArrayBuffer tB@—MIIEEREL , PJLASE—ERA LAFHEIRANESNF X,
const buf = new ArrayBuffer(32);

TERBERT—E 32 FEHNREXE, , BNETHHEENAER 0. ATLAEE , ArrayBuffer SIEREIISHEAIEENNFAN (BUFT ).

ATEEXBRRE , FEATCETEME. pataview NERIGIE , FEIRM ArrayBuffer MRIHUEASEL,

const buf = new ArrayBuffer(32);
const dataView = new DataView(buf);
dataView.getUint8(0) // ©

LA — 32 FHIIRE , #37 ataview A , ABLRHRSH 8 EEIS , WLEE 8 U —HHIEE | L5555 0, RARBAER
ArrayBuffer S5 , BUARTERERZ 0.

53— TypedArray #lE , 5 pataview fIEN—MKEIR | EAR—MIIERE , ME—EEERE  AFRTR0EER.
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const buffer = new ArrayBuffer(12);

const x1 = new Int32Array(buffer);
x1[0] = 1
const x2

= new Uint8Array(buffer);
x2[0] = 2;

x1[e] // 2
FERBNE—RAT , SREIMIE : 32 (FAERFSEE ( Int324array MHEREL ) 71 8 IATRFSEE ( vintsArray MIEEREL ) . ATRMIE
WMIIER—BREF , —MIBEXEERT , SIS —MIE.

TypedArray HIERMIEREL , BT ArrayBuffer SLRWEASE , BRILURZZBEHAIFHSE . EESERFERMKER ArrayBuffer ST, 7R
RS SE R IX B TP AR B

const typedArray = new Uint8Array([0,1,2]);
typedArray.length // 3

typedArray[0] = 5;
typedArray // [5, 1, 2]

FEARIER TypedArray MER] vint8Array MIIEEREY , FEE—IAHRTSHY 8 (BENE. TTLIEERI, vintsArray EIREREELHAFASE , X
[RERFHIRMERFSTERL.

ArrayBuffer.prototype.byteLength
ArrayBuffer L] byteLength B , IREIFFDEHIAFERENFHKE.

const buffer = new ArrayBuffer(32);
buffer.byteLength
// 32

MRESEHINFRIEREKX , BAIES AN (EAREBLASHIESRTRAE ) | BV ERERS D M.

if (buffer.bytelLength === n) {
/1 )

} else {
/1 K

}

ArrayBuffer.prototype.slice()
ArrayBuffer SEFIE— slice 5i% , SIFRREXRIHAI—ERD , HEINER— N ArrayBuffer ST,

const buffer = new ArrayBuffer(8);
const newBuffer = buffer.slice(®, 3);

LIS buffer JIKATAT 3 NFT5 (M 0 FHA , BISE 3 DFIRIELER ) , ER—DHFEI ArrayBuffer WK, slice INEHLBIRE , F—FF
FDE—BRFRE | BERGEFRI ArrayBuffer WRIEILT X,

slice INERZMNEH , F—ISHERENHENFURFS (8%F1) | BoNMSHEFENBENFURS (F31%F1H ) . NMREBE_1S
2, WEIAZR ArrayBuffer SIRAVERE.

BRT slice 73i% , ArrayBuffer WERARMMEHABEREENEFNGE  AATFER LSEVNE , AREINERES.

ArrayBuffer.isView()

ArrayBuffer B—NEEIIE isview , IRE—MB/RIE , RBEEE I ArrayBuffer FIEISEAI, XNFEABIESTHIESEH , 2B
TypedArray SLffal Dataview SEfI,

const buffer = new ArrayBuffer(8);
ArrayBuffer.isView(buffer) // false

const v = new Int32Array(buffer);
ArrayBuffer.isView(v) // true
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2. TypedArray {El

753

ArrayBuffer SIRIEARERE , AILIFHESHSERIEEE. F—RAT  TREIEEFENBES I, XBIUE RE" (view ) . ArrayBuffer BRI
E , —FhZ TypedArray fIE , B—HE pataview fUE. BIBHIEEMREZR—MEUERE , BERNEEMRATLUZTRAIEESE,

Bal, TypedArray E—HEIE 9 R , E—FEERE —FPEREL,

- Int8Array : 8 (UBRISEE , KE 1 M=,

- Uint8Array : 8 (ULGRISEE , KE 1 MNFT.

- UintgClampedArray : 8 (UGB EE , KE 1 MNF7 , BHAERR.
- Intl6Array : 16 (UBRISEE , KE 2 MNFTH,

- Uintl6Array : 16 UGRFESEE , KE 2 MNFET.

- Int32Array : 32 NEFSEL , KE 4 MNFT,

- Uint32Array : 32 IS8, KE 4 MNFH.

- Float32Array : 32 \LiZm# , KE 4 MNF15.

- Float64Array : 64 \LFmEl , KE 8 INFT.

X 9 MUIEREERRIEE | FFRA TypedArray E. BIWRGEELEA  #8 length BIE , #EEMASESIZER ( [1 ) KREANTTER |, FIEHERN
Bk, el LmEReER, HEEES TypedArray HENERTEEUTAE.

- TypedArray $UBRIFRFERGR | EPRE—FHZEEL,

- TypedArray $EIRRRIESN , A2BZAL,

- TypedArray $ERRNZIAER 0. L6, new Array(10) RE—NEZEHAE  BEmEEHEAMAE , RE 10 NZ=AL; new UintsArray(10) iR
EI— TypedArray %48 , B2 10 MRERZ 0.

- TypedArray $¢ERE—EME , ABFMEFEURE | CRSUREMEFERE ArrayBuffer WHRZH , BEREUEEISRWRER buffer B,

1EEE

TypedArray ¥B1RM3E O FMGIEREL , FRAERMERSEERIEEBSLA.
MIERHEEMAIE.

(1) TypedArray(buffer, byteOffset=0, length?)

B— ArrayBuffer W&Z £, AILMRIERRAIEIERE , @75 MIE.,

// BlE—A8 i ArrayBuffer
const b = new ArrayBuffer(8);

/7 QI AMERbMInt320E, THAET7H5e, HEIZMXIIRE
const vl = new Int32Array(b);

/7 QEE—AMRREbHUInt8ILE, THAT 7352, HEIZMXIIRE
const v2 = new Uint8Array(b, 2);

// BIE—AMEHbInt1e &, T 7152, KEHR2
const v3 = new Intl6Array(b, 2, 2);

LTERBE—BKEAN S MFETHNF (b ) 2L, ERT=MIE : vi. v2fv3,
MERERERT LSS =184

- BB (KF)  MERAYEE ArrayBuffer XI5,

- EBIASH (AR MEFRNETFS | AN 0 FFHA.

- BENSH (AR ) MESANEIENE . WAREIABRREXITGER.

Fit, vi. v2 vz E2EEM @ vile] B2 32 B, ERFT 0 ~F 3 v2[e] B— 8 (LMHSEE , EAFW 2, v3[e] 1 16 U
., EAFE 2 ~FWH 3. REFHI—NENAEEER S Tk,
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R, byteoffset MSITERAVEIERE K, BUSIREE.

const buffer = new ArrayBuffer(8);
const i16 = new Intl6Array(buffer, 1);

// Uncaught RangeError: start offset of Intl6Array should be a multiple of 2

EERIEEF , FHER— 8 NETHY ArrayBuffer JH , REEXMNIRHNE—NET , EmH50 16 MEHME , ERRE. BN, w58 16

(AR ANFT | AL byteoffset SEUWIRBEIEH 2 BhR.

WMMERIBMERFTIFHAMEE ArrayBuffer XIS , W/R{EF Dataview MIE , B TypedArray fIEIRIEH 9 MEEAIMBIEIEC.

(2) TypedArray(length)

MENRATLARIEID ArrayBuffer 38 , EIEDBECAREMAEMN.,

const f64a = new Float64Array(8);

fe64al[0] = 10;
fe64al[l] = 20;
fe4a[2] =

fe4al[0] + f64all];

FEARBER— 8 P ARAY FloatesArray #IH (F 64 1) , ARMRANE M HERE. Xt , MEMERMNSHHMERRN M. TLES, i
ESAREIRM S S E AR FETE,

(3) TypedArray(typedArray)

TypedArray #¢RAGIERET , ATLAESS— TypedArray SLEWEASEL,

const typedArray = new Int8Array(new Uint8Array(4));

EEMRRRSF , IntsArray HIEREIERE —> UintsArray SEAHEASHL,

TR, LATERAIETEE | RREH T SHEENE  WNNRERTEREN . AT —RFNREEERE  FoEREENRNETZ L8

HREL,

const x
const y
x[e] //
y[el //

L T I |

x[0]

=2
y[e] //

1

EmEAHEE , 88 y BLSER x HEIRMERR , 2 x TR , v FHREZ0.

new Int8Array([1, 1]);
new Int8Array(x);

EEETE—RAE , WIERRIE , AILRATENSE.

const x
const y
x[e] //
y[el //

L T I |

x[0]

=2
y[e] //

2

new Int8Array([1, 1]);
new Int8Array(x.buffer);

(4) TypedArray(arrayLikeObject)

MERHISHOAIAR— N EBEE | AEEREMN TypedArray L,

const typedArray = new Uint8Array([1, 2, 3, 4]);

R, IXBS TypedArray MIEISEHRAT | A2ERIENAE DENE.,
FEABA—EBAIEE | ER—1 8 (LTSN TypedArray L,

TypedArray HURHATLAGEIR AR EELA,

const normalArray
// or
const normalArray
// or
const normalArray

[...typedArray];
Array.from(typedArray) ;

Array.prototype.slice.call(typedArray);
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HAERE
EEHANR AR |, X TypedArray #HTEIERR.

- TypedArray.prototype.copyWithin(target, start[, end = this.length])
- TypedArray.prototype.entries()

- TypedArray.prototype.every(callbackfn, thisArg?)

- TypedArray.prototype.fill(value, start=0, end=this.length)
- TypedArray.prototype.filter(callbackfn, thisArg?)

- TypedArray.prototype.find(predicate, thisArg?)

- TypedArray.prototype.findIndex(predicate, thisArg?)

- TypedArray.prototype.forEach(callbackfn, thisArg?)

- TypedArray.prototype.indexOf(searchElement, fromIndex=0)

- TypedArray.prototype.join(separator)

- TypedArray.prototype.keys()

- TypedArray.prototype.lastIndexOf(searchElement, fromIndex?)
- TypedArray.prototype.map(callbackfn, thisArg?)

- TypedArray.prototype.reduce(callbackfn, initialValue?)

- TypedArray.prototype.reduceRight(callbackfn, initialvalue?)
- TypedArray.prototype.reverse()

- TypedArray.prototype.slice(start=0, end=this.length)

- TypedArray.prototype.some(callbackfn, thisArg?)

- TypedArray.prototype.sort(comparefn)

- TypedArray.prototype.toLocaleString(reservedl?, reserved2?)
- TypedArray.prototype.toString()

- TypedArray.prototype.values()

LEREGENRE | BESESENINE | XERBEET,

&, TypedArray $4Hi&E concat J5ik. MIRBESHESA TypedArray 2148 , aTLAR FEIX MRS

function concatenate(resultConstructor, ...arrays) {
let totallLength = 0;
for (let arr of arrays) {
totalLength += arr.length;
¥
let result = new resultConstructor(totalLength);
let offset = 0;
for (let arr of arrays) {
result.set(arr, offset);
offset += arr.length;
}
return result;

}

concatenate(Uint8Array, Uint8Array.of(1, 2), Uint8Array.of(3, 4))
// Uint8Array [1, 2, 3, 4]

B4, TypedArray $ESEBEE—E , BT Iterator £ , FRLARTLARER.

let ui8 = Uint8Array.of(e, 1, 2);

for (let byte of ui8) {
console.log(byte);

}

// @

// 1

/]2

FHF
FFERREEERFRIRT .

const buffer = new ArrayBuffer(16);
const int32View = new Int32Array(buffer);

for (let i = @; i < int32view.length; i++) {
int32view[i] = i * 2;
} —= =
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EERBER— 16 =TI ArrayBuffer R , AREBIIEM L , B2 7 32 EHAGIE. BTFEA 32 (EHSE 4 M1, Fbl—3Ha7LL
BN 4N, HRRAP0,2,4,6,

SNSRAEIXEREUE HiEEET— 16 (BERONE , NFTLUEHE SR —FI05R.

const intléView = new Intl6Array(buffer);

for (let i = ©; i < intl6View.length; i++) {
console.log("Entry " + i + ": " + intl6View[i]);

// Entry
// Entry
// Entry
// Entry
// Entry
// Entry
// Entry
// Entry

NoOouphbwNnNREoO
OO hR~AONOO®

BTE 16 (EEGE 2 MF , LD ArrayBuffer IRITED R 8 K. AJF BT x86 (FAERAGHENERA/INGRFHF (little endian) , 18
MEENFHAHEEENAFTEL  BNAEEFTAHERIENAFTLL | FLRHEET LEAYESR.

tean , — A EEEAFHET 16 BHElE ex12345678 , REEANIREZENFHR" 12", HRAEENR"78". INEFHFERAEENFHHHERIH ,
EFINFRR 78563412 ; RKinF T FUTEER  BREENFHHHERE  BFIRFME 12345678 . BRI, B MARRK/LVFERINGFTF | Ak
TypedArray #EREBRA/NGFHFEEHIE | SEEERNR , BRI IS FERRRENF T FESEE.

BEATERKNRFLFAER , FXL L, RENKREEFERFRRRBIRENRF TR XHR— M ENEH IR —BEEEXNRFTF |
TypedArray $ERISTAIERRNT , RACREEMIE NG | AT HRRIXNMERE , JavaScript 5|\ bataview X5 , JLUREFTF , TXRFEAN
4

=Ho

TEHEB—MIF.

// BERBbuffertU & Ry [0x02, 0x01, 0x83, 0x07]
const buffer = new ArrayBuffer(4);
const vl = new Uint8Array(buffer);
vi[e] H

>

>

NWwWREN

vi[1]
vi[2]
v1[3] H

const uIntléView = new Uintl6Array(buffer);

/1 SRR AN
/] PTLCL AN 45451258
if (uIntléView[@] === 258) {

console.log('OK"); // "OK"
}

/] TWAEIEE

uIntl6View[@] = 255; /] FAEN[OxFF, 0x00, 0x03, 0x07]
uIntléeView[@] = @xff@5; // ¥4 A[0xe5, OxFF, 0x03, 0x07]
uIntleView[1] = 0x0210; // T4 N[0x05, OXFF, 0x10, 0x02]

TEHAIREAT ARSI, SRER/NAFTE | BRARFTIF.

const BIG_ENDIAN = Symbol('BIG_ENDIAN');
const LITTLE_ENDIAN = Symbol('LITTLE_ENDIAN');

function getPlatformEndianness() {
let arr32 = Uint32Array.of(0x12345678);
let arr8 = new Uint8Array(arr32.buffer);
switch ((arr8[0]*0x1000000) + (arr8[1]*0x10000) + (arr8[2]*0x100) + (arr8[3])) {
case 0x12345678:
return BIG_ENDIAN;
case 0x78563412:
return LITTLE_ENDIAN;
default:
throw new Error('Unknown endianness');

-

Bz, SEEHEELL , TypedArray ENSANSBETAEEERIFRT  THEEHEREEER , ILUEERES.

BYTES_PER_ELEMENT Bt
FMUERMIERSE , B85 BYTES_PER_ELEMENTJBME , & = & T—5 5L
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Int8Array.BYTES_PER_ELEMENT // 1
Uint8Array.BYTES_PER_ELEMENT // 1
Intl6Array.BYTES_PER_ELEMENT // 2
Uintl6Array.BYTES_PER_ELEMENT // 2
Int32Array.BYTES_PER_ELEMENT // 4
Uint32Array.BYTES_PER_ELEMENT // 4
Float32Array.BYTES_PER_ELEMENT // 4
Float64Array.BYTES_PER_ELEMENT // 8

XANBMIE TypedArray SEffI_EtHRESREY , B TypedArray.prototype.BYTES_PER_ELEMENT ,

ArrayBuffer 55BN EIRSR

ArrayBuffer B NFFFER | BUEFRFERIEN ArrayBuffer , B—1RIR , BIFFFERAVRIDITIAZMEN. REFFFRRA UTF-16 i3 (JavaScript B9
WERRASL ) | TLAE CREHEHREREL.

// ArrayBuffer ¥R Tfid:, Z%UA ArrayBuffer X4
function ab2str(buf) {

/7 VERE, WURR KR IR R T R,

/] AN

return String.fromCharCode.apply(null, new Uintl6Array(buf));
}

/] TREEREN ArrayBuffer X5, SEONTIFHE

function str2ab(str) {
const buf = new ArrayBuffer(str.length * 2); // FANFRG H2A 5
const bufView = new Uint16Array(buf);

for (let i = @, strLen = str.length; i < strLen; i++) {
bufvView[i] = str.charCodeAt(i);
¥
return buf;
}
it

TREAGEZE , It ANSE CERATEN. BHXEE , fietiIligh. thin , 8 EREERM—1 8 A "HENE , AIRMA—1 9 79
8, Hisit.

TypedArray #ZERUEHAMERIN | SRR , MENMFTEHA , AEERNESELH TR,

const uint8 = new Uint8Array(1);

uint8[o]

= 256;
uint8[e] //

5
0
uint8[@] = -1;

uint8[@] // 255

EEREF , vints B2—1 8 IE , M 256 HTHHEIFZLE— 9 (UAYE 100000000 |, XEIFIEKRERH. RIBHN , RSREABE 8 i, B
00000000 , uints MERIFERERINIZTSAY 8 [EEEL , Frll ooooooce FHE 0 .

REIEITENRERRA"2 BN R , BRI, BYNNERERTSEE AN, i, -1 NNNEER 1 |, #HTEEEUE | 53
11111110 , BANLE 1 RS 11111111, vint8 IREBLRSAY 8 AIEEEUARE 11111111 |, IREIERFE 255.

—MEREEHRN | ATLAXERT.

- IE@iEH (overflow ) : BEMANBEAXTHREERENRAE  SRETIRESIEENSMEN ERE | BRE L.
- tafAiEEH (underflow ) : H@AE/NTHREIERENER/IVE | BRETIAREELENSENERERE , BINE 1.

FERNRME"HEEEENESR | B JavaScript BEAY % EEFIIESR.

=R
NN
3R %
vl b
~N NN
~ N
N ©

EmEAIE, 12 BRI 4 RERERN , TR 5 252IRE 2.
A TEAGF.
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const int8 = new Int8Array(1);

int8[e] = 128;
int8[0] // -128

int8[@] = -129;
int8[@] // 127

EEfIFH, ints B—NEFSH 8 UEBHIE , ENEAER 127, svMER-128, WANEN 128 i, AR TFIEREH 1 , IR SIMENLRE
(128 BRLEL 127 BORMER 1) |, BEE BN, ISIRE] -128 ; MANEN -129 0, BB TRMAEEH 1, BRI BXERERE (-129 IRE-128 19
RERZ 1) , BINLE 190N, BERE 127,

Uint8ClampedArray fIERGEEIN , 5 EERIHUAR. EME  LEREEMGY  ZE—ESTIREUEEENGEAE , B 255 ; IRRERAMAIE
H ZE—EETHREEEES/VME |, B O,
const uint8c = new Uint8ClampedArray(1);

uint8c[0@] = 256;
uint8c[@] // 255

uint8c[0@] = -1;
uint8c[@] // ©

LEBIFF , uintsc — vintsClampedArray fIE , IEMIEHATERRE 255 , fAMiEHERRE O,

TypedArray.prototype.buffer

TypedArray KR buffer B | IREIEERAFIIEXIRA] ArrayBuffer W5, ZBEARIZEIE.

const a
const b

new Float32Array(64);
new Uint8Array(a.buffer);

FEAABAT a EIRSSAD b MERISR |, IIRIE—A ArrayBuffer X5, BIR—RAE.

TypedArray.prototype.byteLength , TypedArray.prototype.byteOffset

byteLength BMHRE] TypedArray B HIENAREKE | BBRIAFT, byteoffset BIHRE TypedArray #BMIER ArrayBuffer XS NETFF
A, XRNEHERERIEE.

const b = new ArrayBuffer(8);

const vl = new Int32Array(b);
const v2 = new Uint8Array(b, 2);
const v3 = new Intl6Array(b, 2, 2);

vl.byteLength // 8
v2.byteLength // 6
v3.bytelLength // 4

vl.byteOffset //
v2.byteOffset // 2
v3.byteOffset // 2

®

TypedArray.prototype.length

length BHEER TypedArray SR EZONER,. T2 byteLength BHF] length BIHERS , BIZETHKE , GEEMRKE.

const a = new Intl6Array(8);

a.length // 8
a.bytelLength // 16
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TypedArray.prototype.set()
TypedArray $UBH] set FiZRTEREA ( EEEUE TypedArray 4 ) , BRI —RBRAT=2EHTIE—BRNZ.

const a = new Uint8Array(8);
const b = new Uint8Array(8);
b.set(a);

LFERBEH o HENASE o H4E , ERERNEFNES , tL—MMENRAIARMEFIRES,
set IERAILUEZHE —NSE , TR b WRAB—NERFFREH a K.

const a = new Uintl6Array(8);
const b = new Uintl6Array(10);
b.set(a, 2)

EmEfCEEE9 b 24EEL & RS FMR |, FTLAMN b[2] FFIREH.

TypedArray.prototype.subarray()

subarray FiAEXTF TypedArray #BI—ER5S , BES—NFHINE.

const a
const b

new Uintl6Array(8);
a.subarray(2,3);

a.bytelLength // 16
b.byteLength // 2

subarray FEHNE— N SHERRIRRFS  ENSHEERIBREFS (F21ZMR ) | RERNEEFRNEIMR. il , EECEH
a.subarray(2,3) , BlE b REE& a[2] — M HR | FHKERN 2.

TypedArray.prototype.slice()

TypeArray LIRS slice J5i% , AILURE—MEEMEAIFA TypedArray 3L,

let ui8 = Uint8Array.of(@, 1, 2);
ui8.slice(-1)
// Uint8Array [ 2 ]

EEAHF , vis 2 8 (UL SELHENERN— LA, BRI slice IEATLMERIIEZF , IRE—MREHIESH.
slice FEIISE , RAREENEARNE , FAEMTHE. RMEFRERNOMUE | B-1 MEHE—MIE -2 ReEHETME | LIS,

TypedArray.of()

TypedArray #BRIFTBEIIERE , BE—NEFEHIE of , BTISSHEEI— TypedArray Ll

Float32Array.of(0.151, -8, 3.7)
// Float32Array [ ©.151, -8, 3.7 ]

TE=MITESERREE— TypedArray $4.

/] JiiE—

let tarr = new Uint8Array([1,2,3]);
/] Jik

let tarr = Uint8Array.of(1,2,3);

/] TE=

let tarr = new Uint8Array(3);
tarr[0] = 1;
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tarr[1] = 2;
tarr[2] = 3;
TypedArray.from()

BSTIE fron IBZ—ANBHRVEIESN (LLIEA ) (s, RE—METIXNMEEH TypedArray L.

Uintl6Array.from([0, 1, 2])
// Uintl6Array [ 0, 1, 2 ]

BATTIEEALAG—H TypedArray SEfl , ¥A5—FH.

const uilé = Uintl6Array.from(Uint8Array.of(Q, 1, 2));
uilé instanceof Uintl6Array // true

from INEEALARZ— MR, (FAS NS, BRNEN TR TIER | 18U nap 7534,

Int8Array.of (127, 126, 125).map(x => 2 * x)
// Int8Array [ -2, -4, -6 ]

Intl6Array.from(Int8Array.of (127, 126, 125), x => 2 * X)
// Intl6Array [ 254, 252, 250 ]

FERGIFS, fron FESEREGEL  XiRPBBHAZHIIENRN 8 (BHEAE, BHER  fron RBE—NSHISERN TypedArray 348 , |
B—RATFZT MR EBSERIE R EIEERE.

3. EANE
BATHENEERHTLISERGUENRE , LUER—RAFZS , LRI ESRENEEE | X SE5I0E".

const buffer = new ArrayBuffer(24);

const idView = new Uint32Array(buffer, 0, 1);
const usernameView = new Uint8Array(buffer, 4, 16);
const amountDueView = new Float32Array(buffer, 20, 1);

FEHEBE— 24 FTKEM ArrayBuffer R , D=8 :

- 0 BFY 3014 32 AIEEREY
- F 4 FFH 191 16 4 8 [EEK
- 45 20 Bz 23 1 1 AN 32 (OEAH

XAEIRESETLIBIN TR C IESHA |

struct someStruct {
unsigned long id;
char username[16];
float amountDue;

}s

4. DataView {iE

WR—EEUREIESThER (LIRS EHMESRAY HTTP U8 ) |, XBIBR TR ArrayBuffer IRIESMEILIL , BT LUB Dataview B TIRIE.
DataView IEHZHEZIR(EEN , MESIFEEFHF. £k, mRITENL , ArrayBuffer WHRAEFN TypedArray ME , kAN, Fr23E
AR SREIEEUE | FLMERANIIETFHALLT ; M pataview MERIZITER , EFRMEMEZIREERVEIRE | FFLAREDFE/NGFETFE
ALIBTEEN.

DataView (EIASHEMEREL , HEF— ArrayBuffer SIRIEASEL , £RME.

DataView(ArrayBuffer buffer [, FHi#CiAiE [, KJIEI]);

http://es6.ruanyifeng.com/#docs/arraybuffer 11/23
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const buffer = new ArrayBuffer(24);
const dv = new DataView(buffer);

ArrayBuffer - ECMAScript 6\ |

Dataview SEFIBLATEM , &X5 TypedArray LI EE T AHER.

- DataView.prototype.buffer
- DataView.prototype.byteLength :

- DataView.prototype.byteOffset : i

Dataview SCIRM 8 NTIEIZEIAE.

getInts : JEEY 1 /|\F‘**+
EEH 1 ANF
EE 2 F

getUint8 :
getIntl6 :

- getInt32 : EHY 4 M=
- getUint32 : iEE 4 NFTH

getFloat32 : JEH 4 NFET
getFloat64 : BB 8 NF

X—F7F get TENSHEZE—

const buffer = new ArrayBuffer(24);
const dv = new DataView(buffer);

/1 DI T — A8 TE 5 B AL
const vl = dv.getUint8(0);

/71 WEB2AFATEHL N 16 0 oA 5 B
const v2 = dv.getUintl6(1);
/1 DEANTFATEIR — A 16 o5 B L
const v3 = dv.getUintl6(3);

NFBRS (FEER

L IREIRFRAY ArrayBuffer X452
: Llﬁllﬁ?&ﬂ'ﬂ?\]ﬁ-"‘“%ﬁ}?

IREIHFIREMNIIRAY ArrayBuffer XISRAIBNET5 R

RE— 8 fEEL,

LIEI—A%F’}?ES 8 fIEEHL,
REI— 16 (1583,

getUint16 : JEEY 2 ’\—7—13 REI—MNERFEHY 16 REE2],
RE—A 32 R,

DRE—NERFER 32 [EEHL

IREA 32 fOZAE

T35, RE— 64 AEFMELL

B, BUSRE ) | RN DFTFHRIEE.

FEARREET ArrayBuffer SIRATRT 5 DFT , HPE— 8 (EEHIR M7 2L

NR—IRIER NP MNA LT | SR EIRR S | AR/ NRF R FERKRFTIF. BIARRT |
HEEIRE | NRBEERINRF TS | WIE get TEINEZNSEIEE true.

[/ N T
const vl = dv.getUintl6(1, true);

/1 KT e
const v2 = dv.getUintl6(3, false);

= dv.getUint16(3);
DataView #E#RH 8 MFEEARTF.

- setIntg : BN 1 MNFE

setUint8 :

setInt16 : BN 2 PNF

setUintle6

BN 44N F
BN 41MF
setFloat32 : BN 4 PNF
setFloat64 : BN 8 PN

setInt32:

setUint32 :

X—&F set ik,
Bk BEREE=N

LUK 37
25, false);

/] AN,
dv.setInt32(0,

DK 3 715
25);

/] TEFESAFT,
dv.setInt32(4,

http://es6.ruanyifeng.com/#docs/arraybuffer

51 8 [EEE.
BN 1 NF5 8 (UEFSES,
FAH 16 (ERE,
(BN 2 MFETH 16 MNTAESEEL
509 32 (EEE,
TS 32 NERFSEE.
509 32 (LFmE.
509 64 (LFaEL.

BERISY , B SHEFTRS  T-NBIFETFEEAN  £21
S, false B undefined RRERANHRFTFEN |

true RERANGFTFEAN.

BB 2511321 55

EREPNIERSPELOEYINE S ¢

=

SHNENITHIE.

DataView AY get JTAERARIRFT

XFHBLBENE AN EFT

9

52
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/] AEEINTFAT, LU/ 5 A ME N2 . SHI320L7F R
dv.setFloat32(8, 2.5, true);

RHEEAERTENNFEF  IRA T ERFAT .

const littleEndian = (function() {
const buffer = new ArrayBuffer(2);
new DataView(buffer).setIntl6(@, 256, true);
return new Intl6Array(buffer)[0] === 256;
HO;

SNERIRE] true , MUR/NRFHF ; SIRIRE] false , HEKRFTF.

5. ZitIEENN A

KER Web API FHEIT ArrayBuffer STERFEHINERTE,

AJAX

ERE , IRESH[/ET AIAX EMERBEREIIAEE | B responseType BIEEAIAJT text . XMLHttpRequest FERR xHR2 SuiFARSSARIRE —dtHdE | XA
SDRLFRFES. WNRABFRAIEIR IR —HHISEESEE |, ATLMEIREZEEY ( responseType ) I3 arraybuffer ; YIERAKIE , Fi&J9 blob,

let xhr = new XMLHttpRequest();
xhr.open('GET', someUrl);
xhr.responseType = 'arraybuffer';

xhr.onload = function () {

let arrayBuffer = xhr.response;
/] e

s

xhr.send();

WMRENEEERAVE 32 A4, AJLME FTEDXFERLEE,

xhr.onreadystatechange = function () {
if (req.readyState === 4 ) {
const arrayResponse = xhr.response;
const dataView = new DataView(arrayResponse);
const ints = new Uint32Array(dataView.bytelength / 4);

xhrDiv.style.backgroundColor = "#@OFF00";
xhrDiv.innerText = "Array is " + ints.length + "uints long";
¥
}

Canvas

MDA Canvas JTTEREIMMAIZHEIREREUE | B2 TypedArray #{4,

const canvas = document.getElementById('myCanvas');
const ctx = canvas.getContext('2d");

const imageData = ctx.getImageData(®, @, canvas.width, canvas.height);
const uint8ClampedArray = imageData.data;

SEFENE , FERIBAY uintsClampedarray BARE— TypedArray $48 , (BEETCAIMEREE—FET canvas TTRIEERT
UintsClampedarray . X MIERENMESR , MEREI NG  BENFHRTNTFSH 8 (B, BIRAEYE 0 ~ 255, B REEHHRHZS
g, XAEGIETRT EXNT5E.

BHkE , NSRTERIEEIRA vintsarray 28 | BRASRLI— gamma {ER9RHR , BLOUXFTE

u8[i] = Math.min(255, Math.max(@, u8[i] * gamma));
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79 UintsArray BT ATF 255 RUIEHELEER (Ll exrr+1 ) , 2B/ oxeo , FTLABIGM RN ISR EEXFESE, XEHY

B8, WISRIEHBEIR vinteClanpedArray 368, THEIRLEIMLITS.

pixels[i] *= gamma;

Uint8ClampedArray SERIEB(ERIG/NTF 0 BYEIR 0, KT 255 BIEIRA 255, iF= |, IE 10 RZFH%EE!,

RERR , TESIEME

WebSocket
WebSocket AILUEIT ArrayBuffer , RIEEHEW ZHHIHEE.,

let socket = new WebSocket('ws://127.0.0.1:8081"');
socket.binaryType = 'arraybuffer';

// Wait until socket is open

socket.addEventListener('open', function (event) {
// Send binary data
const typedArray = new Uint8Array(4);
socket.send(typedArray.buffer);

s

// Receive binary data
socket.addEventListener('message', function (event) {
const arrayBuffer = event.data;
Y7
s

Fetch API

Fetch API EX[EIFVEUE , Fi2 ArrayBuffer XJ&,

fetch(url)
.then(function(response){
return response.arrayBuffer()
o)
.then(function(arrayBuffer){
/] ...
1)

File API

SNERANE— MR T HEEESEE | R LU SHHEE ArrayBuffer XI5,

const fileInput = document.getElementById('fileInput');
const file = fileInput.files[@];

const reader = new FileReader();
reader.readAsArrayBuffer(file);

reader.onload = function () {

const arrayBuffer = reader.result;

Y7

s

TELSNE bmp XM RE file TER—MER bmp HRIIHXSR , BSTIERECMY.

const reader = new FileReader();
reader.addEventListener("load", processimage, false);
reader.readAsArrayBuffer(file);

AE , EXIEERAOEIERE : SeE—HEEIEZ FET— Dataview E , BEI— bitnap WK , BTFHNERNEE  SEHEEGRTE

Canvas JT=ZH.,

function processimage(e) {

const buffer = e.target.result;

const datav = new DataView(buffer);

const bitmap = {};

/1 Rk s
}

http://es6.ruanyifeng.com/#docs/arraybuffer
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BRMBEIGEIERT | SEAE bmp B9k, BARMSANXHSAMSHAIENX | EEREREH.

bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.

fileheader
fileheader

fileheader

={}

.bfType = datav.getUintl6(@, true);
fileheader. =

fileheader.
.bfReserved2 = datav.getUint16(8, true);
fileheader.

bfSize = datav.getUint32(2, true);
bfReservedl = datav.getUintl6(6, true);

bfOffBits = datav.getUint32(1@, true);

EELEEGTTEED.

bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.
bitmap.

infoheader
infoheader

infoheader

infoheader

infoheader

={}

.biSize = datav.getUint32(14, true);
infoheader.
infoheader.
.biPlanes = datav.getUint16(26, true);
infoheader.
infoheader.

biwidth = datav.getUint32(18, true);
biHeight = datav.getUint32(22, true);

biBitCount = datav.getUint16(28, true);
biCompression = datav.getUint32(3@, true);

.biSizeImage = datav.getUint32(34, true);
infoheader.
infoheader.
.biClrUsed = datav.getUint32(46, true);
infoheader.

biXPelsPerMeter = datav.getUint32(38, true);
biYPelsPerMeter = datav.getUint32(42, true);

biClrImportant = datav.getUint32(50, true);

BELEEGASNGERER.

const start = bitmap.fileheader.bfOffBits;
pixels = new Uint8Array(buffer, start);

bitmap.

Elt , BEHRIEIRS MRS, T2  JLURERE | #HTEGLH , SR8 | RERTE canvas NIUTRZ T,

6. SharedArrayBuffer

JavaScript RE8LZFERI , Web worker SINT Z47E | TEAZMARSAF RS , Worker ZF2RBSAIEITEES. BMRNEIRRRREN , B

postMessage() @5, FHEH=E—MIF.

/] LR

const w = new Worker('myworker.js");

LT, ELREHET— Worker 2. IZ&ESELEZASE—MEERE | TLEET w.postMessage [ Worker £FERHER , RIFHEY

message S=HFWEIT Worker ZF2RY[EIR,

/] LR

w.postMessage('hi');

w.onmessage = function (ev) {
console.log(ev.data);

}

FEABRS , EELETR—NER i | ARTEEIE] Worker ZF2RIEINSS |, BUSEFTENHSE,

Worker SA2th 2B U7 nessage 4 |, SERENELAZARRAVEE | FHELHRAL

// Worker Zif%

onmessage

conso

le.

= function (ev) {
log(ev.data);

postMessage('ho');

}

A2 IBRIEIEIRR LIRS FMET. | MUNEFRE | e LIR—HEIEE. XAMHRRANEESNNG  B— HEFES=RNEESN—0 &
i postMessage FTERAB— IR, MREUEELLRA | XMNBEATNEEALRIR, REZEE , XTLUBH—RAFXIE , MELES Worker
PTTEBRILUES | BBARIEAKIESER | MR ASLREER (& postMessage BRARKN) .

giEH=

ES2017 5|\ sharedArrayBuffer , FiF Worker &f25FAAEHERF—RWTFE. SharedArrayBuffer i APL 5 ArrayBuffer —i&E—#f , IE—HIXFIE
BETEH=,

/] LR

/] Wik

1KB LA TF
const sharedBuffer = new SharedArrayBuffer(1024);

= T
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[/ FEFRRICE AL R ARIE %%
w.postMessage(sharedBuffer);

/7 FEILZENAE BRI, RSN
const sharedArray = new Int32Array(sharedBuffer);

FERIBS , postMessage J5iERISER SharedArrayBuffer JIER,
Worker ZA2MEMHHT data BIE FEEEIEHE.

// Worker Zif%

onmessage = function (ev) {
[/ ELRRILEREAE, B 1K L= N AF
const sharedBuffer = ev.data;

/1 FEILZNAE BRI, RS
const sharedArray = new Int32Array(sharedBuffer);

/] ...
1

HERFBATLAE Worker ZA20IE2 | KATLHIE.

SharedArrayBuffer 5 ArrayBuffer —tf , ZELAEEN , WE FTEEVIE , AEBINELS.

/7 SYEC 1 5N 32 ArEEEC AR A A A )
const sab = new SharedArrayBuffer(Int32Array.BYTES_PER_ELEMENT * 100000);

/7 B 32 AL
const ia = new Int32Array(sab); // ia.length == 100000

/1 BB
const primes = new PrimeGenerator();

/1 ¥ 10 JINEL BNIXBNAEAE
for ( let i=0 ; i < ia.length ; i++ )
ia[i] = primes.next();

// Tl Worker ZRFEKIZIXBILEN
w.postMessage(ia);

3

Worker S EIEHERAIIEINT.

// Worker Zf%
let ia;
onmessage = function (ev) {
ia = ev.data;
console.log(ia.length); // 100000
console.log(ia[37]); // fth 163, K NiX 22384 %L
s

7. Atomics g5

ZEAEHZERT | KRR EWEI LR EAZRIHESE ML | &, S— M ERERHERFE | KRE—MIHILRBZERS.
SharedArrayBuffer API 2t Atomics X5 , (RIEFTEHZERFAUEFRE RFILH  HFETLEREEEREL,

A RFIHEE TR ? MAREES D —FEBNRSRRTRLELG | SEREFNHES. RBRLRIET  XBIRBIEIEMY ; SLIENEH
BHE=REN , slatn , BAX—ANSESRETHE , TRSBARMMSEES  NISEETERLE. 5 TEfF.

S
ia[42]
ia[37]

314159; // JEEME 191
123456; // JESEM{E 163

// Worker Zf%
console.log(ia[37]);
console.log(ia[42]);
// FIREMIEE R

// 123456

// 191

FEARRS , EELENFERIFRY 42 SAUERE B 37 SUEWE. (B  RiFIHM CPU TN , TTReSBEEXF MR FRIHUTING (E79
ENZEETMEE ) | 55633 37 SUEWRE B 42 SUEMRE. MHUTEI—FRIIHER , Worker ZAZRTREHSIZEEGE | SEFTEDH 123456 7

191,
TERB—MIF. = =
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/] FLH
const sab = new SharedArrayBuffer(Int32Array.BYTES_PER_ELEMENT * 100000) ;
const ia = new Int32Array(sab);
for (let i = @; i < ia.length; i++) {
ia[i] = primes.next(); // BJEEUIN ia
}

// worker Zf%
pTa=]

ial[112]++; // %ie
Atomics.add(ia, 112, 1); // IEHi

FERIBF , Worker ZIEERNEHRZNE ia[112]++ 2FERN. RARTIEOSERERSEZINEES | RSSO ZATEREASBENE EHTE
IES, IBREMNRF NS ia[112]++ , {ROIBEE BRI REBEAERIN.,

Atomics MRIMEN T HRRIXNERAMRL | ERLMRE—MRMEFSRNSZZIERES | —EREA— I BIREITHY , PEASHEIT. B, B
FTS AR EER AT LIBERIR FIERIRME | XALUBREIERS |, IRSSHIEHENFIRUNRMERS. LA, ia[112]++ B Atonics.add(ia,
112, 1),

Atomics SISIRMSZ L,

(1) Atomics.store() , Atomics.load()

store() IEMARAHENFEENEE |, load() FIEFRMHEAFEHAIE. WEERINESERE , SINFLERIETIESRFINRTFIL.

LEoh , EATERRBR— N | SNEAEERHZLENE MIEFATX (flag)  —BZMENEET  MITSERE. X, BREZAEN
IR{EERME , —ERECHENMEURANENFIREERGIT | MzUENEERE  —ERECREMEURESEBIZENRFFHRZ R
1T, store J3iEHN load JTARIBEMEIR—/ , WIFSRASA TN | THTEW=EESHIRITINS.

Atomics.load(array, index)
Atomics.store(array, index, value)

store FiEEZ =S : SharedBuffer BIMIE. (EBZS|FE , IR[E sharedArray[index] B{E, load JTiEREEZFNES2] | SharedBuffer FIHIE
FIUEZRS| , tBRIRE] sharedArray[index] AYE.

// EZFE main.js
ia[42] = 314159; // JSSEHIME 191
Atomics.store(ia, 37, 123456); // JE/eHIMER 163

// Worker #Zf% worker.js
while (Atomics.load(ia, 37) == 163);

console.log(ia[37]); // 123456
console.log(ia[42]); // 314159

LEAREF , ELER Atonics. store [ 42 SUBNE , —ER2ET 37 UENWE. RE 37 SMEST 163, Worker ZFEHASLLILIEIR , M
X4 37 EIEH 42 SMUBENEE | —ER21E Atomics. load BEZ/F.
(2) Atomics.wait() , Atomics.wake()

{573 while fEIRERFELAZATEN , TRESR , MRAATLE  MRER R, Atomics WRIBHT wait() Flwake () BATTERTEHFERN. XM
NITERETHUART , BE— M TR | IEEMERRRIR (B8 ) | SEURIFER | BIREEARLNIRAVEAR (#RIRED) .

Atomics.wait(sharedArray, index, value, time)

Atomics.wait FBFZ sharedArray[index] A"&TF value , FR[E] not-equal , FNFHHNAKIR , RBEER Atomics.wake() By time Z2RLAS A BENR
B, % Atomics.wake() IREERT , IR[E] ok , FBATIGERRTIR[E] timed-out ,

Atomics.wake(sharedArray, index, count)

Atomics.wake FIFIREE count FIEITE sharedArray[index] (IBIRIRRIZAE | ILEMAEHE NIETT.

TEIFE—IF.

/1 iR
console.log(ia[37]); // 163
Atomics.store(ia, 37, 123456);
Atomics.wake(ia, 37, 1);

/] R
Atomics.wait(ia, 37, 163);
console.log(ia[37]); // 123456

LTERBEF , HERFIE ia (5 37 SAIE , FERAYER 163 HHFE T aromicc wait() J5i% , IEERE ia[37] FF 163 , FIHAKIRIKE. #HE
—{#H Atomics.store() J3i% , #5 123456 B ia[37] , RASEMEm ~comacs. Waney s soread ot ia[37] ROPRIREAZIREE,
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2o, BEF wait ] wake XFENTERIBIRNTZESEIL , JLAE Lars T Hansen Ry js-lock-and-condition iX/MEE,

FE NSSNELEEN RS NER , XEATIIERRAERLL,
(3) BHAZE
AF LERELEEEREHITIR , BRI iEs | ILEMEENSRF LEAIE. Atomics WRIBH T —IEE75E | BIIEEIEHRNS.

HE
Atomics.add(sharedArray, index, value)

Atomics.add 345 value INE sharedArray[index] , IR[E] sharedArray[index] |HEHE,

Atomics.sub(sharedArray, index, value)
Atomics.sub 345 value M sharedarray[index] JiZ , IR[A] sharedArray[index] |HHY(E.

Atomics.and(sharedArray, index, value)
Atomics.and FBF45 value 5 sharedArray[index] {TROEE and , BN sharedArray[index] , FHRE|HAYE.

Atomics.or(sharedArray, index, value)
Atomics.or FiF4E value 5 sharedArray[index] H{TANEE or , B sharedArray[index] , FiR[E||HAE,

Atomics.xor(sharedArray, index, value)
Atomic.xor F3F4E vaule 5 sharedArray[index] HTAOEE xor , B sharedArray[index] , FHR[E]|HAE,

(4) Hitt5ix
Atomics SRIFBLAIT A,
- Atomics.compareExchange(sharedArray, index, oldval, newval) : NER sharedArray[index] ZTF oldval , FIB A newval , iR[@ oldval .,

- Atomics.exchange(sharedArray, index, value) :i®E sharedArray[index] BE , IR[E]|HAYE.
- Atomics.isLockFree(size) :IREI—PM/R{E , T~ Atomics WREBALAMERA size FIATFHRE. WRIRE] false , NARFMEEZE K

SCHLBLRE.
Atomics.compareExchange FI— &R , M SharedArrayBuffer SEEN—ME , REIHZEHITEMNEE , BIFERUE  85—T
SharedArrayBuffer BEFERIMMERERERN ( AIREMEENET ) . MRLBERET , WEEERERUE , SUERHNE  BELHT—

IRAE,

B8
it

http://es6.ruanyifeng.com/#docs/arraybuffer

18/23


https://github.com/lars-t-hansen/js-lock-and-condition

2017/11/20 225 H;: - ECMAScript A1)

ECMAScript 6 AlJ]

F& : fi—l&
B BER-AFE AL

| Q]
B#

0.5

1.ECMAScript 67

2.let #1 const &<

3. EENRFEEE

4. FFRIERY R

5.IENESY R

6. 50BN &

7. RET R

8. HNT &

RGeS
10.Symbol
11.Set 1 Map #uEEH
12.Proxy
13.Reflect
14.Promise 3352
15.1terator # for...of fg#k
16.Generator RHAVIEX
17.Generator FEHIS LN
18.async &
19.Class FIEAIEX
20.Class Hogki&
21.Decorator
22.Module HJiEX
23.Module BYINELSEIN
24 GRFENS
25 EIEHIHE
26.ArrayBuffer
27 . 5% HE

Eifth

- IFhS
- BT R
- RIRER

SE k%

LEBXH

258N

3.let 1 const

A FRHATE

5.5

6.1EM

7.4(8

8.444

9. ¥
1033%
11.Symbol
12.Set 1 Map
13.Proxy #1 Reflect
14.Promise 3%
15.Iterator
16.Generator
17 RHREH Async RE
18.Class
19.Decorator
20.Module
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21 . ZHEIEE
22.SIMD

23.TH

1. ERFX

- ECMAScript® 2015 Language Specification: ECMAScript 2015 ##&
- ECMAScript® 2016 Language Specification: ECMAScript 2016 &
- ECMAScript® 2017 Language Specification : ECMAScript 2017 #i#& (Ex)
- ECMAScript Current Proposals: ECMAScript X4aifFFEIESE

- ECMAScript Active Proposals: B&HAIERRIEHHES

- ECMAscript proposals : HEZ 0 ZIMNER 4 MIFTEIRZSIE

- TC39 meeting agendas: TC39 ZERLFENLIWICR

- ECMAScript Daily: TC39 ZREMEE

- The TC39 Process: 12EHNIETCHISHITIE

- TC39: A Process Sketch, Stages 0 and 1: Stage 0 #1 Stage 1 F9& X
- TC39 Process Sketch, Stage 2: Stage 2 98X

2. EB/NEA

- Axel Rauschmayer, Exploring ES6: Upgrade to the next version of JavaScript: ES6 &2 , A PANFSRIBLAIkE %P
- Sayanee Basu, Use ECMAScript 6 Today

- Ariya Hidayat, Toward Modern Web Apps with ECMAScript 6

- Dale Schouten, 10 Ecmascript-6 tricks you can perform right now

- Colin Toh, Lightweight ES6 Features That Pack A Punch: ES6 f9—L 284k "4/ ME

- Domenic Denicola, ES6: The Awesome Parts

- Nicholas C. Zakas, Understanding ECMAScript 6

- Justin Drake, ECMAScript 6 in Node.JS

- Ryan Dao, Summary of ECMAScript 6 major features

- Luke Hoban, ES6 features: ES6 #EixmrIS7|

- Traceur-compiler, Language Features: Traceur SA%%7IHAI—LE ES6 FIlF

- Axel Rauschmayer, ECMAScript 6: what’s next for JavaScript?: XF ES6 FiEiELHESNE  BRESHIF
- Axel Rauschmayer, Getting started with ECMAScript 6: ES6 15xmHEENE

- Toby Ho, ES6 in io.js

- Guillermo Rauch, ECMAScript 6

- Charles King, The power of ECMAScript 6

- Benjamin De Cock, Frontend Guidelines: ES6 F{EsLi

- Jani Hartikainen, ES6: What are the benefits of the new features in practice?

- kangax, Javascript quiz. ES6 edition: ES6 /\Nliz,

- Jeremy Fairbank, HTML5DevConf ES7 and Beyond!: ES7 $iEiE LS/ 43

3. let #1 const

- Kyle Simpson, For and against let: ¢ let S<HIVERL,

- kangax, Why typeof is no longer “safe”: {TSTERFRIEREA | let A SHIEZEREFIWERNTA

- Axel Rauschmayer, Variables and scoping in ECMAScript 6: IHSHRFIERES let 1 const #9174
- Nicolas Bevacqua, ES6 Let, Const and the “Temporal Dead Zone” (TDZ) in Depth

- acorn, Function statements in strict mode: SRZR{EFRIHI TSR AIRE BRI

- Axel Rauschmayer, ES proposal: global: TREIIS global

4. FEEE

- Nick Fitzgerald, Destructuring Assignment in ECMAScript A E£MNNBREEIREREE
- Nicholas C. Zakas, ECMAScript 6 destructuring gotcha
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