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ECMAScript 6f#i 4}
ECMAScript 6 (BLFRIFRES6) fJavaScriptifi & 1 T — iz, ELE2015FAERKMT . ERXEIF, &
1% JavaScriptiE 5 7] AR B E R KB N HERF, BRACVEFRIES.

WERIHEE AR, UESERM —RinE, SEHEGEARERRAE. BN E0RAKES6RE20154F
BATHI, FTUANXHRECMAScript 2015, B2 Ui, ES6HLZES2015, T —HER % RA/MEEIT IES2016.



ECMAScriptflJavaScriptf % &

—/NE LRI, ECMAScriptfllJavaScriptB] &2 AR R?

EHEREXANE, FERBFE. 19965811 H, JavaScripti)ili&E# Netscape A F], P58 K JavaScripthe 3 4
H FrtnELHAECMA, HEXMIES B RNE R IRE, ECMARA2625in#E X4 (ECMA-262)
FIZE—hR, e T WEREAIE S Kb, IR IXFE S FRAECMAScript, X ANRASELZ 1.0/K .

AR HE N — FF G £ Xt JavaScriptiE & € i, (B2 ZFrAAMJavaScript, BRHMNERE. —RE, Java
SunA A bR, RIBRAPI, R FH Netscape A 7] 7] PLEVEHE F JavaScriptiX ™42,  HJavaScript4s &
S & #iNetscape A FIVEM N IR . —REBAIIXTIE S Mk EE RECMA, A &Netscape, XFHEHFFIRIUFX
I 11E T KA Sz .

Fl 1, ECMAScriptflJavaScriptfI R R 2, BIHEZGE KM, EELERN —MEI (5HIMIECMASCcript
75 5 A Iscriptfl ActionScript)  fEH¥EHE, XHAARAT ALK,



ECMAScriptf j 52

ES6 \JT et & B B Ja & A, BEBA T 154,

B2, ECMAScript 1.0 19974E KA, # TRMFE, EL KA T ECMAScript 2.0 (1998567 )
ECMAScript 3.0 (1999%12H) - 3.0/REZ—NERIIKT), FEWFABRZFF, BNBEITIRE, BEET
JavaScriptif B FEARIER, DENRATES%AK. HISR, ¥FE G5 JJavaScript, HEHRES
3.0RR B

20004, ECMAScript 4.0FFIRERER . XMRARERAEIL, EHEEK KB NBEHESL AT . Fik, ES6
il 5 B 2 A L B2 220004 .

HNHAESARAE EINE? B NXAMRAKE®T, MNESIMTHEE, SBHEZRLN—BRARNEERE
% . ECMAKI#395 B AREXZER4L (Technical Committee 39, EIFRTC39) 41 5t HIiT ECMAScripthrd, A
. FEMicrosoft. Mozillas GoogleZ KA & .

20074104, ECMAScript 4 OB E R KA, ARIHRESH KMIERRA. HE, &I70TREBELEAN 5
HE, RETM™ESB. LhYahoo. Microsofts Google A H HIKAR], &XfJavaScriptfl KIEF 2, FiK/PIEDK
3h; PAJavaScriptf)i& # Brendan Eich B FIMozilla/A &, MEFF HaTHIEHER.

2008E7H, HTFXNF T —MRAMZOFEHLEDIRE, &HFSERK, R THE, ECMAFSUE, Fik
ECMAScript 4.01FF &, #HF W KINE TR EN—/ N4, KA NECMAScript 3.1, TR A0 1%
By REHE, BAERRA, BTSSR, ERARDERSEL HHarmony (F) . KFAR

A» ECMAScript 3. 1524 AECMAScript 5.

20094£12H, ECMAScript 5.0MIER & Afi. Harmony i H N —4 =, —SEBATITHREELN
JavaScript.next#k S &, JEREZRECMAScript 6; — AR 1R BB ¥ A8, 7% A JavaScript.next.next,
R REEZBIHES . TC3IIZRSKBMAEERR, ESSHESIEARRFFHE, BRIIEEBIENMFTIGE
AN, ¥ HJavaScript.nextTE . XBF, JavaScript.next¥gFIZES6, FNARAKAM LG, BIEES7. TC39HIH W
f&, ESSEFE20134E KIS o B N JavaScriptF & B EidnE, AR LEH —HRFRXNMIE

201146 H, ECMAscript 5. 15 KA, FHBNISOEBrfr#E (ISO/IEC 16262:2011) &
201343 H, ECMAScript 6EE RS, AERMFTIIEE. $H DR R AR M BIECMAScript 7.
20134128, ECMAScript 6 R R . SRER 12 A KHeH, IriE s k.

20154£6 4, ECMAScript 6IERGEIE, BONEBRIRHE. M2000FHE, X E&d % T 154,



BB E

F RN ISR IR A, XFES6HISZ## 1] LB B kangax github.io/es5-compat-table/es6/. FEER KR, XH
BELHRERE T, ESOH KERFHEASEIT .

Node.js&JavaScriptif 5 MR B BT, NESOHI RN E S . BiINode, ALK FE ZES6H)
Bk, BUUERARAEET Eovm, REZHENode, FATLLEBYIBEE. AT, nvm AXFWindows FR
4, WRIRERAWindowsR%, T FIEER LS nvmwEnvm-windowsf{ & .

ZEAWVMEBEEITHGSITELD, BT THEHRMS.

$ curl -o- https://raw.githubusercontent.com/creationix/nvm/<version number>/install.sh |
bash

L4 H version number 4, FEAMASEW, AN EERNKRAESZ ve.29.0 . EZWLELT
Ja, nvm SBRINZEERAPEEFREK .nvm FHZR.

Rig, BiE nvm o

$ ~/ .nvm/nvm.sh

BaE Ll G, &3 Node I BHhR .

$ nvm install node

ZRTERE, VIBEZIRA .

$ nvm use node

EHTEKHS, TUEENodefiE CLELIMKESOHF M .

$ node --v8-options | grep harmony

--harmony_typeof
--harmony_scoping
--harmony_modules
--harmony_symbols
--harmony_proxies
--harmony_collections
--harmony_observation
--harmony_generators
--harmony_iteration
--harmony_numeric_literals
--harmony_strings
--harmony_arrays
--harmony_maths
--harmony


http://kangax.github.io/es5-compat-table/es6/
https://github.com/creationix/nvm
https://github.com/hakobera/nvmw
https://github.com/coreybutler/nvm-windows

EHEar BB R, SEARAHARTTE AR,

RE T —AES-Checkertfilt, FREEZMIBITIHRENESOHI SZREE M. Ui ruanyf. github.io/es-checker, B LA
BRERN R IFESORE . BT THNM S, AIUEF AN SIFESOHIEE .

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

Passes feature Dectations
Your runtime supports 57% of ECMAScript


https://github.com/ruanyf/es-checker
http://ruanyf.github.io/es-checker

Babel#% 14 25

Babel@— AN Z M HMES6HE 2%, 7T LS ESoRILE AESSRIS, MMERSE HRBEIAT. XEWE, IR
HES6H F Rm B, XAHBLRERELE /K. TEL—MF.

input.map(item => item + 1);

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

s

FHEEBRBAT Sk R, XMEHEIERE BRI X R, BabellHE L @R, BEBELENEN
JavaScriptH R EHAT T -

Bc B X .babelrc

BabelfIEEE MR .babelrc , FBAEMREKRERT. EMHBabelt)5E—25, BLAREXAN .
OO SR BRI AE A, EA T

{

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

presets FERBCEFHMEMM, BHRMUTHRMULE, RATCIMREREZR.,
$ npm install --save-dev babel-preset-es2015
$ npm install --save-dev babel-preset-react

npm install --save-dev babel-preset-stage-
npm install --save-dev babel-preset-stage-
npm install --save-dev babel-preset-stage-

T B B B

npm install --save-dev babel-preset-stage-

RIG, KX AN .babelrc o


https://babeljs.io/

"presets": [
"es2015",
"react",
"stage-2"

1,
"plugins": []

ER, LT Babel TEAMERKIMEH, #MULAELEH .babelrc .

AT babel-cli

Babeliflt babel-cli TE, AT&HAITHEN.
BERZENLSWT.

$ npm install --global babel-cli

EAREWT .

# D S5 R B bR ey

babel example.js

+»

RSN -

--out-file B{ -o Z¥¥s e U4

babel example.js --out-file compiled.js
1%y

babel example.js -o compiled.js

$ o

BN HFEG

--out-dir B -d SHFEEHmH B
babel src --out-dir 1lib

E%

babel src -d lib

$ o

H#

-s Z¥EMisource map3CfE:
$ babel src -d 1lib -s

FHRABRESRFIET, HITBabelisid. XRKRE, WRMHERIT, £RABLIGBabel, thElRilt
WE AT R 3 — T, XA TEIE SR AN R IR B 3 S R AR A I Babel

—AMERINERN babel-cli ZEAHHZH.

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

)5, M5 package.json o



{
1/ coc
"devDependencies": {
"babel-cli": ""6.0.0"

3
"scripts": {
"build": "babel src -d 1lib"

}s
}

HERR, BT THKRH2.

$ npm run build

babel-node

babel-cli TEHEHEWM—/ babel-node #14, RHE—/NZHRESOHIREPLIAIE, & X FNodeFJREPLIF I
i Thee, mHWLEBEBITESANS.

EAHBEMZE, MR babel-cli —EZE. A5, T babel-node Hii#k AREPLIfFIE,
$ babel-node

> (x =>x * 2)(1)

babel-node #iy& ™ AEIRIZITESOMIA . # EHKIALBAMAIIH es6.js , RIFHEHIZIBT.

$ babel-node es6.js

babel-node tHH]PALZZEETETH .,

$ npm install --save-dev babel-cli

5, ®E package.json o

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

}
}

LHEAEH, FH babel-node #HAX node , XFE script.js AGEHAHBEAEDLAE,

babel-register



babel-register MHKE require 74, NEML—NEF. W5, BHUFEH require N
#H .3s « .dsx ~ .es M .es6 FHRLHIH, BESHBabeiTHL,

$ npm install --save-dev babel-register

fERRy, UAEEINE babel-register o

require("babel-register");

require("./index.js");

WG, MAFTEFIN index.js HEWLT .

FEFEMNR, babel-register RNt require & MENICAEN, MASX HEi X H4#EE. Ao,
HFERL#EE, fTLREAEFRIHEMA.

babel-core

T SRR AR 7R L I Babel AP IEAT 3600, SREEF babel-core MR,
AW T,

$ npm install babel-core --save

WG, BB LLEA babel-core .
var babel = ('babel-core');

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

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

1)

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

// Babel AST#:HY
babel.transformFromAst(ast, code, options);
// => { code, map, ast }
BEEX R options , AILAZFEE I 3CHhttp:/babeljs.io/docs/usage/options/e

THZA BT,


http://babeljs.io/docs/usage/options/

var es6Code = 'let x = n=>n+ 1";

var es5Code = ('babel-core')
.transform(es6Code, {
presets: ['es2015']

1}

.code;

EEARRGH,  transform TEKIBE—NSER—NFRHE, RAFERERRINESORD, BN SHEE
BB E X 5.
babel-polyfill

BabelZR\ R ¥ i JavaScriptf)i% (syntax) , TAFEEFIHIAPL, tolllterator. Generators Setv Maps.
Proxy. Reflect. Symbol. PromiseF&FXF %, PAK—LE XELRXN R ERAE (B object.assign )
ARG,

ZBIK P, ES6TE Array MR EFHMT Array.from k. Babelfi M SELIXANFE. WRBIEXAFE
1B1T, WA babel-polyfill , AMETHERM—NENS.

ZREMLXWT .

$ npm install --save babel-polyfill

WG, AL, AT —17HG.
import ‘'babel-polyfill’;

('babel-polyfill");

BabelBRIARNEHGHAPIFER £, HHE R LAEE babel-plugin-transform-runtime MR definitions.js3C
.

P 5 8% 3 B

Babelth Af A F F 283035 . 1H2, MBabel 6.07 %5, TNEHERRENKERRAE, MEEAMGE TAMESR
K. MBREEBRABMERBRETE, WLLEITZRES XA K babel-core HEHRIREL.

$ npm install babel-core@

BT LHEKM A4S, BUATLAE X460 H EM node_modules/babel-core/ FHFXETMH, #HE| babel KM
PRRRA browser.js (RIEM) F browser.min.js (EFEH) -

RJE, BT H AR AR T


https://github.com/babel/babel/blob/master/packages/babel-plugin-transform-runtime/src/definitions.js

<script src="node_modules/babel-core/browser.js"></script>
<script type="text/babel">

// Your ES6 code

</script>

LTHARIEH, browser.js EBabelRHLHEIRMA, W LATENWEARIEIT. F P HES6HIA K
fE script WEZH, HEEEH type="text/babel" .

T —Fh 77 R AF Bl babel-standalone BEBRFE AL I 3 WE AR AR AS, K AR I T o

<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>

ER, MR SEREESOBLHE NESS, MRS ARM. £ EEENRCE R ERNEA.

T H 2 AR AR IT R R S AR BT AE F A, DL Babel ECA Browserify Afl. B, &
i pabelify MR,

$ npm install --save-dev babelify babel-preset-es2015

WG, BRGLITHRESHA.,

$ browserify script.js -o bundle.js \
-t [ babelify --presets [ es2015 react ] ]

L HEAREEESOHA script.js , A bundle.js , WEHREBEMBREERATLLT .
fE package.json WE THHIMRE, MAHBRGSITHBMASHT .

{

"browserify": {
"transform": [["babelify", { "presets": ["es2015"] }]]

}
}

LB

BabefRfft —MREPLIEZe4a k4%, W] ATERIGESORIDHE AESSRAG . ##k /5 MRS, 7T LAEBIENESSAEG
AP TIBAT .

5HMTARKES

W% T H T EBabe TR B, XEEPAHF: ESLintFlMocha.


https://github.com/Daniel15/babel-standalone
https://babeljs.io/repl/

ESLintF] TS ERE BRI, ZEmSmT.

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

Rig, EHEBERT, FE—ANEEXMH .eslintrc , FEEPMA parser FE.

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

}

FTE package.json ZH', MOAMBK scripts BIA.

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

"eslint": "

Mochallll & —AMRHESE, 0 5R FERATH FHESOIEE KR4, 7T LlE
2 package.json HJ scripts.test o

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

}

EHidr@H,  --compilers SEIGEMARFEILS, MEFREN js KX, HMEEMLA

core/register S,

babel-



Traceur¥: i3 23

Google A ®] ) Traceurf 588, AT LHES6AR IS H NESSHRY .

HEHAMNR
Traceur VP ESORIZEHZB AN . B, UALEM T KEHINE TraceurZE X4 .

<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>

EEAREG, —EFAN script 38 B DRI TraceurBIELM, BB =R IXAEHH
TR, BRI A, XA A B T PE R ES6 RS .

EE, B script &K type BYERMER module , TAR text/javascript o Xf&Traceurdm i
BINFIESORILMIRE, WMIFEB[SHINEAE type=module HIMILYmENESS, REHAZANEHRMAT.

BT 5| FAMBESOIA, AT DL B 878 W T H s B ES6AR AL .

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

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

EFFLT, ERAHSEZERSITEHI.
RN Traceur AT AERETIZH], ATURKA THSHREN Tk,


https://github.com/google/traceur-compiler

<script>
// Create the System object
.System = new traceur.runtime.BrowserTraceurLoader();
// Set some experimental options
var metadata = {
traceurOptions: {
experimental: 5
properTailCalls: ’
symbols: 5
arrayComprehension: 5
asyncFunctions: 5
asyncGenerators: exponentiation,
forOn: R
generatorComprehension:
}
}s
// Load your module
System.import('./myModule.js", {metadata: metadata}).catch(function(ex) {
.error('Import failed', ex.stack || ex);
})s

</script>

FERES, HAEERTraceurfI &R %R window.System , #RJ5 System.import J5¥ET] PLFHRINEES6
B, IR, FEEAN—NEREN R metadata , ZEXWMHRH traceurOptions JEMET PAACL B X FHFES6
ThEe. WHRWA experimental: true , BLRINFR TESOLAAL, 7R —LeSLIGMERIFT DAL

ELE B

TraceurtB 32t —/MNELE %0 %25, W LATERBESOMRADHE NESSRIG ., /5 MRS, wfLLEBA/EAESSA D
AP TIEAT o

EHEEB TR NESSRIBIEIT, BR TEZXMET.


http://google.github.io/traceur-compiler/demo/repl.html

<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( {

)

Calc = {
-log( )s
}s

($traceurRuntime.createClass)(Calc, {add: {

a + b;

s A

= Calc();
.log(c.add(4, 5));

{};
)s

</script>

WRITH &

fE R A4T TREMAR, Traceur@—/"NodefJ#EHR, HAEFEMANpmZE.

p=t

$ npm install -g traceur

ZEBINE, BT LAEA 1T FEH Traceur T o
Traceur B8 1Teso A LM, SERERE EREITER, URIHEK calc.js Nl

$ traceur calc.js
Calc constructor

IR ERESO AR NESSIRTE, ERATHNSE.

$ traceur --script calc.es6.js --out calc.es5.js

FHEAREE --script BRI EMAS, --out IR~ T8 2 far SO .
RNT BB R R EA T, RN L --experimental &I

$ traceur --script calc.es6.js --out calc.es5.js --experimental

AT T B A BRSO, BT DA E B A BT



Node.js¥ 35 1 F ¥
TraceurffJNode jsFVEWT T (i€ B K HtraceurtiH) .

var traceur = require('traceur');

var fs = require('fs');

// VEESEHIAEE N7
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;

// resultXt R js)E 25 MESSARD
fs.writeFileSync('out.js', result.js);

// sourceMap& Xt Rimap X4
fs.writeFileSync('out.js.map', result.sourceMap);



ECMAScript 7

201353 H, ES6MIERHE A, NEHESZHIET . FHThEEBEIMAEST,

ERNEFT LA TC391R R, WRRFIZRBRIERFH, FTEZXH AR 8BRS HFEBTCI9%E
REHtHE.

e Stage 0 - Strawman (FE/REYED)

e Stage 1 - Proposal (fE3R &= WL B)

e Stage 2 - Draft (R B

e Stage 3 - Candidate ({Ei%E AFr B

e Stage 4 - Finished (GERHrBD

—MREAERE B\ Stage 2, MEALETHESBEEESTRE.

AP EEBERZ —, RBEECMAScriptiE & RIRFdE. M FILBEMmK. BERE &/ ES AESTHII)
fe, HEHEILBabelD L X FHITHEE, #HBTFUNH.

RPN BIIESTHREE BT .
Stage 0:

e Function Bind Syntax: R $HI4 2 ia BT
e String.prototype.at: FRF & KIFRZA 5 ikat

Stage 1:

e Class and Property Decorators: ClassFI1&1fi 2%

e Class Property Declarations: Class ] J& 4 7= B

e Additional export-from Statements: exportf) 5 ki

e String prototype. {trimLeft,trimRight} : Z7F & MRk B 2= 4% 5 ¥

Stage 2:
o Rest/Spread Properties: Xf REIRestZHMY B2 HAF
Stage 3

o SIMD API: “B184, ZHI wLE

e Async Functions: asyncifi#{

Object.values/Object.entries: Objectf &2 7 ¥ values()Flentries()

String padding: F5F 5 K M4

Trailing commas in function parameter lists and calls: ERESHHEES
Object.getOwnPropertyDescriptors: Object 5 25 /5 ¥ getOwnPropertyDescriptors

Stage 4:

e Array.prototype.includes: #{ZH 5261 f¥includes 77 1%
o Exponentiation Operator: 18 %ia ERF

ECMAScript 48l KT A IRER, " LAETC39HE B M ukGithub.com/tc39/ecmal62 B H »
Babel#% 58 AT L@ i 22 2 A0 FH 45 44 SR A8 FH & A stage BB


https://github.com/tc39/ecma262




letfl constiy &

letfiy ’5'\

2% NAER7 S

ES6H T let <, ARFAUZRR. EMAERLT var , HEFFEWNZE, RE let rdiERN
REFRAH 2L

let a 8

var b g

FHERABERBRZS, 25/H let M var FHTHIZRE. REENABERZIVAAZHIZE, 4
R let FHRNZRERE, var FHNRERETIEFKE. XEH, let FHNREBERECHAENN
HEHA 2.

for EHKITHEEE, BMMREEHEMletir £ .

for (let i = 0; i < arr.length; i++) {}

-log(i);

EEAEKTES 1, RE for EHRENER
THRABMRER var , BERERRL0.

var a = [];

for (var i = 9; i < 5 di++) {
a[i] = function () {
-log(i);
}s
}

a[61();

EmEET, ZE i B var FHK, £2REEAREGH. S8 —KEH, FH i BFERH
B, FEREMUNERE RN 1 KE.

MR let , FHRRBNAERFIERBHNEN, REMTLKREG.



var a = [];

for (let i = 0; i < 5 di++) {
a[i] = function () {
.log(i);
}s
}

al6]1();

LHEAHES, T8 i £ let BHK, HAIH 1 REXRREHREH, FUE-RKEHFKN 1 HLHER A
FHRR, FUEBJERHKRG.

AFEZERTT
let % var MHESREFREIRE. FLh, ER—EEEFWRED, TURE.

.log(foo0);
.log(bar);

var foo = 2;
let bar = 2;

FHEREF, TE foo A var mAFEH, SRETERFA, HHAEAFIGEITE, TR foo DEFLE
T, BREEME, L&Y undefined » ZBE bar B let 4 FEHH, froRETERA. XRIE
FHEZE, & bar RAFEN, XNWRHARE, MoiE —AMER.

B X

RERFERBNFE let L, ERFEWARRERHE” (binding) XX, AEZIERKIHI.
var tmp = 5

if ( ) A
tmp = "abc’;
let tmp;

}

EEAREY, FEERZE tp , HRRFEEHEA let XEHT —ANRBEE tmp , FHEEHE
BRANRBAEIK, FTUE let FHHIZRER, X tmp BMESRE.

ES6IRME, WRXKHPFE let M const w4, RMXIXXEaLHEHKLRE, N—TFHRERT
BHAERE. NREFPAZITMERRERE, makis.

Rz, EREHRA, FHletirSFERHERZAH, ZZREHRATHK . XEFEL, RGN
[X” (temporal dead zone, fEI#XTDZ) .



if ( ) A

tmp = 'abc’;

-log(tmp);
let tmp;

-log(tmp);
tmp = 5

.log(tmp);

FEAREF, £ let GAFHEE tmp ZHI, HETEE tmp KX,
“HNHIX MERE typeof NER—ANBADZHZERERE.

typeof x;
let x;

LEREF, TE x #H let WAFEH, ULEFHZE, #ET x X", REFAIZTERSHR
. I, typeof BITHELZPE —A ReferenceError .

ERHE, MR—ANREBREEEWEHR, EH typeof RMAXRE.

typeof undeclared_variable

FHEAREF, undeclared_variable R—NMAFEMTESL, 45RIREI“undefined’. FTLA, E®
H let ZHi, typeof BHMFRASZAREN, KIEASHEE. WEX—BABILT  XFEMEITEAN
TUERFARBBRIFMREIR, TE—CEEFHZEMEH, SUHKRE.

FLIEX R, PRES K.

function ( ) {
return [x, y];

}

bar();

EmEAREH, A bar REZFTURE CELKITRARE) , REASH x RNMEETH 1S
By , MK y BEAFYH, BT X WR y KRMIE x , BIASRE, FAkE x S&F
T

function ( ) {

return [x, y];

}
bar();

ES6HE B HSEX MAFAERERTE, EBERATEADBITRER, PEEREFEWITRERRINZE,



M SBERLZ AT N . ZXHRMEIREESSRIRE WK, BER TRMME, BRURERRBES T

B2, BRPESEX AR,

RE—#HALHERR, EFANZERCEFET, HEATHRR, R

AEINFHRERB TR HIR, 77 RBAER ZZE .

ARRFEEFEH

letN R EMFAEREN, ERFEHFR—IZE.

// W5

function () {
let a = 3
var a = 1;

}

// W5

function () {
let a = 3
let a = 1;

}

Bk, AEEAE R BN ER S S H

function func( ) {
let arg; // W44

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

}



R A F B
A TEREAERE?

ESSRAERERBMREERER, BERFERR, ZXHRESAEGENGR.
MR, NEXREWRSERINERE.

var tmp = new O

function f() {
-log(tmp);
if ( ) A

var tmp = "hello world";

}
}

f();

FEAARET, REBATE, WHEERN undefined , RRERAETZERA, SHAERNmMpTEERL THE
E‘Jtmpﬁﬁo

BoMER, ARTENBEARZERENEREE.

var s = 'hello’;
for (var i = 0; i < s.length; i++) {
-log(s[i]);
}
.log(i);

EmEAREY, ZEIRAREEEN, BREAERE, EHRAEHER, BERTEREE.

ES6 /B 2% 1F F 3%

let SEBR_EAJavaScriptHih T B 1E .

function O {

let n = 5;
if ( ) A
let n = 8
}
-log(n);
}

FHRBAERMEEHR, MEHTEZE o, BITERELS. XRFINERERAZNERHERKENE.
REA var EXEE n , BREWHRERZL0.



ES6 e R G AE B E B R E -

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

FHEARBMERT AN HERREERE. SEERBTERR N BRI R,

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

.log(insane); // 45
333}

W EAE R LUE SUNEE RIS R 44 2R & .

{{{{
let insane = 'Hello World';
{let insane = 'Hello World'}
333}

RFAERBHIH L, Kb EAERRET NI $ATE AR (IFE) AHLET.

// IIFEE%
(function () {

var tmp = ...;
FY));
/] REAERBF
{

let tmp = ...;
}

F45h, ESothilE, RECAL KRR, ERPTERREIERZEZA.

function () { .log('I am outside!'); }
(function () {
if( ) {
[/ BEEH—IRRHF
function f() { .log('I am inside!"); }
}

(s
HOM

FHEAARREESSHIEIT, £83“ am inside!”, [EREES6HIEIT, 2B F)“l am outside!”. X F NESSHETE
REIRT, AESASHN if G, BHFHEASRA B LAERBPTE, B2WAT; MES6LFFR
FAEFER, AESASFNCRADER, 38 0 5 R 5 R SR m 2 E F 8 48



{

let a = 'secret';
function () {

return a;

}

}
f£(); // WEE

LAY, RSN, Tk AREAER RN E RS WRHEHFERA, MER T X
AbEE

let f;
{

let a = 'secret';
f = function () {
return a;
}s
}
f(); // "secret"

ESSHI™HAEAME, RBARETZEMRBEMBHEAEY, HabiEL (i if AR, BERMUGEER) 1
PR R

// ES5
'use strict';
if ( ) A
function f() {} // W4
}

ES6M T 3IAN T HREAE IR, XA EIL A DR R B R AE A A, B REE, ERMRXREK
KESARED, BUER LM

/] DisE

'use strict';

if ( ) {
function f() {}

}

/] iREE

'use strict';

if ( )
function f() {}

Ash, XHEERHK RS, EXRIRATTHE.



'use strict’;

if ( ) A
function f() {}

}

f(); // ReferenceError: f is not defined

EmEAES, B f RERSERABABERR, SMERATHK.



constfiy 2

const HH— MR EER. —BFEH, EENEMARKEE.
'use strict’;
const PI = H

PI // 3.1415

PI = 3;
// TypeError: "PI" is read-only

EFHABEALRERNESRE. T8, WREFIEX, NEERESSHRE, BHELHK.
const PI =

PI = 3; // WAEAN, EFRBMELK, EARE
PI // 3.1415

constFE IR B AR URME, XERE, const—EFEBARE, BLASLEHIMGAL, TEeiE B USRIE.

'use strict’;
const foo;

// SyntaxError: missing = in const declaration

LHEARBRR, XFeonstKif, REHARE, Moiis. FERN, XITHSEEMERTARE,
H foo IGFHEEEHRMET .

const foo;
foo = 1; // ®IHEN, HEFWETLK
foo // undefined

constMI{E B Sletdr &M : 7L B BT 7E R TN 2L

if ( ) {
const MAX = 5;

MAX // Uncaught ReferenceError: MAX is not defined

constiy @ K H B HRNET:, FMFEFAETNMIEX, RegEsArAE)EmeE.

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

FHERABERE wax FHZATREAM, 4RMRE.



constEFHRIHEE, 5 let —HEAWELEFEH,

var message = "Hello!";
let age = 8

// LA HATER &R
const message = "Goodbye!";

const age = 5

MNTRERUNZER, BELADRALEE, TRMEFNESEFAERMIE. constdr& R R RIERE 4 18 [ Kbk
A2, FAREZMAEKBIEARAE, B — N R EAEBULIIEE /DD,

const foo = {};
foo.prop = ;

foo.prop
// 123

foo = {}; // TypeError: "foo" is read-only

EEAET, HE foo MFNA—HlE, XAMBEEE—DMNR. AR RRX ML, AR
£ foo #AFH—AHuhk, EXIRAGRATZRN, B MK LY HE IR .

TR AT

const a = [];
a.push("Hello"); // AI#AT
a.length = 9; // FTHAT
a = ["Dave"]; // e

FEARES, BEE a 2—ME, INMBEELFRYER, HEEUWREES —MEARES 2 , BEW
5
WREMBEEN RIS, PO object.freeze FiZko

const foo = .freeze({});

/] EAERR, T TANEER;

/] TEREARR, ZAT iR

foo.prop = g
EEAREY, HE foo MEA—MAEKXER, FrURMEBEENEEM, MEEKAR TSR,
BRT RN EABERL, MNREBIERIZERSS . TR —ASRX SRR 55 5 R 5.



var constantize = (obj) => {
.freeze(obj);
.keys(obj).forEach( (key, value) => {

if ( typeof obj[key] === 'object' ) {
constantize( obj[key] );
}
})s

%

ESSRAEMMABEHZRKNTTE:  var @M function @&, ESORRTHIN let M const @<, FHE
WIEXRE], AIPMEHRBKTTE:  inport @M class @@. BB, ES6—3LH6MEHRRENTS



ERXRIE

ERMNERRIVERNN SR, EXERAEREMRZ window X5, fENode.jstEHIZ global X% . ES52
H, ERNEHNEESERTERENT.

EHEAES, 2RMEHEERESSRZENRE, BRA—MFF. OFFNodekii, X—%KAXREPLI
BIER, HIRzY, 2REELREXNFHR global MRHEME. )

REHKERZE, BIIRAERNER window KB, X ARIavaScriptif 5 BAKBITHIREZ —.
R BTHH R T HAMRRH R, B eREIEER N MR W R ERFH MR, REBITH A RAE,
HXEFRIRESAIAEHMAZE T 2REE (MIiTF W) « B—hm, NEXLEDH, BSHTEXN
BR-ANEEEEXHOXRNR, HRAEER.

ES6NT HABIX—/, —HEME, NTHREHRSEME, var @AM function MAFEHMNERTE, KIH
RERMNEWEL; B—HEME, let frd. const Wd. class MAFPHKELRETE, FETE
RXGEEE. MR, MES6HE, £RZERZELSLER/NEZKBHEME.

var a = 1;

let b = 1;

LHERESH, £RTE a H var wAFEH, ILERERNENENE; £FHFE b #H let WA FEH,
FIVEARARERXN G EM, REl undefined -






2 B K #F R AE
A R AE

2% NAER7 S
ES6RL VI — e, BRI Soh IR, XML, BOMFOIMH (Destructuring) .
LR, VR, RAEEBHEL.

var a = 1;
var b = 2;
var ¢ = 3;

ES6 LV 5 B T X

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

FEAERR, ATUNSHPRRE, HESNALE, MNRERE.

AFEE, ZMEERTEALE”, AEESHAKNEAMA, ZHRNZERSWRTMKE. TEE—
Lo F IR E A AT I B T

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

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

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

y

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

let [x, y, ...z] = ['a']l;
X

y
z

WRBHART), ZEEMFT undefined .



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

DA EREFE AR TR AT,  foo HIEERRSET undefined .

A—MERRA LMY, NESLELREN, RLE—-8IrNESAUNEHE. XMERT, BHRRKRRT
PAREh -

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

y

let [a, [b], d] = [1, [2, 2], 415
a
b
d

EEPABIT, #ETATEMEN, ERATLRI.
WRESHAUNREA (BE™KMY, NRABHNSEH, S (terator) —&) , MAKRE.

let [foo] 8

let [foo] 8

let [foo] 8

let [foo] 8
let [foo] 8

let [foo]

Il
~
-
..

LHPREXTSWE, RHASESHUME, EABAINRUENRE&lteratorE 0 (A ANRIER) , B4
A HHA R &lteratorZ 0 (5 —AMNRER) -

FRMBREAGER Fvardn 4, tHIER FletMconstdin 4.

var [vl, v2, ..., VN ] = array;
let [vl, v2, ..., vN ] = array;

const [vl, v2, ..., VN ] = array;

Xt T SetGiy, AT LA R B4 B AR A TR EL

let [x, y, z] = new (["a", "b", "c"1);
X

= b, REFEMEIELH AR Aleratorde O, # AT DUK A R I E A RAE -



function* O {
var a = 0;
var b = 1;
while ( ) {
yield a;
[a, b] = [b, a + b];
}
}

var [first, second, third, fourth, fifth, sixth] = fibs();
sixth

EERRGH,  fibs R —GeneratortR ¥, AR Hlteratordk . MHIRE LK KX AE OIREUE

RNE

RN RAE o V748 & BRIME .
var [foo = 1=11
foo
[X: y = ] = [Ia ]:
[x, y='"b'] =["a", 15

HEE, ESONTFEATBHEEFEER ( === ) , HH—MIBELTHE. AT, WR AR TZ A=
ZT undefined , BRNERFSHEMM.

var [x

Il
—
Il
—

1s

X

var [x

Il
—
Il
—
—_—

-

X

EEARS, R AHARAR il RAERRSAR BR null FPHETF undefined

MERMER —NRER, BARXANREREERMER, DRAEFEMAINNE, F2KIE.
function f() {

.log('aaa');
}

let [x = ()] = [11;

EEAHES, FERN x REME, RS f RAENSHIIT. LR EEN T TR,



let x;

if ([1][e] === ) o
x = f();

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

}

BINE W US| AR E R R E, HiZRELACEEHN.
let [x =1, y =x] =1[]; /] x=1; y=1

[21; /] x=25 y=2

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

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

let [x =1, y = x]

let [x =1, y = x]

EHESE-ARERZ USRS, BEAN x HEBME y B, y BEAEEH.



XF 5% B A A L
WRHIROUTT DU F 508, BT DU

var { foo, bar } = { foo: "aaa", bar: "bbb" };
foo
bar

N ERKFEESHAFT AN EENAR. FAXTRRZRFHIIN, ZENREHENMCERE; TXREK
REEE R, ZRVLASEERS, 74682 EHK1E.

var { bar, foo } = { foo: "aaa", bar: "bbb" };
foo
bar

var { baz } = { foo: "aaa", bar: "bbb" };
baz

FHABKE—-MT, ESEUNHIZEORT, 5ESHURNRALBERKFA -8, HEXNRE
TEEARM. F_ANFTHRBRAENNKNFASEE, SBRAZE, BEFT undefined .

MRBELEREAAD B, WHE R T HIXAE,

var { foo: baz } = { foo: "aaa", bar: "bbb" };

baz

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

.F

1

Xsehr EUE, WREBABER TEREANES (SR (HROT R —&) .

var { foo: foo, bar: bar } = { foo: "aaa", bar: "bbb" };

WU, REFERBEER NS, RAEKRIIFZESE REHERAMNMNHZE, RIEFRERNRE
&, MARAE .

var { foo: baz } = { foo: "aaa", bar: "bbb" };
baz
foo

EEAES, REFRENRZE baz , MARKRK foo .

EE, RAXMSEN, ZENEHMRER &R W Tletfconstkil, REAGEEHSAH, FU—ER
BEHZELATEANE, ek,



let foo;
let {foo} = {foo: 1}; // SyntaxError: Duplicate declaration "foo"

let baz;
let {bar: baz} = {bar: 1}; // SyntaxError: Duplicate declaration "baz"

EmEAES, BARERNZEMSERSN, FTURET . Ad, BA var G RWERSH, Frxs
HWRASEMA let M const MMM, WREER - Netdn<, LRSI .

let foo;
({foo} = {foo: 1}); // HuY

let baz;
({bar: baz} = {bar: 1}); // I

AMEA—F, BB THRELSHHXTR.

var obj = {
p: [
"Hello",
{ y: "World" }
1
}s

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

EE, X p RERX, FERE, FHHASHBIE.

var node = {
loc: {
start: {
line: 1,
column:
}
}
}s

var { loc: { start: { line }} } = node;
line // 1
loc // error: loc is undefined

start // error: start is undefined

EERIGBH, RAE line BZE, loc M start HEHER, FLBPWE.
TR REBRER T .



let obj = {};

let arr = [];

({ foo: obj.prop, bar: arr[0] } = { foo: , bar: 1)
obj

arr

Xt G A A T DA A 2 BRIME

var {x = 3} = {};

X

var {x, y = 5} = {x: 1};
X

y

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

msg

BIMEEREI MR, MRHBEE™KET undefined .

var {x = 3} = {x: };
X

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

X

LHEAES, MR x BEHESET null , BIAEEESET undefined , SEEIMEASER.
WREH RN, TERMEST undefined -

var {foo} = {bar: 'baz'};
foo

WRAEARRENN SR, WHTNRIERBUEAFE, WAk,

var {foo: {bar}} = {baz: 'baz'};

EEAES, ESEANRE foo Bk, MM—IMTFHER. ZTHRE bar B, BHANZHRE. RE
RETE, FN foo XIET undefined , BT RMMKRE, HF THKAN,

var _tmp = {baz: 'baz'};
_tmp.foo.bar

MRER AN CEFRARZEMTRRE, BAIEE L.



var Xx;

{x} = {x: 1};

EEABHSESRE, FAJavaScript3| oK (xy BMR— ML, WiEEREHER. AEIKKR
BEESBEMTE, B%JavaScripthf R AARIEER, 7 REMR RIXA 17 &

({x} = {x: 1});
LA BABIRETER, BE—NEESREE, ST UIERHT. XTRES SBRERENXR, 5
W3
fEABE RV, FSEANBEAZS, PREEMZES. FH, "5 IR HEHBRERER.

({}

({}
({}

[ s 1)
'abc');

[(D;

LHEKRZABRZLR L, EREERGER, WHURT.
N RHFEERAE, 7T UMRDT AN R TTiE, REIENZE.

let { log, sin, cos } = 5

EHEATER math MREXFE. LR KRIE=ATiE, BEBNNNZEE, SHERBRSTERS.



FAF R IR A R E
PR RN, SRR, SRR B T — A RO R,

const [a, b, ¢, d, e] = '"hello';
a

b
C
d
e

REBARI N RERE —A length JEYE, [H LB AT BUGHEXANE AR R AE -

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



BOAE AN A R AE B S R E

fEAIRMERY, WRFSHDRBEMARE, MWekEANR.

let {toString: s} = 8
s === .prototype.toString

let {toString: s} = 8
s === .prototype.toString
FEARES, BEMGRENEENREE tostring B, FHZE s HEEIIE.

FEAIRE RN 2, REESHANEIRNE, BAeKREEANNR. BT undefined M null FLiEFEN
R, FrCAENT#HATEARE, Mok,

let { prop: x } g
let { prop: y } 8



BR $0 S B S A TR A
B 25t T DL A R

function ( ){

return x + y;

}

add([1, 21);

EEAREY, R add MSHRELE—NHA, BECASHER—Z], BAS LB RE
B x My o TREATELERE, ENRBZIANSHEHRZ x My .

THARR AT

[[ b) ]) [ > ]].map(([a, b]) =>a + b))

B B0 B AR Rt T DA R B

function ( ) {

return [x, y];

}

move({x: 3, y: 8});
move({x: 3});

move({});

move();

LHEAES, B move WSHR IR, EENXIXNRBTHEY, BEZE x M y KE. WRE
HRM,  x Ay FFEOME.

EE, THNEERBIA-HNER.

function ( ) {

return [x, y];

}

move({x: 3, y: 8});
move({x: 3});

move({});

move();

EHEAARBRAERE move WSHIRERME, MARANEE x M y HERME, FUBESH—FE
BEARKSR.

undefined Ht&fil & k5 S E) BRINE -



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



B 4% 5 i)
RIBREEMETE, BRAIERINES. HTREBRE, A ATHRRMR, EREER, WA
L —FFAERAE, BB (HABHTRE) %54 ek,

B RAEER, WREXTHIEESEALE. ESeRHNZE, REFMRISBUIEEKEL, ®AR
EREES .

HR, XFMUSEFR EAMARZHH, ABEERE MG FHik, @RAZGTHE, AAEERKTRE
RS

A gefE B 35 5 15 O
AT = R 7 13 P R 955«
(1) BRAEGED T, FREHTHES.

va

S

(@] = [1];

{};
{};
{};
{}:}

va

S

{x: ()}
({x: c})
var {(x: c)}
var {(x): c}

va

S

S

var {o: ({p:p})}r={o:{p:21%}}

FHREMEARMSERE, BAENHRZESWIER, HEAFREAEES.
Q) BHSH+, EAFRTAEES.
RESHHLRETREFY, NS HEEEES.

function f( Y1) { return z; }

(3) BEEAF, FREBMEK, BBRERATR R, BERFESZF.

({p:al})=Ap: Y
= [

([al) 15

FEAEREBEMEARER A b, FEERE.

[{p:al), {x:c}]=1[{} {};

FHAEERERAN—E, RERESZH, SBERE.



A DAE H B 3 5 B 1
T DL P 5 B R — B IR BRSNS, TR S

[(b)] = [31;
({ p: (d) } =1}
[( .prop)] = [3];

EE=ATEAEMA UEHHAT, FAEREMNBRREIERN, MARFERER; RREMNVEFESHANRT
WA —#. BTET, BARRBANE DR, REFESTILX; B AT EAS, BXEp, T
ARd; BEATEASEATEUNER B



A&
RMMHRETRRE .
(D ZERERME

[x, y1 = [y, xI;

EEARBER B By IE, XFERSEAUER, WS, 18 IEEEM.
(2) NEBuR B £ AMME

RBORGERE —/ME, MRZEREZME, RARKENRARARN R REERE. &7 HABE, RilxeE
BMIEE T E

/] BRE—NEH

function example() {

return [1, 2, 3];

}

var [a, b, c] = example();
/] BRE—ADXFR

function example() {
return {
foo: 1,
bar:
}s
}

var { foo, bar } = example();
(3) BBSHHEN
FEMRE T LA K — H S B E R B LT MR
/] S R—HEBRFHE

function f( ) { ... }
f([1, 2, 31);

/] SER—HERFHE
function f( ) { ... }
f({z: 3, y: 2, x2 1});

(4) RELISONEIE
R RAEL N IR EUSONSS R h I $iE, HAH.



var jsonData = {

id: ,

status: "OK",

data: [ , ]
}s

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

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

AR FT PARE $R BRI SON SR HI1E -
(5) RESHHRNE

jQuery.ajax = function (

) {}s

cache = 5

complete = function () {},
crossDomain = 5
global = 5

// ... more config

A
// ... do stuff

%

BESEHEBMNME, B R TERBIAEANIES var foo = config.foo || 'default foo'; XFEHIIEA].
(6) [y Map45#y

FEATEE T TteratorE O MIXT R, ZBWJLAA for...of {EIREI. Map4ith A X Flterator 0, EEZEN
fEMIRE, SREGEL MEEMIER .

var map = new 0O
map.set('first', 'hello');
map.set('second', 'world');

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

}
// first is hello

// second is world

IR ARG, BE R AEIREUERE, FTCAS BT XA



/1 KRB

for (let [key] of map) {
7] ooc

}

/] IRBUEME

for (let [,value] of map) {
7] ooc

}

(7 FABBREE 2 5 ik
BB, AR EREMARLTE. BABRE S IE G IR B .

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






TREBHT R

ES6/Na& T X UnicodeISZ %, FEY BT ZRFEXNH .



I Unicode R /R ¥

JavaScript R VKA \uxxxx JBEAER—NFHR, HH o ZRFRE R .

"\uoeee6l"
/] "a"

B, XMERRERRT \ueeee —— \uFFFF ZEIFZRF. BHXANEEKZR, DR FETHH
KL

"\uD842\uDFB7"

/] "E"

"\u20BB7"

/" 7"
FHEARNMER, WREEE G T oxFrrr KA (Ebin \u2eBB7 ) , JavaScript IR
B\u20BB+7”. BT \u2eBB R—MNAFEITEIESRF, FIURLSER—ANTK, FHBRE .
ESOXTIX— mfli i T s, REKEABMAKRTES, BEEIERBEZIXTER.

"\u{20BB7}"

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

let hello = g

hell\u{6F} // 123

"\u{1F680}' === '\uD83D\uDES89'
// true

FEAEY, &RE—NMITFRE, KFESERESHFTHRUTE- 165525401 .
BT XMRREZ)G, JavaScriptFF 6F LR AR AR — AN F R/ o

\z' === 'z // true
\172"' === 'z' // true
\Xx7A' === 'z' // true
\uee7A' === 'z' // true



codePointAt()

JavaScript W ¥, FARFAUTF-16MM R8T, BNFHREE AN FT . W TR FEANFHEEN TR
(Unicodefd 5 K FOxFFFFHI FZ4F) , JavaScript&iN A EAIR BN ER .

var s = II:EItII;

.length
.charAt(9)
.charAt(1)
.charCodeAt(©0)
.charCodeAt (1)

n n nu unu wn

FHEABEY, NPEH R AR ox208B7 , UTF-164%85°~ oxD842 oxDFB7 (i A55362 57271) , &
BANEHEE . W T XA EHRFER, JavaScriptA e EFAL T, FHBKESIRAN2, W
H charat HELERBUEANER, charCodeAt 751 R B84 53R [E BT BAS 25 M5 WA 2 4R .

ES6#RHt T codePointAt 75, BEWSIEMIMLEANFEHMARFER, RE—NFRHBHEH.

var s = 'Ha';

s.codePointAt(0)
s.codePointAt (1)

s.charCodeAt(2)

codePointAt HFIEMSH, REFMEZFEFRHIME (NOFLHE) o EEAREH, JavaScripthf“FHa A=
ANFRF, codePointAtFIEE R —AMFAF L, EFMIRA T <&, &E T ER+#HIS 134071 (RI+7NitH
) 20887 ) o EE-ANFHR (EHWEFHNFT) ME=ZAFRFE, codePointAt FTIEMZRE

5 charCodeAt JiEAHE .

B2, codePointAt HESIEMIREI2MKUTF-16 /ARG E. X TFHREHFNMZHEERENZR, EN
REZERE charCodeAt FEAHIE .

codePointAt JjVAIR[BIHT RS R+ HEHIME, MRBEA NHEHIKE, TLUMER tostring FikHE#H—
T

var s = '&Fa';

s.codePointAt(9).toString(16)
s.charCodeAt(2).toString(16)

PRATEEER ST, codePointAt HiEHISH, MARERAEHK. thin, EEARKEH, 5 a 7/
B s NIERMMBERSMIZRZL, HE2WUHHE charCodeAt HIEHEAN2. RYLXA N EE—ANIpiE 2
H for...of 783, FAESIEMIRA32MAIUTF-167%F.



var s = '&Fa';

for (let ch of s) {
.log(ch.codePointAt(0).toString(16));

}
// 20bb7

// 61

codePointAt JiVERIA—AFRF P T IE 2 d1 PYAN 755 2 BB B ] B 7 1% o

function is32Bit(c) {
return c.codePointAt(0) > 8

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



String.fromCodePoint()

ES5#&ft String.fromCharCode %, AT MW REIRENMNEZRF, ERL2XNFEAGEIRI2MHMUTF-16%
¥ (UnicodeZi’5 KT OxFFFF ) .

.fromCharCode( )

EEARIEH, sString.fromCharCode ABEIRHIKT oxFFrF MRS A, FTUL ox2eBB7 MiRKAETHH, HE
B2 BWEFRT, RGREG A u+eBB7 XRIIFERF, MARMA U+208B7 XTRLHIFFRF

ES6#RHET string.fromCodePoint J7¥E, RILLIRH] oxFFFF HIFESF, ¥R#MT String.fromCharCode J5ik
KRR, EEA L, EF5 codePointAt HiEMK.

.fromCodePoint ( )

.fromCodePoint ( g c ) === "'x\uD83D\uDE&@y"

LR, WE string.fromCharCode HEFBZNSE, MEMSHEFH—NFHFEIRE,
VR, fromCodePoint HYEENTIE string MARLE, M codePointAt J5iE%E IEFRFE LB & L.



FRFE RO
ESOAFZFFRHM T WA RED (ER (lterator) —3F) , FHEFZFRFEUHE for...of EHRE.

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

}

BT e, XANEASRKHMEARTLRAKT oxFrrr IR, 4K for B TEIEIRHIXM
A R

var text = .fromCodePoint ( )

for (let i = 9; i < text.length; i++) {
.log(text[i]);
}

for (let i of text) {
-log(i);
}

EHERES, Z/RE text RE—NER, HE for BHASUANEBEFHINTERF (EARITED ,
M for...of TEHSIEMHIRANHEX—NER.



at()

ESSHT X IRGE charat ik, BEFHEATMENTE. FHETRRNLAKT oxFrre 15
.

"abc'.charAt(o) // "a"
'&'.charAt(0) // "\uDg42"

ETAREHF,  charat FEEIREIFRUTF-16RBHE—ANFY, L ERTEERN.

Hil, A—MRE, REFZFELOIM at H¥E, ATLLRBIUnicodedi S KT oxFFrF MIZRF, REIEMK
.

'abc'.at(e) // "a"
'H'.at(e) // "E"

XANTTHE T Al S B


https://github.com/es-shims/String.prototype.at

normalize()

RNTRRNEBFMEEZTHKS, UnicodelRETHM L. —MEEEREFESHFSHER, W
m o6 (wolD1) . B—FRIBMHERAS (combining character) , EFZHEEZHSHER, PINFEH
ER—NFER, i o Qu004F) A1 - (\w030C) &R 60 (\u004F\u030C) -

ﬁﬁﬁ%ﬂ—?ﬁ&, E?ﬂﬁﬁiﬁ)‘(i%ﬁ%m, 1E%JavaSCr1pﬂ:§E ‘/\%IJ °
'\u@1D1"'==="\u0e4F\uoe3ecC'

"\uelD1'.length
"\u@e4F\ue3ecC"'.length

FHEAEER, JavaScripthh & P RFMABA T/, SBPFMRRITENE.

ES6RMEFRF & LBIH normalize() 7%, FRKFRKIARZRITIER —AREKFER, XFKAUncode
EME.

"\u@l1D1'.normalize() === '\u@04F\ue30C'.normalize()

normalize VAW PAEZIUNSHL,

e NFC , BRIASH, FRDUHEFEN AR (Normalization Form Canonical Composition) , &[] %™ fij 8
FREERER . g S BRI g X RSN .

e NFD , Rp“DHEZSM > (Normalization Form Canonical Decomposition) , BJZEFR#HESEHr i AT H2
T, REEHRFHFT R ZAERFR .

e NFKC , BAR“HREZMAEM” (Normalization Form Compatibility Composition) , REI&RFERF. AT
B RESEM IR RIE L EFESN, B EA%N, Wi EgEmgg . (XRZHRE
%, normalize HIEABERAHF L. )

e NFKD , RAR“HEEM DM (Normalization Form Compatibility Decomposition) , BJ7EFEAEM KIAT
T, REEHRFHFT R ZAERFR .

"\UBO4F\u03eC' .normalize( 'NFC").length
"\UBO4F\u03eC' .normalize( 'NFD").length

FHERABERR, NC SEOERBETHEEHRER, N0 SHOREFR O HEE K.

ik, normalize H¥EHBIABEIRAZANAB=EAUU EZHFHR AR XMERT, &2 R e HENRE
A, EiTUnicodedr 5 [X 7] 2 ¥ .



includes(), startsWith(), endsWith()
&4k, JavaScript R H indexof J5i%, WULHRWBE - NFHERBEEES —NFEHFHED . ES6XRAM
T=MET .

o includes(): REIM/RIE, RARRERETSHTHE.
o startsWith(): REF/RE, RAESETHRERBEETRT KL
o endsWith(): REIF/RE, RESEFRERBEBRTFFERELT.

var s = 'Hello world!"';
s.startsWith('Hello")

s.endsWith('!")
s.includes('0")

RENMTEHIFE-ASH, RRTRBRIME.
var s = 'Hello world!"';
s.startsWith( 'world", 6)

s.endsWith('Hello', 5)
s.includes('Hello"', 6)

EEARBERR, FHE-ASH n B, endswith KT ASHMHENIEFRAR. BHIE n AHF
7, MHAMPIANTTEA X INE 0 MIEEB TR S SR,



repeat()

repeat JIEREI—MFFRE, RAKEFHEER n K.

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

SHMRRNE, SHHE.

‘na’.repeat( ) // "nana"

WHE repeat WISHEAHEE Infinity , L.

‘na’.repeat( )
// RangeError
'na’.repeat(-1)

// RangeError

B, WESHL0B-1Z /N, WEET0, XREANSL#HITREEHE. 0212 BN, BENE
ZF -0, repeat PFEANO.

'na'.repeat(-0.9) // ""

¥ NaNn F[HTO0.

"na'.repeat( Yy // "

R repeat WZHRTFHH, WLHHEBET.

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



padStart(), padEnd()

ES7THEH T R R EKERNINEE. WREENFZREABTEEKE, 2ELWRET L. padstart AT
SkE#%#h4, padeEnd FTFE#AME.

'x'.padStart(5, 'ab') // 'ababx'
'x'.padStart(4, ‘'ab') // 'abax'

'x'.padEnd(5, 'ab') // 'xabab’
'x'.padEnd(4, 'ab') // 'xaba’

EHEAMS, padstart M padind —HEZHANSH, B NSHEARBEFRERBRPKRE, -4
SHR AR TR

MRBEFRFERKE, FTHEATHENR/ME, MEERFRH.

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

IRFARAERFRE SRR, WERKEZMED THRERRMEE, o887
o

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

WREWEE —ANSH WaHERHMEKE,

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

padstart HIH AR ANBUEH SR EME. T R4 R106 KIBUE 7/

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

A MHBRBR TR HEER.

'12' .padStart(10, 'YYYY-MM-DD') // "YYYY-MM-12"
'09-12"'.padStart(16, 'YYYY-MM-DD') // "YYYY-09-12"



BB 717 £

f& 5 ¥ JavaScriptiE 5, I HEREE 2XHES K.

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

)E

FEXFH ML EBATE, ES6SIN T BAR R 5 AR U A 19

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

)

BR 7R H (template string) RIERFAFE, ARSS C) ik, ETULETEFRHMM, il
FIREXZATFRH, REEFRHEFHRAZE,

/] B
"In JavaScript '\n' is a line-feed."

/] BATFRE
"In JavaScript this is

not legal.’

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

/] FREPHRARE
var name = "Bob", time = "today";
"Hello ${name}, how are you ${time}?"

EHARBTHTRE, BRART SRR, MREERFRAHEPREMEARIS, WETHZERRFHLHE L.

var greeting = "\ Yo\  World! ;

WER R BAR 717 B RN BAT P H, FrA N E MR R EEm 2 F

$("#warning™) .html ("
<h1l>Watch out!</h1>
<p>Unauthorized hockeying can result in penalties
of up to ${maxPenalty} minutes.</p>

s



BRFRHEPRAZE, FERZELTE ${} ZF.

function authorize(user, action) {
if (luser.hasPrivilege(action)) {
throw new Error(
/] FERBIER
// 'User '
// + user.name
// + ' 1s not authorized to do '
// + action
//+
“User ${user.name} is not authorized to do ${action}.’);

KFES W E AT URNAE ZE i JavaScriptRiE I, FICAHITIEE, PAKSI XN ZEHE.

var x = 1;
var y = 2;

T3x} + ${y} = ${x + y}
// "1+ 2 = 3"

TR{x; + ${y * 2} = ${x +y * 2}
// "1+ 4 =5"

var obj = {x: 1, y: 2};
“${obj.x + obj.y}"
// 3

BEAR 775 5 2 Ik Re 1A R B

function fn() {
return "Hello World";

}

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

MRRESHREARFRE, BIEB-RORNEREFER. D, KESHR IR, BRINFEAY
%W toString Hik.

MRBERZRFREFHEERGFEH, iR
// ZEplace’AHEH

var msg = "Hello, ${place} ;
/] 1A



B TR PR RO RES AR, BRHATIavaScriptiig, BLWRKESABE— 7RIS, B RFERE
Ho

“Hello ${'World'}"
// "Hello World"

R T4 B E TR R E

const tmpl = addrs => °
<table>
${addrs.map(addr => °
<tr><td>${addr.first}</td></tr>
<tr><td>${addr.last}</td></tr>
T).join(" ")}
</table>

)

EEAES, BERFAFENZRRZS, JURANT B —MERFRF S, ERTEDT.

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

1;

.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>

MRFBEIIAERTFAFEAY, ARENHIT, TUBTHEXES.,

/] BE—
let str = 'return ' + '"Hello ${name}! ';
let func = new ("name', str);

func('Jack') // "Hello Jack!"

/] BEZ
let str = '"(name) => "Hello ${name}! ';
let func = .call( , str);

func('Jack') // "Hello Jack!"



. AR g B
TE, RATRE—MELRRF S, £ RERBIR 0,

var template = °
<ul>
<% for(var i=@; i < data.supplies.length; i++) { %>
<li><%= data.supplies[i] %></1i>
<% } %>
</ul>

)

FERBEERZFEZF, BET —MNEER. ZEREH <%...% BEJavaScriptftiis, FH <%=
. %> it JavaScriptRiE .

B G BEIX AR AR R e ?
—Fp BB W H A A JavaScriptRIERERFF .

echo('<ul>");

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

}s

echo('</ul>");

AR A IE N R AT T -

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

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

.replace(expr, '"); \n $1 \n echo( ");

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

RIE, B template HEEAE—NHEEMIRE, MATLAT.



var script =

*(function parse(data){

var output = g
function echo(html){
output += html;

${ template }

return output;

37
return script;
¥ EHEK AR PR R — MR R FER S compile .
function compile(template){
var evalExpr = /<%=(.+?)%>/g;

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

template = template

.replace(evalkxpr, '"); \n echo( $1 ); \n echo( ")

.replace(expr, '~); \n $1 \n echo( ');
template = 'echo(™' + template + '");';

var script =

*(function parse(data){

var output = g
function echo(html){
output += html;

${ template }

return output;

b)) 8

return script;

compile PREIMIAEIT.



var parse = eval(compile(template));
div.innerHTML = parse({ supplies: [ "broom", "mop", "cleaner" ] });
// <ul>

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

// </ul>



PRREAR

BRI ThRE, ANMUNR LEXL. Er URBRE —MNREALGE, 128 B0” 458 F Ok ib B IX AMER 7
FrE o XA DRI TIBE (tagged template) o

alert 123"

alert( )

PREEMAR L SEAR AR, T2 BR 0 F B — e R B e PR 1B R BB, SR BRAE ) TH AR 7 1F B
REKNSH.

var a = 5;

var b = 5

tag'Hello ${ a + b } world ${ a * b } ;

EEAREY, SERFFEIEE MRS tag , ER—IEH. BNREANEEE, 2 tag BH
Kb BEAFAR 71 £ ) B3R (B4

R tag KIRSBWRIZANSH.

function ( ){
}

function ( ){

}

tag HBHE—ANSER DA, ZHARRRARBER 7/ E P RLRARES RIS, B,
ZEERAREEHANE - MRRAEE-DRRAZE FEARRAEE=ARAZE, PR,

tag BB EMSH, MEERFHFEEZNTEHERENE. BTEAAF, BERFHFEEEHRITE,
Ft tag 2823 valuel Hl value2 WASHL

tag METAESHEHEHFENT.

o B—ASH: ['Hello ', ' world ', '']
o BASH 15
o FE=ASH: 50

WE R, tag REKHFLEUTHEHEREM.

tag(['Hello ', ' world ', "'], , )

BATTLAERFERE tag RBEWAE. THE tag BB —FFE UREBITHER.



var a 53
var b = 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"

THZ—NEERKFIT .

var total = 30;
var msg = passthru The total is ${total} (${total*1.05} with tax)’;

function passthru(literals) {

var result = H

var 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)"

FHEXAMIFRART, WSS ERBEROMEH AR X,
passthru ERECKHrestZHM BEW T .



function passthru( ) {
var output = "";
for (var index = 0; index < values.length; index++) {

output += literals[index] + values[index];

output += literals[index]

return output;

PR — AN EENA, MEEEHTMLFRF S, BEHAPRAGENE.

var message =

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

function SaferHTML( ) {
var s = templateData[9];
for (var 1 = 1; i < .length; i++) {
var arg = ( [i1);

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

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

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

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

return s;

EEAREG, 2id saferHTML BREUAEE, HTMLFR S KRR R 285 L.
BRI A —MH, MRS ESTER (HRMLLE .

i18n Welcome to ${siteName}, you are visitor number ${visitorNumber}!"
[/ UGBTI xxx, AR B xxxx PLYT ! "

BRAR 715 8 A 5 AN BE U Mustache 2 REVIEAE, BONEA %A AIWTRER AL B ThaE, (HREERER
¥, /RATLAE CH NI TR



// TFHHKhashTemplate$
/1 Re—A B E KRR A2 B 4
var libraryHtml = hashTemplate"
<ul>
#for book in ${myBooks}
<li><i>#{book.title}</i> by #{book.author}</1i>
#end
</ul>

Brobz fh, IREZEW UERFRERENR, fElavaScriptifi 5§ Z P ERAFABIES .

jsx’
<div>
<input

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

</div>

EERATET jsx B, K —NDOMFFFEHF NReact Ko YRAILLEGithubIR B jsx BRBUH A AL
o

TR —MEAERE T, Bid java BRE, TEJavaScriptfig 2z HiE 17 Javaflig
java~
class HelloWorldApp {

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

HelloWorldApp.main();

B E R E NS (BRFAFEHL , EF A raw Bk,
tag First line\nSecond line”

function tag( ) {
.log(strings.raw[@]);
// "First line\\nSecond line"

ARG, tag REME NS strings , H— raw B, BiER—AHH. ZEAKER
5 strings B#HTE . L, strings FHR ["First line\nSecond line"] , F
A strings.raw BUHR 2 ["First line\\nSecond line"] . PEME—HX A, BEFESE BRI ER


https://gist.github.com/lygaret/a68220defa69174bdec5

BT . b, stringsrawBHESK \n BN \ A n BNER, MARRITR. XA T HEREHE X
Z B B R G AR T BT .



String.raw()

ES61E AR AR Stringtf &R, BT —A raw Fik.

String.raw J5¥E, EERRIE SR 7R S KB R, &R B —ARATER B X CRIRAT AT i —#
D TR, WRT & AR A KRR 7R

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

.raw Hi\u@eeA!" ;

MREZFRAFMLEEHE L, B4 string.raw AHUTAILE.

.raw Hi\\n"

String.raw HIMXAEEAXMT.

.raw = function ( ) {
var output = "";
for (var index = 0; index < values.length; index++) {

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

}

output += strings.raw[index]

return output;

String.raw JIVAR UMEARBEBIR 7B NEATE, EBMERES SR, MHNRALHTENL, HE
T—BEATREREM.

String.raw JVAMAUMEANEFKREMEH. XN, BRE—ASH, NEZR—ANREE raw BRI
%, H raw BYERENZRE A

.raw({ raw: 'test' }, 0, 1, 2);

craw({ raw: ['t','e',"'s","t']1 }, @, 1, 2);






IEM Ky fE
RegExpt i& BR #

TEES5H, RegExpii& IS EAWME N .
B-MERE, SRRFHE, XNE - ASKRRENEERNBWHH (fag) .

n
=)
()
=

var regex
/] EHT
var regex = /xyz/i,;

('xyz', 'i');

BoMELRE, SHERE-AENRRK, XHEE—NEFIENREXKE N,

var regex = new (/xyz/i);
/] BHTF
var regex = /xyz/i,;

B2, ESSARFLNERE-ASHE, FMBIHRF, BUamRE.

var regex = new (/xyz/, 'i");

// Uncaught TypeError: Cannot supply flags when constructing one RegExp from another

ES6X(E T IXFT . WIRRegExptEREEE — N SHR—NIENN F, AT LMERE =S 88 e Bif
ff. MH, &REKIENRERSBIEER K IENREBHRT, REREEEBmT.

new (/abc/ig, 'i').flags
// it

EEAHES, FAEEUNRKBHTR ig » EaBBE-ASH i B,



55 R B IE T 5
FRENFIFANFTE, AR IENRZER: match() « replace() - search() F split() »

ESORIX4AN Tk, TEES W28 RegExp M LB 7, MBI 5 ENMERPTE, 2#E XE
RegExpX & L.

e String.prototype.match HH RegExp.prototype[Symbol.match]

e String.prototype.replace VAH RegExp.prototype[Symbol.replace]
e String.prototype.search HF RegExp.prototype[Symbol.search]

e String.prototype.split VAH RegExp.prototype[Symbol.split]



uB U RF

ES6XF IEMFTIEARGIT u BHFF, & X N“Unicode®”, FREMMEIEE KT \uFFFF B UnicodeZfF.
MY, SIEMEIENANZIFIUTE-164443.

/™\uD83D/u.test("'\uD83D\uDC2A")

/™\uD83D/.test('\uD83D\uDC2A")

FHEARRGF,  \uD83D\uDC2A B—AMIUANFEHHIUTF-165058, RE—NFHF. HE, ESSAZENAETH
UTF-16%15, KRR/, FSBETRIBERN true - T u BWHRFLUE, ES6ELEIRF]
HA—NZ2FF, TUE—TREERN false o

—HnkE u BH/FS, MeBeTEXEIENRERKITN.
(1) BFF

MO L) FREENRERF, &XERTHRIFUIMMERENERF. N FEEAKT oxFrFF B
Unicode#fF, MEZRAREIRA, BAmE u BIFER.

var s = '&"';

/N.$/ . test(s)
/N $/u.test(s)

FHABER, MANEM o B, ENREXMSNAFRFENHNFER, AmILERK.

(2) UnicodeZfFR RN
ES6¥73 T Fl K#E 5 R /RUnicode ZFf, XFRRELEENRERXFLHME o B, FEEIRH.

/\u{61}/.test('a")
/\u{61}/u.test('a")
/\u{26BB7}/u.test('&")

FHERABER, MRS o B, ENREXTERA \u{e1} XMERRE RESUARILECIAES
Mou .

(3) B
R u BIFEFE, IEEASHSIERRANKFEEAKRT oxFFFF HIUnicode o

/a{2}/.test('aa")

/a{2}/u.test('aa")
/E{2}/ .test (' EE"
/E{2}/u.test('EF"

Fsh, REEMM u BWRFKHELT, UnicodeRIEXLPHIRES A SWERMMBSE, BB IENE

iﬁjo



/M\u{3}$/.test("uuu’) // true

LEAREY, BTENREREZEE v B, U RFESHEMEAER. Ik o B, MaB@ih
UnicodeRiE R .

(4) Pie YR
u BRI T E VER, 6B EMIRSI A KT oxFFFF HJUnicode 4% o

/M\S$/.test('F") // false
/M\S$/u.test('F") // true

LK \s &FiE XHENX, LEREIRERNFERF. RAMT u B, B RIEMILED SR
T oxFFFF [JUnicodeF 5 -

FARX— R, WS —ANERIR B 75/ 8 KB K R 3

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

}

var s = '&HE"';

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

(5) iBMF
H % Unicode R HIgmID AR, HR2FRMBMAHL, tin, \ueesB 5 \u212A #RZKEFHK.

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

EEARESH, A u B, BEEIRBIFEME MK AT .



VB F

BT u BURF, ES6ENIENRAXGINT y BUWRF, MERE" (sticky) B

y BWRFKEMRSES ¢ BWRFERL, hRERILE, /F—RIILEHMN E—KILERRIIHK T — MBS,
ARZEET, g BWFRERKRMVEFFELERT, W y BHRFHRLELDFTNRKRKE ML E

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

rl.exec(s)
r2.exec(s)

rl.exec(s)
r2.exec(s)

FHRABEERANENRER, —MEA g B, A—MEA y BT XRANENREXEIITTH
K, HE—RPITHIRR, WETAMER, BRFFEHR aaa - BT g BWBAMEER, UFE=
RPITIBEIZER, Ty BWHAFERILELHMNKEITIE, FrEGRE null .

IR — T IEURER, RIEFRARELIILE, vy BHFRSEREZERT .

var s = 'aaa_aa_a';

var r = /a+_/y;

r.exec(s)

r.exec(s)

EERBS AR IR ILEAS, #BR TR TR & Bk EIT 4.
M lastindex JEfE, WTUAEHFMUE y BURTF.



const REGEX = /a/g;

// HBEMN2ENME (y) FIRILA
REGEX.lastIndex = 2;

// VL)

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

// TE35 A B UL RIh
match.index // 3

// F—RILEEMNAS AL 46
REGEX.lastIndex // 4

/1 ASALITHE UL HAC K I
REGEX.exec('xaxa') // null

EHEAEEF,  lastindex BUEEIEEBRERHITHALE, g BHRFAIMETFHRABEER, EEIRIA
NS

y B FIAEES lastIndex B, HRERUMFE lastIndex 8 E KIS ERIILH .
const REGEX = /a/y;

// T&EN2S AL B IFIRILES
REGEX.lastIndex = 2;

/1 ARHEE, ILERK
REGEX.exec('xaya') // null

// T&EMN3SALEIFIRILEE
REGEX.lastIndex = 3;

// 3SHALERKE, LI

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

REGEX.lastIndex // 4

HE—BR, y BUFSRE T RBLENRE ~ .

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

EEARRS B TARRIELSILAS, FrLARE null .y BEFRBRTEAR, RRILKHLENRE ~ &#
ERILEHEA L.

fE split JHEHMEA y BURF, RERFSE LSBTk, XHUEWRE, RELRMRD), HANE—
MR ERE TR



// BEERIBIILE
Ux## L split(/#/y)
/][ "x##E ]

/] HREIPHAILER

Y L split(/#/y)
//[ 'IJ I') 'X' ]

JEEER) 7 MR R A RER AT B 2 FR AT, A =0k

"#x#' . split(/#/y)
/70", x# ]

" split(/#/y)
0" ]

THRZAFENRE replace FHiERBIF o

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

EmEARBEY, &E—4 a BANREI T —RILEKKER, BrAARSHE#.
BE—A y B/ match ¥k, RBREFE ALK, W5 g BWHAFEKM, 4 EREFA LK.

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

y BIRFR—ARH, RNFERFERRoken GATT) , y BIHRFHRT ILEZAAXERERFR.

const TOKEN_Y = /\s*(\+|[0-9]+)\s*/y;
const TOKEN. G = /\s*(\+|[0-9]+)\s*/g;

tokenize(TOKEN_ Y, '3 + 4")
// [ '3', '+', '4' ]
tokenize(TOKEN G, '3 + 4")
// [ '3, '"+', '4' ]

function tokenize( ) A{
let result = [];
let match;

while (match = TOKEN_REGEX.exec(str)) {
result.push(match[1]);
}

return result;

EEARRET, WREFEBOEFIHETR, v BWFS ¢ BIRKTRRERNSRE K. HE, —BH



BARETARE, PERTARA—HT .

tokenize(TOKEN_Y, '3x + 4")
/7 [ '3 ]
tokenize(TOKEN_G, '3x + 4")
// [ '3, "+, '4' ]

FHEAHES, g BWFSBRIEETR, T y BRSNS, ZHEREES KR,



sticky )&
5 y BIGFRFHEILE, ESOIENNRET sticky BY, RA_2GRET y B,

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



flagsj& t

ESONIENRIEXFIM T flags JBME, SREIEMNREXKBUHR .

// ESS5Hisourcelg it

// R IE]IE N 2R K A IE 3L
/abc/ig.source

// "abc"

// ES6Miflags/@t

// & IE N R & R B RF
/abc/ig.flags

// 'gi'



RegExp.escape()

T AR S, A ReE N IENER .

function escapeRegExp( ) {
return str.replace(/[\-\[\I\/\{\INOD) VAN [ 1/8, "\\$&");

}
let str = '/path/to/resource.html?search=query’;
escapeRegExp(str)

// "\/path\/to\/resource\.html\?search=query"

EmARBEF,  str B—ADEFRFRS, DHMEHRBAS SRR SG A 8ARER—AIEIT
e KR

EEH R XA T RARMEL, TE NRegExpXt R EIER S 71 Regbxp.escape()s TIAES7. 20154E7H 31
H, TC39AA, ENHERRERNR, NABREXNMHFEE/AEFESRE, BERBHEFIANEST, HXARHN
—MNELHFTR.

.escape('The Quick Brown Fox');
// "The Quick Brown Fox"

.escape('Buy it. use it. break it. fix it.");
// "Buy it\. use it\. break it\. fix it\."

.escape('(*.*)");
/7 "NCOVENLAEN) !

FREE LA, 7L RegExp#id ok B4 il IE MR K.

var str = 'hello. how are you?';
var regex = new ( .escape(str), 'g');
assert.equal( (regex), '/hello\. how are you\?/g');

HAl, Z5EAT U EXCH escapeRegExp BB B A B reoexp.escape SE M«

var = ('regexp.escape');
('hi. how are you?');
// "hi\\. how are you\\?"


https://esdiscuss.org/topic/regexp-escape
https://github.com/benjamingr/RexExp.escape
https://github.com/ljharb/regexp.escape

4= —
JEITH S
JavaScriptif 5 IEMRIEZN, RXFHITH S (lookahead) FISEITHEWT S (negative lookahead) , ACHF

JE4THiE (lookbehind) FM/EITHEEWI S (negative lookbehind) o

HEl, B—ANME%E, HESTIAGBITN S . V85I 4. 9fRE A H, Chromedl % 2349/R T FFexperimental
JavaScript features“FFo% (HibEf=88 N about:flags ) , HLW LA X TINAE.

EITMIE R, x RAAE y BiEAILE, BWASKR /x(?=y)/ . b, RICEESS2Z T,
BEBER /N\d+(?=%)/ . "HRITEEHERAL, x RERE y siEAILE, BABR /xCly)/ . W
W, RLBAEESSZaHETE, BEER /\d+Q!%)/ .

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

EEAANFRE, MRERENRER, HELERK. A5, BETUED, “EITHEFESPRES
C 2=%) ), —ATFANRBEILRE,

"EITWI S EFE ATHEHEK, x REE y FHEALE, BABR /(<=y)x/ . tin, RILEET
FEZEHNETE, BER /(<=\$)\d+/ . FITEEHSNE RITEEMSMKR, x RERE vy i
HAILH, WS /(<y)x/ o i, RGEAEETHFSEERET, BESHR /(2<\$)\d+/ -

/(2<=\$)\d+/.exec('Benjamin Franklin is on the $100 bill') // ["100"]
/(2<!\$)\d+/.exec('it’s is worth about €90") // ["90"]

LHEEBITFH, EITHERES RSSO G\$) D, BRNFARBEISR.

"EATHTE ISR, WMEELE /Cy)x/ K x , REHEZED, LR y B85S XM EAEL"H
AT, SPrAHMIENRERR, BT —EAFEHANITA.

B, VRATIE AR, SERERTERET—HN.

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

EEAHES, TEMRBANALE. &F"BETHE"N, F—NMESRASKRA, FANAES AR
TR, FTUERRE 105 M 3 . METEE"N, BTHRTIHFRNGEIE, E-NMESEABEX, 5
—MES HARHIR—ANFRF, FUESRE 1 M es3 .

HK, "EITHE RRAALEI A, hEE%RIRTER, SIRAER R RANES Z 6.

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

EEARES, WRETHEHORMBLA ( \1 ) BERSHEE, RAXBIILEER, BAULLEREA
"


https://github.com/goyakin/es-regexp-lookbehind




BAHKNT &

Array.from()

Array.from JFVEFTRFEEN REANEIERSA: RUBARKN R (array-like object) FIFIE
(iterable) FISTHR (RIEES6HTHE I EHE 45 M SetFiMap) .

THRZA—ANRUBAKIN R, Array.from KEHENEIEREAH.

let arraylLike = {

'e': 'a’',

'1': 'b',

2Y8 ey

length:
}s
var arrl = [].slice.call(arraylLike);
let arr2 = .from(arrayLike);

SERRRLF R, LRSS B3 R R DOMEREIR B I NodeList&E &, AR BREIAFE arguments X
%K. Array.from #SE] LUK BT NEIERSAH.

let ps = .querySelectorAll('p');
.from(ps).forEach(function (p) {
-log(p);
})s

function O {
var args = .from( )5

LA, querySelectorAll FiEXREIFIZR—NERMUBARINER, REBXMNGENEIENSHA, 7
e forEach ik,

RERIE T lteratori ORI BIB LM,  Array.from ERRENE H I NEA.

.from('hello")

let namesSet = new (['a", 'b'])
.from(namesSet)



EERS S, FRFEFISetE W ER B B TteratorfE 0, FMLTAT AL Array.from 3 NEIEKIEA.
MRSER—NEIENEAH, Array.from 2IRE—AN—E—EERFEAH.

from([1, 2, 3])

ERRENE, FREBER ( ... ) B EREEEUEL W A,

function O {

var args = [...arguments];

}

[...document.querySelectorAll( 'div")]

VEBEMAEEAAKABEL#ED ( Symbol.iterator ) , MR NN REFHEXNED, MILEE
#. Array.from FiENRIEZFRUBHARINR . FriBRUBHARINR, KRFFERE—8, B4
H length B, FHI, EH length BHEMXR, #HAILUET Array.from FIEFENHA, Wik
RIEE T

.from({ length: 2 });

LHEAREHF,  Array.from RET —ANEFEABRRAKEA, SMIBRERR undefined . T BREBHF
BHRATIANTR.

X FEEA WEZFERIN S, LA Array.prototype.slice FiEEMR.

const toArray = (() =>
.from ? .from : obj => [].slice.call(obj)

)0

Array.from EFILAERE NS, EHAELUTHAKN map 5k, ARG TERIETOE, KAEF
HMETBON IR 5] O H 4

.from(arrayLike, x => x * x);
.from(arrayLike).map(x => x * x);

from([1, 2, 3], (x) => x * x)

THEKE TR —HDOMT FH AN A .



let spans = .querySelectorAll( 'span.name');

let namesl

.prototype.map.call(spans, s => s.textContent);

let names2

.from(spans, s => s.textContent)

THEGTFRBAPAREAN false KRREAN 0 .

.Fr‘om([ ) ) ]J (n) =>n || )

=AM 7 R IR [B] & b R SRR

function O {
return .from( , value => typeof value)

}
typesOf( > [1s )

WR map RBEMART this RKEF, EATLMEN Array.from HIE=ASH, FHRHKE this .

Array.from() FLUKEMERARIENSA, HHERE map TiEE. XL EEKE, REF—AFH
RIS, VREUAT CASEXT B RERAT A, SRR TS KB S5, BET AT DAE A B A A 75

.from({ length: }, () => 'jack")

EEAARRSH,  Array.from HIEE—NSEEEE T HE -ANSEOEITHIRE. XMRE R DL Z TR E LR
FEHERE,

Array.from() MIG—ANMAR, BFERFBEANH, REEREF/RAENKE. FAERIERGESF
Unicode 7 ¥, 7] LA flavaScript¥ KT \uFFFF M Unicode=FF, HAEB A ZRFHIbug.

function ( ) {
return .from(string).length;

}



Array.of()

Array.of HIEATH—HE, B AEA.

.of(3, 11, 8)
.of(3)
.of(3).length

BAFEMEZAN, RRAMMAMERT Array() BAE. HASHEANBHUAR, B Array() H
ITHRHEZESR

O
(3)
(3, 11, 8)

LHEAES, Array HEEESH. —NSH ZASHN, BESREA . IHELASHNMERDT2
AN, Array() FREBEFEIHSEHBRMFHE. SEMRE A, EhhEREBESRANKE.

Array.of ZEA EFTPLHREMR Array() B new Array() , FEAANHFEHTSHEARMEBMER. ©
FIATAIEE G —.

.of()

.of( )
.of (1)

.of (1, 2)

Array.of BERRESHEHABRKEH. WREEFSH, MBRE—-NTFHA.
Array.of J7¥AW] DA B AAS AR SE IR

function Of
return [].slice.call( )

}



41 S2 4 i) copyWithin()

BALBIN) copywithin Ji¥k, FEXBIEANE, Kige L BRR R ZH B HMALE (ZBRFFRRD
RIERE AT, WHRY, ERXANTE, SBdEid.

.prototype.copyWithin(target, start = 0, end = this.length)

BEZ=EASH

o target (UKD : MIXML BB HHIE
o start (FJ3%) : MIZALEFFIEEIEIE, BRiAR0. mMPANHAE, RABIE.
o end (FJHE) : B AL BATFE ILEEEEE, BINETHAKE. R AAME, RrBEI%.

REASHEMMZELE, WRAR, 2AENEUE.

[1, 2, 3, 4, 5].copyWithin(9, 3)
// [4, 5, 3, 4, 5]

EEARBERENISAERBALRORR (45 , SHZINOSMFMIAE, FRER T FERK LM
2,

THEEZHIT.

// K35 EH ReSir
[1, 2, 3, 4, 5].copyWithin(0, 3, 4)
// [4, 2, 3, 4, 5]

/] -2MET3ISA, -1HEHBT45H
[ > > > ) ].copyWithin( » T4y T )
// [4, 2, 3, 4, 5]

/1 #35 A E 2o S hr
[].copyWithin.call({length: 5, 3: 1}, @, 3)
// {@: 1, 3: 1, length: 5}

/] K25 HMBIBAL R, KiZleShL

var i32a = new ([1, 2, 3, 4, 51);
i32a.copyWithin(9, 2);

// Int32Array [3, 4, 5, 4, 5]

// MWFEE#EZETypedArrayficopyWithin FiEHF &

// REXATHKEE

[].copyWithin.call(new ([1, 2, 3, 4, 51), o, 3, 4);
// Int32Array [4, 2, 3, 4, 5]



4 245 i) find ) A findIndex()
BHSLHIK find T, ATREZE-ANHFEFGOBARR. ENSHEE-ABHRE, A BAERRK

WIAT ZEAE S, BERRBE—REEN true BIRE, REREZERE. MERERFEFLERBRRE,
MR A undefined o

[1, 4, -5, ].find((n) => n < 9)

EEATER B P NN T ORI R .

[1, 5, c ]1.find(function( ) {
return value > 9;

)

EEARBSH,  find FERERRET UEZ=ASH, KUOVIIME. SarRa EMREEHAH.

BALHIH) findIndex THEMIAIES find JFIEIEERML, REISE —MFESRARNBARRRMLE, R
BT R REARE & 44, MRE -1

[1, 5, R ].findIndex(function( ) {
return value > 9;

1)

R IEER T U —ASH, ARFBEEFREN this MR-
Fhh, EPATTEEFTLLURIL NaN , 5R%0 T B Indexof TTEHIARE.

[NaN].index0f (NaN)

[ ].findIndex(y => Jds(nan, y))

LR, indexof HIELIEIRAEAR Nan R, HRZ findIndex HiEFLAMEBL object.is Ak
EN



B4 L g £l ()
fill FEMA%SEE, Ha— M 4d.

['a', 'b", 'c"].fill(7)

new (3).fil1(7)

FEAHEHR, fill FEATERANWGBLIEETE. HATEFRNTR, SWEHKE.
fill FEETUERE-ANE=ASH, HTReERNEIGMEMSRMLE.

['a', 'b", 'c'].fill(7, 1, 2)

FERABER, i1l FEANISAETTS, FRBEETET, B256 2 B4R,



BUH 2B ) entries(), keys()Fvalues()

ESGIRME =N T IE entries() , keys() F values() —HATWHEH. ENIERRE—AEH
2R (N (Iterator) —ZF) , WLAH for...of EHAFITET, W—HXHE keys() BRI KK
Ji~  values() RXEEMEMIET, entries() RAXTHEEEXTHIME

for (let index of ['a", 'b'].keys()) {
.log(index);
}

for (let elem of ['a', 'b'].values()) {
.log(elem);

}

for (let [index, elem] of ['a', 'b'].entries()) {
.log(index, elem);

}

WRAER for...of EH, WUFIIRABTHRNRE next Fi%k, #HTE.

let letter = ['a', 'b', 'c'];

let entries = letter.entries();
.log(entries.next().value);
.log(entries.next().value);
.log(entries.next().value);



U 261 B includes()

Array.prototype.includes HiERE—Mi/RIE, RAENMBARTEELENE, 5F/FH
B includes H¥EHAML. % H1%BTES7, {HBabelfZE8 DA H.

[1, 2, 3].includes(2);
[1, 2, 3].includes(4);
[1, 2, ].includes( )

ZHENBE A SHERFERNOERME, BRAR0. GRB-ASHENAE, NEFEHENOLE, mEX
NERTHAKE (LWME-ASHN-4, ERAKER3 , WEEBRNOIFHE.

[1, 2, 3].includes(3, 3);
[1, 2, 3].includes(3, -1);

BEZHEZH, BITEEMHABAR indexof HiE, RELEGEEENME.
if (arr.indexOf(el) !== -1) {

}

indexof JIVEAWAGRE, —RABIE, EREARKISHENE - MHIMLE, FroZEEER
BAET-1, REERIMBEN. £, ENHERTRHEIEERS (=) #THE, X238 Nan #
A

[ ].index0Of( )

includes ERIMIRAN—HERAIWEL, BREEZAHE.

[ ].includes( )

THAHEAREE SRR E R ZTE, WRAIR, HE A5 HNERRE,

const contains = (() =>
.prototype.includes
? (arr, value) => arr.includes(value)
: (arr, value) => arr.some(el => el === value)

)0

contains(["foo", "bar"], "baz");

A4, MapHISetHIEEME —4 has Hik, FEERS includes X4

o Map4itgi has 5k, RAKRERBEZK, t
1 Map.prototype.has(key) - WeakMap.prototype.has(key) . Reflect.has(target,



propertyKey) o
o SetdiMIM has ik, RARERMER, b
N Set.prototype.has(value) - WeakSet.prototype.has(value) o



BH B2 AL

BHR TR, BARNE-MBEEEEME. i, Array 3G RBOR B KA E R 6L
(3)

LHEAREH,  Array(3) BREI—ANEEINTHEEA.

EE, ZMAR undefined , —MIEKMEET undefined , KREFEK. EMNREHEM
B, in BEATURAR—H.

in[ K} ) ]

in [, 5]

FHERAHEH, F-IEARSHERAEN, H-MHAKISHERFHE.
ESSX B, CEMA—ET, RBHHBER T BTN,

e forEach() , filter() , every() M some() #HZBETZAI.

o map() SBIZHL, HSREXAME

e join() M toString() KZNMMN undefined , T undefined F1 null SHEALFERT FZHF
H o

[,'a'].forEach((x,1i) => log(i));
['a',,'b'].filter(x => )
[,'a'].every(x => x==="a")
[,'a'].some(x => x l== 'a')
[,'a']l.map(x => 1)

[,'a', ,null].join('#")

[,'a", , ].toString()

ES6N R AN undefined o

Array.from HIESBEAKTH, #¥AN undefined , HWERW, XANHEASASBIETENL.



from(['a',,'b"])
// [ "a", undefined, "b" ]

VREHERM ( ... ) UK TMEAN undefined o

[...["a%,"b"]]
// [ "a", undefined, "b" ]

copyWithin() &EFHM—EHE .

[,'a','b",,].copyWithin(2,0) // [,"a",,"a"]

fill() SREMAEFENBAME.

new (3).fill('a') // ["a","a","a"]

for...of TEHMESIEIIZEN.

let arr = [, ,1;
for (let i of arr) {

-log(1);
}
// 1
// 1

LA F, A arr EWAENLL,  for...of HEEREN. WMRBUK map HEE, THLSB
TH.

entries() - keys() - values() - find() 1 findIndex() &KZTHIAHE L undefined .

// entries()
[...[,'a"'].entries()] // [[©,undefined], [1,"a"]]

// keys()
[...[,'a"].keys()] // [0,1]

// values()
[...[,"a"].values()] // [undefined,"a"]

// find()
[,'a"].find(x => ) // undefined

// findIndex()
[, 'a'].findIndex(x => ) // ©

BT E AN AEE ARG —, B R UGR S B






ERBIT &
G e 2 GNENN ]

2% NAER7 S
FEES6Z AT, TAEEBM MM SRR TR, R ARAEEH0 .

function log( ) {
y =y || 'World';
-log(x, ¥);
}

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

FHAESERS log WSH y ARAWMME, WREHR, WHERMEAN world . XFEIERGRELE
T, mESH y WET, ERNMKMAREN false , WEBRENEEM. & EIARBYRE—1T,
¥y FTZEFR, SRBBCVBRME.

AT BRZANHE, BFFELA—TSH y REERE, WREE, BETRME.
if (typeof y === 'undefined') {

y = 'World';
}

ES6 e AR IS HO BBONE, BNERSESHE XH)ETH .

function log( ) {
-log(x, ¥);
}

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

HUEE, ESOMEIEHESSHIE NS, MAEEER. TERA—MIT.

function Point( ) {
this.x = x;
this.y = y;

}

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



BT MRV, ESORIBIEEARANFAL: BEo, FIRARMA, AR ZRIRB LSRR T AR, A
BERBEESOCN: HR, BFTRHREAENL, BIERRERAENIEOS, HRERINSH, B
A FBELRT RS TIEIELT
SR ERBINFHK, FTLABEH let Bl const HIRFH.
function ( ) {
let x = 1;

const x = 2;

}

EHEAHES, SHRE x RRIAEHK, E£RBUET, FEEA let B const HIRFEH, BN,

E5@RHBERNMES S ER
SHBRNE T SRRRER R, 45 BRAER.

function ( ) {
-log(x, y);
}

foo({})

foo({x: 1})
foo({x: 1, y: 2})
foo()

FHERAEER TN RKBARERIME, TERAERARESHERRINME. AAIRE foo MSHR N
i, ZBE x My ALBESBEBETER. WREH foo WHNSHEARNER, ZE x M y A
SER, MR, MRSHENRER y B,y KBMEST 4

TR 53— AR AE BRME I 61T

function ( ) {
.log(method);

}

fetch('http://example.com', {})

fetch('http://example.com")

EEARBEH, WREH fetch HBE-ANASHEE-IHER, RWLUAEKN=ABIERERINME.

LHSENRERE-ANSH, MRESRESHWRINME, RTUARE-ANSH. XK, BT
HIE.



function fetch( ) {
.log(method);

}

fetch('http://example.com")
// "GET"

LEREH, EE fetch BEFEASEN, RESHEMNEBRMERSER, REFT REHREVINEE
M, ZE method A =HEIERIME GET &

BB R T EMAMNSEEHAZER?

// BiE—
function mi( ) {

return [x, y];

}

// B
function m2( ) {

return [x, y];

LHEPMHSERN RS E TIRME, KARFE-RESHRNERENR, HERE TXHRHE
HIRERBRIME; SE_RBESHHRNER — M RERIERN R, EREA BB R R KB
E.

/] BBEASHEIEL
mi() // [0, @]
m2() // [0, @]

/] xMy#FEERFER
mi({x: 3, y: 8}) // [3, 8]
m2({x: 3, y: 8}) // [3, 8]

/] xB1E, yRERTER

mi({x: 3}) // [3, @]
m2({x: 3}) // [3, undefined]

// xFy#RTCAE B
mi({}) // [e, @];
m2({}) // [undefined, undefined]

mi({z: 3}) // [e, @]
m2({z: 3}) // [undefined, undefined]

ZHRINMERI AL E

BEBLT, EXTRMENSH, MZRERBNESH. FARHEERESE LR, BRENE T HLES



H. MRFERBHSHERERINME, KB EXNSHREIEE W

/] Bl—
function f( ) {
return [x, y];

}

f() // [1, undefined]
£(2) // [2, undefined])
f(, 1) // 4

f( > 1) /7 [1, 1]

/] Bl=

function f( ) {
return [x, vy, z];

}

f() // [undefined, 5, undefined]
f(1) // [1, 5, undefined]

f(1, ,2) // M4

f(1, > 2) // [1, 5, 2]

LHEAES, FRMNMENSEEHAIRESH . X, TERAKRZSHE, MAEKREEHNSEH, BRIEER
N undefined o

WRFEN undefined , ¥R ZSHFTRIME, null WEHXNHR.

function foo( ) A{
-log(x, y);

}

foo( 5 )

// 5 null

FEARBEF, x SHEXM undefined , LRfRTHIME, y SEET null , BEEMKRIME.

bR $ i¥) lengthJ& 1

TRETBIMELLE, RE length B, KREIBAEHEERMIKSEANH. R U, HETRNE
JG, length B RE,

(function (2) {}).length // 1
(function ( ) {}).length // ©
(function ( ) {}).length // 2

LERBAH, length BHEMEE{E, ZTERENSEANMBRERE TRNENSEA . Ln, LERE
—ARE, BULTINSE, BFE A% c BETRIME, Fik length BHET 3 BE 1, BE
B 2 .



XRBFA length BHHIE R, ZRHEFHEANNSHEN L. EANSHEERMELE, FTHEARSH
MURABEEINSHT . FHE, restBHWAXTEN length B,

(function( ) {}).length

MRARETRNEKNSHEARESH, B4 length BHEBAEITANEHKSHT .

(function ( ) {}).length
(function ( ) {}).length

1 32k

—AFREERBT R, MRSHERANER—ANZE, WiZZRERLHRERR, 5HMZREKERRMNZ
—HH, BIERAETRBHERE, RE4REREMRE.

var x = 1;

function f( ) A
-log(y);

}

f(2)

LHEAES, 28 y IBRNESET x . HAN, BTRBERBANTHTE x 228458k, bl y T
S x , MARERTE x -

WRRAR, RHEERBANBKNEE x BEER, SRR —H.

let x = 1;
function f( ) {
let x = 2;
-log(y);
}

()

EEAES, REEAN, y MRIMEZE x MRERBABER, il x BAZFREE, FRUA
_A*g'go

RN, £REE x NMEE, RSRE.



function f( ) {
let x = 2;
-log(y);
}

f() // ReferenceError: x is not defined

WREH A RSHERMNERERE 8 , BTRENIEHERELEWARFERERR, FBamt 8 HEH
BAREKE A, MRERERE. & TEKHIT.

let foo = 'outer';
function bar( ) {
let foo = 'inner';

.log(func()); // outer
}

bar();
FEARBEF, B bar WIS func , RAR—NELRH, BREMENTE foo . XNELREIER

B AR bar o XANELRBEVIN, RAESNZERRK, FrUANEK foo #HIARBAIMAEN,
H outer . ESEFREERT TEHANAE.

let foo = 'outer';
let £ = x => foo;

function bar( ) {
let foo = 'inner';

.log(func()); // outer
}

bar();

WRE R THEFE, Bk,

function bar( ) => foo) {
let foo = 'inner';
.log(func());
}

bar() // ReferenceError: foo is not defined

VA

MASHEEOME, TTRERE—-ASHEABEN, WREBHIH — R



function throwIfMissing() {

throw new ('Missing parameter');

}

function foo( )) {
return mustBeProvided;

}

foo()

// Error: Missing parameter

LTS foo HE, WREAMMEEESE, MESAABRMNE throwIfMissing K%, MmH—4
AR,

M EHAAREIEFTLE R, S8 mustBeProvided MIERIMESET throwIfMissing EHFHIEITE R (B
22 JEAE—XNEAES) , XRASHPRINMEDZEE AT, MEEBRTH#IT (TnESHELR
&, BRNMEFHREASIEIT) ,» X5pythoniE EA—H#.

F4, AL SHBRINEBRAN undefined , RIXANSERT LIAIEH .

function foo( ) { -+ }



rest= %}

ES65| ArestZ#t (FER A« ZEE) , ATHRBMEREENLZRSE, IR T EM HargumentsH R T o rest
SHPBLHBER—NHH, ZRERZRNSEBABA .

function ( ) {
let sum = ©;

for (var val of values) {

sum += val;

}

return sum;
}
add(2, 5, 3)

FEAAREKaddR B R — AN RMEE, FlHrestSE, LM ZRBIENEESBNSH.
THZ—restZ A E arguments B & 16 F .

function O {
return .prototype.slice.call( ).sort();
}

const sortNumbers = (...numbers) => numbers.sort();

EEAEKFHMH S, WEBEATLRI, restZHKEEEBRBERE.

restZ2HH B BRE-NHE, TUHARERNHERTUATINERE. TEHEZ— M Hrest3 B E #
Hpush 77 KB F o

function (

N NS
-

items.forEach(function(
array.push(item);
.log(item);
1
}

var a = [];
push(a, 1, 2, 3)

EE, restBRZEAREBARMBSYE (MRBREE—INSH) , BUSRE.



/1] HEE

function f(a, ...b, c) {
7] ooc

}

R Hlength/BPE, NEHErestZH.

(function(a) {}).length // 1
(function(...a) {}).length // ©
(function(a, ...b) {}).length // 1



¥ RBHELT
GRS

P REHEF (spread) REAK C ... ) o EfftbrestZSRMTIZHE, B—ANBARNHESHRINSET
%l

log(...[1, 2, 21)
'1Og( s ---[2, 3, 4], )

[...document.querySelectorAll( 'div')]

ZIEENEERTREHEM.

function ( ) {
array.push(...items);

}

function ( ) {

return x + y;

}

var numbers = [4, 38];
add(...numbers)

EEAIES, array.push(...items) Hl add(...numbers) XPH1T, #RBRHBHEA, ENRNHMER T
BEHR. ZEHEMAE—ANEYH, TRSHEFI.

VREHAFSERNRESHTULEEM, EERE.
function f( ) {}

var args = [9, 1];
f(-1, ...args, 2, ...[3]);

BEREA R apply 5 ik

BT RIZEAATARITHA, FIUAERE apply ik, KEARARBHSHT .



function f( ) {

}

var args = [0, 1, 2];
f.apply( , args);

function f( ) {

}
var args = [0, 1, 2];
f(...args);

THEY RIZEAFI apply TIER—ALEREBIT, NA Math.max J5ik, RARE—MHARATR
MBI,

.max.apply( > [14, 3, D

.max(...[14, 3, 1

'max( B ) );

EHEABER, BT JavaScriptMEFORBA TR TRKIRE, FTURGBEN math.max HH, KHHARHN
—NSHFH, RERBEKE. BT REERFUE, SMATUEEM Math.max T.

A—MBITFREE push BEL H—MEATME S —DMEAK R,

var arrl = [0, 1, 2];
var arr2 = [3, 4, 5];
.prototype.push.apply(arrl, arr2);

o iy 2]|8
s 4, 51;

arrl.push(...arr2);

var arrl = [
[

var arr2 =

EEARMEKESS TS,  push TENSEAREKA, URGFET apply HERBMHEA push T5ik.
BTV REER, Mo UEESHALN push Fik.

TR RS



// ES5

new ( .bind.apply( s [ , > 1, 11))

// ES6
new (...[2015, 1, 11);

VREEAFRNH

(1) &#HHA
VRBEEFRETHHA NI BIE.

// ES5

[1, 2].concat(more)

// ES6

[1, 2, ...more]

var arrl = ['a', 'b'];
var arr2 = ['c'];

var arr3 = ['d', 'e'];

// ESSHIEFFHA
arrl.concat(arr2, arr3);
// [ 'a', 'b', 'c', 'd', 'e' ]

// ES6HIA A

[...arrl, ...arr2, ...arr3]
/1T 'a, b, e, dY, et ]

() 5RHBRESS
Y RIZEAT AT LS EAIRE S SRR, HT AR,

// ES5

a = list[9], rest = list.slice(1)
// ES6

[a, ...rest] = list

TR 5 ST



const [first, ...rest]
first // 1
rest // [2, 3, 4, 5]

I
—
-

-
-
-
—_
-

const [first, ...rest] = [];
first // undefined

rest // []:

const [first, ...rest] = ["foo"];
first // "foo"

rest // []

WRRY RIEEAHTHARE, RERESHENRE M, BUSHRE.

const [...butLast, last] = [1, 2, 3, 4, 5];

/] e

const [first, ...middle, last] = [1, 2, 3, 4, 5];

/] e
(3) EHHIREME
JavaScriptfI AU R BRIREl —ME, WMRFTEEEZME, REBREHASNR. §RIEEMFRME T HREA
5] R ) — b AR @ 7 Vs

var dateFields = readDateFields(database);
var d = new (...dateFields);

AR MNEEE ERH — TR, By RBEEM, EEEHMEAMEERE pate .
(4)
VBBEFET AR B NEERSA.

[..."hello"]
// |: ”h”) ”e”) ”1”) ”1”) ”o" :|

EHEKEE, B—AEEREFL, ARHR R EHIRH 3242 K Unicode 747 -

'x\uD83D\uDE8@y"'.length // 4
[..."'x\uD83D\uDE8@y"'].length // 3

LHAREPE —FEEL, JavaScript2 #3246 Unicode #/F, RFANFR, RAY BEEMAFMEA XA H
. Fik, ERREFZRFEKERRE, TUBETHXES.



function ( ) {
return [...str].length;

}
length('x\uD83D\uDE8Oy ")
LR K BI#AE3 2 Unicode FRFHI R £, HAXAN R, Hik, REFHAT REEFHS.

let str = "x\uD83D\uDE8@y';

str.split('").reverse().join("")

[...str].reverse().join("")

LHEAES, MREAHT RBEHER, FHEMN reverse BIEMAIEM.
(5) SEP T IteratordE O KX &
fEAT Tteratorz AFIXT &, EETULHY BEHEHAFEANEERSYA.

var nodelist = .querySelectorAll('div");
var array = [...nodelList];

LR H, querySelectorAll FiEREIFZ— nodeList M H. BEALEH, M —ARLUEHAK
M5, X, FREEFITUEEERNEENSSA, EEMET NodeList TR T Iteratorz M.

Xt F AL A R F Tterator B D IR UBAKNN R, § REFEFMITEFHLE AR IENHA.

let arraylLike = {

'e': 'a',
“il’g BY
‘278 YeYy
length:

}s

let arr = [...arraylLike];

LR, arrayLike RB—PNRUBARIN R, HREE HElteratorFz 0, ¥ BIEHMFMSIREE. X
B, WTPABCNMER Array.from HiEKE arraylike ¥ AEIERIEA.

(6) MapflISet4i#d, Generatored 3}

¥ RS E AN E R R M TteratorE O, H Ik R B HE G IteratorBZ AN R, HAUMERY BEHE
7, HMap45#.



let map = new ([

[1, 'one’],

[ ) 'two'],
[3, 'three'],
s

let arr = [...map.keys()]; // [1, 2, 3]

GeneratorBREUB 1T 5, BREI—MMEHHMN R, FEEATUMERT BEER.

var go = function*(){

yield 1;

yield 2;

yield 3;
}s

[...g00)] // [1, 2, 3]

LEAHES, B8 go £—GeneratorBRi %, HATEREIKR—METRIR, XHXAE T RPATYT R
BER, BBNEENRENE, B,

WRMNEE iterator BOWXNZR, FHT BEHEHR, KW

var obj

{a: 1, b: 2};

let arr [...obj]; // TypeError: Cannot spread non-iterable object



name )&
BREH name JBYE, IR [EIZ R B R B .

function foo() {}
foo.name // "foo"

AR s S asZ SCRE, (BEREZFIESe, A RHEBANT IR,

REERREZ, ESOXTXNBHRTAME T — BN, RK— I MELRBRESL— TR, ESS
K name B, SREIZESRFE, TMESOH name BYESIR[BISZIRE B4 .

var funcl = function () {}’

// ES5
funcl.name // ""

// ES6
funcl.name // "funcl”

LHERESH, TE funct HFTF —NMELRE, ESSFES6H name JEHIRFEIFIEAR—FE.
MEK—/ AL RBUIRMEL — N E, WESSHES6H name JBHERIREXA B RBUREANLZF,

const bar = function baz() {};

// ES5
bar.name // "baz"

// ES6
bar.name // "baz"

Function Hi&EREUREIMEELH], name JBYERIE N “anonymous”.

(new ).name // "anonymous"

bind REIFIEEL, name JBMEE SN E“bound "HIZK.

function foo() {};
foo.bind({}).name // "bound foo"

(function(){}).bind({}).name // "bound "



ARk
ES6RVFER“Fik” ( => ) BXEH.

var £ = v => v;

LRI K R BEER T

var f = function(v) {

return v;

};

WREFCRRBATESHRRTEZANSH, REHA—NEBESRESEE D

var f = () => 5;
/] FRT

var f = function () { return }s

var sum = (numl, num2) => numl + num2;

/! EET
var sum = function( ) {

return numl + num2;

+;

IRATR R ARSI Y 2 T — KB, MEMEAXESKENFEER, HFEMFER return BEAERME.,

var sum = (numl, num2) => { return numl + num2; }

BT RE SRR, Frol i a kR EEERE — R, BAENSSME N EFES .

var getTempItem = id => ({ id: id, name: "Temp" });

kR BT SR BEMSE S

const full = ({ first, last }) => first + ' ' + last;
// FRT
function full( ) {
return person.first + ' ' + person.last;
}

Bk R H AR R AN v



const isEven n=>nbia% == 0;

const square = n => n * n;

FEARBRATHET, BEXTHEANMEEN AR MEAHGT LR, TRRESHZT, mHEARD
ERXHESEHR .

i Sk B B — A AL 2 R A 1B 3 R

[1,2,3].map(function (x) {
return x * x;

1)

[1,2,3].map(x => x * x);

A=Al R

var result = values.sort(function ( ) {
return a - b;
})s

var result

values.sort((a, b) => a - b);

THZrestZH 5 H kKB BT .
const numbers = (...nums) => nums;

numbers(1l, 2, 3, 4, 5)

const headAndTail = (head, ...tail) => [head, tail];

headAndTail(1, 2, 3, 4, 5)

ERHERR

Bk BB LMERERE .

(D RFAENK this XER, BRE SCRFTERI 8, T AR A F I B e B 52

(2) AATCALHEMERE, BmRdR, AUMER new <, BUSHH—MER.

(3) AATCAMER arguments XIR, ZXRERBANAFE. WREM, WTUMHRsSHNRE .
(4) RATCAMER yield v, PHULH kB4 BEM 1E Generator B 4.



LHEM S, -G ARERSER. this XMRKIBALTER, HEES SRS, ERLEEHN.

function O {
setTimeout (() => {
.log('id: ", this.id);

I )s
}
var id = 5
foo.call({ id: 1)

LERIEF, setTimeout MISER—NEILERE, XANEKBREIIE LERRAE foo HREAEMRMN, ME
HEEPTESFRI00ZNE. MRELERE, PATH this MIXBAEF/NR window , XM ZH
Ho21 . B2, FkRBIFH this BERBAREE AR IERNR (K62 {id: 42} ) , Fiblf
HER 42 .

AR BT AL setTimeout BN this , 4B%EE LW PTERIERIK, AR RESTNFTERER
. THERD—MIT.

function O {
this.sl 5
this.s2 5

setInterval(() => this.sl++, )

setInterval(function () {
this.s2++;

s )s
}

var timer = new Timer();

setTimeout(() => .log('s1l: ', timer.sl), )
setTimeout(() => .log('s2: ', timer.s2), )

FEARBEF, Timer RBAITRE THNENZE, SAEHT SRR EANTERL. AER this HEE
MEFRERIERE (B Timer RED , FHEMW this FBHEBITHERIERE (BIERM%R) . BT
BL, 3100222 )5, timer.sl HEEHF 73K, M timer.s2 —KEBEEF.

BKRBOTLAE this fERAEENL, XMRFEREN TERERERRS. TEHRE T, DOMEFKEH
REEPRE DR B,



var handler = {
id: '123456°',

init: function() {
.addEventListener('click",
event => this.doSomething(event.type), )

}s

doSomething: function( ) {
.log('Handling ' + type + ' for ' + this.id);
}
}s

LA init HEEF, FHTE KR, XFBXANHFLRHETE this , S2&F8M handler Xf
F. BN, BEHAREGEITH, this.doSomething X—iT&#4s, B ANMES this #8M document XFH.

this FRFEMEEL, FARENELRBATEELE this MV, EFERFRFLREMARFEC
M this , SBEAEMK this BMERIBREIN this . ERFERNERE this , FUHBARAELE
.

FTEL, i Sk B B0 IES SRS N T .

// ES6
function foo() {
setTimeout(() => {
.log('id: ", this.id);
}s )s
}

// ES5
function foo() {

var _this = this;

setTimeout(function () {
.log('id:', _this.id);
¥ )s
}

FEARBEF, HRERESSIRAGEEM AT, SikRBEMRAREECH this , TESIHANE
B this o

M TFTEAIRBZHE LA this ?



function O {
return () => {
return () => {
return () => {
.log('id:", this.id);
}s
¥
}s
}

var £ = foo.call({id: 1});

var t1 = f.call({id: 2})O)();

f().call({id: 3})();
f()().call({id: 4});

var t2

var t3

EwERREZzH, RE—A this , BEERE foo M this , FrBh t1 .« t2 . t3 #MBEERNS
R. BNERNERBE A LR, MEEFECH this , BN this HELHERINE foo B
B this o

BT this , UTFTENREBEFKRBZFBRAFER, 18FIMNE R BN MR

B: arguments . super . new.target o

function O {
setTimeout (() => {
.log('args: "', )
¥ )
}

foo(2, 4, 6, 8)

FEAREF, FREHENTHEE arguments , HSERE foo B arguments THE.

B4, HTFERRBBEEECH this , FTLHREMABERH call() « apply() - bind() XEEHIE
£ this HIFEIH .

(function() {
return [
(() => this.x).bind({ x: ‘'inner' })()

1
}).call({ x: 'outer' });

FHEAES, FLRBEKAEECH this , FFLL bind HELR, WEH this FEEAEH this .

KHALIK, JavaScriptiB 5 this MR —EHR—NMSNKBHIEE, EXNRFERMEH this , BAFEE
INy. BikRECYEE” this , BRRKEE L@ERTXAEML.



Bk BN E, EF BT AES. THR I ESSEENS ERERH.

function ( ) {
return {into: function ( ) {
return {after: function ( ) {

array.splice(array.indexOf(afterValue) + 1, 0, value);
return array;

1}
11
}

insert(2).into([1, 3]).after(1);

EEXA R, ATUMER SRS

let insert = (value) => ({into: (array) => ({after: (afterValue) => {
array.splice(array.indexOf(aftervValue) + 1, 9, value);
return array;

s

insert(2).into([1, 3]).after(l);

THE-MHMEEENS (pipeline) KIFF, BIRT—AMRBWHLRE —NMRBHHEA .

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)

RS LA SR LR E, M DUCRA TN B,

const plusl = a => a + 1;
const mult2

a =>a*2;

mult2(plusi(s))

Bk RBOLH — N TheE, BT BRI S S MEE .



/! NEEKTIE
fix = M. (AX.F(AV.X(X)(V))) (AX.F(Av.x(x)(Vv)))

/] ES6HIBIE
var fix = f => (x => f(v => x(x)(v)))
(x => f(v => x(x)(v)));

LEHEFMEE, JLFR XN BTMEEN T HENR2IEFEE, XERRINTUHESEABERT
H, REHHENBE.



BR B

Ak AGEE this SR, KRB TEARGE this WNRME¥E ( call « apply « bind ) &
B2, SkREGFREATHESL S, FrUES7TIRE T BR#gixE” (function bind) BHEHFF, FRIX
X call . apply - bind M. BRZEBEEERESTH—MEE, HEBabel LB LR

REREBHEAFRFHFNFAINES (D, METELR—INER, AUR—IEH. ZBEFEEK
AR R, EA LTS (Bithisk %) , 465 B4 LK R H -1 .

foo: :bar;
bar.bind(foo);

foo::bar(...arguments);

bar.apply(foo, )
const hasOwnProperty = .prototype.hasOwnProperty;
function ( ) {
return obj::hasOwnProperty(key);
}

WMRMESEUNRE, AAR—ANEKTTE, NETRIZTERELZNR L.

var method = obj::obj.foo;

var method = ::obj.foo;
let log = .log;
var log = .log.bind( )

HTME SEEMFRENERFENR, FWTRAEXEE,

import { map, takeWhile, forEach } from "iterlib";

getPlayers()

::map(x => x.character())

: :takeWhile(x => x.strength > )
::forEach(x => .log(x));

let { find, html } = jake;
.querySelectorAll("div.myClass"™)

::find("p")
::html("hahaha);


https://github.com/zenparsing/es-function-bind




¥ itk

oA

RBM (Tail Cald) REHBAREN—NEEMS, ASEERE, —AERENEE, NERBENRBENR
JE— B R A EE

function f(x){
return g(x);

}

EEAES, REMRE SRR e Xt EEM.
AT =FE0L, AR TREAM.

/] &G

function f(x){
let y = g(x);
return y;

}

// B
function f(x){
return g(x) + 1;

}

/] TEHR=

function f(x){
g(x);

}

EEAHES, H—-RERRSezE, EFBRERE, FUNRTREREM, BIEECGEE—#. Bt
BT RRABEERE, MESE-TH. HR=%FRT TR,

function f(x){

g(x);
return g

}

REMAA—EHAERERER, RAERRE—DHRMEMT.

function f(x) {
if (x > 9) {
return m(x)

}

return n(x);

}



LEAAREY, R¥Emfn#ETERE, FAEMNMERBMERE—DH#E.

R A Ak
RRAI2F LS SRR, B T2 A R VA B

BAVIE, REAHSENFER—NRAER, XFREADD Ccall frame) , RFAAMLENNBEE
EFELE. WRERBAMABAHARHB, BAEARFEAM LY, BLEE— 1 BRREAN. F2BEITE

W, BERREFA, BREAN A SHER. WRREBNIEEHRLC, BHREF —ANCHIEAM, LAkE
o AR, MER— AR (call stack) ©

BB TRRENRE —DEE, FUATERESINZREK AN, FAERCE. AHRESEREEHR
AEMRET, REEEANERERRAN, BASNEREEERBEAT LT

function () {

let m = 1;
let n = 2;
return g(m + n);

}
f();

function f() {
return g(3);

}
f();

g(3);

EEAES, mREHEARRRM, REMEERFATZEnNKE. HARCESER. HHTHA
Mgz )G, REIRER T, FUBITEIRE—F, TEMUME ) KiEABL RRE o3) KR Ab.

Xt e BRI (Tail call optimization) , B RIREEHNERBK AN . MRAEREHL2EEA, I
A SEAET VMBI RBATE, BADIRE -, XBRKKFERF. XL BRARL TR X

ER, RATHAZSERBENNTEZE, WERBEEADA SBASNE RS A, B TE
TR

function (a){
var one = 1;
function (b){

return b + one;

}

return inner(a);

}

THHRBASHITREARNKRA, FHAINERE inner FR|THNERE addone KIHIFZEE one o



Fi% A
B E S, FOBE. MERAAAS, RKNRBH.

BHEERRANE, FARERMNRERT EENMRRL, RESKAE RN IR (stack overflow) o {H
FRBEERY, BT REENEAD, BRI SR A B R

function (n) {
if (n === 1) return 1;
return n * factorial(n - 1);
}

factorial(5)

EERAERE - HREL, HHEER, R R[ERENMERER, ERE OM) .
WRBEREER, RARE-NMAMER, ERE 00) .

function ( ) {

if (n === 1) return total;

return factorial(n - 1, n * total);
}

factorial(5, 1)

B, “BERBARA ST IBIFRERENEKR, -SSR EESHERLBEANTIES K. ESct2n
M, F—RKHABEME, FrAECMAScripthISLEl, #HLAEEEBAARMA . Xm2ER, fEES6H, REfH
RBigH, MASREREH, HYTHEANRE.

IR B NS

REFKEI, FAEFEXTRHRE, HREE-SRANES. MBIX—K077E, sELHTA 2K
WHZEX SRR S . b EEK6T, BroRRH factorial & ZM B — > HZRE total , AFLILXA
hE R BN GRERNSH . ZEBRRERENKER, B—RIEEFLHR, AMATHESKR, FE
NS HSH?

PINTHET BRI . iE—RERBHRBZ S, BRE-AERBANRL.

function ( ) {
if (n === 1) return total;
return tailFactorial(n - 1, n * total);
}
function (n) {
return tailFactorial(n, 1);
}

factorial(5)



FEAREET AN IEE RN TR E factorial , 8 H B i# 3K ¥ tailFactorial , BRFRMEEZL T -

R ARER — S, MEFEN (currying) , BEERKZSHMREHELRESHFER. KRBT
fsE AT AL

function ( ) {
return function (m) {

return fn.call(this, m, n);

}s
}
function ( ) A

if (n === 1) return total;

return tailFactorial(n - 1, n * total);
}

const factorial = currying(tailFactorial, 1);

factorial(5)

FEAREESN B, B EEIARE tailFactorial TN REZ1INS A factorial »
FEFM MBI RL T, BAKFHESOH R EERIME.

function ( ) {
if (n === 1) return total;
return factorial(n - 1, n * total);
}

factorial(5)

EEARES, S5 total HERMEL, FrCURAR N A HR X AME.

BE—T, BAARR ER—MIEFRIE. ARKREAREESRAEIRIERS, FrAREARARIASE
B, ZMRAMFTAREANXLESHAER. W THMFRBERNAKIES (tkiLlua, ES6) , RFE
BERIEEA T RBEANRE, M—BEERER, seFEHERE.

TR R
ES6HIR R AL RAEF R TR, E MBI
BRENEERRRT, REAHARER, TUREERO AL,

e func.arguments : JR[EIEREK RS,

e func.caller : JR[EIVAF 24T RS RS
BRARAKER, REHARARSEE, HEEEAR N EERSKRE. CREXSHXIHNEE, TR
A E A B T A



function O {
"use strict”;
restricted.caller;
restricted.arguments;

}

restricted();

3 VA1 Ak B SE DR

RiEFAMA R T AR, MAERENXT, REBEASRF RN S, FRAPERERE
BIRPULIR? BT LAY, s ECEHEERL.

ERFEEEFE RS, BERAZAUTEMRAL, RRRRRAKRKS, SR, BaREZRDERR iAis
W BB DA RS ? BRI e B a7

TR AN IEF S R 5

function ( ) {
if (y > 9) {
return sum(x + 1, y - 1);
} else {

return Xx;

}
}

sum(1, )

LFERBEF, sum R—NBEEHK, 2B x REEENNE, S8 v BHEAKRE. —BEE sum #
JA1000007%, Eh&ikel, R H RS RIRE.

BRI E (trampoline) 7] LUK IE A BT e RTEFR AT

function () {
while (f & & f instanceof ) {
f = £0);
}
return f;
}

LHBREKRRE AL, BRR-ARE f EASH. RE £ JITHEEENERE BGESH
7. R, RERRE—/RH, REHTZEYE, WARRKREEmMARRLE, Xrestes 7EEaMIT, A
T B 17 1R PR AR I DK i R

NG, BEMEIBAEERIERARE, 5N —PRE R —DRE



function sum( ) {
if (y > 0) {
return sum.bind( , X+ 1,y - 1);
} else {

return Xx;

}
}

EmEAREF,  sum REHRRIAT, HLREBE S DMK,
WIE, HABRRERIT sun , MASREEHREH.

trampoline(sum(1, ))
// 100001

BiR R B AR RIEM B FMA, THEHRSERA Z.

function tco(f) {
var value;
var active = g

var accumulated = [];

return function accumulator() {

accumulated.push( )s
if (lactive) {
active = 5

while (accumulated.length) {
value = f.apply(this, accumulated.shift());
}

active = g

return value;

}
}s
}
var sum = tco(function( ) {
if (y > 9) {
return sum(x + 1, y - 1)
}
else {
return Xx
}
})s
sum(1, )
// 100001

EEAARBEF, tco RBERRBBRMAKEZH, EXRDMETRELE active . BUABRT, BIMRE
RABIER . —B#HANRBAAKIERE, XNRERBE T R, 8—REH sum & [EHIE



& undefined , FTUABU# % TiBHPAT; T accumulated HAFHE—R sum HITHSH, SRFHE
H, XBARET accumulator ERFNIK while FEHEBRESIAT. ZHMRITY MK BT R T T8
w, ME—ROSHSBAI—ROSE, RETHAARIEE.



RBESHBHEES
ESTH—MMEE, RAWRBMRE—1NSHERES (trailing comma) .

HEl, R¥ue XAMEMHE, BARFESHENEES.

function (
) 1 }
clownsEverywhere(

'foo',

'bar'
)

RN ZEAERBHE X ZPHRNSH, MBLEEFM—NMES. INBAEERGERE, RER, &
ESHM—ATHRRET RS XFEEEARIIK, HEFRERFEXMFRN, BHRERE -MES.

function (
) A }
clownsEverywhere(

'foo',

'bar',

);


https://github.com/jeffmo/es-trailing-function-commas




T RY R
J&& T ) R 5 R R 1

ES6 e EE B ANREMEE, FANRKBEHEMTTE. KRS EmES.

var foo = 'bar’;
var baz = {foo};
baz // {foo: "bar"}

// ERT
var baz = {foo: foo};

FHEAEEHR, ESoRWENRZY, RERES, FNERMEME. X, BHRESFTRELGIRARNZE.
THARASB AT

function f( ) {
return {x, y};

}
/] FRT

function f( ) {
return {x: x, y: y};

}

f(1, 2) // Object {x: 1, y: 2}

BT RERS, HEBTURE.

var o = {
method() {
return "Hello!";
}
}s

var o = {
method: function() {
return "Hello!";
}
}s

THERE A KRR T



var birth = '2000/01/01';
var Person = {
name: ‘K=",

//%FFbirth: birth
birth,

// %R Fhello: function ()...
hello() { console.log( &M &ZFZ", this.name); }

}s

XMEEHATRBMEEE, HaEETE.
function getPoint() {
var x = 1;

var y = 10;

return {x, y};

getPoint()
// {x:1, y:10}

CommonJSHEHREHA R, HIEFSEFHARESE.

var ms = {};

function getItem (key) {
return key in ms ? ms[key] : null;

function setItem (key, value) {

ms[key] = value;

function clear () {

ms = {};

module.exports
/] FERT
module.exports = {

{ getItem, setItem, clear };

getItem: getItem,
setItem: setItem,
clear: clear

};



BHERIRESS (setter) MEVEBS (getter) , FEL FHRRAXMEE,

var cart = {

_wheels: 4,

get wheels () {

return this._wheels;

}s

set wheels (value) {
if (value < this._wheels) {
throw new (C"BUERADNT! ');
}
this._wheels = value;
}
}

EE, MESENRESGBRTRE, BB —8F LXHWRFENSR,

var obj = {
class () {}
s
// EETF
var obj = {
‘class': function() {}
s

LHEAREF, class B2F/FE, IUASEANEBRTREE, MISBUEEMBITHRE.
MBEEANGTERE R — N Generator®E, BIHEEMLES.

var obj = {

*m(){
yield 'hello world';

}
};



JE A R IE A

JavaScriptif 5 & W R EYE, BRFITIE.

/] FE—

obj.foo = g

/] %

obj['a' + 'bc'] = ;

FERBM G E - REERGRFENRES, TEZRAREMENBES, XNERREBESFES
ZWo

B2, MRFEAFEHESTREXNER (ERAXFES) , EESSHRBHERTE— GRRF) 2 XEtk.

var obj = {
foo: 5
abc:

s

ES6 R FHEE XK RE, AFESZ (RER) EANZKEHES, HIEREXBETFESH.
let propKey = 'foo';
let obj = {
[propKey]: s

['a' + 'bc']:

%

THRSB AT

var lastWord = 'last word';
var a = {
'first word': 'hello’,
[lastWord]: ‘world’
}s

a['first word'] // "hello"
a[lastWord] // "world"
a[ 'last word'] // "world"

RIS A T L5154



let obj = {
['h'+'ello"]() {
return 'hi';
}
}s

obj.hello() // hi

ER, BEAREASEERRE, ARANER, SHhiE.

/] iREE
var foo = 'bar’;
var bar = 'abc’;

var baz = { [foo] };

// 1EW
var foo = 'bar’;
var baz = { [foo]: 'abc'};



75 ¥ Kiname )8 1

REH) name BYE, REIRHHZ. NRAEBRZEE, HEWBE name Bi.

var person = {
sayName() {
.log(this.name);

s
get firstName() {
return "Nicholas";

}
};

person.sayName.name
person.firstName.name

EEARBSH, FER name BYEREIREE (I75EHR)  REHTRERS, WEETELRMN
E get . WMREFERE, HELAMHHSME set o

BRMEFKRIEN:  bind HERIERERE, name BHIRE “bound”l LJEEEIZF; Function MR
HOERERE, name JBPEIR[E“anonymous”.

(new ()) .name

var doSomething = function() {

%

doSomething.bind().name

R R T iE R — A Symbol{E, A name JBMEIR B £ IX A SymbolE KR .

const keyl = ('description');
const key2 = O
let obj = {

[key1]l() {},

[key2]1() {},
}s
obj[keyl].name
obj[key2].name

LHEAREH,  keyl XM AISymbollE B ik, key2 ®H.



Object.is()

ESSHBMMERBME, RAEMMNEEN: HEEEN ( == ) MEHEFEEN ( === ) . BIIEF
BREL ATE X BSEREEERE, FEKN Nan AETHES, DKk +0 T -0 . JavaScripit = —Fiz
B, EAERES, RERMER K, BN IZHEE.

ES6#& i “Same-value equality” (FEMEMSE) Bk, FARMBIZXANEB. object.is MEIMEBXANEIELIF
k. BERRUEHMERG ™S, 5EKEEEER (=) MITEEL—H.

.is('foo', 'foo')

Jis({}, {D

ARAZHERAEHA: —R +0 AET -0 , =R Nan FTHH.

.is(+0, -09)

.is(NaN, )

ESSHI L@ FHARAES, #BE object.is o

.defineProperty( ,» 'is', {
value: function( ) {

if (x === y) {

return x !==0 || 1/ x === 1/ y;
}
return x == x && y !==y;
}s
configurable: ,
enumerable: ,
writable:

1)



Object.assign()
Fe A 2%

Object.assign HVERATXRMEIH, BHIEXNR (source) KA MZEEMN, EHI2 HirSR
(target) o

var target = { a: }s

var sourcel

{ b:2%;
{c:3%;

var source2

.assign(target, sourcel, source2);
target

Object.assign HEMB—ANSHEBIRNR, FHNSHHBRIFENR.
FEE, WRBERNREENSRAFRLZBEYE, RS NMENRARLZBEE, NEEMEESB R ELE.
var target = { a: 1, b: };

var sourcel

{b:2, ct 2}
{c:3%};

var source2

.assign(target, sourcel, source2);
target

MBERE NS, object.assign SHEREIZSH.

var obj = {a: 1};
.assign(obj) === obj

MRZSHEARNR, WEEENER, RERE.

typeof .assign(2)

BT undefined Ml null TIEFEENER, FIUWMRENMERSH, BMERE.

.assign( )
.assign( )

MRENZSHEHREFRERSZHME (BEHEESE) , BALERNEHRARE. Bk, XESEESFE R
%, MBLEHERNE, sathid. XEWKE, MR undefined A null REESH, MASHE.



let obj = {a: 1};
.assign(obj, === obj
.assign(obj, ) === obj

HRBEE BIHE. FRENGRE) NMESH, WALSHRE. BR, RTFHESUHARNA, #
TMNBAR S, HAEERA LR

var vl = 'abc';

var v2 = 8

var v3 = g

var obj = .assign({}, vi, v2, v3);
.log(obj);

EmEAHEF, vi . ov2 o v3 DHIRTFRE. MRENSE SRAETFHEAGAERNR (DFRE
ARFRD , BENG/REREBER. ZRANAAFRHENERNER, P EmHERE.

FEARES, fRME. BUE. FRF SR MR RN R, B LLE BIBAT R R E # A E T S A
Bt [[Primitivevalue]] LT, EXANBHEREASH object.assign K. REFZHEMNEBENR, &
PEAERT MR SE OB, AR B S .

Object.assign ¥ IMEMHRFMRHIN, RENENZMESEE CRENSARBEME) , A IURAIK
I EM ( enumerable: false ) .

.assign({b: 'c'},
.defineProperty({}, 'invisible', {
enumerable: )

value: 'hello’

1)
)

LA, object.assign BEENFINRRE —MAWZEEM invisible , XNEHIFREHEEN
i

B NSymboMEHI B, tH&# object.assign ¥,

.assign({ a: 'b" }, { [ ("c)Is dt )

Object.assign HIESATHIZERIE N, MARGEE N, WL, WRENZENBEEMELENSR, A



HAnx & MR B MR XM RKIGI .

var obj1l

{a: {b: 1}};

var obj2 .assign({}, objl1);

objl.a.b H
obj2.a.b

EmEARREH, FEXNER obj1 K a BEKER—-INER, object.assign # NBEWRZXMXERIIGIH.
RAXTREEMAR, #RBE BRSNS L.

M FXMREMN S, —HB3FEZRENYE, Object.assign I AR BB, AR,
var target = { a: { b: 'c', d: 'e' } }

var source = { a: { b: 'hello" } }
.assign(target, source)

FHEARBEF, target WHRE a BHEH source XRH a BHEANABHRET, MAXEE { a: { b:
'hello', d: 'e' } } W&R. XBEARFREBEN, TERH /M.

AR ERM object.assign WIEMIRA (HbiiLodashf) _.defaultsDeep V%) , AJ DAL I
R R, 1421RE L& .

H#®E, Object.assign FJUAFRACEEHA, HESHEHHAM AR,

.assign([1, 2, 31, [4, 5])

ETHARRSH, object.assign IEHAMARBIEL RO 1. 200 R, FILEREAROSEYE 4 BHE TR
HAROSEME 1 .

w W&
Object.assign HIEHRZ HL.
(D) AN REmE

class {
constructor(x, y) {
.assign(this, {x, y});
}
}

L 5¥EIEIE object.assign HiE, K x BHEERN y BHHIINE] point EHIXT S SLH.
(2) AXT BB ik



.assign(SomeClass.prototype, {
someMethod(argl, arg2) {

}s
anotherMethod() {

}
1)

SomeClass.prototype.someMethod = function ( ) {

}s
SomeClass.prototype.anotherMethod = function () {

%

FEAARER TN RBHEREERRE, BEEREBNRBUSEKRTE ST, BAEHassign 7 N2
SomeClass.prototypeZ. H .

(3) mEXR
function ( ) {
return .assign({}, origin);
}

EEARES A IR gn % B B — AN B 5, AR T R % R

A, KRARXMITEEE, ARTEREENRESHE, TREETHRNE. mREERSERE U
KA T HE A

function ( ) A

let originProto = .getPrototypeOf(origin);

return .assign( .create(originProto), origin);
}

(4 FHEAMNER
BEIRNREHBFEINR.

const merge =

(target, ...sources) => .assign(target, ...sources);

WRFEEHFERE—NFNE, ATUNE LEEE, M- EXNREH.

const merge =
(...sources) => .assign({}, ...sources);



(5) ARtk NE

const DEFAULTS = {

loglLevel: 0,

outputFormat: "html’
}s
function ( ) {

let options = .assign({}, DEFAULTS, options);
}

EHEAAREF, DEFAULTS XTHRRERIME, options WMREMAFRMKISE. object.assign Hik
# DEFAULTS M1 options AHB—NFXNER, MRAHNEEFRBREME, W option WEMESE
% DEFAULTS HIB1E:{E.

HE, HTHEERENNNEE, DEFAULTS NTERF options MERKFIEBMMME, HRERMAERR, W
AEEFRM A — R, U, K DEFAULTS XRIZBHEANEER.



J& 0 T M 4

RN B — NIRRT R (Descriptor) , FRIEHZ B KAT
AN. Object.getOwnPropertyDescriptor J5iER] AIREGZ)E IR R .

let obj = { foo: }s
.getOwnPropertyDescriptor(obj, 'foo")

MBI R enumerable BYE, FRAVAIMEM, MEZBIEN false , BT RFELRIEL RIS LHTR
.

ESSE=EANIESZME enumerable N false HIEM:.

o for..in fE¥: R %) 5 B B B4k K R AT s 10 )& 1t
o Object.keys(): REIXRE HMIHEIBEKBIEREE
e JSON.stringify(): R EATHX R B & KA1 8 1%

ES6H ¥ TN ERIE, ©ZBE enumerable N false HIBE.

e Object.assign(): R¥E I 5 B & Mv] M8 H
e Reflect.enumerate(): REIFTA for...in EHSWPIHEME

XAANEEZF, RE for...in M Reflect.enumerate() <REIZ%AKBEME. Ehrt, 3l
A enumerable HIEHIE K, BRibFLEMET IMEERE for...in BE. ki, WHRIFER
Bl tostring %, VAKEAN length B, MBEXMFER, A& for...in EFHE.

.getOwnPropertyDescriptor( .prototype, 'toString').enumerable

.getOwnPropertyDescriptor([], 'length').enumerable

F4h, ES6MFE, BT Classi R B #0580 A AT B2 1

.getOwnPropertyDescriptor(class {foo() {}}.prototype, 'foo').enumerable

SR, BIEPIASGEKKBESIEHEZRE, RSHEE, BIMARKONRESHKEE. ML, RE
AEHR for...in &%, MH object.keys() K&,



J&& 1 4 3k

ES6—3LH 650 77 VET] LA %t R &8 1%

(1) for...in

for...in fEHEPIX R B & R4 AK AT BE CR&SymbolEHE) .

(2) Object.keys(obj)

Object.keys BRE—/H4H, BENREHHN CAEHEK) FANKZEEME (KRESymbolE) .
(3) Object.getOwnPropertyNames(obj)

Object.getOwnPropertyNames R[E—/NEH, BEXNRESHIAERME (A& Symbol/Et, HEBEAT
wEEM .

(4) Object.getOwnPropertySymbols(obj)
Object.getOwnPropertySymbols R[EI—ANUH, A& R E &K FTE Symbol/& .
(5) Reflect.ownKeys(obj)

Reflect.ownKeys JRE|—/4H, BENRESGKHAERYE, AERBIEARSymbolBFERFH, WAER
LR

(6) Reflect.enumerate(obj)

Reflect.enumerate JR[El—/Mterator®f &, WP R H & KM AN A TKERME (A& Symbol&
%), 5 for...in 1EHMME.

CA_E 67 5 v T 0t A R Ak, AR S R 4 R Atk 3 B B R

o HARPFAREL ABENRYE, HEETHF.
o HUGEFA RIS AT SRR, R4S R
o BJSIRIIFTA B4 ASymbollE KB 1, %I A A I HEF .

.ownKeys({ [ ()1:9, b:o, 10, 2:0, a:0 })

EHEARBGH, Reflect.ownkeys TGVEREI—NA, BETSHEMNRKERE. XA BRERTR
X, HRERHERE 2 M 10 , HREFRHEREME b M a , R/ERSymbolEk,



_proto__ B
£, Object.setPrototypeOf(), Object.getPrototypeOf()

(1) __proto__ Bt

__proto__ B (BIBE&EFHANTRL) , FREINEKE LRI RE prototype SR, BHEl, FrANK
2 (BFEIEID #HIBETXANEME.

var obj = {

method: function() { ... }
s
obj.__proto__ = someOtherObj;

var obj = .create(someOtheroObj);
obj.method = function() { ... };

ZBERAEBAESOHIEN, MARBATHZE, FEEEZ _proto_ BIFERXUTRIZL, WHAEBAR ERE—
NEBEME, AR —AMIERBXIMIAPL, RE2HTWEETZ3XRE, AHMATES6. tnEl#ME, RA
W DA EB XA B, HMSTHEAN—ERTERE, HFHREBIFAAXNBIERSELER.
I, BRMEXAE, ERMAFAEMNAE, BAEMEHXNEYE, MEEHATE

H] Object.setPrototypeof() (E#¥YE) . oObject.getPrototypeof() (iZ#

fE) . Object.create() (HEFEME) RE.

ELBE,  proto_ AHAMKR object.prototype. proto  , EAKSEIWT.



.defineProperty( .prototype, ' _proto_ ', {

get() {
let _thisObj = (this);
return .getPrototypeOf(_thisObj);
}s
set(proto) {
if (this === || this === ) {
throw new O
}
if (!isObject(this)) {
return 3
}
if (!isObject(proto)) {
return 3
}
let status = .setPrototypeOf(this, proto);
if (!status) {
throw new O
}
}s
}s
function isObject( ) {
return (value) === value;

WMR—ANREHFEHET _proto__ EHE, MZBEHEREBZEN SRR,

.getPrototypeOf({ __proto__: 1))
// null

(2) Object.setPrototypeOf()

Object.setPrototypeof HIEMIVERYS  proto  #F, FAREKE —/NMRHK prototype M HR. B
ES6IERHEF R E RN R HIE.

/] &R
.setPrototypeOf(object, prototype)

/] R
var o = .setPr‘oto‘typ(EO'F({}; );

I R T T H R

function ( ) A{
obj.__proto__ = proto;

return obj;



THZA T

let proto = {};
let obj = { x: }s
.setPrototypeOf(obj, proto);

proto.y = 3
proto.z = 3
obj.x
obj.y
obj.z

L HEARIG R protoxt R Aobj 3T REIREL, B Mobjst & ] LB protoXt 5 H & 4 o
(3) Object.getPrototypeOf()

%771 SsetPrototypeOf T ABLE, A FiREL—/NX & Hiprototype Xt & o

.getPrototypeOf(obj);
THERE AT
function O {

}

var rec = new Rectangle();

.getPrototypeOf(rec) === Rectangle.prototype

.setPrototypeOf(rec, .prototype);
.getPrototypeOf(rec) === Rectangle.prototype



Object.values(), Object.entries()

Object.keys()

ES55INT oObject.keys ik, RE—/AHA, RRESHENZESH CRE%AR) B &R
(enumerable) B .

var obj = { foo: "bar", baz: };
.keys(obj)

HAEl, ES7TH—NM2%, 5IATHER object.keys BLEM Object.values Ml Object.entries o

let {keys, values, entries} = 8
let obj = { a: 1, b: 2, c: 3 };

for (let key of keys(obj)) {

-log(key);
}

for (let value of values(obj)) {
.log(value);

}

for (let [key, value] of entries(obj)) {
.log([key, valuel);
}

Object.values()

Object.values HERE—NHA, RARSHNRE HH CRE4ENK) FrERESN (enumerable) J&
PR BAE .

var obj = { foo: "bar", baz: By
.values(obj)

REIBHK R RN, SAER RIERET) 3o AKEEsI N —2.

var obj = { :'a', 20 'b', 70 ‘e )
.values(obj)

EEAES, B ABERENE, RIEBEERD, WG, F ik B R

B b+ Cc~ ao

Object.values RIREIX R H & AT &M .


https://github.com/tc39/proposal-object-values-entries

var obj = .create({}, {p: {value: 1)
.values(obj)

EEARMEG, object.create FEEKIB-ANSEHRMBX REME (BYE p ), MBEAEXFEY, BRiLE
AR . Object.values ALIREIXAE M.

Object.values <id¥&J& M 4 N Symbol{E /& 1.

.values({ [ O]: , foo: '"abc' });

WHR object.values HERISHE—NERE, SREIZENFAFHBRK— ML,

.values('foo")

FEAEY, FRBESERR—NRUBARNNR. FRHEHNEBNER, BRI R — B,
I, oObject.values REIGANBHHIRME, BMESNFIAFHEHBN— L.

WMRSHEARMNE, object.values K EEANNR. HTHEMARENGENR, HAS LG
nAEdk AR B . FTPL, oObject.values 2iR[EIZTHAH.

.values(42)
.values( )

Object.entries

Object.entries HIEREI—NHA, BRARSHEMNZE SN (REHAR) FrEWET (enumerable) J&
PRI BB T B4 .

var obj = { foo: 'bar', baz: I8
.entries(obj)

BT IREUES—FE, ZHERAITNS object.values ZHA—F,
I B B £ B 4 R —ANSymbolll, %R E K .

.entries({ [ O1]: , foo: "abc' });

EHERES, EXREHRAEMSE, object.entries R#EIHEMEZIESymbollEFIEH. KRWTHES
A Reflect.ownEntries() Fik, BREINRESHIRE B

Object.entries HJFEA &2 R H &M



let obj = { one: 1, two: 2 };
for (let [k, v] of Object.entries(obj)) {
console.log( ${JSON.stringify(k)}: ${ISON.stringify(v)} );

}
// "one": 1
// "two": 2

Object.entries HIEM— MR, BN RENEIER mMap .

var obj = { foo: 'bar', baz: 42 };
var map = new Map(Object.entries(obj));
map // Map { foo: "bar", baz: 42 }

HOSEH object.entries ik, FEHHH.

// GeneratorEE R4

function* entries(obj) {
for (let key of Object.keys(obj)) {
yield [key, obj[key]];

// JEGenerator iR HHIRA

function entries(obj) {
return (for (key of Object.keys(obj)) [key, obj[keyl]l);



MR R HRF
HEl, ES7TH—MMEZE, ¥Restf@WRE/Y BBERF (..) BIANR ., BabeliEL8 O 4 X RIXTINAE .
(1) Restf@##)B1E

X R HIRestBRER TA— M REUE, M TRTETEGK. EMREEIR R, 22 E KXt
L. FANBMENRE, MENBFHNR L@,

let { x, ¥y, ...z } ={ x: 1, y: 2, a: 3, b: }s
X

y
z

EmEREY, 8 z RRestBHRMERENNSR. ERMNESHLUNFEHREHKE ( a M b ), #K
ENTMENIRMEPS K.

B TResti@AMEERESHAR IR, FIUAMRESHAR undefined BL null , MR, BEAN
EMEEEAN R .

let { x, ¥, ...z }
let { x, ¥, ...z }

Resti# tIRIE LA R RE— NS, BUEHRE.

let { ...x, y, z } = obj;
let { x, ...y, ...z } = obj;

LHEAES, RestBABMERRRE NS, FUSHRE.

ER, RestBMRERNFENRAKEN, PNWR-MRIERRSRUNE (HA. R, HEO . HARest
FEAREYE M RXMERFI A, MARXMEKBIA.

let obj = { a: { b: Yy
let { ...x } = obj;
obj.a.b = 2;

X.a.b

EEARBEH,  x RRestBEMBEMEKNNR, ENTHER obj B a Eik. a BHSIAT -IHER, &
BT RIME, =0 EIRest@HBEX B RIS H .

TGk, RestfftIRA 5 M4k & B JR BN R JE

let 01 = { a: I8
let 02 = { b: I8
02.__proto__ = ol;
let 03 = { ...02 };
o3


https://github.com/sebmarkbage/ecmascript-rest-spread

EEARBEH, MR o3 £ o2 WHEN, HEARHT o2 BHEKEN, BEEHEHERENER o1 K&
.

THEESD T

var o = .create({ x: 1, y: s

0.z g

let { x, ...{y, 2z} } =o0;

EEAHES, B8 x REBMAKBFHIBRE, PO DR R EYE; RestBABMETENZR y M 2z ,
RegiEhon 88 GHEYE, FTUREZRE 2 7 URER.

Rest@HBREK — ML, £ RBENMRBEHSEH, 5INHmERE.
function ( ) {

}
function ( ) {

return baseFunction(restConfig);

}

FHEAREY, FEISEKE baseFunction ¥R a M b EASH, K

# wrapperFunction fE baseFunction MZEAE LT TH B, RBEZZRNSH, FHREEB RN
TN

) VFREEHF

VREEM ( ... ) AFERHSENRMAETELEE, BNALNRZH.

let z = { a: 3, b: }s
let n={ ...z };
n

XE&R T object.assign ik

let aClone

{ ...a};

let aClone

-assign({}, a);

VRIZEAFATLATEIHFAIN S,



let ab

1}
~
0

..a, ...b };

let ab

.assign({}, a, b);

WRA BEXKENS, BAEY REEMNER, Ny REERNIKF LR TS HE S

let aWithOverrides

{ ...a, x: 1, y: };

let aWithOverrides

{ ...a, ...{x: 1, y: } ks
let x = 1, y = 2, aWithOverrides = { ...a, X, y };

let aWithOverrides = .assign({}, a, { x: 1, y: 1)

EmEAET, a WRE x BYEM y B, HENBFHNRESPERE.
X FRABSEA N R B BRI E T

let newVersion = {
...previousVersion,

name: ‘New Name'

}s

LHEAEH, newversion WMHRHEENXT name B, HMEHEHMEHH previousversion XK.
WREEE VEHEREY BiEEAFRH, MR T HEHN R NEEE.

let aWithDefaults { x: 1, y: 2, ...a };

let aWithDefaults

.assign({}, { x: 1, y: 2}, a);

let aWithDefaults

.assign({ x: 1, y: 2 }, a);

VREAFHNSHENRZH, WRERERE get , RTRHBRIPITH.



[/ FASWBER, FAXEER e X, HERT
let aWithXGetter = {
...a,
get x() {
throws new Error('not thrown yet');
}
}s

/] SPHER, FAXBHEHIIT T
let runtimeError = {
...a,
A
get x() {
throws new Error('thrown now');
}
}
}s

MRV BBEFHNSER null B undefined , EXANHMESH AR, SRS

let emptyObject = { ...null, ...undefined }; // /fit4s



Object.getOwnPropertyDescriptors()

ES5F —/" Object.getOwnPropertyDescriptor J7ik, REIFEANXZRBHAIRHIBX R (descriptor)
var obj = { p: 'a' };

.getOwnPropertyDescriptor(obj, 'p')
// Object { value: "a",
// writable: true,
// enumerable: true,
// configurable: true

/1}

ES7THE—MRE, I T object.getownPropertyDescriptors JFik, REIFEENRTE HE B (FE4kK
B RN R

const obj = {
foo: R
get bar() { return 'abc' }

}s
.getOwnPropertyDescriptors(obj)

// { foo:

// { value: 123,

// writable: true,

// enumerable: true,

// configurable: true },

// bar:

// { get: [Function: bar],

// set: undefined,

// enumerable: true,

// configurable: true } }

Object.getOwnPropertyDescriptors FERE—NNER, IBERENZHEEELEHZZN R EESR, XA
B AR R ZB R RR N R .

HHERIERIEE RS .

function getOwnPropertyDescriptors( ) {
const result = {};
for (let key of .ownKeys(obj)) {
result[key] = .getOwnPropertyDescriptor(obj, key);
}

return result;

ZHERREEN, EERNTMIR object.assign() TILEIEHEN get BHM set BHEMM.



const source = {
set foo(value) {
.log(value);

}
%

const targetl = {};
.assign(targetl, source);

.getOwnPropertyDescriptor(targetl, 'foo')

FHEAREF, source WMHRH foo BYEMMER—RERE, Object.assign FERK XA B I
4% targetl X%, ZRZBHEMMEZRT undefined . XRZKAN object.assign HELEEN—1E
HRME, TTASEINEEERRERESBERE.

XH, Object.getOwnPropertyDescriptors HERE Object.defineProperties Jri%, AT ASEILIER
L,

const source = {
set foo(value) {
.log(value);
}
}s

const target2 = {};
.defineProperties(target2, .getOwnPropertyDescriptors(source));

.getOwnPropertyDescriptor(target2, 'foo')

EEAES, BRNNREHFRZEREER, R T X,

const shallowMerge = (target, source) => .defineProperties(
target,
.getOwnPropertyDescriptors(source)

);

Object.getOwnPropertyDescriptors HiEMIA—ANFA, RBELE oObject.create %, KW HRBHE
B—AMHXHR. XETEEN.



const clone = .create( .getPrototypeOf(obj),
.getOwnPropertyDescriptors(obj));

const shallowClone = (obj) => .create(
.getPrototypeOf(obj),
.getOwnPropertyDescriptors(obj)

);

FHEARBESTEEN R obj .

54h,  object.getOwnPropertyDescriptors VAW PASEEL, — AW REEAR — A H. DAET, 26& S —A
XPER, B SR EX A

const obj = {
_ _proto__: prot,
foo: 9

};

ESOME __proto_ RAWRBELRE, HMIMEAIHEE. WRER _proto_ , LEHAEMEIKT
X

const obj = .create(prot);
obj.foo = 8
const obj = .assign(
.create(prot),
{
foo: R

}

)

BT object.getOwnPropertyDescriptors , BATHME T H MBI,

const obj = .create(
prot,
.getOwnPropertyDescriptors({
foo: R
}

);

Object.getOwnPropertyDescriptors tHHA] PAFRIEMMixin (JEN) K.



let mix = (object) => ({
with: (...mixins) => mixins.reduce(
(c, mixin) => .create(
c, .getOwnPropertyDescriptors(mixin)
), object)
})s

// multiple mixins example
let a = {a: 'a'};

let b = {b: 'b'};
let ¢ = {c: 'c'};
let d = mix(c).with(a, b);

EEARES, MR a M b HWRATHR c .

HFEEERER, object.getOwnPropertyDescriptors BEAMRELLE, &£
B Reflect.getOwnPropertyDescriptors FiE.






Symbol
B8R

ESSHIN KB AR 7/ H, XAEZHERBHEAKHR. thin, RERT —MiARGEKN SR, BXERN
BRAXREMFHTTE (nixintXD , FHENLFTRANRSWE T EZENR. WRE—FMHLHE, RiE
MR L TR — T MR T, ZERMRA LR IEREZ R KB RES65] ASymbolf
S

ES6FI N T —Fh ¥ i SR 46 835 K A Symbol, FARM—LZHME. B RJavaScriptif 5 KB LR EHIERA, A
Fi/&: Undefined. Null. fi/RfE (Boolean)  FfFH (String) + #HE (Number) . XHR (Object) »

SymbolE B symbol EREAEM. XAV, XNRKBIELIET UFHMRE, —FhRFRRA K TR
B, H—MmAHIMKSymbolkA . LA T SymbolRAY, MAMAM—FT M, FTLMRESSSEHAh
BRI R

let s = 0O);

typeof s

EEAES, B8 s SR ZKE. typeof BHFMER, RUXE s RSymbolliiEHRA,
AR 45 8 2 R HA SRR,

ER, symbol HMBEIAREMEM new e, BUHME. XREAERKSymbolR —NRIERBME, £
AR, WERd, BT SymbolEARNME, FUNRERMENE. HEA L, ER-—FRUT 7R & K HHER
it

Symbol ERHFI LR —NERFEEANSE, RPN SymbolSEHI IR, FERNTEEH G ER, RERE
NFRFER, WBEHX .

var sl = ('foo');
var s2 = ('bar');
sl
s2

sl.toString()
s2.toString()

EmEARBSH, s1 M s2 RFASymboME. MEAMSE, CAIFEZEHGHHEELEE symbol() , AT
Xa. BTSHLUE, RETAEAMLET /MR, RIS E, BREW—ME.

ERE, symbol RHISHAREZRX HATSymbolfH IR, HILHFZSHE symbol HELHIEEIERA
T



/1 ERZHEHERL

var sl = Symbol();
var s2 = Symbol();
sl === s2 // false

/] BZHHER
var sl = Symbol("foo");
var s2 = Symbol("foo");

sl === s2 // false

EmEAREF, s1 M os2 #HR symbol ERFHIREE, TWHSHEAME, HEAEMNRAHEEN.
SymboME AN fE 5 HAMRB K EHRITER, SR,

var 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

B2, SymbolE 7] LLEXFEANFHFH .
var sym = Symbol('My symbol');

String(sym) // 'Symbol(My symbol)'
sym.toString() // 'Symbol(My symbol)’

74, SymbolE B AT AR AR /RE, HRARER AEIE.

var sym = Symbol();
Boolean(sym) // true
Isym // false

if (sym) {
7l ooc

Number(sym) // TypeError
sym + 2 // TypeError



YE N & T 4 1 Symbol

1T/ Symbolll #R M1, X MURHESymbollE AT BLENIFAG, FIFXRWBIS, RIEERES
HIUR S R, B0 T — A RS BRI AR, R IL R — R b L S B i

var mySymbol = OF

var a = {};
a[mySymbol] = 'Hello!"';

var a = {
[mySymbol]: 'Hello!"
}s

var a = {};
.defineProperty(a, mySymbol, { value: 'Hello!" });

a[mySymbol]

EEARIEES FHES S object.defineProperty , BiX R KB4 $8 2 N —A>SymbolfH .
HER, SymboEEANZBHELE, FEeHSBER.

var mySymbol = OF

var a = {};

a.mySymbol = 'Hello!"';
a[mySymbol]
a[ "'mySymbol"']

FEAES, BARBEMNERSRTRE, FUASER mysymbol VEAMRIRAFTIHAKIMME, &
B a WEEXE ER-NFRFE, AR SymbolfH.

FHE, EXREAE, [ HSymbolE E MR, SymbolHULHIKEFHESZ H .

let s = 0);
let obj = {
[s]: function ( ) { ...}
}s
obj[s](123);

EHEAHES, WR s NREFTFESS, ZERENRBEMREFRE s , AR s AR Symbol
H.



KRB S5, EEARBEK obj XRATUUIEEERE .
let obj = {

[sI(arg) { ... }
%

SymbolRRLE R LA T g X —AF R, RIEXHATEERERRSHER.

log.levels = {

DEBUG: ('debug'),
INFO: ("info'),
WARN : ('warn')

}s

log(log.levels.DEBUG, 'debug message');
log(log.levels.INFO, 'info message');

THEEA ST

const COLOR_RED
const COLOR_GREEN

0);
0);

function getComplement( ) {
switch (color) {
case COLOR_RED:
return COLOR_GREEN;
case COLOR_GREEN:
return COLOR_RED;
default:

throw new ('Undefined color');

}

W E A SymbolE B KK AL, MREMEFERATREMFKE T, FErURIE LI switch &R
SR AT

R —RREER, SymbollE{ENRBIEAR, ZBRMERATEME, TRBE B,



LBl HERBEARTR &

BARTFRFHHEIR, ERBZPZREA. SKEEREREHE-RENTRRERERE. Kig TR
i, NMiZREHBRERTR S, ZlhE EWHZRENRE.

function ( ) {

var area = 0;

switch (shape) {
case 'Triangle’:
area = * options.width * options.height;

break;

}

return area;

}

getArea('Triangle', { width: , height: 1)

EEAREY, FRFETriangle” sl 2 —MERFRHE. BZWMHN, SRR EEE”, AR TRERKBEHR
e

HHEHRRRTRERTTE RRICESH—1ZE.

var shapeType = {
triangle: 'Triangle’

%

function ( ) {
var area = 0;
switch (shape) {
case shapeType.triangle:

area = * options.width * options.height;
break;
}
return area;
}
getArea(shapeType.triangle, { width: , height: 1)

LA, RATE Triangle” 5/ shapeType X HH triangle JBH, XHEBER T BBE.

WRF4 M, ATLARI shapeType.triangle EFFHMEFAEE, REMEASEEAML shapeType B
PEEE M REIE . F, X B R E A 2 SymbolfE

const shapeType = {
triangle: O
}s



LR H, BRTH shapeType.triangle KIEBIN—Symbol, HAtih75#AH B



J& T 4 1038 P

SymbolfE NJEHES, ZBHASHIE for...in . for...of fEHH, AL
# object.keys() - Object.getOwnPropertyNames() iR[E. HZ, BEWARMEREME, H—
A~ Object.getOwnPropertySymbols 777k, W PAIREX$E f& Xt & K AT A Symbol/@ 4 .

Object.getOwnPropertySymbols J7iEiR[EI— AN, AR 2 ZFI% S FrE FAERE 144 B SymbolfE .

var obj = {};

var a = ('a");

var b = .for('b");

obj[a] = 'Hello';

obj[b] = 'World';

var objectSymbols = .getOwnPropertySymbols(obj);
objectSymbols

THAS—ABF, object.getOwnPropertySymbols k5 for...in 1§
¥/, Object.getOwnPropertyNames 7747 Xt ELHIBIF o

var obj

{};

var foo = ("foo");

.defineProperty(obj, foo, {
value: "foobar",

})s
for (var i in obj) {
.log(i);

.getOwnPropertyNames (obj)

.getOwnPropertySymbols (obj)

EHEAREG, {FH object.getownPropertyNames HiEBAZE] symbol BIEL, FEM
A Object.getOwnPropertySymbols Fi%.

A—AHMIAPL,  Reflect.ownkeys JFVARICLREIFTARBKRAL, WIHEFE ML MSymboldEs .



let obj = {

[ (‘my_key")]: 1,
enum: 2,
nonEnum:
}s
.ownKeys (obj)

// [Symbol(my key), ‘enum', "nonEnum']

BT LASymbolfEVE A A TR B, AW ERITIEBHRBE . HATHT URARXAMRE, xR E L —LIEF
AH. HXHERHTHERG .

var size = ('size');

class Collection {
constructor() {
this[size] = 0;

}

add(item) {
this[this[size]] = item;
this[size]++;

}

static sizeOf(instance) {
return instance[size];
}
}

var x = new Collection();
Collection.sizeOf(x) // ©

x.add( ' foo');
Collection.sizeOf(x) // 1

.keys(x) // ['0"]
.getOwnPropertyNames(x) // ['0"]
.getOwnPropertySymbols(x) // [Symbol(size)]

LA, X5 xHsize/E & — N SymbolE, AT
DL object.keys(x) -~ Object.getOwnPropertyNames(x) HSTLIEFRENE. Xt T —FMIERE RN T

ERRCR .



Symbol.for(), Symbol.keyFor()

A, BAMNFEEHEHF—NSymbolfi, Symbol.for HIEFLMEBIX—MH. BEZ—AFHEENS
B, REBRERE LiZSBERNLFRKISymbollE. EA, BiRELIXASymbolE, 7 N HH & iR B —A4
PUiZ A5 B A 4 FR [ SymbolfE .

var sl = .for('foo');
var s2 = .for('foo');
sl === s2

FHEARREH, s1Fs2#R & Symbol{E, (HEBEMNIHZFRESEM symbol.for HIEEMN, FrLAsLhs LER—
ME.

Symbol.for() 5 Symbol() XFMEEL, #HSHEBFHISymbol. BAIMX AR, BiESHEEFILELEF/H
BhftE R, FEAS. Symbol.for() ABRIEMAMIEE—/HKISymbolR B KE, MARIENELE
HkeyR A/ EERFE, WRAFEASFHE—AME. thin, WRERKRFA symbol.for("cat") 301K, FMIKERZ
IR [5] [/] —/NSymbolfE, {EHZYEA Symbol("cat") 30K, &iR[EI304NA[EH)SymbollE .

.for("bar") === .for("bar")

("bar") === ("bar")

EHEARES, BT symbol() BiEBABCHH, BTl KIEHAE SR E—ANANERE.
Symbol.keyFor 75 ¥£1& Bl — 4~ & & 1t ) Symbol2E BY{H Hkey o

var sl = .for("foo");
.keyFor(s1)

var s2 = ("foo");
.keyFor(s2)

EHERESH, TE s2 BTFRZICHKSymbollE, FrLPLREl undefined .

FEEREMNZ, sSymbol.for ASymbollEBiLMAB T, RERIFEN, 7] LAEARE K iframeBservice worker
FE B[R —/ME.

iframe = .createElement('iframe");
iframe.src = ( .location);
.body.appendChild(iframe);

iframe.contentWindow.Symbol.for('foo") === .for('foo")

LFERBEAF, iframe® DRI SymbolfE, W LAYEE REEZ.






N & 1 SymboME

BT & X H S FISymbolfE PLAh, ES6ERIREE T 114-W B KISymbollE, T8 MH1E S NI K H k.

Symbol.hasInstance

P4 H] Symbol.hasInstance JBYE, EH—NMATMAE. JHMTRFEH instanceof BHEFF, HWER
NZMRKLFIR, SEBXAHE. b,  foo instanceof Foo TEES WEE, LA

#& Foo[Symbol.hasInstance](foo) o

class {
[ .hasInstance](foo) {
return foo instanceof g
}
}

[1, 2, 3] instanceof MyClass()

Symbol.isConcatSpreadable

Xt %] Symbol.isConcatSpreadable BHET—NMH/RME, R RME
A Array.prototype.concat() B, BRI LRI

let arrl

[fery "d'];
['a', 'b'].concat(arrl, 'e')

let arr2 = ['c', 'd'];

arr2[ .isConcatSpreadable] = ;
['a', 'b'].concat(arr2, 'e")

FHEARE UL, BHR Symbol.isConcatSpreadable BIEERIAA true , BT ULREF.
RUABAEK N R WA LRI, B'ER Symbol.isConcatSpreadable JBYEBRIAN false , WIMFEFNFTH.

let obj = {length: 2, 0: 'c', 1: 'd'};
['a'", 'b"].concat(obj, 'e")

obj[ .isConcatSpreadable] = H
['a'", 'b"].concat(obj, 'e")

F—A2RiP, Symbol.isConcatSpreadable BIEWMIE K—ANR B /REK TE.



class extends {

[ .isConcatSpreadable]() {
return 2
}
}
class extends {
[ .isConcatSpreadable]() {
return g
}
}
let al = new A1();
al[o] = 3;
al[1] = 4;
let a2 = new A2();
az2[0] = 5;
az2[1] = 6;

[1, 2].concat(al).concat(a2)

EmEARESH, K a1 RAYREEK, X A2 BAATTRE, FrUMER concat WAARA—HIKER.

Symbol.species

XARH Symbol.species J@, BRI —MNHE. HNGIENEEREOELFIE, SFHRXANHE. B
B this.constructor[Symbol.species] T, MeSERHXANBHEEAWERE, ROERF L5 .

Symbol.species BHERINAIREAMT,

static get [ .species]() {
return this;

}

Symbol.match

ST symbol.match @1, HBE—NEE. H{PAT str.match(myobject) B, WRZBUFEE, SHH
B, REZFERIREE.

.prototype.match(regexp)

regexp[ .match](this)
class {
[ .match](string) {
return ‘'hello world'.indexOf(string);
}
}

"e'.match(new MyMatcher())



Symbol.replace

XPEH] Symbol.replace J@M, TR —/NHiE, HEXHH String.prototype.replace FIERAE, &
IR [5]4% 77 5 R [EME

.prototype.replace(searchValue, replaceValue)

searchValue[ .replace](this, replaceValue)

Symbol.search

XHRH symbol.search B, #RIAI—ANIE, HiEXWNEM String.prototype.search FHiETARR, &R
] 1% 75 ¥ B IR [EE

.prototype.search(regexp)
regexp[ .search](this)
class {

constructor(value) {
this.value = value;

}
[ .search](string) {
return string.indexOf(this.value);
}
}

'foobar'.search(new MySearch('foo'))

Symbol.split

YHRH symbol.split JEPE, FEM—ANHEE, RiEXN R String.prototype.split HEHAR, <iR[E
ZHERREE

.prototype.split(separator, limit)

separator[ .split](this, 1limit)

Symbol.iterator

XK Symbol.iterator JBYE, #BMIZNTHRIIERINE 2% %



var myIterable = {};

myIterable[ .iterator] = function* () {
yield 1;
yield 2;
yield 3;

}s

[...myIterable]

W RFAT for...of TEHE, WA Symbol.iterator JH¥E, RENZXRHIBINEIR, HHANHAS N
(Iteratorffor...of fE¥Y —F&.

class {
*[ .iterator]() {
let i = 0;
while(this[i] !== ) {
yield this[i];
++1;
}
}
}

let myCollection = new Collection();
myCollection[@] = 1;
myCollection[1] = 2;

for(let value of myCollection) {
.log(value);

}

Symbol.toPrimitive

XTRH) Symbol.toPrimitive @Yk, HE—ATTik. EXNREHEARMGRYKER, SEAXATTE, RE
2N BN N SR AR SRR

Symbol.toPrimitive AN, SEWMR—AFRHESH, RrAWBHEIEN, —IF =M.

e Number: Z37A & EHREE
o String: ZIFHA TEHRERHE
o Default: %37& 7] DU RGEUE, AT DL B 145 £



let obj = {
[ .toPrimitive](hint) {
switch (hint) {
case 'number':
return N
case 'string':
return 'str';
case 'default':

return 'default';

default:
throw new O;
}
}
}s
* obj
+ obj
obj === ‘'default’
(obj)
Symbol.toStringTag

XPAH] Symbol.toStringTag JBME, EM—NJ7ik. XN R LEM object.prototype.toString J7¥%:
B, MBEXAMBEHEE, ERREMESHEIE tostring HEEREINFZHEZH, RRNRIKE., B
B, XAMBHETLAHRES] [object Object] B [object Array] Hobject/s M I IRA F 155 o

({[ .toStringTag]: 'Foo'}.toString())
class {
get [ .toStringTag]() {

return "xxx';

}

var x = new Collection();

.prototype.toString.call(x)

ES6HT N BEXT R Symbol.toStringTag BMMEWT.

JSON[Symbol.toStringTag] : 'JSON
Math[Symbol.toStringTag] : 'Math

ModuleXt % M[Symbol.toStringTag] : 'Module'

e ArrayBuffer.prototype[Symbol.toStringTag] : 'ArrayBuffer'

e DataView.prototype[Symbol.toStringTag] : 'DataView'

e Map.prototype[Symbol.toStringTag] : 'Map'

e Promise.prototype[Symbol.toStringTag] : 'Promise'

e Set.prototype[Symbol.toStringTag] : 'Set'

e %TypedArray%.prototype[Symbol.toStringTag] : 'Uint8Array'%



e WeakMap.prototype[Symbol.toStringTag] : 'WeakMap'

e lWeakSet.prototype[Symbol.toStringTag] : 'WeakSet'

e %MapIteratorPrototype%[Symbol.toStringTag] : 'Map Iterator'

e J%SetIteratorPrototype%[Symbol.toStringTag] : 'Set Iterator'

e %StringIteratorPrototype%[Symbol.toStringTag] : 'String Iterator'
e Symbol.prototype[Symbol.toStringTag] : 'Symbol

e Generator.prototype[Symbol.toStringTag] : 'Generator'

e GeneratorFunction.prototype[Symbol.toStringTag] : 'GeneratorFunction'

Symbol.unscopables

X%/ Symbol.unscopables B, HBM—IMXWH. ZXWNRIEE THEH with REZHN, BEEHS
B owith FRIEHERR.

.prototype[ .unscopables]

.keys( .prototype[ .unscopables])

FHEAEEH, BAFARE, SHiwithir SHERR.



// EHBunscopableshf
class MyClass {
foo() { return 1; }

var foo = function () { return 2; };

with (MyClass.prototype) {
foo(); // 1

// %unscopablesh}
class MyClass {
foo() { return 1; }
get [Symbol.unscopables]() {

return { foo: true };

var foo = function () { return 2; };

with (MyClass.prototype) {
foo(); // 2






ProxyflReflect

Proxyf#fid

Proxy F T L LB AE R BRINT A, FETEESEHMBBES, BT —MumE” (meta
programming) , BIXI4mFEiE S #HITRE.

Proxy ] LABRME R, 7E BRI RZATRE —BEEE, ST RNV, SHBHeETXEER, FHikig
BT —FpLE], AT DA SR AU AT S . Proxy X /MAREERNRE, AEXERRFHERAR
HORELeBRAE, DA B AR .

var obj = new {3, {
get: function ( ) {
.log( " getting ${key}!");
return .get(target, key, receiver);
}s
set: function ( ) {
.log( setting ${key}! );
return .set(target, key, value, receiver);
}
1)

EEAREEN AR RER T —FEE, BT RERER C get ) MRE ( set ) fTH. XEEH
FABRERARIIEE, RBEBITER. MRETEBTANNE obj , ZEFENENE, REBEITHR
ZR.

obj.count =

++obj.count

LA, ProxySEfr LEH (overload) T HEHEFRF, HWHBCOKE XESZ TESHIRGE L.
ES6JR A 2t Proxy M B L, FRAE BiProxy L .

var proxy = new (target, handler);

ProxyXt R I A FE, #2LmXMER, FEHKBREZ handler S %, HHF, new Proxy() Rn
B — A ProxySEHl, targetBRRRTELBHERN S, handler SEWEA—ADIER, FREHEEBIT
HNo

TR 5 —MEREBUR AT AT



var proxy = new {3}, {

get: function( ) {
return N
}
})s

proxy.time
proxy.name
proxy.title

LHEAES, EAMERE, ProxyEZWASH. B NSHEMEAEN BN SR (EFIR—A2x
%), WIRERAProxyfIfr A, BIEFEREGHHRRZNINE; E-ASHER-AEERNR, XHTE—
PRERRIE, FTERBEAWMASERE, SRk EE8N NA#RIE. i, EmAES, BENZH
—A get Trik, FREEN BN ZBERTIHIER. get TEHKIRANS B2 B inxt G AT E 5
gt TUESR, HTEBRRHEEREE 35 , U REMBEEERAE 35 .

EE, BEMER/ProxyIER, WA XIProxySEHl (LFIRproxyXR) #ATHRME, AR Bis SR (L6l
RENER) HATERE.

WR handler WA WEMEMEER, BREERTEREBERENR.

var target = {};
var handler = {};

var proxy = new (target, handler);
proxy.a = 'b’';
target.a

LHEAREF, handler B—ANEXNER, BHEEMELBMER, Vil handeler BEFRITFUFH target o
— AT R Proxy T %, #EZ| object.proxy JEM, MMHLAZE object XHR LEA.

var object = { proxy: new (target, handler) };

Proxy &1t AT LAV A At xt RN R BN B o

var proxy = new {3}, {
get: function( ) {
return N
}
}s
let obj = .create(proxy);
obj.time

LR H,  proxy XHRRZ obj MRMEH, obj WMEABHEHR time B, FrUMERYE, &
£ proxy MR EERBUZEM, SEHEEE.

Fl—AEESRE, WOREEBRSABRE.



var handler = {

get: function( ) {
if (name === 'prototype') return .prototype;
return 'Hello, ' + name;
¥
apply: function( ) { return args[@]; },
construct: function( ) { return args[1]; }
}s
var fproxy = new (function( ) {

return x + y;
}, handler);

fproxy(1,2);
new fproxy(1,2);
fproxy.prototype;
fproxy.foo;

T R Proxy S FRF I BIRIE— .
MNFAURE. BHEAFRELBERE, WEREEBRNR L, #RREENT-ELER.

(1) get(target, propKey, receiver)

RN S BEEREEE, b proxy.foo F proxy['foo'] , REIREAIR. ®E—NSE receiver T
ik, X target WREEBET propkey BIER get HREEF, receiver NMREYE get HE
B this X%,

(2) set(target, propKey, value, receiver)

EENZBEHERNRE, W proxy.foo = v B proxy['foo'] = v , REI—/MH/RIE.
(3) has(target, propKey)

8 propKey in proxy HI¥RfE, RE—AMHI/RIE-

(4) deleteProperty(target, propKey)

£ # delete proxy[propkey] MI#{E, RE—AH/RIE.

(5) enumerate(target)

28 for (var x in proxy) , REI—ANEF#.

(6) ownKeys(target)

A object.getOwnPropertyNames(proxy) - Object.getOwnPropertySymbols(proxy) - Object.keys(pr
oxy) » BREI—MHH. ZHEREINEHFEBFHKEM, T object.keys() PUREIX R ATEH KB

(7) getOwnPropertyDescriptor(target, propKey)
ZE Object.getOwnPropertyDescriptor(proxy, propKey) IR 5] J& IR X 5 .

(8) defineProperty(target, propKey, propDesc)



&, object.defineProperty(proxy, propKey, propDesc) . Object.defineProperties(proxy,
propDescs) , IREI—AME/RIE.

(9) preventExtensions(target)
=& Object.preventExtensions(proxy) R Bl —AN G RAE
(10) getPrototypeOf(target)
## object.getPrototype0f(proxy) , RE—AXFH,
(11) isExtensible(target)
&, object.isExtensible(proxy) , iR[El—AF/R{E.
(12) setPrototypeOf(target, proto)
## object.setPrototypeOf(proxy, proto) , R[E—ANf/RIE.
MR EGNRZERE, WAEE MBI UEE.
(13) apply(target, object, args)

%&Proxyi@”’ﬁ%&%ﬁﬁ)ﬂﬂﬁﬁé{’ﬁ, i proxy(...args) - proxy.call(object,
...args) ~ proxy.apply(...) o

(14) construct(target, args, proxy)

PR Proxy LBIE NG REBOR KB, LW new proxy(...args) -



Proxyggﬂm5975%£

T2 LR EEETTENEHANA.

get()
get HHEATESENBHEARIERE. EXEEEF —NMF, THEA —MNESZIEERNDT.

var person = {
name: "jK="

s

var proxy = new (person, {
get: function( ) {
if (property in target) {
return target[property];
} else {
throw new ("Property \"" + property + "\" does not exist.");
}
}
})s

proxy .name
proxy.age

THEHARERERR, RGN ERSEAFERNESE, SE— MR, UREEXNMERRE, WEAELER
B, R4&iREl undefined o

get JTEF LA4kK.

let proto = new {3}, {
get(target, propertyKey, receiver) {
.log('GET '+propertyKey);
return target[propertyKey];
}
})s

let obj = .create(proto);

obj . xxx

EmEAEE S, EBERIEE XFEPrototypeXt R B, FTCAMIRIEEL obj M HRAEKKIEIER, EBSEN.
THKETEM get 28, LRBABTMARNIRT.



function createArray( ) {
let handler = {
get(target, propKey, receiver) {

let index = (propKey);
if (index < 0) {
propKey = (target.length + index);
}
return .get(target, propKey, receiver);

}
;

let target = [];
target.push(...elements);
return new (target, handler);

let arr = createArray('a', 'b', 'c");
arr[-1] // c

FHEHAREF, FAKNMNESHR -1, ReBHBEARNBEERE R
FIFProxy, ILCKEBURBMERIERIE ( get D, BRANPATEANRL, MMTEIE MR #EXBRIE.
var pipe = (function () {

return function ( ) {
var funcStack = [];

var oproxy = new {3}, {
get : function ( ) {
if (fnName === 'get') {
return funcStack.reduce(function ( ) {

return fn(val);
},value);
}
funcStack.push( [fnName]);
return oproxy;
}
1

return oproxy;

}
10D

n=>n*2;

var double
var pow =n=>n * n;
var reverseInt = n => n.toString().split("").reverse().join("") | ©;

pipe(3).double.pow.reverselnt.get; // 63

LR R EProxy UG, KB TR H 2 AR KRCER



THEFTFURMA get £8, LIR—MEREMDOMT FHEMREEL dom .

const dom = new {3}, {
get(target, property) {
return function( ) {
const el = .createElement(property);
for (let prop of .keys(attrs)) {
el.setAttribute(prop, attrs[prop]);
}
for (let child of children) {
if (typeof child === 'string') {
child = .createTextNode(child);

}
el.appendChild(child);

}

return el;

}
1)

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")

);

.body.appendChild(el);

set()

set JPIRAIREBENR N BERE.

fRE Person XRAE— age BYE, ZBHRZEZR MK T200008%5, HATLAMER Proxy f#
iE age WIBMEFAER.



let validator = {

set: function( ) {
if (prop === 'age') {
if (! .isInteger(value)) {
throw new ('The age is not an integer');
}
if (value > ) {
throw new ('The age seems invalid');
}
}

/] Xt TFageblsb @, BHEBERF
obj[prop] = value;
}
}s

let person = new ({}, validator);
person.age = H

person.age // 100
person.age = 'young' // #i4E
person.age = /1]

EEAREF, HTRETHFERE set , EAAFEERK age BUWE, MR
R set Jidk, W UAHHESE, BEINREERLN, 2EZEHDOM.

A, BRNSENS EHRENTRENE, BELKE - NFRER TRLIT L, RRXERENNIZHEINE
. &8 get M set Jrik, BUATLMEEIRT HIX Lk oy & B M AR S



var handler = {
get (target, key) {
invariant(key, 'get');
return target[key];
}s
set (target, key, value) {
invariant(key, 'set');
return 2
}
}s
function invariant ( ) {
if (key[@] === "_") {
throw new (" Invalid attempt to ${action} private "${key}" property’);

}

var target = {};

var proxy = new (target, handler);

proxy._prop

// Error: Invalid attempt to get private "_prop" property
proxy._prop = ‘c'

// Error: Invalid attempt to set private " prop" property

LY, AEZFHRELRNE - NFRHRTRIL, —RinE, WMERIZIERS A EE LR E .

apply()
apply HEEEREMIEA . callflapply#:fE.

var handler = {
apply (target, ctx, args) {
return .apply(...arguments);

}
};

apply FEAUER=ASH, AHRBRNE. BARNRK ETIXOHER O this ) MBS RKSHE
H.

THEE—MIT.



var target = function () { return 'I am the target'; };
var handler = {
apply: function () {
return 'I am the proxy';

}
%

var p = new (target, handler);

p()
// "I am the proxy"

EmEAEF, ZE p RProxyKIEkHl, HEFARBORAAR ¢ p() ), BB apply HIEEE, RE—
NFREE

TR RI—T

var twice = {
apply (target, ctx, args) {
return .apply(...arguments) * 2;

}
}s
function sum ( ) {

return left + right;
}s
var proxy = new (sum, twice);
proxy(1, 2) // 6

proxy.call( s ) // 22

proxy.apply( >, [7, 81) // 30

FHEAAREG, S4AT proxy BB (BEWEASH call 1 apply WWH) , Bt apply HiEFEE.
HA, BEERAH Reflect.apply HiE, EwmEE.

.apply(proxy, , [9, 10]) // 38

has()
has J7VETT DARGIRIELL R, A8 in BRAERFRIL.



var handler = {
has (target, key) {

if (key[@] === "_") {
return g
}
return key in target;
}
}s
var target = { _prop: 'foo', prop: 'foo' };

var proxy = new (target, handler);

'_prop' in proxy // false

EmEAEEF, WmREN SRS R AT R TR,
B in BEARIR.

MREN R ATREREZIEY R, XN has EBSERE.

var obj = { a: }s
.preventExtensions(obj);
var p = new (obj, {
has: function( ) {
return g
}
1)

"a" in p // TypeError is thrown

EmEAEE,

construct()

construct HEATEE new .

var handler = {
construct (target, args) {
return new target(...args);
}
}s

THZA AT,

proxy.has Ft&iR[E false

obj MREEILYE, LRMEM has EEBHE.

» NIAL



(function() {}, {
construct: function( ) {
.log('called: " + args.join(', '));

var p = new

return { value: args[0] * }s

}
})s

new p(1).value

// "called: 1"
// 10

WHR construct HEREIFARKM SR, BMoinHiEiR.

(function() {}, {
construct: function( ) {

var p = new

return 1;

}
1)

new p() // #HiE

deleteProperty()

deleteProperty HEF T delete #fE, WRRXANFEMHEREEIRE false , HETBHERT

=Mt delete drAMHER.

var handler = {
deleteProperty (target, key) {
invariant(key, 'delete');

return g
}
s
function invariant ( ) {
if (key[@] === "_") {
throw new (" Invalid attempt to ${action} private "${key}"
}
}

var target = { _prop: 'foo' };
var proxy = new (target, handler);
delete proxy._prop

// Error: Invalid attempt to delete private "_prop" property

property’);

EHEAREH, deleteProperty HEREET delete BEERF, WBRFB—NE/FNTRRKBESRE.

defineProperty()

defineProperty HVEF2#L T Object.defineProperty #:fE.



var handler = {
defineProperty (target, key, descriptor) {

return 3
}
}s
var target = {};
var proxy = new (target, handler);
proxy.foo = ‘'bar’

// TypeError: proxy defineProperty handler returned false for property '"foo"'
LHEAAIEH, defineProperty HiEIR[E] false , SEGIFIEHESHHER.

enumerate()

enumerate FVEFIREE for...in EH. EBS5ProxyST &K has HiEXS, EEHARER in #BIE
fF, X for...in FEIFTLR.

var handler = {
enumerate (target) {

return .keys(target).filter(key => key[0] l== "_")[ .iterator]();

}
}s
var target = { prop: 'foo', _bar: 'baz', _prop: 'foo' };
var proxy = new (target, handler);
for (let key in proxy) {

-log(key);
// "prop"

}
FHEAREEHF,  enumerate HEEHMENZRMAAREHESL, BEPE - NFHET THRMEIIER, R)E
REIXERFEZ G BEEH—NEHBRN R, # for...in TEHFIER.
TR 5 — M.

var p = new {3, {

enumerate(target) {
.log("called");

return ["a", "b", "c"][ .iterator]();

}
})s
for (var x in p) {

-log(x);

}
// "called"
// "a"
// "b"

/] "c”



WHR enumerate HIEREIFAR -, B

var p = new {3}, {
enumerate(target) {
return 1;
}
1

for (var x in p) {}

getOwnPropertyDescriptor()

getOwnPropertyDescriptor HVE#=# Object.getOwnPropertyDescriptor , JR[E—ANBH:HAXT F 8,
# undefined o

var handler = {
getOwnPropertyDescriptor (target, key) {

if (key[@] === "_") {
return;
}
return .getOwnPropertyDescriptor(target, key);
}
}s

var target = { _foo: 'bar', baz: 'tar' };
var proxy = new (target, handler);
.getOwnPropertyDescriptor(proxy, 'wat')

.getOwnPropertyDescriptor(proxy, ' foo')

.getOwnPropertyDescriptor(proxy, 'baz')

EHEAREH, handler.getOwnPropertyDescriptor HVEX FH—NE/FN TR BHTELZ SR
[F] undefined

getPrototypeOf()

getPrototypeOf FHEEERRER Object.getPrototypeOf() BERF, DR HAD—EIE,

e Object.prototype._ proto__

e Object.prototype.isPrototypeOf()
e Object.getPrototypeOf()

e Reflect.getPrototypeOf()

e instanceof BHHRF

THZA BT,



var proto = {};

var p = new {3}, {
getPrototypeOf(target) {

return proto;

}
})s
.getPrototypeOf(p) === proto

FHAREH, getPrototypeof HiEFEREL Object.getPrototypeof() , iR[El proto X%,

isExtensible()

isExtensible HEREEL object.isExtensible #¥EE.

var p = new {3, {
isExtensible: function( ) {

.log("called");

return 3

s

.isExtensible(p)

TR EET iseExtensible #iE, 7EVAH oObject.isExtensible Bf&#itH called o
EANFER RS, R E THRAME, maibiR.

.isExtensible(proxy) === .isExtensible(target)
TR .
var p = new {3}, {
isExtensible: function( ) {
return 3
}
}s
.isExtensible(p)
ownKeys()

ownKeys HVEFIRFZE object.keys() #HefE.



let target = {};

let handler = {
ownKeys(target) {
return ['hello', 'world'];

}
%

let proxy = new (target, handler);

.keys(proxy)

FEARBEBTXTF target XHRH object.keys() #AE, REITSEEKEAH.
THRHFRESEE - NERATREHERES.

var target = {
_bar: 'foo’,
_prop: ‘'bar’,
prop: ‘baz’
}s

var handler = {
ownKeys (target) {
return .ownKeys(target).filter(key => key[@0] !== "_");

}
%

var proxy = new (target, handler);
for (let key of .keys(proxy)) {
.log(key)

preventExtensions()
preventExtensions HiE#E#EL Object.preventExtensions() o Z%FEMAUR[E—AN RIE.

EANHER—ANRH, HEX object.isExtensible(proxy) N false (BIAHT &)
Bf, proxy.preventExtensions A REiR[El true , BN

var p = new {3, {
preventExtensions: function( ) {
return g
}
})s

.preventExtensions(p)



FEARFLH,  proxy.preventExtensions ¥R true , {HIXA} Object.isExtensible(proxy) L&
Bl true , KEUEHEE.

AT BIEBBIXAN R, @EBELE proxy.preventExtensions JFyEEME, HHA—

X Object.preventExtensions o

var p = new {3}, {
preventExtensions: function( ) {

.log("called");
.preventExtensions(target);

return N
}
}s
.preventExtensions(p)
// "called"
// true

setPrototypeOf()

setPrototypeOf FHEFEERRER Object.setPrototypeOf Fik.
THZR—AMF.

var handler = {
setPrototypeOf (target, proto) {
throw new ('Changing the prototype is forbidden');
}
}s
var proto = {};
var target = function () {};
var proxy = new (target, handler);
proxy.setPrototypeOf(proxy, proto);
// Error: Changing the prototype is forbidden

FERIEBH, REBH target MEENR, oWt



Proxy.revocable()

Proxy.revocable 7 12 1% [ — N B] B FIProxy SE 6 «

let target = {};
let handler = {};

let {proxy, revoke} = .revocable(target, handler);
proxy.foo = ;

proxy.foo

revoke();

proxy.foo

Proxy.revocable HIERE—NXR, EZXWRHE proxy EHER proxy SEBI, revoke BHR K
#, WLLBUE proxy Efl. EEAAREH, HIMAT revoke HMEZJE, BHUiF Proxy L, #MoH—A
iR,



Reflectif iR

Reflect XRS5 Proxy MER—F, HRESOH THEHEXNRMIRMLAIIFAPI. Reflect XMERMBITHME
LA

(1) ¥ object MHHK—LHBEETIES NWEMAHEE (KLl object.defineProperty ) , JK
3| Reflect XWH L. BIME, FEHEFRNZE object A Reflect X LEE, RRHFHEKAHE
£ Reflect M& L.

(2) BHFEEObject FIEMREBIZL R, iLHBR/ESH. i, object.defineProperty(obj, name,
desc) TETVEE XEMER, SWH—/MEIR, T Reflect.defineProperty(obj, name, desc) M|&iR
[ false o

try {
.defineProperty(target, property, attributes);

} catch (e) {

}

if ( .defineProperty(target, property, attributes)) {

} else {

(3) ik object BEEEZREEATHN. FE object BERWSN, LW name in obj F delete
obj[name] , 1M Reflect.has(obj, name) Fl Reflect.deleteProperty(obj, name) iL'EAI1ZERL T bR EAT
y\jo

'assign' in

.has( , 'assign')

(4) Reflect XRHFTIES Proxy WRHMTVE——XN, RER proxy WMRHTTIE, ke

£ Reflect MR ERBINMAITTHE. XMik Proxy XRA LTI AN LK Reflect Tk, TEHMR
WITH, EABBATAREA. RN, AE Proxy BABEENTA, IREFTLIFE Reflect LIREX
BRINMT A



(target, {
set: function( ) {
var success = .set(target,name, value, receiver);
if (success) {

log('property ' + name + ' on ' + target + ' set to ' + value);

}

return success;

}
1)

AR, Proxy FEEEE target MREKBHIREITN. BXH Reflect.set HEBAERELANTR
HEtE, REHMEBHIMNITIEE.

THARASB AT

var loggedObj = new (obj, {
get(target, name) {
.log('get', target, name);
return .get(target, name);
s
deleteProperty(target, name) {
.log('delete' + name);
return .deleteProperty(target, name);
s
has(target, name) {
.log('has' + name);
return .has(target, name);
}
1

EFHEAAREG, 88— Proxy MNHEHEEEEEIE ( get « delete « has ), WEBESAFX M FIReflect 5
%, RERAETNRESIEEIT. BINKITE, Se2kE 1 HREmHE—THE.

BT Reflect XMRUE, REBESESIE,

.prototype.apply.call( .floor, > [ 1

.apply( .floor, > [ 1



ReflectX} % 1] 5 %

Reflect XfRMIFVEBERW T, 141

o Reflect.apply(target,thisArg,args)

o Reflect.construct(target,args)

o Reflect.get(target,name,receiver)

o Reflect.set(target,name,value,receiver)

o Reflect.defineProperty(target,name,desc)
o Reflect.deleteProperty(target,name)

o Reflect.has(target,name)

o Reflect.ownKeys(target)

¢ Reflect.enumerate(target)

o Reflect.isExtensible(target)

o Reflect.preventExtensions(target)

o Reflect.getOwnPropertyDescriptor(target, name)
o Reflect.getPrototypeOfitarget)

o Reflect.setPrototypeOfitarget, prototype)

EHEXETERIER, KE25 object WMRHMFALIENEMRMEMAR, MHES Proxy XHRKITT ik
R——X R T HE RN H AT AR R .

(1) Reflect.get(target, name, receiver)
BHRIFIRE target WHRH) name B, WMREHFZEM, WIRE undefined »
IR name BMEIE T RERE, WERERHIthisHFE receiver .

var obj = {
get foo() { return this.bar(); },
bar: function() { ... }

};

.get(obj, "foo", wrapper);

(2) Reflect.set(target, name, value, receiver)

WE target MHEHK name BHZET value . WE name BHEE THRERE, WRERED this 46

% receiver o

(3) Reflect.has(obj, name)

ZFT name in obj .

(4) Reflect.deleteProperty(obj, name)
Z [T delete obj[name] o

(5) Reflect.construct(target, args)



ZFT new target(...args) , KRBT —MAMH new , RIARAMIEREH TIE.
(6) Reflect.getPrototypeOf(obj)

TS proto_ JBME, XM Object.getPrototypeOf(obj) o

(7) Reflect.setPrototypeOf(obj, newProto)

BEMNEK _ proto_ B, XM object.setPrototypeOf(obj, newProto) -

(8) Reflect.apply(fun,thisArg,args)

Z [T Function.prototype.apply.call(fun,thisArg,args) . —RERUL, TR ELEE—A kB thiskT
%, WLLXBEE fn.apply(obj, args) , EHRMERFENTHCHK apply Hik, MRS
A% Function.prototype.apply.call(fn, obj, args) , FFReflectX} % A] DA {b X Fh#EAE .

A, FEEEM

#&, Reflect.set() - Reflect.defineProperty() - Reflect.freeze() - Reflect.seal() H1 Ref
lect.preventExtensions() &RE—ANF/R1E, RANBIERTEIN. EAIXBLEIObject 715, RMET AR &l H
BiR.

.defineProperty(obj, name, desc);

.defineProperty(obj, name, desc);

LRSS, Reflect.defineProperty H¥EWI/EF S oObject.defineProperty R—HFEH), #RANRE
X—ANEH. B, Reflect.defineProperty FIERMES, AeiiHiE R, R&iRE false o






R

kI B4 (ArrayBufferft 5. TypedArray#8 E FflDataViewt ) R JavaScripti/E —#E | E K — AN ED .
XX REMAE, BT ML (2011428 K1) , ESOKEMIMNAN T ECMAScriptilig, 3+ B8 T
T

XAMEOMESREITER, SWebGLBHA XK. FriEWebGL, MEBNKRERRZBKEREED, AT

i /e JavaScript 5 &R Z RAIKER) . SR BRI H, e F R BERE B AR — 3K, TARERESRN
AR A REE— A2 BE, Fi i JavaScriptl A& 5 B R BT RN, KIEFHEN. X
BERAFEFIE], WTLMBRCIESME, HERET, BT BE, DR A3
A&, ARG S KIERTT

THRBAREEIME R TRAN. ERECESHEYA, RFFREURATHRIER, BEEREEREN
7, KK T JavaScriptdb B — 3 B HIBE /1, B8 HF K& B Al feiBidJavaScript 5 #/E R G R A £ D
1T B

ZREH B B =R RA

(1) ArrayBuffertf R : ARAFZH—B 2 HI%EE, oTCLENS PLE#HTHRIE. PEHE T HAZE
M, XEWE, TTUHSBARTERIEAE.

(2) TypedArraytLBl: FEFFABRME, HUNUNt8Array (LTS MEE) HAME, Intl6Array (16
PIEEHD BAME, Float32Array (32407F BE0 AN E%E,

(3) DataView#LE: FJLHEXEAHEAKWAE, HnE—NFZHR2UNS (EARFSSMEH) . H-. =
MNEFRInt16 (16 BED BN FEFIFIERFloat32 G2AFESH) %%, WAAETEE X FERF.

I, ArrayBuffertt RARRIREIGH #1538, TypedArray L B F R 1325 ] B I8 B i — 3t o1 3
¥, DataViewtLE FRiLE & F2 8 1) — 1 B4

TypedArray#i B 2 FF I B R R — ILF M (DataView B SZ FEFRUnt8CLASM I HARSFH)

BmART FHKE X MRMECESRE
Int8 1 SILH T 5 signed char
Uint8 1 SOLAN T T 5B H unsigned char
Uint8C 1 SMAHHFSEY (B3RS unsigned char
Int16 2 160775 75 B short
Uint16 2 160 FF 5 B4 unsigned short
Int32 4 320L AT 5 BHL int
Uint32 4 2L 5 BB S unsigned int
Float32 4 RPZDREF=E 4 float
Float64 8 64 FEL double

ER, ZHHIBAFAIRRENSA, TRIUBAKX R,
IRZ VAR RIERAPL, FHE] T 3t A R IE 3w e, TEREPrJIA

o File API
o XMLHttpRequest



e Fetch API
e Canvas
¢ WebSockets



ArrayBufferX} %

ik

ArrayBuffer X ZANRMAF —HHHEHO—BAL, EFRERZRST, REIMRE ( Typedarray LK
A pataview ME)RIEST, HLEEI1EM R LS e AL KI5 .

ArrayBuffer R—AMIERE, WIS EC— BUAT CAAF UEURE R 42 P A7 X 3R

var buf = new (32);

FHEARBAERT —BRZHRIRNFEXE, SN HRERAEZ0. WTLAESR|, ArrayBuffer WHIEREKS
BRERMBEMANFRAD CBALFF)

NTEEXBEAR, REANERENE. Dataview YEKEIE, FERM ArrayBuffer MREHIEAS
#.

var buf = new (32);
var dataView = new (buf);
dataView.getUint8(0)

EHEAEN —B32FHHINAF, B Dataview ME, REUNHRSHSMBHKNK, HEE TR,
SRBR0, FANERENFR ArayBuffertt R, BRIAFTE MLEZ0.

H—F TypedArray ME, 5 pataview MERI—NXHE, EAR—MIERE, N2 HEERE,
NEZNEE e 5.

var buffer = new (12);
var x1 = new (buffer);
x1[o] = 1;

var x2 = new (buffer);
x2[e] = 2;

x1[@]

EEARES N R — B AF, 2RISR 3260H AT 5B (Int32Array MG R ED) MSALAHRT 5 EH
(Uint8Array &R #D - BITHMLEXNNKRR—BNE —MIEBREENRE, SEHE5H—MIL
A

TypedArray L EI M IE R H, FR T2 ArrayBuffer SLBIEASHE, v UBEZLEHAFEASH, BE
SrTE N T BUR Z I ArrayBufferSE61, I [R] I 58 B0 3% B A A2 I IRVEL .

var typedArray = new ([0,1,2]);
typedArray.length

typedArray[0] = 5;
typedArray



THEAREMER TypedArray MER) uint8Array MEREL, B MW SRS BENME. 7JLLE
2|, uintsarray HEIZEMFAEEHAEASE, WEE WFRIRE RN TR
ArrayBuffer.prototype.bytelL.ength

ArrayBuffer SEBIH] byteLength JBiE, IREIFTEH N KB FHKE.

var buffer = new (32);
buffer.bytelength

WRENEHAFXIBRK, AHRSEAM (FARERLAZHESETRNE) , IUGLERERTS
22

if (buffer.bytelLength === n) {
} else {

}

ArrayBuffer.prototype.slice()

ArrayBuffer SEHIH—A slice Hik, REFHNFEXEM—E5, #NAER —DFE ArrayBuffer Xt
%

var buffer = new (8);
var newBuffer = buffer.slice(9, 3);

LHEAREEDN buffer WRBIBI3NFET (NOFLE, BIFEINFZHHESER) , ER—H
B ArrayBuffer Xf%. slice HIEHSELGEWNP, B—PRAESE —BFNE, FEZDRGERE
A~ ArrayBuffer XfH¥EUlit3,

slice HEEZWASH, B ANSEEREITTERTHFS (FZFTH) , BoASERFENBL
MFHFS (REZFH)  WREKE -ANSH, WBARIE ArrayBuffer WHRHLE.

BRT slice Jj¥%, ArrayBuffer XIENREEMERRTHNFNTTE, RARWERL ETESUE, RE
BEEREERS.

ArrayBuffer.isView()

ArrayBuffer H—/NEEHIE isview , REI—MA/RE, RASEEEBN ArrayBuffer HIFLESLH,
RENFERBAEL T HBSE, 2B NTypedArray L5 DataView L1 o



var buffer = new ArrayBuffer(8);
ArrayBuffer.isView(buffer) // false

var v = new Int32Array(buffer);
ArrayBuffer.isView(v) // true



TypedArray#R E

ik

ArrayBuffer NHAEANFEXE, FIUFRSHRBNEE. F—BNE, ARBESDERFEZT
XA (view) o ArrayBuffer BBHFIME, —FZTypedArray#LE, 5 —FZDataViewtiLE .
B E B R AR F — N ERA, 538 S A R RT LR S [F] B $dE 28 8 .

HEl, TypedArrayflE—ILQFEIFRA, B —FUEER R —FiE R E .

o Int8Array: AR STEE, KEINFW.

o Uint8Array: SFLEFFSEE, KEIANFT.

o Uint8ClampedArray: SfLERFSEH, KEINFET, BMHAEANHE,
o Intl6Array: 1600HFF58H, KE2MNFW.

o Uintl6Array: 160 GRF58E, KE2ANFT.

o Int32Array: 32f0HRFSEH, KEANFI.

o Uint32Array: 3200 GRS 8%, KE4NFET.

e Float32Array: 320i7F s, KEANFT.

o Float64Array: 64DIVE %L, KESNFT.

ROMEIER BRI EA, SR ANTypedArrayfL B . EAVRGEEHA, #E length JEM:, #EEHTHE
SEHEF O [1 ) FKWBENTER, FIERARTTE, EEN MR . HE%HA 5TypedArray $ A K%
AEZREUT @,

TypedArray FUHMIFTAE KGR, #BRER—FPAEE,

TypedArray BHM LR RIESLR, AEBT.

TypedArray HUZHKRAKIERIAMENO. LU, new Array(10) R[E—/ANE@EEH, BEEEKEFMKR
5, HE10MNEAL;  new Uint8Array(10) IREI—ATypedArray$tZH, HETHE 10N RERZO0,
TypedArray HUARRZ—EMNE, AHIEFEHE, BREEHEFERER ArrayBuffer WRZ
H, BRIUREXNRLAER buffer JBH.

APEAYEE
TypedArray LB BOFIHIIEBAL, R BRI KL
FIEER O 2 R P

(1) TypedArray(buffer, byteOffset=0, length?)

E—A ArrayBuffer XfHz b, ATUREAERHERE, & 22 MHE.



var b = new (8);

var vl = new (b);
var v2 = new (b, 2);
var v3 = new (b, 2, 2);

EEHABE-BRKENANFNHAE (b ) 2k, ARTEAMUE: v v v2 f v3 o
MBI A8 B BT AR =AN S M

o F—ANSH (WFE) : MEMNNKMEE ArrayBuffer XtH.
o BIASY (Fik) : MEHBENFHFS, BIANOFEE.
o BEASY (iR - MESENEEANE, RIAEIERBNFEXELE R,

B, vi . v2 Ml v3 REEN: vi[e] £—A32MEE, BAFH~FH3; v2[e] £— 8L
HEBY, HRTFH2; vi[e] R—AI6MEE, BRFEFH2~FH3. RELA—WEXHNEEFTEX,
METE RSB LR K.

ER, byteoffset UASHERMKHRERY -8, BNURE.

var buffer = new (8);

var il16 = new (buffer, 1);

EEARES, FER—8NFHH ArrayBuffer MR, RFERXMNRIE DT, BILHRFTH16A
BEHME, R BN, HRHSHIABEFERNTI, Bl byteoffset SHLIMAEM P2 RERR.

WMRBEMNEEF N HIEMIEL ArrayBuffer XTR, UHUf#EH Dataview LB, FEAN Typedarray MLEHR
BEOFH [H 52 BRI A% 2K

(2) TypedArray(length)

MEER AAET ArrayBuffer X%, BEESENFLAERK.

var f64a = new (8);
feda[0] = 10;

feda[l] = 20;

feda[2] = fed4a[0] + f64a[l];

EEARBEAER MR ER FloateaArray A (Gted7wH) , MERINBNHRAME. X, WEH
ERBHSHHRRA NN TUER, HEGANRERES S EHANRIEZTHE.

(3) TypedArray(typedArray)

TypedArray 30 B H43E R %, BT A2 53 — N TypedArray SEBIE NS H



var typedArray = new (new 4));

LA F, Int8Array MIEREIFEZ—A uvintsarray LBIEANSEL

ERE, WRAERKHHL, AREHTSHBANE, XNKERENFRA K. IR —B#m
W SR, PERBANNTFZ E2AA.

var x = new ([, 11);
var y = new (x);

x[9]

ylel

x[0] = 2;

ylel

EmERET, BAH y RUMA x MERIAERK, & x RIKEE, y FEERH.
WRBETFR—BNF, WEARABKRE, TECRATHNSE.

var x = new ([, 11);
var y = new (x.buffer);
x[@]

yle]

x[0] = 2;

yle]

(4) TypedArray(arrayLikeObject)

HWIE RS T DR — M E A, RJF ERERTypedArray L4 .

var typedArray = new ([1, 2, 3, 4]);

R, XN TypedArraylE S EFTFRENSE, AERBEAMAEFELEIME.
EEAAR N — AN E S, ER— A ERFSBEE TypedArray 2.
TypedArray #2H tH AT DA%E ¥ [B] 3@ £ 4 .

var normalArray = .prototype.slice.call(typedArray);

BH Iy ik
RS RAETERUREE, X TypedArray S 58 238 .

e TypedArray.prototype.copyWithin(target, start[, end = this.length])
e TypedArray.prototype.entries()
e TypedArray.prototype.every(callbackfn, thisArg?)



FHEEFENRE, B2RBATENNR, TEFAHERT.
HE, TypedArrayBAHE A concat Fik. WRBESIHF LA TypedArray$, 7LLH T HIXARE.

TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.
TypedArray.

function

prototype.

prototype.filter(callbackfn, thisArg?)
prototype.find(predicate, thisArg?)
prototype.findIndex(predicate, thisArg?)
prototype.forEach(callbackfn, thisArg?)
prototype.indexOf(searchElement, fromIndex=0)
prototype.join(separator)

prototype.keys()
prototype.lastIndexOf(searchElement, fromIndex?)
prototype.map(callbackfn, thisArg?)
prototype.reduce(callbackfn, initialValue?)
prototype.

prototype.reverse()

prototype.slice(start=0, end=this.length)
prototype.some(callbackfn, thisArg?)
prototype.sort(comparefn)

prototype.

prototype.toString()

prototype.values()

(

let totallLength = 0;
for (let arr of arrays) {

}

fill(value, start=0, end=this.length)

reduceRight(callbackfn, initialValue?)

toLocaleString(reservedl?, reserved2?)

totallLength += arr.length;

let result =

let offset

) A

new resultConstructor(totalLength);

)

for (let arr of arrays) {

}

result.set(arr, offset);

offset += arr.length;

return result;

concatenate(

%9"’

TypedArray #H 5 FEEAE—#, HF T lteratorZ O, FreAnTLAgEE I .

.of(1,

)s

.of(3,

))



let ui8 = .of(9, 1, 2);

for (let byte of ui8) {
.log(byte);

}

T

T R KR BUELE W AF RN T Ko

var buffer = new (16);

var int32View = new (buffer);

for (var i = 0; i < int32View.length; i++) {
int32view[i] = 1 * 2;

}

EFEARBBAER—MNMOETH ArrayBuffer WH, REECHEMLE, BT —ARMUBHAINE. BTE
AL EER AN FT, BTCA—FERT DL A4S, KIRON0, 2, 4, 6.

IR BHE LB — N o BB AL, AT L e N —HE IS5 R

var intleView = new (buffer);

for (var i = 0; i < intléeView.length; i++) {
Jdlog("Entry " 4+ 1 + ": " + intleView[i]);

}

BT EA 168 E ST, FrLABEA ArrayBufferst RIUES RSB, RJF, BT x86ik RETHEHA KA
N (little endian) AR X B 2 A5 W HEAE 5 T B9 Py Atttk , 4RO AS B 25 S HEAE B T A P9 A7
FrUBRE T EREIEE R,

tetn, —AEHROANFZHR16EHIE ox12345678 , REHR K/ MIREENFT A2, BAEEN
2787, NMENFREABEMNFZWHERT, ENTMR 78563412 3 KFEWFNEEMEKR, ¥
BENFVHER®, BEFFRRE 12345678 - BEl, FrAMNANBEBJLEEHRE/NGFFE, Bri
TypedArray$U4H N E R A /D imF B P RS HIE, SEBEEFHNU, ZBREANBRERARENFENF RS
¥



RFABRKIGFHFAEE, FLE, REMERZNRENRIERERANRRRTZHF. KHHR—
AR S R —BEEER K FE T F, TypedArray 34 ik IEFIMENT, AT R ARSI /NG 75
FP! R T RRVEXANEE, JavaScriptiI A Dataview X%, WUUBEFTF, TXLHHANA.

THEER T

/] BEFEBEbuffer@&WTFET [0x02, 0x01, 0x03, 0x07]
var buffer = new 4);

var vl = new (buffer);

vi[o] ;

vi[i] 5

vi[2] 5

vi[3] ;

var uIntléView = new (buffer);

/] WENRA N

[/ BTUARBAFT545T 258

if (uIntleview[0] === ) {
.log('OK"); // "OK"

}

// REEHE

uIntleView[2] 5 // FHAN[OXFF, 0x00, 0x03, 0x07]
uIntleView[2] ;5 // FHAEAN[exe5, oxFF, 0x03, 0x07]
uIntleView[1] ;5 // FHAEAN[exe5, oxFF, 0x10, 0x02]

TR BT CURR AT, HETLER/NR T, R KR T F.

const BIG_ENDIAN = ('BIG_ENDIAN');
const LITTLE_ENDIAN = ('LITTLE_ENDIAN');

function getPlatformEndianness() {
let arr32 = .of( )
let arr8 = new (arr32.buffer);
switch ((arr8[0]* ) + (arr8[1]* ) + (arr8[2]* ) + (arr8[3])) {
case :
return BIG_ENDIAN;
case :
return LITTLE_ENDIAN;
default:

throw new ('Unknown endianness');

B2, SEBHAME, TypedArray$H BRI AR UEZBRIENT, PREHPERBEL, Frobk
EHREZ.

BYTES PER_ELEMENTJg {4



F—MILE GRS, #H —A BYTES_PER_ELEMENT B, RARXFMEIEER HIEHFZHEH.

.BYTES_PER_ELEMENT
.BYTES_PER_ELEMENT
.BYTES_PER_ELEMENT

.BYTES_PER_ELEMENT
.BYTES_PER_ELEMENT
.BYTES_PER_ELEMENT
.BYTES_PER_ELEMENT
.BYTES_PER_ELEMENT

XA BHETE TypedArray S LBEEIREL, BJA TypedArray.prototype.BYTES_PER_ELEMENT o

ArrayBuffer5 = £ & 1) B.AH % #

ArrayBuffer ¥ NTFLRFH, REBTFRBHEAN ArrayBuffer , H—AHETIR, BEIFRFERIMILITIERHE
Mo BEFFF B RKAUTE-164419 (JavaScriptf) AFRAIZ T ) , WLLH CREFHBRERH.

function ( ) {
return .fromCharCode.apply( , hew (buf));
}
function ( ) {
var buf = new (str.length * 2);
var bufView = new (buf);
for (var i = 0, strLen = str.length; i < strLen; i++) {
bufvView[i] = str.charCodeAt(i);
}
return buf;
}

&

AEFMERR, FGEANNBELEEAREN. BHXAEE, oGt . thin, SHMERERH
—ANSOLH kHIE, WMERBN—ANMHIE, BMewd .

TypedArray ¥ 41 H 8 AL ERHRN, faj BAoR UL, WU MFEAR AL, SR)5 12 RE AL B R A AT A RE

var uint8 = new (1);
uint8[9] = ;

uint8[0]

uint8[9] = -1;

uint8[o]



FEAREF,  uintg B—ASMAE, W256H Z#HIERE—NIMKIME 100000000 , XBTHEES KR
o RI\EHN, RESGEEE8AL, Bl ooeeeeee . uints ERIMBRMN R LK S KIS BE, BT
Pl ooo00000 HifE 0 .

FBAETH BN AR 2MAME TR, 2R, BN ERE#TEEE, REMN 1 . tkin, -
1 MNEER 1, #TEEHEUE, 83 11111110 , BNtk 1 SEMLE
A 11111111 . uints ERBEFSHSABEEME 11111111 , REISERERBLE 255 .

— MR BN, AT PR

o IEMEH C(overflow) : HINERFTUAMEIERAEWEKNE, SRS T Y HIERANER/MEMN LR
1B, BEEl.

o fiEEH C(underflow) : HJEANE/NTHEIHERENR/ME, ERETLAEERBENBRRERER
B, Bkl

BE NHETF.
var int8 = new (1);

int8[9] ;
int8[0]

int8[9] ;
int8[0]

EmEBIFH,  ints R—AVHEASHSMLELEMNE, ENHEKNERI2T, R/IMER-128. WAEA 128 I,
MAETEREE 1, RERMENERE, BREROMN, HRE -128 ; WAEAR -129 B,
LT AAEE 1, REBRRKERERE BMErSORN, BakE 127 .

Uint8ClampedArray FREIRBEHAN, 5 EEEMNAR. BME, ARREIEMGEY, ZE—BETY
B BOE R BB RE, BI255; AURRASA MY, ZE RS T AEEE RN RME, B0,

var uint8c = new (1);
uint8c[0] = g

uint8c[0]

uint8c[0] = -1;

uint8c[0]

FE#HFH, uintsc £—A> uint8ClampedArray E, IE[A)%S A #RIR [B1255, 4 E % H AR [E0.

TypedArray.prototype.buffer

TypedArray Ll fibuffer @14, &R EIEEB N F XX RF ArrayBuffer XFTHR. ZBEHEAREZBEHE.

var a = new (64);

var b

new (a.buffer);



FHERAEK a MEXNEM b MEXNER, WREFA—A ArrayBuffer XIER, BIF—BATF.

TypedArray.prototype.byteLength, TypedArray.prototype.byteOffset

byteLength JE&IR I TypedArray it SR AFKE, BARNFT. byteoffset JEBHIREITypedArray
BAHAMNKE ArrayBuffer X RN FZHHIE. XHANEHEERZ R EEE.

var b = new (8);

var vl = new (b);

var v2 = new (b, 2);
var v3 = new (b, 2, 2);

vl.bytelLength
v2.bytelLength
v3.bytelLength
vl.byteOffset

v2.byteOffset
v3.byteOffset

TypedArray.prototype.length

length BHMRRTypedArrayBHEF LN A . EER byteLength BHEM length BHERXS, #iE
REFNKE, EERBAKE.

var a = new (8);

a.length
a.bytelLength

TypedArray.prototype.set()

TypedArray 3401 set HERATEBIZA (FiEHHARTypedArayHH) , MR —BHNAETEEHF]
HA—BAF.

var a = new (8)
var b = new (8);
b.set(a);

EEARBES a HAKNNEER b HA, ERBERAFNER, tb—P NIRRT EHRES.
set FIERALAERE -ANSH, RrAM b MREEBE—NRATFIERSR a R,



var a = new (8);
var b = new (10);
b.set(a, 2)

FHEAEK b HAK a BAZHINRRA, FIUMN b[2] JFEEH.

TypedArray.prototype.subarray()

subarray HVERMN T TypedArray$ ¥ —B 4, BHEVL—MFHHIME.

var a = new (8);
var b = a.subarray(2,3);

a.bytelength
b.byteLength

subarray HIEHIH—NMSHEREHEHNRRAFES, BASERERVRAFS (AFZEA) , WREH
MAEEFAMAETBR. L, EEARBE a.subarray(2,3) , EWRELRAEY a[2] — MR, FHE
BR2.

TypedArray.prototype.slice()
TypeArray 3£ slice F¥k, B LLREI—AME @A B KH I TypedArray L5 .
let ui8 = .of(9, 1, 2);

uig8.slice(-1)

EHEAHET, uis RSMERSEHEBAMEN —NEH. B slice HEMUNBFHAEZH, RE—
AN KA I S

slice HEKZH, RRBEHANBKRME, FTFHERFHRA. fERFERKAZE, BI-D9E%EE 1
B, 2RREEEZAME, UK.

TypedArray.of()
TypedArray 5 AP T B HIE R L, #HE NS HE of » ATFRESEERN—NMTypedArrayLHi

O-F( »y "9 )

THE=F RIS A R — A TypedArray 34 .



let tarr = new ([1,2,31);

let tarr = .0f(1,2,3);

let tarr = new (3);

tarr[0] = 0;

tarr[1] = 1;

tarr[2] = 2;
TypedArray.from()

BAETE from BX—NEGNBIESH (LA EASH, RE—NET A TypedArray £
Bl

from([0, 1, 2])

XA IEE ] UK —FP TypedArray 26, #45—HM.

var uile = .from( .of(0, 1, 2));

uilé instanceof

from JIEEFATEZ—NREL EARSASH, RRNEATRHEITES, HRERLL map Fik.

.of( R R ).map(x => 2 * x)

.from( .of( , , ), X => * x)

LB FH, from FIEEERERS, XUHBHEREXTH AR OB EAH, AR EKES
PrEEHEAH, WA, from SBKE—NSEIEER TypedArray$dH, ¥R HS—BRNEZF (FHARF
M3IZHAANFY) , REHEFITHE,



HEeUE

BT LB MG R AOT DA e R L B AR, FTOAER—BNAFZH, W DMRIRIF AR AR B HdE, X
g R a e,

var buffer = new (24);

var idvView = new (buffer, 0, 1);

var usernameView = new (buffer, 4, )
var amountDueView = new (buffer, , 1);

FEAARR R — A 24FH K ArrayBufferit 8, 2 BREANE5

o FHHORFEH3: INRMNLHFSEE
o FHAB|FEH19: 167 BH
o FH20B|FEH23: 13200 AH

XA HEE ST AR AT MCIE 5 ik

struct someStruct {
unsigned long id;
char username[16];

float amountDue;

%



DataView#t &

MR —BREECHE L MAEE (MRS B[BAARKHTTPEIE) , XN TES ArrayBuffer SIRMEEM
EILAS, ERTLLES Dataview MLEIZEATHRIE.

Dataview MERMEFE Z#IEIED, MEAXHEEZTF. &K, ERITHR L, ArrayBuffer XTRHHZ
FrTypedArraytL B, ZARMM K. BFRZBHIANK EEEZHE, FRUFERARIKZNT R T ;
M Dataview MERIWITHEHK, RFARMGEMEZEEEROEIE, U KnZENFE/N RN FEUBEIT

Dataview MLEAGWRMIERE, BZ—1N ArrayBuffer XIRIEASE, EBME.

( buffer [, FWRHME [, KE]D);
THEZ—MIF.
var buffer = new (24);
var dv = new (buffer);

Dataview BB LLTEM, & X5 TypedArray SEHIHIFA HEME .

e DataView.prototype.buffer: i [=]%} B ] ArrayBufferXf 5
e DataView.prototype.byteLength: iR [E G#EM AN FFZHKE
o DataView.prototype.byteOffset: 1 [Bl =4 5 A1 B AX BL ) Array Buffer iy 5 #1884~ 715 FF 46

DataView SEHIRMSNTTIEIEINAAF

o getInt8: LEUANFT, RE—ASHMLEH.

o getUint8: LEUIANFT, BREI—NTLRFSHISAIEES
o getlntl6: FEHOANFH, RE—16ALEH

o getUint16: EE2ANFT, BREI—/NERFSHI 16608 E.
o getInt32: EEUANFN, REI—A32M0 8%

o getUint32: LEANFEHN, RE—NERFS R3320 S
o getFloat32: LE4ANFTT, JREI—/AN320LEF %,

o getFloat6d: LN FN, IRE—A64RIIFE R,

R—RIetTENSHHR—AFHF S (PRREAH, BUSRE) , R NBADFHIFHEIERR.

var buffer = new (24);
var dv = new (buffer);
var vl = dv.getUint8(9);

var v2 = dv.getUint16(1);

var v3 = dv.getUint16(3);



EEARFSEIT ArrayBuffer MRIFISNFE, Hpa — A SOIBEMBA+AGELL.

WR—KIZEHEANBEHAN A LFZT, SOAABEENEE TR, ARE/NMNEHFERRKRETF. Rk
EOLF, Dataview M get VAR KuZFH TR, WEFEEMFHNMNGFZTFBR, BHA
£ get HERE -ANSEIEE true o

var vl = dv.getUintle6(1, )

var v2 = dv.getUintle6(3, )

var v3 = dv.getUint16(3);

DataView#L B $2 8N T EBE NN .

o setInt8: B AINFETHISA EEE.

o setUint8: SN INFH RIS TLRF 5 HH .
o setlntl6: HAN2MNFI 1600 RS .

o setUintl16: S5 N2/NFH 160 TR 5 8.
o setInt32: HAANFEHIZ2AEESL.

o setUint32: B NANFITH2M RS EE.
o setFloat32: B ANANFEITHI32007F ri .

o setFloat64: B A8/ FH 64N F i E.

X—RFlsethik, BEBANSH, B—NSEEREZTFS, RIMNBENEZFHEBEN, EANSEABAN
BHE. N TFRMESAWARFE N ELZTH T, TEREEZASH, falseTi#H undefined R~ F K 7
FREEN, trueRnFHNMNGETFEAN.

dv.setInt32(0, , )

dv.setInt32(4, )

dv.setFloat32(s, , )5

W RANH R IEAE A B TH LI 755 7, AT DASR A T T AR A B 7 3K

var littleEndian = (function() {

var buffer = new (2);

new (buffer).setIntl6(9, , )

return new (buffer)[0] === 5
NO;

WHRIRE true , MEPNHFHF; WHRIRE false , RKWETFo






— B B H RN A

KEKWeb APIFHZE] T ArrayBuffer XTHRA'E BN %,

AJAX

YL, RS IEIE AJAXHAE R BB E L ABEE, B responseType JBHERIA
N text . XMLHttpRequest 28 "hR XHR2 FCFARS2FIRE —#EHIBHE, XIS . 05
TEIR B ) ik BE KA, WTPAEIREIZRA ( responseType ) N arraybuffer ; IIERAFNE, BLiX
N blob .

var xhr = new XMLHttpRequest();
xhr.open('GET', someUrl);
xhr.responseType = 'arraybuffer';

xhr.onload = function () {
let arrayBuffer = xhr.response;

};

xhr.send();

IR ANE & BRI R32AL 8%, W MR T XA AL,

xhr.onreadystatechange = function () {
if (req.readyState === ) {
var arrayResponse = xhr.response;
var dataView = new (arrayResponse);
var ints = new (dataView.bytelLength / 4);

xhrDiv.style.backgroundColor = "#0OFF00";
xhrDiv.innerText = "Array is " + ints.length + "uints long";

Canvas

ML canvas JLERHIH K ZHFIREEIE, METypedArray$4 .

var canvas = .getElementById( 'myCanvas');
var ctx = canvas.getContext('2d");

var imageData = ctx.getImageData(@, 0, canvas.width, canvas.height);
var uint8ClampedArray = imageData.data;

REERNE, LEMAEE typedarray BEIRR— M TypedArray$id, {H2'EHRMEREZ—ME
%t canvas TTEKIEAERAE uintsClampedArray  XPMMEREKE S, AL HG, B FET



R AT S RIS B H, B R BEEE0~255, MHAAEBEKNEESERAEY . ARG TR
TEXRKFTE.

BHIRG, MRECEROFOMEBAN vintsarray KRB, AT —gammalB KI5, B FUXHETH:

u8[i] = .min( , .max(0, u8[i] * gamma));

BN uint8array REISTFRKF2550BHER (BLIOXFF+1) , £ H31ZEA0x00, FrCAE G NRES
LHEXFRE. XFEAURRR, EEmMERE. ERBBIEE RN uintsClampedArray R, HEELFEILAF
ER

pixels[i] *= gamma;

Uint8ClampedArray REVHALRKE/DNTOMME R R0, HRF255MME B N255. R, IE 10ASCRIZRKEL.

WebSocket
WebSocket FJLL@IE ArrayBuffer , FRIB BRI = 3 B .
var socket = new WebSocket('ws://127.0.0.1:8081");
socket.binaryType = 'arraybuffer';
socket.addEventListener('open', function ( ) {
var typedArray = new (4);

socket.send(typedArray.buffer);
1

socket.addEventListener('message’, function ( ) {
var arrayBuffer = event.data;

1)

Fetch API

Fetch AP EI 1848, B2 ArrayBuffer XfH.

fetch(url)

.then(function( ){
return request.arrayBuffer()

})

.then(function( ){

1)



File API
A0 SR ANE — AN ORI R B R A, AT ORI AN SO BN Array BufferXt 5.

var fileInput = .getElementById('fileInput');
var file = fileInput.files[9];
var reader = new FileReader();
reader.readAsArrayBuffer(file);
reader.onload = function () {

var arrayBuffer = reader.result;

};

T A Ebmp LA BE file ZER—AMREAbMpIXAFRISCHR R, B RIERBOF.

var reader = new FileReader();
reader.addEventListener("load", processimage, )8
reader.readAsArrayBuffer(file);

WG, &EEEBRERER S SoE I BEE 2 E#Y —MDataViewtL B, FEIL—bitmapH &,
THBEE G, &5k EGRREcanvas iR ZH .

function (e) {
var buffer = e.target.result;
var datav = new (buffer);
var bitmap = {};

HAAGE REBIER, SABEompi Xk, BRSNS LKRAME XL, ESHE R,

bitmap.fileheader = {};

bitmap.fileheader.bfType = datav.getUint16(0, );
bitmap.fileheader.bfSize = datav.getUint32(2, )
bitmap.fileheader.bfReservedl = datav.getUintl16(6, );
bitmap.fileheader.bfReserved2 = datav.getUint16(8, );
bitmap.fileheader.bfOffBits = datav.getUint32(109, )

BEAEEBTE B



bitmap.infoheader = {};

bitmap.infoheader.biSize = datav.getUint32(14, )
bitmap.infoheader.biWidth = datav.getUint32(18, )
bitmap.infoheader.biHeight = datav.getUint32(22, )
bitmap.infoheader.biPlanes = datav.getUintl6(26, )
bitmap.infoheader.biBitCount = datav.getUint16(28, )
bitmap.infoheader.biCompression = datav.getUint32(30, )
bitmap.infoheader.biSizeImage = datav.getUint32(34, )
bitmap.infoheader.biXPelsPerMeter = datav.getUint32(33, )
bitmap.infoheader.biYPelsPerMeter = datav.getUint32(42, )
bitmap.infoheader.biClrUsed = datav.getUint32(46, )
bitmap.infoheader.biClrImportant = datav.getUint32(50, )

RIELCHEEBESHBRER

var start = bitmap.fileheader.bfOffBits;
bitmap.pixels = new (buffer, start);

2k, BBEXHRHEESTAETR. T—2, TURERE, #TEGEDE, SZERg, S&BRE
CanvasM TR Z Ho






SetFIMapZ#E 254

Set

2% NAER7 S
ESGHHLT H MBI SHISet, TRUTHA, ERRAMEMRE—1, BHELOME.
St B —MIEES, FIREMSeYRLH .

var s = new O

[2, 3, 5, 4, 5, 2, ].map(x => s.add(x));

for (let i of s) {
-log(i);
}

EHEARISIEE add FIERStEEMMMARG, ZREHASALHAHIMELZKE.
SetBR F Al AR — M (BERIUBARINZ) NS, RRMIMmL.

var set = new ([1, 2, 3, 4, 41);
[...set]
var items = new (1, 2, 3, 4, 5, 5, 5, 51);

items.size

function O {
return [...document.querySelectorAll('div')];
}
var set = new (divs());
set.size

divs().forEach(div => set.add(div));
set.size

EmEARE S, Fl—ME R set REIRBAMENSH, FIZREZRUBANTEIENSH.
EEARBEH, BRI T —MERBHEERR RN,



[...new (array)]

FISetiI N BB, R RAERBFER, Ll s M "s* BFEAMNAEMME. Seth AW H MERE A,
8 B SVE MU i Same-value equality”, BERUATHBHAFEHRF ( === ) , TEMXHE Nan FTH
5, TIRHHSEENAN Nan AETES,

let set = new 0);
let a = 8
let b = 5

set.add(a);
set.add(b);
set

EHEARBD EISetSEFEM T A NaN , HERBEIMA—A. XRH, FESctWHE, B Nan RHE.
A5k, AN RERAHER

let set = new 0);

set.add({});
set.size

set.add({});
set.size

FHEABER, BTRNENEAEE, Ve ARAME.

SetSK i i J& 4 A1 75 ¥
SetE I SEHIA DL T R L.

e Set.prototype.constructor : MERE, BRABE set H¥.
e Set.prototype.size : IR[E Set SZHIRJRERR B2,

SetSEBIMITTVED APIRIE: BiETiiE (ATHRERE MEhTE (ATEARA  THENBUAERE
Tt

e add(value) : WINFEAME, REISetEt4 5.

o delete(value) : MIBRFEAME, BE—MA/RE, RABEBRRERI.
e has(value) : REI—IMA/RME, RANZELEBN set HIBR.

e clear() : JBERRFIERRE, BAHEREIE.

b HEX LR AT R SE B .



s.add(1).add(2).add(2);
/] ER2BIANT PR

s.size // 2

w0

.has(1) // true
.has(2) // true
.has(3) // false

n n

w0

.delete(2);
.has(2) // false

w0

THE—AXE, EEEAKRSEE—NMELE, object ZHM set HHHBIENF.

/] WNERNBE

var properties = {
'width': 1,
"height':

}s

if (properties[someName]) {
// do something
// SetM5ik

var properties = new O

properties.add('width");
properties.add('height');

if (properties.has(someName)) {
// do something

Array.from J5¥ET] LA¥ESets i N4 .

var items

new ([ ) ) ) B ]);

.from(items);

var array

XA T ERBAER R R B — M7k

function dedupe( ) A
return .from(new (array));

dedupe([1, 1, 2, 31) // [1, 2, 3]



i s A
SetE B PIASBE 7725, 7T DU F B R

o keys() : REI—AMEZKIET R

e values() : R[EI—/VBEEIET

e entries() : IR[E—/ANEEX 2R
e forEach() : ¥Rl RE0E 8K A

key H¥E. value H¥E. entries HIEREIMERZBEIB/ANR GEN (lteratort RY —F) o HFSet
B FERe, RARME (HERELNBELF —ME , FTBL key HVEM value HEMITATZEE—
.

let set = new (['red', 'green', 'blue'l);

for (let item of set.keys()) {
.log(item);

for (let item of set.values()) {
.log(item);

for (let item of set.entries()) {
.log(item);

EHEARESH,  entries JiEERMBINEHAE, RN GERAGMEE, oGRS —N8H, ERPHARRA
TEEME.

SetGE W R SLBHIERINRTIE T, ERIBRINBE SRR B2 ER values Hik.

.prototype[ .iterator] === .prototype.values

XEWRE, "JUIEEE values H¥E, BEIER for...of PE¥EFSet.



let set = new (['red', 'green', 'blue']);

for (let x of set) {
-log(x);

}
// red

// green
// blue

BTy REEM ( ... ) WEHMEA for...of &, FrLAHA BLH T Setdit.

let set = new (['red', 'green', 'blue'l);
let arr = [...set];
// ['red', 'green', 'blue']

VRIBHGMSASHMSE G, BT AERBANERRA

let arr = [ b) b) b) ) ) ]J
let unique = [...new (arr)];
// [3, 5, 2]

mH, BAK map M filter FHIEWR LA FSetT .

let set = new ([1, 2, 31);
set = new ([...set].map(x => x * 2));
// RESet&H: {2, 4, 6}

let set = new ([1, 2, 3, 4, 51);

set = new ([...set].filter(x => (x % 2) == 0));
// RESet&ity: {2, 4}

K fE FHSet, TR A ZHuSEIN 4 (Union) « 385 (Intersect) FIZEHE (Difference)

let a = new ([1, 2, 31);

let b = new ([4, 3, 21);

/] HE

let union new ([...a, ...bl);

/7 [1, 2, 3, 4]

/] ZH
let intersect = new ([...a].filter(x => b.has(x)));
/1 [2, 3]

/] E&
let difference = new ([...a].filter(x => !b.has(x)));
/7 [1]



SetZEMHISEBI) forEach J7ik, MTXEANRRAPATIEMERNE, BHREE.

let set = new ([1, 2, 30);
set.forEach((value, key) => .log(value * 2) )

FHEAEGEHA, fortach HEMSHEHME - MEERL. ZRENSHIRTOVRE. BE. £E5455 (L
BIEE T %ZSH0 - Ak,  forEach FEBEWLUHEHE -ANSH, RFHERthisH R,

IR I RAE R, PR FERIISetSit, HETRA BERNITE, BERMRETE. —FMENAR
SetZE MBS — MR HIEEH, RIEWES FRKISetEM; 55— MR R M Array. from 75 ¥ .

let set = new ([1, 2, 31);
set = new ([...set].map(val => val * 2));

let set = new ([, 2, 31);
set = new ( .from(set, val => val * 2));

EEARBS IR T M S, BRI R R KISet S .



WeakSet

WeakSetZ 1 5SetRMEl, BRAERNENES. HE, BEEStHMMX.
B 56, WeakSetH it RBERN R, TARERHARELHIME.

HIK, WeakSetH FIXt RARRZFG5I H, RIS BIRALEIAE B WeakSetsHiZ X R G FH, W2, wREf
W REAFESI FIZN R, AR ERYLES B3 ERZST RS HRAAE, A ERENREFEET
WeakSetz H1. XM EEWRE, TiE5I FWeakSetHI &, B WeakSet /A A] & i ) .

var ws = new 0);
ws.add(1)

ws.add( O)

FEARE R E M WeakSetim il — M UEM symbol 1H, FRME, F AWeakSet R GEHE N Ko
WeakSet@2 —MIERE, ATLMERH new 4, BIEWeakSetHIELEWM .

var ws = new O

YERME R, WeakSet™] A2 — M HBRUBARIN ZIEASH . (Ehntk, EMAFiterabledk D
R, #AUMEAWeakSet IS H. ) ZBAKFTERR, #e HINHRAWeakSet LI X G KK 7 .

var‘a=[[,],[,]];

var ws = new (a);

LTHEAREF, a B2—MEYE, EAERINRG, BERAHAE. B a /EAWeakSetliEREMSE, a MR
B4 BB N WeakSet i il 7 o

ER, 2 a BAKBRABAWeakSet IR, AR a HHALL. XEWRE, HHAKBRRRERNR.

var b = [3, 4];

var ws = new (b);

LS, A b FRRARNER, IMAWeaKSetii k4.
WeakSet@ B LT =A ik,

o WeakSet.prototype.add(value): [ WeakSetSZFIHIN—ANHT K7
o WeakSet.prototype.delete(value): & FxWeakSet LRI I8 E B R -
o WeakSet.prototype.has(value): & [E—Mi/R1E, RRFEMEREBEWeakSetLHl 2.

THZA T



var ws = new O

var obj = {};
var foo = {};
ws.add( )

ws.add(obj);

ws.has( ); // true
ws.has(foo); // false

ws.delete( )
ws.has( ) // false

WeakSeti& i size J&M:, WAHEIMNEBIERIRR.

ws.size // undefined

ws.forEach // undefined

ws.forEach(function( ){ .log('WeakSet has ' + item)})

// TypeError: undefined is not a function

FEARERAEIRE size M forEach B, FERADEERI.

WeakSet/NRE 7, REAGAARIGIH, R FARRHER, BEHHLHTERIERRMFE, 1R ERIRNE
PR, MEBEART . WeakSetfI—NHAL, RAEFDOMT A, TAMELXET SACHBERE, =
51 R A AE R -

T TH A& WeakSet ) 5 — ANl F o

const foos = new O
class Foo {

constructor() {

foos.add(this)
}
method () {
if (!foos.has(this)) {
throw new ('Foo.prototype.method REETEFoolsfl LA ! ');
}
}

}

LHARBLEIET Foo MISEBITTE, HREETE Foo MISEH LA . X B WeakSethiFibRZ, foos X5L
BIRIEI A, A ANFEWHLE, B R SEEEHE, RHAER foos , WASHIMAFME.



Map

Map#5 ) i) B B A2 A 2

JavaScriptfIXf & (Object) , Am _ERBEBMEX LS (Hashgit) , HRERBEAFRHHEAER. XEERME
PR T AR K FR 1 o

var data = {};
var element = .getElementById("myDiv");

data[element] = metadata;
data["[Object HTMLDivElement]"]

AR E AR —ANDOMY RAE X fdatalfi5E, EHRBETXNRRBEZFERHFEERNESL, Frllelementtf B
W NFRFE [Object HTMLDivElement] o

AT RGN, ES6RM T MapBiE&H . ERUTHER, LEBENNES, HEA“RNEEARTF
FreR, BFMARBHE (BEXNZR) MATLLAIERE. R, ObjectZMRAL T FRFH—E KX, Mapss
HRBE T “E—E RIXT R, R—MESEERHashSE LI, WRRTERENRBIELH, MaptbObjectsE
Hid.

var m

new O
{p: "Hello World"};

var o

m.set(o, "content")

m.get(o)

]

.has (o)
.delete(0)
.has (o)

E]

E]

LR Hsetliih, KX RoBEmiK— A8, MG EM et ML RBUXNME, B M delete 7 MR T
XAV,

YERMIERH, Mapth il NEZ — M BAEASE . ZBARR R R — MR EN A
var map = new ([["name", "FK="], ["title", "Author"]]);

map.size
map.has("name")
map.get("name")
map.has("title")
map.get("title")

EHEAHER EMapL IR, BiEE T WA name A title o
Map#tii& R R R BAE NS H, Ehs EHAT IR TR EE.



var items = [
["name", "3k="1,
["title", "Author"]
1
var map = new O
items.forkach(([key, value]) => map.set(key, value));

ISR — MR L IRAE, 5 TH) A ERE R 5 A T A

let map = new N
map
.set(1, 'aaa')

.set(1, 'bbb');

map.get(1l) // "bbb"

LA 1 EERMERK, F—RIEEZ —IRIE.
R —A KA, WIREl undefined -

new ().get('asfddfsasadf"')
// undefined

ER, REXMNFE—MNREGIH, MapZ A HEMAR—ME. X—REZIEE DD,
var map = new O);

map.set(['a'], )
map.get(['a']) // undefined

FHEAREE set M get H¥E, REAEXE -, HELPR EXEWAME, WAERERA—FER,
M get FIETIEELEZSE, REl undefined o
EH, FFERERFHENLE, EMapgiaH A M.

var map = new 0);

var k1 = ['a'];
var k2 = ['a'];

map
.set(k1, )
.set(k2, )

map.get(k1l) // 111
map.get(k2) // 222



FEAES, T8 k1 M k2 KER K, EREAIEMap PR .

B LR, MapH)8#schr ERERAFMBEIER, REAFMIEA—F, SRR, XgR T 4R
PERESE Cclash) KRR, BATY RAAKERNE, mRERSRIEARA, BHARELH KBS RE
EHRIERA .

IRMapHI R — MR RBKE (BT FRE. ARE , WRAERME™RHESE, MapHR—1
8, BEOM-0. Ko, BEMNaNAHEAET B S, EMapfHR AR,

let map = new O

map.set( R );
map.get( )

map.set (-9, )
map.get(+9)

S5 4 J Ak A0 B A O ik
Map %514 1 5251 A UL R JB MRS 1R T ¥ o
(1) size)B
size JBMEIR [EIMap4h iR R S 5.

let map = new 0);
map.set('foo', )
map.set('bar’, );
map.size

(2) set(key, value)

set HVEWE key FIMMEME, RFREENMMapdi. R key BEHMHE, NEESWERN, G0

var m = new O

m.set("edition", 6)
m.set( , "standard")

m.set( > "'nah")

set HiEREIM&MapA &, HLr IR S,

let map = new O
.set(1, 'a'")
.set(2, 'b")
.set(3, 'c');



(3) get(key)

get HIEEEEL key XTRIFIBEME, WRILAZ key , B[ undefined -
var m = new O;

var hello = function() { .log("hello");}
m.set(hello, "Hello ES6!") // #REH

m.get(hello) // Hello ES6!

(4) has(key)

has JIVEIRE—AM/RE, RAENRBREBEMapBIESEE T

var m = new O

=

.set("edition", 6);
m.set( , "standard");

m.set( > "nah");

m.has("edition") // true
m.has("years™) // false
m.has( ) // true
m.has( ) // true

(5) delete(key)

delete HiEMIBREAS, REltrue. WRMBREM, &[F false.

var m = new O

m.set( > "nah");

m.has( ) // true
m.delete( )

m.has( ) // false
(6) clear()

clear HIEBERAIARR, BHREME.

let map = new 0O
map.set('foo', )
map.set('bar’, )

map.size // 2
map.clear()
map.size // ©



3 J 75

Map J5 A 52 it = /N 1k 7 5% A2 B bR B0 — A8 ) 5 v
o keys(): IR [EI5E4 K328 o
o values(): IR [E]58{H HI 35 o

e entries(): IR [EIFTH BRI T35 .
e forEach(): #®JiMaplIFTH B3R o

TR AE L
let map = new ([

['F', 'no'],
['T|) Iyesl]l

s

for (let key of map.keys()) {
-log(key);

}

// "F"

/] T

for (let value of map.values()) {
.log(value);

// "no"
// "yes"

for (let item of map.entries()) {
.log(item[©], item[1]);

}

// "F" "no"
// "T" "yes"
/] BE

for (let [key, value] of map.entries()) {
.log(key, value);

}

// ZERTFEHmap.entries()
for (let [key, value] of map) {
.log(key, value);

}

FHEAERERRNET, RrMapZHEIEBRINEFH#ED ( symbol.iterator AL , Bt

7 entries H¥k.

map [ .iterator] === map.entries
// true



Map SR NS, WRIRENTERS MY REBEM (. .

let map = new ([
[1, 'one'],
[2, "two'],
[3, 'three'],

s

[...map.keys()]
// [1, 2, 3]

[...map.values()]
// ['one', 'two', 'three']

[...map.entries()]
// [[1,'one'], [2, "two'], [3, 'three']]

[...map]
// [[1,'one"'], [2, 'two'], [3, 'three']]

ZEBARmapTTiE. filterd7ik, W LASZIIMapi )@ I AS 38 (MapZ & & A mapMfilter 5% o

let map® = new O
.set(1, 'a'")
.set(2, 'b")
.set(3, 'c');

let mapl = new (
[...mapo].filter(([k, v]) => k < 3)

)

// FEHEMap4ER {1 => 'a', 2 => 'b'}

let map2 = new (
[...map0].map(([k, v]) => [k * 2, " " + v])
)5
/] FEEMapgEf {2 => '_a', 4=> ' b', 6 =>"'c'}

AN, MapicF —AMorEach 5%, S#4 FIforBach 7638, AT PASEBLIE .

map.forEach(function( )) {
.log("Key: %s, Value: %s", key, value);

};

forBach iER Al LR 58 A58, FRYEEthis.



var reporter = {

report: function( ) {
.log("Key: %s, Value: %s", key, value);
}
}s
map.forEach(function( ) {

this.report(key, value);
}, reporter);

FHEMRRES,  forEach HEWMEIEAEREH this , BIENM reporter .

5 H A B 48 &5 149 1) AR B
(1) Map¥ R%4A
B CERE, Map® ABARITERTTE, REMHT REEF (D .

let myMap = new ().set( , 7).set({foo: 3}, ['abc']);

[...myMap]
// [ [ true, 7 ], [ { foo: 3 }, [ 'abc' ] ] ]

(2) A NMap
W BHE AMapti& iR, HUAT BAE IMap.

new ([T » 71, [{foo: 3}, ["abc']]])
// Map {true => 7, Object {foo: 3} => ['abc']}

(3) Map# WXt %
MR FTAMapIBE R FRER, B UEAN R,

function strMapToObj( ) {

let obj = .create( )

for (let [k,v] of strMap) {

obj[k] = v;

}

return obj;
}
let myMap = new ().set('yes"', ).set('no’, )
strMapToObj (myMap)

// { yes: true, no: false }

(4) X} 5 ¥ ~NMap



function objToStrMap( ) {
let strMap = new O

for (let k of .keys(obj)) {
strMap.set(k, obj[k]);
}
return strMap;
}
objToStrMap({yes: , ho: 1)

// [ [ 'yes', true ], [ 'no', false ] ]

(5) Map#: HISON

Map# HISONE X HFiiE R . —FiER R, Mapliie L #2 7 are, XA Lk B A% £ ISON.

function strMapToJson( ) {
return .stringify(strMapToObj(strMap));
}
let myMap = new ().set('yes', ).set('no’, )H
strMapToJson(myMap)

// '{"yes":true,"no":false}"

A—MELRE, MapHIRAAIEFRE, XTI CLEFHE AHAISON.

function mapToArrayJson( ) {
return .stringify([...map]);

let myMap = new ().set( > 7).set({foo: 3}, ['abc']);
mapToArrayJson(myMap)
// ‘'[[true,7],[{"foo":3},["abc"]]]"

(6) JSON#: HMap

JSON¥ AMap, EHERT, IARLZMEFIIE.

function jsonToStrMap( ) {
return objToStrMap( .parse(jsonStr));

}

jsonToStrMap('{"yes":true,"no":false}")
// Map {'yes' => true, 'no' => false}

B, H—MRHRER, BNISONBR—IMH, BEMMARRES, XR-MAHMRARHE. X
B, BRI PA——XF BRI EE A Map. XA R B 5 RISON M i 4k o



function jsonToMap(jsonStr) {
return new Map(JSON.parse(jsonStr));

jsonToMap('[[true,7],[{"foo":3},["abc"]]]")
// Map {true => 7, Object {foo: 3} => ['abc']}



WeakMap

WeakMap %55 Map ZEMEEARML, MWE—KXHREREZNEMERRESL  null BRI , NERZHA
RAURENE NS, THRAZFTIRARKNE, At ALk B

var map = new O
map.set(1l, 2)

map.set( 0, 2)

EEARES, R 1 A symbol fEANWeakMapHI8E4, #SHEE.

WeakMap 1Bttt BMFET, BARXNRIFEEIM Gk EWHLEIAR %5 B EBAEND , BT R
SHRATRESW BFIER . DR BEEWUE, WeakMap HBIBRNMAEMER. RENALR, —4%HDOM
TLRH WeakMap ZiH4, JIEADOMITRBLRFER, HATXMK weakMap iLXRB& BIIWBER. HA
£, weakmap HITHBZERMR, EHRITMMKINER, AHRESERRER. WeakMap FHFBITRIILA

THR weakMap LHHKI—46TF, WTLERMELE Map JLF—H.

var wm = new O;

var element = .querySelector(".element");

wm.set(element, "Original");
wm.get(element)

element.parentNode.removeChild(element);
element = ;
wm.get(element)

LHEAES, TE wm 22— WeakMap 2, BATE— DoM TP element TENHELZ, REHBXA
R, element XM EZNHEART, HEIHXNMEELHIEE undefined .

WeakMap5MapfEAPI LI X A EERBH A, —REFEHERE (K

B key() ~ values() M entries() HiE) , HEFH size BY:; “RELEEST, BIAZFF clear K
. X5 weakMap HIBBAHITANGI . LR EIKHLHIZEEE R, B, weakMap RA AT IEW]

FH: get() - set() -~ has() - delete() o

var wm = new O

wm.size

wm. forEach

B SCHIE, WeakMap i IS0 837 & R DOM ™ R A4 . THEE M T



.getElementById('logo');
0;

let myElement

Il
>
)
=

let myWeakmap
myWeakmap.set(myElement, {timesClicked: ©});

myElement.addEventListener('click', function() {
let logoData = myWeakmap.get(myElement);
logoData.timesClicked++;
myWeakmap.set(myElement, logoData);

s )8

FTAREH, myElement R—ADOMYi i, U RAclckEM, MEH —TRE. RITEXARESENNE
{EREWeakMap B, XL EZ myElement o —HIXADOMT mMilEx, ZREMESEBNHEKR, TEE
P T O XU

WeakMapi) 73— M _FHZEAE B

let _counter = new )
let _action = new 0
class {

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)();

let ¢ = new Countdown(2, () => .log('DONE"));

c.dec()
c.dec()

EFHEAAREE, CountdownZXHIWEANHNEEM counter 1 _action , RSEHFIKITESIF, Brllin B mikRse
Bil, EAIEBEZER, TERN .






Iteratorffor...of fG¥f

Iterator (GEJ75%) HIMEE

JavaScriptl R B RN EEHEITBEW, FERHYH (Array) FIXTHR (Object) , ES6XEHIN T MapFlSet.
XEEBA T HMEEES, APEmUAEFREN, B X ECHEBIELSWH, WA R R ZMap, Map
FIRA RN R FERBE MR —REONH, RAEEERRBEIELSH.

W (lterator) BLRXFE—FHLE. ER—FED, AXMARKEESERMEGE— BT I E£T5
A RE R E teratordk 1, BT LASERUE I #E (BRI B ZBER ST AR R .

IteratorFIfEF B =4 —RAZSMEIELEH, RE—ANF K. FEAHRED; ZRESHESWRRRA
e R MR FHES]; = RES6fliE T —MIFHE 4 for...of &3, IteratorB D FEHE for...of ¥H
.

Iterator Fr) 3 [i i3 F2 R IXAF I o

(D G- MEHXNER, BALIMEESHNERVE. Wi, BH{NEAR L, B
Ko

(2) FB—WIARBE N R next J5¥%, W LCRHHEET i R BB S5 IS8 — N ERUA
(3) FBRHAMEH N RE next Ji%, 1EEELIERBESEWIIE ARG
(4 ABrAAEENRE next J5¥%, BEIEHRABESEHMSERLE.

H—KAMH next ik, #LSREFIWEMPATIRANGEE . BEKE, HE2ERE -
4 value M done PFINBHERMFR. Ed, value BHEHYHRRKE, done BHER—IHRE, £
VS i e

THEA—AMERL next kR EMEKH] T .

var it = makeIterator(['a', 'b']);

it.next()
it.next()
it.next()

function ( ) {
var nextIndex = 0;
return {
next: function() {
return nextIndex < array.length ?
{value: array[nextIndex++], done: } o
{value: , done: };

};

EHEARBGE LT —A makeIterator R, BER—NEHFERRE, FHAMARE—AEHRNR. X
A ['a', 'b'] WTRANERE, BSBREZHARELSNR EREXIR it .



BTN RE next F7ik, RIRBIIIEE. JTMEN, BEBRAKANITRACE. KRG, BKAM next 75
%, WUBRSHARARNT MR, H—KEM, BE a 3 FZREM, B3 b .

next HIEREI—NMNER, RANHAHEBERZPELE. INMNRESB value Ml done BB
#, value BYHERBEIUBIABERRR, done BUHR—IMG/RE, BErRBHRBEER, WREEFVLEH
—WIAR next Hik.

B2, FARBENERE next T, MW LLBHELS ERBELEN.

ST RIEAE KU, done: false M value: undefined BIEERET LIEIRH, FEit EmE
] makeIterator MA%(ATLATES BT I K.

function ( ) {
var nextIndex = 0;
return {
next: function() {
return nextIndex < array.length ?
{value: array[nextIndex++]} :
{done: }s

+;

B Flterator R R OB MBI KRS W2 £, Bril, &Ha5ERER KRN EEESE, Kb ERSIT
9, SE4T LS AN N ERE SRR A 5, BRE YR A SR BEE 45 . TR — M ER
IBAT I 7 A% R

var it = idMaker();

it.next().value
it.next().value
it.next().value

function O {

var index = 0;

return {
next: function() {

return {value: index++, done: };

}
1
}

LEKFTH, WHSERRE idvaker , BRE—ANBHRNR (RIHEEXZR) o ERIFEA N RHESE
ZK, REUW, BHENRECHR T — MRS K,

TEES6H, HUEHiEg M RAE H&lteratordz O (L% ) , BIAF M AL, BT for...of TEHIE
P, BEBMAT (W)  REET, XEHELEWEERET Symbol.iterator B GGERT
), B BEIEEWEE. LEEE T Symbol.iterator BYEMBIELEN, MR NHE T B



Ao FAXAMED, MRE AR R .

WREH TypeScripth 5, WH#s 0 (lterable)  F84FXHR (terator) Minext’7 ¥EIR [BI{E A% °] A A
mr.

interface Iterable {
[ .iterator]() : Iterator,

interface Iterator {
next(value?: any) : IterationResult,

interface IterationResult {
value: any,
done: boolean,



B 25 1 BR WA Iterator: O

Iterator¥2 NI H ), MR ANFTEHIREW, RET —ME - RHLE, B) for...of fEH GERTIO .
HER for...of TEHBEIEMEBIEEW, ZEH2E30%EF KiteratorBz 0.

ES63LE, ERiAHilteratords O BEBIELEWH Symbol.iterator B, HEFUW, —NMEEEMRER
H symbol.iterator @M, FEFILLANRCHIETIH)” (iterable) . W Symbol.iterator ik, BB
B M BIE SRR IARE I 25 2E R $.  Ssymbol.iterator AHR—ANFRIERA, iR[EISymbolXtH

K iterator B, X —ATEIFH. KB ASymbol KR E, FTLAERELTHESN (FZ%Symbol

_‘ﬁ) o

TEES6H, H=REBIEENFEAE RS lteratordz 1 2. FEBDIBARNIT F . SetFiMapZE#4.

let arr = ['a', 'b', 'Cc'];

let iter = arr[ .iterator]();

iter.next()
iter.next()
iter.next()
iter.next()

LEAREY, B8 arr B—AH4A, FAEMAEFELSZED, HEE arr B Symbol.iterator JEM:LE
. bk, RAXAEME, MEEEHHRNER.

LHER, FAMEEE teratoriE D MBIBEWE =K, N TFRXEZRHELEH, THECEETHERR
¥, for...of EHALEINBHEN. BRILZ I, HMBIEEH (FELXNF) Milteratoriz 0, HTFEEHD
fE Symbol.iterator Bk LHIIRE, XFA W for...of TEHE.

X4 (Object) ZFTLARA BRINF B lteratordE 1, RENXT RSB TT, BB MG 8 R A E
B, BEFAREFIEE. &F L, BHJ/L—FERELE, T AEMIELENBIELEH, HBEBE
H, METHE MR, N, ™mE, SRBZBEHHZOHFRSRBLE, FAXEXRER -
B M EMap S HfEH, ESSI&HA Map4itd, TESORARMT .

— AN RUMBEGIH for...of TEHRFHMIteratorE D, FAAIAE Symbol.iterator KB LEEE
BAERATE JREE LR REFZFERAD



class RangeIterator {
constructor(start, stop) {
this.value = start;
this.stop = stop;

}
[ .iterator]() { return this; }
next() {
var value = this.value;
if (value < this.stop) {
this.value++;
return {done: , value: value};
} else {
return {done: , value: };
}
}
}
function range( ) {

return new RangeIterator(start, stop);

for (var value of range(9, 3)) {
.log(value);

AR R AR B teratorBEE O I 5. Symbol.iterator BN N —EE, BATEIRFEHHIX R
T8 [T 28 % B o

TR R AR Sk IR S M BT



function 0Obj( ) {
this.value = value;
this.next = 5

Obj.prototype[ .iterator] = function() {
var iterator = {
next: next

}s

var current = this;

function next() {
if (current) {
var value = current.value;
var done = current.next === 5
current = current.next;
return {
done: done,
value: value
s
} else {
return {

done:

%

}

return iterator;

var one

new Obj(1);
new 0bj(2);
var three = new 0bj(3);

var two

one.next

two;
two.next

three;

for (var i of one){
-log(i);

}

// 1

/] 2

// 3

FEREE AEMWERBEEEE FEE Symbol.iterator H¥E, WHZESIR B 885
%R iterator , WHEZENARMK next HiE, RE—MERIFK, B30 ANBEEBET A6,

THZ B —A X R & Nlterator$ O KB F .



let obj = {
data: [ 'hello', 'world' ],
[ .iterator]() {
const self = this;
let index = 0;
return {
next() {
if (index < self.data.length) {
return {
value: self.data[index++],
done:
}s
} else {

return { value: , done: 8

%
}
%

T REBARIN R (FFEBUER S MlengthJE1E) , #EFlteratork 1, AH—MAETE,

& Symbol.iterator FIEHE 5| A KlteratorE 0.

NodelList.prototype[ .iterator]

.prototype[ .iterator];

NodelList.prototype[ .iterator] [1L .iterator];

[...document.querySelectorAll( 'div')]

TH AR SAKN SR ALAER Symbol.iterator HIEKIBIF.

let iterable = {

‘a',
b,
e,
length: 3,
[ .iterator]: .prototype[ .iterator]
}s
for (let item of iterable) {
.log(item);
}

EE, TENRHBEBRAK symbol.iterator HIE, FHLHE.



let iterable = {

a: 'a',

b: 'b",

c: 'c',

length: 3,

[ .iterator]: .prototype[ .iterator]
}s
for (let item of iterable) {

.log(item);

}

IR Symbol.iterator J7ikXt MR AR AR (BISRE—MEFHRMNER) , BT EREER
.

var obj = {};
obj[ .iterator] = () => 1;
[...0bj]

LA, 2 EobjISymbol.iterator 7 VX BL A B8 i 28 AL R £, R bR 4 o
BTBAOSBED, BEEWMITAE for...of fEHEH (ERTI , WATLMER while BB

var $iterator = ITERABLE[ .iterator]();
var $result = $iterator.next();
while (!$result.done) {

var x = $result.value;

$result = $iterator.next();

}

FHEAREF, ITERABLE RERFEFTEIHIBIELN, s$iterator REMBHBRXNR. WBHBNREGERE
gkt ( next HEL) , HEE—TREMER done B, WMBBPEHERSER, MB3HEF SN R KR
B T— C next FH) , AWTEI.



4 F IteratorE O K137 &

B4 2B\ E AlteratorgE 0 (B Symbol.iterator HA¥E) , BT FXENFH for...of TEH, &
BIAHMSE .

(D fEHWRAE
XF BRI Set S M BEAT AR TRE R, < BRINEA symbol.iterator J5ik.
let set = new ().add('a").add('b").add('c");

let [x,y] = set;

let [first, ...rest] = set;

) yREEHN
VREHEM (. HSREARIAWiterator 0.

var str = 'hello’;
[...str]

let arr = ['b", 'c'];

[‘a', ...arr, 'd"]

L EARE BT RIS EAF P E A A Tterator®2 1.

Ehr b, XREET —MEENS], T OUSEMIE T TteratorE DM BIR S, HABAH. AN, RERXE
MEIESAIEE T lteratork 1, BRI EMRY RIZERF, KEEAHA.

let arr = [...iterable];

(3) yield*

yield* & Il BRI & — A RE 451, B RSMrEHaE 0



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) Hfhsza

BT HAREDSRABHHED, FUEMEZSAENSHENGE, REHMEARTELSED. TEHR
— 417,

e for...of
Array.from()
Map(), Set(), WeakMap(), WeakSet() (ELWI new Map([['a',1],['b',2]1])

Promise.all()

Promise.race()



F A5 B B Iteratord 0

FRER—ANBUBHAPN R, BEAERFteratorFE O,

var someString = "hi";

typeof someString[ .iterator]

// "function"

var iterator = someString[ .iterator]();
iterator.next() // { value: "h", done: false }

iterator.next() // { value: "i", done: false }
iterator.next() // { value: undefined, done: true }

LA, EH Symbol.iterator HIERE—/ MBI ER, TEXANEFES LA P Anext/7ik, SEEL
X F R B R T

ALAE SRR Symbol.iterator ik, EEMESUBPIZRATRMIEK.
var str = new ("hi");
[...str] // ["h", "i"]

str[ .iterator]

function() {
return {
next: function() {
if (this._first) {

this._first = g
return { value: "bye", done: }s
} else {
return { done: }s
}
}s
_first:

};
+;

[...str] // ["bye"]
str // "hi"

EEARTSH, FRFEsul symbol.iterator FMEWEHT, FIMFRIEHM ... ) BEKETR
T bye , MFHEREER hi .



IteratorfE 1 5 GeneratoreR 3
Symbol.iterator HIENIEMEHASLI, ERMEH T —ZEENAM Generator iK%,

var myIterable = {};

myIterable[ .iterator] = function* () {
yield 1;
yield 2;
yield 3;

}s

[...myIterable] // [1, 2, 3]

/] RERETFTEORES®:

let obj = {
90 .iterator]() {
yield 'hello’;
yield ‘'world';
}
}s

for (let x of obj) {
-log(x);

3
// hello

// world

LA, symbol.iterator HIEJLPEAHIMEALMARNG, REHyieldin44HE— PR EMER T,



i ) aa Xt % W return(), throw()

WM R T BEA next HiE, BA[LLEA return HVEFM throw FHik. MMRRECERBGEMNZ4E
R, A next HiERUVLFEHER, return HIEF throw FHiERBEHEBRWIER.

return HYEMERBER, R for...of EHRANEE CGEEZFE ANHES, HEH break iEF
& continue iEA)) , MEAM return Fik. WR—AXNRETZRBIRE, TEBESBEBEIR, 5
PLEBE return Hi%.

function ( ) {
return {
next() {
if (file.isAtEndOfFile()) {
file.close();
return { done: };
}
}s
return() {
file.close();
return { done: };
¥
}s
}

LHEAREF, HBE readLinessync BZ—NUMHXNZRIEANSH, RE—NEHHRNR, EFRT next
%, ®FMET return FHik. FH, RAVESCHRGEFHRATRE, XFEMSAMERIT return Hik.

for (let line of readlLinesSync(fileName)) {

-log(x);
break;

}

ERE, return HEUIURE—/NITE, XZGeneratorHE R E K o
throw HEFERAA GeneratorBR B, — BB ZHAARBXANFHE. BS0 (Generator & £

=
E-o



for...of G Xf

ES6f& % C++. Java. CHFIPythoniES, FIAT for...of T, 1EABGAMBEBEEHMMNE R HiE. —
ML R ELET symbol.iterator B, MBI AR Fiteratord2 M, BWLAF for...of TEIHET
BRRR. WEEY, for...of EHRATFAHKELEIELE Symbol.iterator Fik.

for...of JEH AT MEF TG B BFEHA . SetfMap4stl. BB AMXN R (HilargumentsXf 5. DOM
NodeListXt %) . J5 X Generator¥t %R, UAKFRFH.

A

B R A B &iterator¥8 1, for...of TEMAR EslREMAXANEOAEREHLE, 7TCLA T KRARDIE
P

const arr = ['red', 'green', 'blue'];
let iterator = arr[ .iterator]();

for(let v of arr) {
-log(v);
}

for(let v of iterator) {
.log(v);
}

FEAREE for...of TEHRKIBMEEZEZSMEK.
for...of TEHATCAREBEALHIN forEach Fik.

const arr = ['red', 'green', 'blue'];

arr.forEach(function ( ) {
.log(element);
.log(index);

})s

JavaScript/ RH I for...in B3, REEREXNRIEL, FREEERRIEME. ES6iRML for...of AT,
FVFIl RS B M

var arr = ['a', 'b', 'c', 'd'];

for (let a in arr) {
-log(a);
}

for (let a of arr) {
-log(a);
}



FEARIEEE, for...in TEFREEL, for...of TEFREUEME. WREET for...of EH, IKE
BRG], ATUMEBHEBEHEBIN entries HIEM keys HiE, S (AR B ZEF,

for...of EHHEMABHLAEED, FARELFEORRBEEFHFRIIMEE. X—K B for...in 78
BB,

let arr

[3, 5, 7];

arr.foo 'hello’;

for (let i in arr) {
.log(i); // "e", "1", "2", "foo"
}

for (let i of arr) {
.log(i); // "3", "5", "7"
}

LTHEARIEF, for...of TEAALSREIFA arr K foo B

SetFlMap%; #4
SetfMIMap&E H th R 4 B F Tterator¥ 1, FTLLEEMER for...of &3,

var engines = new (["Gecko", "Trident", "Webkit", "Webkit"]);
for (var e of engines) {
.log(e);

3
// Gecko

// Trident
// Webkit

var es6 = new O,

es6.set("edition"”, 6);

es6.set("committee"”, "TC39");

es6.set("standard", "ECMA-262");

for (var [name, value] of es6) {
.log(name + ": " + value);

}

// edition: 6

// committee: TC39

// standard: ECMA-262

EEARBS R T AT [ Set @ A MMapZE i . (ERER KM AR, B, 85HRIRF RS AR
IR HGT . FIR, SetGHiilS, &EIKR—ME, TIMapS5tai i, & B2 — N,
B EH K P AN B R 2 A R 24 BT Map B 5 B S A2 AR A



let map = new ().set('a", 1).set('b", 2);
for (let pair of map) {

.log(pair);
}

for (let [key, value] of map) {
.log(key + ' : ' + value);
}

THRAERNBESH

FUHEEWRENTLIBEWER E, THEAERK. N, ESORI%A. Set. Map#REEE T AT =407
%, TG HERIR B A B

o entries() RE—NMEHHEXNR, FAREH [#e, #BE] AN, X THH, BERRRI
{B; XFFSet, L SEEME. MapZitHiteratorBz 0, BRINFLRZ A Hentries 71,

o keys() BRE—/MEFHEXNFR, HRETHIENRE.

o values() REI—AMEHB/NR, FRKET A KERE.

XEATTE ARG AR E A Xt 5, i I B #R R v AR B B 4
let arr = ['a', 'b', 'c'];
for (let pair of arr.entries()) {

.log(pair);
}

RABUH X R

EUBARNT REFEF LK. THEZ for...of TEHHTFAFHE. DOM NodeListhf R argumentsit 5
Fo



/] FREE
let str = "hello";

for (let s of str) {
.log(s); // hello

// DOM NodeListX}%

let paras = .querySelectorAll("p");

for (let p of paras) {
p.classList.add("test");

}

// argumentsX}5t
function printArgs() {
for (let x of ) {

-log(x);

}

printArgs('a’, 'b");
// 'a’

// 'b'

T FRFERY,  for...of BEHEA—MER, BERSEMIRA2MUTF-1675F

for (let x of 'a\uD83D\uDCBA') {
-log(x);

}

// 'al

// '\uD83D\uDCOA'

HARFTE RS AN RAR A Fiteratord 1,
H.

let arrayLike = { length: 2, 0: 'a‘,

/] iREE

for (let x of arrayLike) {
-log(x);

}

// IETH

for (let x of .from(arrayLike)) {
-log(x);

}

PUE

— M ERIAR R TTIE, BUREH Array. from 77 V5K FoH A 3



XNTEERINR,  for...of LHWAREEMN, iR, UIEE Titerator N5 A REMEM . HE, XHE
BT, for...in JEFMKIRAT LA RIE 4 -

var es6 = {
edition: 6,
committee: "TC39",
standard: "ECMA-262"

};

for (e in es6) {
-log(e);
}

for (e of es6) {
-log(e);
}

EEAERR, NTEHEERNER, for...in JENATLLBI#EYE, for...of TN,
—FERTTIER, A object.keys TiiEMEXT R LN, REEFXANHAH.

for (var key of .keys(someObject)) {
.log(key + ": " + someObject[key]);

}

X R L FiteratoriE ORI, SRAERIEH S — M ERHEREHAR Symbol.iterator &
, BEERESHMTZRE symbol.iterator EYE. thin, #EiL for...of HE[IjQueryXHR, HEMM
ETFEX—ATEAT AT .

jQuery.prototype|[ .iterator] =
.prototype[ .iterator];

AN EREF Generator R UK ST R EFHAE—T.



function* ( ) {
for (let key of .keys(obj)) {
yield [key, obj[key]l];
}
}

for (let [key, value] of entries(obj)) {
.log(key, "->", value);

}

55 3 Aih 35 P78 v B LB
PAUH A, JavaScriptiR 2 Fil i iEvE. BIRBIISIERZorfE .

for (var index = 0; index < myArray.length; index++) {

.log(myArray[index]);
}

XA EELERRE, RS ARG A B K forBach 7T i

myArray.forEach(function ( ) {
.log(value);

1)

X EEREEET, TEFEBE foreach 183, breakfiy & Hreturnfy S #AREZE o
for...in 73RV CLE A KRS .

for (var index in myArray) {
.log(myArray[index]);

}

for...infEHH JLA SR .

o BAMBALRET, ERfor. nfEHRUFREMENELO". “17. “27FE,
o for. . infERAMUBHHFEYE, EEHTFIHREME M, EERFERUE L.
o FEFLT, for. nfEH&MERBIRFEL#ES .

B2, for...in PEXREERINEHN R BITH, A& TEHHH.
for...of {EIFMEL EEJLAMIE, A LEZERMRA,

for (let value of myArray) {
.log(value);

}



o HERfor. . n— K EEEE, (EREH for...inABLEER K.
o A FforEach /7%, '©W LLE5break. continuefreturnft & .
o RILTHWIBARESEHH G —BIERED.

TH 2 —AME Fbreaki&f), B for...of TEIHFKIBIF.

for (var n of fibonacci) {
if (n > )
break;

.log(n);

LHEBF, S ERAREI)/NTFET1000095. WRLFHTHKF1000, 5o FHbreakid q) Bk
H for...of &I,






Generator B

f&i4r
HEABE

Generator iR SR ES6IR L —Fh R P WMIEMB IR TR, EBETAGEGERBEERHE. KEFELNHGenerator
REHIEIEMAPL, ERRPREMHEE (RPEBRE) —&.

Generator R EUE L MEBAE . MiBEL, EEWAIEEHEMBER, GeneratorBF 2 —ANREWL, HETEA
W EBIRZS o

AT Generator R F IR B — MBI BRXT R, WERZU, GeneratorBFHg T RSN, &2 —/NBHERXT R AE K
BB REIFEI AR, B LMK IRIE Ji Generator & B N 3 B — VIR ES

R L, GeneratortiF2—NEERE, EHEFFWMHE. —&, function RBFZE5RFLZEHE—ITE
5 2R, REEAEMHER yield EM, BXARMAIBRES (yieldiBAERIERENZRBRZTH) .

function* O {
yield 'hello’;
yield 'world';
return ‘'ending’;

}

var hw = helloWorldGenerator();

EEAREE X T —AGeneratori #{ helloWorldGenerator , EWIA M yield i&F)“hello”Fl“world”,
Bl iZ R BE =AVRE: hello, worldflreturniZf) (Z5HRAT)

)G, GeneratorR B AA T ES HERH—F, WRERHLFEHMN E—XRAES. FEKNZ, HH
Generator R #UE, ZRBIFEAHAT, REIKNBEARREBOZITER, ME—MEEAIRSHIEHNR, Wl
£ L —EBENAREHBFN R (terator Object) o

T—%, LAERAELSNR Pnextik, FHREHERT RS, B0, SKEA next H¥E W
I M R BCEL B _E— RAF TR M T 64T, BEEER T — yield A (F return EA)D A
k. 52, GeneratorlB BT BEPATHI, yield EAREFEPIATHAFC, T next HIEW PAKE AT .

hw.next ()
hw.next()
hw.next ()

hw.next()



FEAE—ILEA TR next Fik.

F—HAA, Generator R 1EAT, HEBRZE A yield FEHAL. next HERE MR, B
B value BYEMZXME] yield EAIMIEhello, done JBYEHI{Efalse, RAWBHEERE LK.

F WA, GeneratorBRIM EIR yield IBEE TS, —HPATEIT—A yield EH. next Hix
REIST R value BHEMR XA yield iBAJMEworld, done JEHMIE alse, RNEIIIEEE LK.

F=KAH, Generatorli#IM EIX yield BERIETFHIMT, —EHPIATE return EH (WRBAreturnid
], MPITRRBER) o next HEREBIFXTRE value B, BIRRIRIE return iIBA)FHKIRIE
EME (WREE return iEA), N value BHERIE Nundefined) , done BIERIEHtrue, TR L
gW,

FBIUXKEA, MW Generator D LIBIT5EE, next HIEREIXZRE value BN
undefined, done JEBMEAtrue. LAEH AR next %, REIFHAZIXAME.

B4—T, WA GeneratortRi#, RE—NEFHEEN R, RKEGenerator R EHINFHIg4r. LG, BRIARHER
X RI next ik, BMILREI—NFEE value M done FINBHEEKINR. value BRI ARTHINE
REWE, & yield BAFHFNRIERXNKME; done BHER—IM/RE, RRRBTRIER.

ES6IAME, function KBFERPLZEWES, BEBMIE. XISBTHKSEMEEL.

function * foo(x, y) { «-- }
function *foo(x, y) { «-- }
function* foo(x, y) { +-- }
function*foo(x, y) { «-- }

B FGenerator R IR R LB, i —RMEERLERNE =M, PESERE function KXBFE
M. XBHRAXMEE.

yieldig ]

B T Generator I EUR EI KR 2 5, RE WA next FEA B T —ANWEIRE, FroAHscRet T —5
AU ERITHR RS,  yield EHABMREFRE.

WHBITRE next HIEMEBITEHEWT.

(1) B3 yield EH], MEEFEPATEHMIERIE, HHBERE yield FHMBANREAXNE, ERRER
SMRK value BHAE.

(2) F—WIAK next HEN, BH#ZEATHIT, BEIFER T yield iEH.

(3) MBBFEHBIHH yield EH), M—EHBITRRBLER, HF return EAHNIE, I
# return IBAIEHEKRIERNME, ENREBIFIXNZEE value JBHEE.

(4) MBZRFBEAE return iBF], MEREIMXTRE value BYHEAN undefined o

REEENRZ, yield BHFHMIREN, RELWAH next Fik. WA ZEAN A 2T, H
WEETF NJavaScripthe it T F W51 RME” (Lazy Evaluation) HIIEIEINEE.



function* O {
yield + ;
}

EHEAES, yieldFHKIRER 123 + 456 , ARIHRME, REE next HIEHEHBIX—AN, 7
SRE-

yield iBA)S return IBABEAMMZA, WEXH. HMZAET, AEEREIRREEH)EHPIIANR
ERKE. XAETERES yield , REHEPAT, FTXREBNIMERLEFEHIT, M return EHH)
AREMBIRIZKTIRE. —NREERT, RBPT—R (BER—) return FH), ERAUIITEZIR
(HEFEWEA) yield B, EFRHREERE—/ME, FRNRBEWIT—IK return ;5 Generatorf Z(AT LA
RE—RFIME, FATTUEERSZA yield « NB—NAEE, A PlikiGeneratorE B T — R FIHIE,
X REMBIREIR (FEFEIEH, generatoriX M 2“4 R HEE) -

Generator B (T LARF yield iBA), XBFEIAERL T — N4 E Z AT RS
function* f() {

dog('HATT L M)
)

var generator = f();

setTimeout(function () {
generator.next()

3 )5
FEAES, B f WRERLERE, FENTE generator BEMMESHIT. BRE, B f 22—
GeneratorlB ¥, MR REHA next HiEk, B £ 4 LPdT.
FAHREER, yield EAAFRATELEREF, ENSHRE.

(function (){
yield 1;
»NO

FERBE-SEREFMEH yield B, SREE-ANRER,
TR RIS~



var arr = [ B [[ ) ]) ]) [ k) ]];

var flat = function* (a) {
a.forEach(function ( ) {
if (typeof item !== 'number') {
yield* flat(item);
} else {
yield item;
}
}
}s

for (var f of flat(arr)){
.log(f);
}

LHEARBB AR, BN forEach HEMSHRE —NFEEL, EREEFMHT yield iEF
(XN RBEBEHEMFEHT yield* B8R, XEMUAHES, HFHARPEILED . —MBHTEREN
A for 1&¥.

var arr = [1, [[2, 3], 41, [5, 61];

var flat = function* (a) {
var length = a.length;
for (var 1 = 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)) {
-log(f);

}
// 1, 2, 3, 4,5, 6

A4, yield EHWRAE-MRERZF, BIBAERTESEE,

.log('Hello' + yield); // SyntaxError
.log('Hello' + yield ); // SyntaxError

.log('Hello"' + (yield)); // OK
.log('Hello' + (yield )); // OK

yield BAMMERESHBMEREXNAL, TURMES.



foo(yield 'a', yield 'b');
let input = yield;

SlteratorE O K1k &

&, ER—MXNRE symbol.iterator ik, FT MR SERRE, A ZRBLRE
N B — AN I AR R

i1 F Generator B8 B0k 2 8 [ 25 A R 8, KL 7T PAIE GeneratorTR{E A Xt 5 [¥) Symbol.iterator B, MW
15 1Z % R BB Tteratorfz .,

var myIterable = {};

myIterable[ .iterator] = function* () {
yield 1;
yield 2;
yield 3;

}s

[...myIterable]

LHEAIEH, GeneratorBBMEL Symbol.iterator JE1E, MIM#IE myIterable X ZREF T Iteratork
O, Wbtk ... BEFEHLT .

Generator B HIAT /G, BREI—NMEHB/T L. ZHEAEGHEAE Symbol.iterator B, HATHREH
5.

function* O{

3
var g = gen();

gl .iterator]() === g

LHEAEF, gen BZ—AGeneratorti$l, WHESER —MEIHBNE g - BEM Symbol.iterator B
%, HE—NMEHBNRERELH, PTFEREEED.



next 5 LIS H

yield AJABERAEREE, HEWERIEFE undefined - next HEF U —NSE, ZSHHSHYS
fEE—A yield IBAIHIIRIEIE.

function* f() {
for(var i=0; 5 i+4) A
var reset = yield i;
if(reset) { i = -1; }
}
}

var g = f();

g.next()
g.next()
g.next( )

FEREBEE LT AN LR IZEBITH Generator®® 3 £ , WER next HFEERESE, BIKEIT
3| yield i&A), TE reset HMEER undefined o ¥ next HEW—NSE true B, HHETHZE
B reset MIHEBEANXNSE (B true ) , Bk i &% F-1, T—REFRRSMN-1FFHHEE.

XA ThEE B R BEEMIEEE L. Generator BB MNE RSB EIZIT, BHETIORSE (context) ~AZ
M. BT next HIEHKIZSH, BUHIMNEEGenerator R BITIHIBITZ G, HEEMRBIAENTENE. B
Y, 7T LAFEGenerator B BUSAT IR FIBT B, AR A P EBVE NSRBI, AT i 2 B AT

HE—ABIT.

function* (x) {
var y = 2 * (yield (x + 1));
var z = yield (y / 3);
return (X +y + z2);

}

var a = foo(5);
a.next()
a.next()
a.next()

var b = foo(5);

b.next()
b.next(12)
b.next(13)

FEAEY, EBZRIBIT next HEKMNBEAHFSH, FBYMEFT 2 * undefined (BI Nan ), F&
PI3CAJGIER NaN , FMBIREISTSRE) value BHEHEET NaN . FZIRIBIT Next HEMRBEARAESH,
FibL z T undefined , REIXFZRE value BMZET 5 + NaN + undefined , B NaN .

WRF next HERMESH, REEGREMTESA—HT. FERBE—XREA b B next HEER, &
B x+1 HIME6; FWIEH next ik, B LE—Ik yield EAMME R N2, FM v %TF24, RE y /



3 HIMES; B=WIAA next Hik, BLE—IK yield EAFMER NI, Elk z FF13, XK x &FF
5, y %TF24, FrPL return BHHMEZET42.

HE, HT next HEKSEERRL—A yield EAKREE, FICAE—RMEH next HIER, TEEH
FSH. VS| EEERAE—IRMH next HENMSE, RENE XM next HEFIH, SH S 2
BB MIBEX LB, FB— next HEARBIEHBNER, TUARATESH.

IRBEE — KA next J7iEN, BUEEBHBIAME, 7 UIFEGenerator iR $AMHHE—E.

function wrapper( ) {
return function ( ) {
let generatorObject = generatorFunction(...args);
generatorObject.next();
return generatorObject;
}s
}

const wrapped = wrapper(function* () {
.log( First input: ${yield} );
return 'DONE';
})s

wrapped().next('hello!")
// First input: hello!

LA, GeneratorBRFIWRAH wrapper B —E, BEEFE—KAH next H¥E, BMBASHB.
BE—NEE next HIEKIZSE, M Generatorif $ A S5 NE KB F -

function* dataConsumer() {
.log('Started');
log("1. ${yield} );
.log( 2. ${yield} );
return 'result’;

}

let genObj = dataConsumer();
genObj.next();

// Started

genObj.next('a")

// 1. a

genObj.next('b")

// 2. b

FEARBRE-MEERNEF, BKEE next Ji%H Generator R BUINE, SA/FITEIH K.



for...of G Xf

for...of TE¥AJILAHE 3N Generatorti$, HWRABEFRERA next FHik.

function * O {

yield 1;

yield 2;

yield 3;

yield 4;

yield 5;

return 6;
}

for (let v of foo()) {
-log(v);
}

FHEARBER for...of ¥}, KIRERSA yield EBAMKME. XEFEFERE, —H next HIERIREIRT
K1) done BYAN true , for...of fEHEiSHIL, BEAEEZREXNSR, Bl EEARBE return &
AJREI6, NEFETE for...of EHZH.

TR —ANFHGeneratorBR M for...of TEIF, ST B EF KB T .

function* O {
let [prev, curr] = [0, 1];
for (55) {
[prev, curr] = [curr, prev + curr];

yield curr;

}
}
for (let n of fibonacci()) {
if (n > ) break;
-log(n);
}

M EERIEE W, [/ for...of iBAIRAHEEM Anext/ ik,

AIHEWEENAD, for...of 1. FREEM ( ... ) . BHBEMN Array.from JFIENEHAH
M, MRBFIRED . XEWE, BN LUK Generator i HUR [H] K lteratortf &, {E NS H.



function* numbers () {
yield
yield
return
yield
}

[...numbers()] // [1, 2]
.from(numbers()) // [1, 2]

let [x, y] = numbers();
x // 1
y // 2

for (let n of numbers()) {
.log(n)

}

// 1

/]2

FIF for...of 7E¥, WUSHBHARN R T, RAERIavaScriptht REFWFHE D, TEE
i for...of 7&¥, @#iTGeneratorlRENEMEXANED, MATAHT .

function* objectEntries( ) {

let propKeys = .ownKeys(obj);

for (let propKey of propKeys) {
yield [propKey, obj[propKey]];
}
}

let jane = { first: 'Jane', last: 'Doe’ };

for (let [key, value] of objectEntries(jane)) {
.log(" ${key}: ${value} );

3
// first: Jane

// last: Doe

LEAES, WHR jane FEAEARNHEZlteratord 0, TiEMH for...of W. XA, FA1iEITGeneratortf
¥ objectEntries AEMMEWFSRED, MATLAH for...of BHT . MEBHREONS —MEELE,
i Generator BRI HUINEXT 5 #) Symbol.iterator Y L.



function* objectEntries() {
let propKeys = Object.keys(this);

for (let propKey of propKeys) {
yield [propKey, this[propKey]];

let jane = { first: 'Jane’, last:

jane[Symbol.iterator] = objectEntries;

for (let [key, value] of jane) {
console.log( ${key}: ${value} );

}

// first: Jane

// last: Doe

Doe'

}s



Generator.prototype.throw()

Generator PR HUR B HIE 880 &, #AE —A throw FHiE, ATUEREEIMOH SR, 2R )5 7EGenerator B 3
VINAEE

var g = function* () {
try {
yield;
} catch (e) {
log(' WEBHIER ", e);

}
s
var i = g();
i.next();
try {

i.throw('a");
i.throw('b");
} catch (e) {
dlog( ' AMERHIER T, e);
}

LEAREF, BHBNE 1 EEWMEFEMER. B —ME R GeneratorB BUR N catch BRI
Ko i BIRIHEER, HTFGeneratorBi BN K catch EBRIELPATET, FSEHRBIXANHE R
T, FrPAXANME R T Generator BB £k, #REUASNE catch EHIHIR.

ER, ANERBEBH{TREE throw HEMEFE throw 4. LEABKE R, 2HEHRTR
# throw F¥EMHK, TARH throw AMMHE. & R REEIN catch IBEFHIK.



var g = function* () {
while ( ) {

try {
yield;
} catch (e) {
if (e I= 'a') throw e;
Llog(' MEBHIER ", e);
}
}
}s
var i = g();
i.next();
try {
throw new ('a");
throw new ('b");

} catch (e) {
log( ' AMERHEER T, e);

}

// SMEEFEIR [Error: a]

FHARBZHURHERT a , RENREUESN catch HAHR, WRTHMEBY o #HRUE, BALHE
gksk try REREBRKKIEDT .

W R Generator B BN FBE A HF try...catch NI, A throw FHiEWH IR, Ko
# try...catch REEHRHEEIRK.

var g = function* () {
while ( ) {
yield;
log('EBHIIR ", €);
}
}s

var i = g();

i.next();

try {
i.throw('a");
i.throw('b");
} catch (e) {
log('ShERHEZER", e);
}
// HNERIHER a

FEARES, EHREH g AFBRAETE try...catch R, FrUAMH AR EEEIEE catch R
PR .

W GeneratorBR A FHE T try...catch AL, FWABWHEL throw FEWH IR, AW T—



W, e G E &L .

var gen = function* gen(){
try {
yield .log('hello");
} catch (e) {
7/ ococ
}
yield .log('world");

}

var g = gen();
g.next();
g.throw();
g.next();

// hello

// world

EHEABEMNK next FiEZIE, A throw FiEYH T —MER. BT XANMEIRTEGenerator & % 1
WIRT, FrUARRME K next FIERIHAT.

var gen = function* gen(){
yield .log('hello");
yield .log('world");

}

var g = gen();
g.next();

try {
throw new O

} catch (e) {
g.next();

}
// hello

// world

EHEAREF,  throw ¥l K RASEMENEH SRS, FrUPIRIAT next 75k, #HE T IEMH
HIRAE

X R B iR IR EER O], KRR T RO R B R H 5i%, BEBRS MR,
RABAARNREE —ME R ITEA .



foo('a', function (a) {
if (a.error) {

throw new (a.error);

}

foo('b', function (b) {
if (b.error) {

throw new (b.error);

}

foo('c', function (c) {
if (c.error) {

throw new (c.error);

}

.log(a, b, c);
1
1)
})s

1% F Generator B # AT PA K K 46 _E T B ARAS .

function* g(){

try {
var a = yield foo('a');
var b = yield foo('b");
var ¢ = yield foo('c');
} catch (e) {
-log(e);
}

.log(a, b, c);

iR, GeneratoreR Pyl HI44 1R, tHAT DARE R BUESMT catch H3R.



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) {
.log(err);

}

LA F, B next HIEMBRBENEN—NSH42, BERKAE toUppercase HiENI, FrA&a
H—ATypeErrorfsix, BERBIERIM catch IR,

— HGenerator AT S B 45 1R, RASBEPITTET » WRILEERAnext 7%, HikE—
A value BMHET undefined . done BMHET true BIXH, BPJavaScript3|ZEiNAiX N Generator
BIBITERT .



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( ' —Wig{iTnextHiE", v);

} catch (err) {
console.log( ' M#R44IR", v);

}

try {
v = generator.next();

console.log(' % —IRKidfTnext k", v);
} catch (err) {
console.log( ' H#REEIR", v);
}

try {
v = generator.next();

console.log(' =B Tnext HiL", v);
} catch (err) {
console.log( ' H#EEIR", v);
}

console.log('caller done');

log(g());
// starting generator

// BE—IWRiB{Tnext 7% { value: 1, done: false }

// throwing an exception

// FEREERE { value: 1, done: false }

// BE=WRiz{Tnext % { value: undefined, done: true }
// caller done

EEAFE—H=ZRIBT next 5k, 5 ZKIBATRIN RS 4R,
BMOELLGRT, PEIITTET.

G = IRIBATHIBHE, Generator R 3



Generator.prototype.return()

Generator R BUR B IR I 2t R, BH — return F¥E, WLLREIAERE, IFHZ& %55 GeneratoriR
.,

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 }

LA F, BHB/MNE g B return H¥EE, REMEM value BHEBZ return HIEKS
¥ foo . HH, GeneratorBFHIBEIHMLILT, REMEK done BHEA true , PAEHEA next
¥, done BHEAZRE true .

WHR return HIEEAR, NRESE, WREER value JEBMA undefined o

function* gen() {

yield 1;
yield 2;
yield 3;

}
var g = gen();

g.next() // { value: 1, done: false }
g.return() // { value: undefined, done: true }

W R GeneratorB A BN EBAE  try...finally RIGER, A return HESHIEREF finally RIBRIITEH
AT .



function* numbers () {
yield 1;
try {
yield 2;
yield 3;
} finally {
yield 4;
yield 5;
}
yield 6;
}
var g = numbers()
g.next() // { done: false, value: 1 }
g.next() // { done: false, value: 2 }
g.return(7) // { done: false, value: 4 }
g.next() // { done: false, value: 5 }
g.next() // { done: true, value: 7 }
FEARREF, A return FHEEE, BIFHIAT finally REGHR, RFEF finally REBIPITE, B
AT return FHik.



yield*i& ]
W R TEGenerater R E A I, TR 5 — M Generatorl 3, BRINBER TRERAREN.

function* foo() {
yield 'a';
yield 'b';

}

function* bar() {
yield 'x';
foo();
yield 'y';

}

for (let v of bar()){
-log(v);

}

/] X"

/1 "y"

EEREF, foo M bar #HR:GeneratorK ¥, 7E bar BEIEA foo » BRASHMENK.
ENMEFEHR yield* iBH), HRIE—Generator B H B H AT 5 — A Generator & $ .



function* bar() {
yield 'x';
yield* foo();
yield 'y"';

}

/] ERT
function* bar() {

yield 5
yield

.
)

yield

.
)

< o o X

yield

.
)

/] ERT
function* bar() {
yield 'x';
for (let v of foo()) {
yield v;

}
yield 'y"';

for (let v of bar()){

console.log(v);

}

// "x"
// "a"
// "b"
/]"y"

HRE A HHBIT .



function* inner() {
yield 'hello!’;
}

function* outerl() {
yield 'open’;
yield inner();
yield ‘'close’;

}

var gen = outerl()

gen.next().value // "open”
gen.next().value // i&[al—/ ik [ 20} 5
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"

EFHEBIFH, outer2 AT yield* , outerl M. EEBE, outerl IR[EI—ANE 2R
%, outer2 IR [BIiZiE 5 2SXT R KN EHE

MiBEAEE, R yield WA BHBHE - MNEHBNER, FEE yield WAEHMLERES, XHE
REIFR—ANE RN R XA yield* iBH].



let delegatedIterator = (function* () {
yield 'Hello!"';
yield 'Bye!’;

Y))s

let delegatingIterator = (function* () {
yield 'Greetings!’';
yield* delegatedIterator;
yield 'Ok, bye.';

YD)

for(let value of delegatingIterator) {
.log(value);

}

// "Greetings!

// "Hello!"

// "Byel"

// "Ok, bye."

LHEAREH, delegatingIterator RN #E, delegatedIterator R#HMNEE. HT yield*
delegatedIterator EABEIFME, £—MNMEHZE, FMUEHESRK R, BITERMEFH—MNMETZ, B
P T 2 Generatori&i 5, HIEHFRIBE.

yield* EH)%[E T #EGeneratorliF A #, FWE— for...of FEH.

function* concat( ) {
yield* iteril;
yield* iter2;

function* concat( ) {
for (var value of iterl) {
yield value;

}

for (var value of iter2) {
yield value;

FTAR B,  yield*r AidR for...of W—MEEHEN, BEFTUHEEERITE.
MR yield* JFHERE—MH, BTHAFREFEGR, B HBABRA .



function* gen(){
yield* [Ilall, Ilbll, "C"];
}

gen().next() // { value:"a", done:false }

EHEAEEF,  yield MAFHARAMES, REKZEMA, T E SRR E 2 5 &8
xR

Shr b, EMEBIELEN R E G terator¥ 1, BATLAHE yield* &

let read = (function* () {
yield 'hello’;
yield* 'hello';

NO;

read.next().value // "hello"

read.next().value // "h"

FEAREG, yield BAIRMEBNFERFE, yield* BARFBENER. HRNFEHH BEETteratorE M, BT
PA#E yield* 5.

MR IR Generator B EE return EA]), I H AT PARRE E K Generator B UK 0] $ 8



function *foo() {
yield 2;
yield 3;
return "foo";

}

function *bar() {
yield 1;
var v = yield *foo();
dlog( "vi "+ 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}

FHEARBESENRAM next HEMEME, FERLLSFEHE, XRFENEE foo B return iHA], MK
¥ bar RAMTIRE/ME.

HE—HIT.

function* genFuncWithReturn() {
yield 'a‘;
yield 'b"';
return 'The result';

}

function* logReturned( ) {
let result = yield* genObj;

.log(result);
}

[...logReturned(genFuncWithReturn())]
// The result
// EAR [ 'a', 'b' ]

FEARBEF, FERRER. E—XET REEM BRI logReturned REIFEFHEHEXN R, FE K
& yield* IEAJIEIRE genFuncwithReturn R[EIFMEFIERXT R . XBKET MR EE2ME, HARN
AT RIBHEFFETRE genFuncWithReturn REIKEFIM K. FTLL, BRENBEREXBINESET [



'a', 'b' ] . 1HE, EE genFuncWithReturn HJ return BAJHJIR[EME The result , 2IR[EIBE
# logReturned WIBHI result B, FMESHLXimit.

yield* &7l MRJTfE B BRE S A K P E R -

function* iterTree( ) {
if ( .isArray(tree)) {
for(let i=0; i < tree.length; i++) {
yield* iterTree(tree[i]);
}
} else {
yield tree;
}
}

const tree = [ 'a', ['b', 'c'], ['d', 'e'] I;

for(let x of iterTree(tree)) {
.log(x);
}
//
//
//
//
//

(] Q N c o

THRE-AMUMERKE T, A yieldx HHBHTEE XM,



/7 TFTH R ORI B A
/] EANSEHREM . AT R AA R
function Tree(left, label, right) {
this.left = left;
this.label label;
this.right = right;
}

// FHERFF (inorder) iK% .
// HFRERR—ANEHRE, FrlZEHgeneratorkil.
/] BREARARABAREE, ARG RERyield* &
function* inorder(t) {
if (1) A
yield* inorder(t.left);
yield t.label;
yield* inorder(t.right);
}
}

// AR X

function make(array) {
/7 FIBTRE N R
if (array.length == 1) return new Tree(null, array[0], null);
return new Tree(make(array[@]), array[1], make(array[2]));

}

let tree = make([[['a"], 'b", ['c']], "d", [['e'], £, ["g"11]);

// WP =X
var result = [];
for (let node of inorder(tree)) {

result.push(node);

}

result
// ['a', 'b', 'c', 'd', 'e', 'f', 'g']



Y& A%} % )8 14 i) Generator 2R %
R — A% 5 1 JE P & Generator B $, W AT 5 B T H K.

let obj = {
* myGeneratorMethod() {

}
}s
FHEAREH, myGeneratorMethod BYEFHA —TMES, RRXANBIER—Generator ki $
BEREERERNT, 5LHNSELENH.

let obj = {
myGeneratorMethod: function* () {

}
};



GeneratortR (] this

Generator B HUS 2 IR B — MR 7 8%, ES6RE % X /M 77 8% /& Generator BR BT SE, B4k 7K T Generator R %
K] prototype X% _EHIH.

function* g() {}

g.prototype.hello = function () {
return 'hil’';

s
let obj = g();

obj instanceof g
obj.hello()

LIRS EE, GeneratortA# g REIFETIE obj , & g LB, MEZKT g.prototype . 1HAZ,
WMRE ¢ BELENMWERL, FAXER BN ¢ BEMESRBHB/NER, MARZ this FH.

function* g() {
this.a = g

}

let obj = g();

obj.a
LR, Generatorti%t g £ this MR ELEEHMT —NEMHE a , HREZ obj WEEABXANEM.
GeneratorBi BB ABEIR new 4 —EH, 2.

function* F() {
yield this.x = 2;
yield this.y = 3;
}

new F()

EEARBEH, new @AMRMERE F —BMEM, FRWME, FA F ARMWERE.

W4, BEAIMNEIEGenerator B FUR B — AN IEH FIXT R EH], BERTLAAH next HiE, XATLARBIEHR
B this ?

THA—ANBEFE. 5%, £ER—ATHER, HH bind HESEGenerator BN EH this o XFE,
MERBAR G, XANZEN S8 Z Generator B SEFIXT R T -



function* F() {
this.a = 1;
yield this.b ;
yield this.c ;

}
var obj = {};

var £ = F.call(obj);

f.next(); // Object {value: 2, done: false}
f.next(); // Object {value: 3, done: false}
f.next(); // Object {value: undefined, done: true}

obj.a // 1
obj.b // 2
obj.c // 3

FEARRES, HER F AEK this MRYHE obj MR, REFAAE, RE—Alteratorff R. XPITHR
PAT=IR next HiE (HA F AEERA yield iBF) , TRFHNIIERBKET. XK, B A
B ELE obj MARLT, H obj WREEET F HILH.

EEAAREY, $THRERSNR £, HEERKIREGRZ obj , AEREMNEBERZHIIRGE—IR?
—NINER R obj ¥ F.prototype .
function* F() {
this.a = 1;

yield this.b 8
yield this.c 8

}
var f = F.call(F.prototype);

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

R F BURMERE, AU ERIT new @47



function* gen() {
this.a = 1;
yield this.b
yield this.c

1l 1l
w N
e e

function F() {
return gen.call(gen.prototype);

var £ = new F();

-+

.next(); // Object {value: 2, done: false}
.next(); // Object {value: 3, done: false}

-+ -

-+

.a// 1
.b // 2
.c // 3

-+ -

.next(); // Object {value: undefined, done:

true}



CP

Generator 5 R &1

Generator /& SEIVRSHLIK RS . Ebin, T clock R EUHt 2 — 4V REHL .

var ticking = 8
var clock = function() {
if (ticking)
.log('Tick!");
else
.log('Tock!");
ticking = !ticking;

}

EEARE R clock B — A BMIRA (TickfTock) , BT —W, MBT—WRE. XANRHEH
GeneratorS2®, i XA,

var clock = function*() {
while ( ) {
log('Tick!");
yield;
.log('Tock!");
yield;
}
}s

LT IGeneratorSE L SESS LT t, RITUAE B> T FSREFRESHIINEE R ticking , XFEHLFE W,
FZeE CREASHIEEEZ - EFARBEAFEENBE, E5E LW EMRME. GeneratorZ AT AR LA H
T ERFRES, RENEEAGHMEES T —MREEE, WHIRGLATEHES.

Generator5 th £

B2 (coroutine) R—MREFBITHI X, 7 AR R UME LR B IMER R E . PIREBERT LAF B2 72
K, WA DHZARELI. WEHER MK THIRE, &R —FISKRINLRE.

(D BESTHENESR

G “THIFE” (subroutine) RAHERRXFHLH " KHT IR, RELRANTRESEWTREE, T4
ZRPITREL. WESHAR, ZAHLE (BRLEBLT, BEARED TRUHMTIT, BERAA IR
B (BREED ATIEEBTHRE, HhERE (SRR MATEHES (suspended) , K (BERHO 2
A DR BPHAT . R d, —NERRE (R AT —F, WEEHRIT, BTSSR &E
(BREED , FEWEWEHATRREE, BREHRIT. IFATLOMTIIT. ZHRPIITRNEE (B

O ., BRAWE.

ML EE, ERFEP, FORRREA MR (stack) , TIHERFRNEESAME, BERE - MRRERIT
RE, MR, WERUE SHAFEANRY, ERBEFHIHT.

2 BESEELENER



AHEFE, WEESHTZEFETHIE. EXIMEX L, E5HTENELERMAU HHEECSHIITLET
X JUNEEREE. EMNNARZLEET, RA—ETUEZMRELTETRES, EREBITHHER
BEE—A, HMBEELTEERS. b, HENLERREXN, BEBMLENABIIRE, LHH
TSI RE, EHEMERSERN, PITHHHERCS K.

B FECMAScriptR2 REFEE S, RERF—NAAK. SIABENUE, 8MEFTUMRFECHEAR. X
BB BRI AL, AR I IR A, AT ARB| R AAER . AETRRDBRENEEARERE, —8
e, JRIEHIRAR R R

Generator B HUZECMAScript 6XF 2RI SEI, (BB T A7 2EM. Generator R EBFR LR (semi-
coroutine) , &R RG Generator BB E, 7 BRIEFHIATBUES Generator B . W1R 2 52T
HIPEE, AT ek BCER T LA LE 4% R P AR 4k SR AT .

W R Generator B L E TR, T LK EANTREELMIMERES S iGeneratorfR 3, BT A Hyield
B A AT B AL .



V4|

Generator /] LB {Z BT, BREMERRIERNME. XFPHRF 25 GeneratorF £ M #E .

(1D RPBRENFRABILRE

Generator B I EHEHAT HIRCR, BRE T UIER P BRAESEyieldiB A B, 539 Mnext/7 AR B G
7. REFEFERTARESEERET, FARDRERESERET I EyeldiEa T, KIEEFEH
FinextJ7 %0 AT . BTEL, Generator iR ) — N E Z SL PR B OO 2 AR AL B 7 P 81, 25 R R #.

function* O {
showLoadingScreen();
yield loadUIDataAsynchronously();
hideLoadingScreen();

}
var loader = loadUI();

loader.next()

loader.next()

EEARBRR, KRR oadUIREH, ZRBEAHAT, (OREI—NBFHE. T—U0 iz 4% Fnext
ik, W& ERLoadingft i, HHERPMBEIE. FREEMBER, BH—KMEMHnextT7iE, M35
Loadingf . FTLLEER], XMBEKFARTE Loading/H 1 K25, #MBHEA DR, HHRIIER
.

Ajaxre SR P RAE, 83d Generator B B E Ajaxt® A, UL R KIT RKIE.

function* O {
var result = yield request("http://some.url");
var resp = .parse(result);
.log(resp.value);

}

function ( ) {
makeAjaxCall(url, function( ){
it.next(response);

s
}

var it = main();
it.next();

FEAREEImainFE, BB AjaxBRERIEIE. TTULER, BT 2T —Ayield, EJLFE5RPEBIENS
EEE—M, R, makeAjaxCalllEH Finext 5, AN LresponseZ %, B Ayieldil A4 R HIRIER,
A REFER, 2% Fundefined.

THEAEB =T, 8idGeneratorth HUZEAT LI AL



function* numbers() {
let file = new FileReader("numbers.txt");

try {

while(!file.eof) {
yield (file.readLine(), )

}

} finally {
file.close();

}

}

ETEARRITF SRS, AyieldiE A 7] LFFZAT B

(2) #EHIREH
MBEH—AEHRAERHEN, KBRS, THESRTEHZE.

stepl(function ( ) {
step2(valuel, function( ) {
step3(value2, function( ) {
step4(value3, function( ) {
// Do something with value4d
1
1
})s
})s
X HPromise 5 _E IR,
Q.fcall(stepl)
.then(step2)
.then(step3)
.then(step4)
.then(function ( ) {
// Do something with value4
}, function ( ) o
// Handle any error from stepl through step4
)
.done();

FHAHECSIEREHERL, SR TELKPTRER, ERMA T KEPromisef &k
BB IBIT R

. Generator 2R 7] PLiE—



function* longRunningTask() {

try {
var valuel = yield stepl();
var value2 = yield step2(valuel);
var value3 = yield step3(value2);
var valued4 = yield step4(value3);
// Do something with value4

} catch (e) {
// Handle any error from stepl through step4

W5, A RE BRFEIPITHES R,

scheduler(longRunningTask());

function scheduler( ) {
setTimeout(function() {
var taskObj = task.next(task.value);
// tHGeneratorBREUREIR, HaksLiAH
if (!taskObj.done) {
task.value = taskObj.value
scheduler(task);
}
¥, 9);

ER, yieldiEHARFPIET, PRRPET (FUHAETRABERENEITERNT) « SHR&#ES,

#tikyieldiE A)i& [E] Promise Xt & o

var Q = ('q');

function delay( ) {
var deferred = Q.defer();
setTimeout(deferred.resolve, milliseconds);
return deferred.promise;

function* f(){
yield delay( )
}s

L HEARAGEF Promise I R EUEQ, yieldiEAJIR Bl i 5k & —NPromiseXt % .

EMEFEIRF — DN E—ADPITH, yieldBA W LAZIRFHES . 2 MEFTEHFISATH (HIMREAES

MBS HIATE, FRPITCHES) ,» WURAHBANTE.



function* O {
let [textl,text2] = yield [
taskA(),
taskB()

1
.log(textl, text2);

EEARES, yieldBAKSHR M AE, RRMERMEStaskAMtaskB, REFXHMESHTRT
F=BEHIT THKIER.

(3) #EiteratorEO
FIF Generatorg #1, ] AFEAER X B L #FiteratorEz 0 .

function* ( ) A{
let keys = .keys(obj);
for (let i=0; i < keys.length; i++) {
let key = keys[i];
yield [key, obj[key]l];
}
}

let myObj = { foo: 3, bar: 3

for (let [key, value] of iterEntries(myObj)) {
.log(key, value);

}

ERREEF, myObjR—MNEEX SR, EiditerEntriesti ¥, BA TiteratordE . HELEUL, FTUELEEXNSR
B next 7%,
TR~ HEBE IteratorE DB F, REHHFEERFTXNED.



function* makeSimpleGenerator( ){

var nextIndex = 0;

while(nextIndex < array.length){
yield array[nextIndex++];

}
}

var gen = makeSimpleGenerator(['yo', 'ya']l);

gen.next().value // 'yo'
gen.next().value // 'ya'
gen.next().done // true

(4 fEABESEH

GeneratorF] AEEREIELE M, FHUIMUL, ATULEERL —NEHSEW, B NGeneratorth $ AT LLIR Bl — R 5
KME, XEBEERECTUSERRER, REEFUBHAKED.

function *doStuff() {
yield fs.readFile.bind( , 'hello.txt");
yield fs.readFile.bind( , 'world.txt');
yield fs.readFile.bind( , 'and-such.txt');

}

FERRBEHEKIKIRE=ANEE, ERLBTHH T Generator®®$, ST UG EBAIEE, AHX=4R
5] f) BR 25 .

for (task of doStuff()) {
// taskZ—ANERE, "LMREEREEESHEE
3

SEfR b, WMRAESSRIE, 54T UAH AR Generator X FH

function doStuff() {
return [
fs.readFile.bind( , 'hello.txt'),
fs.readFile.bind( , 'world.txt'),
fs.readFile.bind( , 'and-such.txt"')
15
}

LR RE, FTCAH—BE—FEfor.. ofEX AL ! BIAH— LB, BMAMEE H Generator BB E #/E, B
% TRUBAWED,






PromiseX} %
Promisef¥) & X

Promise 25 AR M —FER TR, WARKMBRTR—EHREMEF—FSEMERK. EHEX
RERIMASEH, ESoREEH TIESHRHE, S—THE, BAERMBT pPromise XK.

Frig Promise , IR ULHME—/N&EH, BHRFEENRKRAFSLER/NES GBFEE—NMRPERE) NS
Ro MiBE LY, Promise— MR, WETLLREU R PERERNEE. PromiselR S —IAPL, &F0 7 D#
YEHR AT AR [F AR B 7 VR AT A 3

Promise XFZRE LA FBHMEA

(D NREPREANZINF M.  Promise WRRR—NRPEME, HF=MRE: Prending GHIT

H) . Resolved (B5E8K, XHFulfiled) fl Rejected (BXRM) . RERPEBIENLER, ATlkEY
AR —FRE, A HARERLELTZARE. XHE Promise XNBFEHHRK, BEREEZEHR
I, RaHMFBRIOESRE.

(2) —BREHE, RAXHE, EMEHEEHTURBEXANER. Promise MRIPREIHE, REBHMH
f&: M Pending ZZN Resolved FIM Pending ZEN Rejected . REXFHHIBM KL, WRSHEET,
AEBAET, 2—HREXNER. IERERCERET, REXT Promise XTREGBINEIFRE, e L
RBEANER. XEFEH (Event) BEAFE, EHMNEAL, WRFRELTTE, BERERT, REASIER

o

AT promise XR, A LLKERPEREURSRIENRERELR, BLTREERENEHRL.
b, Promise XNRBHG KO, EEEHIFPRIEEMES.

Promise WA —EE. B, LEBUH Promise , —HFEEMESIEPAT, LEFHBRIUE. HIK,
WRAKEBRERL, Promise WIBHIH IR, AERMEIINE. £=, AT pending RER, T
ERM BRI — AN B (RIRIFFIEE 2B TR .

IR HMAE AW R KA, — BRI, HstreamBE KR LLEE Promise FEHFHIIEHE.



HEARE
ES6#LE, PromiseXt 52— MAIERE, FRABPromisesLHi.
T HEAEA)E T —/NPromise L4 .

var promise = new (function( ) A{

if ( )
resolve(value);
} else {
reject(error);
}
1

PromisefJi& R Z — MR EIEANSH, ZRBBIHNSH DR resolve M reject . ENIRHAE
%, HJavaScript5| 24, FHECHE.

resolve PREIMITERZ, ¥PromiseX REPIRES N RTER AT (B MPending®® AResolved) , TEF

HBRAERIINEE, FFRRPRENSER, EASBUEELE; reject REMIEAR, RPromiseXt F K
RENRTBR R R (B \Pending®® ARejected) , FEFBEAERME A, W4T DERIER B
w, EASHUEEE .

PromiseSEBIAE B AJG , AT PAFH then 77543 7l #8 % Resolve R & R eject R 25 B [B] 1 28 £ .

promise.then(function( ) {
}, function( ) {
1)

then FIEA] LB AR R BIE NS B— R EUE PromiseXf R IR AZE AResolved i A, 26
ZANENHE R B Promise Xt R HPRES T ARejectif A . KA, B -ANREEFIER, F—eBRMt, XFHEN
PR BN 2 % Promise Xt 4% H KIEE ASHL.

T & —NPromiseXt % K & BB F o

function (ms) {
return new ((resolve, reject) => {
setTimeout(resolve, ms, ‘done');
1)
}

timeout( ).then((value) => {
.log(value);

1)

LA,  timeout HVEIREI—APromiseSLfl, Rpn—BEIBILIEA S RKENLER. & T 18 2 HEE



( ms %) UG, PromiseSEHIIREZE HResolved, BEAlR then T7i%9R5E B EI T BRI %

PromiseH & )5 w2 Bl #AT -

let promise = new (function( ) {
.log('Promise');

resolve();

s

promise.then(function() {
.log('Resolved.");

})s
log('Hi!");
// Promise

// Hi!
// Resolved

LA, Promiser R 5L BIPAT, BT AR Sedin it B2 “Promise”. RJ5,

KA LRI A BT A R AES AT A S WAT, BT A “Resolved &% -
TR RS B E AT .

function loadImageAsync( ) {
return new (function( ) {

var image = new Image();

image.onload = function() {
resolve(image);

%

image.onerror = function() {
reject(new ('Could not load image at ' + url));

¥
image.src = url;

1)
}

& — AN FPromiseXt R SEHL K AjaxiR A K 6]

then 7745 i€ A [ 1 R 4,



var getJSON = function( ) {
var promise = new (function( ){

var client = new XMLHttpRequest();
client.open("GET", url);
client.onreadystatechange = handler;
client.responseType = "json";
client.setRequestHeader("Accept”, "application/json");
client.send();

function handler() {

if (this.readyState !== 4) {
return;
}
if (this.status === ) {
resolve(this.response);
} else {
reject(new (this.statusText));
}
}s
1

return promise;

%

getJSON("/posts.json").then(function( ) {
.log('Contents: " + json);

}, function( ) {
.error('tH45 T ", error);

1)

LHEAARIEF,  getisoN &XFXMLHttpRequesttt 33, BT K H— MR ISONSIEMHTTPIER, 3 H
iR E—APromiseXt R. FEFERERRZ, £ getISON WHEE, resolve HEF reject HREUARN, HHAE
%ﬁo

WRPEAH resolve MM reject MBI HAESH, BABNNSHSHWEELFREL. reject K
BRI SBORHE RErrortt S L6, FRIMBKEEIR: resolve BEHSEBT EFKMELIS, BATRERH
—/NPromiseS£fl, RAFRIPEIENERETRE —ME, BAETRER —NRPEME, WG THXFE.

var pl = new (function( ){
/) ococ

})s

var p2 = new (function( ){
/] coc
resolve(pl);

})

LFEARES, p1 F p2 #HEPromiseH)SEZH, ER p2 K resolve HiE¥ p1 fEANSH, BI—A4RP
BERMSERZIREF— NP ERE.



EE, X p1 FREMSERS p2 , LN, p1 BRESRET p2 RS R p1 BRE
& Pending , H4 p2 WEAREMESER p1 FREHE; R p1 FPRECER Resolved B
# Rejected , 4 p2 WIEIERERSLZHAT.

var pl = new (function ( ) {
setTimeout(() => reject(new ('fail")), )

})

var p2 = new (function ( ) {
setTimeout(() => resolve(pl), )

})

p2.then(result => .log(result))

p2.catch(error => .log(error))

LA F, p1 R—APromise, 3 ZJEELN rejected . p2 KIREH p1 wE, 1BWZE, p2 #
H resolve Hik, HEZME p1 FPREEEEXZE, FHik p2 FREEASET. 71728, p1 &
N rejected , p2 WEREDTA rejected o



Promise.prototype.then()

PromiseSEBI BB then Hik, HERAU, then FikR e XAEJRAX %R Promise.prototype L. & HI/EF 2
NPromise LB TRINRS RN W EHE L. AiEdiE, then FIERE—DPSERResolvedRZS K EH &
B, BB (%) RRejected R A K [E 1 & %

then JHiEIREIHZ— AN FIPromiseLH (ERE, ARERIBAPromiseSLH]) » HILW LR EE,
Bl then HFEEHHEEMS— then Hik.

getJSON("/posts.json").then(function( ) {
return json.post;
}).then(function( ) {

1)

EHEEARBER then Trik, RKIEETWAERRE. H—NERARHETRUE, SREELSRIENS
B, EANEZAEERE.

KRR then , ATCAEE —ABBRFRAKERR L. XK, T— N ERERE A& KER—
APromiseXt R (BIERDEIE) , RNE—NEEERE, SERFZPromiseXt REPREFREEZML, F8K
WH.

getJSON("/post/1.json").then(function( ) {
return getJSON(post.commentURL);

}) . then(function ( ) {
.log("Resolved: ", comments);
}, function (err){

.log("Rejected: ", err);
}s

FEAREF, B then FHIEIEMERERE, REIFES —APromiseX K. X, 4 then Hik
TR EERE, MeEHFENFHIPromiseX RS RAEZM ., WRA NResolved, B funca , WHE
REZE NRejected, BLEA funcB o

IRRAE kR, LR LS8 R R

getJSON("/post/1.json™).then(
post => getJSON(post.commentURL)

) .then(
comments => .log("Resolved: ", comments),
err => .log("Rejected: ", err)

);



Promise.prototype.catch()

Promise.prototype.catch J5¥ER .then(null, rejection) HIHI4Z, FTI8E KA RN 1B R
getISON("/posts.json").then(function( ) {

}).catch(function( ) {

Jdog (' REHERE! ', error);
1)

FHEAREF, getisoN HiEIRE—APromiseX R, WRZXNRIREZDLAN Resolved , WA then 7
HBiREMEARE: MRS EREEMBER, REMEEAN Rejected , MEWH catch HEHREHER
R, MEIXAMER. B, then HEEMEARE, WREBITHMBER, HEW catch HEH
Ko

p.then((val) => console.log("fulfilled:", val))
.catch((err) => console.log("rejected:", err));

/] FERTF

p.then((val) => console.log(fulfilled:", val))
.then(null, (err) => console.log("rejected:", err));

THEE—MIT.

var promise = new (function( ) {
throw new ("test');
}s
promise.catch(function( ) {
.log(error);

s

EEARMES,  promise HHi— MR, BB catch TFERERNEHREHR. R, EENEESTH



/] BiE—

var promise = new (function( ) {
try {
throw new ("test');

} catch(e) {
reject(e);

}
})s
promise.catch(function( ) {
.log(error);
}s
/] B
var promise = new (function( ) {
reject(new ("test'));
}s
promise.catch(function( ) {
.log(error);
})s

g EEFAEM S, AR reject HEWIER, ZFETFHMBER.
TR Promise RS L2 AL Resolved , FilHI4ERRETLRH .

var promise = new (function( ) {
resolve('ok');
throw new ('test');

}s

promise
.then(function( ) { .log(value) })
.catch(function( ) { .log(error) });

// ok

LHAARIEH, PromisefE resolve EA)EMHE, BiIHER, AWK, STERAEME.
PromiseXf Z MG R A GBI MR, S—EHHREEE, BEIHEHFONE. BREHR, HRERSH T —
AN catch EAJIHIR.

getJSON("/post/1.json").then(function( ) {
return getJSON(post.commentURL);

}) . then(function( ) {

// some code
}).catch(function( ) {

// RIRFIHE =Promiserf2 4 H4E iR
})s

EHAREF, —IH=APromiseXf f: —AH getIsoN FEAE, BHAH then FEA. BATZHEMA—A
HEHER, MBEE A catch 3R,



— KRB, AEFE then HIEERME XRejectRESHIEIHEE (Bl then FIEZ-ANSHD , BEMH
F catch HiE.

// bad
promise
.then(function( ) {
// success
}, function( ) {

// error

1)

// good
promise
.then(function( ) { //cb

// success

)
.catch(function( ) A

// error

1)

FEAEY, BEoMBREFTE-MEE, HEHAREZMNEEADMHRIE then HEPATHHEIR, H
HEERPREE  try/catch ) . FM, BWESRMFH catch FHik, MAFEH then HERNE-ANS
.

BREGK try/catch RIBIUAFKRZ, WMREEFFH catch HEREHREEAEHRE, PromiseXt %
i AR A SR BISNERIS, BIASHE TR,

var someAsyncThing = function() {
return new (function( ) {
// FTHEH—TERE, HAXEEEY
resolve(x + 2);
}s
}s

someAsyncThing().then(function() {
.log('everything is great');
P

LA, someAsyncThing BREGZAEHIPromiseXf R s, EHRHTERAERE catch Fik, XM
BASHRIK, BASEBRBIERY, SBEBITEEREEMEH . FER, Chrome K23 #EFIX &M E,
B2l 48 1R “ReferenceError: x is not defined”

var promise = new (function( ) A{

resolve("ok");

setTimeout(function() { throw new ("test') }, 9)
})s
promise.then(function( ) { .log(value) });
// ok

// Uncaught Error: test



LHAREH, PromisefdEE F—R“FHEH BHMBER, ERBTEREREMH try...catch EF), #
EWARINE, BT ARBRNE R FAKE, PromiseREBARCELBITERT, FrUAXMNMEREE
Promise B #5# S il 4 1

Node.jsH—A" unhandledRejection FHfF, ETITIUIRMIKM reject iR,

process.on('unhandledRejection’, function ( ) {
.error(err.stack)

1)

EHEAMF, unhandledRejection FEAMMITRBARANSH, F I RERERNR, FEANRREH
PromiseSEf, ER AR T AL RIFTEL. -

FEXFERNR, catch FEREIRKIERE—PromiseXI %, FI/FHEETTLAEERAA then FiE.

var someAsyncThing = function() {
return new (function( ) {
// THEH—ATEWE, FAXEEHEY
resolve(x + 2);

}s
}s
someAsyncThing()
.catch(function( ) {
.log('oh no', error);
})

.then(function() {
.log('carry on');

1

// oh no [ReferenceError: x is not defined]

// carry on

FHERIBIEZEITRE catch HEREREERE, SBESITREEBA then HIEBEMEIRHEL. MREEE
WweE, MSBE catch Fik.

.resolve()
.catch(function( ) {
.log('oh no', error);

)
.then(function() {

.log('carry on");

1)

// carry on

EHEKARBEABEERE, BET catch ik, ERBATEER then Fik. MH, EE then FiEE
HHkEE, BSRIEK catch BXT .

catch FiEZH, EREFEMEEHIR.



var someAsyncThing = function() {
return new Promise(function(resolve, reject) {
// TH—TERE, FAXEEEH
resolve(x + 2);
1)
}s

someAsyncThing().then(function() {
return someOtherAsyncThing();
}).catch(function(error) {
console.log('oh no', error);
// TH—TERE, FAyREHEH
y + 2;
}).then(function() {
console.log('carry on');

1)

// oh no [ReferenceError: x is not defined]

EmEAEEF,  catch FEWH—AMER, BOARHEBE R catch FET, FBEEREXMERDSBEHIR,
WAEIRESNE. WREE T, ERRA—HT .

someAsyncThing().then(function() {
return someOtherAsyncThing();
}).catch(function(error) {
console.log('oh no', error);
// TH—TERE, BAyREEH
y + 2;
}).catch(function(error) {
console.log('carry on', error);
})s
// oh no [ReferenceError: x is not defined]

// carry on [ReferenceError: y is not defined]

LHEAEF, B A catch FEARMIR, BI— catch HEWMHBRIER.



Promise.all()

Promise.all HVEHATKZAPromiseLH|, I —HrKIPromiseLH .

var p = .all([p1, p2, p3]);

LA, Promise.all HEBZ—NMHAENSH, p1 v p2  p3 #HEPromiseXI RHILEF],
BAE, e BAETHEIHZIK Promise.resolve Fik, ¥SE4E NPromiseS2fl, BiF—H i3,

( Promise.all H¥EKIZEAUAREAH, EULHEFIteratorE 0, HiR[E KA R ER R Promise L4 .
)

p WIREH p1 « p2 « p3 WE, FHRFAMBELR.

(D RE p1 « p2 « p3 HPRESHEZK fulfilled , p KRS ALEHR fulfilled , M
B op1 v p2 « p3 WIREMEAR—ANEE, £iE4 p KEERL.

) RE p1 . p2 « p3 ZHE N rejected , p HPRESHMEBR rejected , HHFE—A
B reject WILBIRIREME, S1E#ES p WERRE.

TR —ANRERE T .

var promises = [2, 3, 5, 7, , ].map(function (id) {
return getJSON("/post/" + id + ".json");

})s

.all(promises).then(function ( ) {
}).catch(function( ){
})s

LA F, promises REF6NPromiseLBIHIEH, REXANLHFREELLE K fulfilled , H
HPEFH NN rejected , A2 Promise.all J7¥E)5 T Y [EE ek .

THARSB AT

const databasePromise = connectDatabase();

const booksPromise = databaseProimse
.then(findAl1lBooks);

const userPromise = databasePromise

.then(getCurrentUser);

.all([
booksPromise,
userPromise

D

.then(([books, user]) => pickTopRecommentations(books, user));



LHEAREF, booksPromise F userPromise RWANFILEIE, REZINENNEREERET, 7 fil
K pickTopRecommentations IX™[E] 1 BRI %L,



Promise.race()

Promise.race VAR 2 AMNPromiseSLBl, 3B — N F FIPromiseSLH

var p = .race([p1,p2,p3]);

EEAHES, AZE p1 o p2 . p3 ZPAEAEBIRERZRS, p BREHBRELR. BHREHR
A I PromiseSEBI AR BB, mA%iE% p HIE R H.

Promise.race HIEMIZHS Promise.all H¥E—FE, WRARPromiseSLH|, BedciiH T
Bl Promise.resolve J7¥%, WSE ¥ APromiseSLH|, Fit— B,

THE-MIF, MREEHENEEREER, HKPromiseHRELAN reject , BN

N resolve .

var p = .race([
fetch('/resource-that-may-take-a-while'),
new (function ( ) {
setTimeout(() => reject(new ('request timeout')), )
}
D
p.then(response => .log(response))
p.catch(error => .log(error))

EEREF, WESHZA fetch HELERELER, BE p KREMESTAN rejected , MMt
K catch FiEFEE R RS



Promise.resolve()

B HERIA XN G APromiseXT R, Promise.resolve FiEEACEIIXMEH .

var jsPromise = .resolve($.ajax('/whatever.json"));

L HEAREKE QueryE K deferred XH, HAN—AFHIPromiseXt % .
Promise.resolve FH#rF FTHKIE.

.resolve('foo")

new (resolve => resolve('foo'))

Promise.resolve J5%MIZ¥5 BIUFE L -

(1) Z3R——4 PromisesE f

IR SR PromiseSLH], 4 Promise.resolve KABAFMMEH. FEAShHIR EXA L5 .
(2) Z2HR—4 thenable X%

thenable X RIBHKIZRF then HEHNER, WM THIXMNER.

let thenable = {
then: function( ) {
resolve(42);

}
%

Promise.resolve HFiELWKIXANN REE NPromiseXt B, RIGHILEIHAT thenable SHHRE then ik

let thenable = {

then: function( ) {
resolve(42);
}
}s
let p1 = .resolve(thenable);
pl.then(function( ) {
.log(value);
1)

LHEAIEH, thenable XHH then FHEMATE, WH p1 FPREHZEA resolved , MMIZEIHATHR
JEHAS then HiEIREMEIARL, HiH42.

(3) ZBPAREEF then HEMNNR, WBERARIR

mMESHRL—NEGEE, RER—NMAEE then HIEKINMKR, M Promise.resolve HIEIRE—/HH
PromiseXt %, JIRZASN Resolved .



var p = .resolve('Hello");

p.then(function (s){
.log(s)
1)

LERBER—AF R Promise  ZHLH p . HTFZHFE Hello NETHRPBEE (AT EREARZR
HthenFERIXE) , REIPromise LB KRS MN—E Bk 2 Resolved , AT LA p& $ 4 L B
iTo Promise.resolve HiEMISH, <FBE4EIHEE.

(4 FEEEMSH
Promise.resolve HiERF AN AHSE, EERE— Resolved IRASHIPromiseXt H .
Frbh, WRFHEBB—PromiseXt R, R AERHEMREEAA Promise.resolve Hik,

var p = .resolve();

p.then(function () {

1)

LTHEHABKZEE p B2 — A PromiseXf %o



Promise.reject()

Promise.reject(reason) Hi¥EWMEIREI—ANFrHIPromiseSLH, ZLEBIFIREN rejected . BEMSHH
%5 Promise.resolve HiETZBE—H.

var p = .reject("HE T ");
// EFET
var p = new ((resolve, reject) => reject('H4 71 "))

p.then( , function (s){
.log(s)

})s

/] HBEET

LRI E R — A PromiseX REISEH p , WREN rejected , FEIHBRESILEIHAT.



PIANF R B B IR O i

ES6/IPromise APIRHEMI HIEARIRZ, HEFERHMAFEUE SHE. THNMBUATHEERNNEES6Z
. BRE R .

done()

PromiseXt REIEIAEE, RELL then HIEE catch HEGR, BEREF —ANHEMBER, MAETRE
ERRE (B APromise A RASBEWR 2R o Bk, WATATLUERE—A done ik, HBELTE
AR R, PRUEYD AT AT B8 BRI B8R

asyncFunc()
.then(f1)
.catch(rl)
.then(f2)
.done();

BRI SE BRI 24 ] 2.

.prototype.done = function ( ) {
this.then(onFulfilled, onRejected)
.catch(function ( ) A

setTimeout(() => { throw reason }, 9);

1)
%

M ETARBGET W, done HIEHIMEA, ATLME then H¥EIHEA, #Rft Fulfilled F Rejected RFEH
EEEE, MATURNRBEMSH. EREER, done HOSWIRIMEMATEHINE R, FHLB/ME.

finally()

finally J5¥EM TIREANEPromiseX RREREWT, HMEPATHERIE. BE done FEHIBKXKAN,
EEZ-NMEENEHREIEASE, ZREAE EFELIIT

THRE—AMIT, RFHEEAPromisesbBIER, RFMMA finally TTERERS -

server.listen(9)
.then(function () {

1)

.finally(server.stop);



.prototype.finally = function ( ) {
let P = this.constructor;
return this.then(
value => P.resolve(callback()).then(() => value),
reason => P.resolve(callback()).then(() => { throw reason })
)s
}s

FEARET, AERHEKPromiseZ fulfilled & rejected , #ESHATEIHEE callback



N
R E A

BATT B E R IS R—A Promise , —EINEFER,

const preloadImage = function ( ) A{
return new (function ( ) {
var image = new Image();
image.onload = resolve;
image.onerror = reject;
image.src = path;
})s
}s

Generatorif 215 Promisel 45 &

Promise KPR EEZLL.

i F Generator R BUE B RAE, BRI F P RIEMERE, BEIRE— Promise XH.



function getFoo () {
return new (function ( ){

resolve('foo');

1)

var g = function* () {
try {
var foo = yield getFoo();
.log(foo);
} catch (e) {
-log(e);
}
}s

function run ( ) {

var it = generator();

function go( ) {
if (result.done) return result.value;

return result.value.then(function ( ) {
return go(it.next(value));
}, function ( ) {
return go(it.throw(error));
3
}
go(it.next());
}
run(g);

FHERE K Generator B g 29, B—NFPEIE getFoo , BREIKHZ— Promise XH. B
¥ run FSRANEIZXA Promise X, HEAT—A next HiE.



async R

asyncER # 5Promise. GeneratorBi$(—#¢, RFAREBMAREFEERE. BRFRPBREN—FTE. EXRLER
Generator R B BIENE . async R BH A B TES6, MR FIAN TEST, {HRZtraceur. Babeljs. regenerator®§ i
B CEIFXA IR, BEELZIHEEER.

asyncER B VEAN B, BF (FERIE) —F,






S AE M AsyncER 3L

B g FERT JavaScriptiE 5 KREE . Javascripti& 5 WHATHE R HRLE"H, MREERIHE, WAKE
H, FERIEAT,

ES6#EA: DART, FPHwmEM T, KA TEUH.

o [EIE %L
o EHEWT
o RA/TH
e Promise X%

ES6¥tJavaScripti# S mIAZHAN T — N EH MBI, ESTH Async HREBERRHE T RPREMLRMRITR.



A
¥

Frig"Rep", MBRRE—MEFSTRPB, EPITHE B, RERMHITHAMES, FMr 7HE, BE
W SLPATH =B

thin, H—MEFREBOCHHITLE, EFHE-BRERARERFARXLIER, BREBMGF. RE, BF
PATHAMAES, FRBRERGERE M, BEEIITESHE B GREXMH) o ZMAESKHAT, B
L .

FARH, ESERPATHRMMFE . B TRESEHT, PRAALMES, FrLlREREMERIZBOHF X
Bt , P RARTEE.

[5] i 2K %5

JavaScriptif E Xt R P MEKI LI, MAB K. FBEARY, RRLEFNE _BREMSE - MREE
T, SRERFHTIMES KRR, REFZAAX R BRFIESH Feallback, EHIFTRHZE"EHA
)EHHO

RO BAT A, RIXFETH.

fs.readFile('/etc/passwd’', function ( ) {
if (err) throw err;
.log(data);
1)

FHEARBEF, readFileRMIE=—NSH, MEFEARE, HHMERAESHE_B. FRRERGIRE
T /etc/passwd XANXMHLAE, EAREA AT,

—MHEBEEER, NHANodejs4sE, EIRRBEIE—NSH, DHRREIRN Rerr (WMREAFHIR, %S
ot Rnul) ? FRERHAT O RFE, ERXHERZEL KSR, B LE#HR, ReIFES8, A%
B

Promise

[B] 8 BR B4 B 80F F S, BRI S BE S AN ER R R E . BERRAHZ )G, BB, A
T

fs.readFile(fileA, function ( ) {
fs.readFile(fileB, function ( ) {
3

})s

AHERE, WREKERZNH, iaBRL2ERE. REARARKE, MEEREE, BRI
—H, TEEE, MBI EEREEEL" (callback hel)



Promise i 2N T MEHIXA WM R B . EARRITHKEETIEE, TR —MEKSE, VR BB
mER, SRAFMNER. KHPromise, HEERWMEAN M, BEWT.

var readFile = ('fs-readfile-promise');

readFile(fileA)
.then(function( )
.log(data.toString());

})
.then(function(){

return readFile(fileB);
})
.then(function( )
.log(data.toString());

B

.catch(function( ) A
.log(err);

})s

FEAAREF, BFEH T fs-readfile-promisefi3R, B HIE BRI B —ANPromisehR A< fireadFile B #{ . Promise$@
fitthen 7V INER B R B, catch 5 VR TR PAT L FE 3 B O 4R .

A LLEES], Promise I EVER R EIHRKKISHE, FHthenTEUE, RPEFHFHBEIITESEEBERT, B
BEBASE, FHEHE.

Promise B KB RRBILE, JFEREESHPromise BET —TF, NEHAHE, —REZH L —H
then, JRRHIE BB BAER.

Ma, HEAEEFHSER?



Generatorgd 3

vz

BEKmEIES, FARPHRENBRTR (HLE2LZEFSHBRBTR)  HPHE
2" (coroutine) , BEBREZANLRBEIAMME, EHRFEPIES.

WER RBERE, XARBEE. ENBTRERBWT.

o B, WEATFHIIT,

o BB, MMEAPUTEI—F, BAEE, PUTHREBIIHEB.
o =W, (—BREEE) WEBRZIEHAT

o I, HEAKEIT.

LHEBEOBEA, MERPIES, FANETEME (BB #4T.
BHIRY, EBOHFRIHESED T

function * O {

var f = yield readFile(fileA);

FEAREKIRE asynclob BR—MHE, BHEDMAERTE yield &4, BERRHITIL, PITHH
RAHMHE. B, yield WARFBEHIM BN FL.

WIZBE] yield w&BMERE, FRPITHORE, BNEEKMITREFEFHT. ERBAMA, HENH
MEEEERFADERE, WRERyeldi<, ME—B—H.

Generator 8 &
Generator iR B M ETEESORI SEBL, B K4F Mt 2 ] AR H R B AT CBREEHAT)

A Generator R & — M RN R SIS, REURRPESNESR. RPBIEFTEGENH, &
H yield iBA)VEH. GeneratorBR AT HEWT .

function* (x){
var y = yield x + 2;
return y;

}

var g = gen(1);
g.next()
g.next()

FHEAREH, A GeneratortRi L, <IRE—ANNEBIRE (BB g. X&ZGenerator B FUA A T8 ok 1
RR—ANHTT, BPITEASREIZER, BREKRZBEHNR. A cfInextT i, SBIHNEIEL (B
TREEFHE B , BEAFE—-MERNyieldiEa), LAIRMITE x + 2 Alk.



52, nextHiEHIVER 25 M BT Generator BB $. IR A Fnext ik, SREI—/NWER, RaAZGHIMEK
R (value/BYEMdoneB1) o value/BHERyieldiE A FHRERNIME, RA-ATHENE; doneBHER—
fi/R1E, FTRGenerator i B R EHATBYE, REGER T —1MHrE.

Generator B 25 ) Z 4 A2 e f 4 R Ak 2

Generator B ] A B HAT MK R IAT, RRERBRFPEFHIREIRE . BRILZI, EEHHMFE,
FEE T UM P AR I SE R DT R BB 504 P9 1 B B8 32 B A A R A ER AL

next LR BB Kvalue B, & Generatorih £ 5] 4% B B 38 ; next T iEIE A LR S, X2 F Generatorif
g UNBE PN

function* (x){
var y = yield x + 2;
return y;

}

var g = gen(1);
g.next()
g.next(2)

LFHEREF, B —nextHEMvalue/EtE, BRERIER x + 2 FE 3) . FE- A next HEHHESH2, XA
S LIEN Generator RE, 1ENENBRPESHIREIZER, #RBEAEANNTEyER. Fit, X—5F
H) value B, REIMHAZ2 CEEYFIE) .

Generator BR¥ P #IE A] DAEE & 485 R A0 BARED, IR B SNl B B4R R

function* ) {
try {

var y = yield x + 2;
} catch (e){
.log(e);
}

return y;

}

var g = gen(1l);
g.next();
g.throw('H4ET);

LHAREPIRIE—1T, GeneratorBR RS, 845X R Mthrow 7 VA H FIEE R, BT DABE B B0k Y o try
..catchRIGHRFHEIR . XBWKRE, HEMNRESGEEROME, T THRBEMZEE LRSS, XNTFRIH
LR BEER.

FPEFHIB AR

THEBWMAMEH Generator B, PIT—NELHKFRBES.



var fetch = ('node-fetch');

function* gen(){
var url = 'https://api.github.com/users/github"’;
var result = yield fetch(url);
.log(result.bio);

EHEATEF, Generator R Fdt e T — M RPEAE, ZEMEKRZR—MZEE D, R NISONS KK HIE#E T
BE. EAmERLE, XEBERBIERRFEDEE, BRTMNLETyeldm<.

PAT BB T EWT .

var g = gen();

var result = g.next();

result.value.then(function( ){
return data.json();

}) . then(function( ){
g.next(data);

})s

LA, BEWATGenerator iR $, FREUBHEHRN R, REMEHnext Hik (BE24T) , PITRPESHE
—MrBt. B TFFetchiEHiR [6] i) & —ANPromiseXt %, [FIZE Hthen 5% A T — next Fik.

AUEE, B Generator RECK P BRIERFBMEE, HEREEHNATE RMATRHATE —Fr B
AT B $AAT 28— BO



Thunkif %}

2 3 SR AH SR
ThunkE#CRAE A 260 RBER: T«

MeF, MWAIESRIRIED, HENZEFKEERR, RERELATHWERE. — MRS SR RIERR", B
BR H0 B 2 B B L % AT B SR AEL

var x = 1;

function f(m){

return m * 2;

}

f(x + 5)

EEARBS S E CRE, REAEEARER x + 5 o FH, XANREANZMARE?

—FERAREEREM" (callby value) , BIFEFANREIEZH, BHHH x + 5 KME (FT6) , BERXME
RN . CTE S BUR A XM 5RNE .

f(x + 5)

£(6)

HFMERLEELFA" (callby name) , BIEBKBRER x + 5 HARHE, REMHBEHEERE.
Haskellif 5 R F X F 5K B%

f(x + 5)

(x +5) *

fRERRAMLLZER, W—F8E? BEREAFE. RERAALLEREE, HEXSHERMERR K, L
ERBEHBZANSH, A RERERES K.

function f( ){
return b;
}
f(3 * x * x - *x - 1, X);

EHEAHES, REME—ANSER-ARENRENX, ERRBEGEAREFEHE . NRXASHRE, KirE
RAVER, Fib, A—SitEHERER T RamA", BRERTRRE.

Thunk® £ )& X



i rE AR LI, £ERESEHE —MEN Rz F, ERXAEE RBENR SR, XA
BR B0 Y £ Thunk B8 %

function f(m){

return m * 2;

}

f(x + 5);

var thunk = function () {

return x + 5;

}s

function f( )R
return thunk() * 2;

}

EEAREY, RBEMSHE x + 5 T AREERT . LEAIESHEKIMIT, X Thunk RECRERIT
Xt R Thunk R B E X, ER"ELEA"—FSEOHN, RRERFENREN.

JavaScripti& 5 i Thunk g %

JavaScriptif 5 REE A, BRI ThunkR & LHAE. #EJavaScriptif 5 H', Thunk R $& AR RE
X MEZSHRE, BEHBRBEBASHRE, BREZRFARBIENISH.

fs.readFile(fileName, callback);

var readFileThunk = Thunk(fileName);
readFileThunk(callback);

var Thunk = function ( ){
return function ( ){
return fs.readFile(fileName, callback);

I
%

LR, fEREreadFileiER— N ZSHEE, WASEDHAHZMEIFHEL. SRSt
B, BB T —MESHELY, RABZEFERBIEASH . ZMESHIRA, B Thunk .

FEMEE, RESHERERE, $EESHRThunk® BN, TR — A6 K Thunk Bk B0 #38 .



var Thunk = function(fn){
return function (){
var args = .prototype.slice.call( )
return function ( ){
args.push(callback);
return fn.apply(this, args);
}
}s
}s

A EER S, £ fs.readFile MJThunkR#.

var readFileThunk = Thunk(fs.readFile);
readFileThunk(fileA)(callback);

Thunkifyf

AEFEINE ) Ry, B U A Thunkify BER .
HARRTE.

$ npm install thunkify

FRATRWT.
var thunkify = ('thunkify');
var fs = ("fs');

var read = thunkify(fs.readFile);

read('package.json")(function( ){
7] coc

})s

Thunkify {19885 5 _E— R R K BB FEER.



function (fn){
return function(){
var args = new ( .length);
var ctx = this;

for(var i = 0; i < args.length; ++i) {
args[i] = [il;

}

return function( ){

var called;

args.push(function(){

if (called) return;

called = 5

done.apply( p )
1

try {
fn.apply(ctx, args);

} catch (err) {
done(err);

}

}
}
}s

EREREELT —MEEHH, BE called BREARHRET—K

oMk, HE TEABIT.

function f( ){
var sum = a + b;
callback(sum);
callback(sum);

}

var ft = thunkify(f);
var print = .log.bind( )
ft(1, 2)(print);

o XFERIE TS T 3L Generator R

EmEARBEH, BT thunkify RAFEHRBEHAT K, R EH—TER,

Generator BRI RE S H

YRATRES M, ThunkBREABEH AR ? EZELLBIHALEMTAH, (HRZES6H T GeneratorBi %3, Thunk & ZELIE

0] LA F Generator B £ ) B SR FE B HL
LB SO A6 . T T ) Generator B B 3 T AN 7B B



var fs = ('fs');
('thunkify');
var readFile = thunkify(fs.readFile);

var thunkify

var gen = function* (){
var rl = yield readFile('/etc/fstab');
.log(rl.toString());
var r2 = yield readFile('/etc/shells');
.log(r2.toString());

};

LR, yieldiy 4 T RERF AT B Generator i $l, MAMBE—MHE, BIITHERLS
Generator B »

XFP VLB R Thunk ki 3, FONBE R UERIEREE, BITHZIELS Generator i . AT EFEMAE, A
S B WA F AT _LHIX N Generator PR %L

var g = gen();

var rl = g.next();
rl.value(function( ){
if (err) throw err;
var r2 = g.next(data);
r2.value(function( ){
if (err) throw err;
g.next(data);
})s
})s

LA F, BB Generator R EHIN a4, RANEHATPATEIEB 5. nextTEATHIBE BB T —
¥, FRENZPHELR (value/BHERdone B -

froEE EmKAE, 7K RGenerator R PATEE, HELRKFE—AEREE, REEAnextTTERK
value/& . XMEBBATAT LAREIAR B 31 5B RX AT

Thunk® i) B shfi 2 B #

Thunk BB EIERIBR 1, £ T8 LB sh#ATGenerator i $t. T HE 2 — N3 T Thunk B B Generatordi /T 2%



function (fn) {
var gen = fn();

function ( ) {
var result = gen.next(data);
if (result.done) return;
result.value(next);

}

next();
}

run(gen);

FHEABE R unRE, R —DGenerator R E H A PAT 2. A Anextf HUsk & Thunk i) Bl R # . nextii X
SR R4 B Generator BB T —25 (gennext7i%) , R )5 HIWiGeneratorBR R B4R (result.done J&
%), MBREER, HBnexttREEAEANThunkB# (result.value/81) , BNMEZBRH.

B TREAPATE, PATGenerator MBI L T . NEFL ORI, BERMAEN run REEIT. JR,
IR — AR PERME, HMERThunkR%, WERH, BRE yield ay< /& MH K LIR Thunk %

var gen = function* (){
var f1 = yield readFile('fileA");
var f2 = yield readFile('fileB");

var fn = yield readFile('fileN");
}s

run(gen);

EEAES, B gen #HET n ARIEZPOCERME, REHIT run BHL XERERZASNE
Blo RXFE—R, RPBRENMOTUSHEFRPEME, WWHATREATUHAT.

Thunk B8 $ 3 A & Generator B B B B PATHIME— H R, B AESIPATHIRER, WIHE —MILH, B30
Generator PR EUI TR, WA IEFRF IPATI . 5] 1 BR BT LA BIIX — &, Promise X 50 1] DL R)IX —



cotR it
FE A FH ¥

coti R E B TR RTJ Holowaychuk 7201346 B KA — NN L HE, F T GeneratoriR i H B 3hAT .
b, H—/ Generatoreki %, FHTRIKELEFHEA XA .

var gen = function* (){
var fl = yield readFile('/etc/fstab');
var f2 = yield readFile('/etc/shells');
.log(f1.toString());
.log(f2.toString());

}s

cot 1] PLik AR A F 4% 5 Generator R B I $HAT 8% o

var co = ('co');

co(gen);
LR, GeneratorBR ¥ R BEfE Ncohi L, < HBNMAT
coPR HUIR [B]—/NPromiseXt 5, [ k7] PAF then J7 ¥E 5 0N B8 B8 35 .

co(gen).then(function (){
.log('Generator MEPATTER');
})

LA, %3 GeneratorBHPATE R, B —1TR~R.

colB i [ JiF 3
A4 con] L B 34T Generator B8 % ?

B, Generatorgi R — MRS BEKNER. EREIPITRE -MILHE, ZRDBEFTER, B#BE
ENAE AT o

BRI VAT DA R — .
(1) EERE. ¥R PERECE R Thunk R E, 7 B R BCE A F HAT .
(2) Promise M % . ¥R I EIEBEERPromiseXt R, Hthen 7 iE3L BIHATH .

coB RISt R A FI Rl B BhIAT 8 (Thunk BB E A PromiseXt %) , AR —MER. #HcoMRTiR% M
7, GeneratorBi $¥yieldfir & J5TH, R BEAZ Thunk i $EPromiseXt &

E—FELNHTETThunk KB BSIHATEHR. THRE, ZETPromiseXt RIHINHATE . KRB Fcold


https://github.com/tj/co

2T PromiseXt R i B i AT
BRI EEMEF. %, TR EreadFile 5 ¥E 3 B —NPromiseX % .

var fs = ("fs");
var readFile = function ( ){
return new (function ( ){
fs.readFile(fileName, function( ){
if (error) reject(error);
resolve(data);
1

s
%

var gen = function* (){
var fl1 = yield readFile('/etc/fstab');
var f2 = yield readFile('/etc/shells');
.log(f1.toString());
.log(f2.toString());
}s

RIE, FIPAT LT K Generator B %L .

var g = gen();

g.next().value.then(function( ){
g.next(data).value.then(function( ){
g.next(data);
}s
})

FHPATHELHA thenT5¥E, EEHMERRL. BRETX—/R, BTUEH-MESIRITH.

function run( ){

var g = gen();

function next( ){
var result = g.next(data);
if (result.done) return result.value;
result.value.then(function( ){
next(data);

18

next();
}

run(gen);



LA, REGeneratorB UK MATEIR G — 2, nextBEGAHE S, LALSEHEZIIAT,

colBL B F JR A5
comi 2 LB EHPATRKT R, EREBREILHT, EFEFEE.
B, coli$EZGeneratorl FE NS, REI—A Promise W K.

function co( ) {

var ctx = this;

return new (function( ) {
})s
}

TE3IR B I PromiseXf R BT, coftE S HgensE B NGeneratorthi . WMRER, MPITZRE, BE—N AN

BET SR WRARMIRE, FH¥PromiseXt R EIIRASE Nresolved.

function co( ) A{

var ctx = this;

return new (function( ) {
if (typeof gen === 'function') gen = gen.call(ctx);
if (!gen || typeof gen.next !== 'function') return resolve(gen);
1)
}

¥E, co¥iGeneratorBR FU I N EBFE & 0T R Hinext vk, 3 RonFulfilledRi%l. XFEERZA T e g Hm

iR,



function co( ) {

var ctx = this;

return new (function( ) {
if (typeof gen === 'function') gen = gen.call(ctx);
if (!gen || typeof gen.next !== 'function') return resolve(gen);
onFulfilled();
function onFulfilled( ) {
var ret;
try {

ret = gen.next(res);
} catch (e) {
return reject(e);

}

next(ret);

}
1)
}

&I, MRERXEKnextR s, ESRERAESH.,

function next( ) {
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 ('You may only yield a function, promise, generator,
array, or object, '
+ 'but the following object was passed: "' + (ret.value) + """));

LA, next BREUMA MR, —HRENITHL.

BT, MELHREN Generator RBMBE—H, WRRBIEE.

BAT, BRE—PHREE, & Promise M &

=47, M then J7ik, RIREMEIN EEIHRE, M/EET onFulfilled %KAM next K¥.

FIIT, ESEAFEERNBEMT (Z2H3E Thunk REA Promise X% ) , ¥ Promise X R KPIRESHCH
rejected, AT IEFAT o

AEE R ) 5 2 A
COXFHRMPL A, WRVELIERRELT, SHEMNEWER, FHT T,
Y, BRI R AR R S R R, BRAEyieldiE AR



/] BARS
co(function* () {
var res = yield [
.resolve(1),
.resolve(2)
1
.log(res);
}).catch(onerror);

/] WRNBIE
co(function* () {
var res = yield {
.resolve(1),
.resolve(2),
}s
.log(res);
}).catch(onerror);

THRR—MIT .

co(function* () {
var values = [nl, n2, n3];

yield values.map(somethingAsync);

1)

function* somethingAsync(x) {
// do something async

return y

EHHRIGAEHREA somethingasyne RF#fE, SHEMNLWRR, FLWITF—H.



asyncBf 3
=X

ESTIRME T async Hi¥, HARPRIERBEMAE. async RFRAHA? —HE,

Generator B BBV HE
B XA — A Generator BB #, WK IKIZEPIASCH .

var fs = ('fs');

var readFile = function ( ){
return new (function ( ){
fs.readFile(fileName, function( ){
if (error) reject(error);
resolve(data);
1
1)
}s

var gen = function* (){
var f1 = yield readFile('/etc/fstab');
var f2 = yield readFile('/etc/shells");
.log(f1.toString());
.log(f2.toString());

};

R async H¥, R THIXF.

var asyncReadFile = async function (){
var fl1 = await readFile('/etc/fstab');
var f2 = await readFile('/etc/shells');
.log(f1.toString());
.log(f2.toString());

};

async BEREHLZ

—HEmE K, async REUREN GeneratorB M ES ( * ) FH#P async , # yield Hit

B await , NHHE.
async BRH Generator BREUAI Gk, ARBLZECL T IO .

(1) NWEWAITEHE. GeneratorB I PAT LIAENATEE, FTUAET co B, WM async HEEHFHIAT

o R Ul async REIIAT, SHERH—H R, RE—7,

var result = asyncReadFile();

THMRBEAT asyncReadFile %L, REEMSHIPAT, WHBREER. XEENE Generatorf

B, TEFEM next Fik, BHEM co B, FREIEENT, BEARELER.



(2) BIFHIEN . async fl await , HHEEESM yield , BXERBERET. async BEREBEF RSP
BIE, await RAKHMERHMRERAFTESRER.

(3) B RERAM. o HEHRA%E, yield WA EH R fER Thunk i E B PromiseXf &, M async BREL
B await #4&J5MH, B LLZPromiseXt RFRIGRAPME (BE. FREMMARE, (HXHNEHE TR
) &

(4) R[E{ERPromise. async EREHIIR [BI{E f&PromiseXt %, X EtGenerator & iR [A] {8 & Iterator Xt R 77
BL7T. IRATLLAH then HEERE F—HHIERE.

#H—F¥, async RBEEWUEELSANHRIPEE, BERK—APromiseX %R, M await HEN
B then WA HIIEIERE.

EEBRT, await W2 GHEHRZE— PromiseX %, N<HEE M Promise.
TR AN T ERE T .

async function getTitle( ) {
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( .log)

// "ECMAScript 2017 Language Specification”

asynciR £ i SE 3
async BEHIEI, BMEW Generator REM B PATH, BRE-NREHE.

async function fn( )R
1] ooc
}

function fn( ){
return spawn(function*() {
1l coc
1)
}

B async B¥UARHTLAS LTI AR, H A spawn BB A ST 5
FHEAH spawn EHIOSIL, FAHR ST A ZIPAT B MBI .



function spawn( ) {
return new (function( ) {
var gen = genF();
function step( ) {
try {
var next = nextF();
} catch(e) {
return reject(e);
}
if(next.done) {
return resolve(next.value);
}
.resolve(next.value).then(function(v) {
step(function() { return gen.next(v); });
}, function(e) {
step(function() { return gen.throw(e); });
s
}
step(function() { return gen.next( )5 1)
1
}

async ERERIEEHHIEEINEE, HAHASBET ES6, MAEET ES7. HEl, BT RENK, BHRE
528 Babel F regenerator #ELEHF, HEEHEEMH.

async BR U &

FlGeneratorBRi ${—#E, async BREUR[E —APromiseXf %, T LAMEH then FiEGMEIERE . 2488 E
ITHIBHE, —EIBR| await MILRE, FRfKNFPERIETR, BEEPTREENEHEMIE.

THEHE—MIT.

async function getStockPriceByName( ) {
var symbol = await getStockSymbol(name);
var stockPrice = await getStockPrice(symbol);
return stockPrice;

}

getStockPriceByName( 'goog').then(function ( ) {
.log(result);

})s

ARG R AR ERN I RE, RBEIHEE async KT, RPZRBATE R PEE. ARHZR
¥r, &5LEJIREI—A Promise Xt

THKEITF, HEZSZDERHE—ME.



function timeout(ms) {
return new ((resolve) => {

setTimeout(resolve, ms);

1)

async function asyncPrint( ) {
await timeout(ms);
.log(value)

asyncPrint('hello world"', )

LA ES0ZF LU, #HiH "hello world".
Async B $UE £ FE K.

/] BREGEY
async function foo() {}

/] BERER

const foo = async function () {};

/] NEBITTE
let obj = { async foo() {} }

// Bk
const foo = async () => {};

F—r, await WAJEHEKIPromiseX R, BIT4 R G Rrejected, FTUARIFIE await A4
fE try...catch R,



async function myFunction() {

try {
await somethingThatReturnsAPromise();

} catch (err) {
.log(err);

}
}

/] A—MEIL

async function myFunction() {
await somethingThatReturnsAPromise().catch(function ( ){
.log(err);

}s
}

B, 2 await WAJEHMFPERIE, MRNFEARKR, BRFILENFEARME.

let foo = await getFoo();
let bar = await getBar();

LA H, getFoo F getBar FFW/MNMILFIFRIBERE (BEAKED , HEBRERKRR. XHFEHLEFE
B, FRARE getfoo FEMLAE, A2PAT getBar , FEEF LALEATFEE ik .

/] BiE—
let [foo, bar] = await .all([getFoo(), getBar()]);

/] B

let fooPromise = getFoo();
let barPromise = getBar();
let foo = await fooPromise;
let bar = await barPromise;

LHBEFEEE, getFoo M getBar HBEZFN ALK, XS EREFKIATHRIE,
B=4, await WA REEHE async RFZH, MEHAELBERE, Wi

async function dbFuc(db) {
let docs = [{}, {}, {}];

/] REH
docs.forEach(function ( ) {
await db.post(doc);

s

FEARBESHE, HRNawait HE L ERB 2T T . B2, MERK forEach FHERSE MUK async HREL,
WA A 7.



async function dbFuc(db) {
let docs = [{}, {}, {}];

// TFIEeRBIEIREE R
docs.forEach(async function ( ) {
await db.post(doc);
1
}

FEARETRASIER TE, FEFERXN=/ db.post #HIEKRIFRIAT, M2,

PAT. IEBRIEERRKM for 1E3.

async function dbFuc(db) {
let docs = [{}, {}, {}];

for (let doc of docs) {
await db.post(doc);
}
}

WMRFHLHEELZMERIFEPAT, ATUMER Promise.all FHik.

async function dbFuc(db) {

let docs = [{}, {}, {}];
let promises = docs.map((doc) => db.post(doc));

let results = await .all(promises);
.log(results);
}

// BERH TS

async function dbFuc(db) {

let docs = [{}, {}, {}1;
let promises = docs.map((doc) => db.post(doc));

let results = [];
for (let promise of promises) {
results.push(await promise);

}
.log(results);

T A

ES6H await IARE T . MRARXMAENRIRRF, FEESSREER, EES6HHlH SyntaxError.

5Promise. Generatorf] b3

BATEE — M F, KRB AsyncERi#5Promises Generator B # I X 5l .

E

¥



BREFEANMDOMITLEK L, HET —RIIKZNE, —ASEER, FRITFHEE 4. MRIPE A 3hEH
H, MABETHIT, BEE—ASIIHAT K E K& E{E.

B S & Promiseff] 5%,
function chainAnimationsPromise(elem, animations) {

/7 ZEretHREAF E—A 3hiE K& E{E

var ret = null;

// FE—NEHPromise

var p = Promise.resolve();

// R then7 ¥k, WIMBTAZ)E
for(var anim in animations) {
p = p.then(function(val) {

ret = val;
return anim(elem);
)
}

[/ RIE—AERE T SR RLE KIPromise
return p.catch(function(e) {

/* BERERIR, SEEPAT */
}).then(function() {

return ret;

1)

HARPromise ) BiE L EHAR B 51k R RS0, EHR—RELE, RIBxELE ZPromiseJAPI (then. catch
%), BEXGMIENRMAESEHEK.

B R Generator B UK 51,

function chainAnimationsGenerator(elem, animations) {

return spawn(function*() {

var ret = null;

try {
for(var anim of animations) {

ret = yield anim(elem);

}

} catch(e) {
/* REEEEIR, GREEPAT */

return ret;

1)



FEAREE FH Generator R BUR 1 T BA3HE, & X Promise 5YETEIEMW, & X HBIEL A B IE
spawnB I N . XNFERRBET, BAE —MEFIEITE, HIWATGenerator i 5, LHEAIGH)
spawn PR B 2 B 31T 8, BEIRE—APromiseXt R, M HUWFRiEyieldiEA) 5 HKRER, WIR[E—A

Promise.

&G R Async R Bk

async function chainAnimationsAsync( ) {
var ret = 3

try {
for(var anim of animations) {

ret = await anim(elem);

}
} catch(e) {

/* REEEEIR, YREEPAT */
}

return ret;

}

A] AE B Async PR B SEIL B 617, BRAFEIE N, JLPEREIE UAHRPIRIE. R Generator 5IEF K H )
PATER, WEESEHRME, FNERBESHP, HERBERY . WRMEMHGenerator5:, BHaPITHREH
P E Rt






Class

Class3t A 18 7%
B

JavaScriptif 5 G T EREIWERE, ©IOGFERFNR. TEHR—IMHTF.

function ( ){
this.x = x;
this.y = y;

}

Point.prototype.toString = function () {
return '(' + this.x + ', ' + this.y + ")';

};

FEXMEEREGKNEENRIET (HWC++fJava) ZRIBR, BREZIEFEIXITIESHEF RRE
WM.

ESefeflt T BRI RIBE ST, FIAT Class (B) XS, EANERKEBNR. BiE class KRBT,
A UAE XK. BEAE, ES6ficlasst IBEIER R —AMEENE, BRI S IR, ESSERAT USR], #

B class BIERRILXNFEMK FEEMER . EERME AN RHERIFETC. LR HAESOH R H
5, B2 THXH.

class {
constructor(x, y) {
this.x = x;
this.y = y;
}

toString() {
return '(' + this.x + ', ' + this.y + ')"';
}
}

FEARBEXT =1, AfERBEmME — constructor F¥E, XERMIEHE, M this REFEN
RFELBISTZ. HELRU, ESSKEREL Point , STMES6M Point EMIMIE k.

PointRER T HETT %, BREXT —A tostring Fik. R, &K HFEMRE, HIEATEM
£ function XAKEY, BERIEREEIGEXRTRALAT . 55, HEZAATEES SR, T 2k
.

ES6/IK, ST UEIFHEREK A —FMEik.



class {

}

typeof Point
Point === Point.prototype.constructor

FHEAEERH, ROBERRZRE, RAHRIEAEERL.

ISR B prototype B, TEESOM“K” HHAREEFE. FEL b, RWPrE HIEHE XX
H] prototype @t L.

class {

constructor(){

}
toString(){

}

toValue(){

}
}

Point.prototype = {
toString(){},
tovalue(){}

};

FERK LB LA, IR RARE ERTTE.

class {}
let b = new B();

b.constructor === B.prototype.constructor

FEAEG, b RBEKEH, BH constructor FHEFAEBRERIN constructor H¥E.

Hﬂ?%@ﬁ‘]ﬁ&%ﬂiﬁ(ﬁ prototype X‘J‘%J:ﬁr Fﬁu%m%ﬁ&ﬂu%bnﬁ prototype Xif%lJ:
M. Object.assign H¥ERLAMRA E#—RFRHBEMEANFiE.



class {

constructor(){

.assign(Point.prototype, {
toString(){},
tovalue(){}

1)

prototype FTRMH constructor B, BEEBR K WAL, XSESSHITAE .

Point.prototype.constructor === Point

Ao, REINEETAE E X%, BMREAHZER (non-enumerable) .

class {

constructor(x, y) {

toString() {

.keys(Point.prototype)

.getOwnPropertyNames (Point.prototype)

EHEAES,  tostring JIVER Point FAIEXWTTE, ERAAMEN. X—REESSHITAR—
£

var Point = function ( ){
}s
Point.prototype.toString = function() {
}s
.keys(Point.prototype)

.getOwnPropertyNames (Point.prototype)



FEAREFHESSH ST,  tostring JiEHLR R M.
K EtEs, WUKRARER.

let methodName = "getArea";
class {
constructor(length) {

}

[methodName] () {

}
}

EEAR, SquareZSH)TT L4 getArea, R—MARIERBEIN.

constructorjy i=

constructor HVEREHIEINGE, BE new MEHEBRIRELHIN, BIHFEHZTE. —DRUA
A constructor Ak, MBEFEERENL, —NTH constructor HESHEERINGI.

constructor() {}

constructor HVEBGNRMEISEFITR (Bl this ) , BLEAPIIEEIREIBI—PMHER.

class {
constructor() {
return .create( )

}
}

new Foo() instanceof Foo

LA, constructor EHEREI—NMEFHNER, SFRIEBELFXNZAR Foo HKHISLH.

RH) LB % B

AERRRISEBIN R EYE, SESSTEE—F, WEMH new 4. WRKIEMLE new , BEEIHN
A class , KeiE.

var point = Point(2, 3);

var point = new Point(2, 3);



H5ES5—#, LplfEERIEERN e XAERXAS (BIEXAE this WRLE) , BlEHREE XAERE E (BE
YA class L) .

class {

constructor(x, y) {
this.x = x;
this.y = y;

}

toString() {
return '(' + this.x + ', ' + this.y + ')"';

}
}
var point = new Point(2, 3);
point.toString()

point.hasOwnProperty('x")
point.hasOwnProperty('y")
point.hasOwnProperty('toString")

point._ proto__.hasOwnProperty( 'toString")

FEARBEF, x My HEREHNR point BEWEM (B AEXIE this BE L) , AT
PL hasownProperty H¥EIR[E| true , T toString REENRHIEM (FHAwXLE pPoint L), Fr
PL hasOwnProperty HiEIR[E| false . XEHISESSHIATNIRITF—E.

H5ES5—#, RMPTA LRI E—NMERUNZR.

var pl = new Point(2,3);

var p2 = new Point(3,2);

LEAREH, p1 M p2 #RPointHISEH], EAIMERA ZPoint, FTPL _ proto_ BHEMEEM.
XWEKRE, WLUEEEFE  proto B AClassiin A,



var pl = new Point(2,3);

var p2 = new Point(3,2);
pl._proto__.printName = function () { return 'Oops' };

pl.printName()
p2.printName()

var p3 = new Point(4,2);
p3.printName()

FHEHABE p1 WEREHFMT —A printName J5%, BT p1 MERHREZ p2 KRR, Bl p2 WA
PAERRA T . TH, WEFENES p3 WATUERRA . XEWE, EHEBIK __proto_ /&
MR ERE, LHHEHER, MEEEM, FHAXSHZEClasst R ia%E X, HwmBIpTEE6l.

name)g& Pk

BT AR L, ES6HIClass R RESSHIMIE R —EREE, FrUlR BT 2Rt Classdt &, &
& name Bk,

class {}
Point.name

name JBMEERZIREI'ZIRE class REBFFHEAKIREL.

ClassR a1,
S5®8—F, ClasstB ] LERHRERBERE Lo

const MyClass = class {
getClassName() {
return Me.name;

}
};

EEARBHEAREREXT K. FRERERKE, ENMRNELTFR MyClass TIAR Me , Me RIE
ClassHI I EARBS AT, $RAEH AT

let inst = new MyClass();
inst.getClassName()
Me.name

FHERABER, Me RTEClassHEA E Lo
IR Class W R A BN, ATLAERE mMe , WELRATLAS M TEHKIER.



const MyClass = class { }s

KHClassRIER, W LAE LBl AT HIClasso

let person = new class {
constructor(name) {

this.name = name;

}

sayName() {
.log(this.name);

}
YOUK=);

person.sayName();

FEAREH, personfE—ANILEIHAT # Class ) SE41 .
AEAEZERA
Class NFEZERT (hoist) , X—H5ESSTEENF.

new Foo();
class {}

EEAARBF,  Foo RMEMIER, EXIEE, EHEXME, FNESONZEREEHRIBUGE K. X
MERRE S T XERBIMBAG R, BIARIETRERXRZEE .

{
let Foo = class {};
class extends {
}

}

LFHEPREASHRE, BEAN class k&K Foo HIFE, Foo BAFRENT. HE, WRFEClassHig
F, EHEAREBRESI®E, FA class SFHRABRELI, T let MLAEARAN, FAUT
B class %7K Foo HIKME, Foo HEHEX.

TR AR

KRB NI, BRAMRTEER, FIUATEMRA use strict IMEBITER. RERMARGSAERR
Bz, MARTHREXTH.

FBRBIARRTA WA, HLMRSITEBRZ H, FreAES6oskr EIRBAME S TH R B T ™K.



Classf¥) 4% 7
A M

ClassZ [ AT LAEIE extends REEFEI4AK, XHESSHBBEURRELIG K, EHEWMNGTERE.

class extends {}

LHEARBEXT —A ColorPoint 3, ZKEIT extends KEEF, KT proint RKETERBHEMGIE.
BEHTEAHZEMARE, FTUXHIRTEE—FE, FTEH T —A point K. TH, AT
fE ColorPoint W#FN_EARHY.

class extends {
constructor(x, y, color) {

super(x, y);
this.color = color;

}

toString() {
return this.color + ' ' + super.toString();

}
}

J:ﬁﬁ@q:" constructor jﬁfﬂiﬂ toString 7:7?55‘2*, %BH::’@ET super %ﬁ@?y Eﬁﬁiﬁﬁﬁl%ﬂg
SR, FARFEREN this WHR.

FRUBIE constructor HIEF WA super HiE, BUFELFINSHE. RERATFREFED
B this X%, MRKEARXER this WNHR, REMNEHITINT. MBFREAH super Fik, FREMEAR
B this XF&.

class { }

class extends {
constructor() {

}
}

let cp = new ColorPoint();

LR H, colorPoint A TR Point , HETCHWEREKERA super HiE, SFEFHELH
B R85 o

ESSH)4%7K, SEFRGAIETRMEFINR this , RFFHRHRERTTEFME] this L
( Parent.apply(this) ) . ES6HJZEANLEIEEANR, LRALAERRIEFNE this  (FrLledisk
WM super 7R , REBHATROMWERTEH this .

WRFEEFEEX constructor FiE, XNHESHEEINGM, RIBWT. BWHEHR, FEARAEERE
X, AR —ANFRHEH constructor Fik.



constructor(...args) {
super(...args);

}

A-ANREEBKHTT R, ETREOWERS D, REHEM super ZJ/F, AALUMER this XEF, TN
SiREh. RRBEATREBIKME, RETHRLFIIMT, RE super LA BLIREISKLH.

class {
constructor(x, y) {
this.x = x;
this.y = y;
}
}

class extends {
constructor(x, y, color) {
this.color = color;

super(x, y);

this.color = color;

}
}

LERBEF, FEE constructor HIERHEMA super ZHI, B this REF, SR, MK
£ super HIEZJEMAZIERI.

TR AT R SE AR .

let cp = new ColorPoint(25, 8, 'green');

cp instanceof ColorPoint
cp instanceof Point

EEARES, SEZHNRE cp FEZ ColorPoint 1 Point BIANRKISLH], XEESSHITANTEE—H.

K Kprototype/E@ EM_ proto JB

REBWHBRMESSERMZF, B—ANWNREE _ proto_ JBH, TR KGR B prototype)d .
ClasstE NH3E R IEENE, FIR Bprototype/BHER __proto_ JEME, DHIhIFIR f77E P 2 4h Ak

(1) FHEM _proto_ BY, RAWEREHISEK, BEBHRRLE.
(2) F2 prototype BRI __proto_ B, RARHIEMEAK, BEIBRIXEM prototype EHE.



class A {

}

class B extends A {

}

B._ proto__ === A

B.prototype._ proto__ === A.prototype

FHEAARES, 73 B B __proto_ BHEMERRIE A, FF B B prototype EBHEK _ proto B
BRIARXFE A B prototype Bk,

XIS RAREIN, R4k AR IR T m A S .

class {
}
class {
}

.setPrototypeOf(B.prototype, A.prototype);

.setPrototypeOf (B, A);

CITEITRBY —FH BT object.setPrototypeof HiERIEIH.

Object.setPrototypeOf = function (obj, proto) {
obj.__proto__ = proto;
return obj;

}

FHik, SRET EmEKER.

.setPrototypeOf(B.prototype, A.prototype);
B.prototype._ proto__ = A.prototype;
.setPrototypeOf (B, A);

B._proto__ = A;

KPR ARSE, ATDAXFEERME: MEA—XER, 7 (B D) MER ( __proto_ BH) BRXE
C A EA—ANHERE, F2£ (B ) WER ( prototype BH) BIREHLH.,



B.prototype = new A();

B.prototype._ proto__ = A.prototype;

Extends 14t & H #5
extends <887 o H AT DAER 2 Fh 2R A ) ME .

class extends {

}

FEAREK A, RER—ANF prototype BHMEE, #ettk B 4&K. B TEEEE prototype B
M, FHit A JRERRE.

THE, HREMERKRER.
B MRRIRIEDL, T RYKODbjectK.

class extends {

}

A. proto__ ===

A.prototype._proto__ === .prototype

RAELT, A HSHMEMERH object KIEH, A KISEHIBE object KILHI.
B MRRBRIE DL, AAEFEAETERK

class {

}

A. proto__ === .prototype
A.prototype._proto__ === .prototype

XMBERT, AMER—NEE (BIRFEEEFAYSR , - EFERE, FrilEES%
7 Funciton.prototype o {HZ, A WHERE—/MNEXMNR (B object LB , AT
BL A.prototype._ proto__ IRMMIERE ( object ) M) prototype JBI-

BEMARIRIESL, TREAK null

class extends {
}
A._ proto__ === .prototype

A.prototype._ proto__ ===

XMERSE _MEREEG. A BR—FERE, FrULEE4K Funciton.prototype . 1HZ, AR
AR B ) RA% AT AL, FTLLER _ proto_ #8IA Function.prototype , BUSER AT T FHE



HIAH .

class extends {
constructor() { return .create( ); }

}

Object.getPrototypeOf()

Object.getPrototypeof J5¥EA] LA RN FE IR K.

.getPrototypeOf(ColorPoint) === Point

Bk, FTUAMERZXA TR, —NRRBRKT H—PK

super>< 5 7
super XANRHEEF, AWML, & XAH.
(1) EARBORRR (Bl super(...args) ), super AREREHIMIERE.

2) AR (B super.prop BY super.method() ) , super fRERXEK. FE, I
B super BPETLAS|HRKELHIRIBHER A, W] L5 KRB ES L.

class extends {

get m() {
return this._p * super._p;
}
set m() {
throw new (izEHRE);
}

}

ARG, FRIBIT super REF, HARXEELBIN p B,
HF, RSB ATMTEE, FRUTUEER—MNRF, FH super XKEBE.

var obj = {
toString() {
return "MyObject: " + super.toString();
}
}s

obj.toString();

LI __proto_ JB 1

?%iﬂ%_mm_ﬁﬁ%_mm_ﬁﬁ,ﬁﬁﬁ%@ﬂ%_mm_ﬁﬁo&%%ﬁr?%%ﬁ@%ﬁﬂ,



var pl = new Point(2, 3);

var p2 = new ColorPoint(2, 3, 'red');
p2._proto_ === pl._ proto__
p2.__proto_ ._ proto__ === pl._ proto__

LR H, colorPoint #AKT Point , SEETEERKIERZGFEKER,
F, @i FREBIK _ proto_ . proto_ B, W LPMBEHRELBIKITHN.

p2.__proto__.__proto__.printName = function () {
.log('Ha");

%

pl.printName()

FERIBEE colorPoint HISEH] p2 LB Point REMIMAEE, FREMBIT pPoint HIEH p1 .



JR A ¥ 3 BR B 4 K

FAMERHREES NERWERE, 8% RHRERBIESE. ECMAScripth) 741 1E R HREH T X
ji2 e}

e Boolean()
e Number()
o String()

e Array()

o Date()

¢ Function()
* RegExp()
e Error()

e Object()

DART, IXUEJRA ISR BORTTEYAR, thin, AEEECEN— Array HIF.

function O {
-apply(this, )s
}
MyArray.prototype = .create( .prototype, {

constructor: {
value: MyArray,
writable: ,
configurable: 5
enumerable:

}
1)

ETHARRE LT — ANk R Array ) MyArray K. B, XNMERITHE Array BEA—B

var colors = new MyArray();
colors[@] = "red";
colors.length

colors.length = 0;
colors[@]

ZFUEREZMER, REATRLERGBEAMERBVAMELE, BT Array.apply() RESLES
JREI REBAAT . ESSREFBEFRMEFNR this , BHERXRNBEHGMEFELE, BTRENAEE
HETLERE, SBORESREEREERE. L, ArayWiEREHE - MHERE

P£ [[DefineOwnProperty]] , FIREXHBMER, EH length BH, XNHMBHLIEE TR, &
HFRN length BHATHNAEE.

ES6fo ¥ 4k A& R A MG R BUE L TR, FINESOREHEKIEFINER this , REHHTREMIEREH
Bifi this , ERXKMPIETAEMATCAG K. TR 4K Array KIFIT.



class extends {
constructor(...args) {
super(...args);

}
}
var arr = new MyArray();
arr[0] = ;5
arr.length

arr.length = 0;
arr[o]

EHEREEXT —A MyArray 2K, KT Array HERE, FEBATCAN MyArray A5 RCEUH I SEH
XEMWRE, ES6RILLE & NRAKIELEW (thinArray. Sting®) KIFK, XRESSTEMEBIN.

EHEXANMGI T WU, extends KEEFAUATCLARGAR, EW DR AFAERMERE. FILw L
FERAERIES MR L, & XECREEESH. TR X T — AR TR E A .

class extends {

constructor() {

super();
this.history = [[]1];
}
commit() {
this.history.push(this.slice());
}
revert() {
this.splice(9, this.length, ...this.history[this.history.length - 11);
}

}

var x = new VersionedArray();

-push(1);
-push(2);

X X X X

.history

.commit();
.history

-push(3);

X X X X

.revert();

X X

LHEAAIEH, versionedArray LM EIEIE commit FiE, BHCOKHIPRSEAN history B, R
BT revert ¥k, WULABUHHARETRRA, BB LE—AMA. BRIEZ A,  VersionedArray KRR —ANEL



H, P RERSHETEETUES LEER.
THEZ—MNEHEX Error FEEIHFIF.

class ExtendableError extends Error {
constructor(message) {

super();

this.message = message;

this.stack = (new ()).stack;
this.name = this.constructor.name;

class MyError extends ExtendableError {
constructor(m) {

super(m);

var myerror = new MyError('11");
myerror.message // "11"

myerror instanceof // true
myerror.name // "MyError"
myerror.stack

// Error
// at MyError.ExtendableError
//

EE, 47K object HWIFHR, A—MIhER.

class NewObj extends Object{
constructor(){

super(...arguments);

}
var o = new NewObj({attr: s

.log(o.attr === ); // false

LR H, Newobj 487 T oObject , HETIEEIT super HIEMRE object 5. XZKNES6
M T object WMERBHIITA, —HRI object HEAREIT new Object() XFEAXFAH, ES6HM
5E Object MERHZRIESH.


http://stackoverflow.com/questions/36203614/super-does-not-pass-arguments-when-instantiating-a-class-extended-from-object

ClassHIEUE BB B (getter) RIFFHEBE B (setter)

5ES5—#, fEClassHEBAI LA get A1 set XKEEFE, WENBHEEFERBANBUERS, £EZE
HRFEATA.

class {
constructor() {

}

get prop() {
return ‘getter’;

}
set prop(value) {

.log('setter: '+value);

}
}

let inst = new MyClass();

inst.prop = ;

inst.prop

FHEAREH,  prop BMHEEXRMFERFMEVE RS, HIGREMSIUTSEE LT .
FE A B HURTEUE o B0 W B 7R )8 M descriptorXd & .

class {
constructor(element) {
this.element = element;

}

get html() {
return this.element.innerHTML;

}

set html(value) {
this.element.innerHTML = value;
}
}

var descriptor = .getOwnPropertyDescriptor(
CustomHTMLElement.prototype, "html");

"get" in descriptor

"set" in descriptor

FEARRS S, FFE R BEUE R EOR E UAE html BHERR#RN R L, XEESSTEAE—H.






Classf] Generator/j £
WMEEANFEZHMERS ( * ), BRZFTER —1Generator K

class Foo {
constructor(...args) {
this.args = args;
}
i .iterator]() {
for (let arg of this.args) {
yield arg;
}
}
}

for (let x of new Foo('hello', 'world')) {
-log(x);

3
// hello

// world

FHEAREH, FooKi)Symbol.iterator TIEFIH —MNE S, RRNZITER —MGeneratorKi ¥ . Symbol.iterator 75
HRIR Bl —ANFooK I BRINIE 3 8%, for...of fEFF 2 B 3h A P IX AN IR 7 8%



ClassHI## 5 5

FMHTRBIRR, FrafERY 2 XMTTiE, MapLplgR. mRE-DTIER, WL static X8
Fr, MR ZTEALSBLOIYA, MREREIIRAM, XRBABETE.

class {
static classMethod() {
return 'hello’;

}
}

Foo.classMethod()

var foo = new Foo();
foo.classMethod()

LA HF, Foo M classMethod HIERIH static KREF, REZEFTER—ANBESHTE, ATUEE
£ Foo K EWHA ( Foo.classMethod() ) , MIARTE Foo KELH| LA, WRESLE LRARSS
%, SWH—NMER, RAAEEZFIE.

RBHIBFBTTE, TR T RYEK.
class {

static classMethod() {
return 'hello';

}
}
class extends {
}
Bar.classMethod();

LS, RE Foo HE—MEEHE, TR Bar ATLLAARXAHE.
BAHEHETT UM super IR EEAK.



class Foo {
static classMethod() {

return ‘hello’;

class Bar extends Foo {
static classMethod() {
return super.classMethod() +

, too';

Bar.classMethod();



ClassHI 5 25 )8 T A1 524 & v

BASBEMIBHRClassE=F BT, Bl class.propname , MARTEXELFIINR ( this ) EHBEHE.

class {

}
Foo.prop = 1;
Foo.prop
THBRISEERN Foo REXNT —ANESEM prop -
Hul, REXMEEAIT, FAESHBME, ChassHHBRAEBSHE, BEHSEMR.

class {

prop:

static prop:

}

Foo.prop

ESTH — M SREIERKES, HAlBabel# a3 #F.
EAMRER LB REMEBS B, HHE T HNEE.
(1) KHsEpE M

KBl UHSER, BAXRKELZH.

class {

myProp = 5

constructor() {
.log(this.myProp);

}
}

LR, myProp w2 MyClass skl Eit. 78 MyClass e B, W PARBUXAN B .
PLRT, AT LB, REESERM constructor HVEERMH.


https://github.com/jeffmo/es-class-properties

class ReactCounter extends React.Component {
constructor(props) {
super(props);
this.state = {
count:
}s
}
}

FERES, #BiEHFEE constructor B, YT this.state B,
BTHHBIELE, WURTE constructor J5iEETHE Yo

class ReactCounter extends React.Component {
state = {
count:

}s
}

X5k L AR ST M
AT ATEEREE, XTHLE constructor BH DL E LHEHEYE, FEEAFEEIIL.

class ReactCounter extends React.Component {
constructor(props) {
super(props);
this.state = {
count:
¥
}

state;

(2) RHFFSRE
RSB R ZE LKL RIESERE, e static REFHALUT .

class MyClass {
static myStaticProp = 5

constructor() {
.log(MyClass.myProp); // 42
}
}

FIFER, XA EERKTET #HSEERRIE.



class {

}

Foo.prop = 1;

class {
static prop = 1;

}

LHEAES, EEERNBSEEE XERKIME. BARERUE, BERBSEE. ZHIEANMRES B
BAESRENE, BATEMRARERZBRE —ERABAZEN. 55, HEEREXFH (declarative)
MARBEAHE, BELHF.



new.target)@ %

new J&MMIEREEREF L. ESON new f25IANT — new.target B, (EMWERLH)
RE new frAYER FHIBMIERE . MEMERFARE L new L HHR, new.target &R
[ undefined , PEMIXANEMT LRI EWERERE AL,

function Person( ) {
if (new.target !== ) {
this.name = name;
} else {
throw new (' D Fnewd BREZH1 ) ;
}
}
!/ A=
function Person( ) {
if (new.target === Person) {
this.name = name;
} else {
throw new (" D Fnew BB ) ;
}
}

var person = new Person('3k="'); // 1E#
var notAPerson = Person.call(person, 'iK="'); // fiti&

FEAREHAAER SR RET new WA
ClassHEBAH new.target , iR[EIZ4EiClass.

class Rectangle {
constructor(length, width) {
.log(new.target === Rectangle);
this.length = length;
this.width = width;
}
}

var obj = new Rectangle(3, 4); // %l true

REERNRZ, TRYEAXER, new.target &IREIFH.



class Rectangle {
constructor(length, width) {
.log(new.target === Rectangle);
7] coc

class Square extends Rectangle {
constructor(length) {
super(length, length);

var obj = new Square(3); // %t false

FHEAARES, new.target £IR[EFH.
FIFXAE S, TS BRI WAk AK G A sefE 2.

class Shape {
constructor() {
if (new.target === Shape) {
throw new (" ABARRLHIL);

class Rectangle extends Shape {
constructor(length, width) {

super();
!/l ...
}
}
var x = new Shape(); // ik

var y = new Rectangle(3, 4); // 1E#

LHEARIEH, shape EARREWSLBIMN, HEEHT4%.
R, ERESMNE, FH new.target &IREH.



Mixinf 2 ) SE B
Mixin BRI, 8 EARKMBEORA" (mixin) B—A3. EEESOHREIIT .

function mix( ) {
class Mix {}

for (let mixin of mixins) {
copyProperties(Mix, mixin);
copyProperties(Mix.prototype, mixin.prototype);

return Mix;

function copyProperties( ) {
for (let key of .ownKeys(source)) {

if ( key !== "constructor"
&& key !== "prototype"
&& key !== "name"

) A
let desc = .getOwnPropertyDescriptor(source, key);

.defineProperty(target, key, desc);

EHEAEE mix RH TS INREBEAN DK, EHKRER, [REERXANKEE,

class DistributedEdit extends mix(Loggable, Serializable) {
1] coc






Bimas
Rt

1BHi%s (Decorator) &— A%, FRBEEEKITN. XRESTH—/NE%, HATBabel B 4T H.

BaS X RKAT AR SR, RAMREFENRKER, MARERBITH. XEWE, BifisseEmFHBusirN
.

function ( ) {
target.isTestable = 5

}

@testable

class {}

.log(MyTestableClass.isTestable)

EEARES, @testable B —MEMizE. BT MyTestableClass XAEHAITHN, NEMLETHES
B isTestable -

HEAE, BUSRKIT AR THEXE.

@decorator
class A {}
class A {}

A = decorator(A) || A;
W R, A AR g B $AAT B BB .
BHSR R E NS, AR EBMN EiRE.
function ( ) o

}

EHARBSH, testable MEBKISH target , BERSPWEBMIKIE.
MREB/—ANSHEABH, WUEBHRINEEER - ERE.


https://github.com/wycats/javascript-decorators

function testable( ) {
return function( ) {
target.isTestable = isTestable;

}
}

@testable( )
class MyTestableClass {}
MyTestableClass.isTestable // true

@testable( )
class MyClass {}
MyClass.isTestable // false

EmEAET, Bifigd testable FWLARRZZSH, XS T LMER BT A,
BT EIB T RARGIM— NSRS, mRBHMEEEM, 7TCUEY BARKE prototype XTR#EAE.

function testable( ) {
target.prototype.isTestable = 5

}

@testable

class MyTestableClass {}

let obj = new MyTestableClass();
obj.isTestable // true

LA S, BIFSSERE testable RIEHREM prototype R ELTMMEME, Bbuknr IFESLE LA
A

TR RAI—T



// mixins.js
export function mixins( ) {
return function ( ) {

.assign(target.prototype, ...list)

// main.js

import { mixins } from './mixins’

const Foo = {
foo() { console.log('foo"') }
}s

@mixins(Foo)
class MyClass {}

let obj = new MyClass();
obj.foo() // 'foo’

THEARIEETEME mixins , B Foo KMHEHRMEBIT MyClass HISEH EHE. WA
H object.assign() HEHXAThEE.

const Foo = {
foo() { .log('foo') }
s

class MyClass {}
.assign(MyClass.prototype, Foo);

let obj = new MyClass();
obj.foo() // 'foo’



77 B
BB LT UK, ST LI Kt

class Person {
@readonly
name() { return “${this.first} ${this.last} }

}

LA, BHES readonly FRBEM I M name Ji%.

LS, BifasRB— KT URR=A24, E-ISHRFEBHNEFENR, E-ANSHRFTEBHNE
4, BEASHRZBIER BN S .

function readonly( ){
// descriptorXt &JERIMELT
/1 {
// value: specifiedFunction,
// enumerable: false,
// configurable: true,
// writable: true
/1 };
descriptor.writable = g

return descriptor;

}

readonly(Person.prototype, 'name', descriptor);
/1 KT
.defineProperty(Person.prototype, 'name', descriptor);

TR, BiF2E (readonly) SBHUBMHEMIFHIRNHR (descriptor) , AEHBRHIFRXN R EHRKE X
B,

THEB—MIT, BHEERENRK enumerable B, B ZEMEATET.

class Person {

@nonenumerable
get kidCount() { return this.children.length; }
}
function nonenumerable( ) {
descriptor.enumerable = 5

return descriptor;

}

THK @log B, WLLERMHHEMMEM.



class Math {
@log
add(a, b) {
return a + b;

}
}

function log( ) {
var oldValue = descriptor.value;

descriptor.value = function() {

.log( Calling "${name}" with", )8
return oldvalue.apply( , )5
}s
return descriptor;
}
const math = new O;

// passed parameters should get logged now
math.add(2, 4);

EmEAEEF,  @log B HIE B RERAT FIGHIBRIEZ AT, #AT—IK console.log , MIMXEHH H
EHE

e A ERREM.

@testable
class Person {
@readonly
@nonenumerable
name() { return "~ ${this.first} ${this.last}" }

}

M EEARRES, BAT-RHEE L, Person KEWIRAK, T name T5i%RREMATHEEK
WRFE—ANTTERZNMEMS, SBREE—F, TASEIABN, REHNRIIT.



function dec(id){
.log('evaluated', id);

return (target, property, descriptor) => .log('executed', id);
}
class Example {

@dec(1)

@dec(2)

method(){}

}
// evaluated 1

// evaluated 2
// executed 2
// executed 1

THERIEF, SEBIHEE @dec(1) LN, HRHNEBIHE @dec(2) FLIMAT.

BRTHER, B ARRAERE. U, TR, XWMBEHESEH. NKEXE, Bl
JavaScript RIS F ST EE T H.



At agthiss Al TRE?
Rt AR T SRKM I, AR T HAL, YR ATt

var counter = 0;

var add = function () {

counter++;

};

@add
function foo() {

}

THERE, BERPITHE counter FTF1, HELFRLEERRZE counter FT0. FAREIRI, FHEL
BRIAT IR 2 R IR A

var counter;

var add;

@add

function foo() {
}

counter = 0;

add = function () {
counter++;

%

THARB AT

var readOnly = ("some-decorator");

@readOnly
function foo() {

}

EREAHEAE RS, FASERRNAT R T X,

var readOnly;

@readOnly
function foo() {

}

readOnly = ("some-decorator");



B2, HTHFEREIRT, EACHSIEATERR. REALERIN, FrARLEA X J7 H I



core-decorators.js

core-decorators. jsRE— MR, AT JUAE WEBMHEE, 8 e 0T DU i Hh B AR B 88 o
(1) @autobind

autobind Mg ER VAT this WHR, FEERMEXTR.

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 fEHFE /8RR T ERTS .
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 BMig#E TRINTTL, RBEWHBER T KRNWRALTTE, WRAEHRE.


https://github.com/jayphelps/core-decorators.js

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 Bl deprecated BMis#fEREHIG Bn—%EH, BRREFTIEKER.



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

person.facepalmHarder();
// DEPRECATION Person#facepalmHarder: We stopped facepalming

//

// See http://knowyourmeme.com/memes/facepalm for more details.

/7

(5) @suppressWarnings

suppressWarnings E1fiasil#] decorated Bifigs S B console.warn() WH. HZ, FPRAEKH
)R A BRI

import { suppressWarnings } from 'core-decorators’;

class Person {
@deprecated
facepalm() {}

@suppressWarnings

facepalmWithoutWarning() {
this.facepalm();

let person = new Person();

person.facepalmWithoutWarning();

// no warning is logged



i F 121 4% SE L B 3h kA 4
RATTOUEFBHE, (AX QIR AN, B3R —

import postal from "postal/lib/postal.lodash";

export default function publish( ) {
return function( ) A
const fn = descriptor.value;

descriptor.value = function() {
let value = fn.apply(this, )
postal.channel(channel || target.channel || "/").publish(topic, value);
}s
}s

THEREEXT —AN4%N publish KBS, BEITHNE descriptor.value , FEEFEHAHAN, &
HaIRH—ANEH. EFEAREGRAM/AT R ERPostal jso

ERAEDT.
import publish from "path/to/decorators/publish";

class FooComponent {
@publish("foo.some.message", "component™")
someMethod() {
return {
my: "data"
¥
}
@publish("foo.some.other™)
anotherMethod() {
1l coc

P, REAAH someMethod EYE anotherMethod , Bt HEH3hKRH—/NF4t.

let foo = new FooComponent();

foo.someMethod() // 7E"component"#Hii& K Ai"foo.some.message" B/, MHHIEIER{ my: "data" }
foo.anotherMethod() // TE"/"#UERAG"foo.some.other" Hff, N HHE


https://github.com/postaljs/postal.js

Mixin

EBMaSKER L, ATCASRI mixin A FrE Mixin EX, BENZUARP—MHERTR, $30F

ABRN? (mixin) , BAE—NINRZABAAISI D RETTE.
HE THEKEIT.

const Foo = {
foo() { .log('foo') }
}s

class {}
.assign(MyClass.prototype, Foo0);

let obj = new MyClass();
obj.foo()

FHEARBEZH, HR Foo B—A foo ik, BiT object.assign 7%, AILLKE foo HIER

A7 MyClass 2K, T3 MyClass HISEH] obj XHRIMEE foo FHik. X VBN M —ME HE

o
T, BATEHE —NERABA mixins.js , Bmixin5 H—MEMigE .
export function ( ) {

return function ( ) {
.assign(target.prototype, ...list);

;
}

RIE, BT LMER BB, KRB BT,
import { mixins } from './mixins';
const Foo = {
foo() { .log('foo') }

}s

@mixins(Foo)
class {}

let obj = new MyClass();
obj.foo()

B mixinsiIXMEMIZS, LT FEMyClassK_EE VBN "FooXt R K] foo Fik.

Z—\‘ﬁ, meﬁ&%&g MyClass %B(J prototype Xxj‘%, ﬁn%ﬁiéﬂkiz_‘ﬂ—i, &ﬂu%ﬁ%ﬂ‘]%ﬁ(

mixin.

5y

3K

)



class MyClass extends MyBaseClass {
J% aco ©f
}

LHEARIEH, myclass 487K T MyBaseClass . WIRIEATEAE myclass BMEBAN"—A foo HiE, —A
IMNERTE MyClass F MyBaseClass ZIEEA—NMBAE, XNREF foo HiE, FHLAK
T MyBaseClass HIFTE AiL, #J5 MyClass F4EAXANHK,

let MyMixin = (superclass) => class extends superclass {
foo() {
.log('foo from MyMixin');

}
};

FEARBEF,  Mymixin B—AMBAREREE, BZ superclass TEASH, RERE—4%%
7K superclass MIF, EZFREBE—N foo Hik.
BE, BRBEESEAXNMBAZL, AR T9RN foo HIEKHM.

class MyClass extends MyMixin(MyBaseClass) {
7% aoo ¥f
}

let ¢ = new MyClass();
c.foo(); // "foo from MyMixin"

MRFEARN ST, ERSNRAL.

class MyClass extends Mixinl(Mixin2(MyBaseClass)) {
/% coo ¥
}

XMBEA—MFaE, RATCUAA super , FULTW L@ AR AR E 5 RKKIF 4 T5 1.



let Mixinl = (superclass) => class extends superclass {
foo() {
console.log('foo from Mixinl');
if (super.foo) super.foo();
}
}s

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();

EEARES, -k BA RER, #HEMATRER super.foo JiiE, SBREMRALTERAWES,
ITABRE T TR,

new C().foo()
// foo from C
// foo from Mixinl
// foo from Mixin2
// foo from S



Trait

Traitth & —FiEigs, MR EMixin¥ L, HEREFEZ IR, mphibFEA FERMR. HERBEANELE T
% RIBAR RN ZES.

TSR A traits-decoratoriX AN S BBAE N BITF X AMEHIRBE M raits 558, FAXAT LB R, EATLL
BZESRIENSH.

import { traits } from 'traits-decorator’;

class TFoo {
foo() { .log('foo') }

}

const TBar = {
bar() { .log('bar') }

+;

@traits(TFoo, TBar)
class MyClass { }

let obj = new MyClass();

obj.foo() // foo
obj.bar() // bar

LFEARES, @idtraits/EMiss, 7 MyClass KR EME“BAN’T Troo KK foo H¥EM TBar XA
Kl bar %

Trait/ FC RN [F 48 F7 ¥
import { traits } from 'traits-decorator’;

class TFoo {

foo() { .log('foo") }
}
const TBar = {

bar() { .log('bar') },

foo() { .log('foo") }
}s

@traits(TFoo, TBar)
class MyClass { }

/] A
// throw new Error('Method named: ' + methodName + ' is defined twice.');
// n

// Error: Method named: foo is defined twice.

FHEAARIEF, TFooMTBar&l A foo 5, 4 RiraitsiEMissiRis.


https://github.com/CocktailJS/traits-decorator

—Fp AR 7 1 R HEBR T Bar i foo 7 1%

import { traits, excludes } from 'traits-decorator’;

class TFoo {

foo() { .log('foo") }
}
const TBar = {
bar() { .log('bar") 1},
foo() { .log('foo") }

}s

@traits(TFoo, TBar::excludes('foo'))
class MyClass { }

let obj = new MyClass();

obj.foo() // foo
obj.bar() // bar

FERBERASEEERF (D fE£TBar LHRfoo ik, BARBRASRET .
F—M IR ATBarff foo HiER— A% .
import { traits, alias } from 'traits-decorator’;

class TFoo {

foo() { .log('foo") }
}
const TBar = {
bar() { .log('bar") 1},
foo() { .log('foo") }

};

@traits(TFoo, TBar::alias({foo: 'aliasFoo'}))
class MyClass { }

let obj = new MyClass();
obj.foo() // foo
obj.aliasFoo() // foo
obj.bar() // bar

LA ATBarffoo 515 T Hl % aliasFoo, FZ&MyClassth Al LAVE ATBarfJfoo 5% T -
aliasflexcludes 5%, B LAGEEERMH .

@traits(TExample: :excludes('foo', 'bar')::alias({baz: 'exampleBaz'}))
class MyClass {}



EEARSHERR T TExampleffIfoo /5 ¥ fbar 51, Abaz 7L T Hl4 exampleBaz.
as BN E ARSI T 5 —F 5k,

@traits(TExample::as({excludes:['foo", 'bar'], alias: {baz: 'exampleBaz'}}))
class MyClass {}



Babel#% 5 25 K SC ¥

HHj, Babel#15%% 24 X FDecorator.

B, ZHE babel-core M babel-plugin-transform-decorators . HIT)/E&EBFEFE babel-preset-
stage-0 2, FTUABUA% % babel-preset-stage-0 7RA].

$ npm install babel-core babel-plugin-transform-decorators

N5, BEREXH .babelrc .

"plugins": ["transform-decorators"]

XEF, Babelgha] A Decorator¥655 T -
AR FT R 20T o

babel.transform("code", {plugins: ["transform-decorators"]})

Babelff B 5 PRt — AMNEL L1048, R EBE/A % Experimental, 5t RESZ #FDecorator I 7E & H 1S o


https://babeljs.io/repl/




Module

ES6H)Class R & TH [ X R 42 I 1EENE, T+ T ESSHIMIE R B R RS RK N BE, A RIS
. ModuleZhRERLR A T MRHLIXA 1A R T 32 4 4

sk, JavaScript— HE AR (module) AR, ik —AKERF TS REMKII /DN, HHERK
HiEpERER. HAESHAXTIIEE, WiRubyHl require . Pythonf import , EZERIECSSHE
H @import , {HRJavaScriptfEfiX 5 HMISCRFEREER, XX RKEK .. ERATEBKR T ERERS.

TEES6Z B, #XHE T —HERMB TR, REERNFHE Common]SHIAMDFH# . wi&HH RS, EEH
FH KRS ES6EIESHMMMER L, LU THRIIEE, W HLIAHESHEER, T2 URRIAER
CommonJSFIAMDHETE, i %28 A0 AR 55 2% 18 A BRI R s T R o

ES6MEH I THEME, BRREMHEHSMH, FEHmFENBEMREERIKBIRR, URMANGHIBTE.
CommonJSHIAMDERR, #RBEAEBITH A EXERTG, Wil, CommonJSEEMEZX &, AR LA
R IE M

let { stat, exists, readFile } = ("fs');
let _fs = ('fs');
let stat = _fs.stat, exists = _fs.exists, readfile = _fs.readfile;

EEAARRK LR EEINE fs B (M fs BFETE , EFR—ANER C _fs D, REHAZX
AN R EEEBGAN T % XMMBHOABTRME”, HARFEITN T REIHXINER, SHEERINE
TE G VI B S ARAL

ESOHBRARN R, TR export #r4E3\IEEH AR, BN HRABHSHLSHEN,

import { stat, exists, readFile } from 'fs';

EEARBBRISEREMN fs BMEMBIANT7E, HARTEAMB. XMINERIR A% iERnE”, EIES6T LAFES
PR B SE AR BN ER, R E L Common) SEEBRATINER T K. R, XWIBT Bik5I HESoH A L,
NERRN R .

H FESOE LR Jm R R, HRBESSIRANTEE. B T8, BeE#H— 2% IavaScriptfi&iE, s
% (macro) FIREEGIE (type system) XU HEEFEH#HS T LI TIEE
B T B IMEAT R & FhiFib, BSOEHIEH LT iFkt.

o NEREUMDEIAEAT, FRMF B[N B IFESOREBIE K. BHEl, BESMITARE, Hx
BEME T X—x.

o KRV LIS IFTAPIELRE I BAE BR, FAELEMRERZEEE navigator WHREEM:.

o FEFRENSIERNMATHE (I Math WHR) , RRIXLT)EEF DUES B RIZ .



FERE R A
ESOHBIM B SNRAIFAE A, B I BATERIAMIN L "use strict”;
e B B LT WA

o BEWIFEHEESH

o RBHSHARERBEME, B

o NEEMFHA with EH]

o ANEext RiEMBE, BNk

o NEEABTZOR R\ BEHI%, &R

o ABEMIBRATTMIBREI B, &R

o ANEEMIERTE delete prop , &4, REEMIBREM delete global[prop]
o eval AEEENIMEIERAEINER

e eval Ml arguments ASREMEEFTRIE

e arguments T B3 RBEESH T

o IEEMEH arguments.callee

o IEEMEH arguments.caller

o ZXIE this REAIER/XTHR

o NEEMEA fn.caller # fn.arguments ZREXRRF0E K HER
o WINTIREF (KN protected  static Ml interface )

X EeRRE], BHRELAET. BT ERERRESSSIAN, NBTES6, FrLliESMMXESSHE, A4
AEEMANAT .



exportfiy 2
R FEEHE NS :  export M import o export 4 FTHEBER X 4M 82
H, import w4 F FimN\HAWBEIIREERIThEE.

—MEBRELR — MHOLEISCH . K TE AR, SMSTEIEIRE. WRRA B AN AR i U B Y 8
MENZE, MOHEM export KEFHMLIZEE. THREMSXMH, BEMHEM export drdHihiz

HEHo

// profile.js

export var firstName = 'Michael’;
export var lastName = 'Jackson’;
export var year = 3

EHEARGR profile.js XM, BETHIER. ESCEEMA—/MESR, BEEA export @4 X4 ER% H
T=EAZ%E.,

export HIHi%, Bx T LMEXHE, &FHI5—F.

// profile.js

var firstName = "Michael’;
var lastName = 'Jackson’;
var year = 8

export {firstName, lastName, year};

EHEARBSEE export @& JEMH, MARESHEMEMUN—HALE. EE5I—MEE (HERE
£ var BAIED RENH, HENZRAZEBERZMTE. BAXERTUERNARR, —REFEH
TR

exportfr R T &, &AL H R BESK (class)

export function multiply ( ) A{

return x * y;

};

AR A H — AN R multiply .
BEENT, export MIHWZEMERAEARNLTE, HEUWLMEH as XBFEMSL.

function vi() { ... }
function v2() { ... }
export {

vl as streamVi,
v2 as streamV2,
v2 as streamLatestVersion

};



FERIBMER as XET, EMLTEE vi B v KXHMEOD. EGEE, v2 TUALSERZ
PIR o

FERIERNR, export WSMEMRXIIED, DHEGERNBHHZERL ——XTRKR.

/] A

export 1;

/] WEE
var m = 1;

export m;

EEAMBRESRE, FARERENSIMED. F-MEREEAH T, FoMHEEELITE n , TR
HiZEmMl. 1 AR—ME, ARED. EHNEERTEXH.

/] BiE—

export var m = 1;
/] B

var m = 1;

export {m};

(R EE=
var n = 1;

export {n as m};

FHR=EMEEMELEME, METHIKED n o HMEATGESXNMED, REE 1 . ENTRER
R, EEROZE5RRNBZEZE, BT ——XMKXR.

FI#ERI, function 1 class HEH, tHUIETFIXFERSE.
/] TR

function f() {}
export f;

// IEW
export function f() {};

// IEWH

function f() {}
export {f};

F4h,  export WAL, SHXNMKMERSISHERR, BB ZEO, AT AR P EESL #
fE.

export var foo = 'bar’';
setTimeout(() => foo = 'baz', )

EHAEMEERE foo , HAN bar , S00BWZFEEM baz .



X — 5 CommonJSMTETEEMNFE . Common) SEE M H KR ERNESE, FEENSER, HLTX (ES6
HomEB M sEmy —%.

®JE, export @& LNRIABRKEMME, RELTERTERT . GRETREEAEN, B
e, T import drdthRintk, XRFENATHRMARBHRZ B, MEEBBHSRMLT, EHE TES6
BRI BT .

function foo() {
export default 'bar' // SyntaxError

}
foo()

LHEAEF, export EBHBMAERBZH, Z5RMEE.



importfy &

M export &% T HERKIXSMEOLUG, HALISSAFRATLUEE import Ay INEIXMELR (3L
R

// main.js
import {firstName, lastName, year} from './profile';

function setName( ) {
element.textContent = firstName + ' ' + lastName;

}

LFEAAREK import 4, A TIE profile.js X, FHFNFWALTE. import WAEZ IR
(ARESFER , BEHBECENEMEREANTESL. KESEARNEZESR, DAS5HSFABR
( profile.js ) Xt4MEORZFRMFE-

IMREANMARZERERN—ALF, mportir &E[HH as KRBT, BWMANZEEMNL.

import { lastName as surname } from './profile';

EE, import @LRARAMR, SRIBIBAMERELE, BEMIT.

foo();

import { foo } from 'my_module’;

FHEORBASRE, FA import HIHATE T foo WA
WMRE— SRz, SRAERHE—/MER,  import WEAJAILLE export EHEE—HE.

export { es6 as default } from './someModule';

// FRT
import { es6 } from './someModule';

export default es6;
EmEARBSH,  export M import BRI LAGEEE M, FR—T. HENTEEEE, PEICRHZXH
Hik, MMIZRARESE.
Ak, ESTE—MEE, fbeMARRMENSEE, EEmHNKAES.

/! RENFE
export v from 'mod';

/! BATHIBEE
export {v} from 'mod’;


https://github.com/leebyron/ecmascript-more-export-from

import EHEHATHTINERAIELR, FA UH THK k.

import 'lodash’;

FTEARBEUNAT lodash B, (HRANHNEFIE.



BB B4k i 28,

BT IREMBEANMLE, EUUERRENER, HES ( * ) BE-IXNER, FrE @i EEHNSRER
R E WP

THRZA—A circle.js XM, BREHMANHE area Ml circumference o

// circle.js
export function area( ) {

return .PI * radius * radius;

}

export function circumference( ) A
return & .PI * radius;

}

BAE, nEIXMEDR
// main.js
import { area, circumference } from './circle';

dog("HMEAM: '+ area(4));
Jlog('EJE+K: ' + circumference(14));

EHBRREB—HEEMBM T, BEMBHSENT.
import * as circle from './circle';

Jdlog("ETEA: ' + circle.area(4));
Jlog("EEEK: ' + circle.circumference(14));



export defaultfiy &

METHE RG] TR E WY, A import @< HIER, P RENEMEMRNEZELRI LS, BN
. BR, AP EERERELT, ROBREEXH, X7 @EIEHEREEMTTE.

RTERPRMETTE, AT B S ik, MEHZ export default 4, NEEHIEEER
NG

// export-default.js

export default function () {
.log('foo');

}

FHEHAREE—MER Y export-default.js , ERIBRINEHE— P RE.
HARBEHNE Z R,  import AT LN IZELZREIEEEELE.

// import-default.js
import customName from './export-default';
customName(); // 'foo’

LEAREK import 4, RILLEEEZFRIEN export-default.js HyHMIAE, XE AT ENIEFEE
B RESL. FEEBRNRZ, X import wAEH, MEFAXKES.

export default #ir4 FEIEE & REHT, WMREF AR,

// export-default.js

export default function foo() {
.log('foo");

}

/] BEEK

function foo() {
.log('foo");
}

export default foo;

EmEAREF,  foo REMIREA foo , EMBIMBRITMN. MMBAIRR, HFE A R HNER.
Tl — TR AIE R .



/7 i
export default function crc32() {
7] ooc

}
/] BN

import crc32 from 'crc32’;

// Ft
export function crc32() {
7] ooc
}s
/] BN
import {crc32} from 'crc32';

FEREKHASE, F—HRMHERH export default B, XM import BAIAFEMHAFES; £
HEANFEH export default Bf, XRF) import IBRAIFREMEHKRFES.

export default A TIHEBRMBRNKE. BR, —MEHRRBEE —NRINEE, FEH export
deault @& REEMH—. ATLL, import @4 REAANHMKIES, FARATRES N — k.

AR L, export default BLRHMIH MMM default MBERBHE, RFERARTIRNERERELF.
Frel, THREEREHN.

// modules.js

function add( ) {
return x * y;

}s

export {add as default};

// FERAT

// export default add;

// app.Js

import { default as xxx } from 'modules’;
// FERAT

// import xxx from 'modules’;

ERBEA export default fr&HSERARBM MMM default KRR, FTUVE/EEHARRERSEHE
o

// IETH

export var a = 1;
// IETH

var a = 1;

export default aj;

/] B

export default var a = 1;



EHEATS,  export default a KIEXRKER a WEREZE default . ibh, RE—FMEESR
o

BT export default 4, MABREBIEFEM T, PAFIAjQueryBHAH .

import $ from 'jquery';

IR — Fimport BAIH, FIRBABRINTEM AR R, 7SR T HEXE.

import customName, { otherMethod } from './export-default';

MREHBEBRANE, RERKERE export default Z GBI,

export default ;

export default tHA]LAH REmH K.

// MyClass.js
export default class { ... }

// main.js
import MyClass from 'MyClass'
let o = new MyClass();



BB 28 2K

ML (B A] DAk A .
B%AE — circleplus B, &K T circle R,

// circleplus.js

export * from 'circle’;
export var e = 5
export default function(x) {

return .exp(x);

}

FHEARBEFE export * , RnFHRH circle BRI RBHEMGIE. HER, export * MAER

B circle MEERM default F¥k. A5, EEAREXAETEHEXK o TEMEINGIE.
XEF, WATLLK circle WBMETE, XL EHEE.

// circleplus.js

export { area as circleArea } from 'circle’;

FEARBRR, R circle B area ik, HBHEBHZAN circleArea o
InER LR SEMT.

// main.js
import * as math from 'circleplus’;

import exp from 'circleplus’;

.log(exp(math.e));

FHEARBEFHE import exp RN, B circleplus HIRHFIBRINFIEMEA exp FHik



ES6HL 5 N £ 1 52 i

ESOHEEEINEFINLE], SCommonISHEHTE2AE .. CommonISHEEIRHH KR — MERFE N, TES6HE LM H
BRI E

CommonJ SEE A H B RS E P I, s, —Bfb—ME, SRR RIZA
B. HETEZ MR 1ib.js KIBIT.

var counter = 3;
function O {

counter++;

.exports = {
counter: counter,
incCounter: incCounter,

+;

LA AT E counter MR ERXANTERINETHFIE incCounter A5, 7E main.js BEEINEK
AR,

var mod = ("./1ib");

.log(mod.counter);
mod.incCounter();
.log(mod.counter);

ETEARRS R,  1ib.js BEIMBLUE, ERABBRHEHAB LK mod. counter 1o XREHE
N mod.counter R—NRIGRMHIE, SWEF. RIEBR B, FREBIINHENEHE.

var counter = 3;
function O {
counter++;
}
.exports = {
get counter() {
return counter
s
incCounter: incCounter,

};

FEARBEF, BWHE counter BHLFR LR —ANEVESRRE . WEFWIT main.js , BUATLLIE#HIRELA
M E counter WIZFNT .



$ node main.js

ES6MBRKIIZ AT HLE] 5 CommonISA—#, EBEERMBATL import B, DEERATHEIRL, MRRAER
— SRS . FRNAENTEMIN, HBIERETERE, S1ER, ESOHBAR /B UnxR S
K- fF S ER, FRIRERT,  import MIAKEBZIRER. Hik, ESORBREZNFIIM, HEANEEF

B, BRI RSE KRR,

ERZE KT

export let counter = 3;
export function O {
counter++;

}

import { counter, incCounter } from './lib';
.log(counter);

incCounter();
.log(counter);

LA, ESOEIMIARIZR counter RWEH, EERMIEFEBR 1ib.js WKL,
BE—ANHIE export —THHHIF.

export var foo = 'bar';
setTimeout(() => foo = 'baz', );

import {foo} from './ml.js';
.log(foo0);
setTimeout(() => .log(foo0), )
FHEAAEF, m.js FEE foo , ENIMENET bar , T T500ZH, XERET baz .
LBRATER, m2.js BEEMREIUXNEL.

$ babel-node m2.7js

bar
baz

FHEAEERN, ESOHMRASEFIBITER, MANSHEFPMBABERIUE, HHEES R EHLPTER
Bk,

HTESCMARERA R, RR—AFFSERE, FURNRER RN, MNE#TERRESRE,



// 1lib.js
export let obj = {};

// main.js

import { obj } from './1lib';

obj.prop = 5 // OK
obj = {}; // TypeError

FEAREF, main.js M lib.js BAZEE obj , WLX obj HINEN, EREFWMMEMSHRE. W
HNZEE obj FRMAIAIHLHER RiER, AREEHRE, XMFHE main.js BIET —4N4N obj HiconstZ®

Ho

®JE, export HEEEMO, FHMRR—ME. ARKBEAMBZANED, BRHHEERFHKEH .

// mod.js
function C() {
this.sum = 9;
this.add = function () {
this.sum += 1;
}s
this.show = function () {
.log(this.sum);

export let ¢ = new C();

EHEEIMA mod.js » BHHR—A ¢ KLl NRKBARNBRXMELR, 82K L R —L.

// x.js
import {c} from './mod’;
c.add();

//y.Js

import {c} from './mod’;
c.show();

// main.js

import './x';

import './y';

WEHAT main.js , HHREL

$ babel-node main.js

XBIUEBA T x.js M y.js MBEHERZ ¢ FFRE—ADLH.






PEI I,

“PEIINER” (circular dependency) FEHIAZ, a MIARKIBATKE b BIA, T b MAKIAT KRS a M
A,

var b = ('b");

var a

("a');
BE, “BEHINRFRREERBE, WRAHEAL, ERSFBUEAME, FREFLENAT, HihR X%
GHI.

HRERE, XRMRAEBLEK, THEKBXAERNAIE, RESHIN a KBb, b K&
Boc o, o XK a XFEKIEN. XEWE, BUINBHLH]L % R IR I E .

StFJavaScriptiE & K t, HAT&E WK FH R R CommonISHIES6, ALHTEIRINE" K T 1L~ —FEH,
A CINIESE: S Ny =

CommonJ S B i hin 5, J7 2

N HESCI T A B TEI NI Z 7, e N4R B AT &IAAT K CommonI SELHRE 2 i im0 IR 2 .

CommonJSHI—MELR, MR —AMHALM. require 2B —RMBIZHNA, MESPTEMEE, RE
EAFER IR ER.

{
id: ...,
exports: { ... },
loaded: S

}

FEAREY, ZXNEK id BERERSA, exports BHERERESEKSEANED, loaded BHER—A
/RE, RAZERAMALERITEE, K EREZ B, XEEAEKT.

LUE R EMBIRXAMERK R, MSE] exports B EHEE. BIEHRHAT require e, BASH
RPATZHESR, MRIEHFZHIE. BHZAY, CommonISHEHRTLMEE DR, #BRSTEE—RmE
BT, UEEME, MREE - REITHER, BRIEFHERREEF.

CommonJSHELHR i 18 25 i %

CommonJSHEHR i) B8 BLRF M R MR $AT, EVIARIZIE require WIEHME, ST —EHHIEA
BB IEFRINER", R EEPITHIEH S, BARPATHR oA .

ERATRE, Node® /7 HBEKIGIF. WA a.js RBWT.


https://nodejs.org/api/modules.html#modules_cycles

exports.done = g
var b = ('./b.js");

.log('7E a.js 2™, b.done = %j', b.done);
exports.done = s

.log('a.js BUTEEE");

EEAEEZH,  a.js BALRE A done ZE, REMBHA —MHAXMH b.js . ER,
i a.js EBEEXE, $fF b.js #ITRE, HETHIT.

BE b.js MR,

exports.done = 5
var a = ("./a.js");

.log('fE b.js 2", a.done = %j', a.done);
exports.done = H

.log('b.js HATE");

EHEHAEZH, b.js BATRIEZAT, MSEME a.js , X, RRETREIMEB . RES
% a.js BRI ERE) exports BHEUE, ATREAN a.js BEBPITTE, M exports B R AEELE
BEEPITHIERS, ARG RE.

a.js CEPITHIES, RE—17.

exports.done = A

Fk, XF b.js Kit, EM a.js REA—ANLE done , {HA false .

WG, b.js HEETHIT, FREHHTEE, BEIITHZES a.js - TR, a.js BEETHR
1T, BEBATRE. BAIE A main.js , BIERXANERE,

var a ('./7a.js");
("./b.js");

.log('#t main.js 2", a.done=%j, b.done=%j', a.done, b.done);

var b

#AT main.js , BITERWT.
$ node main.js

fE b.js ZH, a.done

b.js PATEE

£ a.js ZH, b.done =

a.js TR

£ main.js 2, a.done= , b.done=

EEAREERTHAFE. —&, £ b.js ZH, a.js ®AEWTEE, RPFTTHET. =
&, main.js PATEE ZATH, AEERPAT b.js , MRBEEFKN b.js KHATER, MEREN

S

1T



exports.done = s

B2, CommonJSHINKZ4HHEKNFE N, AE5IH.

F45h, BT CommonI SEEHUBRIEIF MBS, & [B )2 H [T DEWATHH D HE, TARMREBIITER
B, MEARSEER. L, MAZERRR, LHIEE /DL,

var a = ('a'); // REWMEE
var foo = ('a').foo; // fERMELE

exports.good = function ( ) {
return a.foo('good', arg); // MHHKZ a.foo HEHE
}s

exports.bad = function ( ) {
return foo('bad', arg); // EAKRE—AER INEE HIME
s

EARR S, WRKREREIFME, require('a’).foo WIERFIBEHSWENE, BH require('a’') &
BERE— R

ES6AE B ¥ 48 35 n %,

ES6AEE MB35 CommonISHARM AR . ESOERRZNETI M, BEERMBAL import B, T&
EPATHEE, RARAR—MERBMBERKSIH, FETRE B ORIE, HEIERERRREGREE.

BE FHMBFF (F B Dr. Axel Rauschmayer fJ (Exploring ES6) )
// a.js

import {bar} from './b.js';
export function foo() {

bar();
log("HUATIEEE");
}
foo();
// b.js

import {foo} from './a.js';
export function bar() {
if ( .random() > ) {
foo();

}
}

B CommonISHEYE, EFHEMARMLEBEIITH. a &M, b , A b X a , XK a BEELE
AIPATER, FTEBERN null , BIXTF b.js R, ZBE foo WEST null , JFHE
H foo() BiEREE.

{252, ES6R] AT L RS,


http://exploringjs.com/es6/ch_modules.html

$ babel-node a.js

WATSEHE

a.js ZPTURERIAT, REBAETESOMBKAZE, HMRAMNSIIAERERBR. RESHRFEER,
P REIAT -

BAVERBESOHE B INER S System) S H K — A1 F .

// even.js
import { odd } from './odd'
export var counter = 0;
export function even(n) {
counter++;
return n == 0 || odd(n - 1);

}

// odd.js
import { even } from './even';
export function odd(n) {

return n != 0 & even(n - 1);

}

LR, even.js BMHPIEE even H—NMSH n , REAETO0, Ba@mEL, EANRK
f odd() . odd.js WEHEBLIERE.

BAT LB, SR

$ babel-node
> import * as m from './even.js';

> m.even(10);
> m.counter
> m.even(20)

> m.counter

FEAREG, S8 n M0 AKEES, even() —HLSPATOIR, FILLEBE counter ZETF6. BH IR
WA even() B, 8 n M20Z N0, even() —HSMMATIIK, M ERTEKIOKR, BT E counter %
F17.

XAGFE RS R CommonlS, MBRAETLEWIT, Wi,


https://github.com/ModuleLoader/es6-module-loader/blob/master/docs/circular-references-bindings.md

// even.js

var odd = ('./0dd");
var counter = 0;
exports.counter = counter;
exports.even = function(n) {

counter++;
return n == @ || odd(n - 1);
}
// odd.js
var even = ("./even").even;

.exports = function(n) {
return n !I= 0 & even(n - 1);

FHEHAAREH, even.js MME odd.js , M odd.js X EME even.

is » TERCEIME". XN, $ATE

ZHatl even.js BEPITHH G (AEEMLMLER) , FIAE odd.js 2, BE even &

F null , Z3)EEAA even(n-1) FEiREE.

$ node

> var m = require('./even');

> m.even(10)

TypeError: even is not a function



BERREE

EEYE, const FHMEERALTHABIEN. WREREEEIKNER (MEZAXMH) , TR
ATHHEE.

// constants.js it

export const A = 1;
export const B = 3;
export const C = 4;

// testl.js tHERL

import * as constants from './constants';
.log(constants.A); // 1
.log(constants.B); // 3

// test2.js ftHHRL

import {A, B} from './constants';
.log(A); // 1
.log(B); // 3



ES6IE R 1 #2 15

W UEAS B ATIE A SRFESORER, N T AN, WL NESSKETE. B T Babel ] L HREGZ 5,
EHUTEATE, Wl DR RER .

ES6 module transpiler

ES6 module transpilerf&squareA & FFIR I — AN RS8R, AT UG ESOEH % - Common] ST B AMDE S 5
B, MTZEN St A

B, ZRRXANEERE.

$ npm install -g es6-module-transpiler

SRIG, ) compile-modules convert w4, BESOEIR L1,

$ compile-modules convert filel.js file2.js

-o AT LA E R R 34

$ compile-modules convert -o out.js filel.js

SystemJS

A—MER T ERMHSystem)S. BR—ANRKFE (polyfil) , B PATEN VLSS A INERESOHEL. AMDIELLFI
CommonJSHEHR, #HFENESSKEK. BIEE & WA RZGooge Traceurf 15 2% .

fEFRS, SE7EM TN Asystem. js XA

< src="system.js"></ >

SRIG, HH system.import FIEMMEBEHRTH .

< >
System.import('./app');
</ >

FEAREFE /app 5 FEEIRZLETHF T Mapp.js3XfF. BRI LARESOBER M, System.import £ H3)
W HFE,

FEEBKR, system.import EARIINE, EE—APromiseXtF, LS EANNREE. THE—
MBI


https://github.com/esnext/es6-module-transpiler
https://github.com/systemjs/systemjs

// app/es6-file.js:
export class q {

constructor() {
this.es6 = 'hello';

RJE, TEP T NI AMEESCA

<script>
System.import('app/es6-file').then(function {

console.log(new m.q().es6); // hello
})s

</script>

LHEAIEH, System.import FIEIR[EIHIR—ANPromiseXt %, FTLAR] LA then /7248 € B 1 B8 %






B B A S 2

JavaScriptif & \—#E4, BMEARBAXRENIGEH . ERREUEN—FMLMEERE, 5HMEEREL
TREFERMA. ElavaScriptif 5, RATLKAE A RmE, BATRAREASE. GARE
Y, JavaScriptR2H 5 PLREE — Mg KM R AR B AREES .

ES6RIF A HTEIhRE, HARBAMERBESE. EmK. AENHAESCHMAHAT R AHE.



BR 20 Rk

B¥A M (function composition) FEHIRZ, W2 NEREE K —REL.

let add = x => X + Xx;
let pow = x => x * x;
let inv = x => / X;

let comp = f.comp(add, pow, inv);

comp(1)
comp(4)

EEAAREH,  f.comp MERESHSE ERNSHEHHRRE REERE—DMIHRLE.
RHABRHAHETT.

let f = {};
f.comp = (...fs) => {
return (...args) =>
fs.map(
f => args = [f.apply( , args)]
)-pop()[@];
}s

EHEARBS R KIEIHAT f.comp TTIEMSH (BIHABITHRIENRED , B—RMHELER args BEHF
A—AEAH. Frlh, WTF comp(1) Rit, RELERE [[1], [e.5], [6.25]] ,» R/GHM pop FHiEEH
BRE—TTR.



ZHHE
SHEE (fip) HRBERKHFHA SR

var divide = (a, b) => a / b;
var flip = f.flip(divide);

flip(ie, 5)
flip(1, 10)

var three = (a, b, c¢) => [a, b, c];
var flip = f.flip(three);
flip(1, 2, 3);

EEAREY, mRERIERKSEORF, 10BRUSET2. HE, SHEBEUERIKIRE, SRMESER
LA10, &5RB20.5. MRRREAEINSH, WABERHNHSHHOMLE.

S48 B ARG R R

let f = {};
f.flip =
fn =>
(a, b, ...args) => fn(b, a, ...args.reverse());



L= N
PATII S
PATIAF CuntiD F8H2 R EIAT B R KA L.
let condition = x => x > 5
let inc = x => x + 1;
let until = f.until(condition, inc);

until(o)

condition = x => x === 5;
until = f.until(condition, inc);

until(3)

EEAREY, B-BRIFHERIITE x KT10081E, Bl x #MERNON, £—EHWTHE101. FEBHK
HRPITEIE TS AIE, UL x RIEHIMERS.

PAT S HISEII T
let £ = {};

f.until = (condition, f) =>
(...args) => {
var r = f.apply( , args);
return condition(r) ? r : f.until(condition, f)(r);

+;

FEAER SRR, WRWHEFMFMEELSR, BUAWEEHIAT.



BA % 1

BAFY Clist) #AERIELLT LA

o head : HUHBAFIKIZE—AIEZ AR

o last : BUHAMRBAIIKIEE—NIEZHRA.

o tail : HUHMERT“BAZISK CASMHIHARIAEZE A
o init : HUHERT<PAZIR CASMIHARIEE R A

THEE T

f.head(5, o 3o L)
f.last(5, o 3o L)
f.tail(s, o 3y Y
f.init(5, o By Y
XETER ST
let £ = {};
f.head = (...xs) => xs[@];
f.last = (...xs) => xs.slice(-1);
f.tail = (...xs) => .prototype.slice.call(xs,
f.init = (...xs) => xs.slice(9, -1);

)s



aIBRME

EHBIED AN concat M concatMap FFP. BIEMERZNMHAHAEGER 1, EENRLELE —-TSH, R
JE BB R A R — AN A

f.concat([5], [27], [3])
f.concatMap(x => 'hi ' + x, 1, [[2]], 3)

RPN ITER SEIARRS T .

let £ = {};
f.concat =

(...xs) => xs.reduce((a, b) => a.concat(b));
f.concatMap =

(f, ...xs) => f.concat(xs.map(f));



Fo % 1

X ERIES N zip M zipwith PR TiL.  zip BRIEKFBASIRRA, ——EX, &B—DHHIB
Flo WRFANFIAER, BREOBANBIIZ HROERA, SWBIE. zipwith BEKE-DPSHE—A
R, RESHBEEKIASIERR ——EX, WAZRE, REERAR—FKIBS.

THEE T

let a = [0, 1, 2];
let b = [3, 4, 5];
let c = [6, 7, 8];
f.zip(a, b)

f.zipWith((a, b) => a + b, a, b, c)

FERBEF, zipwith HERE—ASHELE—ANRAEE, ©BBER=EAMFIMRE, ——EX5#TH
.

XA TEREIT .
let £ = {};

f.zip = (...xs) => {

let r =[1];

let nple = [];

let length = .min.apply( , xs.map(x => x.length));
for (var i = 0; i < length; i++) {

xs.forEach(
x => nple.push(x[i])
)

r.push(nple);
nple = [];
}

return r;

%

f.zipWith = (op, ...xs) =>
f.zip.apply( ,» Xs).map(
(x) => x.reduce(op)

)s



SHEE

e Mateo Gianolio, Haskell in ES6: Part |


http://casualjavascript.com/?1




Mixin

JavaScriptif & KB THR B—40K, BITRRBURK DK, PRFDRZANARE. KMERIHRIET R 4%
AREREHRPRET, AR R REH

BHR, XARKFEET WENREE. BAKRITRY, ARAT@ESE, TREESERSNRK. BHIK
Y, WA AGRAR T FLIREhY”, tHRT DAk AR <.

EMBE—RANREIES, BARMSERRKBRTR. LW, JavaiE SHETFRRBH A —INRE, HE
EARFHAEZNAM (interface) , XFEBLAIELI T ZELYE K. Interface 5RE—FF, WE K, RAE
BRENED (method signature) , A XL, FHNBEHRA MR, NRY%A T Interface M 1%, #
JiHCEX LI, BNaties. XEMER T ZERARKPBERAE: Z2NMENFELFERRE (naming

collision) o

JavaScriptif 5 ¥ A K HInterface 1 7 R, TREIRE (delegation) LI T MHAMRKFI AT E.

var Enumerable_first = function () {
this.first = function () {
return this[0];
}s
}s

var list = ["foo", "bar", "baz"];
Enumerable first.call(list);
list.first()

EEAES, list B—AEHH, KBHEKE first Tk, B call ik, WTBL
# Enumerable first HEMEMIAE, 48 F list , M list BB first Hik. XFEMMHAR
> (delegation) , list XfHRARET Enumerable_first K first Jik.


https://en.wikipedia.org/wiki/Multiple_inheritance#The_diamond_problem

X
Mixinisc 44 5 B UK, 2636 FIOR 9K UM | FBA SR EI0K, SEBM Mixin.

EREE—ANREEEN LR, FH—ANRKTIEREB BN H—ARK, LR ERD BRI —FE R
A, BRBRTZEAKNE RN, WAENTREEM.

MixinFt & —MEFERE, MUEXTED, X TEORSLH.
FRBIAE this WHREHGEHE, BREZEHRAKKWER.
RZ FERML T MixinZhBE. T PALodash N5 .

function vowels( ) {
return /[aeiou]/i.test(this.value);

}

var obj = { value: 'hello' };
_.mixin(obj, {vowels: vowels})
obj.vowels() // true

EHEARMET LodashER _.mixin H¥%, ik obj X HRZKKT vowels FHike

Underscore IR 152 _.extend o

var Person = function ( ) {
this.firstName = fName;
this.lastName = 1Name;

}

var sam = new Person('Sam', 'Lowry');

var NameMixin = {
fullName: function () {
return this.firstName + ' ' + this.lastName;
¥
rename: function( ) {
this.firstName = first;
this.lastName = last;

return this;

}
}s
_.extend(Person.prototype, NameMixin);
sam.rename('Samwise', 'Gamgee');
sam.fullName() // "Samwise Gamgee"

LTHEARIEEE _.extend Hi¥k, £ sam MR LEH (EHRRLEHRREENSR Person.prototype L) ,
JBAT NameMixin K.

extend J7iERISEELAEH .,



function extend( ) {
for (var k in source) {
if (source.hasOwnProperty(k)) {
destination[k] = source[k];

}

return destination;

LTHARIEKE source XWRMIFTA 1%, BINE destination Y&,



Trait

TraitR A4 —F 2 BUKKBRTR. EEMixinfRAHEL, ERE —LEMMKIER.

o Mixin?] M EIRES (state) , Trat/MEE, BiTrait EEK GERREAMET, TULREEEK.
m, Traitl GEFE A M B, Trait2 KT Traitl , ANEEE-TECHTE C , £
br ERERTEESETE AL B L C .

o Xt FRIBFEMMRE, Mixinfl & TR, Traith]2H#H4e.






Ini P2 RS

A ERW WP ESORIFTETE, BHABIMMERZ Y, S4&%MIavaScripiFiEGaE—#, SHEEK. 5
T A AR .

ZHRNEMHALRCEAT T ENHRIEHTE, BART S Rjscs.info, THRINAFEESE T AirbnbiJavaScript


http://jscs.info/
https://github.com/airbnb/javascript

R AE F B

(1) letBt{tvar

ES6IRH THANFHIFEHBZERMHS: let M const o HEH, let EE£WPUBUL var , BAFEIENX
HF, MH let BHEIEH.

'use strict’;

if ( ) 1
let x = 'hello';
}
for (let i = 0; i < ; di++) {
-log(i);
}

FERAEIWRE var B let , XBEERERATRNE2RZE, ZER/PRAR. ZENIZAELSEY
MARIEHRAFER, var AHARRIX— .

var TAGREZERAMA, let MABARXA MM,
'use strict';

if( ) {
-log(x);
let x = 'hello';

}

FEARBBIRMER var B let , console.log M—ITHASHEE, MEASHE undefined , FHNZE
BRI BRI LS. XiER T AR 55K RN .

Fril, BUAEMHER var @4, MRMEM let @B,
() EREEBNZRLZE

FE let M const ZH, BUWMEMA const , THRELRIE, FTNZRERE, RNRERE.
REFaRHARERE, AHNTRRIIHARZH.

var a =1, b =2, c = 3;
const a = 1;
const b = 2;
const ¢ = 3;

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



const FHIHBIREWANMFL, —REEABNANLZSE RIS ZBEOXME, —R&FIET R E
BREET FHHHEIR.

B B R R R % e BN H B .

KIZRE, JavaScriptF] e A L RIER LI (tbiintelffRiver Trail Bl —RMTE) , XE let RRHIZE
8, RMHIERRESTHRES, FREZLERLEN, XHEMNTFRIELERE.



TA

BETREREMRSSHKES, MEAXES. IxTRHEERARSS.

// bad
const a = "foobar";
const b = 'foo' + a + 'bar’;

// acceptable

const ¢ = "~ foobar’;

// good

const a = 'foobar';
const b = “foo${a}bar’;

const c¢

'foobar';



B H R
PR P B XA R, 2 AR AR

const arr = [1, 2, 3, 4];

// bad
const first = arr[@];
const second = arr[1];

// good
const [first, second] = arr;

BB S HINR R RE RS, 5668 A RAE .

// bad

function getFullName( ) {
const firstName = user.firstName;
const lastName = user.lastName;

// good
function getFullName( ) {
const { firstName, lastName } = obj;

}

// best
function getFullName( ) {

}

IRRBOREIZME, RAEANRKBEARE, TARKANBERE. XHEETUEHRMEEE, BK
B OB BHE KT o

// bad
function processInput( ) {

return [left, right, top, bottom];

}
// good
function processInput( ) {
return { left, right, top, bottom };
}

const { left, right } = processInput(input);



BATEXHRNER, RE—TRAAUESLER. ZITEXRNE, BE—ITHRRAUESSEE.

// bad
const a = { k1: v1, k2: v2, };
const b = {
ki: vi,
k2: v2
}s

// good
const a = { k1: v1, k2: v2 };
const b = {
ki: vi,
k2: v2,
}s

WHRREFHSNK, —BEXL, MARMEERNFHESE. MREMEEA TS, B
A object.assign FiE.

// bad
const a = {};
a.x = 3;

// if reshape unavoidable
const a = {};

.assign(a, { x: 1)
// good
const a = { x: };
a.x = 3;

R RE RIS RIS, ATUERLEX SRR, R RIA A .

// bad
const obj = {
id: 5,
name: ‘San Francisco',
}s
obj[getKey('enabled")] H

// good
const obj = {
id: 5,
name: ‘San Francisco',
[getKey('enabled')]: ;
}s



EHEAHES, MR obj HEE MBS, TEHERD. INRFRABEERER, £HE obj K
1%, HizEitsHEEE LE—R. XK, IEREME—MbTEXT .

A5k, WEKEHEMTTE, RERAMEREE, ZHSTHENAE.,

var ref = 'some value';
// bad
const atom = {
ref: ref,
value: 1,
addvalue: function ( ) {
return atom.value + value;
s
s
// good
const atom = {
ref,
value: 1,

addvalue(value) {
return atom.value + value;
¥
}s



A

ERY REER () #NHA.

// bad

const len = items.length;
const itemsCopy = [];

let i;

for (1 = 0; 1 < len; i++) {
itemsCopy[i] = items[i];

// good
const itemsCopy = [...items];

% Array. from 75 ¥%, R MAEH P S N .

const foo = .querySelectorAll('.foo
const nodes = .from(foo);

")



B

SZEPPAAT B HRT DA S A A Sk B B T 3

.log('Welcome to the Internet.');

MUEFEEHREREANZEG, REMAGFLRENE. BARHEERRE, TWHHE T this.

// bad
[1, 2, 3].map(function (x) {

return x * x;

1

// good
[1, 2, 3].map((x) => {

return x * x;

s

// best
[1, 2, 3].map(x => x * x);

Fr kR B Function.prototype.bind , AN FEHself/ this/that4f5E this.

// bad

const self = this;

const boundMethod = function( ) {
return method.apply(self, params);

}

// acceptable
const boundMethod

method.bind(this);

// best
const boundMethod

(...params) => method.apply(this, params);

K. BATH . AERRRE, BUICRAS LR WRERBGBAER, THRE, TRNIZKAL
SRR FIE.

BB ZEHE IR, BERE NS, MHRERTUERIENSH.



// bad
function divide(a, b, option = false ) {

}

// good
function divide(a, b, { option = false } = {}) {
}

ANELERBE A FargumentsB &, FMfrestBHAF () RE. B ArestZHAFEARAREERRSHL,
M Harguments &2 — M RPABARMN R, Mrestiz HAF A AR — N HIERH4H.

// bad

function concatenateAll() {
const args = Array.prototype.slice.call(arguments);
return args.join('");

// good
function concatenateAll(...args) {

return args.join('");

i A BRMETE R R B RS B ERINE .

// bad

function handleThings(opts) {
opts = opts || {};

}

// good
function handleThings(opts = {}) {
1] coc



Map% ¥

HER KX ObjectMMap, HAE KBS A SLR R B, F 1 HObjecte WRRBRFE key: value HIH
WEM, FHAMapEM. B AMapE N EHIEFHLH .

let map = new (arr);

for (let key of map.keys()) {

-log(key);
}

for (let value of map.values()) {
.log(value);
}

for (let item of map.entries()) {
.log(item[@], item[1]);
}



Class
MR HClass, BT Eprototype M1 #E1E. F AClassHI BiEE I, BH THRE.

// bad

function Queue( ) {
this._queue = [...contents];

}

Queue.prototype.pop = function() {
const value = this._queue[@];
this. _queue.splice(9, 1);
return value;

// good
class Queue {
constructor(contents = []) {
this._queue = [...contents];
}
pop() {

const value = this._queue[©@];
this. _queue.splice(9, 1);
return value;

ffH extends SEE4kAK, FAXHEEREE, FNEFWHK instanceof BHEHHIEE.

// bad
const inherits = ('inherits');
function PeekableQueue( ) {

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];



B, ModuleiEik & JavaScriptERFIFRHES L, BFEFEMFHXMEE. #H import HUX require o

// bad

const moduleA = ('moduleA');
const funcl = moduleA.funcl;

const func2 = moduleA.func2;

// good
import { funcl, func2 } from 'moduleA’;

£ export HUfX module.exports .

// commonJSHI Sk
var React = ('react');

var Breadcrumbs = React.createClass({
render() {

return <nav />;

}
s

.exports = Breadcrumbs;

// ES6MIEVE
import React from 'react’;

const Breadcrumbs = React.createClass({
render() {

return <nav />;

}
s

export default Breadcrumbs

WRERRE — N BE, BER export default , WIRBEREFLAMBME, MAEH export
default , AE export default S5EEK export R M.

AEAEBRGEA BT FXHE DB RIRKERZ &, F—ANBRINEH (export default) .

// bad
import * as myObject './importModule';

// good
import myObject from './importModule"';

RSB R — A R, RBEREFRNIZNE.



function makeStyleGuide() {
}

export default makeStyleGuide;

IR — R, WREREFRNIZKRE.

const StyleGuide = {
es6: {
}

}s

export default StyleGuide;



ESLintf] i

ESLint —MEEM M ARG MM KR E TR, WUARRIES HEEIER. g5 —RE.

B, ZIESLint.
$ npm i -g eslint
WG, RHEArbnbiBEEMN.
$ npm i -g eslint-config-airbnb

B, EHHKBREZRTHE A .eslintrc X, BLEESLint.

"extends": "eslint-config-airbnb"

DUEERL AT DU R, AT H AR SR TR .
index.js XHHIMRBUIT.

var unusued = 'I have no purpose!’;

function O {
var message = 'Hello, World!";
alert(message);

greet();

i FHESLintA B 1X AN S04 .

$ eslint index.js

index.js
error unusued is defined but never used no-unused-vars
error Expected indentation of 2 characters but found indent
error Expected indentation of 2 characters but found indent

® problems (3 errors, warnings)

FHEHAEEH, BEXHE=HER, —IMREXTRE, ARAEMLH, BRI EHININZER, T
ARFE 224 o






1 ECMAScript 3%

iR
S SCP RS S BT BE, AR RIS

—RORYL, BALERERE, RERESHES. HAMKESERMENEE, RZL6, ~E5HHE
fi#, T EX TR N A, AR, ER, WRREBEEENELRE, EERABER, XK
A URERERE M, THIESHREREAUN . AEEBREEN RE—H.

XXfJavaScriptiE FIRA L E. FAEKMEMAZRER, BEANASE—, FIIMREL, BMBITHENITAN
—8, SHEEKIEERNBELAS, EMEELRATREEREEL. EFERE, PRA-FERIEE
I R ) B P 5 AU PR AR T s

A E A B ECMAScript 6 H0A% S0 .

ECMAScript 6/ k&, T LAFEECMARE FRin#EH R B 77 Ml (www.ecma-international.org/ecma-262/6.0/) £
PN BREL 3

RS AER, —H26E, AHTEIRE, SRASMSH. ENfFRRRRERERHAE, 81
BIET N B DR SSIAM T HEROEWNR#ER. 2L, wFEMMEE R EZRS - PRERAEHT
LT . XIRKEEE, RIET FrAES6SKIAA —BHITT A,

ECMAScript 68U HI26 2, FIRBHIERDNXHAGHNH, SEEREAK. F4ERWXTES
BB RIHR, AXMEBREETUE T, FSEIEERBEFTENEEMMIR. 555 R MK 42 7 #
BMEERNG, BoENAREREY, FIENFES AT SERE, BSENAMBMMAIZIT. 59
BRI HEKKIEE.

NF—BAP R, BT HARE, HMENTEY LR TR, A8, REERIINRER, &M
REWHR, FHEE—&GT, S


http://www.ecma-international.org/ecma-262/6.0/

HEBHEA

WEBEF ( == ) B—MREAKBRZESR, ERNEETRIZE, TRHEER. XMTREENEKE
LHREEHIT A

HETEHRENERER, EHENERSD.

WREAHEER, REBMEESNBEALE, SMATUEEFIRK, 72120 TRNHEFEER
C == ) K.

BT —FIEEAT AR, RS KR EBARNT AR, RERZMNEZET . HESER
M B kRR, RE .

“The comparison x ==y ,where x and y are values, produces true or false .”
FHERAENERR, MEEEMFHTHEPMME, KBE true Bl false .
TR REIELT

1. ReturnlfAbrupt(x).
2. ReturnlfAbrupt(y).
3. If Type(x) isthesameas 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 1is 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 Stringand Type(y) is Number,
return the result of the comparison ToNumber(x) ==
8. If Type(x) is Boolean, return the result of the comparison ToNumber(x) ==
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 Objectand Type(y) is either String, Number, or Symbol, then
return the result of the comparison ToPrimitive(x) ==y .
12. Return false .

EHERXBSHEE, —F 128, BENT.


http://www.ecma-international.org/ecma-262/6.0/#sec-7.2.12

MR x ARIEFE (Ll —NMER , FEHRIT.

mE y ARIEEE, FEHIT.

WR Type(x) 5 Type(y) HE, PITHRHEEHE x ===y

MR x & null , y & undefined , iR[E true o

MR x & undefined , y & null , RE true .

WHE Type(x) BEUME, Type(y) RFFRFH, REl x == ToNumber(y) HIZR.
WHR Type(x) RFEFFH, Type(y) REE, &R[E ToNumber(x) == y MR,
MR Type(x) RA/RK{E, JREl ToNumber(x) ==y HIZR.

wWR Type(y) RA/RIE, RE x == ToNumber(y) HIZR.

MR Type(x) RFHERIUER symbol fH, Type(y) RXH, KE x ==
ToPrimitive(y) MIZEHR.

R Type(x) BRMER, Type(y) RFHFHIMEED Symbol {H, Rl ToPrimitive(x) ==
y HIgR.

12. R[E] false o

HT o MIREIREME, null MRBENull GXREMEL313/NTHME, —RASTypezEHLE R,
B typeof BHEALRK) . FU LHEKETI1SHBARER, BRIP4 6B E false o

A R B e

e

—_—
[a—

© == null // false


http://www.ecma-international.org/ecma-262/6.0/#sec-4.3.13

BAH B2 AL
FEAE R MIT

const al = [undefined, undefined, undefined];

[: i) J];

const a2

al.length // 3
a2.length // 3

al[e] // undefined
a2[@] // undefined

al[e]

== a2[@] // true

FEREG, A a1 FREE=D undefined , B a2 KRR REATEN . XHANEHHMBHELL, K
EER A3, BB R A RERRZ undefined -

B, BNEhREFEERER,

@ in al // true
@ in a2 // false

al.hasOwnProperty(©) // true
a2.hasOwnProperty(0) // false

Object.keys(al) // ["e", "1", "2"]
Object.keys(a2) // []

al.map(n => 1) // [1, 1, 1]
a2.map(n => 1) // [, , ,]

THEARB—FEFIH THUMEE, $H a1 1 a2 WERSA—H. iI=ZMEHE ( in BEF. Hd
f] hasOwnProperty J7¥k. Object.keys #¥%) #ULHH, H4 a2 BAZIEHSR. BE—MEH (B4
B map A¥E) BiH, $A a2 BAEREET.

At4a a1 5§ a2 BEKITAR—E? HAKRRR undefined BZENL, BEAHANR?
FUAREI 12,25/ CEARPIIaIL) SHTER.

“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.”

BEMT.


http://www.ecma-international.org/ecma-262/6.0/#sec-12.2.5

"B R AT B . REESHHEAEEMRER, AR length B SN, FFHEMMNIEMEE
BRI E RG] . WEABREBRASHE . WREEEE R REHARE— MR, WA
“H length BEH:MEIN.

LB RERERE, BARNTMSRIE length B, WHERRTFMNEEHCHME, HEXMIEK
BERREN, XMERDFEN. ME—EEEZW, FEBR undefined (BFEN undefined 7E
JavaScriptif § FRARAFE) .

XA T A4 in BEFF. BAHK hasownProperty J7iE. Object.keys HiE, EEUAZZTHKB
"4, FRARNBHEBRERAFE, M EHRREATMNIEEBEREBIERSD , RUEENT IR
MR E R TN,

ET A 2HAKN map FiEBEZEM, HFT .



BUH K map /7 i

BARHI22. 13 15/ N T HAR map ik, S/NTERSBEEAE map FENITH, EHEARIHA
2o

Ja THI ) B3 8R R AX A I

. Let 0 be ToObject(this value)
ReturnIfAbrupt(0)
. Let len be ToLength(Get(0, "length"))
ReturnIfAbrupt(len)
. If IsCallable(callbackfn) is false , throw a TypeError exception.

1
2
3
4
5
6. If thisArg wassupplied, let T be thisArg ;elselet T be undefined
7. Let A be ArraySpeciesCreate(0, len)
8.  ReturnIfAbrupt(A)
9. Let k beO.
10. Repeat, while k < 1len

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 .

MFWT.


http://www.ecma-international.org/ecma-262/6.0/#sec-22.1.3.15

BRI LRTHAN this XR

SRR B IR [

K A ETEA R length B

R RS HUIR ]

WRmap FHEKSH callbackfn ARHAT, BiIREE

MRmap LS HZH, BET this , ik 7 FTES%, BN T N undefined
R NHHEAE A, BRYETHAR length BHEMRIF—I

SRR A HUIR ]

®E k FF0

RE k PMFHETHAN length B, MEE THIE

a. E Pk &FT Tostring(k) , BIK Kk HEANFERFH

b. % kPresent ZT HasProperty(0, Pk) , BIRLEIFAFEREREBME

c. T R R ]

d. R} kpresent FT true , NHAT FHIPE

d-1. #%E kvalue &T Get(o, Pk) , BUHU4RTBANIEEBM

d-2. IR REE IR E]

d-3. WE mappedvalue T call(callbackfn, T, «kvalue, k, O») , BI$RAT[E]E &%k
d-4. W R HIR B

d-5. W& status ZT CreateDataPropertyOrThrow (A, Pk, mappedValue) , B[ Bl &%)
BN A AT EME

d-6. TR EEHIR E]

e. k N1

11. iRE A

FHEE LHREE, TR, BAE-ANeREAKMEAR, D RERAE S, #AFI0PKb
i, kpresent =iRkEH, BFIAZEMXMEIEIES, WTFHARRRAFEN, BEMEER, A#T/ER
i B

A R B S e

e

const arr = [, , ,1;
arr.map(n => {
console.log(n);

return 1;

/L]

LHEABEF, arr B—NERTBAMMIHE, map HEBEHIKIAR, KRALZTH, REERD, F2EA
B ERE. Fit, BHAREBEEK console.log EAIMRAARLSIHAT, BA map HIERE—NERTLN
A

V8SIEEXS map FPIEHISEHLANT, WLAE BIBRAUAR HIE AR B e — 2.


https://github.com/v8/v8/blob/44c44521ae11859478b42004f57ea93df52526ee/src/js/array.js#L1347

function ArrayMap( ) {
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( ) {
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 = 9; 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;
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