B RE e

FALE--iR/vE

WREATR , REE T LERKARFRAHARL S REBHAETE | Bt
APER AP,

=R B — A S e 2N 2H

WAL A



HTML CSS
BAiL— div K FEEEREF

<div class="parent">
<div class="child"></div>
</div>

div.parent {
display: flex;
justify-content: center;
align-items: center;

div.parent {
position: relative;

¥
div.child {

position: absolute;

top: 50%;

left: 50%;

transform: translate(-50%, -50%);
¥

div.parent {
display: grid;

¥

div.child {
justify-self: center;
align-self: center;

}

div.parent {
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font-size: 0;
text-align: center;
&::before {
content: "";
display: inline-block;
width: 0;
height: 100%;
vertical-align: middle;
¥

¥

div.child{
display: inline-block;
vertical-align: middle;

}

E%seu!zu‘FﬁﬁE;, SN{EME T BEILE B BB E S 300px ? SEE TEABATE

<img src="1.jpg" style="width:480px!important;”>

max-width: 300px
<!--FHHF-->
transform: scale(0.625,0.625)

ABEE
BT HHNEF Gt TUREE AN EF At RINER LR, LABNEFRINEE
il

shape-outside

shape-outsidefJCSS B4 E X T — 1Rl AZIEREFZRIAZIR, 1BBRINEXARE N B Sa AR

1T8E
BEMRAEMINE RS (RS KINMBAIPTI AN EZ R
flex®h J& Fmargin
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Eflex FRUARE MM LEmarginBYBtR MR TTES BIEN
inputf’ 52 [

AARGLTRIREdisplayblockfi =z BNERRTREE . input SIZ TS5, EEGARE
BURFsizetsHHIE

ENLFIE
MBI, FRHER left 7l right SAFIRIAMGERE
B&ETX

T‘Eﬂn%‘iﬂiﬂ ’\A¥E’Jz mdex INFREBITENz-indexBy , KEFPIIFITE z-indexTE

STEFFR BT

<main style="displat:table;width:100%;height:200px;boder-spacing:30px 0
">

<div style="height:100%;"></div>

<div></div>

<div></div>

<div></div>

</main>

EE

csSSEIMERBLLAFIE: paddingIEH LRI TRESRNEE, IR
PRI A

text-indent:-2000px
font-size:Opx

A

ot
it

E

3 214



IT

<div style="width:200px;height:200px;border-radius:50%;background:conic
-gradient(red @ 33.3%, green 33.3% 66.6% , blue 66.6% 100%);"></div>

object-fit
REEERN R, A& Eobject-fitycontaingfcoverfRiFLEAI (55 1 &)

E1t

filter:blur(2)
HEXEMY
FRG NBEXEMG

div{
--name: 18px;
font-size: var(--name)

min-content/max-content
width:min-content
A LAIRE B I min-contentflmax-content, BIEILANBRAIEEMINAE, EEILANSRAIEE
HEF

resize

BT E Al AR textareadl i resize

div{
overflow:hidden;
resize:auto

¥

HEE
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<ul>
<li>Egn</li>
<li>Emii</1li>
<li>1FEmR</11>
</ul>

<style>

ul{
display:flex

¥

1i:before{
content:"\27a5"

¥

li:fish-child:before{
content:""

¥
</style>

sticky footer

{EF grid?h G SE W sticky footer

<div class="box">
<div>header</div>
<div>body</div>
<div>footer</div>
</div>

<style>
.box{
display:grid;
min-height: 100%;

by
</style>

grid-template-rows:

auto 1fr auto;
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Javascript E 1zl =2
javascriptA [RGB B IHRLE

boolean
null
undefined
number
string
symbol

[RIRBEFhERVERE, BB REAIAEAR

RIS IR R BN 75 AR s e X L RIGEIR R BURIVAR R T, FTAE—LERIGEX
ERBEIRIBMER A, BERMAEERXEL ENRELAZRIBRET,

PE BRI BHE R B AR B AN A B LAY

typeof F1 instanceof H4 X 3l

typeof A AR SRAIRTTRIGENIRRIE A REY

HARRR T null, EfthaIRIaREER AT DAIERRRYF] R

B2 typeof T FI BT SRAGAHRER 7 R E AT ALEFRATHIRTLASS, HAihp9siER B E R oA E
HIFITRY, IR[EIZRERZobject

instanceof ‘Z iR [R B HERY 75 TV SR AR £ IR L B RY

FfrBAinstanceof B LAIE MR AIBTIT SRENIER S, (BERMRRMEIRE MNEERANAIRT L RIGE
EEB,

jsHR P LE £ 4R 2 false

undefined, null, false, NaN, ", 0, -0

jsSTRITREAFIRAKFRIGEIE SRR

TEjsHN RIF R R IR EIE L B AIRT (R 28I [[ToPrimitive] | RRE A1 TEEIRAY

1. MREAZRFRBERT, BMARTEERT

2. M x.valueOf(), WNRFHLANERZER, FIREIEFRIRAVE
3. MM x.toString(), WRILLAEMER, HIRERERINE
4. NRELZBRERIFER, MSIRE

oA 1t AT LA{E R ES6RUE IS 1 Symbol3E B — MERAY ToPrimitive
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let obj = {
myToString(Q{return '1'},

myValueOf(){return 0},
/ /38 RISymbol . toPrimitiveE, 1IBE—1AE,
//ZNRWEENRIGEBNER, STEAXTAE, BRENZN R NANREIGEEE,

[Symbol.toPrimitive](){return 'symbol'}

¥
obj + "' // '"symbol'

this

R EIP fthis
FBfTRR A RY
ik R B bind call apply HiERE
BN ELR BB thisFTLAthistEm B EEMNE—PNRIGR thist§A@E— S WRFE—NSHR =N ERwindow EUATF RN eI tia A
nTw & Hnew
thistRE @ thASEH) AT ERAR
Object.func fufc FHEA
thisg@I0bject thistgEIwindow thistgEIwindow

=== ] == X3

== =T LR R AN R IR R AR — AR & T R R 1
—== FL R HIM — E MR R R T
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X::y

xR E 2 SERE

8= string == number null == undefind boolean == all object == number or boolean or string

stringf#&number true boolean Fnumber object FE AR

N RFE[RIGHEEY 255 [object Object]’;
ARG RE 5R";
1HEE AR B LEIRAY L 5

i)=Y
BRI A ERE— RSN B, K B FIMIAIIRIREN A RV E, BBARE B HMEME.
a1 DL %35 DL

o H#EN

Objectassign 753% £ MFTEMIRILESFON RS, NRMIEESIRMNIE, =N
MR
EResoly .. RIS

o RIEN

JSON.parse(JSON.stringify(object))
BEERXTAERIUBRAE 7 BREZELE BRME

8 214



o =72B& undefined

o 27H& symbol

o REEFRFIMHRER

o RNEEFRRIBIAS| AR

{EREFRREFHITRIZN 133

function deepClone(obj){
let objClone = Array.isArray(obj)?[]:{};
1f(obj && typeof obj==="object"){
for(Ckey in obj){
1f(obj.hasOwnProperty(key)){
//#EojbF TERBANR, WRE, BVAEH!

1f(obj[key]&&typeof obj[key] ==="object"){
objClone[key] = deepClone(obj[key]);
}telsed

//RPE, BREF
objClone[key] = obj[key];

¥
¥

return objClone;

[FEY
B TRPUENRNERESE—TEFNEYE, XTBEBHEE—TWER, XTNRMER
B,
B— &R AR L KA E T AR A XN RE EmNE M5 TE.
FREABGHE— MW, XPRMEZObjecthISLE, FrAREL A LA AZIObjectAIR
B XEEMAR T — 1RGN, X7 MR,

ok 7
class 47
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class Father{
constructor(val) {
this.val = val
ks
myCQ {
console.log(this.val)
ks
ks
// class H{ER extends3ERFERE
class Son extends Father{
constructor(val) {
// super FE{F Father.call(this , val)
super(val)
this.val = val
ks
ks

AMDFICMD

HwAEMESG
AMD Fi R — ERFMASH TR A T TR
CMD FiE SHARIBB TR T =BT

map, filter,reduce, find, forEach

e forEach R EERAEHEA,

[1,2,3].forEachC num => console.log(num) )

o map BHRENA, ERRIEAE, BEENE T nRELRAIETR 2 FEREE

[1,2,3].mapCnum => num > 10 ? num : 'Q@"' + num)

o filter IWHEA, ERMNEA, HE—MESROERES Htrue, FtruefI#HE
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[1,2,3].filter( num => num > 1 ) // [2 , 3]

o reduceEEZN T WABEAMTEM, &ERE—ME, FERHA

[1,2,3].reduce( (add , val ,index , arr) => add + val , 0 )

o find EHEAHRNE—T5ZLENE

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

HE && H1T

o R BENDREESZSHRMES, ERBREAMERE —FESERNIT
o FT RN D RLESZSHRMES, MMBNMESERRNT

MRE LT, BFHTHEAREY, BRFTEARE, MHFTHERRIEREHEFR,
BHIN, —BREHTMEHINEE

ARMATHIXEFNIER, MRESMESKT, ARATZEANESHBEMSBEE
BRFHRMIBESZINER B NEENH KR LAY,

TE B 23 setTimeout, setinterval, requestAnimationFrame

o setTimeout IERERTER IRE—TAYE], ZDRZENIT

e setinterval [B]ff4ERT 2R IRE—AYE , & F—ERATEIHIT

e requestAnimationFrame Ml TIEIET—MUAA—X, REBENITE, FRERER TIRAMEERE
i, tbsetTimeoutFsetintervalEEAN4F, requestAnimationFrameAZ{&E1000ms/60 (16.6ms)

17
jsEFTHATARER, FNUERTEREFNREREFEIEEREM S DI E R 23 /R
(VR

R LAR] A {fE A requestAnimationFrame R HITRLEFT B RS HITHIR,
AR LA{E FrequestAnimationFrame$i 25— E i 28

let mySetInterval = (callback , userInterval) => {

const Time = Date.now;
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// FREXERIAT (82
let startTime = Time();
// FHIaRT (8] &
let currentTime
// GIE—TENEREL
let myLoop = O = {
currentTime = Time(Q);
let index = window.requestAnimationFrame(myLoop);
// FIHr = RIAT (8]
1f( currentTime - startTime >= userInterval){
startTime = currentTime = Time();
// EHcallback
callback.call(null,index);

}

return window.requestAnimationFrame(myLoop)

MITH%

CallStack f2JavaScript AT IBE—Fh A X

JavaScriptfFEH TR ERITRRERE — MR EEF, ERBFELEEHNE
m,

EFEHATRIBARR, JavaScriptEFeHiTmain R EZABERTEIINMAE, HABE:
FHEEREN (RED)

Event Loop

SABAIPATIsNIBIE R, ESMEBRHMNNVNEREIRTHRPRT, ERE2FIRBEN
RS AR I =T HUHRIT.
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I
- i I
Function !

. g oy — ~1 1
|

L

JavaScriptE U7 R SR BRRHR S IRIEARENZES, FAEKEIN N TaskEEE
JavaScript— BIITRMITRERAINIBZ/E, Event LoopfisMtaskBASIHE EFEERHITHY

RIEHBAEHITERARITRE,
HrTask{EE 0 A —F microtask ({ESS)

, macrotask (&=1ES3)

7£ ES6 #5EH, microtask #RA jobs, macrotask FRA task

e microtask ({#fE35) process.nextTick. Promise. MutationObserver 5
e macrotask (7R{ES5) setTimeout. setinterval. setimmediate. script (EE{R{GRT) .

I/0 R1EZE.,

Event Loop 1T T2 AR

<script>
function func(num) {
return function (O {
console.log(Chum)
s
¥
setTimeout(func(l));

async function async3() {
await async4();
console.log(8)

}

13
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async function async4() {
console.log(5)

¥
async3(Q);

function func2() {
console.log(2);

async function asyncl() {
await async2();
console.log(9)

}

async function async2() {
console.log(5)

}
asyncl(Q);

setTimeout(func(4))

setTimeout(func?);
setTimeout(func(3));

new Promise(resolve => {
console.log('Promise');
resolve()

3
.then(() => console.log(6))
.then(() => console.log(7));

console.log(@);
</script>

14
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BESE—T—THHRITRIEBAY;
MIES ERIBRESTITR R Z B ERITIEERICBRY,
BRI R ERMES M BRI ES B R E LRI ERAT,

1. 8RB DA scriphrZ MEIRESIATIR, ZEHEscripthnFEMARIT%H

H{ESmacrotask  H{EFSmicrotask MiTH

scriptinzs Sscripthnzs

1. AfTscriptin 2 2EAVEE, ZFITERARE. AEEFSRBREISINATaskH

HiESBmacrotask  f{ES microtask 1T

2 — setTimeout | .then(6) async4()
5/ setTimeout new Promise
5 =" setTimeout console.log(0)

o BHEE—HBRE— setTimeout, IFEMNBHANRESH;

o E_Wid%lasync3() , M 1Tasync3NiE, ARIEAasync4(),z1TEEARAEHES, ENasync3{E
F3 7 async await B DA% H 525 2 fRawait async4() iR [EI—Promise, FEEEMNREEE
Promise 17,

async function async3() {
await async4(Q);
console.log( 8 )

}

async function async4() {
console.log( 5 )

¥

async3Q);

// B

new Promise( resolve =>{
console.log(5)
resolve()

} ).thenC O = {
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console.log( 8 )
i)
// ERRIBBERZEMEXEF , HESEIRMESSER ZBEEBRANGIESIAG
// new PromiseEEHIRERRBTHITH, NRERIFFEAMEEvent Loop

1. FT—FHRPITRIES, B Tasync3)EEIREIRIPromise.then(FTEN8, ABHAT F—1HIE

56

B6 2 FIRE—FTRIPromised R, RXAMRMESZSEENZ T —MES, XTRHRETH
1TESS, ASPITRIES . EFFFMENMESEBIITRRZET RITRES.

mfEFEmacrotask  frli{ESmicrotask Hi1TH
F— setTimeout | .then(7) console.log(6)

~~

28— setTimeout

~~

=" setTimeout

MIESHATIERZ fGawait I GUESS AT

FfESmacrotask | fHi{ES microtask HiTHR
Z— setTimeout | .then(8) console.log(7)

"/ setTimeout
=" setTimeout

H{ESmacrotask M{ESmicrotask MiTH
E— setTimeout console.log(8)
B setTimeout
=" setTimeout

1. T—HHESELREHITTM T, FAUFRIITEES, FEEREMasyncl()HENREXEIZET

— N EESH—await
%= {F 55 macrotask {E S microtask Wit

$TEN48YsetTimeout func(1)
func2()
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asyncl()

func(3)
MESHITTR Z E A\ await;
%= {E S macrotask {ES microtask niTi%

FTEN4HJsetTimeout | await async2()RIAIPromise.then()
WITRESME, SBAESEERNABERIRTRERRT
1. PUTTR Z EFERATIES

={E S macrotask H{ES microtask M7k

FTEN4HJsetTimeout console.log(9)
1. MESHITERZERITRES

m{ESEmacrotask | HfESmicrotask 1T

console.log(4)
Node #H9 Event Loop X' 23 PRI T EAERIINZRA.

RIES, HESSBATI 1 promise

setTimeout(()=>{
console.log(l)

},0)

Promise.resolve().then(()=>{
console.log(2)

3)
console.log(3)

main scriptizf T4 R G (I FEplscriptin i Z e R FHEHRATRIZ A3, mainfgscripthRzzINE:
TR EREERITRIS L), SBMESIIFRESIAY, AREHRIEMain scriptfff=4%
BIRESSBATIRNR(ESSBASN, 2AiEE, XTIRZFLEZMESHIBAYI, BEBZRIES
HIBAZI

MESFKIIT, ZERRES.
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setTimeout(()=>{
console.log(l)

},0)

let a=new Promise((resolve)=>{
console.log(2)
resolve()

1) .then(=>{
console.log(3)

1) .then(=>{
console.log(4)

i)
console.log(4)

X PNEMPromisefJSLEISEE, Promisefexecutor@— MRS, BIFERS, MLEMHITHY
—ANERE, FEUCABEIZ 2 S FINES —EINTH, Promisef5iztiEMthen, BRER
EREBER— T FAPromise, #AEMITthen, FERATHIIIE AT BRI S (microtask) i
ANFTHIRER, BB ZEMIES (microtask)BIBATIE =G 21T T —K#Imacrotask,

new Promise((resolve,reject)=>{
console.log("promisel™)
resolve()
}).then(O=>{
console.log("thenll™)
new Promise((resolve,reject)=>{
console.log("promise2™)
resolve()

}).then(O=>{
console.log("then21™)

}).then(O=>{
console.log("then23™)

3)
}).then(O=>{
console.log("thenl2")

D)
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async function asyncl() {
console.log("asyncl start");
await async2(Q);
console.log("asyncl end");

¥

async function async2() {
console.log( 'async2');

¥

console.log("script start");

setTimeout(function () {
console.log("settimeout");

1;

asyncl(Q)

new Promise(function (resolve) {
console.log("promisel™);
resolve();

}).then(function OO {
console.log("promise2");

1;

setImmediate(()=>{
console.log("setImmediate")

3

process.nextTick(()=>{
console.log("process")

D)

console.log('script end');

IAFIATstart
0

current task: "script start"”, "asyncl start", 'async2', "promisel", “scri
pt end”

micro task queue: [async,promise.then,process]

macro task queue: [setTimeout,setImmediate]
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BTR

current task: process, asyncl end ,promise.then
micro task queue: []
macro task queue: [setTimeout,setImmediate]

E=10

current task: setTimeout,setImmediate
micro task queue: []
macro task queue: []

BRZER: [script start, asyncl start, async2, promisel, script end,proces
s,asyncl end,promise2,setTimeout,setImmediate]
El#"asyncl end","promise2" Z[@guisck, EFEMSE.

SCHcall, apply A% bind BRIEY

(AN

Function.prototype.myCall = function ( _this = window , ...val ) {

_this._this = this;

const result = _this._this(...val);
delete _this._this;

return result;

Function.prototype.myApply = function(_this = window , val){

_this._this = this;

const result = _this._this(...val);
delete _this._this;

return result
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Function.prototype.myBind = function(_this = window , ...val){

_this._this = this;

return function(){
const result = _this._this(...val);
delete _this._this;
return result;

new

TAAnew T+ T HHA4?

o BIE—TEXNR, FHH this BE5|HIZNR

o YRET RERIREY

o BMMGEMWMIANE this 5IBRINRF, FHIT T IZRE

o FEIZEMIXIRME this IS, FBEKERIVAVIRE this (MRBRENEREXNRAE
A FRELER)

instanceof AR IE

instanceof EERIE A B HIMT X RAVIEHZEE,
A ERRIE 2 BT HI MR R s BE N BEL Bl SEBIAY/R A Object, Array

// t&{hindtsnceof TIMAYHS
function myInstanceof(leftA , style){
leftA = leftA.__proto__;

1f(leftA === null || !style) return false;

else if(style.name === leftA.constructor.name) return true;
return myInstanceof(leftA , style);

addEventListener
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IT
addEventListener /A4 R ITE EMEEEIIRE £, Sz AIEESHNE, 15X
A E1E R ER S AT
addEventListener IR LAfL 1% =124 target.addEventListener(type, listener[, options]);

o type RNIBITEHEBNFREH,

e listener HFTIRITAYS M EEAARY, EHAN—TREL.

o options EA—THRFEMR
fn/R capture I8 EEH B L EMIRE B EMEINIT
R

o /R capture IEEBH B S TR IEM AT

o /R once RMNHAMBEHRZRFA—IR

e 7i/R passive &R listener SKiITASIEF preventDefault(), 2R listener 38R T X
THRE, BEFIHEESZEBEHME—TEFIRES.

91t 4. {%E FA Object.create(null) FEE 1t 39 52

A Object.create(nul) BIZMIN REZB—TIRBR AKX RINNR, AEHRE ERAERENE
M2 BRI

jSSEIRBTINERN IR

var list = [{

id: 1,
name: '®BBREE',
parent_id: 0

™

{
1d: 2,
name: 'FHFERE',
parent_id: 1

b

{
1d: 3,
name: 'ER[JEIR',
parent_id: 1

b

{
1d: 4,
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name: 'HEEIR',

parent_id: 1
3,1
id: 5,
name: "#R{ERF',
parent_id: 2
}’
{
id: o,
name: 'EFRAF',
parent_id: 2
}’
{
id: 7,
name: 'FAFHTIE',
parent_id: 5
}’
{
id: 8,
name: 'FAFMHIER',
parent_id: 5
3]
//d<*

* RPRMEE
* @params list e A
* @params parentId AT =
' 4/
getTrees(list, 0)
function getTrees(list, parentId) {
let items = {};
// FREBEBTTRNERFTR, YocERER, T2ABEFTAR
for(let 1 = 0; 1 < list.length; 1++) {
let key = list[1i].parent_id;
1f(items[key]) {

1tems[key].push(list[1]);/Users/xiaofeifei/Download

s/ENLE/ERER (FE/11-34A, §5%, Z X . md
} else {
items[key] = [1;
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1tems[key].push(list[1]);
¥
¥

return formatTree(items, parentld);

}

/**
* AR MAE T TR
*/
function formatTree(items, parentld) {
let result = [];
if(!items[parentId]) {
return result;
}
for(let t of items[parentId]) {
t.children = formatTree(items, t.id)
result.push(t);
}
console.log(result)
return result;

ks
PR T e
514 [EHA K AR
cooi) NN Ey=E I m B—REKEB=EEHE
me TAREM
localStorage BﬁﬂF?;iE;ié =l 5m SEFMREINEKREA
sessionStorage TEXAEE 5m EEFMREINEKRAEF
. PRAEEIEIR, BN | RIBEAHREGF AR BT S
indexDB XA A = e EEFZEREKEAF
EF8

EHtoken(B HERHT [B]AY)
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—LHEFPNS)IRENSE, token(BIHERRTEIAY), css, js
SRIHEHN—EER, SEGENEF K
TUHE ER—LL8E, BEE, 1”T

M 5T 2B AN

NI 2B K BIHTMLFICSS 2 R 2 B AT T T4 IERY

o HNRB[ZEEItmIZfE, BRERTMNARXERARN, MAEORXLEMMIFRFER
BIIEEDIT, FFIXLEFRF BRI AAIRIC(Token);

<span> {REFH[E </span>
<!--- Hrp<span>Z#triclIFE -->
S hﬁ%ﬂlﬂl EMICIER -->
<l--- </span> ZAFICHIZER -->
o T—HERFEMIIIRCEEM AT R (Node), REIFIXLE T RIRIBEA R X R R —1RDOMAY

o HiEZRcss WIMESFIRGHIFINN, SHIFXHIORMENSMNEAE, HEITIGFRHENL
ARG EREMN T R, AEMECSSOMBH(DOMItIL LR, CSSOME UMD )

<style>
*{font-size:14px;}
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IT
/* BEAARIFNHNMMEREHRTHE EAAENRES, HERNERX. REEFEMEE */
div{font-size:16px;}
/¥ WMEANIIFNNMMERSEDAAENdLIVIRZF BRI */
p span a{color:red}
/** FREFRSIITEZINIME RARKITE LAABENairE, ARHIXERE EHEspan
mEREEK LENpInG, XFEREEFSFENIRE EERNEX */
p>span>.btn{color:red}
/¥ FREFERBNERNRFEREARZ FTHEbnIRE, AREMRNRITZER M spantns
, EEESpAntTEMIR TR BHE X pinE */
#btn{color:red}
/¥ BEENEPHLIAIbtNAIRE, HEEHESR/) */
</style>

CSsomMm

font-size: 16px

students @ font-size: 16px
font-weight: bold
e

pr_erfo’rmﬂoe;l font-size: 16px
display: none

font-size: 16px font-size: 16px
color: red float: right
__/.-.—

Render Tree 4 e
font-size: 16px |<==, body
SRR S
7’ ~

font-size: 16px
font-weight: bold

font-size: 16px
float: right

SAPEER I 2 ETTIR ERUE RN, ERUERNRIX MU IZ2IE R I IERERY

o BREIRARMIMIFRERIEMER D SR EFTE R
o H— 1T mMdisplay:nonef I A SIBERIZT 2
o B—IREFNEZERZE)AFTHEHIDOMBIFICSSOMA

MEHERTT Z FUNRFBAEEN TENF A RE SR NNERTIE RS REZMER

o B4z (Repaint) BELEEHTRFERNINIMASHNOME, LN
background-color FRIUFRAE L
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o iR (Reflow) EIRZHmEHE/VAIEMEBEZMAR LI,

EIRLERREEL, ELA—ERSIKER, EIRFABHNRALEELZSNS, HEXTR
BENF PN RRAUESSHTRIN—RIIENR,
B—LERERSHER

BE &F KM
BEE R
pIIE R ESN
NP
ENIEEF TN
SRE

AN BRAREE

RBETRES
ERAEI PSS

o {FMcss3 Htransform
o i MdisplayRy{E A
o C(SSIERFTMAFALEER, BRTARABRIIZ

Bk RBRENMBALCRBRANER, HEREECHhis, arguments, superd
newtarget, XLRHMFTAXNEEAFHLEARFEERRANMT, HEACINFEAEN

BN,

hE AR R EA

let arr = {'Q@" : 'a' , '"1': 'b' , '2':'c', 'length' : 3};
let newArr = [].slice.call(arr)

// esb
let newArr = Array.from(arr);

EESe

TR XFE—TRE(RIRIU M createCurry), BERIXRIAERNSE, BIT/EREBIRME
— THEIRER, FEXTHRIREREEIS IR R ERARIRIRSEN
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/) EM—"Currie57%, EITEESREETSH/E W TRER:

Currie(1)(2)(3)(4) = 10;
Currie(1, 2, 3)(4 , 5 = 15;
Currie(1)(2)(3)(4)(5) = 15;

function Currie(...nums){
// BENNEEE BRI IRFREX
let arrs = [...nums]
/7 BIE—TREE BERE—REANNEBERFRIHRNONAF
function Add( ...nums ){
arrs.push(C ...nums )
return Add;
¥
// HeEMENMRRASHINE, RAXERRIVENR, PRAETEF I MENRtoStrings
B EIBA TR EZNEE;
Add.toString = () => arrs.reduce( (a,b) => a+b );

return Add;

console.log(Currie(l,3,4)(3,46,2)(3))

T it BRI 2

Jthrottle
gy

-

T
TRERRICIRE—TITEE, HBERMENNZIATFTHITEEBNRITIZNE, &
EENT—T#EER.

<button>asd</button>
<script>
let btn = document.querySelector('button')

let the = throttle( function(){
console.log(this)

} ,3000 )

btn.onclick = the;
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function throttle(fun , time){
// TERER
let timeOut;
// SR8
let startTime = new Date();
// REIREER
return function() {
// ZREX=HRIAT(E]
let curTime = new Date();
// KAER 2R
clearTimeout(timeOut);
// #lHrEdE] BEET
1f( curTime - startTime >= time ){
// WEET ZEERBRBEHBEANths
fun.call(this);
// EFRFFIERT (8]
startTime = new Date();
telsed
// EHRENENAE— T EN 2
timeOut = setTimeout(() => {
// ENZENERT Z2ERBRAE
fun.call(this);
// EFRET(E)
startTime = new Date();
}, time - (CcurTime - startTime));

}

}

}
</script>

PR ENRAF

debounce, ZEHIF), RIERIABMHRMAN, RE—TEHEERITINE, EHABE AR
&, WEMRERR, BRIERER, RITHE
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<button>asd</button>

<script>
let btn = document.querySelector('button')
let the = throttle( function(){

console.log(this)
} ,300 )
btn.onclick = the;

function throttle(fun , time){
// TERIER
let timeOut;
// REFHEEB
return function() {
clearTimeout(timeOQut)
// EBHRENENAR—TENE
timeOut = setTimeout(() => {
// ENENERET 2ERRBRLE
fun.call(this);

¥, time);
¥
ks
</script>
Gl
XSS

XSS FE—RMEREHFENREARRTTE R AR TR

XSS DFFRREL ¢ IFABIMIRGREL,

FAE MEEBNREEANRNRSSE, SRERTHZIERNMEZERZRETAR, 2
BRAYEHE

TR B —fR@d 22X URL ZERIATUIIARERS, FSHAP AR EMmEITRE,

o IFXAE : LEURAERMABBNER, BR—REEESNRBEERLERE, tEHhixjavaflil
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IT
SHEREEER, XBRABRAZEEEZEREEEMIET T, IEMIEMTEERNER
o JFIFRE —fREEAMUEERE —ERIK RN, BSRAFRE, BRMNAELKRZH

Mg =T IR R XL
xss BAtElINE

o BXFHF

function xss(str){

return str.replace(/&/g, '&amp;"')
.replace(/</g, '&lt;")
.replace(/>/g, '&gt;"')
.replace(/"/g, '&quto;")
.replace(/'/g, '&#39;")
.replace(/ /g, '&#96;"')
.replace(/\//g, '&#x2F;")

e (CSP

csp BE—MEBBERNEE, MEBETINER, MEsBETTNUER

<meta http-equiv="Content-Security-Policy:default-src ‘self’">

o HIFNRZRABRFERZMFIRAUIBEK,

CSRF(BBuhiEKINIE)
BIGEKRNEME, BEERE—THCHRS, SEFPERABATERTXITNIL, BE
AT AR IRES B 19 &K1 K 45 T LE Wik 25 BY R )

BAfE 3 Ex
o« FILE=FFQER
e Token

BHEF

SHHITMERZCIE— TN, AEEMIERIREiframetns, 5IARITZERIMIL. A
FEFEEERFNESFREZSAP RaERMACBEZNEUE

e X-FRAME-OPTIONS

FE@ITIZE X-FRAME-OPTIONS: DENY #i AT LAZE |FiframetRes
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HUEBA#!Hfrjson

BBNAE

function isJson(str) {

try {

1f (typeof JSON.parse(str) == "object") {
return true;

ks

} catch(e) {

ks

return false;

ks
& ahimlpx

XA RERER, FRS1IpMRRNEFE LALLM EE—R
—ARIEIR FURRITITERF 1px IEIEMIBER, MFNLAMEEREREAEN, 81
FAH ANIpxZBA—HRY, AT SHIMIpx G REEF T —HF KR

P SES
o AT WHMIREGRILAEN, RENNER; BEMHEREETDE, —ANR
S HTER)

o iXE border-image (XA EFTEUMHRLpxHIZ)
e transform:scale(0.5) 5K - #7#F: RRE 8/ \EHRIK/)

ISR X 5 A

X R SEBAEAE, domBVIRIEZRIBFEIERER, FRUASHAIFEEELREdomAY
iR, AT NTRIBRXERIERFER, RENEBAETMZEE—RIERIMNE]dom

EER, XFRIEAERE A

let imgs = ['imgl.png', 'img2.png', 'img3.png', 'img4.png', 'img5.png', 'img

6.png', 'img7.png']
// document.createDocumentFragment BIZE—REIMIRE

let Dom = document.createDocumentFragment();
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$.eachCarr , (i ,item) => {
// FEEMRITE ERME R

Dom.appendChild($( <img src="${item}"></img>")[0])
1)
// REEFRETEMIRERINBEINFE L, TTHAXTMES RER
div.appendChild(Dom)

MutationObserver 13 & BRI EN =T 42

Mutation Observer API ﬁﬁ?l%”"?)u DOM Z5f), DOM WYEEIE ), LWl RANEE. BIHEANE
). XANBHELD, X AP #7 ASEIEAN,
Mutation Observer ”"UﬁxEl'z ¥, HFEES M ERNZEENINE 2 EEE—

<input type="text" value="123">

<script>
// BERBEELIE— MutationObserver 3Lfll, SEFIEEREN—TEHEARE, X
TENARBNBENEN TMEASHEZBRRBZEINEE.
var observer = new MutationObserver(function (mutations, observ
er) {
mutations. forEach(function(mutation) {
console.log(mutation);
1j
1;
// {EMAobserverZlEmEiobserve 5 EFHAMIF E—MEANTE, EMEAN
S8, WiFclassizhE4
observer.observe( document.querySelector('input') , {
"childList': true,
"attributes’:true,
'characterData’' : true,
attributeFilter:[ 'class']
3 )

document.querySelector('input').addEventListener('keyup' , func

tion(){
this.classlList.add(this.value)

D)
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</script>

iphonex XIJ;8 3k

.yourFooter(Class {

padding-top: env(safe-area-inset-top);

padding-right: env(safe-area-inset-right);

padding-bottom: 50px; /* BEALZHEF env( ) HIRE */

padding-bottom: calc(env(safe-area-inset-bottom) + 50px); /* 7 iphon
e X + RARYTZER */

padding-left: env(safe-area-inset-left);

}

constant(safe-area-inset-top): 7EViewportIMEMLZEXIGRIZEEE (CSSEX)
constant(safe-area-inset-bottom): 7EViewport KL EXIFERIZEE (CSSEHEX)
constant(safe-area-inset-left): fEViewportZmiHLEXIERIZEE (CSSEHEX)
constant(safe-area-inset-right): #ZEViewportGiMZEXiFARIEESE (CSSEXR)

i BT 23 111 35 (o] LT ATL w1

v8 5| RN A KA 2 S AT

o V85| BEFEREMRIIGC, GCHRIEXRART oA HIKk eI
o VB5|ZRAFZ B N_NTED, HEAMNBER, X2 EERNNZENE
ap FH A —1FAY.

1 MERFNZE—RREBU), EaEBRLEEE. aERZER, HPZEEES N 8D, X
“AEE-ESEITRERNZS—TEERN, SEP—TEoNAFRIETRINE , FE
REEM= B XE 7 EEFENNR(EEERINNR)EZEZIN—1T80F, FEFERE
RIS, ME—TREMI2—TIHERNEEIRE, AERAS—THTI— T RENER
T Efmic.

2. EFHNZE—ARLEEA, FEESBEEBBRIK,
MNRHNZFRBEEZRREMER, EMERPZHE—IREEH B#IFT LARch
tnEE, B_MIEXNRIA/NSA T HERR25%HT R
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EFEAMERZBHABNNSR, RARFCABENFENNSR, ARHSIEMERER

R,
RETARZASROVE 518 FrERMEZBERURjsEEAMIETHN., FAAARSEAMEEHRE,

3. BN REENRNEFRR, SHATSNNERMEEEREENSHRESR, AEBNEFENY
R, ARNEAE, BGAZEEENREMEHESE)

FIT RNRERESEXNRAS LEMASRE L

// FINREERREXTEER MAZRRE LH

function hasOwn(C obj , key){
return Object.prototype.hasOwnProperty.call(obj, key)

}

Object.seal 5%

Object.seal OBEHA— PN, BILRMFBIGHERENEMILTCATIRR, L5
Bl ERETEMAINRE

Object.freeze /2 /%

Object.freeze() HEAMAE—THR., —THRAENNRBEARERIES FET—TX
SKNAEEZTIRRNFNESE, FEMFRERREE, FEESZNREFEIERI RIS,
AEEE. 5%, URAEEAERTREENE, I, FE—THREZNRIREBAGER
182, freeze() REIFMENRIZEEERINR,

['1}°2'3"].map(parselnt)

ZZE2[1,NaN,NaN]

// 8% Bl &— Tmap
function map ( currentValue[, index[, arrayl] )
//EBE TS 2HEIvalueE EFT7NE HAI Mr =T ethisttRiZE HrEiA
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// BA1EE—Tparselnt
function parselnt(string, radix)
// B RNEFLENE EFDRTEITNEL

parseInt('1', @) //radixX0ORt, HstringZEARA“OX”F“0” FFLit, 1RBB10NES
I8, XEFRIR[E] L

parseInt('2', 1) //B&H1 (Li#HF]) RT-AP, sANBENT2, FRATERENT, 1REINa
N

parseInt('3', 2) //BE N2 (2i#H]) R-AP, ANENT3, FRATERENT, 1&REINa
N

REMFER M ERTER
REMTIED 18 E—T T RNF, HA—MREREHITNINR REMLTERD, SiEHE
RENEMER T —REREHIR T R4 LD T iER
[TEMRFER 8 F— T TR, HANaINNbR, RXZEEDEZEEHEHTTHK

FEBRARNERHEZEURNIRS.

[E]978] R £

TR [BIEMER, AEER try catch #HIREEIR, ABE return
MR BRIRT EE I a

Promise

MR #RIRT EIE#AARY )RR

TRR: FoIEBUHE Promise , 1R HE 81T O] R ECRIEIA
Generator

Fm AR HIREEINIT, BIBAECE co REEER

Async/await

MRz KIEM, TR Promise E—Ki then 5%, ZMET BERHRAYE)

R await B ESRBBUEREDS B, MR PESBRESERPIEMER await 25
ENHBE L RIFRE.

Promise }41E R ENE R T HITIERF LT NIT, BEA then FiEIR?

Promise newHIERMESIZEIHITEEAINES thenEHES SEAXIESHATTAIRMERNIT
setTimeout@ R 1ESS R MRESHATRIRMERHRAIT

I8
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var a = ?
if(a ==18% a ==2 8 a == 3){}
var a = {

1: 1,
toString(){ return this.i++ }

FIRRERAER TG E, ARMABIRER =

e Object.prototype.toString.call()

B— 4k Object BIXIRELH toString /7%, AR toString HIERBEENIE, SiR[EOl
[Object type], HH type IXIRAVEE!, {BHFRT Object HEIII RIS, HithKBHE(E

Fi toString 753A0Y, SEEREIEHENBTNFERNS, FAAENEE[FR callsi&Eapply5iEE
2 toString H AT E T,

const arr = [1,2,3];
Object.prototype.toString.callCarr) // "[object Array]"

e instanceof

instanceof YA ERHL 281 HIE 3 RAVR B 5E P 2N E 8 BIZE EYAY prototype
1B instanceof REEFASRFIMIITRIERY, [RIAKBEIAT A, FEMBXNRIER instanceof
Object #:E true,

[ 1instanceof Array; // true
[1 1instanceof Object; // true

e Array.isArray()
FsRAIRTT RE T LA

Array.isArray();2ESSHTIERY57E, HATFTE Array.isArray(), FJUAFE
Object.prototype.toString.call() L3},

MR AZ ML
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AT [IASEH 2 BINTNFIRAEEFHHE, WNRBZEESURERENTIF, =D
— NEEmFET (BD16.6ms) 7 =BZPAT, (ES{RIRENBERMINE, ATIFATEE
FRXERENFHREERSRE, BMERE, NARBREHEZT, RLRORSE
LERIBIRIREIERAE.

FTEEFBUTRMEESE

offsetTop. offsetlLeft. offsetWidth, offsetHeight
scrollTop. scrollLeft, scrollWidth. scrollHeight
clientTop. clientLeft, clientWidth, clientHeight
width, height

getComputedStyle()

getBoundingClientRect()

AR Z B RSN ERER _ERRENME, 1= HEZRRIFBATY

BOELLS E
css
e {FMA transform & top
o {EFH visibility 22 display: none , ENBIERR5IEREL, FESSIALR (XETHE)
o ER{FMtablenF, AJRER/NII— T/ NREISIEREN table WEFE.
o RUJBEEDOMMIERKRIKINEclass, EIREA AR, B BUR/DEFIN, RKRegEEDOMATRY

AIme Z class, FIMARRT T EIRRSEE, (EEZMRAEIHNT R,
BRIRESERRKREIN, SSEFENMAEALLERER, BRTRERIS

<div>
<a> <span></span> </a>
</div>
<style>
span {
color: red;
¥
div > a > span {
color: red;

¥
</style>

o JEEhEZNER N A position/B 14 absoluteSifixedlTE L, EBWREMEMTENAE, XHERE

— 1 E%, MARERA, B, ZHIERE ] AIER requestAnimationFrame, 1¥IL#R1Y
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requestAnimationFrame,

o EBR(ERACSSKIARN, AJgESS|KEIR.

o BIMEBLEYELARNT RIZRENEE, EEEBEMHEIEZTRANERTAZAINT R, Fla
will-change. video. iframeZFin%, NERSBIIEZT /T HEE

o CSS3 REMMIE (GPUNMIRE) , {EAcss3TEMEINIER, AILAiLtransform. opacity. filtersiXLEnfjiE AR
SE|ERERESL . EENTENEEREM, tbillbackground-coloriXtt, RESS|IERIMEL
By, AEErRE MREAXENBERIYEE.

Javascript

o BRINEIRIEMNR, RIF AU ESstyleEM, EBHERIIREX NclassH—REE K class/z
4,

o BRINEIRIEDOM, BIE—"documentFragment, £ E_LENFAREDOMZE, REBIEER
IR

o EBEIMFIEINSS| RKER/ELNEY, NRMBIFTEZRER, MB— 1 TE2EFREE,

o WEABEZMBEMTRFERENEN, FERBXIER, SWESIERTEMEETTRINE(D

vy
Lo

hEREE 2

var b = 10;
(function b(){
b = 20;
console.log(b);
$O;
// EEEZBERITRAFR, RBPTENRIPRTSEEEN (Eal/NFES) ;
// PRAFTENE KA E — T R AR

SCIP— sleep(1000)

//Promise
const sleep = time => {
return new Promise(resolve => setTimeout(resolve,time))
¥
sleep(1000).then((O=>{
console.log(l)

B

39 214




//Generator
function* sleepGenerator(time) {
yield new Promise(function(resolve,reject){
setTimeout(resolve,time);
3)

¥
sleepGenerator(1000) .next().value.then(()=>{console.log(1)})

//async
function sleep(time) {
return new Promise(resolve => setTimeout(resolve,time))
¥
async function output() {
let out = await sleep(1000);
console.log(l);
return out;

¥
output();

//ES5
function sleep(callback,time) {
1f(typeof callback === 'function')
setTimeout(callback, time)

function output(){
console.log(l);

ks
sleep(output,1000);

I 3
var obj = {
'2': 3,
'3': 4,
'"length': 2,
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"splice': Array.prototype.splice,
"push’: Array.prototype.push
¥
// push BRE MRAZIESAAsplices BRI IhEA
obj.push(l)
// push RINPNEZEIENLength;
obj.push(2)
console.log(obj)

call #1 apply FIX BRIt 24, BT UEESEIIF—L

Function.prototype.apply#IFunction.prototype.call FIfEFB 2 —HH, XRIETEASEHNAR
]

F—TSHEE, BEREAthishyiEMm

EINSHAEAE, applyfENT TSRS, HASEREA, applylEEELREE
NZE, _UMEBEZPTABEANSHEAETEN, HIELEREENSE
calltbapplyROMREEYF, FERIMUAZAcall, calUE ASEHHIER EEN S EENIER

K33

var a = {n: 1};
var b = a;

a.x = a = {n: 2};
console.log(a.x)
console.log(b.x)

BEE—F #ITH{Ea = {n 1}b=a
IH{E BRAER AR . &S P a={n:1,x: undefined}

& T 3Ka = {n:2} BRax i;f_‘% {n:1,x: undefined} FTIA {n:1,x : {n:2}};
MHESEAY a = {n:2} b = {n:1 , x:undefined } 7£ a.x I{EAVATIE at5@EM R

K154

// example 1
var a={}, b="'123", c=123;

41 214



a[b]="b";

// ¢ NRBASHERRRFRE 123", XERIE b B,
alc]="c’;

// & c

console.log(a[b]);

// example 2

var a={}, b=Symbol('123"), c=Symbol('123');

// b 2 Symbol Z£E, FRFEHEIR,
alb]="b";

// c & Symbol &, AFEEi, Fa—1 Symbol EEEHEAEEFEN, FIUFEE
=17 b,
alc]="c’;

// & b

console.log(a[b]);

// example 3

var a={}, b={key:'123'}, c={key:'456'};

// b REFFEHMARE Symbol H£E, EBEMEFRE,
// WRERSFR toString HiEERFRE [object Object],
albl="b";

// ¢ AERFFBHLAZE Symbol XEB, FEERMMFRE,
// NRERBEZIFA toString HiE¥EHRMFNE [object Object], XERIE b BEE

;[c]='c';

// i c
console.logCa[b]);

F 7 LE B B st
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function isUrlCurl) {
const a = document.createElement('a')
a.href = url

return [
/AChttplhttps):$/.test(a.protocol),
a.host,
a.pathname !== url,
a.pathname !'== "/${url}’,

].find(x => !x) === undefined

¥
Bigint

BigintE — MV EEERE, AT ABEEARTNumberfiEL B IFATEER , XFEUESE
BARRNZEMNIRBEHITEREE, RRSOHRNNEE, ERAREHI, FF,
MmABEERE
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Node
AF R

EHRTRAZNEREREFRERNEZTBERANANENER. IRAFRIUELLR
K5, BBAREEMIBRHRITO RIS EHREZNTANTE, XETANAELZR5IERS
SRIMNIREZIE, mENER TSHAFARIIENRE (AJESHEEMN LR, 0 v8 i ERR
1.4G; WAEER ARSI IRENRNEFELIR) SFESNAERFFER.

AERINESPC/C++ PIEEEFEHNEE, NREFERTHRZEREWIIEIERE, &
MAELR., E2G—LEMVIGITHIES, javafllavaScript Golang F{EA 7 Rk =W,
HGC, XMABISBRIFIOEFHINFNRER, BIFERANIE

Enoder /T E5|F AEPXNR SHRIT EEANE SERRERR

let arr = [];
while(true)
arr.push(l);
// HRIEESEEITHE —BERINEE, BERAZAXNTLEBMEINIEREESHAF R L

let arr = [];
while(true)
arr.pushQ);
// BARpushBEERETH, AR ARINN, I 2SHAF RS
let arr = [];
while(true)
arr.push(new Buffer(1000));
// B—RRMNEEBufferiad , bufferZBRNETF V85| EMNEIR, FRATEVSS|ZEth(E
Fbufferfi G BMAEFEHASZEL. 4gfRFHINEZIN, ERESHEERZNANE

B

FiRIAE i ERXBETEHEANMELERENERN X EHRRE, 5 2Er LAIZENER
B Fif{Hauto-reload

Context F X

S TRNIERS
SNFAEHREMERR, ETXEEXMEFRENEENER)EREXNR
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*Eiﬂzujiﬁﬁé. LTI R HBRHATIIRNG, BERKIEHMEETRENNE, BEME
NFFREE. #EITANXHE. AF (f%) BEEF

VM

WA RBWL LT
AIBALE JavaScriptfURB AT BANZENm i3 1z 1T, A A%i%, RE, ARIE1T

const vm = require('vm');
const x = 1;

const sandbox = { x: 2 };
vm. createContext(sandbox); // Contextify the sandbox.

const code = 'x += 40; var y = 17;";

// x and y are global variables in the sandboxed environment.
// Initially, x has the value 2 because that is the value of sandbox.x.
vm. runInContext(code, sandbox);

console.log(sandbox.x); // 42
console.log(sandbox.y); // 17

console.log(x); // 1; y is not defined.

crypto

crypto fEHIE M T INZATHEE, B13E3T OpenSSL HUNE %A . HMAC, IR, BB, 8. UEK
WEINREM — B E i

71+ 258 Anpm install Fi 7] DA B 21 &2 2= 39 i AR IR

npm &R Z IR AL

e A&t npminstall A<

e Eifjnode modules B R ZHF EEE LR FEIETEIRIR
o HFE, TERE

o ENEE
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npm [A] registry EIEERESE B HY ML
THEASREER THN.ApmBEREE
K48 812 SR B AInode_modules B 3%

npm SCHRIE

1T T F2E Bpreinstall

HAINpm TIZANRTE X T preinstallfd F UL SH T,
B B IKHIEIR

BAREMNERE IREPNEEMY, tBHZ package.json 1 dependencies ]
devDependencies [& 4 F B %15 E FIIE LR

TERAGZEFRAEMNETR, BTERRPERSZET S TEN—RFH, npme
FRZHAERENETEBREIIERFIAZEL IHERBRNT R,

SREVRIR

REERER, ETH —MMERZAE], BREWERMRAE, XZE 7 package.json FEE
"&semantic version, LLASANRIRAIERBEIHFATE (npm-shrinkwrap.json 8% package-
lockjson) BIZRRESEZZMAINT, MRIKBUMMMEEIRE. Wpackaeg.json A%
P EHRARN  npmt e E B ERRIE A 1x xR RHARAE.,

REERIR, E—HSREEIRRINE S B4ttt (resolved FER) , npm S LLiELEE
BERMER, EEPEMERE, IRBNNECETH

EHZEREE, MRERBNEEELY, MRRKEMWELE,

EiRm M (dedupe)

E—HRREINE—RTEAREN, EPrEESREEERIR, Hl A RRIKHT
loadsh, B &IREFKHEIT lodash, & npm3 RIS HSIREBREREHTR R, HEit
ZEMRRTTR,

M npm3 FHAERAIIAN T —1 dedupe B3 TE, ETEFFAE TR, BTRERRBMERT R
THE, MHRE node-modules NE—E. HRMBEERRE, WEEEFR,

XEFENEERRAT—TEX, TENERRZAEEE semver &, §1 semver £f
SN —ERARAVFEE, MRMMERAREIFEEFERSE, BLMAINSEE—1THRE
R, MADRAESTE—H, XAMEESTURERAE dedupe TP EE.

EE4N node-modules T foo A&ER{KET lodash@100: b2 #EER{K T lodash@110: W 110 Jy3a7
AR

T foo k&5 lodash@299: bar {k#fi lodash@110: MWHIE semver BUFANI, —ERFERSBER
R, 2B —MRASAE node_modules F, B—MREBEMREME,
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o ZIRIFIR

X—H R EH LFZFRI node_modules, HIITIRIRAPIEREHIREL (3% preinstall,
install. postinstall BIIfF) .

e WITTREBEB%mEH

=8I npm LTIENREX THFURS#HMIT (288 install. postinstall, prepublish.
prepare BINZ) .
RE—T E RS EFMIRATEIA A, npm install TF25EA.

3T 2RI B B HInode I S H BB 2K 5!
KT RUESHRESEN R SFRIHATIRF 2 XY

. TR

o ZIETEIATRBIES I
MBS T2

Node

node R {ESSBAFIRATIR R 2 X 1FRY

timersiERTES: M ERHITE L ZHER setTimeout() 1 setinterval() AY[E1EXE £,

pending callbacksfFEEIE: HAITIEIREI T—MBEIFEHY 1/0 B3,

idle, prepare: X RGTNEMER .

poll 3818): HQRFHY I/0 B4 175 1/0 BXBENE (JLFERBERT, BR7TRAEIERKRE,
E1HITE 2350 setimmediate() HEERIZ ) , EHRIBR node JETELLLNFEEE,

e check ¥l setimmediate() EIAR X EHIT,

e close callbacks KFRIEIERET: —LEERRIANIEIEREL, 4: socket.on(close,...),

MESHITEN0de10,ZH]:

o ATE— T ERIFTEES
o HIT5EnextTickPATIEEHNAST
o AEWITEMESBIAIINAS

NodelllAf5:
N RZZRVITRE—, BREBRIT IRBESMAITTMIESING

=R task (E1ESS) LEA0: setTimeout. setinterval. script (B{AKHE) . 1/0 ##{E. Ul
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micro-task tE%0: new Promise().then([E]3). MutationObserver(html5FT454) .
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EcmaScript6.0

Proxy

Proxy Fl T U R LR IFRIENIAIT A
Proxy ] AN E BN R EHIRE—BIZH

var obj = new Proxy({}, {
get: function (target, key, receiver) {
console.log( getting ${key}! );
return Reflect.get(target, key, receiver);
s
set: function (target, key, value, receiver) {
console.log( setting ${key}! );
return Reflect.set(target, key, value, receiver);
}
1

obj.count = 1

// setting count!
++0bj.count

// getting count!
// setting count!
// 2

var let const B X 31

var T =1 letflconst e

var F2 B m BT ESET Blwindow L, let const e
let Mcosnt BIRLIEA (FITMHIEX) , varigd

let const ARAFEEGR

class

es6FTIEHN T class5iE , 1BRZclassR 2— MBI AN RN ENMER AR L%
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EAI X3,

// BG A

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

¥

Point.prototype.toString = function () {
return '(' + this.x + ', ' + this.y + ')';

¥
var p = new Point(1, 2);

// FHA
class Point {
constructor(x, y) {
this.x = Xx;
this.y = vy;
}

toString(Q) {
return '(' + this.x + ', ' + this.y + '")';

}

class Point {
// ...

typeof Point // "function"
Point === Point.prototype.constructor // true
// REERG classBIERIMIER BB RS NMEREEE KKK

HUERREL (getter) FITFEREL (setter)
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class Defind{
constructor(O{}

get name(){
return 'get'

}

set name(val){
console.log( 'set:'+val )

let defind = new Defind();

defind.name ="xxf' // set:xxf;
defind.name // get

RSHIE

RXESTELOINRE, FIBERPEXNGE, SIWELOIME, MRE—T77EH, ML
statick BT, MRTZDEASKELOIM A, MEERBIERRKFAH, ZMRNFE

Z4

class Foo {
static classMethod() {
return 'hello';
¥
¥

Foo.classMethod() // 'hello'

var foo = new Foo();
foo.classMethod()
// TypeError: foo.classMethod is not a function
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LB RS A

class cl{

constructor(){
this._count = 1;

¥

¥

// FNEE

class cl{
_count = 1;
constructor(){
¥

¥

Promise

Promise R A— TR FRIENRARER, UZRENAREERGthenFiE, ZHETETM
TZAENERE, ATFIEWPromiselIRARERMNTEEHNTHERER.,
PromiseBLIRSEER =M F15, 1T, B4

o FfFPending FiFHANHATIHRLIRT
o HiTresolve NEEHANEMIRS, B—TTAIRNRELER,
o fE4ERejected NEEHANEMIRTS, BT AAIZEFELRE,

Promise.then(onResolve, onRejected) theniz{ — SR

o UNRonResolve NERER, HNT#H 20
o WS onRejected NEREL, EHAIHK 2

onResolve 434

o promiseITERGEHNIIEAA, F—T{EREpromisefVZs
o promiseZ5ERBIA A A#EIAA.
e onResolveldF/REIA AT AR F—IR,

onRejected}F i

o promisefIEEHITREEVIRIAA, EE—1SE9 promise BB R A
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o promiseZ5 SR BT AT AYE IR,

o onRejectediFRIREIA A AKRF—IR,

e onResolve F1 onRejected MNTHEIENRECAR (BIIZA this &)
ENIE]EE

e then AERI AR — promise B Z X
o % promise FINHITES, FAHE onResolve EIREBE T ARIFRE X)X EE
e I promise #EIBLEHITHT, FRERY onRejected IR I E MG F KR [E19

Ul

e then FAMIUREI— promise IFTH

SCI—MPromise

class MyPromise {

constructor(func) {
//*<*
* RIS
* Pending FfF
* Resolve HifT
K
K

Rejected 1B

%k ﬂ<//
this.status = '"Pending’;
// FFPRIEIE R E
// BAF
this.queueResolve = [];
this.queneRejected = [];
// FAFPRIENER L
this._func = func;

// AFPBRARNRNE

this._val = null;

_myRejected(val) {

53 214




setTimeout(() => {
// FIMTSBIRA SR ERE S
1f (this.status !== 'Pending') return;
// BIERPRSIENRL 9T

this.status =

'Resolve’;

// ARTFEBIRVEE
this._val = val;
this.queueResolve.map(call => call(val));

}, 0

_myResolve(val) {

setTimeout(() => {
// FIEEIRR SR E R E S
1f (this.status !== 'Pending') return;

// BIERRSIBIARR THix

this.status =

'Rejected’;

// REFHBIAENE
this._val = val;
this.queneRejected.map(call => call(val));

3, 0
¥
then(resolve, reject) {
resolve = typeof resolve === "function" ? resolve : new Function().
bind(null);

reject = typeof
d(null);

// let x = this.

i1f (this.status

reject === "function" ? reject : new Function().bin

#func(this.#myRejected, this.#myResolve);

=== 'Pending') {
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this.queueResolve.push(resolve);
this.queneRejected.push(reject);

} else if (this.status === 'Resolve')
this._myResolve(this._func);
else

this._myRejected(this._func);

return

{Ees6 STM— M ITERER

function count(){
let myCount = 0;
return function* func() {
yield ++myCount;
funcQ);
¥

by
let myCount = count();

myCount().next().value // 1
myCount().next().value // 2
myCount().next().value // 3

—aIEATMIN R AE
Math.max(...arr)
— AR INAEE

new Set(...arr)
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TEMEMEE

AVFREBE—EEN, MBETNNRPRIRE, STSHTWIE, XEMI0ER
A

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

let [foo, [[bar], baz]l] = [1, [[2], 311;
let [ , , third] = ["foo", "bar", "baz"];
let [head, ...tail] = [1, 2, 3, 4];

BINME
IR, ES6 ARMERBEFIEZEN (===) , AMi—TMIBRSHE. Fik, RESE—

AR 5 18 F Fundefined, ERINMEA 4.

let [foo = true] = [];
foo // true

['alj; // X='CI', y=lb|
['a', undefined]; // x="a', y='b'

let [x, y 'b']
let [x, y = 'b']

STRAVLEHY

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

foo // "aaa"
bar // "bbb"

FRFERREH 2RO

ES6 N AFERIRIN T IBA231% 01, (E15FRF 5] UK or.. of BB

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

}

// "

// "o"
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// lloll

includes(), startsWith(), endsWith()

L4 8jsH RIBH T indexOf() 3 IR N AF /T,
es6 I E T =MAiE

includes(): BREF/RE, RAEEHETSHFNS.
startsWithQ): REH/RE, RAZHFHFHESERFN BRI,
endsWithQ): BE/RE, XRZRFHEESERFNBEEDR,

let s = "Hello world!"';

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

// BTSN E BELENEIE , E1TSHEMEILTHIA,

FRIEBERMR

BiRFAFE (template string) ZIBBIREIFRFE, ARSIS () FR, ERIUAFEERF
FRER, WAMAREXZITFN S, AEEFNBFRAZE,

let x = 1;
let y = 2;

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

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

let obj = {x: 1, y: 2};
"${obj.x + obj.y}"

// "3"

function fn() {

57 214




return "Hello World";
}

“foo ${fn(Q} bar"
// foo Hello World bar

Number.isFinite(), Number.isNaN()

ES6 7ZENumberdd 5 £, FIEM T Number.isFinite()FINumber.isNaNOFI N /3%
Number.isFinite(FRIGE— M EER S NEIRM (finite) , BIARRZInfinity,

Number.isFinite(15); // true
Number.isFinite(@.8); // true
Number.isFinite(NaN); // false
Number.isFinite(Infinity); // false
Number.isFinite(-Infinity); // false
Number.isFinite('foo'); // false
Number.isFinite('15'); // false
Number.isFinite(true); // false

Number.isNaN( BRI E—MEZ S INaN,

Number.isNaN(NaN) // true
Number.isNaN(15) // false
Number.isNaN('15') // false
Number.isNaN(true) // false
Number.i1sNaN(9/NaN) // true
Number.isNaN('true' / @) // true
Number.isNaN('true' / 'true') // true

EMNSERNER/AEIsFinite()MisNaN)BXBIET, ES5AEFLERNumber(EIEEER
B AEBE, BHTHE, MXMTNFAEITEEBRL, NumberisFinite()XJ FIEEE—
2R [@false, Number.isNaN() R B 3 FNaN7 iR [Eltrue, IENaN—1ZIR[Elfalse,

Number.isinteger()
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/

Number.isinteger()F>REIET— M EUER T N EL.

Number.isInteger() // false
Number.isInteger(null) // false
Number.isInteger('15') // false
Number.isInteger(true) // false
Number.isInteger(25) // true
Number.isInteger(25.0) // true
Number.isInteger(25.1) // false
Number.isInteger(3.0000000000000002) // true

Math.trunc()

Math.trunc737ER T EBR—T VNS D, REIEEHE S .

Math.trunc(4.1) // 4
Math.trunc(4.9) // 4
Math.trunc(-4.1) // -4
Math.trunc(-4.9) // -4
Math.trunc(-0.1234) // -0

Math.sign()

Mathsign5iZRRAIBT— T HEIRZER. . ®2F. WTIFNE, TFEESRN
HE.

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

RENBIEIAE S

ES6 RITARBNSEHIREIIME, BIEEZRSHESHEXNEH.
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function func( num = 12 ){
console.log(Cnhum)

¥

func(Q) // 12

func(15) // 15

rest %K

S6 5| N\ rest ZE (oK. ZER) , ATRERBENZ RS, XFNIHEEH
argumentsXIR T, rest SHBENTEEE— A, HZEEBZRNSEMALAF,

function func(...arr){
console.log(arr)

¥
func(1,2,3) // [1,2,3]

function funclCa , ...arr){
console.log(a , arr)

¥
func(1,2,3) // 1 , [2,3]

T REEA

TRIZEN (spread) =T/ (.) . EFtL rest ZHNPEEE, F—THEHERNAES
DIREISEFT,

console.log(...[1, 2, 31)
// 123

console.log(l, ...[2, 3, 4], 5)
// 12345

[...document.querySelectorAll('div')]
// [<div>, <div>, <div>]
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Array.from

Array.from AR T RAEXN RIL N HIERIEAE

let arr = {'0" : 'a' , '1': 'b' , '2"':'c', 'length' : 3};
// €esb
let newArr = Array.from(arr);

find() 0 findindex()

FALHINANd A, BTHRES—THEFHNEARR ., ENSHE—TEERE, M
BHAMARORPITIZEIERE, BEHEE—TIRE{ENtruekIR R, AREREZMER .
WRKBHFEFHNME, MREundefined,
A LAIRYfindIndex7ENAES ind 75 EIFE R, IREISE—MMFEFAREAR AR
&, NIRFAEMABATERYE, WiRE-1,

[1, 4, -5, 10].find((n) => n < @)
// =5

[1, 5, 10, 15].findIndex(function(value, index, arr) {
return value > 9;
¥) // 2

HBF

AR RS S HEVA R R A — 420

[1, [2, [3]]].flat(Infinity)
// [1, 2, 3]

ENASTHIRY flat(), flatMap()

AN R BT EEE, Array.prototype.flat) BTG ENEUE RIF", TH—HRIER
H, 1ZHERB—1THEAE, JEEESEZM,
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[1, 2, [3, 4]].flatQ)

// [1, 2, 3, 4]

[1, 2, [3, [4, 5]]].flatQ)
// [1, 2, 3, [4, 5]]

[1, 2, [3, [4, 5]11].flat(2)
// [1, 2, 3, 4, 5]

[1, [2, [3]1]1].flat(Infinity)
// [1, 2, 3]

flatMap() A /AN REEN BT A T —TRE (FBEHFH1TArray.prototype.map() , AfE
IREMEARAIARITat)FE. ZHERE—1HEAE, FRTFEERA.

// 8EF [[2, 4], [3, o], [4, 8]].flatO)
[2, 3, 4].flatMap((x) => [x, x * 2])
// [2, 4, 3, 6, 4, 8]

Object.is()

ES5 LERA MER SEF

HESER () MESESECER (=) . ENHERR, IESBRRIELD, F&
BINaNAETFBE, UK+05TF-0, JavaScript iRz —MizE, EFAEMES, RERME
=N, BIMMZEE.

+Q === -0 //true
NaN === NaN // false

Object.is(+0, -0) // false
Object.is(NaN, NaN) // true

Object.assign

Object.assign FEATRRINEFH, BFEXNR (source) BIFTBRINEREMY, EHIZIB IR
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&R (target) ,

const target = { a: 1 };

const sourcel = { b: 2 };
const source2 = { c: 3 };

Object.assign(target, sourcel, sourcel);
target // {a:1, b:2, c:3}

Symbol

ES6 SINT — AR 2R B Symbol, RM—T_AIE, ER= JavaScript IBEHIEL

MEEREY, BI7SMZ: undefined. null, #/R{E (Boolean) . FRf&H (String) . A
(Number) . X% (Object) .

Symbol BT SymboliR LR, XAMEWE, NRNBEEZIMERIUEHMER, —MZR

EMBHFRE, S—MREGH Symbol K2, NEREMRET Symbol £, R

B—T—H, AIMRIEAESEMMEERTERER.

// RBEZENIE

let s1 = Symbol();

let s2 = Symbol();

sl === s2 // false

// BEERINE

let s1 = Symbol('foo');
let s2 = Symbol('foo');

sl === s2 // false

let mySymbol = Symbol();

// BF—MEE
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let a = {};
a[mySymbol] = 'Hello!';

// B_MEE
let a = {

[mySymbol]: 'Hello!'
s

// B=MEE
let a = {};
Object.defineProperty(a, mySymbol, { value: 'Hello!' });

// A EBFEHERIEFS
a[mySymbol] // "Hello!"

SymbolFHIAE &

Symbol.toPrimitive & AJSymbol.toPrimitive[@ 1%, IBE—1H1E. 12N RIREENIRIRIEE
MER, RIFERXTAE, BRENZNRITNNREIREEE,

var obj = {
[Symbol.toPrimitive](){
return 'symbol'

¥
}

obj + ''" // ‘symbol’

Object.entries

Object.entries LA#{ZH /5 (iR [B] keys F values ,

let obj = { "@ KN ':'100" , 'WAAMUE":'50" , "@FAUF 30" ,
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AR :"10"
console.log( Object.entries(obj) )

'@RF ', 100" 1,
'BRETME", 50" 1,
"EFEE, 30 1,
"@FELEE, 10" ] ]

L

1111

padStart & padEnd

FIFHRIETT

let obj = { "@NFAHA':'100" , '"WATUE":'50" , "@FREIMAK':'30" ,
@F AN 10" 3
//count.padStart MLFFIRIET
// B—(E7 ERLE EER AR
//d<*
let str = 10;
str.padStart(3 , 'Q") // 010
str.padStart(5 , '-') // ---10
*/
// padEnd MEEBFFIRET
Object.entries(obj).map(
([name , count]) => {
console.log(C
${name.padEnd(20,' -')} Count: ${count.padStart(3,'0')} )

)

// Hid
OnFtin - - - - - - - Count: 100
BAREAIUNE - - - - - - - Count: 050
BRI - - - - - - - Count: 030
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@D - - - - - - - Count: 010

Set & Map ZHELE 4

ES6 =it 7 MBVEIELSH Set, BERUTEHA, ERMRANEH R, RBEEENIE,
SetRE B —THERER, RRERR Set BUELEH.

const s = new Set();
[2, 3, 5, 4, 5, 2, 2].forEach(x => s.add(x));

for (let 1 of s) {
console.log(1);

3
// 2354

=/

ES6 #efft 7 Map #iE4EM ., BEERUTHR, BWRBENNES, B R ISEEAFRTFR
&, SMREE (BENR) #AISERE, hiiER, Object EMRM T Fifd -
E"ROXIRZ, Map SGHRM TYE-ERINN, B—METER Hash ST, MRIRFE
ERENRIEUIELEN, Map tb Object ERIE,

const m = new Map(Q);
const o = {p: 'Hello World'};

m.set(o, 'content')
m.get(o) // "content"

m.has(o) // true
m.delete(o) // true
m.has(o) // false

Reflect

ReflectX R 5 ProxyX R—41%, 12 ES6 A 7 IRIEX RMIZEAVFT API,
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for...of fHEf

ES6 f&4E C++, Java, C# Ml Python 1S, 3|\ T for..offE¥F, {ENIEHFIASIEEING
—H7EE,

const arr = ['red', 'green', 'blue'];

for(let v of arr) {
console.log(v); // red green blue

}

var engines = new Set(["Gecko", "Trident", "Webkit", "Webkit"]);
for (var e of engines) {
console.log(e);
¥
// Gecko
// Trident
// Webkit

// FrE
let str = "hello";

for (let s of str) {
console.log(s); // hello

}

// DOM Nodelist3fs
let paras = document.querySelectorAll("p");

for (let p of paras) {
p.classList.add("test");

}

// argumentsyH
function printArgs(Q) {
for (let x of arguments) {
console.log(x);

}
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¥
printArgs('a', 'b');

//7 'a'
// 'b'
Generator

Generator K2 ES6 RN —FTE T RIEBAAE, BETHNEERRZEANE,
Generator REBESMIBMABE, 18/5L, BEUIEEEREM, Generator B ZE—TIRES
M, FETZITHIBIRES,

function* helloWorldGenerator() {
yield 'hello';
yield 'world';
return 'ending';

}

var hw = helloWorldGenerator();
hw.next().value // hello
hw.next().value // world
hw.next().value // ending

function* Func(){
for( let 1 = 0 ;1<3;1++ ){
yield 1;
¥

ks
let func = FuncQ);

func.next().value // 0
func.next().value // 1
func.next().value // 2

async

ES2017 #x/ESIANT async BRER, ERRTRFERESEMHE,
async REXZft4? —8i&, EFMZE Promise MERNIEIEME.
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function func(){
return new Promise((resolve, reject) => {

setInterval( () => resolve(10) , 1000 )
3);
¥

async function myFun(){
let num = await func(Q);
console.log(Chum)

}
myFunc() // 1#%2ZR$TENL

Module

ES6.0 fefft T RIRAVRE, FATRICA{EREIRS I RIS 5 HIER

// ESGIEIR
import { stat, exists, readFile } from 'fs';

BIRINBEEEHM N p ML : exportHlimport, exportin S AT HIERIRAIISIMED,
importap < A T N\ B R IRIZ HAYINEE,
export

— PMRRHZ— TR, ZXEASNAERE, SMNRTARI. WMRIRELEIMEREE
BIXHEIRAEBRIE N ZE, T ERexport X BFHHIZESE.

let num = 10;
let obj = {};
let arr = [];
let func = functionQ{}

export { num , obj , arr , func };

// HILAM$ERasE
export {
num as myNum,
obj as myObj,
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arr as myArr,
func as myFunc

import @<

{Efexportap REX TR IMNEO MG, EMh IS XHEFMATLAE T importas < A0FIX T
RIR

import { myNum , myObj , myArr , myFunc } from 'index.js';
import index from 'index.js';

ES6 RS Common)S IR ER:

e CommonlS R HHIZ—MERIEN, ES6 EHHmENEENSIA,
e CommonlS IR ZITITHRIINEL, ES6 {RIRERIFMIMEIEO,

B hnE: (P2 midRs 2018/128)

“PEEAINEL” (circular dependency) 18HOE, aBliZARRIHATIREADRIZS, MbRIASHIH 1T 4K
afil A,

// a.js
let a = require('b.js")
// b.js
let b = require('a.js')

BE, “BHNERAEERES, URMEBEARY, RoJgESEuRFAmE, FEERIER
17, FLERZEESR I,
CommonlS {ZIRAVBEIAINEL

CommonlS RIRMEEIFIEZ MEITAIT, BIRIANEBErequire iR, MEEEMIT, —
BEMEMERE BIANE", MRABEELIITIHED, ERFITHNEBD AHE,

// a.js
exports.fl = false;
let b = require('/b.js'");

70 214




console.log( a.js ===> fl:${b.f1});
export.fl = true;
console.log( “a.js ===> HITTM )

// b.js

exports.fl = false;

let a = require('/a.js');
console.log('b.js ===> fl:%${a.f1} );
export.fl = true;

console.log( “b.js ===> HITRE" )
// 1index.js
let a = require('/a.js');

let b = require('/b.js');
console.log( "REEHITTRE: a ==> fl:${a.fl} ; b ==> fl1:${b.f1} );

//d<*

b.js ===> fl: false;

b.js ===> HIT5EEE

a.js ===> fl: true;

a.js ===> HIT5EEE

RAEHITSEEE: a ==> fl: true ; b ==> fl: true
*/

CommonlS AR #KEmEENEN, ~ZE5/14

Common)S IR B ELF R INE N NIT, BIEIANKIEErequirelIlR, MEEEMIT. —
BHEMEMERE B INE", MREHEZSRTHED, ERMITHES AEHE.

5k 152

BEHE B ii#a.js XEHME a = a.js AOMLEEAITF a = af}
#HANa.js BARNIPRE—TREMLA af flfalse }

hnE b.js FEBGEMELED b = b{}

HAb.js BRI RE—TEMA b{fl : false}

XEHMEFIEINE a X, BRRFPRE} BRFFNa{} t5aa=a{};
SRIGHTEIAZA b.js ===> fl: false; X MR aEEEflEfalse

&2 B91E Jotrue b] flitrue };

FTED b.js ===> P1T5E5E

SRIEX{Ha B9 reuqire('b.js’) 1T

$TEN b.js ===> fl: true; X PMHTEbEEAIA A true
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128 a.js XIFPRERIMN BHtrue a{fl:true}

FTEN a.js ===> 17585

AEEE b, AEFEFRELAELXXM T HEEIG I R A FEF AL
FTED I 1T5EEE: a ==> fl: true ; b ==> fl: true

ES6 EIRATEIF INEL

ES6 ZMEMBEIAIIE"S CommonlS BARMIAE, ES6 WIREmNSS|A, MREMimportM
—MERMFZE (Blimport foo from 'foo’) , LETEARHER, MEMN—TIEEHE
IEARRS| B, FEALKEBSRIE, HIEBENMMREEZENZIE,

// a.js

import {bar} from './b’';
console.log('a.js");
console.log(bar);

export let foo = 'foo';

// b.js

import {foo} from './a';
console.log('b.js");
console.log(foo);

export let bar = "bar';

//#<*

* 1517 a.js

b.Jjs

ReferenceError: foo is not defined
*/

o BEE—T ME ajs NEFEEEE— ajs

e ajs BEMY F—0 & bXHF, XMEMRAEFEEEmME b4, HEFIKIETLOXXH

b.js BEAY H—0)1E 10 aXF , XTEHMERFHREXXYE, AR foo 1Em AFEH a X
%, #HIB1T ajs

ajs BEEE—G tnE b NEHRAEDXH:, FrlA bar 5@ WEHH b, FHHEIBITbXXMH

b.js B1T5E—a) , AN footg[M a X& FRIAARFIETT HITIEEAIS

=—0)FTEb.js

FE_T$TEfoo B2 fooRAIEM aXF , BRZRBEN, ENaXHFERMZBEITTMHR, RE
BEFN—1RA. AFEMN, FRAIRES.

es5 FOLEEF] es6 UL RB (T LXK 7!
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IT
es5 FHARERTER [REVFEAR R F M91E R BN dh &
es6 BEZEEET classBIERY, BT REBX¥EFextends SEIPAH SLn b XLEXBFRE
—LEEENE, REXIIAR BT REE 2 B I ERIERERK ARSI 4R
Xfn EXLEXRFRE—EIEENE, KEXMAREITRE R 7 BT FERELK R LU 4k

es6 HfYclass

o Bt calssBIZERSIRFAN, BERARME, classBIRIEESSHNEREDIIE, FKbllet
cosnt (&FH1EFATDZ classEIErIE S TMREIERERFRKRIMIRIRTE)

e class FEARNEI= B AMBER .

e class WFfEAE (BIEERSHIENXHAE) HERN KA

o class WFTEHE (BEFSHIENXAILIE) FHREREIIR prototype, FRARIRE
[[construct]], EEfER new KIEF

o W\Z{ER new JAH class,

e class NENTCIEEEEA.

let const AR S TEM?

let const ERRTESAE—MRRIEAE (Script) &
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Vue

vueB& T Object.defineProperty LAZME BT LAR(+ A B 1K

e Vue3.0 Proxy

Vue B Hcomputed 2+ AFRFAEAF?

o TEvuelEREEERARANZIFEENR, ERRMTENRVREZARERCEN., ELMRTR
HREFARREAMAI SNREAN LB AT4PIEARRRER,

<div>
{{ data.split('') ? data.split('').reverse().join('"') : data.sp
LitC'')

</div>

o WTXMERITEREIE, BN ZERITERIERER;
o WERMFAAERKBTHPER, SITEREPNEREZHMNNE, HEBREZEM

var vm = new Vue({
el: "#example',

data: {

data: 'Hello'
g
computed: {

// ITERBMR getter
reversedMessage: function () {
// “this® #8[@ vm Sl
return this.data.split('').reverse().join('")
¥
¥
3

e Hthis.datafMEREZTHHIRIRE, MMETIKHiIAVITEE EreversedMessage=EFTITEFH HIEFH

Vue B EKIwatch 2t AR BEAER
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IT
o BMITERMEAEARBDIER MIER, BREXMAAIEFEE—LEEXNEE, SFE
ERTRINE L HEERANERES, KRt ERHEENEA.

watch:{
/ EERIFHE
question(){
ks

ks

HEBUHNGETRE L EREARSZN, BREEEXH,
watchFlcomputedf] X 51l

TEEMARITE Y ESH BAEKRIBIEAETHNRERE, BIRBEIRIRIESLIRETN
BRELRAE B ORIk,

watch — MR 2PN EE

computed — MBS R Z 1 EEN R

IR FwatchFlcomputed@ZEAZHY, vuelVdata{BEEMIIR LI ERER S48 1E S
watcherMl REEDR, HHIBHNTHRESTIEBwatcherMMRERER, AERBITERML,
FMSIrEM ., ARLEIREEZ AKX

vuelB {4 2 [8)/E 4 LI BRI G E

<body>
<script src="https://cdn.bootcss.com/vue/2.5.16/vue. js"></script>
<div 1id="box">
<new-input v-bind:name.sync="name"></new-input>

{{name}}

<input type="text" v-model="name" >

</div>
<script>
Vue.component('new-input', {
props: ['name'],
data: function () {
return {
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newName: this.name
}
b
template: '<label><input type="text" @keyup="changeName" v-
model="newName" /> {REIRZF: </label>",
methods: {
changeName: function () {
this.$emit('update:name', this.newName);
¥
b
watch:{
"name": function (v){
this.newName = v;
¥
b
};
new Vue({
el: "#box',
data: {
name: 'nick'
¥
};
</script>

BSERvueRIsync A, HARAKNTSRERMRNIR, FAEEIpropIREXEIRIEL
FEOSREZN, EREFEHERESpropfiE I RIVEM R

FRARE B E Semiti FAAMHEURE T E . MTSSIA M 2 BSR4 E.
2.2.0+ BNAEHEIENRN @ E

v-model

vue-router G IS LT SAR T F

vue—H B 3F S T
T
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Hbh2FEMBFE=M, IE~TE, REBRFNEEBNTE

BIE S 1 router.beforeEach

[E&SF 1 router.afterEach

fEHT<F 1 router.beforeResolve

HohRirF D22 SARASFEIMAY, BBATH router.beforeEach ), XFILE: ESMHEHEIAZ
g, BNEREAGRNTIEMNSSRAAGRBETZE, BT IMERR

= E A
o IR NERAMENSMEF, MMEERAKE LHIZEX,

cont router = new VueRouter({
routes: [
{
path: '/file',
component: File,
beforeEnter: (to, from ,next) => {
// do someting

}

]
1);

PAHASFAMEF

o AHEANSMBFEERX=F: beforeRouteEnter, beforeRouteUpdate. beforeRoutelLeave, ff
MREERERAAHASTERIHFITENN

const File = {

template: “<div>This is file</div>",
beforeRouteEnter(to, from, next) {

// do someting

// EBFIZAHININEEEE confirm HIEMA
i
beforeRouteUpdate(to, from, next) {

// do someting

// EHRIBHNE, BRERANEFRZAH SRR
i

beforeRoutelLeave(to, from ,next) {
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// do someting
// SR FZAHRIXT N B B 4 e

SM@ETRER—T

0

10.
11.
12.

© NV A WDN R

SRk

ERENAGRRREERTI

AR 2B beforeEach 57 13
EEARA M E A beforeRouteUpdate 57 T2
R HBECEE A beforEnter

Rt S A AN

BRI 4 2 A A beforeRouteEnter
£ B beforeResolve 571

SAARERIA

AR £ EH afterEach £+

fi’k DOM B3

ECIRIFHYSLBIEF beforeRouteEnter SF I HR{ELS next BIEIE R K

vuelIIZILE T 47

vueRIZ O EBEBE R MNANRNEBBEHRR

1. Hrplmp sU3RE) , #aEILEes5 F—1 /57E0bject.defineProperty #1573 getterfll
setter AT A —FRITARE, MREFMTEHEER ., B MURAETRBIUKEIN
MANE, ERMIIMZO0EVM (mvwm) REFIEERARE@YEE ,

2. BRSO MEER, VRNTEIE, BRINBES, BE, £aBEFRE, hE

PO
A

HEHRMTA? BREMA?

EXfRRIREPRER T ARD, AFHCFRNERCTAR.

1. B MET SRR

WRIETIE AL S5 EEH TR 0 AR
2. RRME: METER

ARE TUE SRRV BE T X 70 AR IR

axiosZ 4
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axios =— T EFpromisefghttpZE, B LABRTEN 28 InodelSH
axios At AL EEBIEIN T 23 B E{ER

EMaxiosR{EA T 1R Zes6i AP MaxiosTm B 51— T RILAER
2L babel-polyfill 1 es6-promise 3HEF A LARRIR T

aX|OSlu\Z ﬁ‘-‘F I;&E*i_ﬁ

axios 32 HFjsonpRIFfAjsonp B IERE R T 5

RERE MEEE—TRBFJBERNVBEREIENRS LELTHRS2R. BRNRSHRZ
B) R IZXEREAS I e /A,

HIFAARZIFOPTIONS, BAiLtE&EHorsisE, EAaEEE—1EEe, #iTRER
g,

wexZft4? EAER? MMINEIZRERE?

Vuex B—TEN Vuejs NARFFRINIASEE:S, XA SHEME EENAAMEAN
HIRTES

e state Vuex store LFIRIRIATHR, AFEXHEMNREZE,

e Action -5ifE, [@store & KA, HITAME RIGIIE—TRE (AJIUAEBEN
storefdmethods)

e Mutations -{€428, ERA T ENstate P EXPREZ =,

o getter -iE£ENZE, IMNBREFEIEIRNT=NEME, FEENEAM—LITE (AU
INHEstorefIiTEE )
vuex FEAIH=R:

o MIEEELEZS M AEMEEREIARN

o ERMEFERNAE, HERHERFTERGFAN TS EEEN,

o AHFERFIVEIE

mvwmiEZE2t4? EfljqueryfIXFI 2142 Bz ER?

e VView
e M model
e vm ViewModel

SMBEREREZMNMESBHERvM, vmNEHEEETZEMNEE

ESR BEFAIZEFIRE—EBENTLAAR, MNFREERIEESRZHNGEFTHTER
HITH AR,
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IT
jquery @— N, EARIREFRRARRMET —KEE, FTEZREHLMNER.
jqueryRE—"MEZE, commonls + templatels + jquery —EBEF EEFMEZS,

vuex ST EIRIFT BB E KR EIBE 4 88R

‘'vuex-along'
£ localStorage SERJfRTFvuexBIEIE;
{$/ vuex-along {4t

export default new Vuex.Store({
state:{...},

plugins: [vuexAlong]
});
// EREFERERT
// BIMRTFRIB state
// R BAEE BN APIRISE

vue-loader2{t4

REMTANERIR vue XX, IREVEEAAZIENRLS script. H#RED style. BAK HTML &R
template, B2 RIEEIRLAXINAY Loader K4LIE,

css-loade: HNZEXH vue-loader 32EXHAY CSS K13,

vue-template-compiler: 3 vue-loader $2EXEAY HTML &R 4w 1% A3 BRI BT HL1THY
JavaScript {18, 1X#0 React HHAY ISX 1E AR IRIFERL JavaScript fNIBZEM, FSe/RiFLF HTML
ERRAEI F7EN R 23 B A Ri1E HTML BARAYIFATE T 4 REEE 17,

B2 vue-loaderfIE M 2R EX

$nextTickE{T247?

EHvueZEF L EFHN, $nextTickEAFFE+ARIRDOME R

vueTEMRFBIE R A THNRMERSEIZEFHDOOMBY, M —"1 B3, HEPER—
TNEHRIAPRENMUEIENRT, EEINSEMAENESIE. NMBERAHERN
DOMIRIEMIITE ., T —1EHEHVueRIFIATIFHHITIMR (EXEN) T1E
Vue=RHE ZH BN bt 28 MR S AR A R9Promise.thenfIMutationObserver, WREAZ
15, MieXMsetTimeoutftE,

Big E, BOINOZAFREENRIEDOM, EAVuelIiz O BB EEIEIRSIDOM, BERS
WEE, BIERATER—LE =/, Lt popperjs. swiperd, XLEETFRSE
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IT

javascriptf FEEER A Gl RFI BT M EESRN A G EE, SVuelc &FERKN, MEF BT
$nextTick,

<div id="app">
<div id="div" v-if="showDiv">XZ—EXA&</div>
<button @click="getText">3REXdivAZE</button>

</div>
<script>
var app = new Vue({
el : "#app",
data:{
showDiv : false
i
methods: {
getText:function(){
this.showDiv = true;
this.$nextTick(function(){
var text = document.getElementById('div').innerHTML;
console.log(text);
1;
¥
¥
1)
</script>

vuerf keep-alive ZB{4AY1EFT

keep-alive: FERFREBAMIRSHBHREFTER,
é_/\éﬂ{q:?ﬂiﬁwﬁ%‘éﬂ’]lﬂﬁﬁE’]ET{I;E_JLMEﬁﬁkeep alivefn =i 1TEF, XENHMESMERF
FRIRBER, MAEEIMER,

<!-- ESPRF/RE -->

<keep-alive include="a,b">
<component :is="view"></component>

</keep-alive>

<!-- IEMFXAX ((EA v-bind ) -->
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<keep-alive :include="/alb/">
<component :is="view"></component>
</keep-alive>

<!-- 4 (FH “v-bind ) -->
<keep-alive :include="["'a', 'b']">

<component :is="view"></component>
</keep-alive>

include *I] exclude BERFAGBFRMHETF, “EHHMAILAESHRFHEH. EMNREA
N — T EAR KRR

include - ??&%%Eﬂﬂ%i&To RBEBMLCENEGSEKET.

exclude - SFIF BRI IENRE, EARAMITENAHFHIZRET.

axiosFlajaxA9 X 31l

Ajax#EiAFE (Asynchronous JavaScript and XML) 4SS, ME, DFNRRSRS

15 M 7C Uml T = 81 01 E RO F AR EB R ML fEAjax .

REFFIIE ST %R XMLHttpRequest

AxiosZAF_E th 2N BEAXHRIE R, RAEEEPromisefITIMARA, FERITIESITE,
EAEMNTILEFE:

M node.js BIE http 1EK

%35 Promise API

& P im> 585 1lECSRF

R T —EHEEKRNED (BE, HETRZEE)

AxiosBEIR M T H 2 BUFTEE, kB fetchBI&Fo)RR, mEAFRMIRN.

vue FRYENZS IR B

BMEEMEXCERIMAEKE, MM RE ARG, FRANSEBES IR,
Ban, FHA1E—1 User Bk, XTFERAEID EERINEF, #EFEARAXMNEEFRER,
4, BA1e] BATEvue-routerfY & A B 12 R {E R “shiSER 12 28X (dynamic segment)SRIAEX
R,

}

const User = {

template: '<div>User</div>'
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const router = new VueRouter({
routes: [
// iSRS UESHL
{ path: '"/user/:id', component: User }
]
3)

XHE, {&/user/foofll/user/barEBIGEREYRIBEIRIEE H
—NMEBESHERES fhic. SEER—1EHREN, SHESHIREE
this.$route.params, AJAEEMEERER,

const User = {
template: '<div>User {{ $route.params.id }}</div>'

}

vue-router A1 eIl iz 3% S £X AUZEIL?

SH{EAEHES B & tE751%/login?id=1%l/login?id=2, HIEI{R, SHEIAEHIHIZRER,
PR MR A BN E S F A F R SHAME, WRvuelNERASEEAKRIZZENL
AY7?

1. {EHwatch3E 4

const User = {
template: '..."',
watch: {
"$route' (to, from) {
// JWEBRTHELMN. . .
¥
¥

}

1. B EEA2. 2518 INRY 75 iAbeforeRouteUpdatesF T

const User = {

v v

template: '...",
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}

// ERERTERME APP.vue
beforeRouteUpdate (to, from, next) {
// react to route changes...
// don't forget to call next()

}

vue-routerf) JLFRSEHI AL R S E % %

this.$router.push(location,
onComplete?, onAbort?)

this.$router.replace(location,
onComplete?, onAbort?)

=

A E

this.$router.go(n)

vues

Lz

XN HERM history RN —TFICE, A, SR RENR
ZaERIZHNY, MEIRIZAIAY URL, FERT FETEA

router.push(...).

XN ABEAEME history JRINFNICE, MeBRENAER—HFE -8
e HEIRY history 1%, FIA, HAF AENRREREHENR, H
A=[EFZ AR URL

DMHENSHE—DEE, EEET history IEET@EIHEGIE

f?/l\}/F, Al window.history.go(n).

£ 2.2.0+, __[i_E’JT_ router.push 5% router.replace FF1E{ onComplete 1 onAbort ElF{ESR

EZTHE=T

XLERNEERESMAINTER (EMENSDHFIRET 2/F) 3R

1k (5% U*EHE’JF?‘EE\ SESHISMITTR Z BTSN E S — T A ERYES H) AR R H#ITHEN

K9

MRBMNMAHEIEAER, RESHERETHE tEM—TBFERREIS— /users/1 -
> Jusers/2), {REZE{FF beforeRouteUpdate FMaR X MEE1Y, (ttﬂﬂ?[ﬂﬁﬂﬁﬁ):'ﬁ?m)o

BT EEE LBk ERAtitle

B Lt vue-wechat-title
ARIEERVue.useZ &G vue-wechat-title

// main.js XHEHERNEE
import vueWechatTitle from 'vue-wechat-title'
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Vue.use( vueWechatTitle )

// router index.js XHEEKEE
{
path: '/',
name: 'Entrance',
component: Entrance,
meta: {
// ERRtitle
title: 'gmAO0’
¥
s
}

// AR fErouter-view IEEEARMERtitlefNIES
<router-view v-wechat-title="$route.meta.title" />

vue-router B =N B B U EE LA K2 {5 B

S EsH B EMME L LECRIRFR B IR 2 B RS E B — T HHEE
BRAFAIE—TuserBft, AEREFEARICGRETARNER, X TIMERHANHMFEEEHL]

SRS AR TR

const User = {
template: '<div>User</div>'

}

const router = new VueRouter({
route5° [
SRS UNESHX
{ path: '/user/:id', component: User }
]
1)

XHE, 1%/user/fooFl/user/bar&BiGREYEIHERBAVEREH.
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—NMBESBEEHES M. SERI—1MEBHRN, SHMESHIZEE
this.$route.params, ATAEEBTEHERER.
£ User (UtEMR, W =RIAFRYID:

const User = {
template: '<div>User {{ $route.params.id }}</div>"

}

vue-routeri& B AY A FPIR I(

1. hashf®23X,: vue-router BRI\ hash #2%, —— {E/ URL A hash & — M52 EAY URL, F2 URL

TR, TEASEMINE.
2. history#&2z(: WMRAEERHAL] hash, FATATUAEEAEAM history B, XMEXFTHFA

history.pushState API 3€58R% URL BkEEmIc MEFINE T1E.

//igEmodeE M, IREEBRI
const router = new VueRouter({
mode: 'history',
routes: [...]

D)

A XMEX B, ARERSEREXR., RABMNNNEBE 2R inNE.
FRUANE, 1REERSIHEMN—TBEMERRNERERIESE: R URL LEARENECIEFSH
&, NMINIZIREIE— index.html TIE, X NTIEEIR app {EiAITIE.

FEwexPERFHEN, ATLBRFSENR

vuexBE B2 —"actions 5 7A

const actions ={
addAction(context){
context.commit('add',10)

1

reduceAction({commit}){
commit('reduce')

}
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N A FERactionsEIRFL

fFEvueREAIR A Fmutaition EE B E S S B EIRE, BMRATMAS IR ENE
N

B A AN Emutation R AEIZIT. SARARMENRAPERLEEL TEERS
STREAMIAERE, ENMEESERRNIT, BEREETNEEFER,

A RIEFRRBEXFENEA, ENRTRENFHRIE—TFIRIENSER,
HBRXMIERNMRERNEEREBHIKBNIIREERER 2 BELE, FTUXEHEEA]
MEE(FHactionsSKALIE,

vueZH{Ascoped /B 14 HY1E B

% style #5&Bscoped BMHRY, B/ CSS REAFHAIAGFNTER
R AFE—1BHEFFEIY{ERAE scoped F JEscoped £

<style>
/* ZEFEN ¥/
</style>

<style scoped>
/* IRHAET */
</style>

{BERITE vue-cli F5| AN\ VIEE [§, BRUIE—LL4#30, pIaEREN,

el A it B R INEEE?

1G5 FERIIMER)s. cssSUHRIBFTR, AERiEZIvendorjs, MEARIRAIFINGIA, XtFEN
e Al LMERZ iz =G vendorjs, JMERRYjsHFMB TR, EEINEREFRIEN, FME
RIEX M, FILAMERCNTER, SERINRSHRRES.

1. KXEENM: AT MER webpackFI {4 3@ {4 Webpack Bundle Analyzer& & Tigjs
RN, AIEE BRBRERIT KRS,

2. EEARIREINS

3. BISSXFEI AN TVITE body B /G

4. A cdnXHERE npm LR E
FAXHEcdn X H K, MARITE2IvenderBEE
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IT

<script src="https://cdn.bootcss.com/vue/2.3.3/vue.min.js"></script>
<script src="https://cdn.bootcss.com/ax10s/0.16.2/axi0s.min.js"></scrip
t>

1. UIERIREEMSE: : —fg UIE #RMEIRFEMRNGE, 1RESEEIFRE.
2. /S Gzip 48 1£ config/index.js i& & productionGzip A true, F/F Gzip [£4&

vued] B/ = RUIPLE X 142
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# app.1d28969fc4c4e8249a407a99845f0115

> Images

4 ]S
JS 0.cOcbb5f6ce0ab95745213.js
JS 1.3c683a5aa21d273f8416.|s
Js 2.378056e81b9b49a917dd.js
JS 3.94acd956d544fcOfddfb.js
JS app.c8e20b21f1fc579f859e.js
JS manifest.43c8aec84f15e12ddde0.js
JS vendor.40eb0a30e44b35dd218b.js
L} comm.less
# reset.css
JS vue.js

<> Iindex.html

A FEindex.htm B2 T2 E X (&
BAMER css HIFEFHB—1 app.[hash].css BIX 1,
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js WESHRBRXIFEMR T 3 TXfHE:

app.[hash].js 828 T Fii& components Ry js A5

vendor.[hash].js B1& T & IEFE 5| AR node_modules FREIES
mainfest.[hash].js MBE T webpack iIB1TIE MEIR (AT js D

0.[hash].js MI:Z vue-router {7 IREINE A = Hjs X5
BRAMENEFRZFEAZMEMAKMBINR js XM 89 hash B, XFEBRARE
MW{ERER, B HTTP B9IEKEN.

et Bl L EITA4?

npm run build
FATFESE vue-cli £ MR EZ IR AR/EY npman<

npm run build --report

MEEHRN

MEERI, EEX—M—XNZHXRAR, USTURENRENEIE-—ETTNR, XTE
BT RIRSREZMNNEEBAMENNEENR, EIEBEECEMECS

MEEEANNIER

1. XGERN BEE, BaBAMREMITRENNR,

2. TABATHRZE, BN RRES TURE 2B —M=SREKIEN T RiE
%,

3. B RENRE ZERNMRBE R AEB RIS RUKREH,

Vue.mixinB9EFR GEN)
JBA (mixins) 2—0 & Vue AR R ERNEENIEE RENAR . BANRAUBESE

BAMET, SAMHERBEANRE, MBEREANRIETUREE XA SRS RIIE,
ERESANZIN

var mixin = {
methods: {
foo: function () {
console.log('foo")
5
conflicting: function () {
console.log('from mixin")
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var vm = new Vue({
mixins: [mixin],
methods: {
bar: function () {
console.log('bar")
¥,
conflicting: function () {
console.log('from self')

¥
¥
D)

vm.foo() // => "foo"
vm.bar() // => "bar"
vm.conflicting(Q) // => "from self"

EREN

// REEXHNETT "myOption' JFA—TLMIESE,
Vue.mixin({
created: function () {
var myOption = this.$options.myOption
1f (myOption) {
console.log(myOption)
¥
¥
1)

new Vue({

myOption: 'hello!'
1)
// => "hello!"
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o mixinsIERIRF

MHRATRREINEFR, BAN RS FREAHBESHFZrER, NRBEEZ[/EN
(Vue.mixin), £RENNHATIRFZTHEAMAGENT A,

extends (ERPA{H4EE, ZHF4E%)

AFERYT B —1TEEE LS — N ERAEIN R ISR ), miHER
Vue.extend, XFEZ N TETT EBEXHAHKE,
iXF0 mixins 2,

var CompA = { ... }

// 1E%81EA "Vue.extend  HMHz4tE CompA

var CompB = {
extends: CompA,

o extendsiAAIRF
> MATRSEIRFE Mmixins—1E, SBIN B AESRANPRE, ¥ RBINAENERR, XAk
SEA—E,
mixins ¥ extendsB3iE B F
extends |Iii/% AT mixins

extend

{ERAEN Vue 191883, BIE—T"FX ., SHE—TEIEHEITIN R,
data JETEHFH, BETE - 7£ Vue.extend() FEMNITE REL

// BIENESS
var Profile = Vue.extend({
template: '<p>{{firstName}} {{lastName}} aka {{alias}}</p>"',
data: function () {
return {
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firstName: 'Walter',
lastName: 'White',
alias: 'Heisenberg'

¥
¥
D)

BHIEM, dRBH

o YREPH

2B F @iTextends S SEINAY
BEEMENE—1AE, REEBX M HEGMEAEMAHE, tEHR

// BERT—1MAEY, AFEREES—PHERERNTESRMEBRIRE
var CompA = {

filters:{
numAdd(n){
return n+l
¥
¥,
methods: {
butome(){
this.$router.go(-1)
¥
}

}

// REEEMAGERMRFXEENG A
var CompB = {
extends: CompA,

o B{IZHM
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AL RIEFZXEBEEREHNERANG, —TE2ERRENHEBRNEIE,
BHIBHHERARBRXMEA, BOHEHARE: ITEAFERERE—TEER, BXERE
—1, MEIERHEBRBEX—TEHHE

// TEApp.vue HEIE—AH
<single-case></single-case>
// singleCase AHH{ERwatchizlivuexH I/ MK AHIT N AVEIE

// FEEAMEARESXNMAGEERET vuexRIZEEN

vueRIRNS A

e component

vue IR T — ARSI AM, BHRNTAL
RS is WOME, SORTMMELHSR

<component :1is="which_model"></component>

<button @click="switch('Game')">Game</button>

<button @click="switch('Class')">Class</button>
<button @click="switch('Question')">Question</button>
<button @click="switch('Status')">Status</button>

//5INAH
import Class from '../Class/';
import Question from '../Question/';
import Game from '../Game/';

import Status from '../status/';
export default {
name: "index",
components: {
Class,
Game,
Question,
Status

1
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data() {
return {
// oS M
which_model: 'Game',

}

¥
methods: {

// RETRAH
switchChame){
this.which_model = name;

¥

vuerR 41 {a 45 5 7T & FIROLE 142

ABNREAMGNR—EEZEAGFNTERM, TERAMES, FAREMES.
A E ANAGEERMET =1TAPI prop. B, slot

e prop AVFIMIIMEZBEIEHLAM, TTvue-cliTRRPHAILMERvuexFEBEE.
o BMHAFAHMAARLIMNIIMEA action
o slot AIFIMEMRHEATBAEIHHRIMELEHA,

<my-component
:foo="bar"
:bar="qux"
//FAREERRAHRE
@event-a="doThis"
@event-b="doThat">
<!-- content -->
<img slot="icon" src="..." />
<p slot="main-text">Hello!</p>
</my-component>

vuelYHGES
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o RAMGLTFHMEE

// B
<template>
<child v-bind:name="name"></child>
</template>
<script>
import child from "./child.vue"
export default {
components: {child},
data(){
return {name:"ik="
¥
¥

</script>

// FRMHE
<template>
<div>{{name}}</div>
</template>
<script>
export default {
// FEHETE XpropsiEIAR B HEIRE
props:["name"]
}

</script>

o FAHRMLRAMEE

<template>

<child @childToParent="child"></child>

</template>
<script>
import child from "./child.vue"
export default {
components: {child},
methods: {
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child(data){
console.log(data);
¥
¥
}

</script>

<template>
<button @click="childClick">m#E</button>
</template>
<script>
export default {
methods: {
childClick(O){
// {E@%emit HEERFAGNGENAREERESE
this.$emit("childToParent”,"I am child.");
¥
}
}

</script>

o REHMESRILMERVUex

B R AR AR

const User = {

template: '<div>User {{ $route.params.id }}</div>"

¥
const router = new VueRouter({
routes: [
{ path: "/user/:id', component: User }
]
3
// FERE

const User = {
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props: ['id'],

template: '<div>User {{ id }}</div>"'

}

const router = new VueRouter({
routes: [

// {ERBpropsBIAIVEHAIRNIAEEEE , XFEMAS KRBT SRIAGEEmNEHES T

{ path: "/user/:id', component: User, props: true },

]
D)

<user :id="1"></user>

SCI1—“ v-model

HLv-model AN E B —MEAEME, E1ERNLIERNER

o v-bind:4fE M =4 ENHE
o A& input B4 HEBIE ER)

<template>
<div class="hello">

<p>{{num}}</p>
</div>
</template>

<script>
export default {
name: 'HelloWorld',
data() {
return {
num: 0

¥
¥

directives: {
// BlE—"TPmyModelIEHENXIER
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<input type="text" v-myModel="num">
<button @click="num++">mH</button>
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myModel: {
// IBLREX elIRNANARES objfEiEr
bind: (el, obj ,Vnode ) => {
// BB RNEREL Lnputins
el.value = obj.value
// SBinputirEIRINEEMASH
el.addEventListener('input' , function(){
// RBRPEMARNELSXSNEMS
Vnode.context[obj.expression] = this.value;
})
s
update:(el , obj)=>{
// IR EFIHME BT ERE
el.value = obj.value;
¥
¥
}
}

</script>
<style scoped>

</style>

ssr lRFZiIRE R {124 2SR

e Server Side Rendering (BRS5im 8 4

SSR BRIZA T i Rseo[a]RY, 3 F—RREYTIERHseodI TIUERIFZIMAZRA, ER
ST —LEFRIE), IeInEMUERIGEE AN, EAERETIRITEERNTTEZ B INERTT
SEORYRT AR X BIERIRBINERE LA
SSRNFEEEMBRER KN TTARGFIRAER, MMLHseo,

TEEHYR

o EFIRKIMBELLRIE
o BEFImGITAZNNEERIRAE JavaScript 5|Z L
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nuxt

nuxt s2Vuel3& F N FESS — PN ETFvuelJSSRIEZE
B B S EmEER

( Incoming Request )
- 4z Ba
nuxtServerinit BRES RN
Store action
middleware FIEHET
1. nuxt.config.js
2. matching layout
3. matching page & children
- LIS
validate() BesH
Pages & children
Navigate
<nuxt-link>
asyncData() & fetch() .
Pages & children SRS
AR FER
Render
v

VueRY4&EdpEEA
|

beforeCreated && created

1
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Hith...

Hp A @eifo T ERRSImIERER
nuxt B H = RHE T E B shEARY

yarn

yarn flnpm Z47 %

1. yarnfBEE&Enpm, THEHEEEINMIR, BB Z%RE TEM.
2. yarnENNLE
3. yarnSEhNFaE

// #at

yarn init

// AINAKE

yarn add [package]

yarn add [package]@[version]
yarn add [package]@[tag]

// AR

yarn upgrade [package]

yarn upgrade [package]@[version]
yarn upgrade [package]@[tag]
// TR

yarn remove [package]

// LRERFAB K

yarn

vuelli B # 1T
e {EMAnpm run build --reportds LFIT AN ENL (Webpack Bundle Analyzer $&fH)
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HHENZENS

BT EERE index.htmITIE EEAISXHES|I NG RNIIE body IS
X cdn X4 npm 28

UIEERIIZ NS,

FF 2 Gzip [&4E

vue-router 71+ 24 B ERIE S _EZKAY

vue-router 2 7E4 A EHA beforeCreate MY ERIEE XY

// vue-router RIBAZBIIRAIEE
Vue.mixin({
beforeCreate(){
if(this.$options.router){
this._router = this.$%options.router;
this._router.init(this);
}
}
3

// vue-router{EFREANI AR L ERAbeforeCreatef B g routerfSiARKIEBER

vuex BT 4K ERIEE XM

vuex 1 vue-routergl 2 1E beforeCreatet EXIEEAY

Vue.mixin({ beforeCreate: vuexInit });

EBALTISHIFRE R Mscoped

css {ER >>>

<style scoped>
a>> b {/* ... ¥/ }
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</style>

ERIREY,
.aldata-v-f3f3eg9] .b { /* ... */ }

less 1€/ /deep/

<style lang="less" scoped>
.searchforminline-out {
/deep/ input{

width: 50px;
}
</style>

vue T1 H FRVE IS 23 3 E R B E (- e i

Hvuell B PROAGEEIRE, AETPOERNSRMITEREHHASIRER G —ILZER
M, AESSHEM—LER SEhETAENEEIET. AEBFZIEEERRRIX
NS IFROSE (4 destroyed R AU TSR BT

vue-router DT EIJHR 5 R 5 7E D1 E INER T A B PRIF R FHR BN
BRIE

vue-routerB 2 t—"1FiEscrollBehavior, BRI DMEYIIREIFTIE AT, BETIENREITNES,
NEBRIFRTIRNUE, MEGEMINBIIEAEF., X TINEERTE HTMLS history 23
Tl F,

const router = new VueRouter({
routes: [...],
scrol1lBehavior (to, from, savedPosition) {
// return HAERENEIMRIME
if (savedPosition) {
return savedPosition
} else {
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return { x: 0, y: 0 }

D)

X TVueBE REFTE 2G50 512 tHIR(0) &

& config {4 H HJassetsPublicPath@ BIRE N/ MA R/ JERX D/ NEITRIZ, BT

ML EFSHIRS 23R B R &l /static/img/BE Fr, XHENBREMEERN, URRERN/,

BEMETA THEXNERRER, BNERESRIEENNXEERKREXERRE, SEM LEEDT
Ay (o) @R

2vue-clifliEvuelnE, a8HF—PstaticBx, BHBEAREIZEZTEENT (ER#
RINE) BEvue-cliflZIR B AwebpackBd B XA AT I B — Mg static B F#2 M ZFdist B F
i, RIENZRNMIIRE, BEETENRFEMEs/assetsBRHP, FTHEEITEHNETR

B\ staticEZEH,

vue prefepch

vueFllreact 9+ 24 EBZE Mlkey

vueHllreact#BZcaiyongdiffE ARSI LEFIBTI RREY, MTAILAERT <

keyBF E(EF
o ENNEM
A AR RUIE & £ T RIRR RIRIZ 2T N AYARES, JRMEEERYTHAE,
o EfNIRIE

FREE NN _EkeyZ f5 AT A INRIRAVIEME R OIRES, MEHANEEEIIEHD
vuex B L SN @YEE
EEEPERVuex, SAPEARN, v-model&iIXEEHIZEHELE, BEXMERAFE

fEmutationFIEENRY, FRAEME—T5H1R. SEEFEAHGFP(ERvuexPIYstatel, B 2747
RER
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o 7Einput4BE value(vuexsfstate), SR ITinputiiichangedEinputB 4, ESHLIESIER
mutationfE i state 1B
o [FRTBsetterMIRNABEITERM., WUTEF (CREEAXHE)

<input v-model="message">
computed: { message: { get () { return this.$store.state.obj.message },
set (value) { this.$store.commit('updateMessage', value) } } }

Vue BN Mz 4R IR AR Object.defineProperty B+ A TRFE? J91+4ATE Vue3.0 RET
Proxy, 7 T Object.defineProperty

e Object.defineProperty /AR IZRIEA TR0, SEUBITHNA TIIAINTER, AEELINN ;

e Object.defineProperty REEFNIFXRIEM, MMEENEIMNR, BTEMHATIERD, R, B
MEENER, TEEREIRBH, Proxyl] AFIFENMNER, HIRE—MEHHNR,

o Proxy MY B ARIEX R, B URIEENAE., 1B o] M EEMEINME 4.

M43 webpack FAEFRIRIE, FUAEBIEARIFXKEIZEIR0IR T EFTIHE

SR T — ;B

X1 R G iR E @ Ewebpack;;

webpackEFIRIFME— PR ZMER, HBIHHMRIRSZS R HITER;

HMR Server {E£FwebSocketi@ATHMR runtime BEE 7, HMRIZITHHEIHTTPIERE Hijsonp;
HMRIZTTATE IR EFT AR, MRMAEXLERRTEEH, Nt AEDTTERRBF.

vih W e

B, PMEIRER (HMR) AR —1ERMINEE.
HMRE —MTEIEEIETTRIN RREF P IHIEIR  (ARGRI/MIFRIER) 1905, BEAR LA
MEFEERIEIRMAFE BN E T

vue DT ETHEYE A~ Rl Fr A (0] 23

E{EMBVue-routerffiIN B RS, =18%/serviceld/idiXFE R XZTidSHIHER ., HFrouter-view
EERN, BaNNZTidEHAERIFHouter-view, TIXHTEH(IFTHAENER

LR, BATATAESRTEM LN Erouter.go(0), BHIRIFIENTIEEHERNR, EREENR
MRIFTRERRTE, HEEATABARRERSXFENSE, EERT —LENE, &
IR A LA’ 575 ] BARR R [B) 77,

o {FAwatchA%

watch: {
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"$route': function (to, from) {

// EFTEBEORIFTEE
this.newData()
ks
¥,

o BT i Zrouter-view HRTkey KIAZIRIFTAMNBR, BINERNMEXMALE (BABERIVR
Tz, PRUAMEBEHEAZIMEBFREHRE)

<router-view :key="activeDate"></router-view>
//BRAT—1TREMERNHRNZkey, BHEE (FBE)
//this.activeDate = new Date()

o ME—MEAXENAE
o EHAMHNEIREM, BIIRZ(RA T vue-router:

beforeRoutelLeave (to, from, next) {
// SABEFZA RIS N B A E B
// AIATAEAAHER] " this®
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VueZB{4
vueZB {595

1. fEvuerv-routerfiF=ENB— M TTHEAR REME—TTAYG, S—MAGEEAE T SRITENERNEN, Hhthates—
LEHIRLIE, AJOMAHERE, BTTTEHNESASTEXNREENA, MERENEERNME —LERNRFAHNERRAND,
MmEERETIHE.

ASLPRA AR, MEFNREASEHZXFN, FRERBEUSHER, SAMEFR. B—THREREDEINES, XX
FHOINEE, S—TEREEXNRRERBIERAN,

2. JBILAAMH, fEfF(swapper element), ELFIARERFRNEZEFTERR —LEY, X—XKBEGEERN TABIHRMSE, [
AT DAL EA A B IR D B RRA T, BT R B,

3. WSSAAM, X—RAHMIBILAHREMN. SNEREXAMN, WSAMRMNTEIRIIAMHOEM LMK TSP, tEARER
HANH, RI|BAUSHOBIERIGERIES, XMAHRESRNLSHT AJBAER.,

ZH {4 RY =22 prop event slot
prop /& 1%

EXTAGABLERTNEENEY, EFEHNZOINGEHEERXTHRHATEEN. SBAAMN, props RIFANRNE
%, BREFAMEHNETEMRERE. RMEHBEXRREENE.

props: {
// BRZEEGN  (Cnull® EERZ(ECIREEAIIN)
propA: Number,
// ZFpEE
propB: [String, Number],
// IMEBRFRS
propC: {
type: String,
required: true
B,
// BF, BERME
propD: {
type: Number,
default: 100
s
// A [ NROECMEN SE—1 I REURE
propE: {
type: Object,
default: function () {
return { message: 'hello' }
ks
¥,
// BEXHKIEREL
propF: {
validator: function (value) {
return value > 10
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Bftprop EIEHIER RGN, RABIRREESEIET FIMBINENREE, HATFERIRESynC

<button :myProp.sync="ID"><button>

slot 1H1E

MREBLHANFERNAERNABS A FEZRENEE,

// myConfig 4t
<div>
<h2> BEXRAH </h2>
<slot>
KR AHHIIEE
</slot>
</div>

// myCom TiMH
<div>
<p> XEEHTIE </p>
<myConfig>
<p> HKEEHMHER </p>
</myConfig>
</div>

// BRER
<div>
<p> XEHEHTIE </p>
<div>
<h2> FHEERAMH </h2>
<p> BERBHEER </p>

</div>

</div>

ARiHE

FTRAUA—TEHE4 S name RE—SEENAD RKAT. STHEETUETEANRF. AREEELEATHERDTH
XN slot F5EMTTR. HRBAUNMEREREE, FARARILENASHRNSHEE.

// myConfig 4t
<div>
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<h2> HERXAH </h2>
<slot name="slotl">/slot>

<slot></slot>
<slot name="slot2"></slot>
</div>

// myCom T1[H

<div>
<p> XZHMTTE </p>
<myConfig>
<template slot="slotl">
<p> FE=Eslotl </p>
</template>
<p> BEE2—TpirE </p>
<p> HEBI—TpinE </p>
<template slot="slot2">
<p> HFHEslot2 </p>
</template>
</myConfig>
</div>

// EREFRTIE

<div>
<h2> HERBMH </h2>
<p> FHEslotl </p>
<slot></slot>
<p> FHEslot2 </slot>
</div>

HR—TAEN

BEx

- myLogin
- index.js
- myLogin.vue

main.js

// EEHE

import myLogin from './assets/mylLogin’;
// RBEHEHEVue £

Vue.use(myLogin);

index.js
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// 5lAmyLoginfB{
import myLogin from './myLogin';

// o EBEInstallHiELEVue . usefEAEREIVue £
export default {
install(Vue) {
// EZREM mylLogin 4B
Vue.component('myLogin', myLogin);

3
}
myLogin.vue
<template>
<div class="my_login_box">
<p>
<span> FiS: </span>
<input type="text" ref="phone" v-model="phone">
<!-- B—1iEtE, #HtERphone HERELIEphone 1Rfitiaslot-scopelEd -->
<slot name="phone" :phone="myProps.phone"></slot>
</p>
<p>
<span> Zi3: </span>
<input type="password" ref="password" v-model="word">
<!-- B, iHEtERword HERELIEword Eifttaslot-scopelEf -->
<slot name="word" :word="myProps.word"></slot>
</p>
<p>
<button @click="submit"> FE</button>
</p>
</div>
</template>
<script>

export default {
name: "myLogin",
// SREVRBHERITRAEIE phoneReg , wordReg, prompt

/**
*
* phoneReg FAAIIENILE
* wordReg ZRBAYIENITED
* prompt IRRER
* */
props: {
phoneReg: {

// type BUEZEE , default BIME , TERRREBIEREFTEEAR A returntizk
type: RegExp,
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default: (O => /A1[34578]\d{9}+$/
s
wordReg: {
type: RegExp,
default: (O => /A[\w]{6,12}$/
}’
prompt: {
type: Object,
default: O = {
return {phone:

}

A} v i = I

fBiz', word: 'fHiz'}

ks
by
data(Q) {

return {
phone: "',
word: '',
myProps: {

phone: "',
word: '

ks

ks

I
methods: {

// REBMH

submit() {
// —ERB=ERT
this.myProps.phone = '';
this.myProps.word = '';
// FIHrEE S SRS ENRTE R
if (!'this.phoneReg.test(this.phone)) return this.myProps.phone = this.prompt.phone;
if (!this.wordReg.test(this.word)) return this.myProps.word = this.prompt.word;
// BEEAMERZERABRAGEsubmithiE , FEBEREEITE.
this.$emit('submit', {phone: this.phone, word: this.word});

by
// —EFEZ input B4
mounted() {
// 3KBthis
let _this = this;
// B—RANNEMESHE, HEBISRNBIEZETE,
this.$refs['phone'].addEventListener('input', function ) {
_this.$emit('phoneJudge', _this.phone)
D;

this.$refs['password'].addEventListener('input', function ) {
_this.$emit('wordJudge', _this.word)

s
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</script>

<style scoped>
.my_login_box {
width: 300px;
height: 450px;
border: 1px solid #000;

ks
</style>

5| RAMRTIE

<template>
<div class="hello">
EAmy-login A& , EAFTRIFNIGUEAIEN -->

<!-- T=EEH , ZTRNENNBASH, BRENANRERMESRS -—>

S
<my-login
:phone-reg="/A[1][3,4,5,7,8][0-97{9}$/"

@submit="submit"
@phoneJudge="phoneVerify"
@wordJudge="wordVerify"

:prompt="prompt"

<template slot-scope="props" slot="phone">

<p>
{{ props.phone }}

</p>
</template>
<template slot-scope="props" slot="word">
<p>
{{ props.word }}
</p>
</template>

</my-login>

</div>
</template>

<script>

export default {
"HelloWorld"',

name:
112
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data() {
return {
prompt: {phone: "{REIABIFHSHIZ', word: "{REANZIBEE"]}
ks
by
methods: {

submit(val) {
console.log(C BF aEE T FHS:${val .phone}; Z1G: ${val.word} )
log
phoneVerify(val) {
console.log(" AFEEZREFNSBMAES{val} )
B
wordVerify(Cval) {
console.log( AFIETEREEBHAES{val} )
}
}
}

</script>

<!-- Add "scoped" attribute to limit CSS to this component only -->
<style scoped>

</style>

B EEME— T REBRNERAN,
vue AR EET

ref ‘AT RREREEMSIRES

// comA ‘it
export default {
data O {
return {
aData: 'xff'
ks

1,
methods: {

aFunc O {
console.log('xff")
ks
ks
ks

// comB 4B{f
<template>
<com-a ref="classA"></com-a>
</template>
<script>
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export default {
mounted () {
const classA = this.$refs.classA;
console.log(classA.aData); // xff
classA.aFunc(); // ¥TEIxff
ks
ks

</script>

provide / inject S N\ {X$6i

BRMBE—EER, URF—MASERaEMAFIEREN—TMEE, TCAGRRESZR, AR L TEXAR
M AR B IR R AR,

ENKBAT AE IvuexI— M ER AR, BREEAENS, IANKBHEFERRAMHTER, NEFEWSHER
provide ] inject EHANZRIMNEY., XZZIBEANZH, AWM, WRIMRENT —THERIFNNSR, BAENRNEETEZER
MAINzAY

<!--- app.vue -->
<template>
<div>
<router-view></router-view>
</div>
</template>
<script>
export default {
provide () {

return {
app: this
ks
o
data(){
return {
userData: "123"'
ks
ks
ks
</script>

<!--- AHEH --->
<template>
<div>
{{ app.userData }}
</div>
</template>
<script>
export default {
inject: ['app']
ks

</script>

114 214




SR INIRENE appvue EEMJuserData BETE &M, FTEEMHMR, FEEBFRBH ARSI

setTimout(()=> this.app.userData )

onSemit

emit@EHFAMRI LAk BELES  AREE-LSHABRTHREE , —REREBREXFBAX N4 MR |, BIEA
onf A IR EITBEXEH,

N L E{ERVuetDiERR
HIEERAMS MR, EMENBRAN
MRBEOBIREMEERIT RN, BEDSOBRAN.
FEY LRI ZRNNE, X RERR Q%2 Ebody BEMTI A2 E#app REM .

Vue.extend F[1 $mount A1 FH

// BRBIFGERE—T WS

import Vue from 'vue'

const MyCompunt = Vue.extend({
template: '<span>{{ myText }}</span>',
data(){

return {
myText:'this is Vue'

¥
D)

// BIEMEZIAISESI
const myCompunt = new MyCompunt().S$mount();

// BATAI S EESNT R

new MyCompunt().S$mount('#app');

// A $mount, BEIZFECIEXIHIITIEE el EIN
new MyCompunt( {el:'#app'?} );

Render & %8

HAE A EvuetzOE, REIDOM,

HAT@ RSN TTENEZEHE S5 Etemplate BEEA, ABvuelSE IR BIEREELIDOM,

TEEEACDOM, FEINDOMZEIEITjsAMBR], FRLUHEFEAEREENTRIZIER/N,

Vue HZFELERZEER TEA template KEIERIRAY HTML, AME—LHEH, REMNFEE JavaScript N2 RIZAVEE
XAHRAT AR render fREX, ELE template EEOARIESS.
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Render F ¥ RUTER T2 IEtemplate B BRI #5505 Vnode

export defaultq{

data(){
return {
ks

s

render:(createElement) => {
return createklement(
// {String | Object | Function}
// =1 HIML WEFRFH, AHRETNSR, 5HE
// B EREA—ME— async FERE., HFESH.
'div',
// {0bject}
// — P BEEEREXEMHNEIEN R
// {REJLATE template HR{EFRXLEHFM, FLIASE.

{
props: {
level: {
type: Number,
required: true
ks
s
class: {
container: true
}’
style: {
color: 'red'
ks
'8

// {String | Array}

// FEMTE (VNodes), B “createElement()” HEMAK,

// BRIDMERFRERENR “NXAREBT R, AIIESE,
L
'"RE—LEXF',
createElement('hl', "—MIkE"),
createElement(MyComponent, {
props: {
someProp: 'foobar'
ks
iD)

template FrenderfyX 3l
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// template H9FZ
<template>
<div class="box">
<p style="font-size:1l6px"> fREF </p>
<span v-if="show" > Vue </span>
<span v-else > ¥k </span>
</div>
</template>

<script>
export default {
hame: "test",

data(){
return {
show: true
ks
ks
ks
</script>

// render iz
<script>
export default {
nhame: "test",

data(){

return {
show: true

¥
b,

render(createElement) {

/1 < --BIE—piRE-->
let pNode = createElement('p' , {

domProps: {
innerHTML: '{R&F’

b

style:{
'font-size':'16px"'

}

s
let hNode;

// <! --BIE—ThlirzE-->
if( this.show ) hNode = createElement('hl' , 'Vue');
else hNode = createElement('h2' , '"i#h¥k');
// <!--iREldiv-->
return createElement('div' , {
class: "box'
},[pNode , hNode])
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}

</script>

BIE M

BRAMMEAGEEECREBES

<template>
<ul>
<my-ul></my-ul>
</ul>
</template>
<script>
export default {
name: 'myUl’
ks

</script>

—HREATS I N B HIRHEER R import myUL from ‘myUL#A G @1 componentss T ZIA L £,
ERUNREEAERZHNBRAEREANESIREN, FIEYHEABEHBRNFEM EEREH

<template>
<ul>
<my-ul :add="add + 1 " v-if=" add<3 "></my-ul>
</ul>
</template>
<script>
export default {
name: 'myUl’',
// :add REIBASD. sync BNUHMETIEST, EAMBNEIERSEMR

props: {
add: {
type: Number,
default: 1
}
ks
ks
</script>

vueRfES AN R BRN{E

Vue FEEAINIST SRIE MR INSLAIBR

// R
export default {
data O {
return {
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b
methods: {

handler (O {
this.obj.name2 = 2; // AZ2MORIHEH
this.$set(this.obj , 'name2' , 2) // Kz

}
}
}
vuex {RIR{LAVIE/E
@ state
® mutations
@ moduleA
® state ® actions
® actions 1111 © getters

_ @ getters___~ © state

}Rstore
® mutations / J

® mutations

® moduleB

@ actions

@ getters

BAHRBEIRMA AL i vuexBIiH R, HZvuexi§E—TMEREREH ZImodules EE T, AEEEER 7 HIRITRIPMERIE
R
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Vue E i &R S 6]

Vue Rl iz =X R 28 (EF

vuefgNa N = R IR

)

BIEMISERRME, 1THRSNAREIIN, @idobject.definePropertySEE1F SN E 14t #setterflgetter,

ERERETMNRMERRTERATTHE, MR EITEIE.

o HERITER0bserver, BEBNEBIENRNABRIEHITEIT, WEEMAIZZRIEHBAITIE Dep)
o LR Compile, B TTERT /RRVIESHTHMEMEN, RIBESRIRGREUE, URAERNMIEFRE
e Watcher, fEJ9¥iZObserverflCompilefIHFR, BEGSITHIHIKEIS MNEMEZENIVERN, MITHEHEAEMEIERE, MM

EHIE

R TR X vuetE #n B AR IR AR

vue FNAE R EEIZE:
E—RIITFE,

vue SERIMBIEZZIHER, thMEMTTIAEIE. AR, FFRIR. EHDom~ER. BEFH—IEHR. HE

ERPMERFERE T LM R FRE, XA TERBEERBMNERRAIE SHEBINE.

A dn EIHASE F R 2N
(111Y)

beforeCreate
created

beforeMount

mounted

beforeUpdate

updated
activated
deactivated

beforeDestroy
destroyed

errorCaptured (2.5.0+
i)

E27

LB ZE, BUEMM (data observer) 1 event/watcher B4EE Z BIHIERA.

TEXGIRIESTREHIIENER, EiX—%, IHESTRUATHEE: HIENN (data observer), B4R IERN
1IZE, watch/event E4ENE, AT, HEHMEREA, Sel BEBRIAHT A,

FEEHTIRZBIBIER: 18X render RENERBIEA.

el #FTEIER vm.
el&#  HEHINEH EEZFRARAZHF. MRrootEPESR T — M XRATE |, Ymounted B A Btom.

el BEXHEA,

HURERRITEA, RLETEREL DOM T4 T 281, REESEEM ZAIAEIAR DOM, EEaIFEERRERN
MNEHRITES. ZHFERSSIFERBENRER, FARBVIRNERZERSIHHT.

BT HIEENSEREN DOM EFNERITHT, ARZEREMAZHETF.

keep-alive A BIERTEA . 2 F RS RIMERPEITHKIFA,

keep-alive AHEFRITIEMA . % FERSRIWERIEI B,

LHHBRZAIER. EX—F, XONATETA. ZBFERSSIHERBE R EIER.

Vue SEHISHERETEA ., ARG, Vue IPIERHMERGHSRIE, MENSHLITRSWSER, MENT
PSR, XA FAERSHIMERBEAHIERA,

SR TRE FAEMNERNEER. EBRFRKE=T28 BRNR. REBRNAGZHINR—
BEHERERESNFNE. LHFILIRE false LAREIEZ IR SRR _EEHE.
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Events & Lifecycle

Init
injections & reactivity

Has NO
“el” option?
when
vm.$Smount(el)
is called
“‘template” option?
YES NO

Compile template Compile el’s
into outerHTML
render function * as template *

( beforeMount ) .................

Create vm.Sel
and replace

“el” with it

( mounted } ----------------- ' beforeUpdate)
when data
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’

Virtual DOM
re-render

and patch

1
1
' >
1

when AETTTT L <

vm.Sdestroy()
is called updated )

( beforeDestroy }

Teardown
watchers, child
components and
event listeners

( destroyed } Destroyed

*template compilation is performed ahead-of-time if using
a build step, e.g. single-file components

Vue B4 template 2 H{AI4% 1% A R IEAY HTML HHEIIR @48 E S F 45 PRINEERIIR?
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initLifecycle(vm)
initEvents(vm)
initRender(vm)

callHook(vm, 'beforeCreate’)
initState(vm)

callHook(vm, 'created’)

template / el /render function
compileToFunctions()

______

optimize() » render function
| VN

\
1
: : . & P
new Watcher() ‘\ ! -"
. ™ &

= generate()

- -

-—---
g

oo b S

<
\
1

Update DOM

destroy() \ N 4

Vue 2.0 RRERTE

1. BRE—DT I —"vuell B

2. BERIRIZEFEvueE ap A ERMImountM ERE1THY

3. TEmountB ERAIBHEHIT T compile 75 iEE template EEHIA B L1 BB IEAIhtm U ES

4. parseffi ER 2 BhtmEE L Bast(RZIBEN), FARJARBIEBIEEN. £ Vue PRIEEEMBAKREN. IBEFNER. BUHNMRXFXAR
B9)S X%, DARIRFIL DOM 4544,

html: "<div id="test">texttext</div>"
//htmlikikpfast

ast: {

// IREEER

type: 1,

// R

tag: "div",

// WETARMIIZR

attrsList: [{name: "id", value: "test"}],
// WRETARM

attrsMap: {id: "test"},

/] IMBEXRR RFE
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parent: undefined,
// FiRERMIIE
children: [{

type: 3,

text: 'texttext'

ks

]’
plain: true,
attrs: [{name: "id", value: "'test'"}],
// ARERITRRR
key: 1

1. optimize Z¥JparseE i MastM TS HBRMAGHFSABTRNZNLEERE XA, THEESXERIFHAS)
2. generate K, ZHF—TastNREIZ—TABFANG EZFEEENERA.

<template>
<div id="test">
{{val}}
<img src="http://xx.jpg">
</div>
</template>

//RIEHH
{render: "with(this){return _c(C'div', {attrs:{"id":"test"}},[[_v(_sCval))]),_v(" "),_m(@)ID}"}

1. FEcomplieIRERZEREM—TrenderFRHFE , FETRME new watcheriX MHMESII G ENIBUIBMITIENT, render REM EEIE
WITRENEAFIERRN, EEREZENEM vnode, HiXT render REFRFBEE—/R mount, NELHEEIEEAVINE, K
TR, &M Vnode, JIRZEIENEF, B4 Vnode =5 HUEINZE ZRIA Vnode #f diff, MABMAMZE, MIEMEIKINELEN
DOM LI

fRZ ARSI IE=R15? BATIRA?

fEvue-clif| FLEEEAYsre X T EAIE—MilterSXER, BEELIZE—Nindex js3 4

rc
— filter
| F— index.js
I

| —

main.js

[ & N\

RIEHEIndexBEEE N TR/ 75

function filterOne(n){
return n + 10;

ks
function filterTwo(n){

return n + 5;
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ks

exportq{
filterOne,
filterTwo

(Ed:E]

// ¥ filter/index.js
import * as filters from './filter/index.js’'
//BHFIESENTIERH RN 2RISR
Object.keys(filters).forEach((Ckey) => {
Vue.filter(Ckey, filters[key]);
iD)
/ BEMANEERERTIRET .
// {{test | filterOne}}

Vue jsBE BiETTHLH

parse

optimize
3” compile()
P ,/ generate
init -
- \
\
™
\\
N
\
render function
™ ™ Collect as Dependency s
T - - <k
m---————-toudr"— I
1
i
not:fy render
e [
\\ s_....' i
\ 1
\\
N Virtual DOM Tree
update
AN
\
\\
\‘ - - s
\ > il
: patchVnode
patch() O‘ updateChildren

-

-~

- -
-

[oou
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1. Fe TR A dER: initBAKzmount

2. BETIEMRGRIE: compile, FRIFREZFR N render function, SEREE: BRI &jsx

3. BTIMR U AREULEE . render function => getter. setter => Watcher ##{Tupdate => patch B3I FEIA R (EFERAT K B 45 B 57
AIZRRE .

4, K EE R EIRT A 7= Virtual DOM: render function #E#5{t AL VNode 75

5. B diff 8 A Tpatch BN E

B MRCRESR

new Vue() -

£ new Vue() Zf&, VuemTER_initNERAEEHITHIAMN . MMEWiaf, SaEH, H4, props, methods. data. computed 5
watch &,

HsBEME D M E0bject.definePropertyig Esetter 5 getter FRENFRIH MR DAK TREIKER]

BIE: wiF

126 214



parse
e —

optimize

- compile() &

generate

render function

| a— |

VuelRIB R EHIDOMIIELZA templateZBiZALASTIZIER -> BiRHR A renderR £ F22R[E—1"VNode(VNodeRi & VueHIEHIDOM
TR
compileZRiERI A BY parse. optimize 5 generate = MNER, RAFESZ render function,

E£=%: Iz
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render function

”
ﬂ-" '
getter - - fOUCH =

i

I

I
render

[}

]

|

= = Collect as Dependency
Watcher i
ey
-~

~

Virtual DOM Tree

~
update
»
\
\
\
\\ - —-
s
\ i
[ -
’
,
patchVnode
patch() *{ updateChildren
) ~

FEinitA AT RE L Object.defineProperty #17 740, E{EMFKIREXNFRIZIMAVRH R L getter /575, TRIERIIHRAR K setter)5
o

3 render function BIEZRAATIR, FRNZIREFAHRIE, FIUZRALAL getter iR BUATTIRIIER

B ER AT B R B VR B watcherXI RIFIME S AT B2A91T & depfUsubsH, MMEMIN TR F

Watcherl

,

Watcher2

I

Watcher3

:

BT RESIR AL ST N fsetter ,  setter BN Z BIFKIHIKE S EIAdephE—Pwatcher, SIRENBCHERTTH
EEERIE,
X B fgwatcherf FFE& B BBupdate S R B FHTME, XA E)IAREA patchFIPAGI F45 EFHAIRES,

SEM%: Virtual DOM
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IT
render functionf/ ERAYRT R template S 5L FVNodeT5 52, Virtual DOMELSERE 2 —lavaScript I RIEAEIAIR (VNode s
R) HAANRNBEEREARE TSR, LMRLEME—TNEIDOMN—FMHR, REEEBIEMREEXITNRERIE
IHEL,
HFVirtual DOM 2 BAjs3I R A E MR M AP T AT IMEAFT A A B RIFIEFE S MR,

// REEE
type: 1,
// WRER
tag: "div",
// WHEITARMEIIE
attrsList: [{name: "id", value: "test"}],
// WETARM
attrsMap: {id: "test"},
/] WEXRR XE
parent: undefined,
// FiREREMIIE
children: [{

type: 3,

text: 'texttext'

ks

]’
plain: true,
attrs: [{name: "id", value: "'test'"}],
// RERITRIRRT
key: 1

BREM AT ISR

<div>
<a>click me</a>
</div>

BhHP: BHMUE

129 214



patchVnode

updateChildren
‘\

~———
BR— M REBIHRTFER setter -> watcher -> update BTRTESEAZIRIS IR
EHOENER R , HEIERETHRIEE H{Trender functionFi A LASEI— T 3TA9VNode 7 &1,
TR R patchfMER, SNSRI BEURK Elpatchth %, RAEFITIIFEE, RKEMINNERE, FERHIH—BD
ESEMEEBN,

vuelfi{ &3k

vue IR T —DVueusef AR E G

vue.use(vuex)

ifancae DN S

// &
// BliEuseRiE EASE HHE BRI (WU LALIE, SEEFRRRE, BAREBABER, MUGER)
Vue.use = function (plugin: Function) {

if (typeof plugin.install === 'function') {
// FIBTEANNRG RS RM T installBE, NRRH T HEMIERXMEHFERFEVUeRlE, FthistEm@plugin, HEMEA
args(vueS 5 E/MATvUe)
plugin.install.apply(plugin, args)
} else if (typeof plugin === 'function') {
// BRBERANZEF RS R— 1AL, RIERE.
plugin.apply(Cnull, args)
ks

return this
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vuexBEI A ERIZTT AL

BRE— RGN

Vue.use(vuex)

vuex B fEvue IR T install /5%

let Vue;
export function install (_Vue) {
// BvueS I FHEREFEFR
Vue = _Vue
// {EFvue.mixinAEBEvuexInitiRiE#beforeCreate i FHE
Vue.mixin({ beforeCreate: vuexInit })

vue.mixin j&;& #beforeCreatefi F 2 &, B—"MvmAYSLHIESEIAAvuexinitFi%,

function vuexInit ) {
// this #gMlvue this.$optionsigAMMIAKVuelIFRHMEE NS
const options = this.$options
// N RBEEEENT store , WREANTIEHEstoreZ2RT mEREIFoptions. store ML this.$store, ENI
NAREBATERT R, MRT R $stored3REL,
if (options.store) {
// WRoptions.storeRREN, ERERENREZ
this.$store = typeof options.store === 'function'
? options.store()
: options.store
} else if (options.parent && options.parent.$store) {
this.$store = options.parent.$store
ks
ks

axiosHIAERZTTHH (EE)

axios =—" 1" ETF Promise BhttpiEkE, AJABTEN %23 node.jsHiE1T,
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AXiOSHIIE BR KL

=]
interceptors &R =& 28

=
dispatchRequest)six

ER#EHSE transformRequest
I
=
httpi KSR 2%

o Rz #£351.2% transformResponse

interceptors Mo iy = #5238

4.2 Virtual DOM?

— 1 EIEHNDOMITERE T RAK
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> var div = document.createElement('div')
var str = "'
for (var key in div){
str += key + ' '

< "align title lang translate dir dataset hidden tabIndex accessKey draggable spellcheck contentEditable isContentEditable
offsetParent offsetTop offsetLeft offsetWidth offsetHeight style innerText outerText webkitdropzone onabort onblur
oncancel oncanplay oncanplaythrough onchange onclick onclose oncontextmenu oncuechange ondblclick ondrag ondragend
ondragenter ondragleave ondragover ondragstart ondrop ondurationchange onemptied onended onerror onfocus oninput
oninvalid onkeydown onkeypress onkeyup onload onloadeddata onloadedmetadata onloadstart onmousedown onmouseenter
onmouseleave onmousemove onmouseout onmouseover onmouseup onmousewheel onpause onplay onplaying onprogress onratechange
onreset onresize onscroll onseeked onseeking onselect onshow onstalled onsubmit onsuspend ontimeupdate ontoggle
onvolumechange onwaiting click focus blur onautocomplete onautocompleteerror namespaceURI prefix localName tagName id
className classList attributes innerHTML outerHTML shadowRoot scrollTop scrollLeft scrollWidth scrollHeight clientTop
clientLeft clientWidth clientHeight onbeforecopy onbeforecut onbeforepaste oncopy oncut onpaste onsearch onselectstart
onwheel onwebkitfullscreenchange onwebkitfullscreenerror previousElementSibling nextElementSibling children
firstElementChild lastElementChild childElementCount hasAttributes getAttribute getAttributeNS setAttribute
setAttributeNS removeAttribute removeAttributeNS hasAttribute hasAttributeNS getAttributeNode getAttributeNodeNS
setAttributeNode setAttributeNodeNS removeAttributeNode closest matches webkitMatchesSelector getElementsByTagName
getElementsByTagNameNS getElementsByClassName insertAdjacentElement insertAdjacentText insertAdjacentHTML
createShadowRoot getDestinationInsertionPoints requestPointerLock getClientRects getBoundingClientRect scrollIntoView
scrollIntoViewIfNeeded animate remove webkitRequestFullScreen webkitRequestFullscreen querySelector querySelectorAll
ELEMENT_NODE ATTRIBUTE_NODE TEXT_NODE CDATA_SECTION_NODE ENTITY_REFERENCE_NODE ENTITY_NODE PROCESSING_INSTRUCTION_NODE
COMMENT_NODE DOCUMENT_NODE DOCUMENT_TYPE_NODE DOCUMENT_FRAGMENT_NODE NOTATION_NODE DOCUMENT_POSITION_DISCONNECTED
DOCUMENT_POSITION_PRECEDING DOCUMENT_POSITION_FOLLOWING DOCUMENT_POSITION_CONTAINS DOCUMENT_POSITION_CONTAINED_BY
DOCUMENT_POSITION_IMPLEMENTATION_SPECIFIC nodeType nodeName baseURI isConnected ownerDocument parentNode parentElement
childNodes firstChild lastChild previousSibling nextSibling nodeValue textContent hasChildNodes normalize cloneNode
isEqualNode isSameNode compareDocumentPosition contains lookupPrefix lookupNamespaceURI isDefaultNamespace insertBefore
appendChild replaceChild removeChild addEventListener removeEventListener dispatchEvent "

ER 5 2F0ATERIE DOM IRITRUIRE E 20, I PREMEM DOM B, SF-E—ERMEREERE,
AMEMDOMIMZEM|sH REMRAVEAR—TDOMITR, ELIZNTHREN AN LERENDOMERFERS

// vue AERHZER EildomiVNodeT SiEiA
// XEHVNoderi 2% ESEDOMATHI S48 1A
export default class VNode {

tag: string | void;

data: VNodeData | void;

children: ?Array<VNode>;

text: string | void;

elm: Node | void;

}
// vueREREERAIVNode B BB —RERM, HNBMNEFRMBREZFAELETHNVNode T RFAI AT

html: "<div id="test">texttext</div>"
//htmli%iepiVNode (ast MR ToiRiAVNode T =i, XEIEWERRIMALARE)
VNode: {
// AREER
type: 1,
// R
tag: "div",
// WETARMIIR
attrsList: [{name: "id", value: "test"}],
// WETARM
attrsMap: {id: "test"},
/] WTERR XE
parent: undefined,
// FIERBMTIER
children: [{
type: 3,
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text: 'texttext'
ks
:]’
plain: true,
attrs: [{name: "id", value: "'test'"}]

}

B AL —"VNode

B EE— VNodetiE R L

class VNode {

constructor (tag, data, children, text, elm) {

/* LRI AR R */
this.tag = tag;

/*LFH R —LERIRIER, thiliprops. attrsBHE*/

this.data = data;
/AERITNRNTFTR, B—T8EY/
this.children = children;

/* LRI R A*/

this.text = text;

/* SEIRET R3S N A ESEdomTs = */
this.elm = elm;

BNE—THMH

<template>
<span class="demo" v-show="1isShow">
This is a span.
</span>
</template>

Bll#E—Trender function &%

function render () {
return new VNode(
'span',
{
/* IEEREA */
directives: [
{
/* v-showig& */
rawName: 'v-show',
expression: 'isShow',
name: 'show',
value: true

134

214




1,
/* E&&class */
staticClass: 'demo'

3

[ new VNode(Cundefined, undefined, undefined, 'This is a span.') ]

g

{EF3render function J$HTMLEER AL VNode

{
tag: 'span',
data: {
/* IBREEEA */
directives: [
{
/* v-showig< */
rawName: 'v-show',
expression: 'isShow',
name: 'show',
value: true
ks
:] b
/* §8&5class */
staticClass: 'demo'
}’
text: undefined,
children: [
/¥ FHRR—1PXAVNodeT R */
{
tag: undefined,
data: undefined,
text: 'This is a span.',
children: undefined
ks
]
ks

VNodeFiBIE5Em T, AREENAIIRIN—E75A

// BIE—ETR
function createEmptyVNode () {

const node = new VNode();

node.text = '';

return node;
ks
// BIE— XA TR
function createTextVNode (val) {

return new VNode(undefined, undefined, undefined, String(val));
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ks
// TE—" VNode g
function cloneVNode (node) {
const cloneVnode = new VNode(
node.tag,
node.data,
node.children,
node.text,
node.elm
DK

return cloneVnode;

vueE B AR TEEE R E Y

EXImodelEHTTIRIFRIANR , =READepHIwatcherSI R, watcherS AN R AJupdate RIBIE . RERIFHAIVNodefE
B9VNodei#tfT— M patchfid i, LEWHEFNESR, AERNEPNERLEHITERSIIE L

vuefIiEF 82 EAMAY

FEDOMA LR — s R, AT ARIFERERR LIR—EEXN XTSI RIBRIE, HINRZFEEvuelNEECEFRINIG
R AEER R A AT T ,

const nodeOps = {
setTextContent (text) {
if (platform === "'weex') {
node.parentNode.setAttr('value', text);
} else if (platform === "'web') {
node.textContent = text;
ks

s
parentNode () {

¥,

FAMBEplatform3EX o FE &, FEHHNAENFaMEERNXIMED,
diff 8% (patch2{t+4)

patch EEZE X EHDOMERF= LN EIEHITERLERE, RvuepI—MLOINREE,
HohZ S RO 2 diff %
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old VNode new VNode

-, S

)] .
R Qbo

old VNode new VNode

- -
ﬂ D J

® 0 @ ® OO0 ®

HACIFEIENZEIERELN D . WD TN HITLEN, RWERBOHTER, SEEMSHIEEEHE
.

proxyfCEE? EEIR QR E R B4 FRiPdataFEETS?

RIEBAERRLZE S propsilldata LA EIMHIERIVMSEHI L,
HoBEBEERREMENMEREERM BT thissiBEVMEIRER, BEH(MNEME N EdatasiEpropsHH), BXEEAMEIRY

// #1%#0bject.definePropertyfy75ik
const sharedPropertyDefinition = {

}

enumerable: true,
configurable: true,
get: function(Q{},
set: function(){}

// % proxy{IEEEL

// target VueByEf| (this)

// key FiEdataziFpropsiikeyZ=F ({RECSEH) BEMEkey
// FRERIEMN_IERBILEELE
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export function proxy (target: Object, key: string) {

sharedPropertyDefinition.get = function proxyGetter () {
return this._data[key]

ks

sharedPropertyDefinition.set
this._data[key] = val

ks

// FEREUER @S E

Object.defineProperty(target, key, sharedPropertyDefinition)

function proxySetter (val) {

// A
function initData(vm){
let data = vm.$options.data;
const keys = Object.keys(data);
let i = keys.length;
while (i--) {
const key = keys[i]
proxy(vm, key)
ks
ks
b

M Rz =4 R LR R B SR B B R EE

/) HER—D NEERE
class Observer{
// BIEVREIIER IR
constructor(value){
//HEANSHESE— TR
ifC !'value || (typeof value !== 'object') ){
return;
3
//BRwalkFEN T RIZEEObject . defineProperty5ik
this.walk(value);

ks
// WalkF AL R EmMIIFTEREERIMObject . defineProperty5ih
walkCobj){
const keys = Object.keys(obj)
for (let 1 = 0; 1 < keys.length; i++) {
defineReactive(obj ,keys[i])
ks
ks

}

// BXNFRIZREObject.definePropertyik
function defineReactive(obj , key ,val){
// BIE—"depi]TEZE LA

const dep = new Dep();
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// ¥% Object.defineProperty
Object.defineProperty(obj, key, {
// ZEMERIEXN R
enumerable: true,
// MR AR AR ER
configurable: true,

// BEZEENEHRSTEIT S AR R ISR N RE

get: function reactiveGetter () {
dep.addSub(Dep.target);
return val;

i

// RERMAENEME FARNMRETdepEEMNsubs BEEMNMEE /A
set: function reactiveSetter (newVal) {

if (newVal === val) return;
val = newVal;
dep.notify(Q);
ks
3
ks
//1J%%& Dep
class Dep {
//885 7% target MREF
static target = Watcher;
constructor () {
// BRI ITREER%
this.subs = [];
ks
// BMRERMEEREH
addSub (sub) {
this.subs.push(sub);

ks
// BRAMERENERAE
notify () {
this.subs.forEach((sub) => {
sub.update(Q);
D)
ks
+
//RE

class Watcher {
constructor () {
Dep.target = this;
ks
// EFRE
update OO {
console.log("EHMME");
}
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mixinsSE I [ I

// mixins JERBX{4 src/core/global-api.js
import { mergeOptions } from '../util/index’
// BIE—"Tmixinsiik
export function initMixin (Vue: GlobalAPI) {
Vue.mixin = function (mixin: Object) {
// BRE—TEHEIEAENMESE options FEANMIMixins—iE{ERmergeOptionsHiEEFHF
Vue.options = mergeOptions(Vue.options, mixin)
ks
ks

// src/core/util/options.js,

/**
* Merge two option objects into a new one.
* Core utility used in both instantiation and inheritance.
Y
export function mergeOptions (
parent: Object,
child: Object,
vm?: Component
): Object {
// BRALENRE
for (key in child) {
if ('hasOwn(parent, key)) {
mergeField(key)
ks
ks
// RENEMEER BchildiEMH &HFloptions L
// Hrstrats SREIRARREEERARNSHKE props , methods . . . . K&
function mergeField (key) {
const strat = strats[key] || defaultStrat
options[key] = strat(parent[key], child[key], vm, key)
ks

return options

}
// FINREERRERXTEER MAZRE LH

function hasOwn( obj , key){
return Object.prototype.hasOwnProperty.call(obj, key)

}

// datat9&FH
/**
* Helper that recursively merges two data objects together.
&7
function mergeData (to: Object, from: ?0Object): Object {
if (!from) return to
let key, toVal, fromVal
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// SREXFREBER) key #M4A
const keys = Object.keys(from)
for (let i = 0; i < keys.length; i++) {
key = keys[i]
toVal = to[key]
fromVal = from[key]
// Hliftkey @ BENRE
if ('hasOwn(to, key)) {
// MRAENR EENS XN datalBRIN R ITE:
set(to, key, fromVal)
// FIERESRNR EXRNE
} else if (isPlainObject(toVal) && isPlainObject(fromVal)) {
mergeData(toVal, fromVal)
ks
// FRARAAEATREARNdatos A SRR E
ks

return to

}

// EamEREA
//RIAAEL Vue ZHIREGERRMGZEZMBWMER T — A, HX mixins FHFHTTHEAEH . XMBATLAMHE mixins
R4 an BB B R HORMATIIREA.
/**
* Hooks and props are merged as arrays.
Y
function mergeHook (
parentVal: ?Array<Function>,
childVal: ?Function | ?Array<Function>
): ?Array<Function> {
return childVal
? parentVal
? parentVal.concat(childVal)
: Array.isArray(childVal)
? childval
: [childVal]
: parentVal

WRIRIR IS vue R IX M EUR G E R IBAVIRAE

vue.js EXABIEMNSSEERHE-1THEEINAI, BiT0bject.defineProperty()SRENIFE Bt Isetter, getter, TEEIELED
NAMEESITRHE, MAENNEITENRE.,

B R:

o FEHobserveIEIEN BB TRINER, BIETFEUHNZRNEM, #i0L setterflgetter, XHHRIE, LXTWROENMEME, MH
Ksetter, IBARBENAIRET FURT(L

o compilefBHiRiRIES, BERPNTEEMAEIE, REVRAERTEMNE, HESMEIWNNT R EERRE, RINEITE
ERITIHE, —E?S(}Eﬁ o), KRB, EFMNE

o WatcheriT & £0bserverflCompile Z [BBEIFR, TEMNBIEE
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1. FEEXHMLAITEREMEITHZ: dep) EERINBE S
2. BEBWIE—"update() 5%
3. FEMZTRdep.notice()BANRT, BEVERE B BMupdate()5i%, FHitk Compile 4 EMNEIE, MINMSIE,

o MWMEREIBHERAND, EEObserver, CompilefWatcher=2, &I ObserverskiElfH SiImodel #EZM, &idCompilesR#EiT
RIFRERIES, REFAWatcherf&iE0bserverilCompileZ BIRVBEHTR, AZFIEIEZN > MEER; ERXEZE K (input) -> EUE
model T BRI EHPERR .

Vue.jsitemplateZm ¥ A IR 7

o BMEZ, MELEMHMASTH, BERIMrenderiREHREIVNode (VuelIEIDOMTI A=)
FETE:
B, B compilefmiZetiBtemplateRiIFMASTIEENT (abstract syntax tree B JEARIBAIMSIE R EMIFDARINAZE) , compile2
createCompilerfIR[E{E, createCompiler@FIABIER IR IEERHT., SFhcompileiR 1% & FHoption,
ARG, ASTR%ZIgenerate (BASTIBIAENIEEfL R render funtionZFE T BRI TE) S5FrenderiRER, renderfViR[E{ERVNode, VNode2
VueREIDOMTI =, BHE (WFER. FTR. XAFE)
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React
— RIS, HMEREE
material-ui

css RV E R EHHEA S fEhooksEH
C:/NNE

withStyles(styles)(({classes, ...props}) => {
return (
<11 className={classes.span}></11i>

D)

BIE—THIFER

create-react-app my-app

// typescript
create-react-app my-app --typescript

clsx fa {4

import clsx from 'clsx';

// Strings (variadic)
clsx('foo', true && 'bar', 'baz');
//=> "foo bar baz'

// Objects
clsx({ foo:true, bar:false, baz:isTrue() });
//=> "foo baz'
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// Objects (variadic)
clsx({ foo:true }, { bar:false }, null, { '--foobar':'hello' });
//=> "'foo --foobar'

// Arrays
clsx(['foo', @, false, 'bar']);
//=> 'foo bar'

// Arrays (variadic)
clsx(['foo'], ['', @, false, 'bar'], [['baz', [["hello'], 'there']l]]l);
//=> "foo bar baz hello there'

// Kitchen sink (with nesting)

clsx('foo', [1 & 'bar', { baz:false, bat:null }, ['hello', ['world']]]
, 'cya');

//=> "foo bar hello world cya'

React 7 setState {T ARMERZEE TR, (TAlREFIM?

fEReactd, WRZHReact5| KHIEHLIE (EEA0BTonClicks| XHIEH40E) , AR
setState A= ENE Fthis.state, BRIEZ I MsetStatei@FASEFH1Tthis.state, FriB FRIL
25V, I8R5 TReacti®iTaddEventListenerEIER IS HAMER L, T @D
setTimeout/setInterval =4 IS5 E .

[RE: 7EReactfsetStateFRESEIH, SIBIE—"1 L =isBatchingUpdates#|| W2 B 1% 8 fithis.statelX 2
EIRAFIR BB, MisBatchingUpdatesEkiAZfalse, RiZR IsetState= (G5 E Fthis.state, 1B
=, B—1T K #batchedUpdates, X R E=1isBatchingUpdates{Ee& Ntrue, 1M =iReactfEiFHFHF4t
R 7 B =X batchedUpdates, 1ERHIER, RiEHReactiZHlIEHLETFEsetState NS
[@+5 E Ffthis.state,

React 7 {APP/) #1APP Hft 24X 3!

{APP /) fXZ ReactElement
APP ;% React Component

React FIZHIRE

Refs f2tRA—FAN , FEATARIDOMTI RBLTE render /5 7EF B AIReact TTER
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class CustomTextInput extends React.Component {
constructor(props) {
super(props);
// BIE— ref FfFfE textInput B9 DOM T=
this.textInput = React.createRef();
this.focusTextInput = this.focusTextInput.bind(this);

focusTextInput() {
// BIRERRYE API {F text MAEREER
// FE: Bf1EE "current" ijlal DOM TE
this.textInput.current.focus(Q);

}

render() {
// EIF React FHVEIE <input> ref xExZ
// ¥EEREEEN textInputt Lk
return (
<div>
<input
type="text"
ref={this.textInput} />

<input
type="button"
value="Focus the text input"
onClick={this.focusTextInput}

/>

</div>
DK
¥
}

react H{H (S

AR )R AE T
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IT
BNEREEN, BENMEHE—FEEIS—7F. 7 React 7, RAHAINEFAL@ELE
props AT, MFAEMGHTEMR.

class Parent extends Component{
state = {
msg: 'start'

+s

componentDidMount() {
setTimeout(() => {
this.setState({
msg: 'end’
13
}, 1000);
h

render() {
return <Child_1 msg={this.state.msg} />;
ky
Iy

class Child_1 extends Component{
render() {
return <p>{this.props.msg}</p>
ks
Iy

FAHRRAH IR

AR IR L props 95T, BIAmM FRFAMFEITEM., mFAHFERAMFRN,
EHth BER A M [ FHEEEE props HITRIN, REBREAHZEN, ZEAEANREHE
SRR, FAGERZEREY, BFEAHBEEENESR, FATH, EEIRAMHER
B,

class Parent extends Component{
state = {
msg: 'start'

+s
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transferMsg(msg) {
this.setState({
msg
1
¥

render() {
return <div>
<p>child msg: {this.state.msg}</p>
<Child_1 transferMsg = {msg => this.transferMsg(msg)} />
</div>;
ks
ks

class Child_1 extends Component{
componentDidMount() {
setTimeout(() => {
this.props.transferMsg('end')
1, 1000);
}

render() {
return <div>
<p>child_1 component</p>
</div>

SRR EE T,

N FEBEHEIEXFEXANM NN R, #a Child 15 Child 2 ZER* R, fifIE—RI<E
=, MEREHEENRANE. SEZNMABNRMXANERN A, WRBENIEDH Child_1
@ Child 2 ##4T@M, FHATRTAKET Child_1 [@ Parent A{##4T3@\, B H Parent [
Child_2 AHHE#HTEIN, FRAB L THEE,

class Parent extends Component{
state = {
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}

msg: 'start'

I

transferMsg(msg) {
this.setState({
msg
1;
}

componentDidUpdate() {
console.log('Parent update');

}

render() {
return (
<div>
<Child_1 transferMsg = {msg => this.transferMsg(msg)} />
<Child_2 msg = {this.state.msg} />
</div>
D3
¥

class Child_1 extends Component{

componentDidMount() {
setTimeout(() => {
this.props.transferMsg('end"')
1, 1000);
}

componentDidUpdate() {
console.log('Child_1 update');

}

render() {
return <div>
<p>child_1 component</p>
</div>
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class Child_2 extends Component{
componentDidUpdate() {
console.log('Child_2 update');

}

render() {
return <div>
<p>child_2 component: {this.props.msg}</p>
<Child_2_1 />
</div>

class Child_2_1 extends Component{
componentDidUpdate() {
console.log('Child_2_1 update');

}

render() {
return <div>
<p>child_2_1 component</p>
</div>

react AFHGERE

o TEXRAMthis EAIEF —child = ref B —DSE ref FHEME(EHIT FKMthis
e <Child onRef={this.onRef}/) TEFHMH L ApropsfEiEiX1 KL
o FAMIZWEIXNRECRE H S Hthis, a1: EAdERIFIREXMthis

import React, {Component} from 'react’;

export default class Parent extends Component {
render() {
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return(
<div>
<Child onRef={this.onRef} />
<button onClick={this.click} >click</button>
</div>
)
}
//EX— P EFABFREELhLSHIRET
onRef = (ref) => {
this.child = ref
}
/ /A AbIE PR EN
click = (e) = {
this.child.myName()
}

}

class Child extends Component {
componentDidMount(){
//BidprosiEWAEMERINAIE
this.props.onRef(this)
}

myName = (O => alert(' F4AHEfn")

render() {
return ('ch')

}

K EH IR AE A refl3? EARRR

RABETE R EUA M HEA ref B, BANENTEE L
FEREFEMN— class

B propsB A (ZiEref

{#FaforwardRef
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const FancyButton = React.forwardRef( (props , ref) => <button ref={ref
Y />0)

React setState ZE i 21

class Example extends React.Component {
constructor() {
super();
this.state = {
val: 0
s
¥

componentDidMount() {
this.setState({val: this.state.val + 1});
console.log(this.state.val); // % 1 /% log

this.setState({val: this.state.val + 1});
console.log(this.state.val); // & 2 /X log

setTimeout(() => {
this.setState({val: this.state.val + 1});
console.log(this.state.val); // & 3 X log

this.setState({val: this.state.val + 1});
console.log(this.state.val); // & 4 )X log
¥, 0);
}

render() {
return null;
¥
s

o E—RME_IRE E1Ereact BEEAMEIEIA, fil&ZisBatchingUpdates Mtrue, FiAHASEHE
MITE Fistate, MEMA T dirtyComponents , FRLAFTENRIRENAIER 2 EFARIAIIAS O
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o )RsetState BY, FREXZlthis.stateval #8:2 0, FRAAMITRIER G0 IRE 1, TEreactNEREHEFH
=, RPIT—R, IREHGstateval BN 1,
e setTimeout FRIMRED, fiRisBatchingUpdates Fytrue, FRIABEOSEIEHITER, FRAEEH L 2
3

fEReactiysetState K ENSLI A, SRIE— 1T E isBatchingUpdates ¥R 2 HIZEH E
this.statel® 2 EIBATIP FH B, ReactiER T EMAHI, ReactlIB ML BHAFIS NS
HEHATE—TARNESZS P, EESHRES FHPIEAbatchedUpdates 5iEEEX
isBatchingUpdatesZT & Ntrue, EEEHFPHEETEEFE Nfalse, [REHTESHA
setTimeoutFH IR EZ B HANEIReactiIEFH, FE SMMIIHRITE, RININSSZEX4%S
RTY, BEBFHALT, FRLALLASMsetStateR EIEHNIEMEETIER, RIMER(IEF
B A [E 4 setState

WRERI

const POOL_SIZE = 10;
const traverseContextPool = [];
function getPooledTraverseContext(
mapResult,
keyPrefix,
mapFunction,
mapContext,
D) {
1f (traverseContextPool.length) {
const traverseContext = traverseContextPool.pop();
traverseContext.result = mapResult;
traverseContext.keyPrefix = keyPrefix;
traverseContext.func = mapFunction;
traverseContext.context = mapContext;
traverseContext.count = 0;
return traverseContext;
} else {
return {
result: mapResult,
keyPrefix: keyPrefix,
func: mapFunction,
context: mapContext,
count: 0,
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I
}
}

function releaseTraverseContext(traverseContext) {
traverseContext.result = null;
traverseContext.keyPrefix = null;
traverseContext.func = null;
traverseContext.context = null;
traverseContext.count = 0;
1f (traverseContextPool.length < POOL_SIZE) {

traverseContextPool.push(traverseContext);

¥
¥

react FE NI ZEENNRER THRERBAIRE, HiF— TR NEENTREA,
B—RMEZTEFEER—TNREE, ARZEMENRELNREETRERMF. %iF
XTFRAEMERSEE, EFRMELEHER—TARZIEIENNRIHRIERE,

Vuex. Flux. Redux. Dva. MobX iR {RITEESEIRRTIAIR

RERVuek Breact, MHBEIPIRS (state) , LEANBHZ EHBERZRTHNEE,
RFAMH, REAGZERZERE, FEFESRIRFLENNE, BINEFRSREARIR
PHE, BRBHEEFSRAH, +oHIZEN
WRASPREHTERNERE, KSEMFLER, BTHARRE, NEUREMEARIES,
FARMIRIFAINNA T . MRKBELHIXHLEEL, FINEREEARBFRILME T .
RIEXLEE, WTFRSEENFRBBEME: CEHZBEFE-AZIINSHEEE, EE
BEMAE, H—REE, IDASHTHI NN, RIEXNEE, FETRZEH
=

e Store {2

MR- BRI

BRSSPI REDK, BAINEFHEE—T2RXEEESE, BRE—THEME, X
HESAZE MEOURETRNICE, XEARFTARBAIEN, PR A A{E R storet®
TURARIR

let store = {
state: {
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message: "xff"

I
setState(data){

// BIE—MENSEaction AFRICHEIEXR
this.state.message = data;

s

clearState(){
this.state.message = ""

¥

storefstateSR1FEUE , store BEIRMH T —LLaction, X%actionZEiRHlstateAINZ, thif
ENEEstateft28ZT, MEBTaction> kX, ENAKE Eaction, XFEFRMNIH AT AE
RIS E AT DUERRAY E AL E R =

BE, FEERFAHEEAEEELstate, H—HRMER, TS HI—LEREAREA
B, A EHMRuxFIREE 7

Flux

flux HSLZ2—M B, FEMVC, MVWMZER, fhEH T —EEAREE, FRAIIESRH
B BARIE M 80 B AR SR f—LESCT]
fluxi§—T R B P8R4 : View Action Dispatcher Store

view T2 EREUEN, FHBrEURTIEstore, storefiEE | TAREFEUENMS, {RA]
PG ER B R EIEER I Estore B2, tWRIIAD AL, FiLAR ARG —1trIstore, ERFIBEH
View#lB—MES, FiEstoreZ Tviewth SIREL,

View R@IFREN, —REBSBAFRE, AFRPATRE, I REEN, MEEBN
Store, Flux &K, View EE{ELX Store, MWIMET—ERiIE, BRIGHENIN A Store B E
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E1REEE, MESTES 1K Dispatcher, 1L Dispatcher dispatch —*™ action, Dispatcher
BT HEElh, U3 View &89 action, AR A %S Store, LEANFTIEE—TFHF, View &
A E—10Y addUser B action 18id Dispatcher 3E¥%%, Dispatcher =18 addUser X
action RZaPTEH] store, store MiSARA addUser IX> action, EEFEE. UE—FH,
BB View BRIREEFH 7
XTEEEITHRETEMNA: Dispatcher BIEBZIRUIERBHY Action, AR REFIBHY
Store, XEHJ Action FJEER View &R, thERGEREMME A MAR, EaMAHS.,
HRIIFLAZHERAEA Store, TREFTA Store, Store FIIXE REEEIT Action, EEE
TEAMA ., LR Store NRIZBE AT Setter, FIA Setter N IZEFAEH, REEH
NFERY Getter, B Action B94bEEIBEE—RRFNTE Store B,
FlUxMIR A4 Rl BURE 2 B [ ey

e Redux

Flux B—Lim (5=) , tEE—"NAR A= Store, 27 Store Z [B] ] BER HkFfik<
Z; Store 3k 7 HUIEL B A IBEIEANIZEE,
FRIAKSREERRE, —H&SF Redux, BF0 Flux BAELLEEM, hEER,

Action

Reducers
Creators

~ React
Components F0F @jnoodle

Store

Redux BEEIRB—> Store, B AREIEEEX A Store EBHE, Store Y State ~EEE
BB, SR RBEIRE—THRY State, Redux BT — createStore REIFEA Y Store,
Store SSIF{EMA store.subscribe FiEIREMMITREL, —B State KETM, MERITEID
PR, XHEARE View BT AN, REE View FUEFTERER subscribe — T, FUAJIASE
I State T Zf5, View BoiER T . LEUTE React B, IBAHAIrenderss A setState /5
EIT EEEAT.
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Action
0 Flux —#¥, Redux EBEthA Action, Action FLE View &K AYEE], 43R Store State E
43, Action ARBE— type B, &K Action BRFR, EMrlLURE—HREM, NS
Ut State TEAITSE,
Redux B] AR Action Creator #tt &4 A —LE Action,

Reducer

Redux }&H& Dispatcher B9HE2, Store EEEXKER T dispatch /3%, store.dispatch()&
View & H Action FME—753%,

Redux F—"PMIUM Reducer RYZERESRAMESE 4, Store INE! Action DA, @hZigaH— 1 H
fY State (FLENIZI7AIStore BY State TNEEEIRMEIN, B/RRBEIREI—HTHY State) , X
B View A2 KA, XFh State AYTTE T FEFOUM Reducer,

Redux HRZHJ Reducer, XF KBNS, State AT EAR, SE Reducer REH
PER, FRIAEEMIFD . Redux BE— Reducer A4t State WEEA—EB D EUE,
Z > Reducer AJAJEIT combineReducers 7575 B — R Reducer, X MR Reducer TaZ34
PEE State,

RECRIE 2

. B @i View & H Action

. A5 Store BN Reducer, HEEANMTZSEN: =80 State FIULEIRY Action, Reducer RIR[E]
B9 State

. State —BEHZTMY, Store MR SITEEL,

. listenerB] BAI@ 1T store.getState() FRIHBIAS . MREARIZE React, XAYEI AL EFEH
View,

SFEE Flux
# Flux EE3—TF: Flux 5 Store @& B REHY, B Store LIS N View fats, BRE
AR RIBANXT N A View
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action

action

Redux & F Reducer .2 HR Reducer i —EIER, S F Reducer ITHHER TR

Reducer FIE S

action

action

}'.L"‘La—.‘/;‘—-‘ﬁ-hn_'bgi;ibr -

BRI, ReduxB=KEN: B—HIER: Flux WEIBRTUEZ T, State RIZH:
Flux AY State PILARB{EEN, *(ERRZERECRHATIEN: Flux AT —E R LR,
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Redux Fll Flux —HE#B2 S IR,
R

W7 R Z A ER B LEBIRIE IR SRS . EXFRIE R, —REZBRINFTEME, FRA
Flux, Redux ZZKR9EME, HERHEZFMEIENFHAILIERE,

7£ Redux #7, EFZHORMAE: Action EHLAS, Reducer IZBIE H State, IPAZTHR
IRiE: Action xHAE, T—EXRSEIEMNIT Reducer,

BB/E A7 BE Reducer E R T IREEREEIITIE? Redux 5|\ T HE){4 Middleware BIHEE

A
>
/0N o

HIHANEMOIF—TRIZRRTE, JUERME— 1" TEHRAE, HMANESIMAFTSHN
¥R{E, LbU0 Reducer, ZhpR%N, BENBEFIBRITIRE, BIESBEIMNBIOTFH, Actionl,
ME—TENR, MATIRE., IBEREE, REETE View BAIE Action BURTR, H1L—Lk
SHRET . LEANTEIKIE, AN dispatch FABET—F, 11t T—HEITE
AYThEE:

let next = store.dispatch;
store.dispatch = function dispatchAndLog(action) {

}

console.log('dispatching', action);
next(action);
console.log('next state', store.getState());

1.

2.

BRRBEINHGITED, SRAMEEMAFDIRIE, FRUAREIMGEERN, FHEX store.dispatch
BT USRS,

Redux 32T — applyMiddleware J53%3€ 5 FH A (8] {4
RN REEENSIEFMENFREGAR —TEAHE, KRRT, Rk, EeEEEE
store B action IEE 2T thunk, promise, logger XL THIEHET,

S

SFFRSBRERNR, BEMTIEEXRNNZ: RKEBEKONZ, MEERImNAZ] (F18E
PRI, RIRESRMEERBAT) , XM T AITZIER rIBE R BN FRY state, —RREXHF—TT

=R

TEKFHERT, dispatch —PMEKFA Action, fif& State BT A IEEIR KRS, View EFE
. LAl RI LoadingE Ry,
BERERG, WMRMIN, dispatch —MERMIN Action, [R5 Loading, IEFAEIEEIZ!
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State; WIRKM, dispatch —MMEKKM Action, PRFETE Loading, A TKMIETR.

2, A Redux 2R, FIMECERESHRLIE, SARSHATIREZE LM
RS IER T EG

e Dva

DvagftAalR? BAMENRZ: dva B 2—"1TET redux  redux-saga BEIBTR AR, A
ERATEHFEMARLE, dva XZRSMNAE T react-router Fl fetch, FRLAthBIAIRRE N— R E

RAEIN FAHEZR
EEAIRMR, FEILEH react-redux M redux-saga RERIRIBALRKESIE, HiFiEKE
yak:d

e MobX

DR B N ARSI RN ZB RS, ERAERSRSRE-E, HitAZNAEH
A AR IRE BRI

Vuex B4 mutation 1 Redux B4 reducer RABEM TP IRIE

vuex A BIMIER T B devtool ARY mutation Hi& . &—2% mutation #%iC%, devtools FFE
BIREB RS EIRSHIREE, AT, £ LEEIFF mutation RROFE REIPRIE]
TIIEX AT BESERY : FH mutation AR ISR, EHARBUEZEWIAA, devtools A%
B4R [2]978 R 2R SE PR _E A A — — L R AE EHE R P H TIPS H N E 2 A 1]
IBERHY

redux ZftreducerFIIAF SR, WRIMRARRABRITHIIRE, T2FEFITNR
B, #AtEreducerFMITHIRX B4, WRBIERTRIFNER RN Estate, BFLE
PN ARPRSHE AN, EEReduxAYIZITREM, EOX, Lit#JcurrentStatel§ =2

promise Z RM AR AN VEERNIN RS, REZITAREN

(LB {4AY)IR S (state) F1 B 1 (props) Z [B) B A1 A~ [E

o State E—MEUELSH, BTHHERNAFEUENINIME, State FIREREENBINER AL

RT, BZHHERIENAFPEMHITHNER.
e Props(properties FIE B)NI 2 HHEREE., props HRAHEHBRLFAY, FEMFAEGEMS,

props A AR (immutable), AHFFEERZB SR props, B0 NIBEFHHEFE] props IIE—

(G —EE), Props AN ZEIE--B1E R E v BB props 1£i&,
324014 (controlled component)

£ HTML A, 2Bl input, textarea #] select XHFMRBITESHIFE RS, HETHF
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IR EH, HAFPRRXEKREN, AIERINTENESERE—RIEAIE, B React
hEFYRE, BSRATENAMISEE state PEBIRMANE, FESXAREERE
Bf, %0 onChange R state, BFTEFRAMN. —THWAKRETTE, EHEBETD React 1Y
XF LRI E], BIENTEMEIRN SIETER

= Bt 2B 14 (higher order component)HOC

SMEHE—TUAGRSEFHIRE— AR E, HOCEITIRERRIS. BiEMS|
SR, &ENAIFIEER Redux A connect BRKE, FRTRESZTRENBRENAS, HOC
RIFRIAFNEHZ React A Z[ERIITH . MRRLIVFERBMS S T AERIGFKME
—HEH, MMIZEEFEERNFTERR HOC,

R L BIUEIBRL setState IS ENE— callback ITTAB— TR

&9 this.props # this.state IEFAIEERFHH, TEEMREIEIIFMERITE F— state,

PiZ7E React 2B {4R9{aI 4k & #C Ajax 153K

7 React AR, [7i%7E componentDidMount AN KZIF K, XN A EEEAGE—
R (R INEI DOM)B T, EAGNEGEIRFPNERIT X, EEENE, RTEE
RIEEAGES 28] Alax BRELTH, NREXEF, UMERKRERESIIE—TRIER
HO2B {4 LA setState, XIEARICIERA., £ componentDidMount H /& 2 M £&15E SKRISGIRIUEIX
B—TEERAERT,

createElement #[ cloneElement B{t+4 X 31)?

React.createElement()JSX 1&iE&m = React.createElement()5€#3#E React TTEM., BIES=
NS, B—1"SHAIUR2—MrER, W div. span, & React A, E_MSENE
ANHEM., B=1TURZENSE, BEAAGNTAHE

React.cloneElement()5 React.createElement()tBfil, FAEIMNEEEZEANE—TSHE—T
React 7o, MARMERZHAML. FIANMNEMHESHARENEM, EARRENFHTER
, MM FTERMER,

redux

o redux B— TN AEFEMER, TEZZMRTHHBRSHZNEE, REZEPNEE, &

B="t0FA, action, store, reducer, T{ETZRZ view M store BY dispatch #&ZUX action 1%
A store, reducer #1T state $2fE, view @I store 32HAY getState FKENGRFTAVEIE, flux th2H
SEHITEURRERN, AU NAMERSD action, dispatch, view, store, T{ERIZE view KHE—
action, Jk&Z3HEUL action, it store HITEIEE T, EFIALAS store & change, view %%
change EFT{LEl, Redux F Flux R1%. FEXFIET Flux BZ P AN BIRSH store, £
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Flux AR dispatcher # FASR(Z B EUIRZEMAIEIRAE M, (BRETE redux FREEEX — T A EFIRE
# store, redux IE store F[ Dispatcher & 3,454 B8 h0 5] & S5 MA
M state IASHOBEIEE MR, @Y redux, RIEEMATET, BOFHRIEE, 125 7R3
MR, ENRSANSEIEERNENRAHASTE, BERUESHEH, BLTMAER, —RKIE
T, BNEMEZRE, ZEIERNERINE NN 2ERE]

P25 23T B ZENSK?

M 5323 R BELLIE JavaScript IR, MABEIRENE# JavaScript I RARY ISX, FRAJY T (£
TWEREETSIEEN ISX, B, FEMR Babel :XHFRY ISX 3L #RaFHT ISX HEEHR JavaScript
MR, REBREELSNEES.

HFEmEBRAGE

PHEANNBEFDOMEREZH—RIEmBEERE, TEEXEEGEIHLE.

componentWillMount()

EERANARAEFPIRERSK, ERRE—X,

componentDidMount)

EFEREREAR, REEFN. ZEAHEEER T XINADOME, JLiEd
this.getDOMNode () 1TihHE], WRIRAEFIEMhIavaScriptiEZE—i2(EA, rIAEX N AEFIE
FisetTimeout, setintervalgl & &IEXAIAXIE K E 1R 1E(BH L SRR EBEZEVI),
componentWillReceiveProps()

EAHEIREI— T8 prop (EFE)IHRIER . XNAEEDRErenderflI RE4RIER,
shouldComponentUpdate()

RE— N R/R1E. EAEIEREIFTpropsE & stateBT#iEAA, EHIA AT EFE R forceUpdate
RARIEA., PTAEREIANEEEFAGIER,

componentWillUpdate()

ERHIBEIREIFTAIpropsl & state{BiX & Brenderfd #iAA . EVBRHRASEIER.
componentDidUpdate()

RN THREMGIENER, ERERASEER,

componentWillUnMount()

B4 M DOM HRZERAVESIRIZZUAK A .

getDerivedStateFromError()

X EarEHR 5 A EErrorBoundary3e €A, SEPn b, MRERXMEMERLE, HEUXES
TR ErrorBoundary, XAFEAEHFP LB RN ZIMELIRV, MARERE LET—LEFIRN

THIx.

componentDidCatch()
X EasE 75 ATEErrorBoundarys (€A, Lhr b, MREMX M EMERLE, FOEES
T RYErrorBoundary, XA FEAHERF HINEIZMICREIR,

ATV RTE
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BEIRXEREE—MREETEN, EXTINRMREM T2, MARWEM, EXRAZEMAEN
WEXFE, XEFRERNNEERBEENTERFIRERS RINAN, ERBERIZHRD
. FIEXEENGIFEHTML, SOLE
EIARXRIE vs L NREE

const numbers = [1,2,3,4,5];

// BRI
const doubleWithDec = numbers.map(number => number * 2);

console.log(doubleWithDec)

// MR

const doubleWithImp = [];

for(let 1=0; i<numbers.length; i++) {
const numberdouble = numbers[i] * 2;
doubleWithImp.push(numberdouble)

console.log(doubleWithImp)

AR BB R

o AR %(Immutability)

AAIEERFREFANE, ERYRET, (RTTAEREEE, AR, MRENE
SR CRENE, WINE B EERI AR E X

let student = {
firstName: "testing",
lastName: "testing",
marks: 500

function changeName(student) {
// student.firstName = "testingll" //should not do it
let copiedStudent = Object.assign({}, student);
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copiedStudent.firstName = "testingll";
return copiedStudent;

}

console.log(changeName(student));

console.log(student);

o ZfipR %N (Pure Functions)

MRARRBEZ TSI S TESIREMESIR BN, ©REBEIER,
PIINMEEZ RIS, BERNAREFRE, ELERSEIATAIREE.

function add (num){ return num * 2 } // REAFERET BATLE HESIREIN
MER, #FEXKEARREIEMER , MEE ERA2 RENKEEHE 4 FBHEHME

o HIEFER(Data Transformations)

BMNEBRERRGHIENEREIE, MATEERENRBEIE
RIE SR T HENATE, BEERMNAIUEH—TREZIENEIER, RRFERTHER

S

o SR EX (Higher-Order Functions)

=M REEEREAERN ST IRE R IR L, SHEBNENEE., XL RERT AR
SNEL{th R 2R
Array.map, Array.filterflArray.reduce@SMERE, ERNEITEREIERNSE

o %3

BIHR—MREERE —EXMZAERBE SNRAR, REARE, RIFMEMEAMAZRE
H, MLTERRX—R, FRH[AELEXRSEIMNM L EIR

« AEH

fEReactd, A TFINEEX D N/ N EERMVAERREY, Fefi Ui A A 1X 2 7] 55 A A9 R £
T, REREERNTR. BAAEBRNRBAESHREANEREY, 2%, B5E—TNA
=, XMANHES

AN ERE
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IT

React H—1J&#REEHYE., HITBEEIBNEREFNEMNMSELBRNNIENED. HITEE
TEME IR NALE, BE, AEHR—"Tjavascriptlil, BiEZmMA, LEEHIREE

Ui 2 #JReactT X,
° *&/%’lklu\/ﬁﬂ__\ZHFF

uﬁ&l‘ii’ﬂkuéﬂ#m TERER, EUERERSH, FiREreacttR, XLEHERBE
ORIERIAERE, XEAMKBIREHEMBRLE, XEE—1F

import React from 'react';
import Jumbotron from 'react-bootstrap/Jumbotron’;

export const Header = () => {

return(
<Jumbotron style={{backgroundColor:'orange'}}>

<h1>TODO App</hl>
</Jumbotron>

L X/ﬁ'lk/u\éﬂ{q:

*ﬁﬁhuﬁﬁﬁﬁhuﬂi nEHAT Al gE @ setState() /A INAAHHRVIRS. RAMHKZ
BT REReactBIZH, EEMERHPMRMNL, BAEEFEGXEG—T6F,

import React from 'react’;

import '../App.css’;

import { ToDoForm } from './todoform';
import { ToDolist } from './todolist';

export class Dashboard extends React.Component {

constructor(props){
super(props);

this.state = {
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}

render() {
return (
<div className="dashboard">
<ToDoForm />
<ToDolist />
</div>
D3
}
¥

o ZIRPMH

ZIEHHZTE React PABMARBN—FPIRAKR, RETZEELEFENECEVRS, M
react WTEAHAPRSBEREF NS, BATAIAERE SSERIZTHHMARE., ZMAZ
ZRM, FHit, ERFAMKREAD, HUEHReactZAHLIE

o IFRIZAM

REBHERT, BWERREAMG, B0 IERIZAM A BT (EARef R IE
REBHE, AIEZZAHLT, RefATEHIZMDOMIGRIRE(E, MAZEHLIERER

o BZAMN

BN EAH RO IBIRENEUE. 1718 redux FESFNAMG, ENEBERTAGTEME AN,
B2 EmEMEZENmL,

STEERGEs

SN AGSRAMFERNSHAENS—TAENEHA, Redux connecti2 =S AHIIRHA,
XE—MATERFTERAMGIIEARA,

]}

{+2 =PropTypes

FEEREER, NARFSTEHNREA, RILXBOEIEFEEE, PropTypesHHHEIR
HERRE, HAEMARARRBRIFNXE, WRreactlilBAMEA Typescript, EIXH
ZH{ENN0 PropTypes,

WMRAHZEWRENEMD props, BENTERTUNETABHEXERRHIERIA props, XEBEF—
MsF ., UserDisplayB =" prop:name. addressflage, FATEENENIEXERIAKIprops
0 propzR Bl
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react FAYHF R

o HNEBIFEIVR

AR, RE BN RENEIAEHERER, EBRIRNIZ{ERclassNameMAZE
classSEIReactTT =N AR,

o MEXTFIV
ERXDER, BATIAERS props (EB4AHTMLITER, EIEAstyle
o EXHANRHERE

E A iEjavascriptX RiZi@Lastyle/BIE, PAUINTAIUEABFEX —TstyleSI RHA(E
AE. TEZE—Tm6, (RERBUELEXISRIEN props (ZiEEIBHERH,

import React from 'react';

const footerStyle = {
width: '100%',
backgroundColor: 'green',
padding: '50px',
font: '30px',
color: 'white',
fontWeight: 'bold'

}

export const Footer = () = {
return(
<div style={footerStyle}>
All Rights Reserved 2019
</div>

{+2 7= Fragments

EReact, HNFEE—MRXTE, BRIMAHREReactTE, BHFEDOMERIEISMY
TREBIAA. B0 Fragments, BITFEEEDOMARMAIOT R, BIIRBEER
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React.Fragment S {85 <> REERABTMIT 7. AT AR

// Without Fragments
return (
<div>
<CompoentA />
<CompoentB />
<CompoentC />
</div>

// With Fragments
return (
<React.Fragment>
<CompoentA />
<CompoentB />
<CompoentC />
</React.Fragment>

),

// shorthand notation Fragments
return (
<>
<CompoentA />
<CompoentB />
<CompoentC />
</>

anfal 2 S 1ERE
BANAINEBE SHARRB AL, U FRELRES:

o JEH{FERshouldComponentUpdateX s B A iE. BER T FAGNANENER, NEHH
B100MAM, NMAEFERENAGNRIZESN BREF 4R,

o {fMfcreate-react-appR13EIWE, XRENEENMBLSW, HHITREMML.

o FOIEMEIREMEENXE, FENMIFEHITEN, MEBBREZEMNEESHEMN LEIEHNE
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B, UMREFRAEDPNER, MMmiESEEE.
EERIIRSERIZITIGLER Keys, XRik React WEFIREE R
KB BE2ENBAANRSIRAHER, RINEREREERD AT,

react }z /00 B 4B

i R

MLIREEBREHT2NEE, MEE T —H, XETEAM, MERNRERET
BRI ALER, fHReactd, HMNRAFEXE BRMIRSEMNTA", MAR HREEMt4LL
TMEZMBRIEVRT". ReactilEFAMIAH, AEEIFENSHNERUITE. XiMMHED
VAT BALERA RIS E R SRR, NS T4EF.

P

React REA ML, FATRIE—TARMNNADBIRRS/NAY, ZEREF/LIMMEB. 8%
BHARNRBE RN —FFE T, LREANERIVAEMEEES; HXEIRARE
FRIBPAIUATARBHMALIN, KAARS THRARER, REENE, AHFHESE
AEARKRRES, BAAMTE—ELHBHRTRE,

B aER

FReactPHIERZ LMY, ARTRAEAFPR, WRRTREIpropsKETEW, A
React=i%BAHETHMN, EFVERMBERZEENFAMNG ., XMBRNEER—H
HEEBBEMAS ZIREL, Z—AHEELRF4S, BT R bR ENL,

AENRIT— e B
AHFMEEENENT BGOSR, MNERTHAFNREEERESARKESHEN,
o AILUBIEE/LMIZIHERIRASISEAINE, e —IMEEN: ReactitSME A

BIMAR YR, FMMERITINRERMKITANAY, MEARKETTRE—IIERNAN, EXME
BPMAGRE—HE; AR/EARN, MEFERAMBRER, NI RN, EReacth (1A
MRS AL,
EHSMAMGRIMAHNER. SMAGME—TEET 5 — T ReactBHrIReact B, EE
ERMAE (SMAHREEERRANERAHNREN) Mkm@ytH (i LS AGSERKE
RAM) . BAITAASMAHIMAREER, ZEER.
ERBRAMRLIERDYE, REHREREE (BME2ELESHIERTOE) o AN
ERSRAMHPHITHIENEREMIE, AERBABEENEEGRRLRTAN, RTIEAGHRAGERE
o™, RFEFSRAGNRRAGMAINEFERT .

o BEAMHMRBNENEIE, SZMEEMEME. EAMS. FI4PEST.
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28 {4 A9render 28 £5{aT B #2378 FB

o Hifstate KAENZRI =TI ArendertRZ], LEaNE T setState REINZ A B 5 state(H

o HtiEMpropsB I RE N R thSIEBrender®Ey, BEMERTHRIGE—F

e React4 @ EEAHHE T componentShouldUpdateR%l, ERIAR[Eltrue, Bl FrendertiiiERE, Al
WA AESXMRE, AR B N1ZEArender®

A FBrenderBIDOMTi—E S E F15

A—TEEHM.

ReactZH4EHTZIEMZEDOM, renderlREMEARARE, React&tRI#EpropsslE stateEHTEIFE—1Rvirtual
DOM#Y, |BAE—KIEAREBEMEE, BENCERREEAEFR, FRIARRATZINEEE, M virtual
domMEFIH A EMNERLDOMAIE, ReactRFAdiffEIA R virtual DOMFIESEDOMATLERR, it
FTEEMNSR/)IED, XATReal DOMA ATEER B,

PN Rstatety B HP R (E{Grender R, ERTADOMF—EREEH.
TR HIRMEBET, ROZEMT R

& iF = EcomponentDidMount R #HITRH1EK ., AR B TIFajaxiE KRS an B HAEL{th iR £X
B, #constructorsicomponentWiliMount®, FA1FHAEERIEERNEAGIERTERT
MR, WRIFAVNEIEIEREBMHIERRBIMTTA, FiEsetState REURFEIERINEI A IR
A, WFRESNAGHESIRE. MEcomponentDidMount i#{TajaxiE KR OB R IX
L1718

React T—MIEFIE A Fiber RBIFHAEUS LLIERN AN AL, BT
componentWillMount BIff & X%, 33F componentWillMount 3X ™4 a3 B #R iR £R AR AR
HAETBAREE, React FJAER ZIXSNZIHA componentWillMount, d1RITIE AIAX B3R
I2ZEI componentWillMount® £, FAEMSZILESHWAIAZIR, BABMAZIFANIEE
componentWillMountiR%N, XA ErenderBIZIHITHY, tBERSERERFE—
AV, HLFRTREMIFRK, BEER T MUHconstructor() G 7AERE.

TEIARLE 4 75 2 BA R o] B2 oA 4R {4 AUstate

e componentDidMountF]componentDidUpdate
e constructor, componentWillMount/®isetState= &4 1% setState R BEEmountedZ;mountingZl

HRNIT
e componentWillUpdateHsetState s SERFEBEL

AER T RRAHFEN RUEAIASH 1T R N 1% B 4 S
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IT
o EIRAFluxZH], FacebookiEFEREBHE, BRE—BNAPXMEIKRIES, SHHMEERH
RE
o BB, MEFErootfZIEM TIROLANIB, SABZBIVASH, AFRrootfZBAERIE
O, REXT™MEOBERArootEAEBrYIEO (X7 AERRTRZE)
o AFlXEIBIRNTS

state BN iZB 4

RI%AEDE:
o BRI TISRNEA SRUIBHT SRR
RETZAIE:

o ITHESHIE
e ReactZB{t

o propsEHISRAVEIE
ANEI T HHFH TN

o A LLLHI52 (Production Build) : SBBHMAFALENREMNES, B XXHATR

o B EL: EEshouldComponentUpdateRER, Fahizhl @SN 1ZEArenderlREUHITEL

o RUJBE{EAImmutable Data: REJEENMENEE, MEEFMMELUE. IFEERNBBENRES
EEENAFERIEER, BAREEWNTRSIAEIT, AEERMENNREHEFER

o TEERMAMUNRAIAERNKey, X#¥virtual DOMESLERRMEFER S HEME ZIERTE, W
BEBANTER

{R3JReactE AR EIHA T AENS?
() EiiE

o SPAMEIRHIBERN, HKIERRL:

o static propTypes(createClassBIZERIIE: propTypes)
static defaultProps(createClassBI3Z#J1%: getDefaultProps)
constructor(#Jia 1 state, createClassElIFEAYTE: getinitalState)
componentWillMount
render
componentDidMount

O O O o [e]

(=) EffrdAE

o BITIREZMORNERNU T EGBERRL, HrenderBEH" R TE—1F
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componentWillReceiveProps
shouldComponentUpdate
componentWillUpdate
render
componentDidUpdate

o FAAZMBNEFMIEHZHITEIERE
(=) HEETE

O O O O o

o ReactZHHRVENEITTE R R— 1R EX componentWillUnMount

o HReact?HHZEMDOM EMIBRZ AT, STMAY componentWillUnMountiREIZ#IBF, FTLA
X REE S M —LF RN IIE,

history.push B1ik 28 7 D1 ;& B WllFh

// history.js
import { createBrowserHistory } from 'history'
export default createBrowserHistory()
// 1index.jsx
import React from 'react';
import { render } from 'react-dom';
import { Router, Route } from 'react-router-dom';
import history from './history.js';
const Test = () => <div>Welcome to /test</div>;
const App = O =>
<div style={{textAlign: 'center'}}>
<Router history={history}>
<Route path="/test" component={Test} />
</Router>
<button onClick={() => history.push('/test')}>goto /test</b
utton>
<button onClick={() => history.push('/"')}>goto /</button>
</div>;
render(<App />, document.getElementById('root'));

react P B EAHIX

EerrorBoundary@16ARAN LSRR , FARERFE
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R IR T

o ERIEzEE

o FHAE

o FRBIRAVERMRIS

o fEerror boundaries X8RI IR

class ErrorBoundary extends React.Component {

constructor(props) {

super(props);

this.state = { hasError: false };

ks

componentDidCatch(error, info) {

// Display fallback UI

this.setState({ hasError: true });

// You can also log the error to an error reporting service

logErrorToMyService(error, info);

ks

render() {

1f (this.state.hasError) {
// You can render any custom fallback UI
return <hl>Something went wrong.</hl>;

ks

return this.props.children;

ks

)
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React Hooks

Hooks ZReacthRZ<16.8FRIFAINEE, 1BIC(E, Bl I REfEREAGF{EMstate, ENEL]
ERAM . Hooks 1EBeA1TERREN R AR AT DA Fstate FIEAMINEE

Hook R MIYRXT React HELZAVIRAR, T5141H/KR, Hook IEXIH React IR T EHIE
A9 API: props, state, context, refs ARG AR, HEFIVEEER], Hook INIRM T —F
B KA A RAE S]]

BT AER—LEE9F, fHlUluseState, useEffect, useContext, useReducerZs
Hooks B9E AN

o Hooks NIZEINRIER, NROIXEMRIA, FASBRERAPER
o Hooks N iZREREAMHER,

1EERA1E — B 7 IBAR hooks, iZEE——’FLJ§Q25¢¢ B R ApropsHEUI L BRiXLE
props, f{ruseStatefdFHVEEENT, BATEXTRHAGEIENBERSEE., B%, BT
ESITENIRE, XHEHTF

constructor(props) {
super(props);
this.state = {
name: 'myname', age:10, address:'0000 one street'

}
}

useStatelR[BIF NI, — P Ruser, B—RsetUserfREN, user E— N ATER A thisx i
FHER TEEEANNR, setUseer—A—JLXﬁHEElxﬁﬁﬁF AEFE21TIRHAPIRSIR
B, ZRBERTFUTAR,

this.setState({name: "'name changed'})

import React, { useState } from "react";

export const UserDisplay = ({ name, address, age }) => {
const [user, setUser] = useState({
name: "myname",
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age:
addr
1);
return (
<>
</>
DE

I §

10,
ess: "0Q00O onestreet"

<div>
<div class="1label">Name:</div>
<div>{user.name}</div>

</div>

<div>
<div class="label">Address:</div>
<div>{user.address}</div>

</div>

<div>
<div class="label">Age:</div>
<div>{user.age}</div>

</div>

<button onClick={() => setUser({ name: "name
Click me

</button>

changed" })}>
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Redux

N\ POS
2=
store , state , action ,reducer

store {REQFEICFFTB BPIRZ state
FTERTHMNREESIR dispatch EF{t+4 action
AMBZS(VHY reducer 23 stateflaction &£ FETRY state

(AT

import {createStore} from 'redux'
function counter (state = @ , action){
switch(Caction.type){
case "m":
return state++;
case "JA":
return state--;
default:

return 10

//Bl##Estore ¥R

const store = createStore(counter)
//3RBstatelE

const init = store.getState()

function listener(){
const current = store.getState();
console.log(current)
¥
// B —INEREEH
store.subscribe(listener)

// kKRB MH ZiEaction
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store.dispatch({type: "m"})
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React ;515
SR setState 415!

o setState R EH

setState BT — P RAFUAHISREMstate FBHT, = TsetState() B, RHEHEE/MAIstateik
BHEBNIRSIAG, MASIENE Hstate, BAFIHLEIT LS MAIH EE Fistate, MR
R@iTsetState, BHiIZfEithis.statelI B, MASINIRSIAGY, HTF—/RiAAsetStateX IR
SBASIAITEHES, ZBIXthis.stateBEECE S ZRE, ERTATIAIINEIR

fEsetState B AR FnextStatelx & FH E Histate, XEESHIBREFI RS 23
ERETFAREHPIAZUVIEFRNEEZER R, TMriEsetStateldBASRITZNIT, ZREIHEED
B, OJRES NS RIE B Mt 4h 12

// count = 0@

this.setState({count: state.count + 1});
this.setState({count: state.count + 1})
this.setState({count: state.count + 1})
// count === 1

R LFRT:

Object.assign(state , {count : state.count + 1}, {count : state.count +
1}, {count : state.count + 1})

o fRIR Z IR setState 2 H 18 stateANERI 574

function(state, props) => newState

‘hsetState EA—TREMERNSE, X —1TEMREMAREFNIIEEE, FIREE
2R, HWIRIESTEIRRI—ZIMstate Mprops. setState() ARSI BN Zthis.state, T2 S
SIE— M EFRITIER, ERLL G AR Bthis.state B A BER SRR AR XL Hstate

this.setState( (state , props) => ({count: state.count + props.num}) )
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setState T{EHHI

[{count: 1} , {count:1}].reduce( (state , props) => ({count: state.coun
t + props.count}) , {count: 0} );

e setState JERS

// E#n state
ReactComponent.prototype.setState = function(partialState, callback) {
this.updater.enqueueSetState(this, partialState)
1f (callback) {
this.updater.enqueueCallback(this, callback, 'setState')

enqueueSetState: function(publicInstance, partialState) {
var internallnstance = getInternalInstanceReadyForUpdate(

publicInstance,
'setState’

)

1f (!internalInstance) {
return

¥

// EFBATISHIRIE

var queue = internallnstance._pendingStateQueue || (internallnstanc
e._pendingStateQueue=[])

queue.push(partialState)

enqueuelpdate(internalInstance)

// WRFE _pendingElement. _pendingStateQueue. _pendingForceUpdate, NMIE
A
performUpdatelfNecessary: function(transaction) {
1f (this._pendingElement != null) {
ReactReconciler.receiveComponent(this, this._pendingElement, tr
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ansaction, this._context)

}

1f (this._pendingStateQueue != null || this._pendingForceUpdate) {
this.updateComponent(transaction, this._currentElement, this._c
urrentElement, this._context, this._context)
}
¥

fEreactd, WRZEMHreactd| KB HLIE, A setState RS [E S E Fithis.state, fRitk 2 b
fsetStatelAF SR 1Tthis.state, FiiB "BRltt 2 7N B R ST reacti@iTaddEventListener
BEIERMSEHIEREL, TG @ dsetTimeout/setIntervalF=4 195 4 B

React.createElement || jsx
EBreactNBAER EENSjsxIHR, BEEE—mNAES| Areact
jsx(XRB7EHITHA B 2 #babelZR1¥ A React.createElement, N5 | A reactBiET A BE(E B

React.createElement

<span class="spal">name</div>

// EEBNKESRREIER
React.createElement("span" , { class: "spal" } , "name")

o JRIDEEMT

export function createElement(type, config, children){

// B—& HMFREEANconfig tEal <div className = "sp" /> AificlassName Ff
ARBHRE A,

// BIH AIE children WRME—NMEMBMEARNR, WREAZSNME, WEEER
D%z

// EB=% FIMETLAprops gEdefaultProps , MIRIRE T, #FldipropsEEHE, R
A LipropstfEundefined BT &iIEBIRIME

// s&xfa—2% AFReactElement FHEFEENFEANICIZE—T react Element, AARSER—
1T$$typeof ¥K#niR ReactElement
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// FBA <APP /> {{&X%E ReactElement, APP &% React Component

2T
config

props.children ] fE 2
ST $it]

FE VB ref. key B
B AR B 32

\
\

\\\\‘> fars 7 $$typeof @YCK

React Component

function Component(props, context, updater) {
this.props = props;
this.context = context;
// refs BF/IMEIERR
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//d<*
// [Blfrefs
// EREBRERMIEFEIEN refs #HixEMEF
ref = { el => this.el = el } XfEIEAXEHENHR
e[ LUEIE React.createRef3k gz
this.el = React.createRef()
ref = {this.el}
*/
this.refs = emptyObject;
// We initialize the default updater but the real one gets injected b
y the
// renderer.
// ReactNoopUpdateQueue 12RELR]
this.updater = updater || ReactNoopUpdateQueue;
¥
// BBA1EEAGDHIER setState EXFEZABMNXNTAE
Component.prototype.setState = function(partialState, callback) {
// BRE—THITEELE

invariant(
typeof partialState === 'object' ||
typeof partialState === 'function' ||

partialState == null,
'setState(...): takes an object of state variables to update or a

"function which returns an object of state variables.'
J;
Z e updaterniA
this.updater.enqueueSetState(this, partialState, callback, 'setState'
D5
i
// SEHIER
Component.prototype.forceUpdate = function(callback) {
this.updater.enqueueForceUpdate(this, callback, 'forceUpdate');
s
// ComponentDummy ###&H Component
function ComponentDummy() {}
ComponentDummy.prototype = Component.prototype;
function PureComponent(props, context, updater) {
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this.props = props;

this.context = context;

this.refs = emptyObject;

this.updater = updater || ReactNoopUpdateQueue;
¥

const pureComponentPrototype = (PureComponent.prototype = new Component
Dummy());

pureComponentPrototype.constructor = PureComponent;

// Avoid an extra prototype jump for these methods.
Object.assign(pureComponentPrototype, Component.prototype);

// BEXNTTEXHTE®EAY Component
pureComponentPrototype.isPureReactComponent = true;

Refs

export function createRef() {
const refObject = {
current: null,
¥
if (__DEV__) {
Object.seal(refObject);
¥

return refObject;

}
// REREI, HE(VEEAref, REZENHEFNcurrent IR AT

// ZRIREAGER(ERref FAILUBY porpskiLid, BEMAMA forwardRef K2R
XA E)

export default function forwardRef( render ){ // render = (props , ref
=> ReactNode)

return {
$$typeof :REACT_FORWARD_REF_TYPE,
render

¥
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const FancyButton = React.forwardRef((props, ref) => (
<button ref={ref} className="FancyButton">
{props.children}
</button>

J)
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Typescript
ts 24

TypeScript & JavaScript B9—Pi#8E&, FERMETRERFANX ES6 BYZIEF, B Microsoft
&, REBFET GitHub L.

ts By EERE

o TR

let fl: boolean = false;

o« HE

let num: number = 2;

o Fifeh

let str: string = "gwe';

// ts FEZENOTR
// EEEFRTEERNZEMTAER BAREEME undefined F null

let v: void = undefined

// RE RSB IRENE
function fun(): void{}

e Null # Undefined

let u: undefined = undefined;
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let n: null = null;

// B ] voidMIXRBIFLE Null #1 UndefinedZ2FiBEXRBINTE, WMBIHAAERENTE
#AT A IR{EMNUll 1 Undefined

let num: number = 13;
let u: undefined = undefined;
num = u ; // XPEREE LAY

o EE(ERE

let str: any = 'str';

str = 7;

// MRIREMEMESREFRER, tssBaRIBERANIREHATS LR
let str = 'str'
str = 3 // IR
// HEHEF

let str: string =
str = 3

v v

str

o BXEXRE

// BXEZEE (Union Types) FRREUMERI AN ZFEERIARI—F
let str: number | string ;

str = 'wge';

str = 7;

// BB ERBNEMEAIE
let str: number | string;
str.length // iRE numberi&&lengthiik

o &[0
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TE X SRRV EY

interface Person {
name: string;
age: number;

let tom: Person = {
name: 'Tom',
age: 25

s

// EiElEMN

interface Person {
name: string;
age?: number;

let tom: Person = {
name: 'Tom'

7§

//EERM
interface Person {
name: string;
age?: number;
[propName: string]: any;

let tom: Person = {
name: 'Tom',
gender: 'male'

b
// RIEEMN

// BIRRENFEN P — PR A IRIR R E, IBATLE readonly EXR
E4 L
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interface Person {
readonly id: number;
name: string;
age?: number;
[propName: string]: any;

let tom: Person = {
1d: 89757,
name: 'Tom',
gender: 'male'

I §

o BrARgRES

let arr: number[] = [1,2,3,4]

// BRIZEY
let arr: Array<number> = [1,2,3,4]

// BERORTHA
interface 1list{

[index: number]: number
let arr: list = [1,2,3,4]

//any
let list: any[] = [1,2,3,'qwe",{}]

function fun(Cnum: number , str: string): number{
return 123
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// typescript =>
// & TypeScript HEBEXR, => FARRTRANEX, LOSMAEXE, FTERESHE
e, AIORHTHEE,
let fun: (x: number , y: string) => number = function(x: number , y: st
ring): number{

return 123

// typescript T[iESEK

function fun (x: number , y?: string){
/7y F— TR

}

/! RRZE
function fun(x: number , ...y: any[]D{}

/] EBE

function fun (x: string | number): string | number{}

. R

function fun(Cnum: string | number){
(num as string).length

o EFFPESE

<l--

declare var FEHERETE

declare function EEE£FEAE

declare class FHE£FHE

declare enum FEREFMZEEE

declare namespace BB (BETFEMN) £EFNYR
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interface # type FHAEF/HER

export SHTE

export namespace S (EBETFEMH) R
export default ES6o EIASH

export = commonjs SRR

export as namespace UMD EFRERETE
declare global ¥RE2ETE

declare module ¥ EAZIR

-=>

/// <reference /> =f}&1ES

o« FIHERXMH

// JQuery
// src/jQuery.d.ts

declare var jQuery: (selector: string) => any;
// BIRXHVEL .d.ts NEH

// £
// src/index.ts

jQuery('#foo');

// B=RAX4FHR
npm install @types/jquery --save-dev

o KAFIZ

type Name = string;

type NameResolver = () => string;

type NameOrResolver = Name | NameResolver;
function getName(n: NameOrResolver): Name {

1f (typeof n === 'string') {
return n;
} else {
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return nQ);

type listName = 'name' | 'age' | 'type'

function fun (x: number , y: listName){}
fun(l , 'age');
fun(2 , 'type')

o ST

// WASHTHERRENNS, Tl (Tuple) &7 TEXRMXR

let 1list: [string , number] = [1,'aws']
// BERNTAEENTEHTIRANEWENER, FERMMEGTHEEFPIEENIN

o W

// W3 (Enum) XRRTFRERREE—CTENNGE, LU—EARESER, ABREY
AT it

enum Days {Sun, Mon, Tue, Wed, Thu, Fri, Sat};
// WERRSHEMEIN 0 FREBIENHT, BNESNNEERINERFITRCMEY

console.log(Days["Sun"] === @); // true
console.log(Days["Mon"] === 1); // true
console.log(Days["Tue"] === 2); // true
console.log(Days["Sat"] === 6); // true
console.log(Days[@] === "Sun"); // true
console.log(Days[1] === "Mon"); // true
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console.log(Days[2] === "Tue"); // true
console.log(Days[6] === "Sat"); // true

// HRiF

var Days;

(function (Days) {
Days[Days["Sun"] = @] = "Sun";
Days[Days["Mon"] = 1] = "Mon";
Days[Days["Tue"] = 2] = "Tue";
Days[Days["Wed"] = 3] = "Wed";
Days[Days["Thu"] = 4] = "Thu";
Days[Days["Fri"] 5] = "Fri";
Days[Days["Sat"] = 6] = "Sat";

})(Days Il (Days = {}));

// FaEE

enum Days {Sun = 3, Mon = 1, Tue, Wed, Thu, Fri, Sat};

console.log(Days["Sun"] === 3); // true
console.log(Days["Wed"] === 3); // true
console.log(Days[3] === "Sun"); // false
console.log(Days[3] === "Wed"); // true
// PmiE

var Days;

(function (Days) {
Days[Days["Sun"] = 3] = "Sun";
Days[Days["Mon"] = 1] = "Mon";
Days[Days["Tue"] = 2] = "Tue";
Days[Days["Wed"] = 3] = "Wed";
Days[Days["Thu"] = 4] = "Thu";
Days[Days["Fri"] = 5] = "Fri";
Days[Days["Sat"] = 6] = "Sat";

})(Days Il (Days = {}));

// FEIRENSEII UAZNT, WRNERERREMENRIE tsc RURERE (FiEd
By Js HAZFIRERY):
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IT

enum Days {Sun = 7, Mon, Tue, Wed, Thu, Fri, Sat = ('S' as any)};

<!--public EBiFMNEMHAERLAEN, AIUEEAMAHKIAOE], EIAFRBREMFHIEER
2 public B

private EMPNEMH A IEERTLAER, T EEEFPERIZERNIMEBTAIL

protected BiFMEMHAEZEZHRIFE, M private £, XRAREEFERFTHERLATF
WA E)AY-->

class Animal {
public name;
public constructor(name) {
this.name = name;

}

let a = new Animal('Jack');
console.log(a.name); // Jack
a.name = 'Tom';
console.log(a.name); // Tom

class Animal {
private name;
public constructor(name) {
this.name = name;

}

let a = new Animal('Jack');
console.log(a.name); // Jack
a.name = 'Tom'; // IR%E

class Animal {
protected name;
public constructor(name) {
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this.name = name;

class Cat extends Animal {
constructor(name) {
super(name);
console.log(this.name); // FZEAHA[IAiAIa]

}

// W& abstract

// B, MREZRA DTG
abstract class Animal {
public name;
public constructor(name) {
this.name = name;

¥
public abstract sayHi();

ks
let a = new Animal('Jack'); // R%E

// HRERNHRT AT FRELH
abstract class Animal {
public name;
public constructor(name) {
this.name = name;

¥
public abstract sayHi(); // iR%E

class Cat extends Animal {
public eat() {
console.log( ${this.name} is eating. );

}
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let cat = new Cat('Tom");

// IETRZER
abstract class Animal {
public name;
public constructor(name) {
this.name = name;

¥
public abstract sayHi();

class Cat extends Animal {
public sayHi() {
console.log( Meow, My name is ${this.name} );

let cat = new Cat('Tom");

o K5O

interface Alarm {

alert();

}

interface Light {
1ightOnQ);
1lightOffQ);

class Car implements Alarm, Light {
alert() {
console.log('Car alert');

3
lightOon(Q) {
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console.log('Car light on');

3
lightoff() {

console.log('Car light off');

// 2B (Generics) RISEEXRE. HOFEKRNR, AFASCIEERMRAIKE, MEfEMLY
IR B E R BN —iTiE,

function createArray(length: number, value: any): Array<any> {
let result = [];
for (let 1 = 0; 1 < length; 1++) {
result[i] = value;

}

return result;

createArray(3, 'x"'); // ['x', 'x', "x']
// 2B

function createArray<T>(length: number, value: T): Array<T> {
let result: T[] = [];
for (let 1 = 0; 1 < length; i++) {
result[i] = value;

}

return result;
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function swap<T, U>(Ctuple: [T, U]): [U, T] {
return [tuple[1l], tuple[@]];

swap([7, 'seven'l); // ['seven', 7]

// ZBIYR

function loggingldentity<T>Carg: T): T {
console.log(arg.length); // %&iz
return arg;

// EXIEO {FF extends ZRiZHE
interface Lengthwise {
length: number;

function loggingldentity<T extends Lengthwise>(Carg: T): T {
console.log(arg.length);
return arg;
¥
// GBI
class GenericNumber<T> {
zeroValue: T;
add: (x: T, y: T) == T;

let myGenericNumber = new GenericNumber<number>(Q);
myGenericNumber.zeroValue = 0;
myGenericNumber.add = function(x, y) { return x + y; };

// ZBIZERIEIAKRE
function createArray<T = string>(length: number, value: T): Array<T> {
let result: T[] = [];
for (let 1 = 0; 1 < length; 1++) {
result[i] = value;

}

return result;
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ZR I EN
14 2 E)5 SR rg 0I5 1 o) & ?

[3) /R SR BE AN #5155 0]

NRRERNZENRE, B—FRE, WHEIRRE., SEREREN RS HT=F.
SHIRANERMIN. FRIEROBE—TAEMSEE,

PSR, WBiERSLhn LR Z R, BRNRS[AZEFEIESM, FILMRBRURENER
ENZIER.

S EEREAER LLCSRFRE, BHE R, CSRF RERMAAFNERSRELRIE
Ko
fRIRTSIAY T =

 JSONP {EHscriptinzz MG RIEREUE, BERAEATgetiEK,

o CORS 2ilRSIH1%E Access-Control-Allow-Origin, XHENIE 2F A S B IR,

e RENIE BRE—BCHRSEE, LBRINRSFEREE, ZFEZEERELS
KBS,

httpFhttpsAI X 51
1. httpstMXFEEEIcaliFIEH, —MRFIUFRD, AMEE—TEER.

2.
3.
4.

http B XAMEHMY, EEAE, httpsl) 2 BB L2 E@mINMN,
httpFhttpsEAMNETEARNEZE AN, ANmOHLAS—, BIEE80, FEE443.
httpBOEIRREE, 2FIRSH; HTTPSIMYEHSSL+HT TP 2R AT =TI ER . BHIA
RN, EEhttpihNZEE,

httpsf T{ERIE

g

(9,

= F{EAnhttpsBIURLIFE)WebfRSB 23, ERS5WebfRSB23ZIISSLER,
WebfRSZBIKEIZEFIFIE KRG, SENEIEREER (EBFEELH) EE2—paErFis,
2 PR R 22 5 Web RSB 52 FHAMNEISSLEEN LT %%, UMEEENENESR.

. BEPIRION R ERIENARENREFR, BIIERH, AENBMMENAHESIERAN

=7, FEELWL,

. WebfR5525% F B C AR E H 15,
. WebBRS5 =3 FI B RIERAMES FFin < [BHE(E.

Jenkins
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Jenkins@— MFRBEDE, 2EFlavaFAN—fMiSEEm TR, BFRIRIFEEENT
E, BEEREBE—ARSENRETESR, RGN EERTATIEE
Jenkins e & qitA] A B L EREINE .

gos
git EEF R, FRN—TIE, AIMBEEASIAEE, FMGitHubIRBMLL
restful api

APl i%iT#15E, BT Web #UE1ZOA0IRIT.
&g + Ei8

GET: i£BY (Read)

POST: ¥riE (Create)

PUT: & (Update)

PATCH: E#7 (Update) , BRSO EMN
DELETE: filff (Delete)

EiFIE A1

/getAllCars

/createNewCar

8. /deleteAllRedCars

BRRVRESRE
9. Ixx: HHXER
10. 2xx: BRIERIN
11. 3xx: EEMG
12. 4xx: BFimtEix
13. 5xx: BRS52REEIR
REFRIBIE
14. http://www.artech.com/employees/c001 (45 CO0189F T)
15. http://www.artech.com/sales/2013/12/31 (2013912 H31 HHAHERN)
16. http://www.artech.com/orders/2013/q4 (2013 FEE4TEEITAIITER)  #### AOT
AOT, Ahead Of Time, 3IEIZ1THIZRIF
17. ERERIETRISRIF, AJNBERTEETINREYEEEENNFEFRE
18. A UEREF BTV R RS 4 EE
19. AT EEMINIRIZF IS BN
20. EREFIBITRIRIFR{EIEF T RAAT(B)IE M0
21. BiRAmIENASTRIFE GHEZI

httpZE1F

iAW

~N o

199 214


http://www.artech.com/employees/c001%EF%BC%88%E7%BC%96%E5%8F%B7C001%E7%9A%84%E5%91%98%E5%B7%A5%EF%BC%89
http://www.artech.com/sales/2013/12/31%EF%BC%882013%E5%B9%B412%E6%9C%8831%E6%97%A5%E7%9A%84%E9%94%80%E5%94%AE%E9%A2%9D%EF%BC%89
http://www.artech.com/orders/2013/q4%EF%BC%882013%E5%B9%B4%E7%AC%AC4%E5%AD%A3%E5%BA%A6%E7%AD%BE%E8%AE%A2%E7%9A%84%E8%AE%A2%E5%8D%95%EF%BC%89

IT

http FEIEKFIRAMRZ N RREITEE, HPEFEEF _M atlEZEMSLEEE

o EHETF EBEERAZFHFERRUIEAT, AINEREREFHE, FaTEBLEEN
SKEUBRIR AR F RZIRAORIAN, MIHARIN—MEEFRR, SR REEFERIEFEIEETR
BE, WR[IMASERIRSSFEKFTIRE, MEERMNEFEIEEFRIER

o WtEEFMNEHIEFATERE, EENEEFENRBRRNIHMRHZEOEEMIA, KNE
FRBFEDRY, UWRRBBHMAMNEFLEEZLET.

jsIT RV =K4F1E

TR, B3, K&

o ¥R MR—IHRALUAIFRIEMSE, NXTHRIFT R,
WX T RENAAT R, WMETEBEMNEGE

Object.isExtensible 37%
Object.preventExtensions 773%

i BENRIZEMLERTT T E N, BFEBEBEMEARTEERN (non-configurable) *F

Object.isSealed /53%
Object.seal /53%

o KL —PHNRBEFEN (frozen) BIEEAUY R, FMMERBRMHEAIEERN (non-
configurable) , BFRFE#UEREM (data properties) #EABIEH (non-writable) .

Object.isFrozen /57%&
Object.freeze /53%
RIRE 5 RKRE

=E
EAMATHE, RE—TREFFHERTHEAHBREREESSEE, REGI—THEFETEENH
|

vararr=[[1,2,2],[3,4,5,5],[6,7,8,9,[11,12,[12,13,[14] ] ] ], 10];
[...new Set(arr.flat(Infinity))].sort( (i ,q) => i-q)

http/2

20154, HTTP/2 k%1, HTTPREZMITHTTPIMY (HTTP/1.x) HOEAR, BEFAERETE,
HTTPA &/ ARSIBAEN EREHTTP/1.x—1¥, HTTP/2EFSPDY3, EFFI4HEE, mAM—
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BirneEAFPMNiLE RA—1&#E (connection)

HTTP/20945 14 : SLEREYE. Server Push, ZREMA , TiH&l{Ei

HTTP/2 REZHEIREMEUE, MIEHTTP 1x XA, ZHEIMVBRITEFRES
¥, HTTP/ 1 KEKFMAIRS, #EHERIATT, EEMEERIEX (A1) A, &9
ZBIAN AT DR, HTTP/2 SiE KM EIE D B0 ERm, FEENREZ#HE
e,

FEHTTP/2 Fh, BT Z#HFIDMZ/E, HTTP/2 REMKH TCP #ZATMBAHAT T, &
HTTP/27R:

Eig& TR BEER AR ER L5,

B ER A A IR ER N EIER.

HIERAMHERR AR, TMHEXBA—TEHZTNAEN, S TZERELFERE, ENRE
WIS ERAYRAMR P AE 3R

X—HrlE, {E1%RER T IRAKIRTT:

ETERRFELR— TCP &, ER—TERATRES TERMIMLNLHER T EZTCP &
¥ RAYIERS FI A TFIE#E .

FTREHRIZZ AR, BRZBEEREM,

IR AIES TR, W2 B BT,

EHTTP/27, B MEKRE A AT —131bithIiEE, ORTERSMAHR, BEBANTRER.
BTYREMIAGE, EF RS SSM A AELER BRI REARNRE, URMNATRIE
. HERMI,

£ HTTP/L B, B MEAXAHIAZH (L4 header, 7£ header % cookie FIIE)R T, AIRE
R EEEEEH/ BRI THNFT,
AT BRI GFFEFEFIRFAMERE, HTTP/23 XL EEBREN T £S5 5RHES

HTTP27E & P im il AR 55 28 im{E B 8RR "R IRIRAFAE < AR EROEE —(EY, X T1EREEEE,
AN EEE/XIE KN & X

BEEBRAHTTP/ 2RV ERFEHAIR AR FE, AEPIRMRS SRt E
BIMNEENE - ENEAREMRSRIRKRE, BEABRKRPZENE

Server PushBfR B imBe @ IT pushf A TVIE B FPiln s 2N A B c#EIXT XS, til‘cache
push”,

AMERUTER, REEREEFime— oK, XM AREARSIH push BIIR, 12
BIAB PRt IANENSR, XAER ] BN E/D— R EIRAY(B), HATEN 23T BAVE R TR
R LA{#F prefetch,

a0 AR S im o] LAE SHIBISFICSS AR LR B Fim, MABER P infETHTMLIY B & 1X X LS
Ko
ARFBim A AERNEIE, BEFRHHENFIEEZRSER, URRBIEHIZNFIFEELEN TIREF
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IT
o, WiEa P BAOEE & XRST_STREAMMIRIEUR, ErpEiXthETEIRREE, #aER, RSH
NEEMERE = A B REIXLE P In, MUOTEEINGRIATIT.

http/3

BAHTTP2 AT RZZEIHRANEE, EREXRREE—TERNEM, FEZKE
XIER TCP &R A

HTTP/2 T ZHER, —MRIZE—ERA TRFEMEHA— TCP &R, BHXNEEF
LI TESNEBR, BMASHRHTTP IRIMIE R RE AR HTTP/L T
HAAELUMEENERT, B TP HBEABREFEFEE, WSH T EHEIFTE BB
BEET ., BEXTF HTTP/1.1 i, AIAFESZ TCP &EE, HIlXfMMERREIRSFImE
R—NEE, FIRM TCP EEAR T A E B EHm iR
BATBEMSBAZRREER TCP Y, HELXEER—HArRETRINEST . BN
TCP FEMMTEIAERK, ELXTFESRER, HAXTMHNEHIREARIUN, &
TR A AKHLSE

BEFXNERE, Google MERIFILIZ T —TETF UDP YA QUIC MY, HBEFERET
HTTP/3 L, HTTP/3 ZEi&A HTTP-over-QUIC, MIX M EBFHEHABAIAELI, HTTP/3 &
RIBOEMZERA T QUIC

BARIRIT TCP =/ RIE2F M PURIFFRVIRME

=XIEF

o RFHEE I

o EIBEMRSSIm

o MIATTERIAM ) EREIE
PR EF
ReF, BELGRT
HE, ERBIEREERTMA
BELBHIEEETM T, BEINER
fREGRIE, AAEE

RSB ImEILEER, RARSHEMRT, EFRZHIMTLER

o RSWAER, EFIWMAETIF, MRINGRBON, MREHFEFAINE, MRLEBR
AR ATIA
o [RSBB[EEG,

rst

1)

Pimdtxix, RERSHFEMEERAPEE, KEIZFIREEZEMRN
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RIIREIR (L FF &

IIFE: ER BHRATRECRRSRIRME, 15 E—TRIENRBEREPRTNR, BR%

B

; (function(){
return { data: [] }
O;

AMD: (£ require)SSRREIEIRM, 1F5R: KB IURAIFIRL .

define('./index.js"' , function(code){})

CMD: (£ fseal SRR SRR, iR IFRIEIAMIISS

define(function(require, exports, module) {
var indexCode = require('./index.js');

1);

CommonlS: nodejs B FHIERY,

var fs = require('fs')

UMD: F®ZAMD, CommonlS &R,
webpack(require.ensure): webpack 2.x iRA<H A 2

ES Modules: ES6 5| NRIIRIRTY, ZiFimport KEIAB—1 s .

import a from 'a';

cookieF[Itoken #P A {EheaderR, F{t A= EhIFcookie, F-=EhiFtoken
e cookie: EfE/EEIREK— T sessionidifEcookieFIREILAE Fim, HBRSIH—BHICREXT

sessionid, B IRIEERIEKREBET LiXNsessionid, PRFZIFIEITIXNsessionidKEIEE 0 2
EKHIRE, FRUBIAZZRIT cookieZEZ| T sessionidfg, A UAZEBRNR
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o token: Efh/aEIHARE—TtokenfaEFim, FFImiFX TtokenfFiEeR, AEBREF NS
KREPFEFT R E FohfftokenifEheaderPHEE, RSJImBRRFEX X token#HITIUEHTRE
{EftokenHRIEBRHIT T —THRIET

o xss: AFBEEMAIVEEEREIANZEMAFNTTES, M LETHARRER, KiEE
K, ZEHVERE.

o corfi FBUAERINGE, BRI, ENHEBRI —ERARFERHIEAFNNREELD—TES
BRINBINWIEFET—EHRE (MRS, KER, EEMFRFNERNBIED) . B
TNRERELZINEY, FAUAHIAERNIEZIANEEIERNAFBRFMEEIT. XFHETwebHH
F S5 InEN—1RE: BRENSHINERERIEERRBETBPINRES, AMAERIEBK
AEERFERALEN, csrfATEBZIRFPNEAESR, EREHIEAF NS, 1LHEMA
F 98 X TIRF

o csrffflF: (RIUI—ZHIRITANIBITHEIKRFRIURLIENESN T :

http://www.examplebank.com/withdraw?account=AccoutName&amount=1000&for=
PayeeName

Bo, —TEEBREEINES—TMiE ERE FMUE:

<img src="<http://www.examplebank.com/withdraw?account=Alice&a
mount=1000&for=Badman>">

MRBMKF B NAlicerIRF AR T BRI R, Mt ZBNIAEEIRITAR, ERESEARIE, B4
i SR 10005 &

FENAMKRESR, WRExssKE T, & RtokenitZcookie, #EEMZEERI, FRAXTF
xssINE KR, cookieFltokeni&E BT AXH, B2 FesrRiIFMBEXS T
I BB s 95 -

o cookie: FIFTRETHHE, cookieREM, SMARBREEHUNRAFERRE, FRHT
HIFIRIE .

o token: FIF S, EITMRBTREMNE froken, FILAEMER TR, EiitokenthiER
2B, FAAFRBTIIRIELE.

T 23R F AL

e Service Worker

Service Worker @iB1TIEN T 28 IGAVIRIIATE, —ARATDARSRSCINZE1ZIN6E, {F M Service
Workerf9ig, {EiathiXasFig HTTPS, & Service Worker F3%5 R R3S KI2E,, AL TE
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A HTTPS thISCRIRIEZL £, Service Worker 75 N i ss AR EFNHEIRE, E
FICALERA] B RIERIEF ML AgLEcE 7. AENEER, AHEEFEHEMEN

e Memory Cache

Memory Cache Wl AFFNERF, TEEESNEIRIFPIE P SEIMEEINER FIa0T1
HEELTHMNER. A, BRFE, ERAFPHNIES EEME IR AFEFREE
23, AREFHFEURE, SMEEAENERMENR. —BE(1XxH Tab ITHEH, AEFEF
EF RN T

e Disk Cache

Disk Cache Ui FEEEEFRNER, EBEEIER, BT AEEFMEIMESD, b
Memory Cache =B =M FER M L

ERBNEEREFP, Disk Cache BEHEAREHAN ., ESRIE HTTP Herder RRIFERF
BRI R R EEF, MUERFEITURNEKRERER, MERFELIPFTESMEK., #H
HEMEEB I RER T, HEHINER—BEREEEEF TR, MASEREIEKREIE.
4 RER D HIETFER K E Disk Cache, *F HTTP BUMICGL M EREFER, BIISE TUHT
FANA

e Push Cache

Push Cache (##£ZE{F) = HTTP/2 FRIAE, SN L=MEFHIRBWHN, BT ZHRIE
A. ERERIE (Session) HFE, —EREERMEFN, HAEEFHEBRIES, &
Chromesigs R RBES D AR, BERNEERAIEFBRITHTTPAFNEFES

SRIRTF

BEF: FAERBV[BAEIEKR, BEEMEGFTHIZEZER, EchromefzZHl]&#INetworkiZ I
A IV E BINZIE K IR B 20009R7SHS, F B Size Efrom disk cachedf,from memory cache,
IBEF A DUBIT IR B FF HTTP Header SEI: Expires #1 Cache-Control

e Expires
e Cache-Control

R 2

MREEFMEEGIEFRANE, NEREFTEFMRAORSHLEITK, HRSHREEZF
MARE R S EMREFITTRE

e Last-Modified¥If-Modified-Since
e ETag#lIf-None-Match
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PN LA BEEREBIEESIFRNRHR(ERANZ IxL G FE/ER oif B/

o BEUESERNEEN HTTPIEKR+HIIN (REAFTEMNAR)

o R GET IBRZEAEEIRELIBHIE. RS[BOAFTERIZEE

o ERIEE (img RAZIFIES)

o MITIHIETCPHZE

o FBLE XMLHttpRequest 3R &% GET 1BXK, MEE EEIF

o GIFNREEEAHIRR/) (B/NHIBMPXHEE74NET, PNGEE/NET, MEIENGIF, R
EEAINEFET)

tokenjj2&

o TE—"secret (FBHLEN)

o FiHFIHsecretMINZBE L@ : HMAC-SHA256)Xt payload(JNTK S Z318) 4 p— T & (token), iR
EIEND

o BilHS Rrequest?theaderd i _Ftoken

o EinFARHFNE LR

es6 {{18%Ees5 (XI5

ES6 %% ES5 HalfT\AnES 2 Babel, #FEIRMIABURIZAT :
REAT: BRMTCREFATER, HERK AST;

iR R—ERRLEERR . {80 AST;

R SBMISIUEHY AST Bl @R,

REI AR &

o [RSBFBOEFIHKIZLH,

WHEBERAH, REEBSF L,
REREEESER—T [EN] 2B, REEF ik,
EPIHERINEN ARG, EIIEhashlBER LRSS,
WhE RS IN&Ehashie, FECHLABRERFEMRHA,
EIRY A4 BRI N2 hashfB, ALAARSSER.

AR5 22 FTATARE RIS RIL A

ARSS =3 IR R HER

bl

B i N 22
e PlanA

e {§/H Base64 / Unicode+1 F A XNINEAAIEIAN, FimkEHF 2 EBEFEHR MD5/MD6
e PlanB
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o HiZ{FF MD5/MD6 Z 3R AHVEX Hash , 1L/Fim{F Hash BY Hash ,

https 1 EI & httpiE 3K

<meta http-equiv="Content-Security-Policy" content="upgrade-insecure-re

quests">

// WRFEARESEEESIRE
header("Content-Security-Policy: upgrade-insecure-requests");
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- ECDHE zad REAWKE 128MT AES iIr BTK modz and SHAZSG
- FEAawith 12801 AZE n GCM mode ard 3HA28S

Here's & 12 1dely SIosen umoer:

WiAEaE
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% HRZEDDE, EERIR, BREFARTIEEHR,
#: FHrewDENAE, —RRELLRE, MEFSHFEAFRRTIRERZHE.

E%%Eﬂ*ﬂﬁl‘ﬂ-ﬁ*ﬁﬁﬂﬂ’\] X7, FEERTT4E

ST~

MEEIRITE
ERMHRITHRE—TNER, @F—MMEEIIR, SEMRSRESLZEDNENEN],

// BIE—TMRERN
class Observers{
// HERT B¥XEFE EE
observers = []
// BERDKR , SERENNEHITEERD A
notify(){
this.observers.forkEach( observer => observer.update() )

¥
// EEARI
attach(observer){
this.observers.push(observer)
¥
¥
// BER
let observer = {
update(){
console.log("@*0F")
¥
¥

let observers = new Observers;
// RIIFRRER
observers.attach(observer);

// DERBER

observers.notify()
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AT R

o ERFfATHERELN, HENAZER, WEMATZE (publishers) , HEAZERAEAKTERZK

&, WETrEE,

o RMEMTHERAMENHNEFE. BE-TE=1L4AMH, UHERFT, ©SRTRENLRTE
BEER, BEXLRTIEMERANER, ROER, KM-1THENRRGERERFAGE

B3, EMEXLERHARES HRIEFE.

// TIRERIC
class Dep {
// BIETTRE EA%
subs = []
// B ERARINEEB%F
addSub(sub){
this.subs.push(sub)
¥
// BRITREER A
notify(){

this.subs.forEach( sub => sub.update() )

}
}

const dep = new Dep;
/! BRTE
var publisher = {
publish(sub) {
sub.notify(Q)
¥
¥

// BF
var subscribe = {

update() {
console.log('update")

s
subscribe(sub) {

sub.addSub(this);
}
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publisher.publish(dep)
subscribe.subscribe(dep)

MR AREE— 1R, EEXRRULETEM CRMBSEMEAS) MR (AR
FAFNAR) , R2ITHE/AMEAEMAEEHT T EE, JUNER, ERITRASN
RN PR B/ & publishBVRT (R, FIDAUEEMAM—LEITRESS (EXpublishSELiE
THESRES, AEXZTpubsubfE’) , MURERN R EMAMBNRURENR
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