


HTML CSS 

ெԍᦏӞӻ div ࿜ଘ࣮ፗ੷Ӿ 

<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;
}

૪ᎣইӥդᎱ҅ই֜ץද಍ᚆᦏࢶᇆ਼ଶԅ 300px Ҙဳ఺ӥᶎդᎱӧץݢ
ද 

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

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

ᨮᬟ᪗ 

ํԫӻଚഭጱፋৼ ᕳ՜ժے ᨮᬟ᪗ ૢᬟጱ޾ፋৼᕳ՜ᨮᬟ᪗ฎૢᑏ҅ᕳݦᬟጱፋৼᨮᬟ᪗
ฎૢ೉

shape-outside 

shape-outsideጱCSS ં௔ਧԎԧӞӻݢզฎᶋᎥ୵ጱ୵ᇫ҅ፘᮝጱٖᘶٖ਻ଫࢱᕰᧆ୵ᇫᬰ
ᤈ۱ᤰ
֕ฎ֦ᕳ՜ےᙧว᷏ᜋ ֦տݎሿ՜ጱݢᥤय़ੜᬮฎᎥ୵

flex૲ੴӥmargin 

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第2页   共214页



ᔰտᛔᭇଫزຽᓋ ײӤmarginጱ෸ے flexӥጱຽᓋࣁ

inputጱ਼ଶ 

ଚӧฎᕳزᔰᦡᗝdisplay:block੪տᛔۖऴ꧌ᆿزᔰ਼ଶ̶input ੪ฎӻֺक़ٌ҅ἕᦊ਼ଶ
٬ԭsizeᇙ௔ጱ꧊ݐ

ਧ֖ᇙ௔ 

ᕷ੒ਧ֖ࢴ޾ਧਧ֖෸҅ݶ෸ᦡᗝ left ޾ right ᒵݶԭᵌୗࣈᦡᗝ਼ଶ

੶ݖӤӥ෈ 

ࣁᔰ z-indexزᔰጱz-index෸ ҅ᆿፋৼӾጱৼز୞سᔰӾ҅ᆿፋৼጱz-index ੜԭزਧ֖ࣁ
ṛԞӧտᥟፍ ᆿزᔰጱس୞زᔰ

ग़ӻፋৼᒵ਼ ੷Ӿ 

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

ਧ਼ṛྲ 

cssਫሿਧ਼ṛྲጱܻቘғpaddingጱጯྲړฎፘ੒ԭٌ۱ࣘތጱ਼ଶ҅ᘒӧฎṛଶ

ᵌᡐ෈๜ 

text-indent:-2000px
font-size:0px

᥯ݻႹݒ 
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<div style="width:200px;height:200px;border-radius:50%;background:conic
-gradient(red 0 33.3%, green 33.3% 66.6% , blue 66.6% 100%);"></div>

object-fit 

(ṛ ޾ ਼) ೮ྲֺכզᦡᗝobject-fitԅcontain౲coverݢ҅ݸ೰ਧ੮ੑࣁᇆࢶ

ᡦ۸ 

filter:blur(2)

ᛔਧԎં௔ 

ֵአc3 ጱᛔਧԎં௔

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

min-content/max-content 

width:min-content 
ᚆݢᘏᦏٖ਻ੱݸතᖽ҅ࣈᚆݢᘏᦏٖ਻ੱڹmax-content҅޾զᦡᗝ਼ଶԅmin-contentݢ
઀୏ࣈ

resize 

ฦ᭗زᔰԞݢզ؟textareaᮎ໏resize

div{
overflow:hidden;
resize:auto
}

ᶎ۱੿ 
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<ul>
<li>Ḓᶭ</li>
<li>ࠟߝᶭ</li>
<li>ᧇఘᶭ</li>
</ul>

<style>
    ul{
        display:flex
    }
    li:before{
        content:"\27a5"
    }
    li:fish-child:before{
        content:""
    }
</style>

sticky footer 

ֵአgrid૲ੴਫሿsticky footer

    <div class="box">
        <div>header</div>
        <div>body</div>
        <div>footer</div>
    </div>
    
    <style>
        .box{
            display:grid;
            min-height: 100%;
            grid-template-rows: auto 1fr auto;
        }
    </style>
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Javascript ᶎᦶ᷌ 

javascriptጱܻতᔄࣳํߺԶ̶ 

boolean
null
undefined
number
string
symbol

ܻতᔄࣳਂؙጱ᮷ฎ꧊҅ฎဌํڍහݢզ᧣አጱ
ᕳӞԶܻতහഝᔄࣳ᧣አොဩጱ෸ײjsᕳᬯԶܻতහഝᔄࣳᵌୗ᫨ഘԧ҅ಅզํӞԶܻতහ
ഝᔄࣳݢզֵአොဩ҅֕ฎ՜ֵࣁአᬯԶොဩጱ෸ײ૪ᕪӧฎܻতᔄࣳԧ̶
ಅํጱܻতහഝᔄࣳ᮷ฎӧݢๅදጱ

typeof ޾ instanceof ጱڦ܄ 

typeof ݢզአ๶ڣෙܻতහഝጱच๜ᔄࣳ
ٌӾᴻԧnullٌ҅՜ጱܻতᔄࣳ᮷ݢզྋᏟጱڣෙڊ๶
֕ฎtypeofڣࣁෙ੒᨝ጱ෸ײᴻԧڍහݢզྋᏟጱڣෙզक़ٌ҅՜ጱහഝᔄࣳ᮷ฎ෫ဩྋᏟ
ጱڣෙጱ҅ᬬࢧᕮຎ᮷ฎobject
instanceof ฎ᭗ᬦܻࣳ᱾ጱොୗ๶ڣෙහഝᔄࣳጱ
ಅզinstanceofݢզྋᏟጱڣෙ੒᨝හഝᔄࣳ҅֕ฎᗌᅩ੪ฎဌํېဩٵᏟጱڣෙܻڊতහ
ഝᔄ̶ࣳ

jsӾߺԶහഝฎfalse 

undefined҅ null҅ false҅ NaN҅ ''҅ 0҅ -0

jsӾ੒᨝ெԍ᫨ഘ౮ܻতහഝᔄࣳ 

හ๶ᬰᤈ᫨ഘጱڍฎ᭗ᬦ[[ToPrimitive]] ײ᫨ഘ౮ܻতහഝᔄࣳጱ෸ࣁjsӾ੒᨝ࣁ

1. ইຎ૪ᕪฎܻতᔄࣳԧ҅ᮎ੪ӧᵱᥝ᫨ഘԧ
2. ᧣አ x.valueOf()҅ইຎ᫨ഘԅचᏐᔄࣳ҅੪ᬬࢧ᫨ഘጱ꧊
3. ᧣አ x.toString()҅ইຎ᫨ഘԅचᏐᔄࣳ҅੪ᬬࢧ᫨ഘጱ꧊
4. ইຎ᮷ဌํᬬܻࢧতᔄࣳ҅੪տಸᲙ

౯ժԞݢզֵአES6ጱෛᇙ௔Symbol๶ٟӞӻ؃ጱToPrimitive
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let obj = {
    myToString(){return '1'},
    myValueOf(){return 0},
    //੒᨝ጱSymbol.toPrimitiveં௔҅೰ݻӞӻොဩ̶
    //ᧆ੒᨝ᤩ᫨ԅܻতᔄࣳጱ꧊෸҅տ᧣አᬯӻොဩ҅ᬬࢧᧆ੒᨝੒ଫጱܻতᔄࣳ꧊̶
    [Symbol.toPrimitive](){return 'symbol'}
}
obj + '' // 'symbol'

this 

 ڦ܄ጱ == ޾ ===

ොᔄࣳӧӞ໏੪տᬰᤈᔄࣳ᫨ഘ݌ইຎײአ==ᬰᤈྲ᫾ጱ෸ֵࣁ ==
=== ੪ฎڣෙԫᘏጱහഝ޾ᔄࣳฎވፘݶ
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੒᨝᫨ܻতᔄࣳ ᕮຎ'[object Object]';
හᕟ᫨ܻতᔄࣳ ᕮຎ'';
ፘ॔ݶ๥හഝᔄࣳྲ᫾ጱฎ࣎ࣈҔ

ᳮ۱ 

හ B ੪ฎᳮ۱̶ڍᰁ҅ᮎԍݒහ A Ӿጱڍکզᦢᳯݢ හ Bڍහ B҅ڍහ A ٖ᮱ํӞӻڍ

Ⴎ೩ᨬၠ޾೩ᨬ 

ၠ೩ᨬ

Object.assign ොဩ տ೩ᨬಅํጱં௔꧊کෛጱ੒᨝Ӿ҅ইຎં௔꧊ฎ੒᨝ጱᦾ҅೩ᨬ
ጱฎ̶࣎ࣈ
ֵአes6ጱ ... ઀୏ᒧ

Ⴎ೩ᨬ

JSON.parse(JSON.stringify(object))
᭗ଉֵአᬯӻොဩݢզᥴ٬य़᮱ړᳯ᷌֕ฎਙԞํੴᴴ௔
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տ஺ኼ undefined

տ஺ኼ symbol

ӧᚆଧڍ۸ڜහ

ӧᚆᥴ٬஗ሾ୚አጱ੒᨝

ֵአ੗ᤰڍහᬰᤈႮ೩ᨬ ᭓୭

function deepClone(obj){
    let objClone = Array.isArray(obj)?[]:{};
    if(obj && typeof obj==="object"){
        for(key in obj){
            if(obj.hasOwnProperty(key)){
ګԅ੒᨝҅ইຎฎ҅᭓୭॔ވᔰฎزෙojbৼڣ//                
                if(obj[key]&&typeof obj[key] ==="object"){
                    objClone[key] = deepClone(obj[key]);
                }else{
                    //ইຎӧฎ҅ᓌګ॔ܔ
                    objClone[key] = obj[key];
                }
            }
        }
    }
    return objClone;
}  

ܻࣳ 

ྯӞӻڍහڠୌጱ෸ײ᮷տํӞӻᛔଃጱં௔҅ᬯӻં௔೰ݻӞӻ੒᨝҅ᬯӻ੒᨝੪ฎܻ
̶ࣳ
ྯӞӻ຅᭜ڍහಅڠୌڊ๶ጱਫֺ᮷ݢզ᧣አᬯӻܻࣳ᯾ᶎጱં௔޾ොဩ̶
ܻࣳ๜᫝ԞฎӞӻ੒᨝҅ᬯӻ੒᨝੪ฎObjectጱਫֺ҅ಅզܻࣳԞݢզ᧣አکObjectጱܻ
ࣳ҅ᬯ໏੪ᕟ౮ԧӞӻ᱾ୗᕮ຅҅ᬯӻ੪ฎܻࣳ᱾̶

ᖀಥ 

class ᖀಥ
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 class Father{
  constructor(val) {
    this.val = val
  }
  my() {
    console.log(this.val)
  }
 }
 // class Ӿֵአ extends๶ᖀಥᆿᔄ
 class Son extends Father{
   constructor(val) {
   // super ᔄ֒ԭ Father.call(this , val)
    super(val)
    this.val = val
  }
 } 

AMD޾CMD 

ൊկے᫹ොୗ
AMD ੪ฎӞӤ๶੪ਖ਼౯ᵱᥝጱൊկӥ᫹ӥ๶
CMD ੪ฎ୮౯አکᮎӻൊկ੪ӥ᫹ᮎӻൊկ

map, filter, reduce҅find҅forEach 

forEach ݝฎᓌܔጱ᭭ܲහᕟ̶

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

map ܻ᭭ܲහᕟ҅ኞ౮ෛጱහᕟ҅ਖ਼හᕟጱྯӞӻزᔰ೭ڊ๶॒ቘਠ౮ԏࣁݸන݄ࢧ

[1,2,3].map(num => num > 10 ? num : '0' + num)

filter ᭭ܲහᕟ҅ኞ౮ෛጱහᕟ҅ڣෙྯӞӻ꧊஑ᬬࢧᕮຎฎވԅtrue҅ฎtrueጱනᬰ݄
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[1,2,3].filter( num => num > 1 ) // [2 , 3]

reduceԆᥝฎԅԧ੒ಅํහᕟᬰᤈᔴݸ๋҅ےᬬࢧӞӻ꧊҅ӧදܻݒහᕟ

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

find ᭭ܲහᕟತکᒫӞӻӨԏ܃ᯈጱ꧊

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

ଚݎ && ଚᤈ 

ଚݶ ݎ෸݄ڊݎړग़๵ձ֕҅ۓฎতᕣ᮷ฎํݝӞ๵ձࣁۓಗᤈ
ଚᤈ ݶ෸݄ڊݎړग़๵ձ҅ۓಅํጱձݶۓ෸ಗᤈ

՗ᤒᶎӤ๶୏҅֒Ԓଚᤈྲଚݎᥝঅ҅֕ฎଚᤈฎํᴴጱ҅՜ጱଚᤈහᰁฎ໑ഝᏝկ๶ጱ҅
ํ੗ᶮ҅Ӟ෮ᬡک੗ᶮ੪տڊሿफल
ଚݎ੪ӧտڊሿᬯ໏ጱఘ҅٭ইຎํग़ӻձۓ๶ԧ҅ଚݎଚӧտࢩԅձۓጱහᰁᘒ੕ᛘफल
֕ฎଚ॒ݎቘձۓጱපሲฎဌํӧᚆ޾ଚྲݎ᫾ጱ̶

ਧ෸࢏ setTimeout̵setInterval̵requestAnimationFrame 

setTimeout ୊᬴ਧ෸࢏ ᦡᗝӞӻ෸ᳵ҅ग़੝ᑁԏݸಗᤈ
setInterval ᳵᵐ௔ਧ෸࢏ ᦡᗝӞӻ෸ᳵ ҅ ဌᬦӞਧጱ෸ᳵಗᤈ
requestAnimationFrame ଄ ᶭᶎྯӞ଄᧣አӞེ҅ဌํࢴਧጱ෸ᳵ̶᭛ଶ໑ഝၨᥦ࢏ጱ௔ᚆ๶ਧ
ጱ҅ྲsetTimeout޾setIntervalๅےঅ̶requestAnimationFrameय़ᛘྯ1000ms/60 ҁ16.6ms҂ಗ
ᤈ

jsฎ୑ྍಗᤈդᎱጱ҅ಅզࣁಗᤈᬦᑕӾইຎ᭬کၾᘙ௔ᚆጱդᎱ੪տڊሿਧ෸࢏ӧٵᏟጱ
ఘ̶٭
ಅզݢզֵአrequestAnimationFrame๶ಗᤈ຤Զᵱᥝ୑ྍಗᤈጱդᎱ̶
౯ժݢզֵአrequestAnimationFrame੗ᤰӞӻਧ෸࢏

    let mySetInterval = (callback , userInterval) => {
    
        const Time = Date.now;
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෸ᳵ౿ڹ୮ݐ឴ //        
        let startTime = Time();
        // ୏ত෸ᳵ౿
        let currentTime
හڍ᧣ࢧୌӞӻڠ //        
        let myLoop = () => {
            currentTime = Time();
            let index = window.requestAnimationFrame(myLoop);
෸ᳵڹෙ୮ڣ //            
            if( currentTime -  startTime >= userInterval){
               startTime = currentTime = Time();
               // ᧣አcallback
               callback.call(null,index); 
            }
            
            
        }
       return window.requestAnimationFrame(myLoop)
    }

ಗᤈ຾ 

CallStack ฎJavaScriptӾಗᤈդᎱጱӞᐿොୗ
JavaScriptࣁಗᤈդᎱጱ෸ײտਖ਼ᥝಗᤈጱڍහනکӞӻ຾ᕮ຅Ӿ҅ݶ෸᭽஗ضᬰڊݸጱܻ
̶ڞ
ضಗᤈ౯ժጱդᎱ҅ଚӬ᭽஗ࣁݸහᆐڍಗᤈmainضJavaScriptտ҅ײ୏তಗᤈդᎱጱ෸ࣁ
ᬰڊݸጱܻڞҁڍහ҂̶

Event Loop 

୮౯ժಗᤈjsդᎱጱ෸ٌ҅ײਫ੪ฎਖ਼౯ժጱդᎱනکಗᤈ຾Ӿಗᤈ҅֕ฎ᭬ک୑ྍդᎱጱ
෸ײ੪տզݚक़Ӟᐿොୗᬰᤈ̶
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JavaScriptࣁդᎱᬩᤈک୑ྍդᎱጱ෸ײտ໑ഝӧݶጱ୑ྍ҅ਖ਼դᎱනک੒ଫጱTask᯾ᶎ݄
JavaScriptӞ෮ಗᤈਠಗᤈ຾᯾ᶎጱդᎱԏ҅ݸEvent Loop੪տ՗taskᴚڜӾ೭ڊᵱᥝಗᤈጱ
դᎱଚනکفಗᤈ຾ӾಗᤈդᎱ̶
ٌӾTaskձړۓԅԫᐿ microtaskҁஙձۓ҂҅macrotaskҁਡձۓ҂
ES6 ᥢ᝜Ӿ҅microtask ᑍԅ jobs҅macrotask ᑍԅ task ࣁ

microtaskҁஙձۓ҂process.nextTick̵Promise̵MutationObserver ᒵ
macrotaskҁਡձۓ҂setTimeout̵setInterval̵ setImmediate̵scriptҁෆ֛դᎱ҂̵
I/O ඙֢ᒵ̶

Event Loop ᬦᑕᥴຉ

 <script>   
function func(num) {
  return function () {
    console.log(num)
  };
}
setTimeout(func(1));

async function async3() {
  await async4();
  console.log(8)
}
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async function async4() {
  console.log(5)
}

async3();

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

  async function async1() {
    await async2();
    console.log(9)
  }

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

  async1();

  setTimeout(func(4))
}

setTimeout(func2);

setTimeout(func(3));

new Promise(resolve => {
  console.log('Promise');
  resolve()
})
  .then(() => console.log(6))
  .then(() => console.log(7));

console.log(0);
 </script>
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ਡձۓฎӞӻӞӻጱಗᤈդᎱጱҔ
ஙձۓฎਖ਼ಅํጱձۓಗᤈਠ౮ԏࣁݸಗᤈݸᶎጱդᎱጱ,
ᴤྦྷಗᤈ̶ڹ୮ࣁԞտۓጱஙձےᴤྦྷႲۓஙձࣁொฎߺ

1. ḒضᒫӞྍਖ਼scriptຽᓋනکਡձۓᴚڜӾ҅ԏݸਖ਼scriptຽᓋනفಗᤈ຾Ӿ

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

scriptຽᓋ scriptຽᓋ

1. ಗᤈscriptຽᓋ᯾ᶎጱդᎱ҅᭑ᤈᥴຉդᎱ̶ଚӬਖ਼୑ྍդᎱනک੒ଫጱTaskӾ

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

ᒫӞӻ setTimeout .then(6) async4()

ᒫԫӻ setTimeout new Promise

ᒫӣӻ setTimeout console.log(0)

ḒضᒫӞྍ᭬کᒫӞӻ setTimeout҅ਖ਼ਧ෸࢏නکਡձۓӾҔ
ᒫԫྍ᭬کasync3() ̶ಗᤈasync3դᎱ҅ᆐݸ᧣አasync4(),ᬩᤈ᯾ᶎጱդᎱᬌࢩ5҅ڊԅasync3ֵ
አԧasync await ಅզᬌڊਠ౮5ԏݸawait async4()տᬬࢧӞӻPromise҅ଚӬݸᶎጱդᎱտࣁ
PromiseӾಗᤈ̶

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

async function async4() {
  console.log( 5 )
}
async3();
// ᫨ഘ
new Promise( resolve =>{
    console.log(5)
    resolve()
} ).then( () => {
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    console.log( 8 )
} )
// ӤᬿդᎱ᫨ഘԏݸ੪ฎᬯ໏ , ଚӬտࣁ୮ڹஙձۓᕮ๳ԏࣁݸනفஙձۓᴚڜ
// new Promise᯾ᶎጱդᎱฎྍݶಗᤈጱ҅ইຎ᭬ک୑ྍࣁ᧣አEvent Loop

1. ӥӞྍ୏তಗᤈஙձ҅ۓḒضಗᤈasync3()᯾ᶎᬬࢧጱPromise.then()಑8̶ܦᆐݸಗᤈӥӞӻஙձ
6ۓ

ᬌ6ڊԏݸᬬࢧӞӻෛጱPromise੒᨝҅ᬯ෸ײஙձۓ᯾ᶎ݈ग़ԧӞӻձ҅ۓᬯӻ෸ײտضಗ
ᤈஙձ҅ۓӧտಗᤈਡձ̶ۓᥝᒵکಅํጱஙձقۓ᮱ಗᤈਠ౮ԏݸ಍տಗᤈਡձ̶ۓ

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

ᒫӞӻ setTimeout .then(7) console.log(6)

ᒫԫӻ setTimeout

ᒫӣӻ setTimeout

ஙձۓಗᤈਠ౮ԏݸawaitනفஙձۓᴚڜ

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

ᒫӞӻ setTimeout .then(8) console.log(7)

ᒫԫӻ setTimeout

ᒫӣӻ setTimeout

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

ᒫӞӻ setTimeout console.log(8)

ᒫԫӻ setTimeout

ᒫӣӻ setTimeout

1. ӥӞྍஙձۓ૪ᕪ᮷ಗᤈਠ౮ԧ҅ಅզ୏তಗᤈਡձ҅ۓଚӬࣁ᧣አasync1()ොဩጱ෸ڠ݈ײୌԧ
Ӟӻਡձ޾ۓӞӻawait

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

಑4ܦጱsetTimeout func(1)

func2()
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async1()

func(3)

ஙձۓಗᤈਠ౮ԏݸනفawait;

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

಑4ܦጱsetTimeout await async2()ጱጱPromise.then()

ಗᤈਡձۓᴤྦྷ҅տਖ਼ਡձۓ᯾ᶎጱդᎱവکಗᤈ຾᯾ᶎಗᤈ

1. ಗᤈਠ౮ԏݸ୏তಗᤈஙձۓ

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

಑4ܦጱsetTimeout console.log(9)

1. ஙձۓಗᤈਠ౮ԏݸಗᤈਡձۓ

ਡձۓmacrotask ஙձۓmicrotask ಗᤈ຾

console.log(4)

Node Ӿጱ Event Loop ޾ၨᥦ࢏Ӿጱฎਠقӧፘݶጱӳᥜ̶

ਡձۓ ҅ ஙձۓᴚ޾ ڜ promise 

setTimeout(()=>{
   console.log(1) 
},0)
Promise.resolve().then(()=>{
   console.log(2) 
})
console.log(3) 

main scriptᬩᤈᕮ๳ے)ݸ᫹ਠ౮scriptຽᓋԏݸտ୏তಗᤈྍݶդᎱ҅main೰scriptຽᓋے᫹
ਠ౮ԏݸᵋ׎ಗᤈྍݶդᎱ)҅տํஙձۓᴚ޾ڜਡձۓᴚ̶ڜᆐݸ໑ഝmain scriptӾԾኞ
ጱஙձۓᴚ޾ڜਡձۓᴚڦړ҅ڜႴᑮ҅ᬯӻ෸ײฎضႴᑮஙձۓጱᴚ݄ٚ҅ڜႴᑮਡձۓ
ጱᴚ̶ڜ
ஙձضۓಗᤈ҅ԏݸฎਡձ̶ۓ
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setTimeout(()=>{
   console.log(1) 
},0)
let a=new Promise((resolve)=>{
    console.log(2)
    resolve()
}).then(()=>{
   console.log(3) 
}).then(()=>{
   console.log(4) 
})
console.log(4) 

ᬯӻᥝ՗Promiseጱਫሿ๶᧔҅PromiseጱexecutorฎӞӻڍྍݶහ҅ܨᶋ୑ྍ҅ᒈܨಗᤈጱ
Ӟӻڍහ҅ࢩྌ՜ଫᧆฎ޾୮ڹጱձۓӞ᩸ಗᤈጱ̶ᘒPromiseጱ᱾ୗ᧣አthen҅ྯེ᮷տ
വ(microtask)ۓஙձݻಗᤈጱᬦᑕӾӧෙࣁಗᤈthen҅ݸ᮱ኞ౮ӞӻෛጱPromise҅ᆐٖࣁ
಍տಗᤈӥӞူጱmacrotask̶ݸႴᑮڜጱᴚ(microtask)ۓྌፗᛗஙձࢩහ҅ڍෛጱف

new Promise((resolve,reject)=>{
    console.log("promise1")
    resolve()
}).then(()=>{
    console.log("then11")
    new Promise((resolve,reject)=>{
        console.log("promise2")
        resolve()
    }).then(()=>{
        console.log("then21")
    }).then(()=>{
        console.log("then23")
    })
}).then(()=>{
    console.log("then12")
})
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ਡձۓ ஙձۓ ԫ 

async function async1() {
    console.log("async1 start");
    await  async2();
    console.log("async1 end");
}
async  function async2() {
    console.log( 'async2');
}
console.log("script start");
setTimeout(function () {
    console.log("settimeout");
});
async1()
new Promise(function (resolve) {
    console.log("promise1");
    resolve();
}).then(function () {
    console.log("promise2");
});
setImmediate(()=>{
    console.log("setImmediate")
})
process.nextTick(()=>{
    console.log("process")
})
console.log('script end');

ᴚڜಗᤈstart
ᒫӞ᫪ғ

current taskғ"script start"҅"async1 start"҅'async2'҅"promise1"҅“scri
pt end”
micro task queueғ[async,promise.then,process]
macro task queueғ[setTimeout,setImmediate]
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ᒫԫ᫪

current taskғprocess҅async1 end ,promise.then
micro task queueғ[]
macro task queueғ[setTimeout,setImmediate]

ᒫӣ᫪

current taskғsetTimeout,setImmediate
micro task queueғ[]
macro task queueғ[]

๋ᕣᕮຎғ[script start҅async1 start҅async2҅promise1҅script end,proces
s,async1 end,promise2,setTimeout,setImmediate]
ᘒ୑̶ݣଘࢩᕆ҅ض໏"async1 end","promise2"ԏᳵጱսݶ

ਫሿcall̵apply ݊ bind ڍහ 

դᎱਫሿ

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 

᧣አnewଗԧՋԍ?

ᰁ୚አᧆ੒᨝ݒ ୌӞӻᑮ੒᨝҅ଚӬ thisڠ
ᖀಥԧڍහጱܻࣳ
ં௔޾ොဩᤩکفے this ୚አጱ੒᨝Ӿ̶ଚಗᤈԧᧆڍහ
ෛڠୌጱ੒᨝ኧ this ಅ୚አ҅ଚӬ๋ݸᵌୗጱᬬࢧ thisҁইຎᬬࢧጱᕮຎฎ੒᨝౲ᘏ
ᕮຎ҂ࢧහ੪ᬬڍ

instanceof ጱܻቘ 

instanceofԆᥝጱ֢አฎڣෙ੒᨝ጱྋᏟᔄ̶ࣳ
՜ጱٖ᮱ܻቘฎ᭗ᬦڣෙܻࣳ᱾Ӿᚆӧᚆತک ᔄࣳጱܻࣳ Object҅Array

    // ཛྷճindtsnceofਫሿጱդᎱ
    function myInstanceof(leftA , style){
        leftA = leftA.__proto__;
        if(leftA === null || !style) return false;
        else if(style.name === leftA.constructor.name) return true;
        return myInstanceof(leftA , style);
   }

addEventListener 
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addEventListener ොဩਖ਼ፊکٙဳ࢏ލ೰ਧጱຽᓋӤ҅୮ᧆຽᓋ᥶ݎ೰ਧԪկጱ෸҅ײ೰ਧ
ጱڍ᧣ࢧහ੪տᤩಗᤈ
addEventListener Ӿݢզփ᭓ӣӻ݇හ target.addEventListener(type, listener[, options]);

type ᤒᐏፊލԪկᔄࣳጱਁᒧԀ̶
listener ୮ಅፊލጱԪկᔄࣳ᥶ݎ෸҅ࢧ᧣ጱӞӻڍහ̶
options փفӞӻ੒᨝౲ᘏ૲ਫ਼
૲ਫ਼ capture ೰ਧԪկฎࣁވഔ឴౲ٛုᴤྦྷಗᤈ
੒᨝
૲ਫ਼ capture ೰ਧԪկฎࣁވഔ឴౲ٛုᴤྦྷಗᤈ
૲ਫ਼ once ᤒᐏ୮ڹԪկ๋ग़ݝ᧣አӞེ
૲ਫ਼ passive ᤒᐏ listener ࿞ᬱӧտ᧣አ preventDefault()̶ইຎ listener Ֆᆐ᧣አԧᬯ
ӻڍහ҅ਮಁᒒਖ਼տ஺ኼਙଚಲڊӞӻഴݣګᦄ̶ޞ

ԅՋԍֵአObject.create(null)ڡত۸੒᨝ 

ֵአObject.create(null)ڠୌጱ੒᨝ฎӞӻဌํᖀಥىᔮጱ੒᨝҅ଚӬܻࣳӤጱಅํොဩં޾
௔ق᮱ᤩಲ୒̶

js॒ቘ໅ᇫහഝ 

var list = [{
                id: 1,
                name: '᩻ᕆᓕቘ',
                parent_id: 0
            },
            {
                id: 2,
                name: 'አಁᓕቘ',
                parent_id: 1
            },
            {
                id: 3,
                name: '᮱ᳪᓕቘ',
                parent_id: 1
            },
            {
                id: 4,
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                name: '෭பᓕቘ',
                parent_id: 1
            },{
                id: 5,
                name: '඙֢አಁ',
                parent_id: 2
            },
            {
                id: 6,
                name: 'ັ፡አಁ',
                parent_id: 2
            },
            {
                id: 7,
                name: 'አಁෛी',
                parent_id: 5
            },
            {
                id: 8,
                name: 'አಁڢᴻ',
                parent_id: 5
            }]
            /**
         * ໅ᇫጱᓒဩ
         * @params list     դ᫨۸හᕟ
         * @params parentId ᩸তᜓᅩ
         */
        getTrees(list, 0)
        function getTrees(list, parentId) {
            let items = {};
ӻᜓᅩጱፗંৼᜓᅩ҅*ᦕ֘ฎፗં҅ӧฎಅํৼᜓᅩྯݐ឴ //            
            for(let i = 0; i < list.length; i++) {
                let key = list[i].parent_id;
                if(items[key]) {
                    items[key].push(list[i]);/Users/xiaofeifei/Download
s/ᶎᦶ᷌/ᶎᦶ᷌ҁ᷌ፓ/11-හᕟ,᱾ᤒ,ԫ݉໅.md
                } else {
                    items[key] = [];
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                    items[key].push(list[i]);
                }
            }
            return formatTree(items, parentId);
        }

        /**
አ᭓୭໒ୗ۸ྯӻᜓᅩڥ *         
         */
        function formatTree(items, parentId) {
            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;
        }

ၨᥦؙਂ࢏ 

ᇙ௔ ޮ๗ य़ੜ ොୗ

cookie
෸ᳵݣݸڹ᮷ݢզ

ᦡᗝ
4k

ྯӞེ᧗࿢᮷տᛔۖ൭ଃࣁ
᧗࿢᯾ᶎ

localStorage
ᴻᶋႴቘധ҅ڞވ

࿞ԋࣁ
5m ᵱᥝಋۖᦡᗝک᧗࿢֛ٖ

sessionStorage ᶭᶎىᳮ੪Ⴔቘ 5m ᵱᥝಋۖᦡᗝک᧗࿢֛Ӿ

indexDB
ᴻᶋႴቘധ҅ڞވ

࿞ԋࣁ
໑ഝ๜ࣈᏝկय़ੜ च๜੪

ฎአӧਠ
ᵱᥝಋۖᦡᗝک᧗࿢֛Ӿ

֢አ

൭ଃtoken(ํᲀྪ෸ᳵጱ)
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ӞԶአಁጱԟబᔄጱמ௳҅token(ํᲀྪ෸ᳵጱ)҅css҅js

୮ڹᶭᶎጱӞԶמ௳҅ᵱᥝฮ෸ᖨਂӥ๶

ᶭᶎӤጱӞԶහഝ҅ᯈᗝ҅൉ᐏ

ၨᥦ࢏჉ວ๢ګ 

ၨᥦ࢏᧗࿢کHTML޾CSSԏݸฎெԍ੒՜ժᬰᤈ॒ቘጱ̶

୮ၨᥦ࢏೭کhtmlԏ҅ݸḒضਙฎӧᦊᦩᬯԶӳᥜጱ҅ಅզਙࢧਹᬯԶhtmlਁᒧԀտ
᭗ᬦ᦯ဩړຉ҅ਖ਼ᬯԶਁᒧԀ᫨۸౮ຽᦕ(Token);

    <span> ֦অӾࢵ </span>
    <!--- ٌӾ<span>ฎຽᦕጱ୏ত --> 
    <!--- ֦অӾࢵ ฎຽᦕጱᕮ๳ --> 
    <!--- </span> ฎຽᦕጱᕮ๳ -->   

ӥӞྍ੪ฎਖ਼ኞ౮ጱຽᦕ᫨۸౮ᜓᅩ(Node),๋ݸਖ਼ᬯԶᜓᅩ໑ഝӧݶጱىᔮ຅ୌ౮Ӟ༒DOM໅

୮᭬کcss ጱ෸ײտ୏তᕲګ໏ୗ໅҅ᕲګ໏ୗ໅ጱ෸޾ײᕮ຅໅૧ӧ᮷҅᮷ฎضਖ਼ਁᒧԀ᫨۸
౮ຽᦕࣁ᫨۸౮ᜓᅩ҅ᆐݸ຅ୌCSSOM໅(DOM໅Ԟݞᕮ຅໅҅CSSOM໅Ԟݞ໏ୗ໅)

<style>
*{font-size:14px;} 
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/* ᭗ᯈᒧႲے໏ୗጱ෸ײտ᭭ܲᶭᶎӤಅํጱຽᓋ҅ଚӬႲے໏ୗ̶ٌ݊ၾᘙ௔ᚆ */
div{font-size:16px;}
/** ຽᓋႲے໏ୗጱ෸ײտ᭭ܲಅํጱdivຽᓋଚӬႲے໏ୗ */
p span a{color:red}
ತᬯԶຽᓋӤᶎጱspanݸತᶭᶎӤಅํጱaຽᓋ҅ᆐ݄ضտ ײತຽᓋጱ෸࢏դᭌೠݸ **/
ຽᓋ๋ࣁݸತӤᶎጱpຽᓋ҅ᬯ໏๋ࣁݸᒧݳ๵կጱຽᓋӤᶎႲے໏ୗ */
p>span>.btn{color:red}
/** ৼդᭌೠݸ޾࢏դᭌೠ࢏૧ӧग़ ضತᔄbtnຽᓋ҅ᆐࣁݸ՜ጱᆿຽᓋ᯾ᶎತspanຽᓋ
/* spanຽᓋጱᆿຽᓋ᯾ᶎತpຽᓋࣁݸ๋҅
#btn{color:red}
/** ፗളࣁᶭᶎӾತidԅbtnጱຽᓋ҅௔ᚆၾᘙ๋ੜ */
</style>

୮ӷ᷋໅᮷ᕲګঅԏݸ੪୏তኞ౮჉ວ໅҅ኞ౮჉ວ໅ጱᬯӻᬦᑕฎᶋଉၾᘙ௔ᚆጱ

ḒྯضӞེႲےෛጱ໏ୗ᮷տ᭜౮᮱ړᕮ຅໅ጱ᯿ෛ჉ວ
ྯӞӻᜓᅩጱdisplay:none᮷ӧտ჉ວᧆᜓᅩ
ྯӞེ᯿ෛ჉ວ᮷տ᭓୭ಅํጱDOM໅޾CSSOM໅

ᶭᶎ჉ວਠ౮ԏݸইຎ౯ࣁࣁ੒ᶭᶎጱ໏ୗ౲ᘏᕮ຅ץදጱ෸ײᶭᶎӞᛱտݎኞԫᐿఘ٭

᯿ᕲҁRepaint҂᯿ᕲฎ୮ᜓᅩᵱᥝๅදक़ᥡᘒӧտ୽ߥ૲ੴጱ҅ྲইදݒ
background-color ੪ݞᑍԅ᯿ᕲ
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̶ၞࢧ੪ᑍԅݒ௔ᵱᥝදં֜پฎ૲ੴ౲ᘏၞࢧҁReflow҂ၞࢧ

ᆿᜓᅩݒಅᵱጱ౮๜ྲ᯿ᕲṛጱग़҅දၞࢧ̶ၞࢧݎኞ᯿ᕲ҅᯿ᕲӧӞਧտ୚ݎ஠ਧտၞࢧ
᯾ጱৼᜓᅩஉݢᚆտ੕ᛘᆿᜓᅩጱӞᔮ̶ၞࢧڜ
ํӞԶ඙֢տ੕ᛘၞࢧ

දݒ ፋৼ य़ੜ
ද֛ਁݒ
Ⴒے౲ڢᴻ໏ୗ
෈ਁදݒ
ਧ֖౲ᘏၶۖ
ፋཛྷࣳ
Ⴒڢےᴻຽᓋ
ፋৼ਼ṛݐ឴

ጱොໜၞࢧ੝ٺ

ֵአcss3 ጱtransform
੝displayጱֵአٺ
CSS ᭌೠᒧ՗ݦஃૢ܃ᯈັತ҅᭿ᜓعᅩ੶ᕆᬦग़

ᓞ१ڍහ 

ᓞ१ڍහᤒᬡୗጱ᧍ဩྲڍහᤒᬡୗๅᎨ҅ଚӬဌํᛔ૩ጱthis҅arguments҅super౲
new.target̶ᬯԶڍහᤒᬡୗๅᭇአԭᮎԶ๜๶ᵱᥝڍݷ܇හጱࣈො҅ଚӬਙժӧᚆአ֢຅
᭜ڍහ̶

։හᕟ᫨፥හᕟ 

let arr = {'0' : 'a' , '1': 'b' , '2':'c', 'length' : 3};
let newArr = [].slice.call(arr)

// es6
let newArr = Array.from(arr);

ິ᯾۸ 

ິ᯾۸ฎ೰ᬯ໏Ӟӻڍහ(؃ᦡݞ؉createCurry)҅՜ളතڍහA֢ԅ݇හ҅ᬩᤈݸᚆड़ᬬࢧ
Ӟӻෛጱڍහ̶ଚӬᬯӻෛጱڍහᚆड़॒ቘڍහAጱ݇֟ۃහ̶
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// ਫሿӞӻCurrieොဩֵ҅ᦇᓒᕮຎᚆड़ჿ᪃ইӥᶼ๗ғ

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

function Currie(...nums){
// ਖ਼փفጱහഝ զහᕟ୵ୗ᩸ਂכ๶
    let arrs = [...nums]
౯ጱහᕟӾکਂכጱ꧊فୌӞӻොဩ ਖ਼౯ྯӞེփڠ  //    
        function Add( ...nums ){
        arrs.push( ...nums )
        return Add;
     } 
// ୮๋ݸᴤྦྷጱ෸ڍײහտᤩන҅ࢧಅզᬯ᯾տᵌୗᬽդ҅ಅզ౯ժྋঅݢզץදtoStringො
ဩනࢧ౯ժᵱᥝጱහഝҔ
    Add.toString = () => arrs.reduce( (a,b) => a+b );

   return Add;
}

 console.log(Currie(1,3,4)(3,46,2)(3)) 

 හڍၞᜓ

ᜓၞthrottle
ᜓၞฎտ᧔ᶼضᦡਧӞӻಗᤈޮ๗҅୮᧣አ֢ۖጱ෸ڰय़ԭᒵԭಗᤈޮ๗ڞಗᤈᧆ֢ۖ҅ᆐ
ӥӞӻෛޮ๗̶فᬰݸ

    <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){
            // ਧ෸࢏
            let timeOut;
            // ୮ڹ෸ᳵ
            let startTime = new Date();
            // ᬬࢧොဩ᧣አ
            return  function() {
෸ᳵڹ୮ݐ឴ //                
                let curTime = new Date();
࢏ᳮਧ෸ى //                
                clearTimeout(timeOut);
ԧکވෙ෸ᳵ ฎڣ //                
                if( curTime - startTime >= time ){
                    // ෸ᳵکԧԏݸ᧣አොဩଚӬփفthis
                    fun.call(this);
                    // ๅෛ୏ত෸ᳵ
                    startTime = new Date();
                }else{
                    // ဌํᬡک෸ᳵጱ୏ސӞӻਧ෸࢏
                    timeOut = setTimeout(() => {
                        // ਧ෸࢏෸ᳵکԧԏݸ᧣አොဩ
                        fun.call(this);
                        // ๅෛ෸ᳵ
                        startTime = new Date();
                    }, time - (curTime - startTime));
                }
                
            }
            }
        </script>

 හᴠಮڍ

debounce݄҅ಮ̶ۖᒽኼฎ୮Ԫկᤩ᥶ݎ෸҅ᦡਧӞӻޮ๗୊᬴ಗᤈ֢ۖ҅ᝑ๗ᳵ݈ᤩ᥶
๗ᕮ๳҅ಗᤈ֢ۖޮک᯿ෛᦡਧޮ๗҅ፗڞ҅ݎ
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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){
            // ਧ෸࢏
            let timeOut;
            // ᬬࢧොဩ᧣አ
            return  function() {
                clearTimeout(timeOut)
                // ဌํᬡک෸ᳵጱ୏ސӞӻਧ෸࢏
                timeOut = setTimeout(() => {
                        // ਧ෸࢏෸ᳵکԧԏݸ᧣አොဩ
                        fun.call(this);
                }, time);
                
            }
    }

        </script>

 قᒒਞڹ

XSS
XSS ᓌܔӞᅩ੪ฎἓਮਖ਼դᎱဳ֦کفጱᶭᶎӾᆐݸᬩᤈդᎱ
XSS ړӷᐿᔄࣳ ғ೮ԋࣳ޾ᶋ೮ԋ̶ࣳ
೮ԋࣳ ੪ฎ೰ਖ਼դᎱဳ֦فጱ๐҅࢏ۓ୮֦ࣁ຤ӻ෸ڰ᧣አጱ෸ײտፗളᬩᤈդᎱ҅ᑲݐ
ጱහഝ̶֦ک
ᶋ೮ԋࣳ Ӟᛱ᭗ᬦץද URL ݇හጱොୗفےධڋդᎱ҅᧑੕አಁᦢᳯ᱾ള՗ᘒᬰᤈධ̶ڋ

೮ԋࣳ ғྲই᧔ࣁᬌੂفᎱጱ෸҅ײ౯ਖ਼Ӟྦྷݣݸ᧍᥺ጱդᎱٟੂࣁᎱ໛᯾ᶎ҅ྲො᧔javaդᎱ
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ຎݸᚆፗള੪ᬩᤈԧ҅ᬯ໏੪տ᭜౮෫ဩమ᨝ጱݢݸԏݣݸکᭆݎᎱ໛᯾ᶎ҅ᬯྦྷդᎱᤩੂࣁٟ
ᶋ೮ԋࣳғӞᛱ᮷ฎ࣎ࣈࣁໄ᯾ᶎٟӞԶ᫨ᨴԏᔄጱդᎱ҅᧑੕አಁᅩ֕҅ڋฎሿࣁᕷय़ग़හጱ
ၨᥦ࢏տᬦᄁکᬯԶդᎱ

xss ᴠகېဩ

᫨Ԏਁᒧ

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;')
}

CSP

csp ᦡᗝӞӻጮޞܔݷᦫၨᥦߺ҅࢏Զහഝݢզ᧗࿢҅ߺԶහഝӧݢզ᧗࿢

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

զ᧗࿢̶ݢጱᩒრݷ๜ऒํݝ࢏ᦫၨᥦޞ

CSRF(᪜ᒊ᧗࿢։᭜)
᪜ᒊ᧗࿢։᭜੪ฎ҅ἓਮ൫ୌӞӻᛔ૩ጱ๐҅ۓ୮አಁࣁ๚Ꭳఘ٭ӥጭ୯ԧᬯӻᗑᒊ҅ἓਮ
੪ݢզአ֦ጱ᫝ղݎᭆ᧗࿢ᕳ຤Զᗑᒊᑲݐᩒා
ᴠகಋྦྷ

ӧᦏᒫӣොଘݣ᧗࿢
Token

Ԫկۙ೮
Ԫկۙ೮੪ฎἓਮڠୌӞӻᗑᒊ҅ᆐࣁݸᗑᒊӾᦡᗝiframeຽᓋ҅୚فᱷᤈԏᔄጱᗑᒊ. ᆐ
՜మᥝጱහഝف౲ᘏᬌڋአ໏ୗ᭻೼ᒵ඙֢᧑੕አಁᅩֵࣁᘏ֢ݸ

X-FRAME-OPTIONS

զᐬྊiframeຽᓋݢ᭗ᬦᦡᗝ X-FRAME-OPTIONSғDENY ੪ݣݸ
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ᦤกڣෙjson 

๋ํපጱොဩ

function isJson(str) {
        try {
            if (typeof JSON.parse(str) == "object") {
                return true;
            }
        } catch(e) {
        }
        return false;
    }

ᑏۖᒒ1px 

ᔰጱᕚ๵፡Ӥ݄տྲਫᴬӤᔋӞᅩ؟ᬦᑕӾ҅ಋ๢ᒒٟ1pxݎਫᴬ୏ࣁ
Ӟᛱఘ٭ӥUIᦡᦇ૵፲Ӿ1px ೰ጱฎᇔቘ؟ᔰ҅ᘒಋ๢Ӥጱᇔቘ؟ᔰฎਠقӧݶጱ҅ྯӞӻ
ಋ๢ࠟܯጱ1pxฎӧӞ໏ጱ҅ಅզ಍տڊሿ1px؟ᔰ፡᩸୏ӧӞ໏य़ጱᳯ᷌

ᥴ٬ොໜ

ড়֛ັᧃڥአᦡ॓؟ᔰྲᖽන҅ᦡᗝੜහ؟ᔰҔҁᬯᐿොဩّ਻௔ړ܈૧҅Ӟᛱၨᥦ
ӧඪ೮ੜහ҂࢏
ᦡᗝ border-image ҁᬯᐿොဩᵱᥝUI؉1pxጱᕚ҂
transform: scale(0.5) ොໜ - വគ: உᅎၚ (ᖽੜᕚጱय़ੜ)

JSӾጱ෈໩Ꮶᇆ 

෈໩Ꮶᇆ ੪ฎ౯ժ᮷Ꭳ᭲҅domጱ඙֢ฎஉၾᘙ௔ᚆጱ҅ಅզ୮౯ժᵱᥝᬳᖅ඙֢domጱ
෸҅ײ౯ժݢզضአդᎱਖ਼ᬯԶ඙֢᩸ਂכ๶҅ᆐݸդᎱ॒ቘਠ౮ԏࣁݸӞེ௔Ⴒکےdom
Ӥ̶݄ᬯ੪ݞ؉෈໩Ꮶᇆ̶

let imgs = ['img1.png','img2.png','img3.png','img4.png','img5.png','img
6.png','img7.png']
// document.createDocumentFragment ڠୌӞӻᡦ೙ጱຽᓋ
let Dom = document.createDocumentFragment(); 
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$.each(arr , (i ,item) => {
ᇆࢶےᡦ೙ጱຽᓋӤႲࣁ //
    Dom.appendChild($(`<img src="${item}"></img>`)[0])
})
// ᆐࣁݸਖ਼ᬯӻᡦ೙ጱຽᓋႲکے፥ਫጱຽᓋӤ҅ᶭᶎᬯӻ෸ײ಍տ჉ວ
div.appendChild(Dom)

MutationObserver ຅᭜ڍහฎՋԍҘ 

Mutation Observer API አ๶ፊᥤ DOM ̶ۖݒDOM ጱձ֜ྲ҅ۖݒইᜓᅩጱीં̵ٺ௔ጱݒ
̵ۖ෈๜ٖ਻ጱ҅ۖݒᬯӻ API ᮷ݢզ஑ک᭗Ꭳ̶
Mutation Observer ፊލฎ୑ྍ҅ଚӬࣁग़ӻຽᓋݶ෸ݎኞץදጱ෸ײԏݸ᧣አӞེ

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

    <script>
        // Ḓض౯ڠضୌӞӻ MutationObserver ਫ̶ֺਫֺ᯾ᶎփفӞӻڍ᧣ࢧහ҅ᬯ
ӻڍ᧣ࢧහጱፓጱฎԅԧ᥶ݎԪկԏݸ᧣አᬯӻොဩ̶
        var observer = new MutationObserver(function (mutations, observ
er) {
        mutations.forEach(function(mutation) {
            console.log(mutation);
        });
        });
        // ֵአobserverਫֺ᯾ᶎጱobserveොဩ୏তፊލ ᒫӞӻփفຽᓋ҅ᒫԫӻփف
݇හ҅ፊލclassදۖԪկ
        observer.observe( document.querySelector('input') , {
            'childList': true,
            'attributes':true,
            'characterData':true,
            attributeFilter:[ 'class']
        } )
        document.querySelector('input').addEventListener('keyup' , func
tion(){
            this.classList.add(this.value)
        })
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    </script>

iphonex ڝၹ१ 

.yourFooterClass {
  padding-top: env(safe-area-inset-top);
  padding-right: env(safe-area-inset-right);
  padding-bottom: 50px;  /* ّ਻ӧඪ೮ env( ) ጱᦡ॓  */
  padding-bottom: calc(env(safe-area-inset-bottom) + 50px); /* ࣁ iphon
e x + Ӿ๜ݙ಍տኞප */
  padding-left: env(safe-area-inset-left);
}

constant(safe-area-inset-top)ғࣁViewportᶮ᮱ጱਞ܄قऒٖᦡᗝᰁҁCSS؟ᔰ҂
constant(safe-area-inset-bottom)ғࣁViewportବ᮱ጱਞ܄قऒٖᦡᗝᰁҁCSS؟ᔰ҂
constant(safe-area-inset-left)ғࣁViewportૢᬟጱਞ܄قऒٖᦡᗝᰁҁCSS؟ᔰ҂
constant(safe-area-inset-right)ғࣁViewportݦᬟጱਞ܄قऒٖᦡᗝᰁҁCSS؟ᔰ҂

ၨᥦࢧ࣯࣍࢏ත๢ګ 

v8 ୚කጱ࣯࣍ࢧත๢ګฎெԍ໏ጱ

v8୚කฎֵአጱٵᏟୗGC ҅GCᓒဩ᯻አԧړդୗ࣯࣍ࢧත๢ګ
v8୚කਖ਼ٖਂᑮᳵړԅԫӻ᮱҅ړෛኞդ޾ᘌଙդ҅ᬯԫӻ᮱ړ᯾ᶎጱय़ੜᑮᳵ޾ኞ
๗ฎӧӞ໏ጱ̶ޮ޸

1. ෛኞդӾጱᑮᳵӞᛱྲ᫾ੜ҅ኞޮ޸๗ྲ᫾Ꭸ̶ࣁෛኞդᑮᳵӾٌ҅ӾᑮᳵԆᥝړԅԫ᮱҅ړᬯ
ԫӻᑮᳵӞਧտํӞӻฎֵአጱݚӞӻฎᑮᳳጱ҅୮ٌӾӞӻ᮱ړጱٖਂᤩऴ꧌ჿጱ෸ײ ҅ෛኞ
դᓒဩ੪տۖސਖ਼ᬯ᮱ړ᯾ᶎਂၚጱ੒᨝(ྋֵࣁአጱ੒᨝)᫨ᑏݚکक़Ӟӻ᮱ړӾ҅ଚӬਖ਼०ၚ
ጱ੒᨝ᲀྪ̶ইྌӞӻ๶ࢧ੪ฎӞӻෛኞդጱᓒဩᬦᑕ҅ଚӬտᕳྯӞӻᬰᤈᬦӞӻ๶ࢧጱ੒᨝
಑Ӥຽᦕ̶

2. ᘌଙդӾጱᑮᳵӞᛱྲ᫾य़҅ଚӬኞޮ޸๗Ԟஉᳩ̶

੒᨝ᬰفᘌଙդᓒဩӾํݝԫᐿఘࣁ҅٭ෛኞդӾᕪܲᬦӞེ᫪ࢧଚӬᤩ಑Ӥຽᦕጱ
ຽᓋ҅ᒫԫᐿ੪ฎ੒᨝ጱय़ੜܛአԧෛኞդጱ25%ጱ੒᨝
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ᘌଙդᴤྦྷտ᭭ܲಅํጱ੒᨝҅ᆐݸຽᦕಅํጱਂၚጱ੒᨝҅ᆐݸᲀྪധಅํ०ၚጱ
੒᨝̶
๋ෛᇇ๜ጱv8 ୚ක ෛኞդ޾ᘌଙդզ݊jsฎݶ෸ᬩᤈጱ̶ಅզӧտํՋԍ௔ᚆၾᘙ̶

3. Ⴔᴻ੒᨝տ᭜౮ٖਂᏦᇆ҅୮Ꮶᇆᬦग़ጱ෸ײ੪տܴۖސᖽᓒဩ(ਖ਼Ꮶᇆܴᖽ҅ᆐݸᑏۖਂၚጱ੒
᨝҅ࣁ᯽නധٖਂ҅᯽නਠ౮ԏࣁݸਖ਼੒᨝᯿ෛᑏۖᬰ݄)

 ੒᨝๜᫝ӤᶎᘒӧฎܻࣳӤᶎࣁވฎݷෙ੒᨝ጱં௔ڣ

ᘒӧฎܻࣳӤᶎ ݷෙ੒᨝᯾ᶎํဌํᬯӻં௔ڣ //

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

Object.seal ੂ੗ 

Object.seal()ොဩ੗ᳮӞӻ੒᨝҅ᴥྊႲےෛં௔ଚਖ਼ಅํሿํં௔ຽᦕԅӧݢᯈᗝ̶୮ڹ
ં௔ጱ꧊ݝᥝٟݢ੪ݢզදݒ

Object.freeze ٰٯ 

Object.freeze() ොဩݢզٰᕮӞӻ੒᨝̶Ӟӻᤩٰᕮጱ੒᨝ٚԞӧᚆᤩץදҔٰᕮԧӞӻ੒
᨝ڞӧᚆݻᬯӻ੒᨝Ⴒےෛጱં௔҅ӧᚆڢᴻ૪ํં௔҅ӧᚆץදᧆ੒᨝૪ํં௔ጱݢຍԈ௔̵
ᧆ੒᨝ጱܻࣳԞӧᚆᤩݸද૪ํં௔ጱ꧊̶ྌक़ٰ҅ᕮӞӻ੒᨝ץ௔҅զ݊ӧᚆٟݢᯈᗝ௔̵ݢ
ጱ੒᨝̶ݶጱ݇හፘفփ޾ࢧද̶freeze() ᬬץ

['1', '2', '3'].map(parseInt) 

ᒼໜฎ[1,NaN,NaN]

 // Ḓض ౯ժ ፡Ӟӥmap
 function map ( currentValue[, index[, array]] )
 //ᒫӞӻ݇හ ฎ୮ڹጱvalue꧊ ᒫԫӻฎ ୮ڹӥຽ ᒫӣӻฎthisԞ੪ฎ୮ڹහᕟ
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 // ౯ժࣁ፡ӞӥparseInt
 function parseInt(string, radix)
 // ᒫӞӻ ᤒᐏᥝᤩ॒ቘጱ꧊ ᒫԫӻᤒᐏᥴຉጱचහ
 
parseInt('1', 0) //radixԅ0෸҅Ӭstring݇හӧզ“0x”0“޾”୏१෸҅ೲᆙ10ԅचහ
॒ቘ̶ᬯӻ෸ײᬬ1ࢧ
parseInt('2', 1) //चහԅ1ҁ1ᬰګ҂ᤒᐏጱහӾ๋҅य़꧊ੜԭ2҅ಅզ෫ဩᥴຉ҅ᬬࢧNa
N
parseInt('3', 2) //चහԅ2ҁ2ᬰګ҂ᤒᐏጱහӾ๋҅य़꧊ੜԭ3҅ಅզ෫ဩᥴຉ҅ᬬࢧNa
N

Ⴎଶս޾ ܲ᭭ضଠଶսܲ᭭ض 

Ⴎଶսܲ᭭ض ೰ ࣁӞӻᜓᅩ໅Ӿ҅ತکӞӻဌํᤩ᭭ܲᬦጱᶮᅩ Ⴎଶս҅ܲ᭭ض୮᭭ܲک
๛ੲ෸᯿ෛತکӥӞӻဌํᤩ᭭ܲᬦጱᜓᅩᖀᖅݻӥ᭭ܲ
ଠଶսܲ᭭ض ೰ ࣁӞӻᜓᅩ໅Ӿ҅ತᜓکᅩ໅ጱᶮᅩׁེ҅᭑੶᭭ܲፗᛗق᮱᭭ܲਠ౮

୑ྍᥴ٬ොໜጱݎ઀ܲᑕզ݊սᗌᅩ̶ 

 හڍ᧣ࢧ
ᗌᅩғࣈ᧣ࢧሄ҅ӧᚆአ try catch ഔ឴Კ᧏҅ӧᚆ return
սᅩғᥴ٬ԧྍݶጱᳯ᷌
Promise
սᅩғᥴ٬ԧࣈ᧣ࢧሄጱᳯ᷌
ᗌᅩғ෫ဩݐၾ Promise ҅Კ᧏ᵱᥝ᭗ᬦڍ᧣ࢧහ๶ഔ឴
Generator
ᇙᅩғݢզഴڍګහጱಗᤈ҅ݢզᯈݳ co ڍහପֵአ
Async/await
սᅩฎғդᎱႴศ҅ӧአ؟ Promise ٟӞय़ञ then ᱾॒҅ቘԧࣈ᧣ࢧሄጱᳯ᷌
ᗌᅩғawait ਖ਼୑ྍդᎱද᭜౮ྍݶդᎱ҅ইຎग़ӻ୑ྍ඙֢ဌํׁᩢ௔ᘒֵአ await տ੕
ᛘ௔ᚆӤጱᴳ̶֗

Promise ຅᭜ڍහฎྍݶಗᤈᬮฎ୑ྍಗᤈ҅ᮎԍ then ොဩޫҘ 

Promise newጱ෸ײտᒈܨಗᤈ᯾ᶎጱդᎱ thenฎஙձۓ տࣁ๜ེձۓಗᤈਠጱ෸ײಗᤈ
setTimeoutฎਡձۓ տࣁӥེձۓಗᤈጱ෸ײಗᤈ

դᎱ᷌1 
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var a = ?

if(a == 1 && a == 2 && a == 3){}

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

 ෙහᕟጱොဩ ҅ զ݊՜ժጱսᗌᅩڣ

Object.prototype.toString.call()

ྯӞӻᖀಥ Object ጱ੒᨝᮷ํ toString ොဩ҅ইຎ toString ොဩဌํ᯿ٟጱᦾ҅տᬬࢧ
[Object type]ٌ҅Ӿ type ԅ੒᨝ጱᔄ̶ࣳ֕୮ᴻԧ Object ᔄࣳጱ੒᨝क़ٌ҅՜ᔄࣳፗളֵ
አ toString ොဩ෸҅տፗളᬬࢧ᮷ฎٖ਻ጱਁᒧԀ҅ಅզ౯ժᵱᥝֵአcall౲ᘏapplyොဩ๶
දݒtoStringොဩጱಗᤈӤӥ෈̶

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

instanceof

instanceof ጱٖ᮱๢ګฎ᭗ᬦڣෙ੒᨝ጱܻࣳ᱾Ӿฎӧฎᚆತکᔄࣳጱ prototype
֕ instanceof ݝᚆአ๶ڣෙ੒᨝ᔄܻࣳ҅তᔄࣳӧݢզ̶ଚӬಅํ੒᨝ᔄࣳ instanceof
Object ᮷ฎ true̶

[]  instanceof Array; // true
[]  instanceof Object; // true

Array.isArray()

አ๶ڣෙ੒᨝ฎވහᕟ

Array.isArray()ฎES5ෛीጱොဩ҅୮ӧਂࣁ Array.isArray() ҅ݢզአ
Object.prototype.toString.call() ਫሿ̶

ၨᥦ࢏ս۸ 
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ሿդၨᥦ࢏य़ग़᮷ฎ᭗ᬦᴚڜ๢ګ๶ಢᰁๅෛ૲ੴ҅ၨᥦ࢏տ಩ץද඙֢නࣁᴚڜӾ҅ᛗ੝
Ӟӻၨᥦڬ࢏ෛҁ16.6ܨms҂಍տႴᑮᴚ֕҅ڜ୮֦឴ݐ૲ੴמ௳ጱ෸҅ײᴚڜӾݢᚆํ
տ୽ߥᬯԶં௔౲ොဩᬬࢧ꧊ጱ඙ֵ֢҅ܨဌํ҅ၨᥦ࢏Ԟտ୩ګႴᑮᴚ҅ڜ᥶ၞࢧݎӨ᯿
ᕲ๶ᏟכᬬࢧྋᏟጱ꧊̶
Ԇᥝ۱ೡզӥં௔౲ොဩ

offsetTop̵offsetLeft̵offsetWidth̵offsetHeight
scrollTop̵scrollLeft̵scrollWidth̵scrollHeight
clientTop̵clientLeft̵clientWidth̵clientHeight
width̵height
getComputedStyle()
getBoundingClientRect()

౯ժଫᧆ᭿᷇عᔺጱֵአӤᬿጱં௔҅՜ժ᮷տ୩ګ჉ວڬෛᴚڜ

 ၞࢧ੝᯿ᕲӨٺ

css

ֵአ transform ๊դ top
ֵአ visibility ๊ഘ display: none ҅ࢩԅڹᘏݝտ୚᩸᯿ᕲ҅ݸᘏտ୚ၞࢧݎҁදݒԧ૲ੴ)
᭿ֵعአtable૲ੴ҅ݢᚆஉੜጱӞӻੜදۖտ᭜౮ෆӻ table ጱ᯿ෛ૲ੴ̶
DOM໅ጱࣁᚆݢੱ̶ߥ੝ٌ୽ٺզݢጱ҅֕ع᭿ݢฎӧၞࢧclass҅ݒDOM໅ጱ๋๛ᒒදࣁᚆݢੱ
๋๛ᒒදݒclass҅ݢզᴴګԧၞࢧጱ᝜ֵٌ҅ࢱ୽ݢੱߥᚆ੝ጱᜓᅩ̶
᭿عᦡᗝग़੶ٖᘶ໏ୗ҅CSS ᭌೠᒧ՗ݦஃૢ܃ᯈັತ҅᭿ᜓعᅩ੶ᕆᬦग़

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

ਖ਼ۖኮපຎଫአکpositionં௔ԅabsolute౲fixedጱزᔰӤ҅᭿ع୽ٌߥ՜زᔰጱ૲ੴ҅ᬯ໏ݝฎ
Ӟӻ᯿ᕲ҅ᘒӧฎݶ҅ၞࢧ෸҅ഴۖګኮ᭛ଶݢզᭌೠ requestAnimationFrame҅ᧇᥠറᦎ
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requestAnimationFrame̶
᭿ֵعአCSSᤒᬡୗ҅ݢᚆտ୚̶ၞࢧݎ
ਖ਼᷇ᔺ᯿ᕲ౲ᘏၞࢧጱᜓᅩᦡᗝԅࢶ੶҅ࢶ੶ᚆड़ᴥྊᧆᜓᅩጱ჉ວᤈԅ୽ڦߥጱᜓᅩֺ҅ই
will-change̵video̵iframeᒵຽᓋ҅ၨᥦ࢏տᛔۖਖ਼ᧆᜓᅩݒԅࢶ੶
CSS3 Ꮭկے᭛ҁGPUے᭛҂ֵ҅አcss3Ꮭկے᭛҅ݢզᦏtransform̵opacity̵filtersᬯԶۖኮӧ
տ୚᩸ၞࢧ᯿ᕲ ̶֕ฎ੒ԭۖኮጱٌਙં௔҅ྲইbackground-colorᬯԶ҅ᬮฎտ୚᩸ၞࢧ᯿ᕲ
ጱ҅ӧᬦਙᬮฎݢզ൉܋ᬯԶۖኮጱ௔ᚆ̶

Javascript

᭿᷇عᔺ඙֢໏ୗ๋҅অӞེ௔᯿ٟstyleં௔҅౲ᘏਖ਼໏ୗڜᤒਧԎԅclassଚӞེ௔ๅදclassં
௔̶
᭿᷇عᔺ඙֢DOM҅ڠୌӞӻdocumentFragment҅ࣁਙӤᶎଫአಅํDOM඙๋֢҅ٚݸ಩ਙႲ
෈໩Ӿ̶کے
᭿᷇عᔺ᧛ݐտ୚ၞࢧݎ/᯿ᕲጱં௔҅ইຎᏟਫᵱᥝग़ֵེአ҅੪አӞӻݒᰁᖨਂ᩸๶̶
੒ٍํ॔๥ۖኮጱزᔰֵአᕷ੒ਧֵ֖҅ਙᚙᐶ෈໩ၞ҅ڞވտ୚᩸ᆿزᔰ݊ݸᖅزᔰ᷇ᔺࢧ
ၞ̶

դᎱ᷌ 2 

var b = 10;
(function b(){
    b = 20;
    console.log(b); 
})();
;ੜԭփ݇҂ڦදҁᕆץ᧛ᇫா෫ဩݝᰁԅݒහڍහӾ҅ڍᛔಗᤈݷ܇ᶋࣁ //
// ಅզ಑ڊܦ๶ጱฎӞӻڍහ֛

ਫሿӞӻsleep(1000) 

//Promise
const sleep = time => {
  return new Promise(resolve => setTimeout(resolve,time))
}
sleep(1000).then(()=>{
  console.log(1)
})
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//Generator
function* sleepGenerator(time) {
  yield new Promise(function(resolve,reject){
    setTimeout(resolve,time);
  })
}
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(1);
  return out;
}
output();

//ES5
function sleep(callback,time) {
  if(typeof callback === 'function')
    setTimeout(callback,time)
}

function output(){
  console.log(1);
}
sleep(output,1000);

դᎱ᷌ 3 

var obj = {
    '2': 3,
    '3': 4,
    'length': 2,
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    'splice': Array.prototype.splice,
    'push': Array.prototype.push
}
// push ጱ෸ײ ইຎӧฎහᕟտ᧣አspliceොဩਖ਼՜᫨ഘ౮։හᕟ
obj.push(1)
// push Ⴒےጱ෸ײฎ໑ഝጱlengthҔ
obj.push(2)
console.log(obj)

call ޾ apply ጱڦ܄ฎՋԍ҅ᮎӻ௔ᚆտๅঅӞԶ 

Function.prototype.apply޾Function.prototype.call ጱ֢አฎӞ໏ጱ҅ࣁڦ܄ԭփ݇فහጱӧ
ݶ
ᒫӞӻ݇හ᮷ฎ҅೰ਧڍහ֛ٖthisጱ೰ݻ
ᒫԫӻ݇හ୏তӧ҅ݶapplyฎփفଃӥຽጱᵞ҅ݳහᕟ౲ᘏᔄහᕟ҅apply಩ਙփᕳڍහ֢
ԅ݇හ҅call՗ᒫԫӻ୏তփفጱ݇හฎӧࢴਧጱ҅᮷տփᕳڍහ֢ԅ݇හ
callྲapplyጱ௔ᚆᥝঅ҅ଘଉݢզग़አcall, callփ݇فහጱ໒ୗྋฎٖ᮱ಅᵱᥝጱ໒ୗ

դᎱ3 

var a = {n: 1};
var b = a;
a.x = a = {n: 2};

console.log(a.x)    
console.log(b.x)

ḒضᒫӞྍ ᬰᤈᩙ꧊ a = {n:1} b = a
ᩙ꧊ Ḓضضᘍᡤ սضᕆ . ๋ṛ ಅզ a = {n:1 , x: undefined}
ളӥ๶a = {n:2} ֕ฎa.x ᬮฎ {n:1 , x: undefined} ಅզ {n:1 , x : {n:2}};
ᩙ꧊ਠ౮ a = {n:2} b = {n:1 , x:undefined } ࣁ a.x ᩙ꧊ጱ෸ײ a೰ݻᘌጱ ੒᨝

դᎱ4 

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

// c ጱᲫݷտᤩ᫨ഘ౮ਁᒧԀ'123'҅ᬯ᯾տ಩ b ᥟፍധ̶
a[c]='c';  

// ᬌڊ c
console.log(a[b]);
// example 2
var a={}, b=Symbol('123'), c=Symbol('123');  

// b ฎ Symbol ᔄࣳ҅ӧᵱᥝ᫨ഘ̶
a[b]='b';

// c ฎ Symbol ᔄࣳ҅ӧᵱᥝ᫨ഘ̶ձ֜Ӟӻ Symbol ᔄࣳጱ꧊᮷ฎӧፘᒵጱ҅ಅզӧտᥟ
ፍധ b̶
a[c]='c';

// ᬌڊ b
console.log(a[b]);
// example 3
var a={}, b={key:'123'}, c={key:'456'};  

// b ӧฎਁᒧԀԞӧฎ Symbol ᔄࣳ҅ᵱᥝ᫨ഘ౮ਁᒧԀ̶
// ੒᨝ᔄࣳտ᧣አ toString ොဩ᫨ഘ౮ਁᒧԀ [object Object]̶
a[b]='b';

// c ӧฎਁᒧԀԞӧฎ Symbol ᔄࣳ҅ᵱᥝ᫨ഘ౮ਁᒧԀ̶
// ੒᨝ᔄࣳտ᧣አ toString ොဩ᫨ഘ౮ਁᒧԀ [object Object]̶ᬯ᯾տ಩ b ᥟፍധ
̶
a[c]='c';  

// ᬌڊ c
console.log(a[b]);

 ࣎ࣈෙྋᏟጱڣ
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function isUrl(url) {
    const a = document.createElement('a')
    a.href = url
    return [
        /^(http|https):$/.test(a.protocol),
        a.host,
        a.pathname !== url,
        a.pathname !== `/${url}`,
    ].find(x => !x) === undefined
}

BigInt 

BigIntฎӞᐿෛጱහഝᔄࣳ҅አԭ୮ෆහ꧊य़ԭNumberහഝᔄࣳඪ೮ጱ᝜ࢱ෸̶ᬯᐿහഝᔄ
ࣳ꧋ᦜ౯ժਞࣈق੒य़ෆහಗᤈᓒ๞඙֢҅ᤒᐏṛړᬙሲጱ෸ᳵ౿ֵ҅አय़ෆහid҅ᒵᒵ҅
ᘒӧᵱᥝֵአପ
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Node 

ٖਂအᄋ 

೰ኧԭ዇஺౲Კ᧏᭜౮ᑕଧ๚ᚆ᯽න૪ᕪӧֵٚአጱٖਂጱఘ̶٭ইຎٖਂအᄋጱ֖ᗝྲ᫾
ۓग़տ୚᩸๐ݒᚆ೮ํ᩼๶᩼ग़ጱ෫አٖਂ҅ᬯԶ෫አጱٖਂݢᲫ҅ᮎԍᵋ፳॒ቘጱᬰᤈى
ᚆฎᬰᑕጱӤᴴ҅ই v8 ጱӤᴴݢ຤ӻຄᴴҁکӥ੕ᛘٖਂᬡ٭Ӹ᯿ጱఘ҅ౌݒଫ᭛ଶߥ࢏
1.4GҔԞݢᚆฎᔮᕹݢ൉׀ጱٖਂӤᴴ҂տֵ஑ଫአᑕଧૄმ̶
᯽නധ҅੕ܨဌํᤩᒈݸአਠ౮ԏֵࣁ፳ᰀ೰ᰒጱᳯ᷌҅੒᨝ࣁփᕹጱ᧍᥺ӾC/C++ Ӿਂࣁ
ᛘٖਂအᄋ̶֕ฎ؟ӞԶᡦ೙๢ᬩᤈጱ᧍᥺҅java޾JavaScript Golang Ӿֵአԧ࣯࣍ࢧත๢
ጱ᯽න҅ᥴනᑕଧާጱૡ֢ਂٖګտஉঅጱഴګGC҅ᬯᐿ๢ګ
ᖨਂय़හഝ տ᭜౮ٖਂအᄋ ލᰁ୚አ ๚्ก੒᨝ Ԫկፊݒੴق nodeӾࣁ

let arr = [];
while(true)
  arr.push(1);
  // ୮ڹդᎱտࣁᬩᤈ๗ᳵӞፗႲےහഝ҅֕ฎᔮᕹ݈෫ဩਖ਼՜᯽නധ๋ݸտ੕ᛘٖਂფڊ
  
  let arr = [];
while(true)
  arr.push();
 ڊጱ,ಅզӧտ੕ᛘٖਂფۑ᮷ฎӧ౮ےԅpush᯾ᶎฎᑮጱ҅ಅզྯӞེႲࢩ //  
let arr = [];
while(true)
  arr.push(new Buffer(1000));
  // ྯӞེႲےጱ᮷ฎBufferٖ਻ ҅ bufferᔄࣳӧંԭv8୚කጱᓕഴ҅ಅզࣁv8୚කӾֵ
አbufferಅܛአጱٖਂଚӧտ1.4کݑgᴴګጱ୽֕҅ߥฎਙտၾᘙᔮᕹጱٖਂ

ᅾๅෛ 

አ᧣ܨզᒈݢݸ෸݈ๅෛդᎱ҅ๅෛਠ౮ԏݶդᎱᬩᤈ๗ᳵӧ؊ྊդᎱጱࣁ ᒒᅾๅෛ೰ݸ
ᅾๅෛൊկauto-reload

Context Ӥӥ෈ 

୮෸ᬩᤈጱሾह๜᫝
੒ԭդᎱӾ຤ӻ꧊๶᧔҅Ӥӥ෈ฎ೰ᬯӻ꧊ಅࣁጱੴ᮱(قੴ)֢አऒ੒᨝
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ፘ੒ԭᬰᑕᘒ᥺҅Ӥӥ෈੪ฎᬰᑕಗᤈ෸ጱሾहٍ֛҅๶᧔੪ฎݱӻݒᰁ޾හഝ҅۱ೡಅํ
ጱੀਂݒ࢏ᰁ̵ᬰᑕ಑୏ጱ෈կ̵ٖਂҁञ຾҂מ௳ᒵ

VM 

ဉᓟ ᡦ೙๢Ӥӥ෈
ᬩᤈݸզ҅ਂכզᖫᦲ҅ݢᬩᤈ҅Ԟ޾ᖫᦲܨզᒈݢզᦏ JavaScriptդᎱݢ

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 ཛྷࣘ൉׀ԧۑੂےᚆ҅۱ೡ੒ OpenSSL ጱߢ૶̵HMAC̵̵ੂےᥴੂ̵ᓋ̵ݷզ݊ḵ
ᦤۑᚆጱӞෆॺ੗ᤰ̶

ԅՋԍᬌفnpm install ੪ݢզᛔۖਞᤰ੒ଫጱཛྷࣘ 

npm ཛྷࣘਞᤰጱ๢ګ

ե޸ npm install ڊݎ
ັᧃnode_modules ፓ୯ԏӾฎވ૪ᕪਂࣁ೰ਧཛྷࣘ
ᝑਂ҅ࣁӧࣁਞᤰ
ᝑӧਂࣁ
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npm ݻ registry ັᧃཛྷܴࣘᖽ۱ጱᗑ࣎
ӥ᫹ܴᖽ۱ک໑ፓ୯ӥጱ.npmፓ୯᯾
ᥴܴܴᖽ۱ک୮ڹᶱፓጱnode_modules ፓ୯

npm ਫሿܻቘ

ಗᤈૡᑕᛔ᫝preinstall

୮ڹnpmૡᑕইຎਧԎԧpreinstallᰰৼྌ෸տᤩಗᤈ̶

ᏟਧḒ੶ׁᩢཛྷࣘ

Ḓضᵱᥝ؉ጱฎᏟਧૡᑕӾጱḒ੶ׁᩢ҅Ԟ੪ฎ package.json Ӿ dependencies ޾
devDependencies ં௔Ӿፗള೰ਧጱཛྷࣘ
ૡᑕ๜᫝ฎෆ༒ׁᩢ໅ጱ໑ᜓᅩ҅ྯӻḒ੶ׁᩢཛྷࣘ᮷ฎ᪙ᜓᅩӥᶎጱӞ༒ৼ໅҅ npmտ
୏ސग़ᬰᑕ՗ྯӻḒ੶ׁᩢཛྷࣘ୏ত᭑ྍ੔ತๅႮ੶ᕆጱᜓᅩ̶

ཛྷࣘݐ឴

ԅ package.json ӾஃஃࢩᥝᏟਧٌᇇ๜҅ᬯฎضḒ҅ڹӥ᫹Ӟӻཛྷࣘԏࣁ̶௳מཛྷࣘݐ឴
ฎsemantic version҅ྌ෸ইຎᇇ๜ൈᬿጱ෈կӾࣁҁnpm-shrinkwrap.json ౲ package-
lock.json҂ํᧆཛྷࣘמ௳ፗള೭੪ݢզԧ҅ইຎဌํڞ՗՗ՙପ឴̶ݐইpackaeg.json Ӿ຤
ӻ۱ጱᇇ๜ฎ  , npm੪տ݄ՙପӾ឴1ݳ॔ݐ.x.x୵ୗጱ๋ෛᇇ๜̶
༄࣎ࣈҁresolved ਁྦྷ҂҅npm տአྌ࣎ࣈཛྷࣘጱܴᖽ۱کݐཛྷࣘਫ֛҅ӤӞྍտ឴ݐ឴
ັ๜ࣈᖨਂ҅ᖨਂӾํ੪ፗള೭҅ইຎဌํڞ՗ՙପӥ᫹
ັತᧆཛྷׁࣘᩢ҅ইຎํׁᩢکࢧڞᒫ1ྍ҅ইຎဌํڞ؊ྊ̶

ཛྷࣘಆଘ۸ҁdedupe҂

ӤӞྍ឴کݐጱฎӞ༒ਠෆጱׁᩢ໅ٌ҅Ӿݢᚆ۱ތय़ᰁ᯿॔ཛྷ̶ࣘྲই A ཛྷׁࣘᩢԭ
loadsh҅B ཛྷࣘݶ໏ׁᩢԭ lodash̶ࣁ npm3 զڹտӸ໒ೲᆙׁᩢ໅ጱᕮ຅ᬰᤈਞᤰ҅ࢩྌ
տ᭜౮ཛྷ̶ࣘٞ֟

՗ npm3 ୏তἕᦊفےԧӞӻ dedupe ጱᬦᑕ̶ਙտ᭭ܲಅํᜓᅩ҅᭑ӻਖ਼ཛྷࣘනࣁ໑ᜓᅩ
ӥᶎ҅Ԟ੪ฎ node-modules ጱᒫӞ੶̶୮ݎሿํ᯿॔ཛྷࣘ෸҅ڞਖ਼ٌӶ୒̶

ᬯ᯾ᵱᥝ੒᯿॔ཛྷࣘᬰᤈӞӻਧԎ҅ਙ೰ጱฎཛྷࣘݷፘݶӬ semver ّ਻̶ྯӻ semver ᮷
੒ଫӞྦྷᇇ๜꧋ᦜ᝜҅ࢱইຎӷӻཛྷࣘጱᇇ๜꧋ᦜ᝜ࣁਂࢱԻᵞ҅ᮎԍ੪ݢզ஑کӞӻّ਻
ᇇ๜҅ᘒӧ஠ᇇ๜ݩਠقӞᛘ҅ᬯݢզֵๅग़ٞ֟ཛྷࣘࣁ dedupe ᬦᑕӾᤩ݄ധ̶

ྲই node-modules ӥ foo ཛྷׁࣘᩢ lodash@  ཛྷׁࣘᩢ lodash@   ԅّ਻
ᇇ๜̶

ᘒ୮ foo ׁᩢ lodash@  ׁᩢ lodash@  semver ጱᥢ҅ڞԫᘏӧਂّࣁ਻ᇇ
๜̶տਖ਼Ӟӻᇇ๜නࣁ node_modules Ӿ҅ݚӞӻՖכኸᩢׁࣁ໅᯾̶

1.1.0

1.0.0҅bar ڞ1.1.0҅ 1.1.0

2.0.0҅bar ഝׁڞ1.1.0҅
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ਞᤰཛྷࣘ

ᬯӞྍਖ਼տๅෛૡᑕӾጱ node_modules҅ଚಗᤈཛྷࣘӾጱኞޮ޸๗ڍහҁೲᆙ preinstall̵
install̵postinstall ጱᶲଧ҂̶

ಗᤈૡᑕᛔ᫝ኞޮ޸๗

୮ڹ npm ૡᑕইຎਧԎԧᰰৼྌ෸տᤩಗᤈҁೲᆙ install̵postinstall̵prepublish̵
prepare ጱᶲଧ҂̶
Ӟྍฎኞ౮౲ๅෛᇇ๜ൈᬿ෈կ҅npm install ᬦᑕਠ౮̶ݸ๋

ၨᥦ࢏ጱԪկ஗ሾ޾nodeጱԪկ஗ሾํՋԍڦ܄ 

 ጱಗᤈᶲଧฎᬯ໏ጱ࢏ၨᥦࣁۓਡձ޾ۓԭஙձى

ಗᤈӞེஙձۓ
ԏࣁݸಗᤈਠஙձۓᴚڜ

ইྌ஗ሾஃ॔ӥ݄

Node 

nodeӾਡձۓᴚڜಗᤈᶲଧฎᬯ໏ጱ

timersਧ෸࢏ғ๜ᴤྦྷಗᤈ૪ᕪਞഭጱ setTimeout() ޾ setInterval() ጱڍ᧣ࢧහ̶
pending callbacksஇਧࢧ᧣ғಗᤈ୊᬴کӥӞӻ஗ሾᬽդጱ I/O ࢧ᧣̶
idle, prepareғՐᔮᕹٖ᮱ֵአ̶
poll ᫪ᧃғ༄ᔱෛጱ I/O Ԫկ;ಗᤈӨ I/O ፘىጱࢧ᧣ҁپԒಅํఘ٭ӥ҅ᴻԧىᳮጱڍ᧣ࢧහ҅
ਙժኧᦇ෸޾࢏ setImmediate() ഭਧጱԏक़҂ٌ҅֟ఘ٭ node ਖ਼ࣁྌ॒ᴥल̶
check ༄ၥғsetImmediate() ڍ᧣ࢧහࣁᬯ᯾ಗᤈ̶
close callbacks ىᳮጱڍ᧣ࢧහғӞԶى॓ٵᳮጱڍ᧣ࢧහ҅ইғsocket.on('close', ...)̶

ஙձۓಗᤈࣁnode10ԏڹғ

ಗᤈਠӞӻᴤྦྷጱಅํձۓ
ಗᤈਠnextTickᴚڜ᯾ᶎጱٖ਻
ᆐݸಗᤈਠஙձۓᴚڜጱٖ਻

Node11զݸғ
ڜᴚۓ੪ಗᤈਠஙձۓጱᤈԅᕹӞ҅᮷ฎྯಗᤈӞེਡձ࢏ၨᥦ޾

ଉᥠጱ taskҁਡձۓ҂ ྲইғsetTimeout̵setInterval̵scriptҁෆ֛դᎱ҂̵ I/O ඙̵֢UI
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჉ວᒵ̶
ଉᥠጱ micro-task ྲই: new Promise().then(ࢧ᧣)̵MutationObserver(html5ෛᇙ௔) ᒵ̶
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EcmaScript6.0 

Proxy 

Proxyአԭץද຤Զ඙֢ጱἕᦊᤈԅ
Proxyݢզቘᥴԅ੒ࣁፓຽ੒᨝ӤᶎᦡᗝӞ੶ೝ౼

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

obj.count = 1
//  setting count!
++obj.count
//  getting count!
//  setting count!
//  2

var let const ጱڦ܄ 

var տݒᰁ൉܋ let޾constӧտ
var قࣁੴݷ޸ጱݒᰁտ೯᫹کwindowӤ҅let constӧտ
let ޾cosnt ํࣘᕆ֢አҁฮ෸௔ྒ܄҂҅varဌํ
let const ӧ꧋ᦜ᯿॔ݷ޸

class 

es6ෛीےԧclassොဩ ҅ ֕ฎclassݝฎӞӻ᧍ဩᔥ՜޾౯ժଘ෸ٟጱ຅᭜ڍහ๜ᨶӤဌํ
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ձ̶֜ڦ܄

// փᕹොୗ
function Point(x, y) {
  this.x = x;
  this.y = y;
}

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

var p = new Point(1, 2);

// ෛጱොୗ
class Point {
  constructor(x, y) {
    this.x = x;
    this.y = y;
  }

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

class Point {
  // ...
}

typeof Point // "function"
Point === Point.prototype.constructor // true
// ๜ᨶӤ๶᧔ classڠୌጱ຅᭜ڍහ޾ፗളٟጱ຅᭜ڍහဌํॡय़ڦ܄

හҁsetter҂ڍ꧊ਂ޾හҁgetter҂ڍ꧊ݐ
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class Defind{
    constructor(){}

    get name(){
        return 'get'
    }

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

let defind = new Defind();

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

ᶉாොဩ
ᔄፘ୮ԭਫֺጱܻࣳ҅ಅํࣁᔄӾਧԎጱොဩ҅᮷տᤩਫֺᖀಥ̶ইຎࣁӞӻොဩے҅ڹӤ
staticىᲫਁ҅੪ᤒᐏᧆොဩӧտᤩਫֺᖀಥ҅ᘒฎፗള᭗ᬦᔄ๶᧣አ҅ᬯ੪ᑍԅ“ᶉாො
ဩ”̶

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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ਫֺં௔ጱෛٟဩ

class cl{
    constructor(){
        this._count = 1;
    }
}

// ෛጱٟဩ
class cl{
    _count = 1;
    constructor(){
    
    }
}

Promise 

PromiseᤒᐏӞӻ୑ྍ඙֢ጱ๋ᕣᕮຎ҅զԏԻ԰ጱොୗԆᥝํthenොဩ҅ᧆොဩԆᥝဳٙ
ԧԫӻڍ᧣ࢧහ҅አԭളතPromiseጱ๋ᕣᕮຎ޾ӧᚆಗᤈጱ̶ܻࢩ
PromiseጱᇫாԆᥝํӣᐿ ᒵஇ҅ಗᤈ҅೏ᕷ

ᒵஇPending ᒵஇᬰفಗᤈ౲೏ᕷᇫாҔ
ಗᤈresolve ӧᚆᬰٌف՜ᇫா҅ํӞӻӧݒݢጱ๋ᕣᕮຎ̶
೏ᕷRejected ӧᚆᬰٌف՜ᇫா҅ํӞӻӧݒݢ஑೏ᕷ̶ܻࢩ

Promise.then(onResolve, onRejected) thenളතԫӻ݇හ

ইຎonResolveӧฎڍහٌ҅஠ᶳᤩ஺ኼ
ইຎonRejectedӧฎڍහٌ҅஠ᶳᤩ஺ኼ

onResolve ᇙ௔

promiseಗᤈᕮ๳ٌݸ஠ᶳᤩ᧣አ҅ᒫӞӻ꧊੪ฎpromiseጱᕮຎ̶
promiseᕮ๳ڹӧݢզᤩ᧣አ̶
onResolve᧣አེහӧݢզय़ԭӞ̶ེ

onRejectedᇙ௔

promiseᤩ೏ᕷಗᤈٌݸ஠ᶳᤩ᧣አٌ҅ᒫӞӻ݇හԅ promise ጱ೏ᕷܻࢩ
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promiseᕮ๳ڹӧݢզᤩ᧣አ̶
onRejected᧣አེහӧݢզय़ԭӞ̶ེ
onResolve ޾ onRejected ஠ᶳᤩ֢ԅڍහ᧣አҁܨဌํ this ꧊҂

ग़ེ᧣አ

then ොဩݢզᤩݶӞӻ promise ᧣አग़ེ
୮ promise ౮ۑಗᤈ෸҅ಅํ onResolve ᵱೲᆙٌဳٙᶲଧׁེࢧ᧣
୮ promise ᤩ೏ᕷಗᤈ෸҅ಅํጱ onRejected ᵱೲᆙٌဳٙᶲଧׁེࢧ᧣

ᬬࢧ

then ොဩ஠ᶳᬬࢧӞӻ promise ੒᨝

ਫሿӞӻPromise 

class MyPromise {

  constructor(func) {
    /**
     * ୮ڹጱᇫா
     * Pending ᒵஇ
     * Resolve ಗᤈ
     * Rejected ೏ᕷ
     *
     *  */
    this.status = 'Pending';
    // አಁጱڍ᧣ࢧහ
    // ᴚڜ
    this.queueResolve = [];
    this.queneRejected = [];
    // አಁጱڍ᧣ࢧහ
    this._func = func;
    // አಁᬌفጱٖ਻
    this._val = null;
  }

  _myRejected(val) {
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    setTimeout(() => {
ฎᒵஇވጱᇫாฎڹෙ୮ڣ //      
      if (this.status !== 'Pending') return;
      // ਖ਼ሿࣁጱᇫாץද౮ ಗᤈ
      this.status = 'Resolve';
ጱහഝڹ୮ਂכ //      
      this._val = val;
      this.queueResolve.map(call => call(val));

    }, 0)

  }

  _myResolve(val) {

    setTimeout(() => {
ฎᒵஇވጱᇫாฎڹෙ୮ڣ //      
      if (this.status !== 'Pending') return;

      // ਖ਼ሿࣁጱᇫாץද౮ Კ᧏
      this.status = 'Rejected';
᧣ࢧጱڹ୮ਂכ //      
      this._val = val;
      this.queneRejected.map(call => call(val));

    }, 0)
  }

  then(resolve, reject) {
    resolve = typeof resolve === "function" ? resolve : new Function().
bind(null);
    reject = typeof reject === "function" ? reject : new Function().bin
d(null);

    // let x = this.#func(this.#myRejected, this.#myResolve);

    if (this.status === '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
  }

}

ֵአes6ਫሿӞӻᦇහ࢏ 

  function count(){
    let myCount = 0;
    return function* func() {
        yield ++myCount;
        func();
    }
  }
  let myCount = count();
  myCount().next().value // 1
  myCount().next().value // 2
  myCount().next().value // 3

Ӟݙᦾහᕟਫሿತ๋य़꧊ 

Math.max(...arr)

Ӟݙᦾਫሿහᕟ݄᯿ 

new Set(...arr)
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 ᰁጱᕮ຅ᩙ꧊ݒ

꧋ᦜೲᆙӞਧཛྷୗ҅՗හᕟ޾੒᨝Ӿ൉ݐ꧊҅੒ݒᰁᬰᤈᩙ꧊҅ᬯᤩᑍԅᥴ຅
හᕟ

    let [a, b, c] = [1, 2, 3];
    let [foo, [[bar], baz]] = [1, [[2], 3]];
    let [ , , third] = ["foo", "bar", "baz"];
    let [head, ...tail] = [1, 2, 3, 4];

ἕᦊ꧊
ဳ఺҅ES6 ٖ᮱ֵአӸ໒ፘᒵᬩᓒᒧҁ===҂҅ڣෙӞӻ֖ᗝฎํވ꧊̶ಅզ҅ํݝ୮Ӟӻ
හᕟ౮ާӸ໒ᒵԭundefined҅ἕᦊ꧊಍տኞප̶

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

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

੒᨝ጱᕮ຅

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

ਁᒧԀጱ᭭ܲ࢏ളݗ 

ES6 ԅਁᒧԀႲےԧ᭭ܲ࢏ളֵ҅ݗ஑ਁᒧԀݢզᤩfor...of஗ሾ̶᭭ܲ

for (let codePoint of 'foo') {
  console.log(codePoint)
}
// "f"
// "o"
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// "o"

includes(), startsWith(), endsWith() 

փᕹጱjsӾݝ൉׀ԧindexOf() ັತ܃ᯈ੒ଫጱਁᒧԀ̶
es6 Ӿ൉׀ԧӣᐿොဩ

includes()ғᬬࢧ૲ਫ਼꧊҅ᤒᐏฎވತکԧ݇හਁᒧԀ̶
startsWith()ғᬬࢧ૲ਫ਼꧊҅ᤒᐏ݇හਁᒧԀฎਁܻࣁވᒧԀጱ१᮱̶
endsWith()ғᬬࢧ૲ਫ਼꧊҅ᤒᐏ݇හਁᒧԀฎਁܻࣁވᒧԀጱੲ᮱̶

let s = 'Hello world!';

s.startsWith('world', 6) // true
s.endsWith('Hello', 5) // true
s.includes('Hello', 6) // false
// ᒫӞӻ݇හฎ ᵱᥝ܃ᯈጱහഝ ҅ᒫԫӻ݇හฎ՗ᒫپӻ୏ত̶

ਁᒧԀཛྷ຃ 

ཛྷ຃ਁᒧԀҁtemplate string҂ฎी୩ᇇጱਁᒧԀ҅አݍ୚ݩҁ`҂ຽᦩ̶ਙݢզ୮֢ฦ᭗ਁ
ᒧԀֵአ҅Ԟݢզአ๶ਧԎग़ᤈਁᒧԀ҅౲ᘏਁࣁᒧԀӾ્ݒفᰁ̶

let x = 1;
let y = 2;

`${x} + ${y} = ${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() {
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  return "Hello World";
}

`foo ${fn()} bar`
// foo Hello World bar

Number.isFinite(), Number.isNaN() 

ES6 ࣁNumber੒᨝Ӥ҅ෛ൉׀ԧNumber.isFinite()޾Number.isNaN()ӷӻොဩ̶
Number.isFinite()አ๶༄ັӞӻහ꧊ฎވԅํᴴጱҁfinite҂҅ܨӧฎInfinity̶

Number.isFinite(15); // true
Number.isFinite(0.8); // 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()አ๶༄ັӞӻ꧊ฎވԅNaN̶

Number.isNaN(NaN) // true
Number.isNaN(15) // false
Number.isNaN('15') // false
Number.isNaN(true) // false
Number.isNaN(9/NaN) // true
Number.isNaN('true' / 0) // true
Number.isNaN('true' / 'true') // true

ਙժӨփᕹጱقੴොဩisFinite()޾isNaN()ጱࣁڦ܄ԭ҅փᕹොဩض᧣አNumber()ਖ਼ᶋහ꧊ጱ
꧊᫨ԅහ꧊҅ٚᬰᤈڣෙ҅ᘒᬯӷӻෛොဩݝ੒හ꧊ํප҅Number.isFinite()੒ԭᶋහ꧊Ӟ
஌ᬬࢧfalse, Number.isNaN()ํݝ੒ԭNaN಍ᬬࢧtrue҅ᶋNaNӞ஌ᬬࢧfalse̶

Number.isInteger() 
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Number.isInteger()አ๶ڣෙӞӻහ꧊ฎވԅෆහ̶

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.truncොဩአԭ݄ᴻӞӻහጱੜහ᮱҅ړᬬࢧෆහ᮱̶ړ

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() 

Math.signොဩአ๶ڣෙӞӻහکବฎྋහ̵ᨮහ̵ᬮฎᵭ̶੒ԭᶋහ꧊҅տضਖ਼ٌ᫨ഘԅ
හ꧊̶

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

 හጱἕᦊփ݇ڍ

ES6 ꧋ᦜԅڍහጱ݇හᦡᗝἕᦊ꧊҅ܨፗളٟ݇ࣁහਧԎጱݸᶎ̶
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function func( num = 12 ){
    console.log(num)
}
func() // 12
func(15) // 15

rest ݇හ 

S6 ୚ف rest ݇හҁ୵ୗԅ. . හጱग़֟݇හ҅ᬯ໏੪ӧᵱᥝֵአڍݐ҂҅አԭ឴ݷᰁݒ.
arguments੒᨝ԧ̶rest ݇හ൫ᯈጱݒᰁฎӞӻහᕟ҅ᧆݒᰁਖ਼ग़֟ጱ݇හනفහᕟӾ̶

    function func(...arr){
        console.log(arr)
    }
    func(1,2,3) // [1,2,3]
    
    function func1(a , ...arr){
        console.log(a , arr)
    }
    func(1,2,3) // 1 , [2,3]

ಘ઀ᬩᓒᒧ 

ಘ઀ᬩᓒᒧҁspread҂ฎӣӻᅩҁ. . .҂̶ਙঅྲ rest ݇හጱᭋᬩᓒ҅ਖ਼Ӟӻහᕟ᫨ԅአ᭖ݩ
̶ڜᵍጱ݇හଧړ

console.log(...[1, 2, 3])
// 1 2 3

console.log(1, ...[2, 3, 4], 5)
// 1 2 3 4 5

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

Array.fromොဩአԭਖ਼ӷᔄ੒᨝᫨ԅ፥ྋጱහᕟ

let arr = {'0' : 'a' , '1': 'b' , '2':'c', 'length' : 3};
// es6
let newArr = Array.from(arr);

find() ޾ findIndex() 

හᕟਫֺጱfindොဩ҅አԭತڊᒫӞӻᒧݳ๵կጱහᕟ౮ާ̶ਙጱ݇හฎӞӻڍ᧣ࢧහ҅ಅ
ํහᕟ౮ާׁེಗᤈᧆڍ᧣ࢧහ҅ፗکತڊᒫӞӻᬬࢧ꧊ԅtrueጱ౮ާ҅ᆐݸᬬࢧᧆ౮ާ̶
ইຎဌํᒧݳ๵կጱ౮ާ҅ڞᬬࢧundefined̶
හᕟਫֺጱfindIndexොဩጱአဩӨfindොဩᶋଉᔄ֒҅ᬬࢧᒫӞӻᒧݳ๵կጱහᕟ౮ާጱ֖
ᗝ҅ইຎಅํ౮ާ᮷ӧᒧݳ๵կ҅ڞᬬ1̶-ࢧ

[1, 4, -5, 10].find((n) => n < 0)
// -5

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

හᕟೌଘ 

හᕟೌଘ੪ฎਖ਼ग़ᖌහᕟ᫨ഘ౮Ӟᖌහᕟ

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

හᕟਫֺጱ flat()҅flatMap() 

හᕟጱ౮ާํ෸ᬮฎහᕟ҅Array.prototype.flat()አԭਖ਼્ॺጱහᕟ“೉ଘ”҅ݒ౮Ӟᖌጱහ
ᕟ̶ᧆොဩᬬࢧӞӻෛහᕟ҅੒ܻහഝဌํ୽̶ߥ
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[1, 2, [3, 4]].flat()
// [1, 2, 3, 4]
[1, 2, [3, [4, 5]]].flat()
// [1, 2, 3, [4, 5]]

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

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

flatMap()ොဩ੒ܻහᕟጱྯӻ౮ާಗᤈӞӻڍහҁፘ୮ԭಗᤈArray.prototype.map()҂҅ᆐݸ
੒ᬬࢧ꧊ᕟ౮ጱහᕟಗᤈflat()ොဩ̶ᧆොဩᬬࢧӞӻෛහᕟ҅ӧදܻݒහᕟ̶

// ፘ୮ԭ [[2, 4], [3, 6], [4, 8]].flat()
[2, 3, 4].flatMap((x) => [x, x * 2])
// [2, 4, 3, 6, 4, 8]

Object.is() 

ES5 ྲ᫾ӷӻ꧊ฎވፘᒵ
ፘᒵᬩᓒᒧҁ҂޾Ӹ໒ፘᒵᬩᓒᒧҁ=҂̶ਙժ᮷ํᗌᅩ҅ڹᘏտᛔۖ᫨ഘහഝᔄࣳ҅ݸᘏ
ጱNaNӧᒵԭᛔ᫝҅զ݊+0ᒵԭ-0̶JavaScript ᗌԓӞᐿᬩᓒ҅ࣁಅํሾहӾ҅ݝᥝӷӻ꧊
ฎӞ໏ጱ҅ਙժ੪ଫᧆፘᒵ̶

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

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

Object.assign 

Object.assignොဩአԭ੒᨝ጱݳଚ҅ਖ਼რ੒᨝ҁsource҂ጱಅํݢຍԈં௔҅॔کګፓຽ੒
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᨝ҁtarget҂̶

const target = { a: 1 };

const source1 = { b: 2 };
const source2 = { c: 3 };

Object.assign(target, source1, source2);
target // {a:1, b:2, c:3}

Symbol 

ES6 ୚فԧӞᐿෛጱܻতහഝᔄࣳSymbol҅ᤒᐏᇿӞ෫ԫጱ꧊̶ਙฎ JavaScript ᧍᥺ጱᒫӠ
ᐿහഝᔄࣳ҅مڹᐿฎғundefined̵null̵૲ਫ਼꧊ҁBoolean҂̵ਁᒧԀҁString҂̵හ꧊
ҁNumber҂̵੒᨝ҁObject҂̶
Symbol ꧊᭗ᬦSymbolڍහኞ౮̶ᬯ੪ฎ᧔҅੒᨝ጱં௔ݷሿݢࣁզํӷᐿᔄࣳ҅Ӟᐿฎܻ
๶੪ํጱਁᒧԀ҅ݚӞᐿ੪ฎෛीጱ Symbol ᔄ̶ࣳٿฎં௔ંݷԭ Symbol ᔄࣳ҅੪᮷ฎ
ᇿӞ෫ԫጱ҅ݢզכᦤӧտӨٌ՜ં௔ݷԾኞ٫ᑱ̶

// ဌํ݇හጱఘ٭
let s1 = Symbol();
let s2 = Symbol();

s1 === s2 // false

// ํ݇හጱఘ٭
let s1 = Symbol('foo');
let s2 = Symbol('foo');

s1 === s2 // false

let mySymbol = Symbol();

// ᒫӞᐿٟဩ
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let a = {};
a[mySymbol] = 'Hello!';

// ᒫԫᐿٟဩ
let a = {
  [mySymbol]: 'Hello!'
};

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

// զӤٟဩ᮷஑ݶک໏ᕮຎ
a[mySymbol] // "Hello!"

SymbolӾጱٖᗝොဩ 

Symbol.toPrimitive ੒᨝ጱSymbol.toPrimitiveં௔҅೰ݻӞӻොဩ̶ᧆ੒᨝ᤩ᫨ԅܻতᔄࣳ
ጱ꧊෸҅տ᧣አᬯӻොဩ҅ᬬࢧᧆ੒᨝੒ଫጱܻতᔄࣳ꧊̶

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

obj + ''  // ‘symbol’

Object.entries 

Object.entries զහᕟොୗᬬࢧ keys ޾ values ̶

let obj = { '

!

ԅಅཿԅ':'100' , '

"

ӧݢզ፡':'50' , '

#

ӧݢզ30':'ލ' , '
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$

ӧݢզ᧔':'10' }

console.log( Object.entries(obj) )

[ [ '

!

ԅಅཿԅ', '100' ],
  [ '

"

ӧݢզ፡', '50' ],
  [ '

#

ӧݢզ30' ,'ލ' ],
  [ '

$

ӧݢզ᧔', '10' ] ]

padStart & padEnd 

ਁᒧԀऴ꧌

let obj = { '

!

ԅಅཿԅ':'100' , '

"

ӧݢզ፡':'50' , '

#

ӧݢզ30':'ލ' , '

$

ӧݢզ᧔':'10' }
//count.padStart ՗१୏তऴ꧌
// ᒫӞ֖ऴ꧌ ऴ꧌ᕮຎ  ᒫԫ֖ऴ꧌ ٖ਻
/**
let str = 10;
str.padStart(3 , '0') // 010
str.padStart(5 , '-') // ---10
*/
// padEnd ՗ੲ᮱୏তऴ꧌
Object.entries(obj).map( 
    ([name , count]) => { 
        console.log(`
        ${name.padEnd(20,' -')} Count: ${count.padStart(3,'0')}`) 
    } )
    
    // ᬌڊ
    
        

!

ԅಅཿԅ - - - - - - - Count: 100

        

"

ӧݢզ፡ - - - - - - - Count: 050

        

#

ӧݢզލ - - - - - - - Count: 030
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$

ӧݢզ᧔ - - - - - - - Count: 010

Set & Map හഝᕮ຅ 

ES6 ൉׀ԧෛጱහഝᕮ຅ Set̶ਙᔄ֒ԭහᕟ҅֕ฎ౮ާጱ꧊᮷ฎࠔӞጱ҅ဌํ᯿॔ጱ꧊̶
Set๜᫝ฎӞӻ຅᭜ڍහ҅አ๶ኞ౮ Set හഝᕮ຅̶

const s = new Set();

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

for (let i of s) {
  console.log(i);
}
// 2 3 5 4

ES6 ൉׀ԧ Map හഝᕮ຅̶ਙᔄ֒ԭ੒᨝҅ԞฎᲫ꧊੒ጱᵞ֕҅ݳฎ“Ძ”ጱ᝜ࢱӧᴴԭਁᒧ
Ԁ҅ݱᐿᔄࣳጱ꧊ҁ۱ೡ੒᨝҂᮷ݢզ୮֢Ძ̶Ԟ੪ฎ᧔҅Object ᕮ຅൉׀ԧ“ਁᒧԀ—
꧊”ጱ੒ଫ҅Map ᕮ຅൉׀ԧ“꧊—꧊”ጱ੒ଫ҅ฎӞᐿๅਠ࠺ጱ Hash ᕮ຅ਫሿ̶ইຎ֦ᵱ
ᥝ“Ძ꧊੒”ጱහഝᕮ຅҅Map ྲ Object ๅݳᭇ̶

const m = new Map();
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 

Reflect੒᨝ӨProxy੒᨝Ӟ໏҅Ԟฎ ES6 ԅԧ඙֢੒᨝ᘒ൉׀ጱෛ API̶
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for...of ஗ሾ 

ES6 ׵ᰄ C++̵Java̵C# ޾ Python ᧍᥺҅୚فԧfor...of஗ሾ֢҅ԅ᭭ܲಅํහഝᕮ຅ጱᕹ
Ӟጱොဩ̶

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

// ਁᒧԀ
let str = "hello";

for (let s of str) {
  console.log(s); // h e l l o
}

// DOM NodeList੒᨝
let paras = document.querySelectorAll("p");

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

// arguments੒᨝
function printArgs() {
  for (let x of arguments) {
    console.log(x);
  }
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}
printArgs('a', 'b');
// 'a'
// 'b'

Generator 

Generator ڍහฎ ES6 ൉׀ጱӞᐿ୑ྍᖫᑕᥴ٬ොໜ҅᧍ဩᤈԅӨփᕹڍහਠقӧ̶ݶ
Generator ڍහํग़ᐿቘᥴ᥯ଶ̶᧍ဩӤ҅Ḓݢضզ಩ਙቘᥴ౮҅Generator ڍහฎӞӻᇫா
๢҅੗ᤰԧग़ӻٖ᮱ᇫா̶

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 i = 0 ;i<3;i++ ){
        yield i;
    }
}
let func = Func();
func.next().value // 0
func.next().value // 1
func.next().value // 2

async 

ES2017 ຽٵ୚فԧ async ڍහֵ҅஑୑ྍ඙֢ݒ஑ๅےො̶׎
async ڍහฎՋԍҘӞݙᦾ҅ਙ੪ฎ Promise ڍහጱ᧍ဩᔥ̶
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function func(){
    return new Promise((resolve, reject) => {
        setInterval( () => resolve(10) , 1000 )
    });
}

async function myFun(){
    let num = await func();
    console.log(num)
}
myFunc() // 1ᑁᰦԏݸ಑1ܦ

Module 

ES6.0 ൉׀ԧཛྷࣘጱ༷ஷ҅౯ժݢզֵݻአཛྷࣘ୚አጱොୗ୚አཛྷࣘ

// ES6ཛྷࣘ
import { stat, exists, readFile } from 'fs';

ཛྷࣘۑᚆԆᥝኧӷӻ޸ե຅౮ғexport޾import̶export޸եአԭᥢਧཛྷࣘጱ੒क़ള҅ݗ
import޸եአԭᬌٌف՜ཛྷࣘ൉׀ጱۑᚆ̶
export
Ӟӻཛྷࣘ੪ฎӞӻᇿᒈጱ෈կ̶ᧆ෈կٖ᮱ጱಅํݒᰁ҅क़᮱෫ဩ឴̶ݐইຎ֦૶๕क़᮱ᚆ
ड़᧛ݐཛྷٖࣘ᮱ጱ຤ӻݒᰁ҅੪஠ᶳֵአexportىᲫਁᬌڊᧆݒᰁ̶

let num = 10;
let obj = {};
let arr = [];
let func = function(){}

export { num , obj , arr , func };

ݷ޸զֵአas᯿ݢ //
export {
    num as myNum,
    obj as myObj,
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    arr as myArr,
    func as myFunc
}

import ޸ե
ֵአexport޸եਧԎԧཛྷࣘጱ੒क़ളݗզٌ҅ݸ՜ JS ෈կ੪ݢզ᭗ᬦimport޸եے᫹ᬯӻ
ཛྷࣘ

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

ES6 ཛྷࣘӨ CommonJS ཛྷࣘጱ૧୑

CommonJS ཛྷࣘᬌڊጱฎӞӻ꧊ጱ೩ᨬ҅ES6 ཛྷࣘᬌڊጱฎ꧊ጱ୚አ̶
CommonJS ཛྷࣘฎᬩᤈ෸ے᫹҅ES6 ཛྷࣘฎᖫᦲ෸ᬌڊള̶ݗ

஗ሾے᫹ ҁᴨ᯾ᶎᦶ᷌ 2018/12์҂ 

“஗ሾے᫹”ҁcircular dependency҂೰ጱฎ҅aᚕ๜ጱಗᤈׁᩢbᚕ๜҅ᘒbᚕ๜ጱಗᤈׁ݈ᩢ
aᚕ๜̶

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

᭗ଉ҅“஗ሾے᫹”ᤒᐏਂࣁ୩ᘠ҅ݳইຎ॒ቘӧঅ҅ᬮݢᚆ੕ᛘ᭓୭ے᫹ֵ҅஑ᑕଧ෫ဩಗ
ᤈ҅ࢩྌଫᧆ᭿ڊعሿ̶

CommonJS ཛྷࣘጱ஗ሾے᫹
CommonJS ཛྷࣘጱ᯿ᥝᇙ௔ฎے᫹෸ಗᤈ҅ܨᚕ๜դᎱࣁrequireጱ෸҅ײ੪տق᮱ಗᤈ̶Ӟ
෮ڊሿ຤ӻཛྷࣘᤩ"஗ሾے᫹"҅੪ݝᬌڊ૪ᕪಗᤈጱ᮱҅ړᬮ๚ಗᤈጱ᮱ړӧտᬌ̶ڊ

// a.js
exports.fl = false;
let b = require('/b.js');
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console.log(`a.js ===> fl:${b.fl}`);
export.fl = true;
console.log( `a.js ===> ಗᤈਠ౮` )

// b.js
exports.fl = false;
let a = require('/a.js');
console.log(`b.js ===> fl:${a.fl}`);
export.fl = true;
console.log( `b.js ===> ಗᤈਠླ` )

// index.js
let a = require('/a.js');
let b = require('/b.js');
console.log( `դᎱಗᤈਠླғa ==> fl:${a.fl}` ; b ==> fl:${b.fl} );

/**
b.js ===> fl: false;
b.js ===> ಗᤈਠླ
a.js ===> fl: true;
a.js ===> ಗᤈਠླ
դᎱಗᤈਠླғa ==> fl: true ; b ==> fl: true
*/

CommonJS ᬌفጱฎᤩᬌڊ꧊ጱ೩ᨬ҅ӧฎ୚አ
CommonJS ཛྷࣘጱ᯿ᥝᇙ௔ฎے᫹෸ಗᤈ҅ܨᚕ๜դᎱࣁrequireጱ෸҅ײ੪տق᮱ಗᤈ̶Ӟ
෮ڊሿ຤ӻཛྷࣘᤩ"஗ሾے᫹"҅੪ݝᬌڊ૪ᕪಗᤈጱ᮱҅ړᬮ๚ಗᤈጱ᮱ړӧտᬌ̶ڊ
ಗᤈᶲଧ

Ḓض୏ত ᒫӞྍے᫹a.js ᬯ෸ײ a = a.js ጱ࣎ࣈᔄ֒ԭ a = a{}
ᬰفa.js Ḓض੒क़ูᶂӞӻં௔fl a{ fl:false }
{}᫹ b.js ଚӬਖ਼꧊ᩙ꧊ᕳb b = bے
ᬰفb.js Ḓض੒क़ูᶂӞӻં௔fl b{fl : false}
ᬯ෸ײ୏তے᫹ a ෈կ ҅֕ฎٖਂӾํa{} ਖ਼ٖਂӾጱa{} ᕳa a = a{};
ᆐݸ಑ٖܦ਻ b.js ===> fl: false; ᬯӻ෸ײ a᯾ᶎflฎfalse
;දfl ጱ꧊ԅtrue b{ fl:true }ץ
಑ܦ b.js ===> ಗᤈਠླ
ᆐݸ෈կa ጱ reuqire('b.js') ಗᤈਠ౮
಑ܦ b.js ===> fl: true; ᬯӻ෸ײb᯾ᶎጱflԅtrue
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ද a.js ੒क़ูᶂጱfl ԅtrue a{fl:true}ץ
಑ܦ a.js ===> ಗᤈਠླ
ᆐݸ᧛ݐ b෈կٖ҅ਂӾ૪ᕪํb෈կԧፗളਖ਼࣎ࣈද౮ٖਂӾጱ࣎ࣈ
಑ܦ դᎱಗᤈਠླғa ==> fl: true ; b ==> fl: true

ES6 ཛྷࣘጱ஗ሾے᫹
ES6 ॒ቘ“஗ሾے᫹”Ө CommonJS ํ๜ᨶጱӧ̶ݶES6 ཛྷࣘฎۖா୚አ҅ইຎֵአimport՗
Ӟӻཛྷࣘے᫹ݒᰁҁܨimport foo from 'foo'҂҅ᮎԶݒᰁӧտᤩᖨਂ҅ᘒฎ౮ԅӞӻ೰ݻᤩ
꧊̶کݐᚆड़ײ꧊ጱ෸ݐᦤ҅፥ྋכᘏᛔ૩ݎ᫹ཛྷࣘጱ୚አ҅ᵱᥝ୏ے

// 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';

/**
* ᬩᤈ a.js
b.js
ReferenceError: foo is not defined
*/

ḒضᒫӞྍ ے᫹ a.js ٖਂ᯾ᶎํӞӻ a.js
a.js ᯾ᶎጱ ᒫӞے ݙ᫹ b෈կ҅ᬯӻ෸ਂٖײ᯾ᶎے᫹ b෈կ ҅ଚӬ୏তᬩᤈb෈կ
b.js ᯾ᶎጱ ᒫӞݙᦾ ے᫹ a෈կ ҅ᬯӻ෸ਂٖײӾํa෈կ҅ᆐݸ੪ਖ਼ foo ೰ݻ ٖਂӾጱ a ෈
կ҅ଚӬᬩᤈ a.js
a.js ᯾ᶎᒫӞے ݙ᫹ b ٖਂӾํb෈կ҅ಅզ bar ೰ݻ ٖਂӾጱ b෈կ҅ଚӬᬩᤈb෈կ
b.js ᬩᤈᒫӞࢩ҅ ݙԅ foo೰ݻ a ෈կ ಅզӧአᬩᤈ ಗᤈݸᶎጱդᎱ
ᒫӞݙ಑ܦb.js
ᒫԫݙ಑ܦfoo ֕ฎ fooᡱᆐ೰ݻ a෈կ ҅֕ฎဌํਧԎ҅ࢩԅa෈կܴ໑੪ဌํᬩᤈਠ౮҅ݝฎ
ฮਂጱӞӻӳᥜ̶ӧਂࣁጱ҅ಅզಸᲙ̶

es5 ጱᖀಥ޾ es6 ጱᖀಥํՋԍڦ܄ 
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es5 ӾጱᖀಥԆᥝํ ܻࣳ᱾ᖀಥ ޾ ຅᭜ڍහୗᖀಥ
es6 ᯾ᶎᔄฎ᭗ᬦ classڠୌጱ̶᭗ᬦכኸىᲫਁextends ਫሿጱᖀಥ ਫᴬӤᬯԶىᲫਁݝฎ
ӞԶ᧍ဩᔥ҅ବ੶ਫሿᬮฎ᭗ᬦܻࣳ᱾ԏᳵጱ঩ಓىᘶىᔮਫሿᖀಥ
ਫᴬӤᬯԶىᲫਁݝฎӞԶ᧍ဩᔥ҅ବ੶ਫሿᬮฎ᭗ᬦܻࣳ᱾ԏᳵጱ঩ಓىᘶىᔮਫሿᖀಥ

es6 Ӿጱclass 

Ḓض calssڠୌጱᔄฎտ൉܋ጱ҅֕ฎӧտᩙ꧊҅classڠୌጱᔄḒضտᬰفฮ෸௔ᲁྒ҅ᔄ֒let
cosnt ҁ൉܋೰ᬰفTDZ classڠୌጱᔄտ ෫ᥤࣘᕆ֢አऒ੽ᠰक़᮱ݒݷݶᰁ҂
class ्กٖ᮱տސአӸ໒ཛྷୗ̶
class ጱಅํොဩҁ۱ೡᶉாොဩ޾ਫֺොဩ҂᮷ฎӧݢຍԈጱ
class ጱಅํොဩҁ۱ೡᶉாොဩ޾ਫֺොဩ҂᮷ဌํܻࣳ੒᨝ prototype҅ಅզԞဌํ
[[construct]]҅ӧᚆֵአ new ๶᧣አ
஠ᶳֵአ new ᧣አ class̶
class ٖ᮱෫ဩ᯿ٟᔄ̶ݷ

let const ्กጱݒᰁߺࣁҘ 

let const ्กጱݒᰁࣁӞӻࣘᕆ֢አऒ ҁScript҂Ӿ
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Vue 

vueᴻԧObject.defineProperty զक़ᬮݢզአՋԍ๊դ 

Vue3.0 Proxy

Vue᯾ᶎcomputedฎՋԍӳᥜெԍአҘ 

ݎਫᴬ୏ࣁᬩᓒጱ̶ܔᤙฎአ๶ᓌڡጱ҅֕ฎᦡᦇਙժጱڥ׎vueཛྷ຃᯾ᶎֵአᤒᬡୗฎᶋଉࣁ
ᬦᑕӾࣁཛྷ຃᯾ᶎනفᬦग़ጱᤒᬡୗտᦏᶱፓݢᖌಷ௔य़य़ᴳ̶֗

    <div>
        {{ data.split('') ? data.split('').reverse().join('') : data.sp
lit('') }}
    </div>

੒ԭᬯᐿ॔๥ᦇᓒጱහഝ҅౯ժଫᧆֵአᦇᓒં௔๶ᥴ٬;
ᦇᓒં௔ӾጱොဩฎׁᩢԭٌӾጱ꧊஑҅୮ᦇᓒં௔Ӿጱ꧊ݎኞ۸ݒጱ෸҅ײᦇᓒં௔տๅෛ

var vm = new Vue({
  el: '#example',
  data: {
    data: 'Hello'
  },
  computed: {
    // ᦇᓒં௔ጱ getter
    reversedMessage: function () {
      // `this` ೰ݻ vm ਫֺ
      return this.data.split('').reverse().join('')
    }
  }
})

୮this.dataጱ꧊ݎኞ۸ݒጱ෸҅ײ՜ಅׁᩢጱᦇᓒં௔reversedMessageտ᯿ෛᦇᓒଚӬ᧣አ

Vue᯾ᶎጱwatchฎՋԍӳᥜெԍֵአ 
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ᡱᆐᦇᓒં௔ࣁय़᮱ړఘ٭ӥ᮷ᭇአ҅֕ฎࣁਫᴬ୏ݎᬦᑕӾᵱᥝӞԶᛔਧԎጱፊ҅࢏ލ୮ᵱᥝ
ප̶ํےտྲᦇᓒંፘๅ࢏ލಗᤈ୑ྍ౲ᘏӞԶ୏ᲀྲ᫾य़ጱ඙֢Ӿ҅ፊࣁ

    watch:{
        // ᵱᥝፊލጱ꧊
        question(){
            
        }
    }

ᦇᓒં௔޾ፊ࢏ލ፡Ӥ݄ฎ૧ӧग़ጱ҅֕ฎᬮฎํ̶ڦ܄

watch޾computedጱڦ܄ 

ᦇᓒં௔޾ፊંލ௔᮷ฎ૶๕ᩢׁࣁහഝݎኞ۸ݒጱ෸҅ײᤩׁᩢጱහഝ໑ഝԪضᦡਧঅጱ
ഘ̶ݒኞᛔۖጱݎහڍ
watch Ӟӻහഝߥଫग़ӻහഝ
computed Ӟӻහഝکݑग़ӻහഝጱ୽ߥ
ত۸ᴤྦྷ᮷տᤩ೯᫹Ӥڡࣁcomputedฎ૧ӧग़ጱ҅vueጱdata꧊޾ਫሿܻቘӤwatchࣁ
watcherᥡ੊ᘏཛྷୗ҅୮හഝදݒጱ෸ײտض᧣አwatcherᥡ੊ᘏཛྷୗ҅ᆐݸ᧣አᦇᓒં௔҅
ڦ܄௔̶๜ᨶӤ๶᧔ဌํग़य़ંލፊ޾

vueᕟկԏᳵெԍਫሿහഝጱݻ݌ᕬਧ 

<body>
    <script src="https://cdn.bootcss.com/vue/2.5.16/vue.js"></script>
    <div id="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 {

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第75页   共214页



                    newName: this.name
                }
            },
            template: '<label><input type="text" @keyup="changeName" v-
model="newName" /> ֦ጱਁݷғ</label>',
            methods: {
                changeName: function () {
                    this.$emit('update:name', this.newName);
                }
            },
            watch:{
                "name": function (v){
                    this.newName = v;
                }
            },

        });
        new Vue({
            el: '#box',
            data: {
                name: 'nick'
            }
        });
    </script>

ḒֵضአvueӾጱsyncොဩ҅୮ᆿᕟկጱݒᰁݎኞ۸ݒጱ෸҅ײৼᕟկ᭗ᬦprop឴کݐጱහ
ഝԞտݎኞ۸҅֕ݒฎࣁৼᕟկ᯾ᶎץදpropփ᭓ᬦ๶ጱ꧊੪տಸᲙ̶

ಅզ੪ᵱᥝ$emitਖ਼ৼᕟկጱහഝփ᭓ᬦ̶݄՗ᘒਫሿᕟկԏᳵጱහഝݻ݌ᕬਧ̶

2.2.0+ ጱᕟկහഝݻ݌ᕬਧ 

v-model

vue-routerํپߺᐿ੕ᛯᰰৼ 

vueӞ3ํوᐿ੕ᛯᰰৼ

ੴᰰৼق

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第76页   共214页



ٌӾقੴ੕ᛯᰰৼํӣᐿ҅ڹᗝਝݸ҅ܣᗝᰰৼق޾ੴᥴຉਝܣ
router.beforeEach ܣᗝਝڹ
router.afterEach ܣᗝਝݸ
ᥴຉਝܣ router.beforeResolve
ٌӾᥴຉਝܣฎ2.5ࣁᇇ๜Ӿෛीےጱ̶ᥴຉ޾ router.beforeEach ᔄ֒҅ڦ܄ฎғࣁ੕ᛯᤩᏟᦊԏ
੪ᤩ᧣አܣᥴຉਝ҅ݸ୑ྍ᪠ኧᕟկᤩᥴຉԏ޾ܣಅํᕟկٖਝࣁ෸ݶ҅ڹ

᪠ኧᇿՁᰰৼ

᪠ኧᯈᗝӤፗളਧԎጱ̶ࣁӻ᪠ኧᇿՁጱ੕ᛯᰰৼ҅՜ฎܔܨ

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

ᕟկٖ੕ᛯᰰৼ

ᕟկٖጱ੕ᛯᰰৼԆᥝํᬯӣᐿғbeforeRouteEnter̵beforeRouteUpdate̵beforeRouteLeave̶՜
ժฎፗളࣁ᪠ኧᕟկٖ᮱ፗളᬰᤈਧԎጱ

const File = {
    template: `<div>This is file</div>`,
    beforeRouteEnter(to, from, next) {
        // do someting
አ᧣ڹ ჉ວᧆᕟկጱ੒ଫ᪠ኧᤩ confirmࣁ //        
    },
    beforeRouteUpdate(to, from, next) {
        // do someting
ฎׁᆐ჉ວᧆᕟկฎ᧣አ֕҅ݒ᪠ኧදڹ୮ࣁ //        
    },
    beforeRouteLeave(to, from ,next) {
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        // do someting
        // ੕ᛯᐶ୏ᧆᕟկጱ੒ଫ᪠ኧ෸ᤩ᧣አ
    }
}

੕ᛯᥴຉၞᑕ᧔Ӟӥ 

1. ੕ᛯᤩ᥶ݎ
ܣ०ၚጱᕟկ᯾᧣አᐶ୏ਝࣁ .2
3. ᧣አقੴጱ beforeEach ਝܣ
ܣ᯿አጱᕟկ᯾᧣አ beforeRouteUpdate ਝࣁ .4
᪠ኧᯈᗝ᯾᧣አ beforEnterࣁ .5
6. ᥴຉ୑ྍ᪠ኧᕟկ
ᤩᄶၚጱᕟկ᯾᧣አ beforeRouteEnterࣁ .7
8. ᧣አقੴጱ beforeResolve ਝܣ
9. ੕ᛯᤩᏟᦊ

10. ᧣አقੴጱ afterEach ᰰৼ
11. ᥶ݎ DOM ๅෛ
හڍ᧣ࢧӾփᕳ next ጱܣୌঅጱਫֺ᧣አ beforeRouteEnter ਝڠࣁ .12

vueጱ໐ஞฎՋԍҘ 

vueጱ໐ஞԆᥝ۱ތԫᅩ ߥଫୗḝۖᬮํᕟկᔮᕹ

1. ٌӾߥଫୗḝۖ ҅੪ฎୌᒈࣁes5 ጱӞӻොဩObject.defineProperty޾ੀਂ࢏getter޾
setterොဩਫሿጱӞᐿᦡᦇཛྷࣳ҅ᥡ੊ᘏ޾ᦈᴅᘏཛྷୗ̶Ԟݢզᑍԅचԭׁᩢතᵞጱᥡ
ၥ๢ٌ҅ګӾ՜ժጱ໐ஞ੪ฎVMҁmvvm҂ᥤ޾ࢶහഝጱݻ݌ᕬਧ̶

2. ᕟկᔮᕹጱ໐ஞ੪ฎཛྷࣘ҅ڡত۸හഝ҅ളතक़᮱փ݇҅ොဩ҅ኞᰰ޸ৼڍහ҅ᐺํ
ᩒრ̶

ᕟկฎՋԍҘཛྷࣘฎՋԍҘ 

̶ݎཛྷࣘ۸୏޾ݎཛྷୗ҅ᕟկ۸୏ݎᬦᑕӾ᭗ଉํԫӻ୏ݎਫᴬ୏ࣁ

1. ᕟկ۸ғ׆᯿ԭӱۓጱᥴᘠ
໑ഝᶭᶎӾጱӱۓ᭦ᬋᬰᤈړښ౮ᕟկ

2. ཛྷࣘ۸ғ ׆᯿ԭ᯿አ
໑ഝᶭᶎӾጱۑᚆᬰᤈړښ౮ཛྷࣘ

axiosฎՋԍ 
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axios ฎӞӻचԭpromiseጱhttpପ҅ݢզአࣁၨᥦ޾࢏nodeJSӾ

axiosԅՋԍӧᚆٚIE9ၨᥦ࢏᯾ᶎֵአ 

զֵአݢԅaxiosӾֵአԧஉग़es6ጱොဩಅզaxiosᵱᥝ᫨۸Ӟӥ಍ࢩ
ਞᤰ babel-polyfill ޾ es6-promise ൊկ੪ݢզᥴ٬ԧ

axiosெԍᥴ٬᪜ऒ 

axios ฎӧඪ೮jsonpጱಅզjsonpොဩᤩ٬ވԧҔ
ԏ࢏ۓԅ๐ࢩ̶࢏ۓᭆᕳ੒ො๐ݎۓਖ਼౯ጱ᧗࿢᭗ᬦ౯ጱ๐࢏ۓդቘ ੪ฎ൫ୌӞӻ๐ݻݍ
ᳵݎᭆ᧗࿢ฎӧտڊሿ᪜ऒጱᳯ᷌ጱ̶
ᰒ੒ݣݸӧඪ೮OPTIONS҅ᥝԍᦏֵݣݸአcorsൊկ҅ᥝԍᛔ૩ٟӞӻ҅ݣݸᬰᤈݻݍդ
ቘ̶

vuexฎՋԍҘெԍֵአҘߺᐿۑᚆ࣋วֵአਙҘ 

Vuex ฎӞӻӫԅ Vue.js ଫአᑕଧ୏ݎጱᇫாᓕቘ҅࢏᯻አ ᵞӾୗਂؙ ᓕቘଫአጱಅํᕟկ
ጱᇫா̶

state Vuex storeਫֺጱ໑ᇫா੒᨝҅አԭਧԎوՁጱᇫாݒᰁ̶
Action -֢ۖ҅ݻstoreڊݎ᧣አ᭗Ꭳ҅ಗᤈ๜ࣈ౲ᘏᬱᒒጱ຤Ӟӻ඙֢ҁݢզቘᥴԅ
storeጱmethods҂
Mutations -ץද҅࢏ਙݝአԭץදstateӾਧԎጱᇫாݒᰁ̶
getter -᧛҅࢏ݐक़᮱ᑕଧ᭗ᬦਙ឴ݒݐᰁጱٍ֛꧊҅౲ᘏݐࣁ꧊ڹ؉ӞԶᦇᓒҁݢզ
ᦊԅฎstoreጱᦇᓒં௔҂
vuex ጱֵአ࣋วғ
හഝᵱᥝࣁग़ӻᕟկ᯾ᶎ๶ࢧ᧣አጱ
Ⴔቘധጱ̶࢏ӧᤩၨᥦਂכੴ᮷ᥝֵአጱොဩ҅ଚӬොဩฎᵱᥝق
ᕟկᵱᥝਂכጱහഝ

mvvm໛ຝฎՋԍҘਙ޾jqueryጱڦ܄ฎՋԍҘߺԶ࣋วᭇݳҘ 

V View
M model
vm ViewModel

୮ᥤࢶ੶ݎኞ۸ݒጱ෸ײտᛔۖๅෛvm ҅ vmጱ۸ݒտᛔۖکྍݶᥤࢶ੶

໛ຝ ฎࣁ୏ݎᬦᑕӾ൉׀Ӟෆॺጱ୏ݎොໜ֦҅ጱ୏ݎฎᥝ໑ഝ໛ຝ൉׀ጱොဩ޾ᥢ᝜๶
ᬰᤈ୏ݎጱ̶
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jquery ฎӞӻൊկ҅ࣁ୏ݎᬦᑕӾݝฎ൉׀ԧӞᅩᓌ҅׎Ԇᥝฎ൉ۗᬀ׀௔ጱ֢አ̶
jqueryӧฎӞӻ໛ຝ҅commonJs + templateJs + jquery Ӟෆॺ಍ᓒ֢܎ӻ໛ຝ̶

vuex ᶭᶎڬෛහഝӶ०ᳯ᷌ெԍᥴ٬ 

'vuex-along'
ֵአ localStorage ਫ෸ਂכvuexጱහഝҔ
ֵአ vuex-along ൊկ

export default new Vuex.Store({
  state:{...},
  ...
  plugins: [vuexAlong]
});
// ሿࣁൊկ૪ᕪኞපԧ
// ἕᦊਂכಅํstate
զ᭗ᬦፘଫAPI๶ᦡᗝݢ֦ //

vue-loaderฎՋԍ 

ᥴຉ޾᫨ഘ .vue ෈կ҅൉ٌڊݐӾጱ᭦ᬋդᎱ script̵໏ୗդᎱ style̵զ݊ HTML ཛྷᇇ
template҅ٚڦړ಩ਙժԻᕳ੒ଫጱ Loader ݄॒ቘ̶
css-loadeғے᫹ኧ vue-loader ൉ڊݐጱ CSS դᎱ̶
vue-template-compilerғ಩ vue-loader ൉ڊݐጱ HTML ཛྷᇇᖫᦲ౮੒ଫጱݢಗᤈጱ
JavaScript դᎱ҅ᬯ޾ React Ӿጱ JSX ᧍ဩᤩᖫᦲ౮ JavaScript դᎱᔄ̶֒ᶼضᖫᦲঅ HTML
ཛྷᇇፘ੒ԭࣁၨᥦ࢏Ӿ݄ٚᖫᦲ HTML ཛྷᇇጱঅ॒ࣁԭ௔ᚆๅঅ̶
௛ᕮ;vue-loaderጱ֢አ੪ฎ൉̶ݐ

$nextTickฎՋԍҘ 

DOMๅෛਠ౮ጱײԅvueฎ୑ྍๅෛጱ҅$nextTickฎአ๶Ꭳ᭲Ջԍ෸ࢩ

vueࣁᥡ੊کහഝݎኞ۸ݒጱ෸ײӧտፗളๅෛDOMጱ҅ᘒฎ୏ސӞӻᴚ҅ڜଚᖨݶࣁ٫Ӟ
ӻԪկ஗ሾӾݎኞጱಅզහഝදࣁ҅ݒᖨ٫෸տ݄ᴻಅํጱ᯿॔හഝ̶՗ᘒ᭿عӧ஠ᥝጱ
DOM඙֢޾ᦇᓒ̶ࣁӥӞӻԪկ஗ሾVueڬෛᴚڜଚಗᤈਫᴬҁ૪݄᯿ጱ҂ૡ֢
Vueտ໑ഝ୮ڹၨᥦ࢏ሾहսֵضአܻኞጱPromise.then޾MutationObserver҅ইຎ᮷ӧඪ
೮҅੪տ᯻አsetTimeoutդ̶๊
ቘᦞӤ҅౯ժଫᧆӧአ݄Ԇۖ඙֢DOM҅ࢩԅVueጱ໐ஞ௏మ੪ฎහഝḝۖDOM҅֕ࣁஉग़
ӱۓ᯾҅౯ժ᭿عӧԧտֵአӞԶᒫӣොପ҅ྲই popper.js̵swiperᒵ҅ᬯԶचԭܻኞ
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javascriptጱପ᮷ํڠୌ޾ๅෛ݊ᲀྪጱਠෆኞޮ޸๗҅ӨVueᯈֵݳአ෸҅੪ᥝڥአঅ
$nextTick̶

<div id="app">
    <div id="div" v-if="showDiv">ᬯฎӞྦྷ෈๜</div>
    <button @click="getText">឴ݐdivٖ਻</button>
</div>
<script>
var app = new Vue({
    el : "#app",
    data:{
        showDiv : false
    },
    methods:{
        getText:function(){
            this.showDiv = true;
            this.$nextTick(function(){
                  var text = document.getElementById('div').innerHTML;
                 console.log(text);  
            });
        }
    }
})
</script>

vueӾ keep-alive ᕟկጱ֢አ 

keep-aliveғԆᥝአԭכኸᕟկᇫா౲᭿ع᯿ෛ჉ວ̶
୮ԫӻᕟկᤩஉ᷇ᔺጱ᧣አጱ෸ݢײզֵአkeep-aliveຽᓋᬰᤈᖨਂ҅ᬯ໏ᶭᶎ੪տ՗ᖨਂ
Ӿள᭛჉ວ҅ᘒӧฎ᯿ෛ჉ວ̶

<!-- ᭖ړݩᵍਁᒧԀ -->
<keep-alive include="a,b">
  <component :is="view"></component>
</keep-alive>

<!-- ྋڞᤒᬡୗ (ֵአ `v-bind`) -->
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<keep-alive :include="/a|b/">
  <component :is="view"></component>
</keep-alive>

<!-- හᕟ (ֵአ `v-bind`) -->
<keep-alive :include="['a', 'b']">
  <component :is="view"></component>
</keep-alive>

include ޾ exclude ં௔꧋ᦜᕟկํ๵կࣈᖨਂ̶ԫᘏ᮷ݢզአ᭖ړݩᵍਁᒧԀ̵ྋڞᤒᬡ
ୗ౲Ӟӻහᕟ๶ᤒᐏ
include - ਁᒧԀ౲ྋڞᤒᬡୗ̶ݷํݝᑍ܃ᯈጱᕟկտᤩᖨਂ̶
exclude - ਁᒧԀ౲ྋڞᤒᬡୗ̶ձ֜ݷᑍ܃ᯈጱᕟկ᮷ӧտᤩᖨਂ̶

axios޾ajaxጱڦ܄ 

AjaxᤩᦊԅฎҁAsynchronous JavaScript and XML҂ጱᖽ̶ٟሿ҅ࣁ꧋ᦜၨᥦ࢏Ө๐࢏ۓ᭗
Ajax̶؉ݞᶭᶎጱದ๞᮷ᤩڹෛ୮ڬᘒ෫ᶳמ
ׁᩢጱփᬌ੒᨝ғXMLHttpRequest
Axios๜ᨶӤԞฎ੒ܻኞXHRጱ੗ᤰ҅ݝӧᬦਙฎPromiseጱਫሿᇇ๜҅ᒧ๋ݳෛጱESᥢ᝜҅
ਙํզӥپ๵ᇙ௔ғ

՗ node.js ڠୌ http ᧗࿢
ඪ೮ Promise API
ਮಁᒒඪ೮ᴠྊCSRF
൉׀ԧӞԶଚݎ᧗࿢ጱളݗҁ᯿ᥝ҅ො׎ԧஉग़ጱ඙֢҂
Axios෬൉׀ԧଚݎጱ੗ᤰ҅Ԟဌํfetchጱݱᐿᳯ᷌҅ᘒӬ֛ᑌԞ᫾ੜ.

vueӾጱۖா᪠ኧ 

ӻᕟկ̶ֵአۖா᪠ኧ݇හ๶ਫሿ̶ݶک᮷ฉ੘قጱಅํ᪠ኧ҅کᯈ܃಩຤ᐿཛྷୗܨ
ֺই҅౯ժํӞӻ User ᕟկ҅੒ԭಅํID ݱӧፘݶጱአಁ҅᮷ᥝֵአᬯӻᕟկ๶჉ວ̶ᮎ
ԍ҅౯ժݢզࣁvue-routerጱ᪠ኧ᪠ஆӾֵአ“ۖா᪠ஆ݇හ”(dynamic segment)๶ᬡکᬯӻ
පຎ̶

const User = {
  template: '<div>User</div>'
}
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const router = new VueRouter({
  routes: [
    // ۖா᪠ஆ݇හ զٛݩ୏१
    { path: '/user/:id', component: User }
  ]
})

ᬯ໏҅؟/user/foo޾/user/bar᮷ਖ਼ฉ੘کፘݶጱ᪠ኧ̶
Ӟӻ“᪠ஆ݇හ”ֵአٛݩ :ຽᦕ̶୮܃ᯈکӞӻ᪠ኧ෸҅݇හ꧊տᤩᦡᗝک
this.$route.params҅ݢզྯࣁӻᕟկֵٖአ̶

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

vue-routerই֜ߥଫ ᪠ኧ݇හ ጱ۸ݒҘ 

୮ֵአ᪠ኧ݇හጱ෸ײ ྲො᧔/login?id=1ک/login?id=2҅ጱ෸҅ײ୮ڹᕟկਫֺտᤩ॔አ҅
ಅզ᧔ᬯӻ෸ײᕟկጱኞޮ޸๗ᰰৼڍහӧտᤩ᥶҅ݎྌ෸vueጱ᪠ኧ݇හெԍݎᭆ۸ݒ
ጱҘ

1. ֵአwatch๶ፊލ

const User = {
  template: '...',
  watch: {
    '$route' (to, from) {
      // ੒᪠ኧߥڊ۸֢ݒଫ...
    }
  }
}

1. ౲ᘏֵአ2.2ෛीےጱොဩbeforeRouteUpdateਝܣ

const User = {
  template: '...',
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໑ፓ୯ӥฎ०පጱ APP.vueࣁ //  
  beforeRouteUpdate (to, from, next) {
    // react to route changes...
    // don't forget to call next()
  }
}

vue-routerጱپᐿਫֺොဩզ݊݇හփ᭓ 

ӣᐿ

ਫֺොဩ ᧔ก

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

ᬯӻොဩտݻ history ຾ႲےӞӻෛጱᦕ୯҅ಅզ҅୮አಁᅩڋၨᥦ
ԭ᧣አݶᒵ ڋጱ URL̶ଚӬᅩڹԏکࢧڞᭅೲᰵ෸҅ݸ࢏
router.push(...)̶

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

ᬯӻොဩӧտݻ history Ⴒےෛᦕ୯҅ᘒฎ᪙ਙጱොဩݷӞ໏ —— ๊
ഘധ୮ڹጱ history ᦕ୯҅ಅզ҅୮አಁᅩڋၨᥦݸ࢏ᭅೲᰵ෸҅ଚ
ӧտکࢧԏڹጱ URL

this.$router.go(n)
ᬯӻොဩጱ݇හฎӞӻෆහ҅఺௏ฎࣁ history ᦕ୯Ӿڹݻ౲ᘏݸᭅ
ग़੝ྍ҅ᔄ֒ window.history.go(n)̶

ԅ֢᧣ࢧ onAbort ޾ onComplete ׀router.push ౲ router.replace Ӿ൉ ࣁᭌጱݢ҅+2.2.0 ࣁ
ᒫԫӻ޾ᒫӣӻ݇හ̶ᬯԶࢧ᧣ਖ਼տࣁ੕ᛯ౮ۑਠ౮ (ࣁಅํጱ୑ྍᰰৼᤩᥴຉԏݸ) ౲ᕣ
ྊ (੕ᛯکፘݶጱ᪠ኧ̵౲ࣁ୮ڹ੕ᛯਠ౮ԏڹ੕ᛯݚکӞӻӧݶጱ᪠ኧ) ጱ෸ײᬰᤈፘଫ
ጱ᧣አ̶

ইຎፓጱ޾ࣈ୮ڹ᪠ኧፘ݇ํݝ҅ݶහݎኞԧදݒ (ྲই՗ӞӻአಁᩒාݚکӞӻ /users/1 -
> /users/2)֦҅ᵱᥝֵአ beforeRouteUpdate ๶ߥଫᬯӻ۸ݒ (ྲইಬݐአಁמ௳)̶

vueݱӻᕟկெԍץද१᮱ጱtitle 

Ḓضਞᤰൊկvue-wechat-title
ᆐֵݸአVue.useਞᤰൊկvue-wechat-title

// main.js ෈կ᯾ᶎጱᯈᗝ
import vueWechatTitle from 'vue-wechat-title'
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Vue.use( vueWechatTitle )

// router index.js ෈կ᯾ᶎጱᯈᗝ
  {
    path: '/',
      name: 'Entrance',
      component: Entrance,
      meta: {
      // ्กtitle
        title: 'Ḓᶭݗف'
      }
    },
  }

  // ᧣አ  ࣁrouter-view ᥤࢶ᯾ᶎႲץےදtitleጱ೰ե
  <router-view v-wechat-title="$route.meta.title"  />

vue-routerጱۖா᪠ኧ܃ᯈզֵ݊አ 

ۖா᪠ኧ ܨਖ਼຤ᐿཛྷୗ܃ᯈکጱಅํ᪠ኧق᮱ฉ੘ک᭗Ӟӻᕟկ᯾ᶎ
؃ই౯ժํӞӻuserᕟկ҅ᆐݸ໑ഝӧݶid๶ดᐏӧݶጱמ௳҅ᬯӻ෸ײ౯ժ੪ᵱᥝֵአۖ
ா᪠ஆ݇හ๶ᬡکᬯӻපຎ

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

const router = new VueRouter({
  routes: [
    // ۖா᪠ஆ݇හ զٛݩ୏१
    { path: '/user/:id', component: User }
  ]
})

ᬯ໏҅؟/user/foo޾/user/bar᮷ਖ਼ฉ੘کፘݶጱ᪠ኧ̶
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Ӟӻ“᪠ஆ݇හ”ֵአٛݩ :ຽᦕ̶୮܃ᯈکӞӻ᪠ኧ෸҅݇හ꧊տᤩᦡᗝک
this.$route.params҅ݢզྯࣁӻᕟկֵٖአ̶
አಁጱ IDғڹ୮ڊUser ጱཛྷ຃҅ᬌ ࣁ

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

vue-router᪠ኧጱӷᐿཛྷୗ 

1. hashཛྷୗғvue-router ἕᦊ hash ཛྷୗ —— ֵአ URL ጱ hash ๶ཛྷ೙Ӟӻਠෆጱ URL҅ԭฎ୮ URL
දݒ෸҅ᶭᶎӧտ᯿ෛے᫹̶

2. historyཛྷୗғইຎӧమᥝஉӪጱ hash҅౯ժݢզአ᪠ኧጱ history ཛྷୗ҅ᬯᐿཛྷୗ꧌ڥړአ
history.pushState API ๶ਠ౮ URL ᪡᫨ᘒ෫ᶳ᯿ෛے᫹ᶭᶎ̶

//ᦡᗝmodeં௔҅ᦡᗝ᪠ኧཛྷୗ
const router = new VueRouter({
  mode: 'history',
  routes: [...]
})

ӧᬦᬯᐿཛྷୗᥝሻঅ҅ᬮᵱᥝݣݸᯈᗝඪ೮̶ࢩԅ౯ժጱଫአฎӻܔᶭਮಁᒒଫአ.
ಅզޫ֦҅ᥝࣁ๐ۓᒒीےӞӻᥟፍಅํఘ٭ጱײᭌᩒრғইຎ URL ܃ᯈӧکձ֜ᶉாᩒ
რ҅ڞଫᧆᬬݶࢧӞӻ index.html ᶭᶎ҅ᬯӻᶭᶎ੪ฎ֦ app ׁᩢጱᶭᶎ̶

 ?දץද҅ԅՋԍᥝ୑ྍץvuexӾֵአ୑ྍࣁ

vuex᯾ᶎڠୌӞӻactionsොဩ

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

ԅՋԍᵱᥝactionsᓕቘ୑ྍ
ሿಸᲙጱᳯڊvue෱๗ᇇ๜Ӿmutaition᯾ᶎፗളٟ୑ྍդᎱտಸᲙ҅֕ฎෛᇇ๜Ӿ੪ӧտࣁ
̶᷌
ਥොᕳڊጱୌᦓ੪ฎmutationӾ஠ᶳྍݶಗᤈ̶ᡱᆐ᧔ሿࣁጱᇇ๜Ӿࣁ຤Զఘ٭ӥࣁ᯾ᶎٟ
୑ྍդᎱӧՐӧտಸᲙ҅ํጱ෸ײᬮտྋᏟಗᤈ҅֕ฎᬮฎӧവគֵአ̶
ᬯ໏ጱᳯ᷌҅ᒫԫӻ୑ྍ඙֢ጱ๵կׁᩢᒫӞӻ୑ྍ඙֢ጱᕮຎ̶کᬦᑕӾտ᭬ݎਫᴬ୏ࣁ
୮᭬کᬯᐿఘ٭ጱ෸ײ౯ժᙗਧ૶๕ᤩׁᩢጱහഝࣁ೭کᕮຎԏ॒ࣁݸቘ̶ಅզᬯ෸ײ౯ժ
੪ᵱᥝֵአactions๶॒ቘ̶

vueᕟկጱscopedં௔ጱ֢አ 

୮ style ຽᓋํscoped ં௔෸҅ਙጱ CSS ֢ݝአԭ୮ڹᕟկӾጱزᔰ
ᶋscoped ໏ୗ ޾ ෸ֵአํ scopedݶӞӻᕟկӾࣁզݢ֦

<style>
/* ੴ໏ୗق */
</style>

<style scoped>
/* ๜ࣈ໏ୗ */
</style>

֕ํ෸ࣁ vue-cli Ӿ୚ف UIପ ץ҅ݸදUIପӞԶ໏ୗ҅ݢᚆӧኞප̶

vueই֜ս۸Ḓ੽ے᫹᭛ଶҘ 

ਖ਼୚አጱक़᮱js̵css෈կہᐶ୏๶҅ӧᖫᦲکvendor.jsӾ҅ᘒฎአᩒრጱ୵ୗ୚አ҅ᬯ໏ၨ
ᥦݢ࢏զֵአग़ӻᕚᑕ୑ྍਖ਼vendor.js̵क़᮱ጱjsᒵے᫹ӥ๶҅ᬡےک᭛Ḓ୏ጱፓጱ̶क़᮱
ጱପ෈կ҅ݢզֵአCDNᩒრ҅౲ᘏڦጱ๐࢏ۓᩒრᒵ̶

1. य़෈կਧ֖ғ౯ժݢզֵአ webpackݢᥤ۸ൊկWebpack Bundle Analyzerັ፡ૡᑕjs
෈կय़ੜ҅ᆐํݸፓጱጱᥴ٬ᬦय़ጱjs෈կ̶

2. ᪠ኧጱೲᵱے᫹
3. ਖ਼JS෈կ୚فොୗනࣁ body ጱ๋ݸ
4. አ෈໩ጱcdn෈կդ๊ npm ਞᤰ۱
አ෈໩ጱcdn෈կդ๊҅ᘒӧአ಑۱کvender᯾ᶎ݄
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<script src="https://cdn.bootcss.com/vue/2.3.3/vue.min.js"></script>
<script src="https://cdn.bootcss.com/axios/0.16.2/axios.min.js"></scrip
t>

1. UIପጱೲᵱے᫹ғӞᛱ UIପ ᮷൉׀ೲᵱے᫹ጱොဩ҅ೲᆙ෈໩ݢܨᯈᗝ.
2. ୏ސ Gzip ܴᖽ ࣁ config/index.js ᦡᗝ productionGzip ԅ true҅୏ސ Gzip ܴᖽ

vue಑۱ݸտኞ౮ߺԶ෈կҘ 
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ኞԾindex.htmlܔᶭᶎ෈կ
ਖ਼ᕟկӾጱ css ᖫᦲݳଚ౮Ӟӻ app.[hash].css ጱ෈կ҅
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js ݳࣁڞଚ݈ݸೆᥴ౮ ԧ 3 ӻ෈կғ

app.[hash].js ۱ތԧಅํ components Ӿጱ js դᎱ
vendor.[hash].js ۱ތԧኞԾሾहಅํ୚አጱ node_modules ӾጱդᎱ
mainfest.[hash].js ތ۱ڞԧ webpack ᬩᤈሾह݊ཛྷࣘ ۸ಅᵱጱ js դᎱ
0.[hash].js ڞฎ vue-router ֵአԧೲᵱے᫹ኞԾጱjs෈կ
ྯࣘᕟկץද᯿ෛᖫᦲݸӧ୽ٌߥ՜๚ץදጱ js ෈կ ጱ hash ꧊҅ᬯ໏ᚆड़๋य़ᴴଶ
੝ HTTP ጱ᧗࿢හ̶ٺአᖨਂֵ҅ࣈ

vue಑۱޸եฎՋԍҘ 

npm run build 
አԭັ፡ vue-cli ኞԾሾह᮱ᗟᩒრ෈կय़ੜጱ npm޸ե
npm run build --report

ᥡ੊ᘏཛྷୗ 

ᥡ੊ᘏཛྷୗ҅ਙਧԎӞᐿӞ੒ग़ጱىᔮ҅ᦏग़ӻᥡ੊ᘏ੒᨝ݶ෸ፊލ຤ӞԆ᷌੒᨝҅ᬯӻԆ
᷌੒᨝ጱᇫாݎኞ۸ݒጱ෸ݸտ᭗Ꭳಅํጱᥡ੊ᘏ੒᨝ֵ҅՜ժᚆड़ᛔ૩ๅෛᛔ૩

ᥡ੊ᘏཛྷୗጱ֢አ

1. ඪ೮ᓌܔጱଠඎ᭗҅מᛔۖ᭗Ꭳಅํጱᦈᴅᬦጱ੒᨝̶
2. ᶭᶎ᫹فਠ౮ԏ҅ݸፓຽ੒᨝உ਻ฃԭᥡ੊ᘏԏᳵୌᒈӞᐿۖாጱىᘶीےԧᅎၚ
௔̶

3. ፓຽ੒᨝Өᥡ੊ᘏԏᳵጱು᨝ᘠىݳᔮᚆड़ܔᇿಘ઀զ݊᯿አ̶

Vue.mixinጱ֢አҁႰف҂ 

Ⴐف (mixins) ฎӞᐿݎړ Vue ᕟկӾ॔ݢአۑᚆጱᶋଉᅎၚጱොୗ̶Ⴐف੒᨝ݢզ۱ތձ
఺ᕟկᭌᶱ̶୮ᕟկֵአႰف੒᨝෸҅ಅํႰف੒᨝ጱᭌᶱਖ਼ᤩႰفᧆᕟկ๜᫝ጱᭌᶱ̶
ᕟկٖႰف

var mixin = {
  methods: {
    foo: function () {
      console.log('foo')
    },
    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')
    }
  }
})

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

فੴႰق

// ԅᛔਧԎጱᭌᶱ 'myOption' ဳفӞӻ॒ቘ̶࢏
Vue.mixin({
  created: function () {
    var myOption = this.$options.myOption
    if (myOption) {
      console.log(myOption)
    }
  }
})

new Vue({
  myOption: 'hello!'
})
// => "hello!"
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mixins᧣አᶲଧ

՗ಗᤈጱݸضᶲଧ๶᧔҅Ⴐف੒᨝ጱᰰৼਖ਼ࣁᕟկᛔ᫝ᰰৼԏڹ᧣አ҅ইຎ᭬قکੴႰف
(Vue.mixin)҅قੴႰفጱಗᤈᶲଧᥝڹԭႰ޾فᕟկ᯾ጱොဩ̶

extends ҁܔӻᕟկᖀಥ ҅ᕟկᖀಥ҂ 

꧋ᦜ्กಘ઀ݚӞӻᕟկ(ݢզฎӞӻᓌܔጱᭌᶱ੒᨝౲຅᭜ڍහ)҅ᘒ෫ᵱֵአ
Vue.extend̶ᬯԆᥝฎԅԧ׎ԭಘ઀ܔ෈կᕟկ̶
ᬯ޾ mixins ᔄ̶֒

var CompA = { ... }

ᖀಥ CompAײဌํ᧣አ `Vue.extend` ෸ࣁ //
var CompB = {
  extends: CompA,
  ...
}

extends᧣አᶲଧ
> ಗᤈጱݸضᶲଧ޾mixinsӞ໏҅ݚक़ಘ઀ጱොဩӨܻኞጱ٫ᑱ෸҅ಘ઀ጱොဩӧኞප҅ᬯᅩ᪙
ႰفӞ໏̶

mixins ޾ extendsጱ᧣አᶲଧ 

extends ᶲଧय़ԭ mixins

extend 

ֵአचᏐ Vue ຅᭜ڠ҅࢏ୌӞӻ“ৼᔄ”̶݇හฎӞӻ۱ތᕟկᭌᶱጱ੒᨝̶
data ᭌᶱฎᇙֺ҅ᵱᥝဳ఺ - ࣁ Vue.extend() Ӿਙ஠ᶳฎڍහ

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

 ᕟկ ҅ᖀಥᕟկֺܔ

ᖀಥᕟկ

ᕟկᖀಥ ᭗ᬦextends๶ਫሿጱ
఺௏੪ฎ੗ᤰӞӻᕟկ҅ᆐݸਖ਼ᬯӻᕟկᖀಥᕳٌ՜ᕟկ̶ྲො᧔

// ౯੗ᤰԧӞӻᕟկ҅ᕟկ᯾ᶎ۱ތӞӻྲ᫾ଉአጱᬦᄁ޾࢏᪠ኧᬬࢧ
var CompA = { 
    filters:{
        numAdd(n){
            return n+1
        }
    },
    methods:{
        butome(){
            this.$router.go(-1)
        }
    }
}

// ᆐٌࣁݸ՜ᕟկ᯾ᶎᖀಥᬯ᯾ᶎጱොဩ
var CompB = {
  extends: CompA,
  ...
}

ᕟկֺܔ
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ୌ̶ڠ޾ጱᲀྪ॔ݍᲀྪᕟկ҅Ӟӻᕪଉᤩ޾አᕟկ᧣کᬦᑕӾᕪଉ᭬ݎਫᴬ୏ࣁ
ํݝአ҅Ӭ࿞ᬱ᧣ࣁӞӻํݝੴقᕟկ೰ғᬯӻᕟկֺܔᕟկ੪ฎአ๶ᥴ٬ᬯᐿᳯֺ᷌҅ܔ
Ӟӻ҅՗ڠୌکᲀྪ᮷ฎᬯӞӻᕟկ̶

ୌӞӻᕟկڠApp.vue Ӿࣁ //
    <single-case></single-case>
// singleCase ᕟկӾֵአwatchፊލvuexӾጱ۸ݒ ՗ᘒදݒᕟկ੒ଫጱහഝ
දץදᬯӻᕟկፗള᭗ᬦvuex๶ץොᥝࣈ՜ٌࣁ //

vueጱۖாᕟկ 

component

vue Ӿ൉׀ԧӞӻොဩ๶ਫሿۖாᕟկ҅ԞᑍԅزᕟկҔ
ׁᶌ is ጱ꧊҅๶٬ਧߺӻᕟկᤩ჉ວ

<component :is="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>

//୚فᕟկ
  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
    },
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    data() {
      return {
        // ۖாᕟկ
        which_model: 'Game',

      }
    }
    methods:{
      // ᅩڔڋഘᕟկ
      switch(name){
        this.which_model = name;
      },

    }
  }

vueӾই֜ᖫٟ॔ݢአጱᕟկҘ 

පሲ੪᩼ṛ̶ݎአ௔᩼ṛ҅୏॔ݢአ௔҅॔ݢӞਧᥝᘍᡤᕟկጱײ౯ժᖫٟᕟկጱ෸ࣁ
ԧӣӻAPI prop̵Ԫկ̵slot׀አጱᕟկԆᥝ൉॔ݢ

prop ꧋ᦜक़᮱ሾहփ᭓හഝᕳᕟկ҅ࣁvue-cliૡᑕӾԞݢզֵአvuexᒵփ᭓හഝ̶
Ԫկ꧋ᦜᕟկ᥶ݎक़᮱ሾहጱ action
slot ꧋ᦜक़᮱ሾहਖ਼ٖ਻ൊکفᕟկጱᥤࢶᕮ຅̶ٖ

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

vueጱᕟկփ݇ 
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ᆿᕟկᕳৼᕟկփ꧊

// ᆿᕟկ
<template>
   <child name="name"></child>
</template>
<script>
import child from "./child.vue"
  export default {
     components: {child},
     data(){
      return {name:"ୟӣ"}
     }
  }
</script>

// ৼᕟկ
<template>
  <div>{{name}}</div>
</template>
<script>
  export default {
  // ৼᕟկਧԎpropsളතᆿᕟկփ᭓ጱ꧊
    props:["name"]
  }
</script>

ৼᕟկᕳᆿᕟկփ꧊

<template>
  <child @childToParent="child"></child>
</template>
<script>
import child from "./child.vue"
  export default {
    components: {child},
    methods:{

v-bind:
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      child(data){
        console.log(data);
      }
    }
  }
</script>

<template>
   <button @click="childClick">ᅩڋ</button>
</template>
<script>
  export default {
    methods:{
      childClick(){
      // ֵአ$emit ොဩ᧣አৼᕟկጱොဩই֜Ꮘփ᭓݇හ
        this.$emit("childToParent","I am child.");
      }
    }
  }
</script>

զֵአvuexݢ୞ᕟկփ݇س

᪠ኧᥴᘠ 

const User = {
  template: '<div>User {{ $route.params.id }}</div>'
}
const router = new VueRouter({
  routes: [
    { path: '/user/:id', component: User }
  ]
})

// ᥴᘠ
const User = {
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  props: ['id'],
  template: '<div>User {{ id }}</div>'
}
const router = new VueRouter({
  routes: [
  // ֵአpropsጱොୗਖ਼୮ڹጱidփ᭓ᬦ݄ ҅ᬯ໏੪ӧտॡׁᩢԭ୮ڹᕟկ᯾ᶎጱ᪠ኧ݇හԧ
    { path: '/user/:id', component: User, props: true },
  ]
})

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

ਫሿӞӻv-model 

ٌਫv-modelݝӧᬦฎӞӻ᧍ဩᔥᘒ૪,፥ྋጱਫሿᶌጱᬮฎ

v-bind:ᕬਧߥଫୗහഝ
᥶ݎ input Ԫկ ଚփ᭓හഝ (᯿ᅩ)

<template>
  <div class="hello">
    <input type="text" v-myModel="num">
    <button @click="num++">ᅩڋ</button>
    <p>{{num}}</p>
  </div>
</template>

<script>
  export default {
    name: 'HelloWorld',
    data() {
      return {
        num: 0
      }
    },
    directives: {
ୌӞӻmyModeጱᛔਧԎ೰եڠ //    
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      myModel: {
        // ೰եጱਧԎ el୮ڹጱᕟկ๜᫝ objփ᭓ጱ
        bind: (el, obj ,Vnode ) => {
        // ਖ਼փ᭓ᬦ๶ጱ꧊ᩙ꧊ᕳinputຽᓋ
          el.value = obj.value
          // ᕳinputຽᓋႲےᲫፏᬌفԪկ
          el.addEventListener('input' , function(){
          // ਖ਼አಁᬌفጱ꧊ᕳ੒ଫጱં௔
            Vnode.context[obj.expression] = this.value;
          })
        },
        update:(el , obj)=>{
        // ຽᓋๅෛጱ෸ץײදຽᓋጱ꧊
          el.value = obj.value;
        }
      }
    }
  }
</script>

<style scoped>

</style>

ssr ๐ۓᒒ჉ວ ՋԍฎSSR 

Server Side Renderingҁ๐ۓᒒ჉ວ

SSR ፓጱฎԅԧᥴ٬seoጱᳯ᷌ጱ҅੒ԭӞᛱጱᶭᶎ๶᧔seo੒ԭᶭᶎጱ୽ߥӧฎஉय़҅֕ฎ
੒ԭӞԶෛ᳼҅ᦞࣚᔄᗑᒊ๶᧔ฎᛘ޸ጱ҅ࢩԅ໛ຝᔄᶱፓ಑۱ኞ౮ጱᶭᶎฎဌํېဩᬰᤈ
SEOጱಅզ՜ժጱىᲫמ௳ဌํېဩูᶂ̶݄ڊ
SSRጱܻቘԆᥝ੪ฎਖ਼໛ຝᔄࣳጱᶭᶎԻᕳݸᒒ๶჉ວ҅՗ᘒਫሿseo̶
Ԇᥝᭇአ࣋ว

ਮಁᒒጱᗑᕶྲ᫾ౌ
ਮಁᒒᬩᤈࣁᘌጱ౲ᘏፗളဌํ JavaScript ୚කӤ
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nuxt 

nuxt ฎVueጱ᭗አଫአ໛ຝ҅ฎӞӻचԭvueጱSSR໛ຝ
՜Ԟํᛔ૩ጱኞޮ޸๗

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第100页   共214页



ٌӾᕁᜋ᮱ړԆᥝฎ๐ۓᒒጱኞޮ޸๗
nuxt ጱ᪠ኧฎ໑ഝᶭᶎᛔۖኞ౮ጱ

yarn 

yarn ޾npm ૧ӧग़

1. yarnፘྲ᩸npm҅ӥ᫹᭛ଶๅےጱࣘ҅՜ฎ᭗ᬦग़ᕚᑕӥ᫹ጱ̶
2. yarnๅےጱਞق
3. yarnๅےᑞਧ

ত۸ڡ //  
  yarn init
  // Ⴒᩢׁے
  yarn add [package]
  yarn add [package]@[version]
  yarn add [package]@[tag]
ᕆ܋ //  
  yarn upgrade [package]
  yarn upgrade [package]@[version]
  yarn upgrade [package]@[tag]
  // ᑏᴻ
  yarn remove [package]
  // ਞᤰಅํׁᩢ
  yarn

vueᶱፓᬰᤈս۸ 

ֵአnpm run build --report޸եᬰᤈय़෈կਧ֖ҁWebpack Bundle Analyzer ൊկ҂

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第101页   共214页



᪠ኧጱೲᵱے᫹
ਖ਼಑۱ኞ౮ݸ index.htmlᶭᶎ ᯾ᶎጱJS෈կ୚فොୗනࣁ body ጱ๋ݸ
አ෈໩ጱcdn෈կդ๊ npm ਞᤰ۱
UIପጱೲᵱے᫹
୏ސ Gzip ܴᖽ

vue-router ࣁՋԍᴤྦྷ೯᫹Ӥ݄ጱ 

vue-router ฎࣁኞޮ޸๗ beforeCreate ᴤྦྷ೯᫹Ӥ݄ጱ

// vue-router դᎱٖ᮱੗ᤰጱդᎱ
Vue.mixin({
  beforeCreate(){
    if(this.$options.router){
      this._router = this.$options.router;
      this._router.init(this);
    }
  }
})

// vue-routerֵአႰفጱොୗࣁኞޮ޸๗ጱbeforeCreateᴤྦྷਖ਼routerጱ᧣አդᎱۖސ

vuex ฎࣁՋԍᴤྦྷ೯᫹Ӥ݄ጱ 

vuex ޾ vue-router᮷ฎࣁ beforeCreateᴤྦྷ೯᫹ጱ

Vue.mixin({ beforeCreate: vuexInit });

ெԍᕳۖாጱຽᓋႲےscoped 

css ֵአ >>>

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

᫨ഘ౮
.a[data-v-f3f3eg9] .b { /* ... */ }

less ֵአ /deep/

<style lang="less" scoped>
.searchforminline-out {
/deep/ input{
width: 50px;
}
</style>

vueᶭᶎӾጱਧ෸࢏౲ᘏ჻ۖԪկಸᲙ 

୮vueᶱፓӾጱᕟկᤩᑏᴻ҅ݸᕟկӾጱਧ෸޾࢏ᶭᶎ჻ۖԪկଚӧտ᪙ᵋᕟկӞ᩸ᑏᴻ
ധ҅ࢩྌտ੕ᛘڊሿӞԶᲙ᧏҅౲୽ٌߥਙᕟկጱྋଉᬩᤈ̶ ࢩྌᐶ୏ᧆᶭᶎᵱᥝᑏᴻᬯ
ӻፊލጱԪկ,destroyedࣁᕟկᑏᴻݸಗᤈ̶

vue-router ᶭᶎڔഘכݸ೮ࣁᶭᶎᶮ᮱ᘒӧฎכ೮ܻضጱ჻֖ۖ
ᗝጱېဩ 

vue-routerํ൉׀ӞӻොဩscrollBehavior҅ਙݢզֵڔഘکෛ᪠ኧ෸҅మᥝᶭᶎ჻کᶮ᮱҅
౲ᘏฎכ೮ܻضጱ჻֖ۖᗝ҅੪؟᯿ෛے᫹ᶭᶎᮎ໏̶ ᬯӻۑᚆࣁݝ HTML5 history ཛྷୗ
ӥݢአ̶

const router = new VueRouter({
  routes: [...],
  scrollBehavior (to, from, savedPosition) {
    // return ๗๕჻ۖߺکӻጱ֖ᗝ
    if (savedPosition) {
        return savedPosition
    } else {
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        return { x: 0, y: 0 }
    }
  }
})

 ᦢᳯ᪠ஆᲙ᧏ᳯ᷌ݸ಑۱ԏࢶԭVueᙧวى

༄ັconfig෈կӾጱassetsPublicPathฎވᦡᗝԅ’/’ᘒӧฎ’./’ ,ဳ఺ړ܄’/’ԅᕷ੒᪠ஆ҅ᕷ੒᪠
ஆ՗ᗑᒊᶉா๐࢏ۓ໑ፓ୯ັᧃ/static/img/ࢶᇆ҅ᬯ໏ጱ᪠ஆ੪ฎྋᏟጱ҅ইຎᦡᗝԅ’./’҅
᪠ஆ੪ݒ౮ԧፘ੒᪠ஆ҅ፘ੒᪠ஆտ໑ഝፘ੒ጱ෈կፓ୯๶Ꮯਧ෈կᩒრ҅տ᭜౮Ӥᶎړຉ
ጱᳯ᷌

2.vue-cliڠୌጱvueᶱፓ҅տᛔଃӞӻstaticፓ୯҅ਖ਼ڊᲙࢶᇆනࣁᧆፓ୯ӥᶎݢܨҁྋᏟᥴ
distፓ୯کӞӻਖ਼staticፓ୯೩ᨬکզತݢୌᶱፓጱwebpackᯈᗝ෈կڠဩ҂ ັ፡vue-cliې٬
Ӿ̶໑ഝ੒ᩒრጱᥢښӧ҅ݶਖ਼ᵱᥝ಑۱ጱᩒრනࣁsrc/assetsፓ୯Ӿ҅ӧᵱᥝ಑۱ጱᩒრ
නفstaticፓ୯Ӿ̶

vue prefepch 

vue޾reactԅՋԍ᮷ᥝےkey 

vue޾react᮷ฎcaiyongdiffᓒဩ๶੒ྲෛ෯ᜓᅩጱ҅՗ᘒݢզๅෛᜓᅩ

keyጱԆᥝ֢አ 

ๅٵےᏟ

੝௔ᚆጱၾᘙ̶ٺ੒ଫጱຽᓋ҅کள᭛ತײ۸ጱ෸ݒኞݎහഝࣁզݢ

ๅےள᭛

ຽᓋےӤkeyԏݢ ݸզๅےள᭛ጱತץکදጱຽᓋ҅ᘒӬଚӧᵱᥝ᯿ෛ᭭ܲ

vuex ฎވտݻ݌޾ᕬਧ 

දӧฎץදં௔꧊҅֕ᬯӻץፗളࢶ෸҅v-modelտᦶفӸ໒ཛྷୗӾֵአVuex҅୮አಁᬌࣁ
ᕟկӾֵአvuexӾጱstate෸,ํ2ᐿᥴࣁӞӻᲙ᧏̶୮ᵱᥝڊදጱ҅ಅզտಲץmutationӾࣁ
٬ොໜ
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Ӿ᧣አ᧣ࢧԪկࣁinputጱchange౲ᘏinputԪկ҅ލፊݸinputӾᕬਧvalue(vuexӾጱstate)҅ᆐࣁ
mutationץදstateጱ꧊
ֵአଃํsetterጱݻ݌ᕬਧᦇᓒં௔̶ᥠզӥֺৼҁ๶ᛔਥො෈໩҂

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

Vue ጱߥଫୗܻቘӾ Object.defineProperty ํՋԍᗌᵅҘԅՋԍࣁ Vue3.0 ᯻አԧ
Proxy҅ಲ୒ԧ Object.defineProperty 

Object.defineProperty෫ဩፊഴکහᕟӥຽጱ۸҅ݒ੕ᛘ᭗ᬦහᕟӥຽႲزےᔰ҅ӧᚆਫ෸ߥଫҔ
Object.definePropertyݝᚆۙ೮੒᨝ጱં௔҅՗ᘒᵱᥝ੒ྯӻ੒᨝҅ྯӻં௔ᬰᤈ᭭ܲ҅ইຎ҅ં
௔꧊ฎ੒᨝҅ᬮᵱᥝႮଶ̶᭭ܲProxyݢզۙ೮ෆӻ੒᨝҅ଚᬬࢧӞӻෛጱ੒᨝̶
ProxyӧՐݢզդቘ੒᨝҅ᬮݢզդቘහᕟ̶ᬮݢզդቘۖாीےጱં௔̶

Օᕨӥ webpack ᅾๅෛܻቘ҅ฎই֜؉ࣁکӧڬෛၨᥦ࢏ጱڹ൉ӥๅෛᶭᶎ 

1. ୮ץදԧӞӻ౲ग़ӻ෈կҔ
2. ෈կᔮᕹളතๅදଚ᭗ᎣwebpackҔ
3. webpack᯿ෛᖫᦲ຅ୌӞӻ౲ग़ӻཛྷࣘ҅ଚ᭗ᎣHMR๐࢏ۓᬰᤈๅෛҔ
4. HMR Server ֵአwebSocket᭗ᎣHMR runtime ᵱᥝๅෛ҅HMRᬩᤈ෸᭗ᬦHTTP᧗࿢ๅෛjsonpҔ
5. HMRᬩᤈ෸๊ഘๅෛӾጱཛྷࣘ҅ইຎᏟਧᬯԶཛྷࣘ෫ဩๅෛ҅ڞ᥶ݎෆӻᶭᶎڬෛ̶

Ḓ҅ضᅾཛྷࣘๅഘҁHMR҂ՖᆐฎӞӻਫḵ௔ۑᚆ̶
HMRฎӞᐿࣁྋࣁᬩᤈጱଫአᑕଧӾԻഘཛྷࣘҁզ݊Ⴒڢ/ےᴻཛྷࣘ҂ጱොဩ̶఍च๜Ӥݢ
զๅෛ૪ๅදጱཛྷࣘᘒ෫ᵱ᯿ෛے᫹ෆᶭ

vue ᶭᶎ᪡᫨ӧڬෛጱᳯ᷌ 

ጱ࣋ว̶ኧԭrouter-viewݩidݒදݝই/serviceId/:idᬯ໏کአVue-router؉ᶱፓ෸҅տֵ᭬ࣁ
ฎ॔አጱ҅ܔᕍጱදݒidݩଚӧտڬෛrouter-view҅ᘒᬯଚӧฎ౯ժಅ๗๕ጱᕮຎ
୮ᆐ҅౯ժݢզࣁᅩڋԪկӤےӤrouter.go(0)҅୩ڬګෛෆӻᶭᶎ๶ჿ᪃පຎ̶֕ᶭᶎෆ֛
ጱڬෛտֵ֛ḵӥᴳ҅ଚӬ֢ԅӻՈԞӧฎஉᚆളݑᬯ໏ጱොဩ̶ັࣁᴅԧӞԶᩒාݎ҅ݸ
ሿݢզํզӥӷᐿොဩݢզᥴ٬ᳯ̶᷌

ֵአwatchොဩ

watch: {
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̴̴'$route': function (to, from) {
        
        // ᯿ෛ᧣አളڬݗෛහഝ
        this.newData()
̴̴}
},

᭗ᬦදݒrouter-viewӾጱkey๶ᬡڬکෛᕟկጱፓጱ҅౯ሿࣁአጱ੪ฎᬯᐿොဩҁࢩԅ౯ֵአጱೲ
ᵱے᫹҅ಅզے᫹ᕟկԞӧտے᫹ಅํኴᶎ҂

<router-view :key="activeDate"></router-view>
//౯አԧӞӻᓌܔᔋูጱොୗ๶දݒkey҅෸ᳵ౿ҁഉ᚜҂
//this.activeDate = new Date()

ᬮํӞᐿਥො෈໩ጱොဩ
:൉ฎ֦አԧvue-routerڹᕟկٖፗളֵአ҅ࣁ

beforeRouteLeave (to, from, next) {
    // ੕ᛯᐶ୏ᧆᕟկጱ੒ଫ᪠ኧ෸᧣አ
`զᦢᳯᕟկਫֺ `thisݢ //    
}
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Vueᕟկ 

vueᕟկጱړᔄ 

Ӟތᕮ຅ٌ҅ӾԞտ۱޾ᶭᶎጱ໏ୗڹvueӾv-routerಅԾኞጱྯӞӻᶭᶎ๜ᨶӤ๶᧔੪ฎӞӻӻᕟկ҅ྯӞӻᕟկԆᥝಥ᫹ԧ୮ࣁ .1
Զහഝ॒ቘ҅ݢᥤ۸̶ݐ឴޾ෆӻᶭᶎጱמ௳ٖ਻ፘ੒๶᧔᫾ԅय़҅ᘒӬහഝጱփ᭓ՐՐ੪ฎӞԶᓌܔጱᆿৼᕟկጱמ௳᫾ԅ੝҅
ᘒӬ॔አ௔ړ܈ጱ૧̶

ਫሿ݄҅ۓጱձکᯈړᘏ໑ഝݎӞӻ୏ྯ̶ݎ୏ݶܐጱᵱ࿢҅ग़Ոۓᘏ໑ഝӱݎӾ҅ᶱፓӾጱᶭᶎय़ग़᮷ฎᬯ໏ጱ҅୏ݎਫᴬ୏ࣁ
ᚆ҅ྯӞӻ᪠ኧፘ੒๶᧔ׁᩢ௔᫾ԅੜ̶ۑᛔጱݱ

2. ᇿᒈᕟկ҅ൊկ(swapper ,element)̶ࣁਫᴬ୏ݎᬦᑕӾ౯ժᕪଉᵱᥝአکӞԶൊկ҅ᬯӞᔄൊկԆᥝฎԅԧᕳ౯ժ൉׀ොݶ҅׎෸
Ԟݢզᕳ౯ժጱᶱፓٺ੝ᳯ᷌ጱԾኞ҅ٺ੝୏ݎ౮๜̶

3. ӱۓᕟկ҅ᬯӞᔄᕟկ޾ᇿᒈᕟկஉፘ̶֒୮෸ᬮฎํڦ܄ጱ̶ӱۓᕟկᔄ֒ԭࣁᇿᒈᕟկጱचᏐӤےᤰԧӱۓ᭦ᬋ҅ྲො᧔᧗࿢
හᕟጱොୗ҅໑ഝӱۓጱහഝ໒ୗ॒ቘහഝᒵ҅ᬯᐿᕟկࣁݝ୮ڹӱۓӾ಍ݢզֵአ̶

ᕟկጱӣᥝᔰ prop event slot 

prop ં௔ 

ਧԎԧᕟկํߺԶݢզᯈᗝጱં௔ٌ҅Ӿᕟկጱ໐ஞۑᚆԞฎֵአᬯӻ๶ᬰᤈᯈᗝጱ̶ٟ᭗አᕟկ෸҅props ๋অአ੒᨝ጱٟ
ဩ҅ᬯ໏ݢզᰒ੒ྯӻં௔ᦡᗝᔄ̵ࣳἕᦊ꧊౲ᛔਧԎ໊ḵં௔ጱ꧊̶

props: {
    // चᏐᔄࣳ༄ၥ ҁ`null` ఺௏ฎձ֜ᔄࣳ᮷ݢզ҂
    propA: Number,
    // ग़ᐿᔄࣳ
    propB: [String, Number],
    // ஠փӬฎਁᒧԀ
    propC: {
      type: String,
      required: true
    },
    // හਁ҅ํἕᦊ꧊
    propD: {
      type: Number,
      default: 100
    },
    // හᕟ҈੒᨝ጱἕᦊ꧊ଫ୮ኧӞӻૡڍܯහᬬࢧ
    propE: {
      type: Object,
      default: function () {
        return { message: 'hello' }
      }
    },
    // ᛔਧԎḵᦤڍහ
    propF: {
      validator: function (value) {
        return value > 10
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      }
    }
  }

Ḓضprop փ᭓හഝฎݻܔጱ҅ݝአ᭗ᬦᆿᕆጱץදහഝ಍ݢզ౮ץۑදහഝ҅ଚӬᬮᵱᥝᦡᗝsync

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

slot ൊབ 

ইຎᥝᕳ౯ժ੗ᤰጱᕟկႲٖے਻౯ժ੪ᵱᥝአکൊབ̶

// myConfig ᕟկ
<div>
    <h2> ౯ฎᆿᕟկ </h2>
    <slot>
        ౯ฎᆿᕟկጱൊབ
    </slot>
</div>

// myCom ᶭᶎ
<div>
    <p> ᬯฎ౯ጱᶭᶎ </p>
    <myConfig>
        <p> ౯ࣁൊկ᯾ᶎ </p>
    </myConfig>
</div>   

// ჉ວᕮຎ
<div>
    <p> ᬯฎ౯ጱᶭᶎ </p>
    <div>
        <h2> ౯ฎᆿᕟկ </h2>
        <p> ౯ࣁൊկ᯾ᶎ </p>
    </div>

</div>

 ൊབݷٍ

ᯈٖ਻ᇆྦྷӾํ܃ൊབਖ਼ݷ̶ٍਁݷጱݶզํӧݢ਻̶ग़ӻൊབٖݎړզአӞӻᇙྛጱᇙ௔ name ๶ᬰӞྍᯈᗝই֜ݢᔰز
੒ଫ slot ᇙ௔ጱزᔰ̶ٌӾԞݢզֵአݷ܇ൊབ֢҅ԅತӧ܃کᯈጱٖ਻ᇆྦྷጱ॓አൊབ̶

// myConfig ᕟկ
<div>
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    <h2> ౯ฎᆿᕟկ </h2>
    <slot name="slot1">/slot>
    <slot></slot>
    <slot name="slot2"></slot>
</div>

// myCom ᶭᶎ
<div>
    <p> ᬯฎ౯ጱᶭᶎ </p>
    <myConfig>
        <template slot="slot1">
            <p> ౯ฎslot1 </p>
        </template>
        <p> ౯ฎӞӻpຽᓋ </p>
        <p> ౯ฎݚक़Ӟӻpຽᓋ </p>
         <template slot="slot2">
            <p> ౯ฎslot2 </p>
        </template>
    </myConfig>
</div>

// ჉ວڊ๶ጱᶭᶎ

<div>
    <h2> ౯ฎᆿᕟկ </h2>
    <p> ౯ฎslot1 </p>
    <slot></slot>
    <p> ౯ฎslot2 </slot>
</div>

੗ᤰӞӻᕟկ 

ፓ୯

    - myLogin
      - index.js
      - myLogin.vue

main.js

᫹ൊկے //    
    import myLogin from './assets/myLogin';
    // ਖ਼ൊկ೯᫹کVueӤ
    Vue.use(myLogin);

index.js
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// ୚فmyLoginᕟկ
import myLogin from './myLogin';

// ੒क़ูᶂinstallොဩᕳVue.useֵአ೯᫹کVueӤ
export default {
  install(Vue) {
ੴဳٙ myLogin ᕟկقࣁ //    
    Vue.component('myLogin', myLogin);
  }
}

myLogin.vue

<template>
  <div class="my_login_box">
    <p>
      <span> ಋ๢ݩғ </span>

      <input type="text" ref="phone" v-model="phone">
      <!-- ٟӞӻൊབ҅ൊབݷphone ൊབูᶂහഝphone ൉׀ᕳslot-scopeֵአ -->
      <slot name="phone" :phone="myProps.phone"></slot>
    </p>
    <p>
      <span> ੂᎱғ </span>
      <input type="password" ref="password" v-model="word">
      <!-- ٟӞӻൊབ҅ൊབݷword ൊབูᶂහഝword ൉׀ᕳslot-scopeֵአ -->
      <slot name="word" :word="myProps.word"></slot>
    </p>
    <p>
      <button @click="submit"> Ꮯਧ</button>
    </p>
  </div>
</template>

<script>
  export default {
    name: "myLogin",
ᆿᕟկփ᭓ᬦ๶ጱහഝ phoneReg ҅wordReg҅promptݐ឴ //    
    /**
     *
     * phoneReg ಋ๢ጱྋ܃ڞᯈ
     * wordReg ੂᎱጱྋ܃ڞᯈ
     * prompt ൉ᐏמ௳
     * */
    props: {
      phoneReg: {
        // type හഝᔄࣳ , default ἕᦊ꧊ ҅ӧฎܻতහഝᔄࣳᵱᥝֵአڍහreturnڊ๶
        type: RegExp,
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        default: () => /^1[34578]\d{9}$/
      },
      wordReg: {
        type: RegExp,
        default: () => /^[\w]{6,12}$/
      },
      prompt: {
        type: Object,
        default: () => {
          return {phone: 'Კ᧏', word: 'Კ᧏'}
        }
      }
    },
    data() {
      return {
        phone: '',
        word: '',
        myProps: {
          phone: '',
          word: ''
        }
      }
    },
    methods: {
      // ᅩڋԪկ
      submit() {
        // ӞӤ๶Ⴔᑮ൉ᐏ
        this.myProps.phone = '';
        this.myProps.word = '';
ጱᵱ࿢ڞྋݳᒧވෙහഝฎڣ //        
        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;
አᆿᕟկsubmitොဩ ҅ଚӬਖ਼ᕮຎփ᭓ᬦ̶݄᧣ݸෙྋᏟԏڣ௳מ //        
        this.$emit('submit', {phone: this.phone, word: this.word});
      }

    },
    // ӞӤ๶೯᫹ input Ԫկ
    mounted() {
thisݐ឴ //      
      let _this = this;
      // ྯӞᬌفጱ෸ײ᥶ݎԪկ҅ଚӬਖ਼୮ڹጱහഝփ᭓ᬦ̶݄
      this.$refs['phone'].addEventListener('input', function () {
        _this.$emit('phoneJudge', _this.phone)
      });

      this.$refs['password'].addEventListener('input', function () {

        _this.$emit('wordJudge', _this.word)
      });

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第111页   共214页



    }
  }

</script>

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

୚አᕟկጱᶭᶎ

<template>
  <div class="hello">

    <!---  ᧣አmy-login ᕟկ ҅փفෛጱಋ๢ḵᦤጱྋڞ  -->
    <!-- ႲےᅩڋԪկ ҅ԫӻᬌف໛ጱጱᬌفԪկ҅ݶ෸փفෛጱ൉ᐏמ௳ -->
    <my-login
      :phone-reg="/^[1][3,4,5,7,8][0-9]{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 {
    name: 'HelloWorld',
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    data() {
      return {
        prompt: {phone: '֦ᬌفጱಋ๢ݩᲙ᧏', word: '֦ᬌفጱੂᎱ୑ଉ'}
      }
    },
    methods: {
      submit(val) {
        console.log(`አಁᅩڋᏟਧԧಋ๢ݩ:${val.phone};ੂᎱғ${val.word}`)
      },
      phoneVerify(val) {
        console.log(`አಁྋࣁ඙֢ಋ๢ݩᎱᬌف໛${val}`)
      },
      wordVerify(val) {
        console.log(`አಁྋࣁ඙֢ੂᎱᬌف໛${val}`)
      }
    }
  }
</script>

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

</style>

ᬯӻᕟկ੪ฎӞӻᓌܔጱጭ୯ᕟկ̶

vueᕟկጱٖᗝ᭗ᦔ 

ref ᕳزᔰ౲ᘏᕟկဳٙ୚አמ௳

// comA ᕟկ
export default {
  data () {
    return {
      aData: 'xff'
    }
  },
  methods: {
    aFunc () {
      console.log('xff')
        }
  }
}

// comB ᕟկ
<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();  // ಑ܦxff
    }
  }
</script>

provide / inject ဳᩢׁف 

ᬯ੒ᭌᶱᵱᥝӞֵ᩸አ҅զ꧋ᦜӞӻᐙضᕟկٌݻಅํৼਃݸդဳفӞӻׁᩢ҅ӧᦞᕟկ੶ེํग़Ⴎ҅ଚ᩸ࣁӤӥ჋ىᔮ౮
ᒈጱ෸ᳵ᯾তᕣኞප̶
Ӿֵአۓӱࣁ੗ᤰᕟկӾֵአ҅ӧവគࣁവគᩢׁفਥොୌᦓӾ҅ဳࣁզ֢ԅvuexጱӞӻ๊դොໜ҅֕ฎݢᩢׁفဳ
provide ޾ inject ᕬਧଚӧฎߥݢଫጱ̶ᬯฎڰ఺ԅԏጱ̶ᆐᘒ҅ইຎ֦փفԧӞӻݢፊލጱ੒᨝҅ᮎԍٌ੒᨝ጱં௔ᬮฎݢ
ଫጱ̶ߥ

<!--- app.vue -->
<template>
  <div>
    <router-view></router-view>
  </div>
</template>
<script>
  export default {
    provide () {
      return {
        app: this
      }
    },
    data(){
        return {
        userData:'123'
        }
    }
  }
</script>

<!--- ᕟկ᯾ᶎ --->
<template>
  <div>
    {{ app.userData }}
  </div>
</template>
<script>
  export default {
    inject: ['app']
  }
</script>
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ᡱᆐݢզ឴کݐ app.vue ᯾ᶎጱuserData ֕ฎӧฎ๋ෛጱ҅ᵱᥝๅෛጱ෸҅ײᵱᥝ᯿ෛ឴ݐଚӬฎ୑ྍ឴ݐ

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

emit 

onጱොୗ๶ፊލᛔਧԎԪկ̶

ԅՋԍᥝֵአVue຅᭜࢏ 

ଉᥢጱ჉ວᕟկጱොୗ੪ฎ҅ࣁᥢਧጱࣈො჉ວᕟկ
ইຎᕟկጱཛྷ຃ฎ՗ݎݣݸᬦ๶ጱ҅ᵱᥝۖாጱ჉ວᕟկ̶
ᵱᥝਫሿӞԶ൉ᐏ໛ԏᔄጱᶭᶎ҅ᬯᐿᶭᶎ᭗ଉ՜ጱᆿᕆฎࣁbody᯾ᶎጱᘒӧฎࣁ#app᯾ᶎጱ̶

Vue.extend ޾ $mount ጱֵአ 

// Ḓض౯ժضᥝڠୌӞӻ ຅᭜࢏
    import Vue from 'vue'
    
    const MyCompunt = Vue.extend({
        template: '<span>{{ myText }}</span>',
        data(){
            return {
                myText:'this is Vue'
            }
        }
    })

ጱਫֺ࢏ୌ຅᭜ڠ //
const myCompunt = new MyCompunt().$mount();

// ౯ժݢզ೰ਧ೯᫹ጱᜓᅩ
new MyCompunt().$mount('#app');
// ӧአ $mount҅ፗളڠࣁୌਫֺ෸೰ਧ el ᭌᶱ
new MyCompunt( {el:'#app'} );

Render ڍහ 

౯ժ᮷Ꭳ᭲vue໐ஞฎ҅ᡦ೙DOM̶
౯ժ᭗ଉਖ਼౯ժጱᶭᶎጱᕮ຅᭦ᬋ᮷ฎٟࣁtemplate᯾ᶎጱ҅ᆐݸvueਖ਼౯ժጱդᎱ᫨ഘ౮ᡦ೙DOM̶
ፘྲ᩸DOM҅ᡦ೙DOMฎ᭗ᬦjs๶॒ቘጱ҅ಅզၾᘙጱ௔ᚆፘ੒๶᧔உੜ̶
Vue വគࣁᕷय़ग़හఘ٭ӥֵአ template ๶ڠୌ֦ጱ HTML̶ᆐᘒࣁӞԶ࣋วӾ֦҅፥ጱᵱᥝ JavaScript ጱਠقᖫᑕጱᚆ҅ێ
ᬯ෸֦ݢզአ render ڍහ҅ਙྲ template ๅളᬪᖫᦲ̶࢏

与

会在当前组件实例上触发自定义事件，并且传递一些参数给监听器回调，一般来说都是在父级调用这个组件的时候，通过调用
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Render ڍහ ጱ֢አ੪ฎਖ਼template᯾ᶎጱᕮ຅᫨ഘ౮Vnode

    export default{
        data(){
            return {
            }
        },
        
        render:(createElement) => {
            return createElement(
// {String | Object | Function}
// Ӟӻ HTML ຽᓋਁᒧԀ҅ᕟկᭌᶱ੒᨝҅౲ᘏ
// ᥴຉӤᬿձ֜ӞᐿጱӞӻ async ୑ྍڍහ̶஠ᵱ݇හ̶
                'div',
// {Object}
// Ӟӻ۱ތཛྷ຃ፘંى௔ጱහഝ੒᨝
ᭌ݇හ̶ݢtemplate ӾֵአᬯԶᇙ௔̶ ࣁզݢ֦ //
                {
                props: {
                    level: {
                      type: Number,
                      required: true
                    }
                  },
                   class: {
                        container: true
                      },
                      style: {
                        color: 'red'
                      }
                },
                // {String | Array}
  // ৼᡦ೙ᜓᅩ (VNodes)҅ኧ `createElement()` ຅ୌᘒ౮҅
  // ԞݢզֵአਁᒧԀ๶ኞ౮“෈๜ᡦ೙ᜓᅩ”̶ݢᭌ݇හ̶
  [
,'ӞԶ෈ਁٟض'    
    createElement('h1', 'Ӟڞ१๵'),
    createElement(MyComponent, {
      props: {
        someProp: 'foobar'
      }
    })
  ]
 
            )
        }
    }

template ޾renderጱڦ܄
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// template ጱ୵ୗ
    <template>
    <div class="box">
      <p style="font-size:16px"> ֦অ </p>
      <span v-if="show" > Vue </span>
      <span v-else > ࣈቖ </span>
    </div>
</template>

<script>
    export default {
        name: "test",
        data(){
          return {
            show:true
          }
        }
    }
</script>

// render ୵ୗ
<script>
    export default {
        name: "test",
        data(){
          return {
            show:true
          }
        },
      render(createElement) {
      
<--ୌӞӻpຽᓋڠ--!> //      
          let pNode = createElement('p' , {
            domProps: {
              innerHTML: '֦অ'
            },
            style:{
              'font-size':'16px'
            }
          });
        let hNode;
<--ୌӞӻh1ຽᓋڠ--!> //    
        if( this.show ) hNode = createElement('h1' , 'Vue');
        else hNode = createElement('h2' , 'ࣈቖ');
        // <!--ᬬࢧdiv-->
        return createElement('div' , {
          class:'box'
        },[pNode , hNode])
      }
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    }
</script>

᭓୭ᕟկ 

᭓୭ᕟկ੪ฎᕟկ᯾ᶎᛔ૩᧣አᛔ૩

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

Ӟᛱ౯ժ୚فᕟկጱ෸ײ᮷ฎimport myUl from 'myUl',ᆐݸ᭗ᬦcomponentsဳٙکᕟկӤ̶
֕ฎইຎဌํᕮ๳๵կጱఘ٭ፗള᭓୭ጱᦾտಸᲙጱ҅ಅզᰒ੒᭓୭ᕟկ౯ժᵱᥝےӤᕮ๳๵կ

  <template>
        <ul>
            <my-ul :add="add + 1 " v-if=" add<3 "></my-ul>
        </ul>
    </template>
    <script>
        export default {
            name: 'myUl',
            // :add ӧݢզے.sync ڞވ੪տ෫ဩ᭓୭҅ࢩԅಅํጱහഝ᮷տๅෛ
             props: {
              add: {
                type: Number,
                default: 1
              }
            }
        }
    </script>

vueۖாႲے੒᨝ᔄࣳጱ꧊ 

Vue ӧᚆ༄ၥ੒᨝ં௔ጱႲے౲ڢᴻ

// ੒᨝
export default {
  data () {
    return {
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      obj: {
        name: 'Vue'
      }
    }
  },
  methods: {
    handler () {
      this.obj.name2 = 2;  // ӧฎߥଫ௔ጱ
      this.$set(this.obj , 'name2' , 2) // ߥଫୗ
    }
  }
}

vuex ཛྷࣘ۸ጱቘᥴ 

౯ժೲᆙཛྷࣘ۸य़ොୗᦡᦇvuexጱ෸ٌ҅ײਫvuexਖ਼ྯӞӻཛྷࣘ᮷೯᫹کmodulesӤᶎԧ҅ᆐݸ᯾ᶎ೯᫹ԧ౯ᦡᦇጱಅํጱཛྷ
ࣘ
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Vueᶎᦶ᷌რᎱᳯ᷌ 

Vueጱߥଫୗܻቘ(ฮਧ) 

vueጱߥଫୗܻቘฎහഝۙ೮ᕮݎݳ૲ᘏ҅ᦈᴅᘏጱොୗ๶ਫሿጱ҅᭗ᬦobject.defineProperty๶ۙ೮ݱӻં௔ጱsetter޾getter҅
̶᧣ࢧލଫጱፊߥݎ૲ၾ௳ᕳᦈᴅᘏ҅᥶ݎײ۸ጱ෸ݒኞݎහഝࣁ

හഝፊ࢏ލObserver҅ᚆड़੒හഝ੒᨝ጱಅํં௔ᬰᤈፊ҅ލইํݢۖݒ೭๋کෛ꧊ଚ᭗Ꭳᦈᴅᘏ(Dep)
೰եᥴຉ࢏Compile҅੒ྯӻزᔰᜓᅩጱ೰եᬰᤈಚൈ޾ᥴຉ҅໑ഝ೰եཛྷ຃๊ഘහഝ҅զ݊ᕬਧፘଫጱๅෛڍහ
Watcher֢҅ԅᬳളObserver޾Compileጱ໫໴҅ᚆड़ᦈᴅଚතྯکӻં௔ۖݒጱ᭗Ꭳ҅ಗᤈ೰եᕬਧጱፘଫڍ᧣ࢧහ҅՗ᘒ
ๅෛᥤࢶ

᧗ᧇᕡ᧔ӥ֦੒vueኞޮ޸๗ጱቘᥴ 

vue ጱኞޮ޸๗ฎғ vue ਫֺ՗ڠୌکᲀྪ҅Ԟ੪ฎ՗୏তڠୌ̵ڡত۸හഝ̵ᖫᦲཛྷ຃̵೯᫹Dom→჉ວ̵ๅෛ→჉ວ̵ܬ᫹
ᒵӞᔮڜᬦᑕ̶
ᛔ૩ጱդᎱጱ๢տ̶ےᴤྦྷႲݶӧࣁහ҅ᬯᕳԧֵአᘏڍ๗ᰰৼጱޮ޸ኞ؉ݞᬯӻᬦᑕӾԞտᬩᤈӞԶࣁ

ኞޮ޸๗ᰰৼڍහ
ҁ11ӻ҂

ᧇᕡ

beforeCreate ᤩ᧣አ̶ڹevent/watcher Ԫկᯈᗝԏ ޾ හഝᥡၥ (data observer)҅ݸত۸ԏڡਫֺࣁ

created
ොဩጱ޾ᬯӞྍ҅ਫֺ૪ਠ౮զӥጱᯈᗝғහഝᥡၥ (data observer)҅ ં௔ࣁአ̶᧣ܨᤩᒈݸୌਠ౮ڠਫֺࣁ
ᬩᓒ҅watch/event Ԫկࢧ᧣̶ᆐᘒ҅೯᫹ᴤྦྷᬮဌ୏ত҅$el ં௔ፓڹӧݢᥠ̶

beforeMount හḒེᤩ᧣አ̶ڍ ጱ renderىᤩ᧣አғፘڹ೯᫹୏তԏࣁ

mounted
el ᤩෛڠୌጱ vm.

el Ԟࣁ෈໩̶ٖ

beforeUpdate
හഝๅෛ෸᧣አ҅ݎኞࣁᡦ೙ DOM ಑ᤑӟԏ̶ڹᬯ᯾ᭇࣁݳๅෛԏڹᦢᳯሿํጱ DOM҅ྲইಋۖᑏᴻ૪Ⴒے
ጱԪկፊ̶࢏ލᧆᰰৼࣁ๐࢏ۓᒒ჉ວ๗ᳵӧᤩ᧣አ҅ࢩԅེڡํݝ჉ວտࣁ๐ۓᒒᬰᤈ̶

updated ኧԭහഝๅද੕ᛘጱᡦ೙ DOM ᯿ෛ჉ວ޾಑ᤑӟ҅ࣁᬯԏݸտ᧣አᧆᰰৼ̶

activated keep-alive ᕟկᄶၚ෸᧣አ̶ᧆᰰৼࣁ๐࢏ۓᒒ჉ວ๗ᳵӧᤩ᧣አ̶

deactivated keep-alive ᕟկ؊አ෸᧣አ̶ᧆᰰৼࣁ๐࢏ۓᒒ჉ວ๗ᳵӧᤩ᧣አ̶

beforeDestroy ਫֺᲀྪԏڹ᧣አ̶ࣁᬯӞྍ҅ਫֺՖᆐਠݢقአ̶ᧆᰰৼࣁ๐࢏ۓᒒ჉ວ๗ᳵӧᤩ᧣አ̶

destroyed
Vue ਫֺᲀྪݸ᧣አ̶᧣አ҅ݸVue ਫֺ೰ᐏጱಅํӳᥜ᮷տᥴᕬਧ҅ಅํጱԪկፊ࢏ލտᤩᑏᴻ҅ಅํጱৼ
ਫֺԞտᤩᲀྪ̶ᧆᰰৼࣁ๐࢏ۓᒒ჉ວ๗ᳵӧᤩ᧣አ̶

errorCapturedҁ2.5.0+
ෛी҂

୮ഔ឴Ӟӻ๶ᛔৼਃᕟկጱᲙ᧏෸ᤩ᧣አ̶ྌᰰৼտතکӣӻ݇හғᲙ᧏੒᨝̵ݎኞᲙ᧏ጱᕟկਫֺզ݊Ӟӻ
Ӥփඎ̶ݻfalse զᴥྊᧆᲙ᧏ᖀᖅ ࢧզᬬݢጱਁᒧԀ̶ྌᰰৼ௳מᲙ᧏๶რތ۱

替换，并挂载到实例上去之后调用该钩子。如果 实例挂载了一个文档内元素，当 被调用时
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Vue ጱ template ฎই֜ᖫᦲ౮፥ྋጱ HTML ଚ؉ݻ݌کᕬਧᒵᒵᇙྛۑᚆጱޫҘ 
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1. ḒضᒫӞྍਫֺ۸Ӟӻvueᶱፓ
2. ཛྷ຃ᖫᦲฎࣁvueኞޮ޸๗ጱmountᴤྦྷᬰᤈጱ
ಗᤈԧcompileොဩਖ਼template᯾ᶎጱٖ਻᫨۸౮፥ྋጱhtmlդᎱײmountᴤྦྷጱ෸ࣁ .3
4. parseᴤྦྷฎਖ਼html᫨۸౮ast(ು᨝᧍ဩ໅)҅አ๶ᤒᐏդᎱጱහഝᕮ຅̶ࣁ Vue Ӿ౯಩ਙቘᥴԅ્ॺጱ̵൭ଃຽᓋં̵ݷ௔޾ᆿৼىᔮ
ጱ JS ੒᨝҅զ໅๶ᤒሿ DOM ᕮ຅̶

    html: "<div id="test">texttext</div>"
    //html᫨ഘ౮ast
    ast: {
    // ຽᓋᔄࣳ
    type: 1,
    // ຽᓋݷ
    tag: "div",
    // ຽᓋᤈٖં௔ڜᤒ
    attrsList: [{name: "id", value: "test"}],
    // ຽᓋᤈٖં௔
    attrsMap: {id: "test"},
    // ຽᓋىᔮ ᆿՅ
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    parent: undefined,
    // ਁຽᓋં௔ڜᤒ
    children: [{
        type: 3,
        text: 'texttext'
      }
    ],
    plain: true,
    attrs: [{name: "id", value: "'test'"}],
    // ຽᓋጱຽᦩᒧ
    key: 1
  }

1. optimize տ੒parseኞ౮ጱast໅ᬰᤈᶉாᩒრս۸(ᶉாٖ਻೰ጱฎ޾හഝဌํىᔮ҅ӧᵱᥝྯེ᮷ڬෛጱٖ਻)
2. generate ڍහ҅տਖ਼ྯӞӻastᜓᅩڠୌӞӻٖ᮱᧣አጱොဩᒵஇݸᶎጱ᧣አ̶

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

ڊᬌݸ๋//
{render: "with(this){return _c('div',{attrs:{"id":"test"}},[[_v(_s(val))]),_v(" "),_m(0)])}"}

හ੪ฎහഝڍ render҅ލտ੒ᕬਧጱහഝಗᤈፊײտኞ౮ӞӻrenderਁᒧԀ ҅ളӥ๶੪ฎ new watcherᬯӻ෸ݸcomplieᬦᑕᕮ๳ԏࣁ .1
ፊލጱࢧ᧣ಅ᧣አጱٌ҅ᕮຎ׎ฎ᯿ෛኞ౮ vnode̶୮ᬯӻ render ڍහਁᒧԀࣁᒫӞེ mount̵౲ᘏᕬਧጱහഝๅෛጱ෸҅ײ᮷տᤩ
᧣አ҅ኞ౮ Vnode̶ইຎฎහഝጱๅෛ҅ᮎԍ Vnode տӨහഝදݒԏڹጱ Vnode ؉ diff҅੒ٖ਻؉දۖԏ҅ݸ੪տๅෛک౯ժ፥ྋጱ
DOM Ӥࠩ

֦ԏڹ੗ᤰᬦᬦᄁހ࢏Ҙெԍ੗ᤰጱҘ 

ୌӞӻindex.js෈կڠࣁୌӞӻfilter෈կ४҅᯾ᶎڠvue-cliᚕಋຝ᯾ᶎጱsrc෈կӥᶎࣁ

.
!"" src
#   !"" filter
#   #    !"" index.js
#   #    
#   $"" main.js
$"" ...

ᆐࣁݸindex᯾ᶎٟفᬦᄁ࢏ොဩ

function filterOne(n){
    return n + 10;
}
function filterTwo(n){
    return n + 5;
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}
export{
    filterOne,
    filterTwo
}

ֵአ

// ತ filter/index.js
import * as filters from './filter/index.js'
//᭭ܲಅํ੕ڊጱᬦᄁ࢏ଚႲقکےੴᬦᄁ࢏
Object.keys(filters).forEach((key) => {
  Vue.filter(key, filters[key]);
})
// ᬯ໏੪ݢզقࣁੴֵአᬦᄁ࢏ԧ̶
// {{test | filterOne}}

Vue.jsጱقੴᬩᤈ๢ګ 
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ၞᑕړຉғ

ত۸݊೯᫹ғinitզ݊mountڡᬰᤈض .1
2. ٚᬰᤈཛྷ຃ᖫᦲғcompile҅ᖫᦲ౮჉ວڍහrender function҅݇ᘍ᱾ളғ჉ວڍහ&jsx
3. ٚᬰᤈߥଫୗׁᩢතᵞғrender function => getter̵setter => Watcher ᬰᤈupdate => patch ጱᬦᑕզֵ݊አᴚڜ๶୑ྍๅෛ
ጱᒽኼ̶

4. ׁᩢතᵞጱݶ෸ኞԾVirtual DOMғrender function ᤩ᫨۸౮ VNode ᜓᅩ
5. ᭗ᬦdiffᓒဩݸᬰᤈpatchๅෛᥤࢶ

ᒫӞྍғڡত۸݊೯᫹ 

๗҅Ԫկ҅props҅methods̵ data̵ computed Өޮ޸ত۸҅ኞڡত۸̶՜տڡVueտ᧣አ_initٖ᮱ොဩᬰᤈ҅ݸnew Vue() ԏ ࣁ
watch ᒵ̶
ٌӾ๋᯿ᥝጱ᮱ړ੪ฎObject.definePropertyᦡᗝsetter Ө getter ڍහአ๶ਫሿ̿ߥଫୗ̀զׁ݊̿ᩢතᵞ̀

ᒫԫྍғᖫᦲ 
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VueრᎱӾᡦ೙DOM຅ୌᕪܲ templateᖫᦲ౮AST᧍ဩ໅ -> ٚ᫨ഘԅrenderڍහ ๋ᕣᬬࢧӞӻVNode(VNode੪ฎVueጱᡦ೙DOM
ᜓᅩ)
compileᖫᦲݢզړ౮ parse̵optimize Ө generate ӣӻᴤྦྷ๋҅ᕣᵱᥝ஑ک render function̶

ᒫӣྍғߥଫୗ 
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setterොݎ᥶ײgetterොဩ҅ᩙ꧊ጱ෸ݎ᥶ײጱ෸ݐ᭗ᬦObject.defineProperty ᬰᤈԧᕬਧ҅ਙֵጱᤩᦡᗝጱ੒᨝᧛ײinitጱ෸ࣁ
ဩ̶
୮ render function ᤩ჉ວጱ෸ࢩ҅ײԅտ឴ݐಅᵱጱ꧊҅ಅզտ᥶ݎgetterڍහᬰᤈׁᩢතᵞ
ׁᩢතᵞጱፓጱฎਖ਼ᥡ੊ᘏwatcher੒᨝ਂනک୮ڹᳮ۱ጱᦈᴅᘏdepጱsubsӾ҅՗ᘒኞ౮ইӥىᔮ

ԧᵱݒᦫਙժᛔ૩ጱ꧊දޞጱdepӾྯӞӻwatcher҅کጱׁᩢතᵞ஑ڹ੒ଫጱsetter ҅ setterտ᭗Ꭳԏݎտ᥶ײද੒᨝꧊஑෸ץ
ᥝ᯿ෛ჉ວᥤ̶ࢶ
ᬯӻ෸ײwatcher੪୏ত᧣አupdate๶ๅෛᥤ҅ࢶᬯӾᳵᬮํpatch޾ᴚڜ୑ྍๅෛጱᒽኼ̶

ᒫྍࢥғVirtual DOM 

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第128页   共214页



render functionᴤྦྷጱ෸ײtemplateտᤩ᫨۸౮VNodeᜓᅩ҅Virtual DOMٌਫ੪ฎӞӻզJavaScript੒᨝֢ԅचᏐጱ໅ҁVNodeᜓ
ᅩ҂,ٌӾአ੒᨝ጱં௔๶ൈᬿݱӻᜓᅩ̶ਫᴬӤਙ੪ฎӞӻ੒፥ਫDOMጱӞᐿು᨝๋҅ࣁݸ᭗ᬦݱᐿ඙֢ਖ਼ᬯӻ੒᨝჉ວک፥
ਫሾहӤ̶
ኧԭVirtual DOM ฎզjs੒᨝ԅचᏐጱᘒӧׁᩢԭ፥ਫሾहጱಅզ՜ٍํஉঅጱ᪜ଘݣ௔ᨶ̶

{
    // ຽᓋᔄࣳ
    type: 1,
    // ຽᓋݷ
    tag: "div",
    // ຽᓋᤈٖં௔ڜᤒ
    attrsList: [{name: "id", value: "test"}],
    // ຽᓋᤈٖં௔
    attrsMap: {id: "test"},
    // ຽᓋىᔮ ᆿՅ
    parent: undefined,
    // ਁຽᓋં௔ڜᤒ
    children: [{
        type: 3,
        text: 'texttext'
      }
    ],
    plain: true,
    attrs: [{name: "id", value: "'test'"}],
    // ຽᓋጱຽᦩᒧ
    key: 1
}

჉ວݸ੪ݢզ஑ک

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

ᒫԲྍғๅෛᥤࢶ 
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දጱץᑕฎ setter -> watcher -> update ጱၞᑕ๶ᔜᭌၞײදӞӻ੒᨝ጱ꧊஑෸ץ
ๅෛᥤࢶጱ෸ײ ҅ ୮හഝݎኞ۸ݒጱ෸ײ ಗᤈrender function੪ݢզ஑کӞӻෛጱVNodeᜓᅩ̶
ളӥ๶੪ฎpatchᴤྦྷ҅՜տਖ਼ෛጱහഝ޾ԋጱහഝනکpatchӾ݄҅ᆐݸᬰᤈdiffᓒဩ҅࿢ڊ՜ժጱ૧୑꧊๋҅ݝݸᰒ੒ᮎӞ᮱ړ
૧୑꧊؉ץڊද̶

vueൊկਞᤰ 

vue Ӿ൉׀ԧӞӻVue.useጱොဩਞᤰൊկ.

vue.use(vuex)

ൊկਞᤰጱ෸ײ

// ᓌ۸
ӧ؉ᥴ᯽҂҅ݶԅܻቘय़ᛘፘࢩզ॒ቘ҅ᵱᥝ፡ܻᇇդᎱ҅ݢහҁ੒᨝Ԟڍ හ ൊկ݇فୌuseොဩ փڠ //
Vue.use = function (plugin: Function) {

    if (typeof plugin.install === 'function') {
فplugin҅ଚӬփݻvueᥢ᝜,ਖ਼this೰ݳԧොဩ੪ᦤกᬯӻൊկฎᒧ׀ԧinstallොဩ҅ইຎ൉׀൉ވጱൊկฎفෙփڣ //    
args(vue݇හ޾ොဩ/੪դᤒvue)
      plugin.install.apply(plugin, args)
    } else if (typeof plugin === 'function') {
    // ဌํփ݇فහڣෙฎވฎӞӻොဩ҅ฎڞ᧣አਙ̶
      plugin.apply(null, args)
    }
    return this
  }
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vuexጱٖ᮱ᬩᤈ๢ګ 

ḒضᒫӞྍਞᤰൊկ

Vue.use(vuex)

vuexӾ᭽஗vueጱᥢڞ൉׀ԧinstallොဩ

let Vue;
export function install (_Vue) {
    // ਖ਼vue݇හ޾ොဩ᩸ਂכ๶
     Vue = _Vue
    // ֵአvue.mixinොဩਖ਼vuexInitႰႝᬰbeforeCreateᰰৼӾ݄
     Vue.mixin({ beforeCreate: vuexInit })
}

vue.mixin ႰႝᬰbeforeCreateᰰৼԏྯ҅ݸӞӻvmጱਫֺ᮷տ݄᧣አvuexInitොဩ̶

  function vuexInit () {
    // this ೰ݻvue this.$options೰᧣አڡত۸Vueጱ෸ײփفጱ੒᨝Ҕ
    const options = this.$options
ڞވԧᦤกstoreฎ໑ᜓᅩፗളਖ਼options.store ᩙ꧊ᕳ this.$store̶فԧstore ҅ ইຎփفփވෙ੒᨝᯾ᶎฎڣ //    
̶ݐ᧔กӧฎ໑ᜓᅩ҅՗ᆿᜓᅩጱ $storeӾ឴ڞ
    if (options.store) {
    // ইຎoptions.storeฎڍහ҅᧣አڍහᬬࢧᕮຎ̶
      this.$store = typeof options.store === 'function'
        ? options.store()
        : options.store
    } else if (options.parent && options.parent.$store) {
      this.$store = options.parent.$store
    }
  }
  

axiosጱٖ᮱ᬩᤈ๢ګҁฮਧ҂ 

axios ฎӞӻचԭ Promise ጱhttp᧗࿢ପ҅ݢզአࣁၨᥦ޾࢏node.jsӾᬩᤈ̶
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Ջԍฎ Virtual DOMҘ 

Ӟӻ፥ྋጱDOMزᔰฎړ܈ଲय़ጱ
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੪಩ DOM ᦡᦇጱᶋଉ॔๥̶୮౯ժ᷇ᔺጱ݄؉ DOM ๅෛ҅տԾኞӞਧጱ௔ᚆᳯ̶᷌ٵጱຽ࢏ԅၨᥦࢩ
ᆐᘒᡦ೙DOM੪ฎֵአjs੒᨝݄ು᨝ጱൈᬿӞӻDOMزᔰ҅ਙڠୌጱزᔰፘ੒๶᧔੪տྲܻኞጱDOMᥝᓌܔஉग़

// vue ٖ᮱੗ᤰጱ ᡦ೙domጱVNodeᜓᅩൈᬿ
// ᬯ᯾ጱVNode੪ฎ੒፥ਫDOMጱು᨝ൈᬿ
export default class VNode {
  tag: string | void;
  data: VNodeData | void;
  children: ?Array<VNode>;
  text: string | void;
  elm: Node | void;
  .
  .
  .
  }
// vueٖ᮱੗ᤰጱVNodeં௔ฎํӞᅩ॔๥ጱ҅୮෸౯ժࣁ୏ݎᴤྦྷፗള᧣አਙ॒ቘਠጱVNodeᜓᅩ੪ݢզԧ

html: "<div id="test">texttext</div>"
    //html᫨ഘ౮VNode  (ast ໅ฎړ܈ളᬪVNodeᜓᅩጱ҅ڦ܄ฎٖ᮱ጱս۸ӧݶ)
    VNode: {
    // ຽᓋᔄࣳ
    type: 1,
    // ຽᓋݷ
    tag: "div",
    // ຽᓋᤈٖં௔ڜᤒ
    attrsList: [{name: "id", value: "test"}],
    // ຽᓋᤈٖં௔
    attrsMap: {id: "test"},
    // ຽᓋىᔮ ᆿՅ
    parent: undefined,
    // ਁຽᓋં௔ڜᤒ
    children: [{
        type: 3,
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        text: 'texttext'
      }
    ],
    plain: true,
    attrs: [{name: "id", value: "'test'"}]
  }

ெԍਫሿӞӻVNode 

Ḓض੗ᤰӞӻ VNode຅᭜ڍහ

class VNode {
    constructor (tag, data, children, text, elm) {
        /*୮ᜓڹᅩጱຽᓋݷ*/
        this.tag = tag;
        /*୮ᜓڹᅩጱӞԶහഝמ௳҅ྲইprops̵attrsᒵහഝ*/
        this.data = data;
        /*୮ᜓڹᅩጱৼᜓᅩ҅ฎӞӻහᕟ*/
        this.children = children;
        /*୮ᜓڹᅩጱ෈๜*/
        this.text = text;
        /*୮ڹᡦ೙ᜓᅩ੒ଫጱ፥ਫdomᜓᅩ*/
        this.elm = elm;
    }
}

౯ժํӞӻᕟկ

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

හڍୌӞӻrender functionڠ

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

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第134页   共214页



                }
            ],
            /* ᶉாclass */
            staticClass: 'demo'
        },
        [ new VNode(undefined, undefined, undefined, 'This is a span.') ]
    );
}

ֵአrender function ਖ਼HTML᫨ഘ౮VNode

{
    tag: 'span',
    data: {
        /* ೰եᵞݳහᕟ */
        directives: [
            {
                /* v-show೰ե */
                rawName: 'v-show',
                expression: 'isShow',
                name: 'show',
                value: true
            }
        ],
        /* ᶉாclass */
        staticClass: 'demo'
    },
    text: undefined,
    children: [
        /* ৼᜓᅩฎӞӻ෈๜VNodeᜓᅩ */
        {
            tag: undefined,
            data: undefined,
            text: 'This is a span.',
            children: undefined
        }
    ]
}

VNode੪ڠୌਠ౮ԧ҅ᆐݸ౯ժݢզႲےӞԶොဩ

ୌӞӻᑮᜓᅩڠ //
function createEmptyVNode () {
    const node = new VNode();
    node.text = '';
    return node;
}
ୌӞӻ෈๜ᜓᅩڠ //
function createTextVNode (val) {
  return new VNode(undefined, undefined, undefined, String(val));
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}
ᵇӞӻ VNode ᜓᅩظ //
function cloneVNode (node) {
    const cloneVnode = new VNode(
        node.tag,
        node.data,
        node.children,
        node.text,
        node.elm
    );
    return cloneVnode;
}

vueฎெԍᬰᤈහഝๅෛᥤࢶጱ 

ᘌ޾ᕣฎਖ਼ෛጱVNode̶๋ࢶදᥤץDepӾጱwatcher੒᨝҅watcherտ᧣አ੒ଫጱupdate๶ݎտ᥶ ҅ ײ੒modelᬰᤈ඙֢ጱ෸ࣁ
ጱVNodeᬰᤈӞӻpatchጱᬦᑕ҅ྲ੒ٌڊӾጱ૧୑҅ᆐݝݸ੒ٌӾጱ૧୑හഝᬰᤈ჉ວکᶭᶎӤ

vueጱ᪜ଘݣฎெԍ؉ጱ 

ᡦ೙DOM๜ᨶӤ੪ฎӞӻjs੒᨝҅ࣁਫᴬ୏ݎᬦᑕӾਫᴬӤ֦Ӟፗࣁ੒ᬯᤈjs੒᨝؉඙֢҅౯ժݝฎᵱᥝࣁvueጱᭇᯈ੶ӾႲߥے
ଫጱᭇᯈդᎱ੪ݢզਫሿԧ̶

const nodeOps = {
    setTextContent (text) {
        if (platform === 'weex') {
            node.parentNode.setAttr('value', text);
        } else if (platform === 'web') {
            node.textContent = text;
        }
    },
    parentNode () {
        //......
    },
    removeChild () {
        //......
    },
    nextSibling () {
        //......
    },
    insertBefore () {
        //......
    }
}

౯ժ໑ഝplatform๶ړ܄ଘ҅ݣଚӬᰒ੒ӧݶጱଘڊ؉ݣፘݶጱ੒क़ള̶ݗ

diffᓒဩ ҁpatchฎՋԍ҂ 

patch Ԇᥝฎ੒ᡦ೙DOMಅԾኞጱහഝᬰᤈ૧୑ྲ᫾ጱ҅ฎvueӾጱӞӻ໐ஞۑᚆ̶
ٌӾ૧୑ྲ᫾ጱ໐ஞ੪ฎdiffᓒဩ
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౯ժض੒ෛහഝ޾ᘌහഝᔜᭌړښ̶ړښ౮ࢥӻ᮱ړ੒ྯӞӻ᮱ړᬰᤈྲհ҅ݝ੒૧୑᮱ړᬰᤈץද̶ᬯ໏؉੪տٺ੝௔ᚆၾ
ᘙ̶

proxyդቘҘහഝݻ݌ᕬਧฎெԍכಷdataӾጱ꧊஑Ҙ 

դቘጱ֢አ੪ฎਖ਼props޾dataӤጱં௔դቘکVMਫֺӤ̶
౯ԍ᭗ଉࣁ᧣አં௔ጱ෸ײፗള੪᭗ᬦthis౲ᘏVMፗള᧣አ҅֕ฎ౯ժጱં௔᮷ฎනࣁdata౲ᘏpropsӾጱ҅ᮎᬯฎெԍ؉کጱ

// ੗ᤰObject.definePropertyጱොဩ
const sharedPropertyDefinition = {
  enumerable: true,
  configurable: true,
  get: function(){},
  set: function(){}
}
// ੗ᤰ proxyդቘڍහ
// target Vueጱਫֺ ҁthis҂ 
// key ੪ฎdata౲ᘏpropsጱkeyਁݷ (֦ᛔ૩ٟጱ) ᭗ଉ੪ฎkey
// ಅํڹᶎے_ጱ೰ٖ᮱ᐺํݒᰁ
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export function proxy (target: Object, key: string) {
  sharedPropertyDefinition.get = function proxyGetter () {
    return this._data[key]
  }
  sharedPropertyDefinition.set = function proxySetter (val) {
    this._data[key] = val
  }
  // ೯᫹හഝݻ݌ᕬਧ
  Object.defineProperty(target, key, sharedPropertyDefinition)
}

// ᧣አ
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)
    }
  }
}

 ଫୗᔮᕹጱׁᩢතᵞ᭄᪵ܻቘߥ

// ੗ᤰӞӻ ᥡ੊ᘏොဩ
class Observer{
හڍୌᥡ੊ᘏ຅᭜ڠ //
    constructor(value){
ฎӞӻ੒᨝ވጱ݇හฎفෙփڣ//        
        if( !value || (typeof value !== 'object') ){
            return;
        }
        //᧣አwalkොဩ੒੒᨝ᦡᗝObject.definePropertyොဩ
        this.walk(value);
    }
    // walkොဩᕳ੒᨝᯾ᶎጱಅํં௔ႲےObject.definePropertyොဩ
    walk(obj){
        const keys = Object.keys(obj)
        for (let i = 0; i < keys.length; i++) {
          defineReactive(obj ,keys[i])
        }
    }

}

// ᕳ੒᨝ᦡᗝObject.definePropertyොဩ
function defineReactive(obj , key ,val){
ୌӞӻdepᦈᴅᘏਫֺڠ //
     const dep = new Dep();
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        // ೯᫹ Object.defineProperty
        Object.defineProperty(obj, key, {
        // ᧆં௔ڊሿࣁ੒᨝ጱຍԈӾ
            enumerable: true,
        // ᧆં௔ݢզᤩڢᴻ
            configurable: true,
            // ᦢᳯᧆં௔ጱ෸ײਖ਼ࣁᦈᴅᘏොဩӾႲے୮ڹጱᥡ੊ᘏ
            get: function reactiveGetter () {
                dep.addSub(Dep.target);
                return val;         
            },
            // ᦡᗝં௔ොဩጱ෸ײ ᧣አጱ෸ײᬩᤈdep᯾ᶎጱsubs᯾ᶎጱᥡ੊ᘏොဩ
            set: function reactiveSetter (newVal) {
                if (newVal === val) return;
                val = newVal;
                dep.notify();
            }
        });
}
//ᦈᴅᘏ Dep
class Dep {
//ᶉாොဩ target ᥡ੊ᘏ
static target = Watcher;
    constructor () {
ୌ ᦈᴅᘏ᧣አ຾ڠ //
        this.subs = [];
    }
    // ਖ਼ᥡ੊ᘏႲکے᧣አ຾Ӿ
    addSub (sub) {
        this.subs.push(sub);
    }
// ᧣አᥡ੊ᘏጱๅෛොဩ
    notify () {
        this.subs.forEach((sub) => {
            sub.update();
        })
    }
}
//ᥡ੊ᘏ
class Watcher {
    constructor () {
        Dep.target = this;
    }
// ๅෛᥤࢶ
    update () {
        console.log("ๅෛᥤࢶ");
    }
}
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mixinsਫሿܻቘ 

// mixins რᎱ෈կ src/core/global-api.js 
import { mergeOptions } from '../util/index'
ୌӞӻmixinsොဩڠ //
export function initMixin (Vue: GlobalAPI) {
  Vue.mixin = function (mixin: Object) {
  // ḒضᒫӞྍਖ਼୮ڹᕟկጱಅํ݇හ options ޾փفጱmixinsӞֵ᩸አmergeOptionsොဩݳଚ
    Vue.options = mergeOptions(Vue.options, mixin)
  }
}

//  src/core/util/options.js, 

/**
 * Merge two option objects into a new one.
 * Core utility used in both instantiation and inheritance.
 */
export function mergeOptions (
  parent: Object,
  child: Object,
  vm?: Component
): Object {
  // ፜ኼӧ஠ᥝդᎱ
  for (key in child) {
    if (!hasOwn(parent, key)) {
      mergeField(key)
    }
  }
  // ᬯݙᦾ੪ฎࣁ᧔ ਖ਼childጱં௔ ݳଚکoptions Ӿ݄
  // ٌӾstrats տ໑ഝ֦ӧݶጱᔄֵࣳአӧݶጱݳଚᒽኼ props ҅methods ̶̶̶̶ᒽኼ
  function mergeField (key) {
    const strat = strats[key] || defaultStrat
    options[key] = strat(parent[key], child[key], vm, key)
  }
  return options
}
ᘒӧฎܻࣳӤᶎ ݷෙ੒᨝᯾ᶎํဌํᬯӻં௔ڣ //

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

// dataጱݳଚ
/**
 * Helper that recursively merges two data objects together.
 */
function mergeData (to: Object, from: ?Object): Object {
  if (!from) return to
  let key, toVal, fromVal
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ಅํጱ key හᕟݐ឴ //  
  const keys = Object.keys(from)
  for (let i = 0; i < keys.length; i++) {
    key = keys[i]
    toVal = to[key]
    fromVal = from[key]
੒᨝Ӥࣁވෙkeyฎڣ //    
    if (!hasOwn(to, key)) {
    // ইຎӧࣁ੒᨝Ӥᶎڞᕳᬯӻdata꧊Ⴒےፊ࢏ލ
      set(to, key, fromVal)
᭓୭ڞฎ੒᨝ ฎ੒᨝ވෙ꧊ฎڣ //      
    } else if (isPlainObject(toVal) && isPlainObject(fromVal)) {
      mergeData(toVal, fromVal)
    }
    // ಅզԅՋԍ౯ժႰفጱdataտӧտᤩႲےጱܻࢩ
  }
  return to
}

// ኞޮ޸๗Ⴐف
 ଚ̶ᬯ੪ฎԅՋԍᕟկ mixinsݳහ๋ᕣ᮷ᩙ꧊౮ԧӞӻහᕟ҅ଚ੒ mixins Ӿጱᬰᤈԧහᕟڍ๗ޮ޸ሿ Vue ਫֺጱኞݎզݢ//
̶ࢩහฎׁེಗᤈጱܻڍ๗ޮ޸ጱኞݸ
/**
 * Hooks and props are merged as arrays.
 */
function mergeHook (
  parentVal: ?Array<Function>,
  childVal: ?Function | ?Array<Function>
): ?Array<Function> {
  return childVal
    ? parentVal
      ? parentVal.concat(childVal)
      : Array.isArray(childVal)
        ? childVal
        : [childVal]
    : parentVal
}

᧨᧨֦੒vueጱݻ݌හഝᕬਧܻቘጱቘᥴ 

vue.js ฎ᯻አහഝۙ೮ᕮݎݳ૲ᘏ-ᦈᴅᘏཛྷୗጱොୗ҅᭗ᬦObject.defineProperty()๶ۙ೮ݱӻં௔ጱsetter҅getter҅ࣁහഝۖݒ
෸ݎ૲ၾ௳ᕳᦈᴅᘏ҅᥶ݎፘଫጱፊࢧލ᧣̶

ٍ֛ྍṈғ

ᵱᥝobserveጱහഝ੒᨝ᬰᤈ᭓୭᭭ܲ҅۱ೡৼં௔੒᨝ጱં௔҅᮷ےӤ setter޾getter̶ᬯ໏ጱᦾ҅ᕳᬯӻ੒᨝ጱ຤ӻ꧊ᩙ꧊҅੪տ᥶
۸ݒԧහഝکލsetter҅ᮎԍ੪ᚆፊݎ

compileᥴຉཛྷ຃೰ե҅ਖ਼ཛྷ຃Ӿጱݒᰁ๊ഘ౮හഝ҅ᆐڡݸত۸჉ວᶭᶎᥤ҅ࢶଚਖ਼ྯӻ೰ե੒ଫጱᜓᅩᕬਧๅෛڍහ҅Ⴒےፊލහ
ഝጱᦈᴅᘏ҅Ӟ෮හഝํ҅ۖݒතک᭗Ꭳ҅ๅෛᥤࢶ

WatcherᦈᴅᘏฎObserver޾Compileԏᳵ᭗מጱ໫໴҅Ԇᥝ؉ጱԪఘฎ:
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ᛔ૩ے᯾ᶎႲ(dep)࢏ᛔ᫝ਫֺ۸෸ஃં௔ᦈᴅࣁ1̵
2̵ᛔ᫝஠ᶳํӞӻupdate()ොဩ
3̵இં௔ۖݒdep.notice()᭗Ꭳ෸҅ᚆ᧣አᛔ᫝ጱupdate()ොဩ҅ଚ᥶ݎCompileӾᕬਧጱۑڞ҅᧣ࢧ౮᫝ᭅ̶

MVVM֢ԅහഝᕬਧጱ҅ݗفෆݳObserver̵Compile޾Watcherӣᘏ҅᭗ᬦObserver๶ፊލᛔ૩ጱmodelහഝ۸҅ݒ᭗ᬦCompile๶ᥴຉ
ᖫᦲཛྷ຃೰ե๋҅ᕣڥአWatcher൫᩸Observer޾Compileԏᳵጱ᭗מ໫໴҅ᬡکහഝ۸ݒ -> ᥤࢶๅෛҔᥤࢶԻ԰۸ݒ(input) -> හഝ
modelݒๅጱݻ݌ᕬਧපຎ̶

Vue.jsጱtemplateᖫᦲጱቘᥴ 

ᓌᘒ᥺ԏ҅੪ฎض᫨۸౮AST໅҅ٚ஑کጱrenderڍහᬬࢧVNodeҁVueጱᡦ೙DOMᜓᅩ҂
ᧇఘྍṈғ
Ḓ҅ض᭗ᬦcompileᖫᦲ࢏಩templateᖫᦲ౮AST᧍ဩ໅ҁabstract syntax tree ܨ რդᎱጱು᨝᧍ဩᕮ຅ጱ໅ᇫᤒሿ୵ୗ҂҅compileฎ
createCompilerጱᬬࢧ꧊҅createCompilerฎአզڠୌᖫᦲ࢏ጱ̶ݚक़compileᬮᨮᨱݳଚoption̶
ᆐ҅ݸASTտᕪᬦgenerateҁਖ਼AST᧍ဩ໅᫨۸౮render funtionਁᒧԀጱᬦᑕ҂஑کrenderڍහ҅renderጱᬬࢧ꧊ฎVNode҅VNodeฎ
Vueጱᡦ೙DOMᜓᅩ҅᯾ᶎํҁຽᓋ̵ݷৼᜓᅩ̵෈๜ᒵᒵ҂
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React 
Ӟڹڔᒒ༷ஷ҅᮷ฎᕕᘌᡡ

material-ui 

css ໏ୗጱኞޮ޸๗ᥝԍٟࣁhooks᯾ᶎ
ᥝԍ੪አ

withStyles(styles)(({classes, ...props}) => {
    return (
        <li className={classes.span}></li>
    )
})

 ୌӞӻᚕಋຝڠ

create-react-app my-app

// typescript
create-react-app my-app --typescript

clsx ൊկ 

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', 0, false, 'bar']);
//=> 'foo bar'
 
// Arrays (variadic)
clsx(['foo'], ['', 0, false, 'bar'], [['baz', [['hello'], 'there']]]);
//=> '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 Ӿ setState Ջԍ෸ײฎྍݶጱ҅Ջԍ෸ײฎ୑ྍጱҘ 

ጱԪկ॒ቘ҂҅᧣አݎጱԪկ॒ቘҁྲই᭗ᬦonClick୚ݎReactӾ҅ইຎฎኧReact୚ࣁ
setStateӧտᒈܨๅෛthis.state҅ᴻྌԏक़ጱsetState᧣አտྍݶಗᤈthis.state̶ಅ᧲“ᴻྌ
ԏक़”҅೰ጱฎᕰᬦReact᭗ᬦaddEventListenerፗളႲےጱԪկ॒ቘڍහ҅ᬮํ᭗ᬦ
setTimeout/setIntervalԾኞጱ୑ྍ᧣አ̶

ෙฎፗളๅෛthis.stateᬮฎڣᰁisBatchingUpdatesݒහਫሿӾ҅տ໑ഝӞӻڍReactጱsetStateࣁғࢩܻ
නکᴚڜӾࢧ१ٚ᧔҅ᘒisBatchingUpdatesἕᦊฎfalse҅Ԟ੪ᤒᐏsetStateտྍݶๅෛthis.state҅֕
ฎ҅ํӞӻڍහbatchedUpdates҅ᬯӻڍහտ಩isBatchingUpdatesץදԅtrue҅ᘒ୮Reactࣁ᧣አԪկ॒
ቘڍහԏڹ੪տ᧣አᬯӻbatchedUpdates҅᭜౮ጱݸຎ҅੪ฎኧReactഴګጱԪկ॒ቘᬦᑕsetStateӧտ
ๅෛthis.state̶ྍݶ

React Ӿ ̽APP /̾ ޾ APP ํՋԍڦ܄ 

̽APP /̾ դᤒ ReactElement 
APP դᤒ React Component

React Ӿഴګຽᓋ 

Refs ൉׀๶ՈӞᐿොୗ ҅ ꧋ᦜ౯ժᦢᳯDOmᜓᅩ౲ࣁ renderොဩӾڠୌጱReactزᔰ
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class CustomTextInput extends React.Component {
  constructor(props) {
    super(props);
ᔰز ୌӞӻ ref ๶ਂؙ textInput ጱ DOMڠ //    
    this.textInput = React.createRef();
    this.focusTextInput = this.focusTextInput.bind(this);
  }

  focusTextInput() {
    // ፗളֵአܻኞ API ֵ text ᬌف໛឴஑ᆌᅩ
    // ဳ఺ғ౯ժ᭗ᬦ "current" ๶ᦢᳯ DOM ᜓᅩ
    this.textInput.current.focus();
  }

  render() {
کᘶى ᦫ React ౯ժమ಩ <input> refޞ //    
    // ຅᭜࢏᯾ڠୌጱ `textInput` Ӥ
    return (
      <div>
        <input
          type="text"
          ref={this.textInput} />

        <input
          type="button"
          value="Focus the text input"
          onClick={this.focusTextInput}
        />
      </div>
    );
  }
}

react ᕟկփ݇ 

ᆿᕟկݻৼᕟկ᭗ᦔ
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᭗ᦔฎݻܔጱ҅හഝ஠ᶳฎኧӞොփݚکӞො̶ࣁ React Ӿ҅ᆿᕟկݢզݻৼᕟկ᭗ᬦփ
props ጱොୗ҅ݻৼᕟկᬰᤈ᭗ᦔ̶

class Parent extends Component{
  state = {
    msg: 'start'
  };

  componentDidMount() {
    setTimeout(() => {
      this.setState({
        msg: 'end'
      });
    }, 1000);
  }

  render() {
    return <Child_1 msg={this.state.msg} />;
  }
}

class Child_1 extends Component{
  render() {
    return <p>{this.props.msg}</p>
  }
}

ৼᕟկݻᆿᕟկ᭗ᦔ

ᆿᕟկݢզ᭗ᬦփ᭓ props ጱොୗ҅ᛔᶮᘒӥݻৼᕟկᬰᤈ᭗ᦔ̶ᘒৼᕟկݻᆿᕟկ᭗ᦔ҅
ฎᆿᕟկփ᭓ጱ҅ฎ֢አऒԅᆿᕟկᛔݝৼᕟկփ᭓ props ᬰᤈ᭗ᦔ҅ݻ໏Ԟᵱᥝᆿᕟկݶ
᫝ጱڍහ҅ৼᕟկ᧣አᧆڍහ҅ਖ਼ৼᕟկమᥝփ᭓ጱמ௳֢҅ԅ݇හ҅փ᭓کᆿᕟկጱ֢አ
ऒӾ̶

class Parent extends Component{
  state = {
    msg: 'start'
  };
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  transferMsg(msg) {
    this.setState({
      msg
    });
  }

  render() {
    return <div>
        <p>child msg: {this.state.msg}</p>
        <Child_1 transferMsg = {msg => this.transferMsg(msg)} />
      </div>;
  }
}

class Child_1 extends Component{
  componentDidMount() {
    setTimeout(() => {
      this.props.transferMsg('end')
    }, 1000);
  }

  render() {
    return <div>
      <p>child_1 component</p>
    </div>
  }
}

୞ᕟկᳵ᭗ᦔس

੒ԭဌํፗളىᘶىᔮጱӷӻᜓᅩ҅੪ই Child_1 Ө Child_2 ԏᳵጱىᔮ҅՜ժࠔӞጱىᘶ
ᅩ҅੪ฎ೜ํፘݶጱᆿᕟկ̶݇ᘍԏڹՕᕨጱӷᐿىᔮጱ᭗ᦔොୗ҅ইຎ౯ժݻኧ Child_1
ݻ Parent ᕟկᬰᤈ᭗ᦔ҅ٚኧ Parent ݻ ᭗ᬦ Child_1ضզݢChild_2 ᬰᤈ᭗ᦔ҅౯ժ ݻ
Child_2 ᕟկᬰᤈ᭗ᦔ҅ಅզํզӥդᎱ̶

class Parent extends Component{
  state = {
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    msg: 'start'
  };

  transferMsg(msg) {
    this.setState({
      msg
    });
  }

  componentDidUpdate() {
    console.log('Parent update');
  }

  render() {
    return (
      <div>
        <Child_1 transferMsg = {msg => this.transferMsg(msg)} />
        <Child_2 msg = {this.state.msg} />
      </div>
    );
  }
}

class Child_1 extends Component{
  componentDidMount() {
    setTimeout(() => {
      this.props.transferMsg('end')
    }, 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 ᧣አৼᕟկොဩ

೯᫹Ӟӻchild = ref ളතӞӻ݇හ ref ৼᕟկփ᭓ᬦ๶ጱthisضᆿᕟկthisӤࣁ
<Child onRef={this.onRef}/̾ ࣁৼᕟկӤአpropsփ᭓ᬯӻڍහ
ৼᕟկളතᬯӻڍහᬬࢧᛔ૩ጱthis҅ইғࣁኞޮ޸๗Ӿᬬࢧᬯӻthis

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>
        )
    }
    //ਧԎӞӻ೭ৼᕟկᬬࢧ꧊thisጱڍහ
    onRef = (ref) => {
        this.child = ref
    }
    //᧣አ॒ቘڍහ
    click = (e) => {
        this.child.myName()
    }

}

class Child extends Component {
    componentDidMount(){
        //᭗ᬦprosളතᆿᕟկփ๶ጱොဩ
        this.props.onRef(this)
    }

    myName = () => alert('ৼᕟկfn')

    render() {
        return ('ch')
    }
}

 Ҙெԍᥴ٬ހզֵአrefݢහᕟկڍ

֦ӧᚆڍࣁහᕟկӤֵአ ref ં௔҅ࢩԅਙժဌํਫֺ
ਖ਼ᕟկ᫨۸ԅӞӻ class
᭗ᬦpropsጱොୗփ᭓ref
ֵአforwardRef
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const FancyButton = React.forwardRef( (props , ref) => <button ref={ref
} /> )

React setState ᒟᦶ᷌1 

class Example extends React.Component {
  constructor() {
    super();
    this.state = {
      val: 0
    };
  }
  
  componentDidMount() {
    this.setState({val: this.state.val + 1});
    console.log(this.state.val);    // ᒫ 1 ེ log

    this.setState({val: this.state.val + 1});
    console.log(this.state.val);    // ᒫ 2 ེ log

    setTimeout(() => {
      this.setState({val: this.state.val + 1});
      console.log(this.state.val);  // ᒫ 3 ེ log

      this.setState({val: this.state.val + 1});
      console.log(this.state.val);  // ᒫ 4 ེ log
    }, 0);
  }

  render() {
    return null;
  }
};

ᒫӞེ޾ᒫԫེ᮷ฎࣁreact ᛔ᫝ኞޮ޸๗ٖ҅᥶ݎฎisBatchingUpdates ԅtrue҅ಅզଚӧտፗള
ಗᤈๅෛstate҅ᘒฎفےԧdirtyComponents ҅ ಅզ಑ܦ෸឴ݐጱ᮷ฎๅෛڹጱᇫா 0
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ԫེsetState ෸҅឴کݐthis.state.val ᮷ฎ 0 ҅ಅզಗᤈ෸᮷ฎਖ਼0 ᦡᗝ 1҅ࣁreactٖ᮱տᤩݳଚ
ധ҅ݝಗᤈӞ̶ེᦡᗝਠ౮ݸstate.val ꧊ԅ 1 ̶
setTimeout ӾጱդᎱ҅᥶ݎisBatchingUpdates ԅtrue҅ಅզᚆड़ፗളᬰᤈๅෛ҅ಅզᬳ፳ᬌ2 ڊ
3̶

ๅෛྍݶෙฎፗളڣᰁ isBatchingUpdates ๶ݒහਫሿӾ҅տ໑ഝӞӻڍReactጱsetStateࣁ
this.stateᬮฎනکᴚڜӾ୑ྍๅෛ̶ReactֵአԧԪᇔ๢҅ګReactጱྯӻኞޮ޸๗ݳ޾౮Ԫ
կ᮷॒ࣁӞӻय़ጱԪۓ୮Ӿ̶ࣁԪۓጱڹᗝᰰৼӾ᧣አbatchedUpdatesොဩץද
isBatchingUpdatesݒᰁԅtrue҅ݸࣁᗝᰰৼӾਖ਼ݒᰁ᯿ᗝԅfalse̶ܻኞᕬਧԪկ޾
setTimeout୑ྍጱڍහဌํᬰکفReactጱԪۓӾ҅౲ᘏ୮՜ժಗᤈ෸҅ڟڟጱԪۓ૪ᕪᕮ
๳ԧ҅ݸᗝᰰৼ᥶ݎԧ҅ಅզྌ෸ጱsetStateտፗളᬰفᶋಢᰁๅෛཛྷୗ҅ᤒሿࣁ౯ժ፡๶
౮ԅྍݶsetState

੒᨝᯿አ࿰ 

const POOL_SIZE = 10;
const traverseContextPool = [];
function getPooledTraverseContext(
  mapResult,
  keyPrefix,
  mapFunction,
  mapContext,
) {
  if (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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    };
  }
}

function releaseTraverseContext(traverseContext) {
  traverseContext.result = null;
  traverseContext.keyPrefix = null;
  traverseContext.func = null;
  traverseContext.context = null;
  traverseContext.count = 0;
  if (traverseContextPool.length < POOL_SIZE) {
    traverseContextPool.push(traverseContext);
  }
}

react Ӿᰒ੒ᬦग़ં௔ጱ੒᨝ֵአԧ੒᨝᯿አ࿰ጱ༷ஷ҅ᖌಷӞӻय़ੜࢴਧጱ੒᨝᯿አ࿰҅
ྯӞེ՗ᬯӻ࿰ৼ᯾ᶎݐӞӻ੒᨝ᩙ꧊҅አਠԏݸ੪ਖ਼੒᨝Ӥጱં௔ᗝᑮݸӶࢧ࿰ৼ̶ᖌಷ
ᬯӻ࿰ৼጱአ఺੪ฎ൉ṛ௔ᚆ҅ླᒌ᷇ᔺڠୌᲀྪӞӻํஉग़ં௔ጱ੒᨝տᲀྪ௔ᚆ̶

Vuex̵Flux̵Redux̵Dva̵MobX ᧨᧨֦੒᫨ாᓕቘጱᦊᦩ 

ӧᓕฎVueᬮฎreact҅᮷ᵱᥝᓕቘᇫாҁstate҂, ྲইᕟկԏᳵ᮷ํوՁᇫாጱᵱᥝ̶
ᆿৼᕟկ҅س୞ᕟկԏᳵوՁᇫா҅ஃஃᵱᥝٟஉग़ဌํ஠ᥝጱդᎱ҅ྲইਖ਼ᇫா൉ک܋ᆿ
ᕟկ᯾҅౲ᘏᕳس୞ᕟկٟᆿᕟկ҅ړ܈ጱᔺቜ
ইຎӧ੒ᇫாᬰᤈํපጱᓕቘ҅ᇫாࣁՋԍ෸҅ײኧԭՋԍܻ҅ࢩই֜۸ݒ੪տӧݑഴ҅ګ
੪உᵙ᪙᪵޾ၥᦶԧ̶ইຎဌํᕪܲᬦᬯොᶎጱࢯಟ҅ݢզᓌܔቘᥴԅտ൥஑உԤ੪੒ԧ̶
໑ഝᬯԶ௏మ҅੒ԭᇫாᓕቘጱᥴ٬௏᪠੪ฎғ಩ᕟկԏᳵᵱᥝوՁጱᇫாುڊݐ๶҅᭽஗
ᇙਧጱᕅਧ҅ᕹӞ๶ᓕቘ҅ᦏᇫாጱݢ۸ݒզᶼၥ̶໑ഝᬯӻ௏᪠҅Ծኞԧஉग़ጱཛྷୗ޾
ପ̶

Store ཛྷୗ

ᬯᐿฎӞᐿ๋ᓌܔጱොୗ
ਖ਼ᇫாਂؙکक़᮱ݒᰁӾ๶҅ԞݢզਂؙکӞӻقੴݒᰁ᯾ᶎ݄҅֕ฎํӞӻᳯ᷌੪ฎ҅ᬯ
໏ץදӧտኸӥձ֜ݒๅᬦጱᦕ୯҅ᬯ໏ӧڥԭդᎱጱ᧣ᦶ҅ಅզ౯ժ੪ݢզֵአstoreཛྷ
ୗ๶ᥴ٬

    let store = {
        state: {
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            message: "xff"
        },
        setState(data){
දץද݇හጱaction አ๶ᦕ୯ץୌӞӻڠ //        
            this.state.message = data;
        },
        
        clearState(){
            this.state.message = ""
        }
    }

storeጱstate๶ਂහഝ ҅ store ᯾ᶎ൉׀ԧӞԶaction҅ᬯԶaction๶ഴګstateጱද҅ݒԞ੪
ฎӧፗള੒state؉ද҅ݒᘒฎ᭗ᬦaction๶දࢩ҅ݒԅय़ਹ᮷ᩳaction҅ᬯ໏౯ժ੪ݢզࣁ
Კ᧏ᅩکᏟጱਧ֖ٵզݢײᲙጱ෸ڊ
֕ฎ҅ଚဌํᴴګᕟկ᯾ᶎӧᚆץදstate҅ӡӞ᩼ᕆץද҅ݢᚆտڊሿӞԶ఺మӧکጱᳯ
᷌҅ಅզᬯӻ෸ײflux੪ᦿኞԧ

Flux

flux ٌਫฎӞᐿ௏మ҅੪؟MVC ҅ MVVMԏᔄጱ҅ ՜ᕳڊԧӞԶच๜༷ஷ҅ಅํጱ໛ຝ᮷
զ໑ഝ՜ጱ௏మ๶؉ӞԶਫሿݢ
fluxਖ਼Ӟӻଫአړ౮ࢥӻ᮱ړ: View Action Dispatcher Store

view ੪ฎአ๶ดᐏහഝጱ҅ಅ᧲ጱහഝ੪ฎstore҅store੪ฎӫᳪአ๶ਂහഝጱࣈො֦҅ݢ
զਖ਼ಅํጱහഝ᮷නࣁstore᯾ᶎ҅Ԟݢզړ୏න҅ಅզݢզ೜ํӞञጱstore̶֕ฎಅํጱ
View᮷ํӞӻᇙᅩ҅੪ฎstoreݒԧviewԞտ᪙፳̶ݒ
View ӧฎطአ๶፡ጱ҅Ӟᛱ᮷տํአಁ඙֢҅አಁᅩӻೲᰵ҅දӻᤒࠨܔጱ҅੪ᵱᥝץද
Store̶Flux ᥝ࿢҅View ᥝమץද Store҅஠ᶳᕪᬦӞॺၞᑕ҅ํᅩ؟౯ժڟ಍ Store ཛྷୗ᯾
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ᶎ᧔ጱᮎ໏̶ᥤضࢶᥝޞᦫ Dispatcher҅ᦏ Dispatcher dispatch Ӟӻ action҅Dispatcher ੪
ᕳ Store̶ྲইෛୌӞӻአಁ҅View տݎ᫨ݸጱ action҅ᆐڊݎ View کฎӻӾ᫨ᒊ҅ත؟
Dispatcher տ಩ addUser ᬯӻ҅ݎaddUser ጱ action ᭗ᬦ Dispatcher ๶᫨ ݞӞӻڊݎ
action ݎᕳಅํጱ store҅store ੪տ᥶ݎ addUser ᬯӻ action҅๶ๅෛහഝ̶හഝӞๅෛ҅
ᮎԍ View Ԟ੪᪙፳ๅෛԧ̶
ᬯӻᬦᑕํپӻᵱᥝဳ఺ጱᅩғ Dispatcher ጱ֢አฎളතಅํጱ Action҅ᆐݎݸᕳಅํጱ
Store̶ᬯ᯾ጱ Action ݢᚆฎ View ᥶ݎጱ҅Ԟํݢᚆฎٌ՜ࣈො᥶ݎጱ҅ྲইၥᦶአ̶ֺ
᫨ݎጱᦾԞӧฎ᫨ݎᕳ຤ӻ Store҅ᘒฎಅํ Store̶ Store ጱදݝݒᚆ᭗ᬦ Action҅ӧᚆ᭗
ᬦٌ՜ොୗ̶Ԟ੪ฎ᧔ Store ӧଫᧆํل୏ጱ Setter҅ಅํ Setter ᮷ଫᧆฎᐺํጱ҅ݝᚆํ
Store ᯾̶ ࣁ୏ጱ Getter̶ٍ֛ Action ጱ॒ቘ᭦ᬋӞᛱනل
Fluxጱ๋य़ᇙᅩ੪ฎහഝ᮷ฎۖၞݻܔጱ

Redux

Flux ํӞԶᗌᅩҁᇙᅩ҂҅ྲইӞӻଫአݢզ೜ํग़ӻ Store҅ग़ӻStoreԏᳵݢᚆํׁᩢى
ᔮҔStore ੗ᤰԧහഝᬮํ॒ቘහഝጱ᭦ᬋ̶
ಅզय़ਹֵࣁአጱ෸҅ײӞᛱտአ Redux҅՜޾ Flux ௏మྲ᫾ᔄ֒҅Ԟํ૧̶ڦ

Store
Redux ᯾ᶎํݝӞӻ Store҅ෆӻଫአጱහഝ᮷ࣁᬯӻय़ Store ᯾ᶎ̶Store ጱ State ӧᚆፗ
ളץද҅ྯེݝᚆᬬࢧӞӻෛጱ State̶Redux ෆԧӞӻ createStore ڍහ๶ኞ౮ Store̶
Store ꧋ᦜֵአ store.subscribe ොဩᦡᗝፊڍލහ҅Ӟ෮ State ݎኞ۸҅ݒ੪ᛔۖಗᤈᬯӻ
զਫݢහ subscribe Ӟӥ҅੪ڍᥝ಩ View ጱๅෛݝහ̶ᬯ໏ӧᓕ View ฎአՋԍਫሿጱ҅ڍ
ሿ State ۸ݒԏ҅ݸView ᛔۖ჉ວԧ̶ྲইࣁ React ᯾҅಩ᕟկጱrenderොဩ౲setStateො
ဩᦈᴅᬰ݄੪ᤈ̶
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Action
ᦫ Store State ᥝޞጱ᭗Ꭳ҅ڊݎ Flux Ӟ໏҅Redux ᯾ᶎԞํ Action҅Action ੪ฎ View ޾
ද̶ݒAction ஠ᶳํӞӻ type ં௔҅դᤒ Action ጱݷᑍٌ҅՜ݢզᦡᗝӞञં௔֢҅ԅ݇
හ׀ State ݒๅ෸݇ᘍ̶
Redux ݢզአ Action Creator ಢᰁ๶ኞ౮ӞԶ Action̶

Reducer
Redux ဌํ Dispatcher ጱ༷ஷ҅Store ᯾ᶎ૪ᕪᵞ౮ԧ dispatch ොဩ̶store.dispatch()ฎ
View ڊݎ Action ጱࠔӞොဩ̶
Redux አӞӻݞ؉ Reducer ጱᕍڍහ๶॒ቘԪկ̶Store තک Action զ҅ݸ஠ᶳᕳڊӞӻෛ
ጱ Stateҁ੪ฎڟ಍᧔ጱStore ጱ State ӧᚆፗളץද҅ྯེݝᚆᬬࢧӞӻෛጱ State҂҅ᬯ
໏ View ಍տݎኞ۸̶ݒᬯᐿ State ጱᦇᓒᬦᑕ੪ݞ؉ Reducer̶
Redux ํஉग़ጱ Reducer҅੒ԭय़ࣳଫአ๶᧔҅State ஠ᆐړ܈ଲय़҅੕ᛘ Reducer ڍහԞ܈
හഝ҅ړRedux ᯾ྯӞӻ Reducer ᨮᨱᖌಷ State ໅᯾ᶎጱӞ᮱̶ړଲय़҅ಅզᵱᥝ؉ೆړ
ग़ӻ Reducer ݢզ᭗ᬦ combineReducers ොဩݳ౮Ӟӻ໑ Reducer҅ᬯӻ໑ Reducer ᨮᨱᖌ
ಷෆӻ State̶

य़ᛘၞᑕ੪ฎ

1. አಁ᭗ᬦ View ڊݎ Action
2. ᆐݸ Store ᛔۖ᧣አ Reducer҅ଚӬփفӷӻ݇හғ୮ڹ State ޾තکጱ Action̶ Reducer տᬬࢧ
ෛጱ State ̶

3. State Ӟ෮ํ۸҅ݒStore ੪տ᧣አፊڍލහ̶
4. listenerݢզ᭗ᬦ store.getState() ஑ک୮ڹᇫா̶ইຎֵአጱฎ React҅ᬯ෸ݢզ᥶ݎ᯿ෛ჉ວ

View̶

੒ྲ Flux
੒੒ଫጱ View ᨮᨱ҅ྯེๅݝ ᛔԅ౴ጱ҅ྯӻ StoreݱFlux ྲ᫾ӞӥғFlux Ӿ Store ฎ ޾
ෛ᮷ݝ᭗Ꭳ੒ଫጱView
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Redux Ӿݱৼ Reducer ᮷ฎኧ໑ Reducer ᕹӞᓕቘጱ҅ྯӻৼ Reducer ጱ۸ݒ᮷ᥝᕪᬦ໑
Reducer ጱෆݳғ

ᓌܔ๶᧔҅Reduxํӣय़ܻڞғ ܔӞහഝრғFlux ጱහഝრݢզฎग़ӻ̶ State ฎݝ᧛ጱғ
Flux ጱ State ݢզᵋ׎ද̶ * ֵአᕍڍහ๶ಗᤈץදғFlux ಗᤈץදጱӧӞਧฎᕍڍහ̶
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Redux ޾ Flux Ӟ໏᮷ฎݻܔහഝၞ̶

Ӿᳵկ

୑ྍ඙֢҅ಅզ޾ྍݶਫᴬᶱፓӾ҅Ӟᛱ᮷տํࣁᇫா̶ྍݶጱ᮷ฎྲ᫾ቘమጱک಍᧔ڟ
Flux̵Redux ԏᔄጱ௏మ๋҅ᕣ᮷ᥝ៧ྍݶکࣈ୑ྍጱ॒ቘӾ๶̶

State̶ᮎԍ୑ྍጱᤒ ڊᓒܨReducer ᒈ҅ݸզڊݎ ጱᤒሿ੪ฎғActionྍݶRedux Ӿ҅ ࣁ
ሿ੪ฎғAction ڊݎզ҅ݸᬦӞྦྷ෸ᳵٚಗᤈ Reducer̶

ᮎெԍ಍ᚆ Reducer ࣁ୑ྍ඙֢ᕮ๳ݸᛔۖಗᤈޫҘRedux ୚فԧӾᳵկ Middleware ጱ༷
ஷ̶

ٌਫ౯ժ᯿ෛࢧᶶӞӥڟ಍ጱၞᑕ҅ݢզݎሿྯӞӻྍṈ᮷உᕍᔙ҅᮷ӧॡᭇفےݳ୑ྍጱ
඙֢҅ྲই Reducer҅ᕍڍහ҅ᙗਧӧᚆಥ೅୑ྍ඙֢҅ᮎ໏տᤩक़᮱IOଗಟ̶Actionޫ҅
੪ฎӞӻᕍ੒᨝҅නӧԧ඙̶֢ᮎమ๶మ݄҅ݝᚆࣁ View ᯾ݎᭆ Action ጱ෸ے҅ײӤӞԶ
୑ྍ඙֢ԧ̶ྲইӥᶎጱդᎱ҅ᕳܻ๶ጱ dispatch ොဩ۱᥄ԧӞ੶҅ےӤԧӞԶ෭ப಑ܦ
ጱۑᚆғ

let next = store.dispatch;
store.dispatch = function dispatchAndLog(action) {
  console.log('dispatching', action);
  next(action);
  console.log('next state', store.getState());
}

෬ᆐᚆے෭ப಑҅ܦ୮ᆐԞᚆفے୑ྍ඙̶֢ಅզӾᳵկᓌܔ๶᧔҅੪ฎ੒ store.dispatch
ොဩᬰᤈӞԶද᭜ጱڍහ̶

Redux ൉׀ԧӞӻ applyMiddleware ොဩ๶ଫአӾᳵկ
ᬯӻොဩԆᥝ੪ฎ಩ಅํጱӾᳵկᕟ౮Ӟӻහᕟׁེ҅ಗᤈ̶Ԟ੪ฎ᧔҅ձ֜ᤩݎᭆک
store ጱ action ሿࣁ᮷տᕪᬦthunk҅promise҅logger ᬯپӻӾᳵկԧ̶

॒ቘ୑ྍ

੒ԭ୑ྍ඙֢๶᧔҅ํӷӻᶋଉىᲫጱ෸ڰғ᩸ݎ᧗࿢ጱ෸޾҅ڰളතߥکଫጱ෸ڰҁݢᚆ
౮҅ۑԞݢᚆ०ᨳ౲ᘏ᩻෸҂҅ᬯӷӻ෸ڰ᮷ݢᚆտๅදଫአጱ state̶Ӟᛱฎᬯ໏Ӟӻᬦ
ᑕғ

1. ᧗࿢୏ত෸҅dispatch Ӟӻ᧗࿢୏ত Action҅᥶ݎ State ๅෛԅ“ྋࣁ᧗࿢”ᇫா҅View ᯿ෛ჉
ວ҅ྲই઀ሿӻLoadingࠨጱ̶

2. ᧗࿢ᕮ๳҅ݸইຎ౮҅ۑdispatch Ӟӻ᧗࿢౮ۑ Action҅ᵌᡐധ Loading҅಩ෛጱහഝๅෛک
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StateҔইຎ०ᨳ҅dispatch Ӟӻ᧗࿢०ᨳ Action҅ᵌᡐധ Loading҅ᕳӻ०ᨳ൉ᐏ̶

ดᆐ҅አ Redux ॒ቘ୑ྍ҅ݢզᛔ૩ٟӾᳵկ๶॒ቘ҅୮ᆐय़ग़හՈտᭌೠӞԶሿ౮ጱඪ
೮୑ྍ॒ቘጱӾᳵկ

Dva

DvaฎՋԍޫҘਥොጱਧԎฎғdva ḒضฎӞӻचԭ redux ޾ redux-saga ጱහഝၞොໜ҅ᆐ
զቘᥴԅӞӻ᫷ᰁݢfetch҅ಅզԞ ޾ ḵ҅dva ᬮ᷐क़ٖᗝԧ react-router֛ݎԅԧᓌ۸୏ݸ
ᕆጱଫአ໛ຝ
ᓌܔቘᥴ҅੪ฎᦏֵአ react-redux ޾ redux-saga ᖫٟጱդᎱᕟᕢ᩸๶ๅݳቘ҅ᖌಷ᩸๶ๅ
ො׎

MobX

ձ֜რᛔଫአᇫாጱӳᥜ᮷ଫᧆᛔۖ឴ࣈ஑̶ᦲ౮Ոᦾ੪ฎᇫாݝᥝӞٌ҅ݒ՜አکᇫாጱ
ݒො੪᮷᪙፳ᛔۖࣈ

Vuex ጱ mutation ޾ Redux ጱ reducer Ӿӧᚆ؉୑ྍ඙֢ 

vuex Ӿ ጱᥡ੊ૡٍ devtool Ӿጱ mutation ෭ப̶ྯӞ๵ mutation ᤩᦕ୯҅devtools ᮷ᵱᥝ
ഔ഍ڹکӞᇫாݸ޾Ӟᇫாጱளᆙ̶ᆐᘒ҅ࣁӤᶎጱֺৼӾ mutation Ӿጱ୑ྍڍහӾጱࢧ
᧣ᦏᬯӧݢᚆਠ౮ғࢩԅ୮ mutation ᥶ݎጱ෸ڍ᧣ࢧ҅ײහᬮဌํᤩ᧣አ҅devtools ӧᎣ
᭲Ջԍ෸ڍ᧣ࢧײහਫᴬӤᤩ᧣አ——ਫᨶӤձ֜ڍ᧣ࢧࣁහӾᬰᤈጱᇫாጱදݒ᮷ฎӧݢ
᭄᪵ጱ

redux ᥝࣁreducerӾفے୑ྍጱ඙֢҅ইຎ֦ݝฎܔᕍమಗᤈ୑ྍ඙֢҅ӧտᒵஇ୑ྍጱᬬ
ෆضstateӾ҅ḒࣁଫݍreducerӾಗᤈጱ఺ԎฎՋԍ̶ইຎమ಩୑ྍ඙֢ጱᕮຎࣁᮎԍ҅ࢧ
ӻଫአጱᇫாਖ਼ݒጱӧݢᶼၥ҅ᬲᙧReduxጱᦡᦇٌེܻ҅҅ڞྌ෸ጱcurrentStateਖ਼տฎ
promiseԏᔄᘒӧฎ౯ժమᥝጱଫአᇫா҅໑๜ฎᤈӧ᭗ጱ

(ᕟկጱ)ᇫா(state)ં޾௔(props)ԏᳵํ֜ӧݶ 

State ฎӞᐿහഝᕮ຅҅አԭᕟկ೯᫹෸ಅᵱහഝጱἕᦊ꧊̶State ݢᚆտᵋ፳෸ᳵጱവᑏᘒݎኞ
ᑱ֕҅ݒग़හ෸ײฎ֢ԅአಁԪկᤈԅጱᕮຎ̶
Props(properties ጱᓌٟ)ڞฎᕟկጱᯈᗝ̶props ኧᆿᕟկփ᭓ᕳৼᕟկ҅ଚӬ੪ৼᕟկᘒ᥺҅
props ฎӧݒݢጱ(immutable)̶ᕟկӧᚆදݒᛔ᫝ጱ props҅֕ฎݢզ಩ٌৼᕟկጱ props නࣁӞ
᩸(ᕹӞᓕቘ)̶Props ԞӧՐՐฎහഝ--ڍ᧣ࢧහԞݢզ᭗ᬦ props փ᭓̶

 ഴᕟկ(controlled component)ݑ

ᔰտᖌಷᛔ᫝ጱᇫா҅ଚचԭአಁزܔselect ᬯ໏ጱᤒ ޾ HTML Ӿ҅ᔄ֒ input, textarea ࣁ
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ጱᬌف๶ๅෛ̶୮አಁ൉Իᤒܔ෸҅ڹᶎ൉کጱزᔰጱ꧊ਖ਼ᵋᤒܔӞ᩸ᤩݎᭆ̶֕ࣁ React
ӾտํԶӧތ۱҅ݶᤒزܔᔰጱᕟկਖ਼տࣁ state Ӿ᭄᪵ᬌفጱ꧊҅ଚӬྯེ᧣አڍ᧣ࢧහ
෸҅ই onChange տๅෛ state҅᯿ෛ჉ວᕟկ̶Ӟӻᬌفᤒزܔᔰ҅ਙጱ꧊᭗ᬦ React ጱ
ᬯᐿොୗ๶ഴ҅ګᬯ໏ጱزᔰ੪ᤩᑍԅ"ݑഴزᔰ"̶

ṛᴤᕟկ(higher order component)HOC 

ṛᴤᕟկฎӞӻզᕟկԅ݇හଚᬬࢧӞӻෛᕟկጱڍහ̶HOC ᬩᤈ֦᯿አդᎱ̵᭦ᬋ޾୚
੕ು᨝̶๋ଉᥠጱݢᚆฎ Redux ጱ connect ڍහ̶ᴻԧᓌړܔՁૡٍପ޾ᓌܔጱᕟ҅ݳHOC
๋অጱොୗฎوՁ React ᕟկԏᳵጱᤈԅ̶ইຎ֦ݎሿ֦ࣁӧݶጱࣈොٟԧय़ᰁդᎱ๶؉ݶ
ӞկԪ෸҅੪ଫᧆᘍᡤਖ਼դᎱ᯿຅ԅݢ᯿አጱ HOC̶

ԅՋԍୌᦓփ᭓ᕳ setState ጱ݇හฎӞӻ callback ᘒӧฎӞӻ੒᨝ 

ᚆฎ୑ྍጱ҅ӧᚆׁᩢਙժጱ꧊݄ᦇᓒӥӞӻ state̶ݢthis.state ጱๅෛ ޾ ԅ this.propsࢩ

ଫᧆࣁ React ᕟկጱ॒֜᩸ݎ Ajax ᧗࿢ 

ᕟկᒫӞࣁᗑᕶ᧗࿢̶ᬯӻොဩտ᩸ݎcomponentDidMount Ӿ ࣁReact ᕟկӾ҅ଫᧆ ࣁ
ེ“೯᫹”(ᤩႲکے DOM)෸ಗᤈ҅ࣁᕟկጱኞޮ޸๗ӾՐտಗᤈӞ̶ེๅ᯿ᥝጱฎ֦҅ӧᚆ
Ӟӻ๚೯᫹ࣁ፳֦ਖ਼੤ᦶޱAjax ᧗࿢૪ᕪਠ౮҅ইຎฎᬯ໏҅Ԟ੪఺ ڹᕟկ೯᫹ԏࣁᦤכ
ጱᕟկӤ᧣አ setState҅ᬯਖ਼ӧ֢᩸አ̶ࣁ componentDidMount Ӿ᩸ݎᗑᕶ᧗࿢ਖ਼כᦤᬯ
ํӞӻᕟկݢզๅෛԧ̶

createElement ޾ cloneElement ํՋԍڦ܄Ҙ 

React.createElement():JSX ᧍ဩ੪ฎአ React.createElement()๶຅ୌ React زᔰጱ̶ਙളݑӣ
ӻ݇හ҅ᒫӞӻ݇හݢզฎӞӻຽᓋ̶ݷই div̵span҅౲ᘏ React ᕟկ̶ᒫԫӻ݇හԅփ
ጱ݇හ҅ጲ֢ԅᕟկጱৼᕟկݸጱં௔̶ᒫӣӻզ݊ԏف
React.cloneElement()Ө React.createElement()ፘ֒҅ӧݶጱฎਙփفጱᒫӞӻ݇හฎӞӻ
React زᔰ҅ᘒӧฎຽᓋݷ౲ᕟկ̶ෛႲےጱં௔տଚํܻفጱં௔҅փکفᬬࢧጱෛزᔰ
Ӿ҅ᘒ੪ጱৼزᔰॹ๻๊ഘ̶

redux 

redux ฎӞӻଫአහഝၞ໛ຝ҅Ԇᥝฎᥴ٬ԧᕟկᳵᇫாوՁጱᳯܻ᷌҅ቘฎᵞӾୗᓕቘ҅Ԇᥝ
ํӣӻ໐ஞොဩ҅action҅store҅reducer҅ૡ֢ၞᑕฎ view ᧣አ store ጱ dispatch ളත action փ
ෛጱහഝ҅flux Ԟฎአ๋ݐ឴ ጱ getState׀store҅reducer ᬰᤈ state ඙֢҅view ᭗ᬦ store ൉ ف
๶ᬰᤈහഝ඙֢ጱ҅ํࢥӻᕟ౮᮱ړ action҅dispatch҅view҅store҅ૡ֢ၞᑕฎ view ڊݎӞӻ
action҅ၝ࢏ݎളත action҅ᦏ store ᬰᤈහഝๅෛ҅ๅෛਠ౮զݸ store ڊݎ change҅view ളݑ
change ๅෛᥤ̶ࢶRedux ޾ Flux உ̶؟Ԇᥝࣁڦ܄ԭ Flux ํग़ӻݢզදݒଫአᇫாጱ store҅ࣁ
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Flux Ӿ dispatcher ᤩአ๶փ᭓හഝٙဳکጱࢧ᧣Ԫկ҅֕ฎࣁ redux ӾݝᚆਧԎӞӻݢๅෛᇫா
ጱ store҅redux ಩ store ޾ Dispatcher ݳଚ,ᕮ຅ๅےᓌܔႴศ
ෛी state,੒ᇫாጱᓕቘๅےกᏟ҅᭗ᬦ redux҅ၞᑕๅےᥢ᝜ԧ҅ٺ੝ಋۖᖫᎱᰁ҅൉ṛԧᖫᎱ
පሲ҅ݶ෸ᗌᅩ෸୮හഝๅෛ෸ํ෸ײᕟկӧᵱᥝ҅֕ฎԞᥝ᯿ෛᕲํ҅ګԶ୽ߥපሲ̶Ӟᛱఘ
຅ୌग़Ի԰҅ग़හഝၞጱ॔๥ᶱፓଫአ෸಍տֵአਙժࣁӥ҅౯ժ٭

ԅՋԍၨᥦ࢏෫ဩ᧛ݐJSXҘ 

ၨᥦݝ࢏ᚆ॒ቘ JavaScript ੒᨝҅ᘒӧᚆ᧛ݐଉᥢ JavaScript ੒᨝Ӿጱ JSX̶ಅզԅԧֵၨ
ᥦ࢏ᚆड़᧛ݐ JSX҅Ḓ҅ضᵱᥝአ؟ Babel ᬯ໏ጱ JSX ᫨ഘ࢏ਖ਼ JSX ෈կ᫨ഘԅ JavaScript
੒᨝҅ᆐٚݸਖ਼ٌփᕳၨᥦ̶࢏

ᕟկኞޮ޸๗ොဩ 

ᕟկࣁᬰ޾فᐶ୏DOM෸ᥝᕪܲӞᔮڜኞޮ޸๗ොဩ҅ӥᶎฎᬯԶኞޮ޸๗ොဩ̶

componentWillMount()
ኞӞ̶ེݎݝᒒ҅ਙۓ๐ࣁਮಁᒒԞࣁ,አ᧣ڹ჉ວࣁ
componentDidMount()
զ᭗ᬦݢᕟկ૪ᕪኞ౮ԧ੒ଫጱDOMᕮ຅҅ݸਮಁᒒ̶ԏࣁݝአ҅᧣ݸᒫӞེ჉ວࣁ
this.getDOMNode()๶ᬰᤈᦢᳯ̶ ইຎ֦మٌ޾՜JavaScript໛ຝӞֵ᩸አ҅ݢզࣁᬯӻොဩӾ᧣
አsetTimeout, setInterval౲ᘏݎᭆAJAX᧗࿢ᒵ඙֢(ᴠྊ୑᮱඙֢ᴥलUI)̶
componentWillReceiveProps()
ত۸render෸ӧտᤩ᧣አ̶ڡࣁ෸ᤩ᧣አ̶ᬯӻොဩ(ݸๅෛ) Ӟӻෛጱ propکᕟկളතࣁ
shouldComponentUpdate()
ᬬࢧӞӻ૲ਫ਼꧊̶ࣁᕟկളතکෛጱprops౲ᘏstate෸ᤩ᧣አ̶ڡࣁত۸෸౲ᘏֵአforceUpdate
෸ӧᤩ᧣አ̶ ݢզ֦ࣁᏟᦊӧᵱᥝๅෛᕟկ෸ֵአ̶
componentWillUpdate()
ত۸෸ӧտᤩ᧣አ̶ڡࣁෛጱprops౲ᘏstate֕ᬮဌํrender෸ᤩ᧣አ̶کᕟկളතࣁ
componentDidUpdate()
ত۸෸ӧտᤩ᧣አ̶ڡࣁአ̶᧣ܨᒈݸᕟկਠ౮ๅෛࣁ
componentWillUnMount()
ᕟկ՗ DOM Ӿᑏᴻጱ෸ײᒈڰᤩ᧣አ̶
getDerivedStateFromError()
ᬯӻኞޮ޸๗ොဩࣁErrorBoundaryᔄӾֵአ̶ਫᴬӤ҅ইຎֵአᬯӻኞޮ޸๗ොဩ҅ձ֜ᔄ᮷տ
੽଒ӤดᐏӞԶ॰ௗጱࣁᭅUI҅ᘒӧฎࢧሿޝሿᲙ᧏෸ڊᕟկ໅Ӿࣁ౮ErrorBoundary̶ᬯአԭݒ
Კ᧏̶
componentDidCatch()
ᬯӻኞޮ޸๗ොဩࣁErrorBoundaryᔄӾֵአ̶ਫᴬӤ҅ইຎֵአᬯӻኞޮ޸๗ොဩ҅ձ֜ᔄ᮷տ
ሿᲙ᧏෸ᦕ୯Კ᧏̶ڊᕟկ໅Ӿࣁ౮ErrorBoundary̶ᬯአԭݒ

्กୗᖫᑕ 
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्กୗᖫᑕฎӞᐿᖫᑕ᝜ୗ҅ਙဳىጱฎ֦ᥝ؉Ջԍ҅ᘒӧฎই֜؉̶ਙᤒᬡ᭦ᬋᘒӧดୗ
ྍၞګ፳౯ժᵱᥝ໑ഝ᭦ᬋጱᦇᓒ๶्กᥝดᐏጱᕟկ̶ਙဌํൈᬿഴޱਧԎྍṈ̶ᬯ఺ࣈ
Ṉ̶्กୗᖫᑕጱֺৼํHTML̵SQLᒵ
्กୗᖫᑕ vs ޸եୗᖫᑕ

const numbers = [1,2,3,4,5];

// ्กୗ
const doubleWithDec = numbers.map(number => number * 2);

console.log(doubleWithDec)

եୗ޸ //
const doubleWithImp = [];
for(let i=0; i<numbers.length; i++) {
    const numberdouble = numbers[i] * 2;
    doubleWithImp.push(numberdouble)
}

console.log(doubleWithImp)

Ջԍฎڍහୗᖫᑕ 

ӧݒݢ௔(Immutability)

ӧݒݢ௔఺ޱ፳ӧݢදڍࣁ ̶ݒහୗᖫᑕӾ֦҅෫ဩๅදහഝ҅Ԟӧᚆๅද̶ ইຎᥝදݒ
౲ๅදහഝ҅ڞ஠ᶳ॔ګහഝۅ๜๶ๅද

let student = {
    firstName: "testing",
    lastName: "testing",
    marks: 500
}

function changeName(student) {
    // student.firstName = "testing11" //should not do it
    let copiedStudent = Object.assign({}, student);

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第162页   共214页



    copiedStudent.firstName = "testing11";
    return copiedStudent;
}

console.log(changeName(student));

console.log(student);

ᕍڍහ(Pure Functions)

ᕍڍහฎতᕣളݑӞӻ౲ग़ӻ݇හଚᦇᓒ݇හଚᬬࢧහഝ౲ڍහጱڍහ̶ ਙဌํ֢ۅአ҅
ֺইᦡᗝقੴᇫா҅ๅදଫአᑕଧᇫா҅ਙ௛ฎਖ਼݇හᥤԅӧݒݢහഝ̶

function add (num){ return num * 2 } // ڍහୗᖫᑕӾ ᬌفՋԍ꧊ ੪տᬬࢧ੒ଫ
ጱᕮຎ҅ଚӬ࿞ᬱӧտᬬٌࢧ՜ᕮຎ ҅੪ฎ೰ ౯ᬌ2ف ᬬࢧጱ࿞ᬱ᮷ฎ 4 ӧտํٌ՜ᕮຎ

හഝ᫨ഘ(Data Transformations)

౯ժ௛ฎኞ౮ܻতහഝጱ᫨ഘۅ๜҅ᘒӧฎፗളๅදܻতහഝ
ਖ਼ਙᬰᤈහഝ᫨ݸ๜҅ᆐۅӞӻܻতහഝጱګզ॔ݢฎ౯ժ֕҅ݒݢᶎᡱᆐ᧔ԧහഝጱӧڹ
ഘ

ṛᴤڍහ (Higher-Order Functions)

ṛᴤڍහฎਖ਼ڍහ֢ԅ݇හ౲ᬬڍࢧහጱڍහ҅౲ᘏํ෸ਙժ᮷ํ̶ ᬯԶṛᴤڍහݢզ඙
ᕒٌ՜ڍහ
Array.map҅Array.filter޾Array.reduceฎṛᴤڍහ҅ࢩԅਙժਖ਼ڍහ֢ԅ݇හ

᭓୭

᭓୭ฎӞᐿڍහࣁჿ᪃Ӟਧ๵կԏڹ᧣አᛔ᫝ጱದ๞̶ݝᥝݢᚆ๋҅অֵአ᭓୭ᘒӧฎ஗
ሾ̶֦஠ᶳဳ఺ᬯӞᅩ҅ၨᥦ࢏ӧᚆ॒ቘॡग़᭓୭޾ಲڊᲙ᧏

ᕟݳ

හනڍ᯿አጱݢහ҅౯ժ஠ᶳਖ਼ಅํᬯԶڍ᯿አጱᕍݢԅੜࣳړښᚆۑReactӾ҅౯ժਖ਼ࣁ
Ӟӻଫአکහ๋҅ᕣ҅஑ڍ౮ๅय़ጱݳහᕟڍਖ਼ಅํ᫾ੜጱ ̶ߝӞ๋᩸҅ᕣֵٌ౮ԅԾࣁ
ᑕଧ҅ᬯᑍԅᕟݳ

ᕟկ޾ӧݶᔄࣳ 
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React ӾӞڔ᮷ฎᕟկ̶ ౯ժ᭗ଉਖ਼ଫአᑕଧጱෆӻ᭦ᬋړᥴԅੜጱܔӻ᮱̶ړ ౯ժਖ਼ྯ
ӻܔᇿጱ᮱ړᑍԅᕟկ̶ ᭗ଉ҅ᕟկฎӞӻjavascriptڍහ҅ਙളݑᬌ॒҅فቘਙଚᬬࣁࢧ
UIӾޝሿጱReactزᔰ̶

හ/෫ᇫா/઀ᐏᕟկڍ

ᔰ̶ᬯԶ᮷ฎဌํձزreactࢧහ҅ଚᬬ݇ݑളݑളݢහ҅ਙڍහ౲෫ᇫாᕟկฎӞӻᕍڍ
๗ොဩ҅ᬯ᯾ํӞӻֺৼޮ޸හ̶ᬯԶᕟկဌํᇫா౲ኞڍአጱᕍ֢ۅ֜

import React from 'react';
import Jumbotron from 'react-bootstrap/Jumbotron';

export const Header = () => {
    return(
        <Jumbotron style={{backgroundColor:'orange'}}>
            <h1>TODO App</h1>
        </Jumbotron>
    )
}

ᔄ/ํᇫாᕟկ

ᔄ౲ํᇫாᕟկٍํᇫா޾ኞޮ޸๗ොݢᚆ᭗ᬦsetState()ොဩๅදᕟկጱᇫா̶ᔄᕟկฎ
᭗ᬦಘ઀Reactڠୌጱ̶ਙࣁ຅᭜ڍහӾڡত۸҅Ԟݢᚆํৼᕟկ,ᬯ᯾ํӞӻֺৼ̶

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>
    );
  }
}

ഴᕟկݑ

ᔰ᭗ଉᖌಷਙժᛔ૩ጱᇫா҅ᘒزܔጱӞᐿದ๞̶ᤒܔᤒفReact Ӿ॒ቘᬌ ࣁഴᕟկฎݑ
reactࣁڞᕟկጱᇫாં௔Ӿᖌಷᇫா̶౯ժݢզਖ਼ӷᘏᕮ᩸ݳ๶ഴګᬌفᤒ̶ܔᬯᑍԅݑ
ഴᕟկ̶ࢩྌ҅ݑࣁഴᕟկᤒܔӾ҅හഝኧReactᕟկ॒ቘ

ᶋݑഴᕟկ

य़ग़හఘ٭ӥ҅ୌᦓֵአݑഴᕟկ̶ํӞᐿᑍԅᶋݑഴᕟկጱොဩݢզ᭗ᬦֵአRef๶॒ቘ
ᤒܔහഝ̶ࣁᶋݑഴᕟկӾ҅Refአԭፗള՗DOMᦢᳯᤒܔ꧊҅ᘒӧฎԪկ॒ቘᑕଧ

਻࢏ᕟկ

਻࢏ᕟկฎ॒ቘ឴ݐහഝ̵ᦈᴅ redux ਂؙᒵጱᕟկ̶ਙժ۱ތ઀ᐏᕟկٌ޾՜਻࢏ᕟկ҅
֕ฎ᯾ᶎ՗๶ဌํhtml̶

ṛᴤᕟկ

ṛᴤᕟկฎਖ਼ᕟկ֢ԅ݇හଚኞ౮ݚӞӻᕟկጱᕟկ̶ Redux connectฎṛᴤᕟկጱᐏ̶ֺ
ᬯฎӞᐿአԭኞ౮ݢ᯿አᕟկጱ୩य़ದ๞̶

ՋԍฎPropTypes 

ᵋ፳෸ᳵጱവᑏ҅ଫአᑕଧտݒ஑᩼๶᩼य़҅ࢩྌᔄࣳ༄ັᶋଉ᯿ᥝ̶PropTypesԅᕟկ൉
உঅጱ෈໩̶ইຎreactᶱፓӧֵአ Typescript҅ୌᦓԅ׀Ոާ൉ݎᔄࣳ༄ັ҅ଚԅٌ՜୏׀
ᕟկႲے PropTypes̶
ইຎᕟկဌํතکձ֜ props҅౯ժᬮݢզԅྯӻᕟկਧԎᥝดᐏጱἕᦊ props̶ᬯ᯾ํӞ
ӻֺৼ̶UserDisplayํӣӻ prop:name̵address޾age҅౯ժྋࣁԅਙժਧԎἕᦊጱprops
propᔄࣳ ޾

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第165页   共214页



react Ӿጱ໏ୗଫአ 

क़᮱໏ୗᤒ

ᕟկֵአᔄӾ̶ ֕ฎ֦ଫᧆֵአclassNameᘒӧฎکفզਖ਼क़᮱໏ୗᤒ੕ݢྌොဩӾ֦҅ࣁ
class๶ԅReactزᔰଫአ໏ୗ

ٖᘶ໏ୗ

ᔰ҅ં௔ԅstyleزզፗളਖ਼ props փ᭓ᕳHTMLݢᬯӻොဩӾ҅౯ժࣁ

ਧԎ໏ୗ੒᨝ଚֵአਙ

ᕟկӾਧԎӞӻstyle੒᨝ଚֵࣁզݢԅ౯ժਖ਼javascript੒᨝փ᭓ᕳstyleં௔҅ಅզ౯ժࢩ
አਙ̶ӥᶎฎӞӻᐏֺ֦҅Ԟݢզਖ਼ྌ੒᨝֢ԅ props փ᭓کᕟկ໅Ӿ̶

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>
    )
}

Ջԍฎ Fragments 

क़ጱ᷐ےDOMӾႲࣁᔰ̶ํ෸زReactࢧ෸՗ᕟկᬬݶᔰ҅زReactӾ҅౯ժᵱᥝํӞӻᆿࣁ
ᜓᅩտஉᅸՈ̶ֵአ Fragments҅౯ժӧᵱᥝࣁDOMӾႲ᷐ےक़ጱᜓᅩ̶౯ժݝᵱᥝአ
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React.Fragment ౲಍ᓌٟ <> ๶۱᥄ٖ਻੪ᤈԧ̶ইӥ ಅᐏ

 // 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 />
    </>
  )

ই֜൉ṛ௔ᚆ 

౯ժݢզ᭗ᬦग़ᐿොୗ൉ṛଫአ௔ᚆ҅զӥᬯԶྲ᫾᯿ᥝғ

ᭇ୮ֵࣈአshouldComponentUpdateኞޮ޸๗ොဩ̶ ਙ᭿عԧৼᕟկጱӧ஠ᥝጱ჉ວ̶ ইຎ໅Ӿ
ํ100ӻᕟկ҅ڞӧ᯿ෛ჉ວෆӻᕟկ໅๶൉ṛଫአᑕଧ௔ᚆ̶
ֵአcreate-react-app๶຅ୌᶱፓ҅ᬯտڠୌෆӻᶱፓᕮ຅҅ଚᬰᤈय़ᰁս۸̶
ӧݒݢ௔ฎ൉ṛ௔ᚆጱىᲫ̶ӧᥝ੒හഝᬰᤈץද҅ᘒฎতᕣࣁሿํᵞݳጱचᏐӤڠୌෛጱᵞ
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՗ᘒ൉ṛ௔ᚆ̶҅ګᚆ੝ጱ॔ݢ೮ੱכզ҅ݳ
ᤒ౲ᤒ໒෸তᕣֵአ Keys҅ᬯտᦏ React ጱๅෛ᭛ଶๅளڜดᐏࣁ
դᎱړᐶฎਖ਼դᎱൊܔکفᇿጱ෈կӾ҅ےݝ᫹ཛྷࣘ౲᮱ړಅᵱጱ෈կጱದ๞̶

react ໐ஞ௏మ 

्กୗᖫᑕ

ԭဳىԭெԍ؉҅ᘒ्กୗᖫᑕဳىեӞ໏҅޸ฎӥ؟Ջԍጱᳯ᷌҅੪؉եୗᖫᑕฎᥴ٬޸
஑کՋԍᕮຎ҅ࣁReactӾ҅౯ժݝᵱᥝဳى“ፓڹጱᇫாฎՋԍ”҅ᘒӧฎ“౯ᵱᥝ؉Ջԍᦏ
ᶭᶎݒ౮ፓڹጱᇫா”̶React੪ฎӧෙ्ก҅ᆐࣁݸᇙਧጱ݇හӥ჉ວUIኴᶎ̶ᬯᐿᖫᑕො
ୗݢզᦏ౯ժጱդᎱๅ਻ฃᤩቘᥴ҅՗ᘒฃԭᖌಷ̶

ᕟկ۸

Reactॠኞᕟկ۸҅౯ժݢզਖ਼Ӟӻय़ጱଫአۆړ౮உग़ੜᕟկ҅ᬯ໏ํঅپӻս̶۠Ḓض
ᕟկ۸ጱդᎱ؟Ӟ༒໅Ӟ໏Ⴔ༩ଗ᩸ྲ҅ٳփᕹጱᶎ๵ୗդᎱݢ᧛௔ๅṛҔٌེڹᒒՈާࣁ
୏ݎᬦᑕӾݢզଚᤈ୏ݎᕟկᘒӧ୽҅ߥय़य़൉ṛԧ୏ݎපሲҔ๋᯿ᥝጱฎ҅ᕟկ۸ֵ஑॔
አ௔य़य़൉ṛ҅ࢫᴚݢզဃႚӞԶولᕟկ౲ૡٍପ̶

හഝၞݻܔ

۸҅ᮎԍݒኞԧݎৼᜓᅩ҅ইຎᆿᜓᅩጱpropsݻጱ҅ኧᆿᜓᅩၞݻܔReactӾහഝၞฎࣁ
Reactտ᭓୭᭭ܲෆӻᕟկ໅҅᯿ෛ჉ວಅํֵአᧆં௔ጱৼᕟկ̶ᬯᐿݻܔጱහഝၞӞො
ᶎྲ᫾Ⴔศӧ਻ฃႰԤ҅ݚӞොᶎฎྲ᫾অᖌಷ҅ڊԧᳯ᷌Ԟྲ᫾অਧ̶֖

ই֜ᦡᦇӞӻঅᕟկ 

ᕟկጱԆᥝፓጱฎԅԧๅঅጱ॔አ҅ಅզࣁᦡᦇᕟկጱ෸ײᵱᥝ᭽஗ṛٖᘸ֗ᘠݳጱ̶ܻڞ

ғReactവ઻ጱฎ“ᕟڞӞᘳᨱܻܔṛ॔አጱፓጱ҅ྲইک๶ᬡڞᐿᦡᦇཛྷୗܻپզ᭗ᬦ᭽஗ݢ
ᚆጱᕟկ҅᯿ᅩ੪ฎۑӞܔᝑଗӻݎᦡᦇ෸ੱᰁӧᦡᦇय़ጱᕟկ҅ᘒฎ୏ࣁᘒᶋ“ᖀಥ”҅ಅզ”ݳ
ྯӻᕟկݝ؉ӞկԪҔ୏න/੗ᳮܻ҅ڞ੪ฎଉ᧔ጱ੒ץද੗ᳮ҅੒ಘ઀୏න̶ࣁReactӾ౯ժݢ
զአṛᴤᕟկ๶ਫሿ̶
ֵአṛᴤᕟկ๶ਫሿᕟկጱ॔አ̶ṛᴤᕟկ੪ฎӞӻ۱ᤰԧݚӞӻReactᕟկጱReactᕟկ҅ਙ۱
ೡં௔դቘҁṛᴤᕟկ඙ഴ፳փ᭓ᕳᤩ۱᥄ᕟկጱં௔҂ݻݍ޾ᖀಥҁਫᴬӤṛᴤᕟկᖀಥᤩ۱
᥄ᕟկ҂̶౯ժݢզአṛᴤᕟկਫሿդᎱ॔አ҅᭦ᬋು᨝̶
ֵአ਻࢏ᕟկ๶॒ቘ᭦ᬋ҅઀ᐏᕟկ๶઀ᐏහഝҁԞ੪ฎ᭦ᬋ॒ቘӨහഝ઀ᐏړᐶ҂̶ྲইݢզ
ᨮᨱ઀ݝጱහഝփ᭓ᕳ઀ᐏᕟկ҅઀ᐏᕟկݸਖ਼॒ቘݸᕟկӾᬰᤈහഝጱ᧗࿢Ө॒ቘ҅ᆐ࢏਻ࣁ
ᐏ҅ᬯ໏਻࢏ᕟկ޾઀ᐏᕟկ੪ݢզๅঅ॔ࣈአԧ̶
ᖫٟᕟկդᎱ෸ᥝᒧݳᥢ᝜҅௛ԏ੪ฎᥝݢ᧛௔୩̵॔አ௔ṛ̵ݢᖌಷ௔অ̶
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ᕟկጱrenderڍහ֜෸ᤩ᧣አ 

ᕟկstateݎኞදݒ෸տ᧣አrenderڍහ҅ྲই᭗ᬦsetStateڍහදݒᕟկᛔ᫝ጱstate꧊
ᖀಥጱpropsં௔ݎኞදݒ෸Ԟտ᧣አrenderڍහֵ҅ܨදݒጱݸڹ꧊Ӟ໏
Reactኞޮ޸๗ӾํӻcomponentShouldUpdateڍහ҅ἕᦊᬬࢧtrue҅ܨ꧋ᦜrenderᤩ᧣አ҅౯ժ
Ԟݢզ᯿ٟᬯӻڍහ҅ڣෙฎވଫᧆ᧣አrenderڍහ

᧣አrender෸DOM੪Ӟਧտᤩๅෛހ 

ӧӞਧๅෛ̶

ReactᕟկӾਂࣁӷᔄDOM҅renderڍහᤩ᧣አ҅ݸ Reactտ໑ഝprops౲ᘏstate᯿ෛڠୌӞ༒virtual
DOM໅҅ᡱᆐྯӞེ᧣አ᮷᯿ෛڠୌ҅֕ࢩԅڠୌฎݎኞਂٖࣁӾ҅ಅզஉளӧ୽ߥ௔ᚆ̶ᘒ virtual
domጱๅෛଚӧ఺ޱ፳፥ਫDOMጱๅෛ҅React᯻አdiffᓒဩਖ਼virtual DOM޾፥ਫDOMᬰᤈྲ᫾҅ತڊ
ᵱᥝๅෛጱ๋ੜጱ᮱҅ړᬯ෸Real DOM಍ݢᚆݎኞץද̶

ಅզྯེstateጱๅද᮷տֵ஑renderڍහᤩ᧣አ҅֕ฎᶭᶎDOMӧӞਧݎኞץද̶

ᬰᤈᬱᑕහഝے᫹෸҅ଫᧆߺࣁӻޮ๗Ӿਠ౮ 

๋অฎࣁcomponentDidMountӾᬰᤈ୑ྍ᧗࿢̶ইຎ౯ժਖ਼ajax᧗࿢නࣁኞޮ޸๗ٌ՜ڍහ
Ӿ҅ইconstructor౲componentWIllMountӾ҅౯ժଚӧᚆכᦤ᧗࿢Րࣁᕟկ೯᫹ਠླݸ಍
ᕟկᇫکےහਖ਼හഝႲڍ੪ਠ౮҅ଚ᧣አsetStateڹᕟկ೯᫹ࣁଫ̶ইຎ౯ժጱහഝ᧗࿢ߥ
ாӾ҅੒ԭ๚೯᫹ጱᕟկտಸᲙ̶ᘒࣁcomponentDidMountӾᬰᤈajax᧗࿢ᚆํප᭿عᬯӻ
ᳯ̶᷌
React ӥӞդ᧣޾ᓒဩ Fiber տ᭗ᬦ୏ত౲؊ྊ჉ວጱොୗս۸ଫአ௔ᚆٌ҅տ୽کߥ
componentWillMount ጱ᥶ེݎහ̶੒ԭ componentWillMount ᬯӻኞޮ޸๗ڍහጱ᧣አེ
හտݒ஑ӧᏟਧ҅React ݢᚆտग़ེ᷇ᔺ᧣አ componentWillMount̶ইຎ౯ժਖ਼ AJAX ᧗࿢
නک componentWillMountڍහӾ҅ᮎԍดᘒฃᥠٌտᤩ᥶ݎग़ེ҅ᛔᆐԞ੪ӧฎঅጱᭌೠ
componentWillMountڍහ҅ᬯӻොဩฎࣁrenderڹᒈڰಗᤈጱ҅Ԟฎ๐࢏ۓ჉ວӾࠔӞ᧣
አጱᰰৼٌ҅ਫᴻԧݶ຅ጱᵱ࿢҅᭗ଉఘ٭ӥݢզአconstructor()ොဩդ̶๊

 දᕟկጱstateץզݢ๗Ӿޮ޸Զኞߺࣁ

componentDidMount޾componentDidUpdate
constructor̵componentWillMountӾsetStateտݎኞᲙ᧏ғsetStateݝᚆࣁmounted౲mountingᕟ
կӾಗᤈ
componentWillUpdateӾsetStateտ੕ᛘྒ஗ሾ

ӧݶᆿᜓᅩጱᕟկᵱᥝ੒ஂྌጱᇫாᬰᤈදݒ෸ଫᧆெԍਫሿ 
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տჿ᧣ࢧ޾ฎӞ෮ଫአӾᬯᐿᵱ࿢ीग़҅Ԫկ֕҅ګFacebookവគֵአԪկ๢҅ڹဌํFluxԏࣁ
ॠᷢ
փ᭓ള҅ݗ੪ฎᵱᥝrootփ᭓ӷӻളݗᕳA޾B҅୮AమදݒBጱᇫா෸҅A᧣አrootփ᭓ᕳਙጱള
ҁᬯӻොဩԞஉӧᑀ਍҂ݗአrootփᕳBጱള᧣ٚݗᬯӻളݸᆐ҅ݗ
አFluxᓕቘᇫா

state᯾ଫᧆํՋԍ 

ଫᧆํࠨғ

Ԫկڍහݢᚆᬰᤈץදጱտ੕ᛘUIᬰᤈ჉ວጱහഝ
ӧଫᧆํࠨғ

ᦇᓒ஑ڊጱ꧊

Reactᕟկ

props॔ګ๶ጱහഝ

ই֜੒ᕟկᬰᤈս۸ 

ֵአӤᕚ຅ୌҁProduction Build҂ғտᑏᴻᚕ๜Ӿӧ஠ᥝጱಸᲙ޾ᦄٺ҅ޞ੝෈կ֛ᑌ
᭿ع᯿ᕲғ᯿ٟshouldComponentUpdateڍහ҅ಋۖഴګฎވଫᧆ᧣አrenderڍහᬰᤈ᯿ᕲ
ވ༄ၥහഝ੒᨝ฎࣁදහഝ҅ᘒฎ᯿ෛᩙ꧊හഝ̶ᬯ໏ץᚆӧݢᚆֵአImmutable Dataғੱݢੱ
ӧᵱᥝഁӻ༄ၥ੒᨝ં௔ጱๅද҅ݢܨᵱᥝ༄ၥ੒᨝୚አݝԅࢩදොᶎտᶋଉள҅ץኞݎ
ߺᔰ҅زදץ᯾ฎߺ੪ๅ਻ฃᎣ᭲ײ੒ྲጱ෸ࣁkey҅ᬯ໏virtual DOMےᚆႲݢ჉ວᕟկ෸ੱࣁ
᯾ฎෛൊفጱزᔰ

֦੒Reactኞޮ޸๗ԧᥴހҘ 

(Ӟ) ᤰ᫹ᬦᑕ

୮ᕟկᒫӞེᤩ჉ວ෸ׁེ҅᧣አጱڍහғ
static propTypes(createClassڠୌጱᦾғpropTypes)
static defaultProps(createClassڠୌጱᦾғ getDefaultProps)
constructor(ڡত۸state, createClassڠୌጱᦾғ getInitalState)
componentWillMount
render
componentDidMount

(ԫ) ๅෛᬦᑕ

ๅෛᬦᑕտׁེ᧣አզӥኞޮ޸๗ڍහٌ҅Ӿrenderڍහ޾"ᤰ᫹"ᬦᑕӞ໏
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componentWillReceiveProps
shouldComponentUpdate
componentWillUpdate
render
componentDidUpdate
ଚӧฎಅํጱๅෛᬦᑕ᮷տಗᤈق᮱ڍහ

(ӣ) ܬ᫹ᬦᑕ

Reactᕟկጱܬ᫹ᬦᑕݝၿ݊Ӟӻڍහ componentWillUnMount

୮Reactᕟկᥝ՗DOM໅Ӥڢᴻԏ҅ڹ੒ଫጱ componentWillUnMountڍහտᤩ᧣አ҅ಅզ
ᬯӻڍහᭇݳ؉ӞԶႴቘ௔ጱૡ̶֢

history.push ࣎ࣈදԧᶭᶎဌํڬෛ 

// history.js
    import { createBrowserHistory } from 'history'
    export default createBrowserHistory()
    // index.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 = () =>
      <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'));

reactӾ୑ଉெԍഔ឴ 

EerrorBoundaryฎ16ᇇ๜ڊ๶ጱ ҅አ๶ഔ឴୑ଉ

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第171页   共214页



ᗌᅩ ഔ឴ӧԧ

Ԫկ॒ቘ࢏
୑ྍդᎱ
๐ۓᒒጱ჉ວդᎱ
ऒٖጱᲙ᧏܄error boundariesࣁ

class ErrorBoundary extends React.Component {
constructor(props) {
super(props);
this.state = { hasError: false };
}
componentDidCatch(error, info) {
// Display fallback UI
this.setState({ hasError: true });
// You can also log the error to an error reporting service
logErrorToMyService(error, info);
}
render() {
if (this.state.hasError) {
  // You can render any custom fallback UI
  return <h1>Something went wrong.</h1>;
}
return this.props.children;
}
}

```
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React Hooks 
Hooks ฎReactᇇ๜16.8Ӿጱෛۑᚆ̶ ᧗ᦕ֘҅౯ժӧᚆڍࣁහᕟկӾֵአstate ҅ࢩԅਙժ
ӧฎᔄᕟկ̶Hooks ᦏ౯ժڍࣁහᕟկӾݢզֵአstate ٌ޾՜ۑᚆ

Hook ӧտ୽֦ߥ੒ React ༷ஷጱቘᥴ̶ ௴௴ፘ҅ݍHook ԅ૪Ꭳጱ React ༷ஷ൉׀ԧๅፗള
ጱ APIғprops҅ state҅context҅refs զ݊ኞޮ޸๗̶ᑖݸ౯ժਖ਼፡҅کHook ᬮ൉׀ԧӞᐿ
ๅ୩य़ጱොୗ๶ᕟݳ՜ժ

౯ժݢզֵአӞԶᰰৼֺ҅ইuseState҅useEffect҅useContext҅useReducerᒵ

Hooks ጱच๜ᥢڞ

Hooks ଫᧆࣁक़੶ֵአ҅ӧଫᧆࣁ஗ሾ҅๵կ౲્ॺڍහӾֵአ
Hooks ଫᧆڍࣁݝහᕟկӾֵአ̶

ᦏ౯ժ፡Ӟӻֺৼ๶ቘᥴ hooks̶ ᬯฎӞӻڍහᕟկ҅ਙ᯻አpropsଚࣁUIӤดᐏᬯԶ
props̶ ࣁuseStateᰰৼጱଆۗӥ҅౯ժਖ਼ᬯӻڍහᕟկ᫨ഘԅํᇫாᕟկ̶ Ḓ҅ض౯ժࣁ
ᒫ5ᤈਧԎᇫா҅ᬯፘ୮ԭ

constructor(props) {
 super(props);
 this.state = {
     name:'myname', age:10, address:'0000 one street'
 }
}

useStateᬬࢧӷӻᶱ҅Ӟӻฎuser҅ݚӞӻฎsetUserڍහ̶ user ฎӞӻݢզࣁဌํ thisىᲫ
ਁጱఘ٭ӥፗളֵአጱ੒᨝҅setUserฎӞӻݢզአ๶ᦡᗝአಁᅩڋᒫ21ᤈೲᰵጱᇫாጱڍ
හ҅ᧆڍහᒵපԭզӥٖ਻̶

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: 10,
        address: "0000 onestreet"
    });

    return (
        <>
            <div>
                <div class="label">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 changed" })}>
                Click me
            </button>
        </>
    );
};
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Redux 

໐ஞ༷ஷ 

store , state , action , reducer

store כᴾᓟᦕ୯ಅํጱᇫா state
ᵱᥝදݒጱ෸ײᵱᥝޞᦫ dispatch ᥝଗՋԍ action
॒ቘ۸ݒጱ reducer ೭ک state޾action ኞ౮ෛጱ state

դᎱ 

    import {createStore} from 'redux'
    function counter (state = 0 , action){
        switch(action.type){
            case "ے":
                return state++;
            case "ٺ":
                return state--;
            default:
                return 10
        }
    }
    
ত۸ڡ ୌstoreڠ//    
    const store = createStore(counter)
state꧊ݐ឴//    
    const init = store.getState()
    
    function listener(){
        const current = store.getState();
        console.log(current)
    }
    // ೯᫹Ӟӻ঩ಓԪկ
    store.subscribe(listener)
    
    // ၝݎԪկ փ᭓action
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    store.dispatch({type: "ے"})
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React რᎱ 

Ⴎف setState ๢ګ 

setState ୑ྍๅෛ

setState ᭗ᬦӞӻᴚڜ๢ګ๶ਫሿstateๅෛ҅୮ಗᤈsetState() ෸҅տਖ਼ᵱᥝๅෛጱstateၠ
զṛපጱಢᰁๅෛstate̶ᘒইຎݢګ๢ڜๅෛstate҅ᴚܨᘒӧտᒈ҅ڜᇫாᴚفනݸଚݳ
ӧ᭗ᬦsetState҅ፗളץදthis.stateጱ꧊҅ڞӧտනفᇫாᴚ҅ڜ୮ӥӞེ᧣አsetState੒ᇫ
ாᴚڜᬰᤈݳଚ෸҅ԏڹ੒this.stateጱץදਖ਼տᤩ஺ኼ҅᭜౮෫ဩᶼᎣጱᲙ᧏
࢏ۓ๐޾හڍԪկ॒ቘࣁstate̶ᬯฎڹ୮کଚݳsetState ਥො෈໩ӾՕᕨғਖ਼nextStateၠࣁ
᧗࿢ڍ᧣ࢧහӾ᥶ݎUIๅෛጱԆᥝොဩ̶ӧכᦤsetState᧣አտྍݶಗᤈ҅ᘍᡤک௔ᚆᳯ
ᚆտ੒ग़ེ᧣አ؉ಢ॒ቘݢ҅᷌

// count = 0
this.setState({count: state.count + 1});
this.setState({count: state.count + 1})
this.setState({count: state.count + 1})
// count === 1

๜ᨶӤᒵݶԭғ

Object.assign(state , {count : state.count + 1},{count : state.count + 
1},{count : state.count + 1})

ᥴ٬ ग़ེ᧣አsetState ဌํץදstateጱ꧊ጱොဩ

function(state, props) => newState

ᕳsetState փفӞӻڍහ֢ԅ݇හ҅ᬯտਖ਼Ӟӻๅෛ඙֢کفےๅෛᴚڜ᯾ᶎ݄҅ࣁᦡᗝձ
֜꧊ԏ҅ڹྌ඙֢տັᧃڹӞڰጱstate ޾props. setState() ଚӧտᒈܨදݒthis.state,ᘒฎտ
ጱstateݒ੢๚දکᚆտ஑ݢᦢᳯthis.stateํݸአྌොဩ᧣҅ۖݒୌӞӻஇಗᤈጱڠ

this.setState( (state , props) => ({count: state.count + props.num}) )
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setState ૡ֢๢ګ

[{count: 1} , {count:1}].reduce( (state , props) => ({count: state.coun
t + props.count}) , {count: 0} );

setState რᎱ

// ๅෛ state
ReactComponent.prototype.setState = function(partialState, callback) {
    this.updater.enqueueSetState(this, partialState)
    if (callback) {
        this.updater.enqueueCallback(this, callback, 'setState')
    }
}

enqueueSetState: function(publicInstance, partialState) {
    var internalInstance = getInternalInstanceReadyForUpdate(
        publicInstance,
        'setState'
    )
    if (!internalInstance) {
        return
    }
    
    // ๅෛᴚݳڜଚ඙֢
    var queue = internalInstance._pendingStateQueue || (internalInstanc
e._pendingStateQueue=[])
    queue.push(partialState)
    enqueueUpdate(internalInstance)
}

// ইຎਂࣁ _pendingElement̵_pendingStateQueue̵_pendingForceUpdate҅ڞๅ
ෛᕟկ
performUpdateIfNecessary: function(transaction) {
    if (this._pendingElement != null) {
        ReactReconciler.receiveComponent(this, this._pendingElement, tr
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ansaction, this._context)
    }
    
    if (this._pendingStateQueue != null || this._pendingForceUpdate) {
        this.updateComponent(transaction, this._currentElement, this._c
urrentElement, this._context, this._context)
    }
}

ๅෛthis.state, ᴻྌԏक़ྍݶጱԪկ॒ቘ҅᧣አsetStateӧտݎreactӾ҅ইຎฎኧreact୚ࣁ
ጱsetState᧣አտྍݶಗᤈthis.state, ಅ᧲"ᴻྌԏक़",೰ጱฎᕰᬦreact᭗ᬦaddEventListener
ፗളႲےጱԪկ॒ቘڍහ҅ᬮํ᭗ᬦsetTimeout/setIntervalԾኞጱ୑ྍ᧣አ

React.createElement || jsx 

reactفᒫӞᅩ஠ᶳᥝ୚ضḒ҅ײreactդᎱጱֵአ୮౯ժٟjsxጱ෸ٟࣁ
jsxդᎱࣁಗᤈ๗ᳵտᤩbabelᖫᦲԅ React.createElement, ӧ୚فreactጱᦾ੪ӧᚆֵአ
React.createElement

<span class="spa1">name</div>

// ӤᶎጱդᎱտᤩᖫᦲ౮
React.createElement("span" , { class: "spa1" } , "name")

რᎱᥴຉ

export function createElement(type, config, children){
// ᒫӞྍ ڣෙฎވփفconfig ྲই <div className = "sp" /> ӾጱclassName ੪
տᤩᥴຉکᯈᗝӾ̶݄
// ᒫԫྍ ॒ቘ children ইຎ՜ฎӞӻ꧊੪ਖ਼՜᫨۸౮੒᨝҅ইຎփفग़ӻ꧊҅੪ਖ਼ਙ᫨ഘ
౮හᕟ
// ᒫӣྍ ڣෙฎވᕳprops ᦡᗝdefaultProps ҅ইຎᦡᗝԧ҅੪ڣෙpropsฎํވ꧊҅ݝ
ํ୮propsጱ꧊ԅundefined ෸಍տᦡᗝἕᦊ꧊

տኞ౮ӞݸୌӞӻ react Element҅ᆐڠӞྍտ ᧣አReactElement ොဩଆۗ౯ժݸ๋ //
ӻ$$typeof ๶ຽᦩ ReactElement
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}

// ಅզ <APP /> դᤒ፳ ReactElement҅APP դᤒ፳ React Component

React Component 

function Component(props, context, updater) {
  this.props = props;
  this.context = context;
  // refs ํঅپᐿڠୌොୗ
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  /**
refs᧣ࢧ //  
  // ਙᚆ֦ۗๅᔜᕡࣈഴ֜ګ෸ refs ᤩᦡᗝ޾ᥴᴻ
   ref = { el => this.el = el } ᬯᐿڠୌොୗฎവគጱොୗ
   Ԟݢզ᭗ᬦ React.createRef๶ڠୌ
   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 ൉ᐏᦄޞጱ
  this.updater = updater || ReactNoopUpdateQueue;
}
// ୮౯ժࣁᕟկӾ᧣አ setState ٌਫ੪ฎ᧣አጱᬯӻොဩ
Component.prototype.setState = function(partialState, callback) {
// ḒضᒫӞྍᬰᤈ୑ଉ॒ቘ
  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.',
  );
  ԏݸ᧣አupdaterොဩ
  this.updater.enqueueSetState(this, partialState, callback, 'setState'
);
};
// ୩ګ჉ວ
Component.prototype.forceUpdate = function(callback) {
  this.updater.enqueueForceUpdate(this, callback, 'forceUpdate');
};
// ComponentDummy ᖀಥᛔ Component
function ComponentDummy() {}
ComponentDummy.prototype = Component.prototype;
function PureComponent(props, context, updater) {

传智播客黑马程序员 改变中国IT教育，我们正在行动

上海传智播客·黑马程序员 
第181页   共214页



  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);
// ᭗ᬦᬯӻݒᰁڦ܄ӥฦ᭗ጱ Component
pureComponentPrototype.isPureReactComponent = true;

Refs 

export function createRef() {
  const refObject = {
    current: null,
  };
  if (__DEV__) {
    Object.seal(refObject);
  }
  return refObject;
}
// ٖ᮱ਫሿ҅୮౯ժమֵአref҅ݝᵱᥝٌڊݐӾጱcurrent੒᨝੪ݢզԧ

// ԏڍڹහᕟկ᯾ᶎֵአref ݢզ᭗ᬦ porps๶փ᭓҅֕ฎԞݢզአ forwardRef ݄ᥴ٬
ᬯӻᳯ᷌

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>
))
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Typescript 

ts ฎՋԍ 

TypeScript ฎ JavaScript ጱӞӻ᩻ᵞ҅Ԇᥝ൉׀ԧᔄࣳᔮᕹ޾੒ ES6 ጱඪ೮҅ਙኧ Microsoft
୏҅ݎդᎱ୏რԭ GitHub Ӥ̶

ts ጱ හഝᔄࣳ 

૲ਫ਼

let fl: boolean = false;

හ꧊

    let num: number = 2;

ਁᒧԀ

let str: string = 'qwe';

ᑮ꧊

// ts Ӿํᑮ꧊ጱ༷ஷ
null ޾ ᚆᩙ꧊ undefinedݝԅ՜ࢩ ᰁӾᑮ꧊च๜ဌํՋԍ֢አݒࣁ //

let v: void = undefined

꧊ࢧහဌํᬬڍහӾ੪ฎڍ //
function fun(): void{}

Null ޾ Undefined

let u: undefined = undefined;
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let n: null = null;

// ՜޾ voidጱڦ܄੪ฎ Null ޾ Undefinedฎಅํᔄࣳጱৼᔄ҅Ԟ੪ฎ᧔ಅํᔄࣳጱݒᰁ
᮷ݢզᤩᩙ꧊౮Null ޾ Undefined

let num: number = 13;
let u: undefined = undefined;
num = u ; // ᬯӻฎဌํձ֜ᳯ᷌ጱ

ձ఺꧊ᔄࣳ

let str: any = 'str';
str = 7;

ᔄࣳവᦞ

// ইຎ֦ᩙࣁ꧊ᴤྦྷဌํ्กᔄࣳ҅tsտᛔۖ໑ഝ֦ጱᩙ꧊വݒׯᰁᔄࣳ
let str = 'str'
str = 3 // ಸᲙ
// ፘ୮ԭ
let str: string = 'str'
str = 3

ᘶݳᔄࣳ

// ᘶݳᔄࣳҁUnion Types҂ᤒᐏݐ꧊ݢզԅग़ᐿᔄࣳӾጱӞᐿ
let str: number | string ;
str = 'wqe';
str = 7;

// ᦢᳯᘶݳᔄࣳጱં௔౲ොဩ
let str: number | string;
str.length // ಸᲙ numberဌํlengthොဩ

ളݗ
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ਧԎ੒᨝ጱᔄࣳ

interface Person {
    name: string;
    age: number;
}

let tom: Person = {
    name: 'Tom',
    age: 25
};

ᭌં௔ݢ //
interface Person {
    name: string;
    age?: number;
}

let tom: Person = {
    name: 'Tom'
};

//ձ఺ં௔
interface Person {
    name: string;
    age?: number;
    [propName: string]: any;
}

let tom: Person = {
    name: 'Tom',
    gender: 'male'
};

᧛ં௔ݝ //
// ํ෸ײ౯ժ૶๕੒᨝ӾጱӞԶਁྦྷݝᚆڠࣁୌጱ෸ײᤩᩙ꧊҅ᮎԍݢզአ readonly ਧԎݝ
᧛ં௔
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interface Person {
    readonly id: number;
    name: string;
    age?: number;
    [propName: string]: any;
}

let tom: Person = {
    id: 89757,
    name: 'Tom',
    gender: 'male'
};

හᕟጱᔄࣳ

let arr: number[] = [1,2,3,4]

// හᕟာࣳ
let arr: Array<number> = [1,2,3,4]

// አളݗᤒᐏහᕟ

interface list{
    [index: number]: number
}

let arr: list = [1,2,3,4]

//any 
let list: any[] = [1,2,3,'qwe',{}] 

හ्กڍ

function fun(num: number , str: string): number{
        return 123
}
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// typescript =>
ೡݩᔄࣳ҅ᵱᥝአೡفහጱਧԎ҅ૢᬟฎᬌڍTypeScript ጱᔄࣳਧԎӾ҅=> አ๶ᤒᐏ ࣁ //
᩸๶҅ݦᬟฎᬌڊᔄ̶ࣳ
let fun: (x: number , y: string) => number = function(x: number , y: st
ring): number{
    return 123
}

// typescript ݢᭌ݇හ
function fun (x: number , y?: string){
// y ੪ฎӞӻݢᭌ݇හ
}

හ݇֟ۃ //
 function fun(x: number , ...y: any[]){}
 
 // ᯿᫹
 
 function fun (x: string | number): string | number{}

ᔄࣳෙ᥺

    function fun(num: string | number){
        (num as string).length
    }

ᰁݒੴ्กق

<!--
declare var ्กقੴݒᰁ
declare function ्กقੴොဩ
declare class ्กقੴᔄ
declare enum ्กقੴຍԈᔄࣳ
declare namespace ्กҁํތৼં௔ጱ҂قੴ੒᨝
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interface ޾ type ्กقੴᔄࣳ
export ੕ݒڊᰁ
export namespace ੕ڊҁํތৼં௔ጱ҂੒᨝
export default ES6 ἕᦊ੕ڊ
export = commonjs ੕ڊཛྷࣘ
export as namespace UMD ପ्กقੴݒᰁ
declare global ಘ઀قੴݒᰁ
declare module ಘ઀ཛྷࣘ
-->
/// <reference /> ӣෑᕚ೰ե

्กقੴ෈կ

// jQuery
// src/jQuery.d.ts

declare var jQuery: (selector: string) => any;
// ्ก෈կ஠ᵱզ .d.ts ԅݸᖗ

// ֵአ
// src/index.ts

jQuery('#foo');

// ᒫӣො෈կ्ก
npm install @types/jquery --save-dev

ᔄࣳݷڦ

type Name = string;
type NameResolver = () => string;
type NameOrResolver = Name | NameResolver;
function getName(n: NameOrResolver): Name {
    if (typeof n === 'string') {
        return n;
    } else {
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        return n();
    }
}

ਁᒧԀਁᶎᰁᔄࣳ

type listName = 'name' | 'age' | 'type'

function fun (x: number , y: listName){}
fun(1 , 'age');
fun(2 , 'type')

ᕟز

// හᕟݳଚԧፘݶᔄࣳጱ੒᨝҅ᘒزᕟҁTuple҂ݳଚԧӧݶᔄࣳጱ੒᨝

let list: [string , number] = [1,'aws']
// ፗള੒زᕟᔄࣳጱݒᰁᬰᤈڡত۸౲ᘏᩙ꧊ጱ෸҅ײᵱᥝ൉׀ಅํزᕟᔄࣳӾ೰ਧጱᶱ

ຍԈ

// ຍԈҁEnum҂ᔄࣳአԭݐ꧊ᤩᴴਧࣁӞਧ᝜ٖࢱጱ࣋ว҅ྲইӞޮݝᚆํӠॠ᷏҅ᜋᴴਧԅ
ᕁᖖ᠗ᒵ

enum Days {Sun, Mon, Tue, Wed, Thu, Fri, Sat};
// ຍԈ౮ާտᤩᩙ꧊ԅ՗ 0 ୏ত᭓ीጱහਁ҅ݶ෸Ԟտ੒ຍԈ꧊کຍԈݷᬰᤈݻݍฉ੘

console.log(Days["Sun"] === 0); // true
console.log(Days["Mon"] === 1); // true
console.log(Days["Tue"] === 2); // true
console.log(Days["Sat"] === 6); // true

console.log(Days[0] === "Sun"); // true
console.log(Days[1] === "Mon"); // true
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console.log(Days[2] === "Tue"); // true
console.log(Days[6] === "Sat"); // true

// ᖫᦲ
var Days;
(function (Days) {
    Days[Days["Sun"] = 0] = "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 || (Days = {}));

// ಋۖᩙ꧊

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

// ᖫᦲ
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 || (Days = {}));

// ಋۖᩙ꧊ጱຍԈᶱݢզӧฎහਁ҅ྌ෸ᵱᥝֵአᔄࣳෙ᥺๶ᦏ tsc ෫ᥤᔄࣳ༄ັ (ᖫᦲڊ
ጱ js Ֆᆐฎݢአጱ)ғ
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enum Days {Sun = 7, Mon, Tue, Wed, Thu, Fri, Sat = ('S' as any)};

ᔄ

<!--public ᷶ץጱં௔౲ොဩฎํلጱ҅ݢզࣁձ֜ࣈොᤩᦢᳯ҅کἕᦊಅํጱં௔޾ොဩ᮷
ฎ public ጱ
private ᷶ץጱં௔౲ොဩฎᐺํጱ҅ӧᚆ्ࣁกਙጱᔄጱक़᮱ᦢᳯ
protected ᷶ץጱં௔౲ොဩฎכݑಷጱ҅ਙ޾ private ᔄ֒҅ڦ܄ฎਙࣁৼᔄӾԞฎ꧋ᦜ
ᤩᦢᳯጱ-->

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'; // ಸᲙ

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); // ৼᔄӾݢզᦢᳯ
    }
}

// ು᨝ᔄ abstract

// Ḓ҅ضು᨝ᔄฎӧ꧋ᦜᤩਫֺ۸ጱ
abstract class Animal {
    public name;
    public constructor(name) {
        this.name = name;
    }
    public abstract sayHi();
}

let a = new Animal('Jack'); // ಸᲙ

// ು᨝ᔄӾጱು᨝ොဩ஠ᶳᤩৼᔄਫሿ
abstract class Animal {
    public name;
    public constructor(name) {
        this.name = name;
    }
    public abstract sayHi(); // ಸᲙ
}

class Cat extends Animal {
    public eat() {
        console.log(`${this.name} is eating.`);
    }
}
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let cat = new Cat('Tom');

// ྋᏟᕮຎ
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');

ᔄӨളݗ

interface Alarm {
    alert();
}

interface Light {
    lightOn();
    lightOff();
}

class Car implements Alarm, Light {
    alert() {
        console.log('Car alert');
    }
    lightOn() {
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        console.log('Car light on');
    }
    lightOff() {
        console.log('Car light off');
    }
}

ာࣳ

// ာࣳҁGenerics҂ฎ೰ࣁਧԎڍහ̵ളݗ౲ᔄጱ෸҅ײӧᶼض೰ਧٍ֛ጱᔄࣳ҅ᘒֵࣁአጱ
෸ٚײ೰ਧᔄࣳጱӞᐿᇙ௔̶

function createArray(length: number, value: any): Array<any> {
    let result = [];
    for (let i = 0; i < length; i++) {
        result[i] = value;
    }
    return result;
}

createArray(3, 'x'); // ['x', 'x', 'x']

// ာࣳ

function createArray<T>(length: number, value: T): Array<T> {
    let result: T[] = [];
    for (let i = 0; i < length; i++) {
        result[i] = value;
    }
    return result;
}

createArray<string>(3, 'x'); // ['x', 'x', 'x']

// ग़ӻᔄࣳ݇හ
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function swap<T, U>(tuple: [T, U]): [U, T] {
    return [tuple[1], tuple[0]];
}

swap([7, 'seven']); // ['seven', 7]

// ာࣳᕅ๳
function loggingIdentity<T>(arg: T): T {
    console.log(arg.length); // Კ᧏
    return arg;
}

// ਧԎളݗ ֵአ extends ᕅ๳ာࣳ
interface Lengthwise {
    length: number;
}

function loggingIdentity<T extends Lengthwise>(arg: T): T {
    console.log(arg.length);
    return arg;
}
// ာࣳᔄ
class GenericNumber<T> {
    zeroValue: T;
    add: (x: T, y: T) => T;
}

let myGenericNumber = new GenericNumber<number>();
myGenericNumber.zeroValue = 0;
myGenericNumber.add = function(x, y) { return x + y; };

// ာࣳ݇හጱἕᦊᔄࣳ
function createArray<T = string>(length: number, value: T): Array<T> {
    let result: T[] = [];
    for (let i = 0; i < length; i++) {
        result[i] = value;
    }
    return result;
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๥ᶱץද 

Ջԍฎݶრᒽኼ޾᪜ऒᳯ᷌Ҙ 

᪜ऒᳯ᷌޾რᒽኼݶ

ၨᥦࢩ࢏ԅਞقጱܻํ҅ࢩӞॺᒽኼ҅ݶ؉ݞრᒽኼ̶ᬯॺᒽኼࣁݝၨᥦ࢏ᒒ಍տํ.
୮֦ጱ᧗࿢ܐᦓ̵ऒݷ౲ᘏᒒํݗӞӻӧݶ੪տ᪜ऒ̶
᪜ऒ෸҅ၨᥦ࢏ਫᴬӤฎ೭کහഝጱ҅֕ฎၨᥦ࢏ӧտਖ਼හഝᕳ֦҅ಅզ֦Ԟ੪ဌํېဩ឴
හഝ̶کݐ
᪜ऒԆᥝጱ֢አฎᴠྊCSRFධ҅ڋᓌܔᅩ᧔҅CSRF ධڋฎڥአአಁጱጭ୯ா᩸ݎ௶఺᧗
࿢̶
ᥴ٬᪜ऒጱොໜ

JSONP ֵአscriptຽᓋݣݸݻ᧗࿢හഝ҅֕ฎݝᭇአԭget᧗࿢̶
CORS ฎᦏ๐ۓᒒᦡᗝAccess-Control-Allow-Origin҅ᬯ໏ၨᥦ࢏੪ӧտ۱᪜ऒᲙ᧏̶
ᕳࢧනࣁݸහഝԏک᧗࿢හഝ҅೭࢏ۓᦏ౯ጱ๐҅࢏ۓդቘ ฎ൫ୌӞӻᛔ૩ጱ๐ݻݍ
౯ᛔ૩̶

http޾httpsጱڦ܄ 

1. httpsܐᦓᵱᥝکcaኩ᧗ᦤԡ҅Ӟᛱعᩇᦤԡ᫾੝҅ࢩᘒᵱᥝӞਧᩇአ̶
2. httpฎ᩻෈๜փᬌܐᦓ҅מ௳ฎก෈փᬌ҅httpsڞฎٍํਞق௔ጱsslੂےփᬌܐᦓ̶
3. http޾httpsֵአጱฎਠقӧݶጱᬳളොୗ҅አጱᒒݗԞӧӞ໏҅ڹᘏฎ80҅ݸᘏฎ443̶
4. httpጱᬳളஉᓌ҅ܔฎ෫ᇫாጱҔHTTPSܐᦓฎኧSSL+HTTPܐᦓ຅ୌጱݢᬰᤈੂےփᬌ̵᫝ղᦊ
ᦤጱᗑᕶܐᦓ҅ྲhttpܐᦓਞ̶ق

httpsጱૡ֢ܻቘ 

1. ਮಁֵአhttpsጱURLᦢᳯWeb๐҅࢏ۓᥝ࿢ӨWeb๐࢏ۓୌᒈSSLᬳള̶
2. Web๐࢏ۓතکਮಁᒒ᧗࿢҅ݸտਖ਼ᗑᒊጱᦤԡמ௳ҁᦤԡӾ۱ᰬلތ҂փᭆӞղᕳਮಁᒒ̶
3. ਮಁᒒጱၨᥦ࢏ӨWeb๐࢏ۓ୏তࠟܐSSLᬳളጱਞقᒵᕆ҅Ԟ੪ฎੂے௳מጱᒵᕆ̶
4. ਮಁᒒጱၨᥦ࢏໑ഝ݌ොݶ఺ጱਞقᒵᕆ҅ୌᒈտᦾੂᰬ҅ᆐڥݸአᗑᒊጱᰬلਖ਼տᦾੂᰬے
ੂ҅ଚփᭆᕳᗑᒊ̶

5. Web๐ڥ࢏ۓአᛔ૩ጱᐺᰬᥴੂڊտᦾੂᰬ̶
6. Web๐ڥ࢏ۓአտᦾੂᰬੂےӨਮಁᒒԏᳵጱ᭗̶מ

Jenkins 
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JenkinsฎӞӻ୏რ᫫կᶱፓ҅ฎचԭJava୏ݎጱӞᐿ೮ᖅᵞ౮ૡٍ҅አԭፊഴ೮ᖅ᯿॔ጱૡ
֢҅෰ࣁ൉׀Ӟӻ୏නฃአጱ᫫կଘֵ҅ݣ᫫կጱ೮ᖅᵞ౮ݒ౮ݢᚆ
Jenkins ᯈݳgitݢզᛔۖ۸᮱ᗟᶱፓ̶

gos 

git ᓕቘଘ҅ݣ୏რጱӞӻᶱፓ҅ݢզ᮱ᗟٖݪلࣁ᮱҅޾GitHubஉፘ֒

restful api 

API ᦡᦇᥢ᝜҅አԭ Web හഝളݗጱᦡᦇ̶
ۖ᦯ + ਽᧍

1. GETғ᧛ݐҁRead҂
2. POSTғෛୌҁCreate҂
3. PUTғๅෛҁUpdate҂
4. PATCHғๅෛҁUpdate҂҅᭗ଉฎ᮱ړๅෛ
5. DELETEғڢᴻҁDelete҂
਽᧍஠ᶳฎݷ᦯

6. /getAllCars
7. /createNewCar
8. /deleteAllRedCars
ٍ֛ጱ᫨ாᎱ

9. 1xxғፘמى௳
10. 2xxғ඙֢౮ۑ
11. 3xxғ᯿ਧݻ
12. 4xxғਮಁᒒᲙ᧏
13. 5xxғ๐࢏ۓᲙ᧏
உঅጱݢ᧛௔

14. http://www.artech.com/employees/c001ҁᖫݩC001ጱާૡ҂
15. http://www.artech.com/sales/2013/12/31ҁ2013ଙ12์31෭ጱᲀ᷐ࠓ҂
16. http://www.artech.com/orders/2013/q4ҁ2013ଙᒫ4ਊଶᓋᦈጱᦈܔ҂ #### AOT

AOT҅Ahead Of Time҅೰ᬩᤈڹᖫᦲ
ၾᘙਂٖ޾ᬩᤈ෸ጱᖫᦲ௔ᚆၾᘙࣁعզ᭿ݢᖫᦲ҅ڹᑕଧᬩᤈࣁ .17
ṛ௔ᚆ๋ک๗੪ᬡڡᑕଧᬩᤈࣁզݢ .18
ۖސளᑕଧጱےզด៪ጱݢ .19
ےᖫᦲտֵᑕଧਞᤰጱ෸ᳵीڹᑕଧᬩᤈࣁ .20
21. ਖ਼൉ڹᖫᦲጱٖ਻ਂכտܛአๅग़ጱक़

httpᖨਂ 
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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


http ࣁ᧗࿢ᩒრጱ෸ײտ੒ᩒრᬰᤈᖨਂٌ҅ӾᖨਂԆᥝํԫᐿ ୩ګᖨਂ޾੒ྲᖨਂ

୩ګᖨਂғԆᥝฎࣁᖨਂහഝ๚०පጱఘ٭ӥ҅ݢզፗളֵአᖨਂහഝ҅ݣݸԆᥝ᭗ᬦץදߥଫ
१ጱහഝ᧔กᖨਂᩒრጱ०පᥢ҅ڞ՗ᘒᬡکጱӞᐿᖨਂපຎ҅୮ᩒრᤩਂؙکᖨਂහഝପӾጱ
෸҅ײၨᥦ࢏੪ӧտٚݻ๐࢏ۓ᧗࿢ᩒრጱ҅ᘒฎፗള՗ᖨਂහഝପӾ឴ݐᩒრ
੒ྲᖨਂ޾୩ګᖨਂय़ᛘፘ֕҅ݶฎ੒ྲᖨਂྯӞེ឴ݐᩒრጱ෸ײ᮷տ݄ݣݸݻᏟᦊ҅౯ጱᖨ
ਂᩒრฎވ०ප҅ইຎ०ප౯੪ӧ՗ᖨਂහഝପ೭හഝԧ̶

js੒᨝ጱӣय़ᇙ௔ 

ಘ઀ ҅ੂ੗ٰ҅ᕮ

ಘ઀ : ইຎӞӻ੒᨝ݢզႲےෛጱં௔҅ڞᬯӻ੒᨝ฎݢಘ઀ጱ̶
ᦏᬯӻ੒᨝ݒጱӧݢಘ઀҅Ԟ੪ฎӧᚆٚํෛጱં௔

Object.isExtensible ොဩ
Object.preventExtensions ොဩ

ੂ੗ ғ ੂ੗੒᨝ฎ೰ᮎԶӧݢ ಘ઀ ጱ҅Ӭಅํᛔ᫝ં௔᮷ӧݢᯈᗝጱҁnon-configurable҂੒
᨝̶

Object.isSealed ොဩ
Object.seal ොဩ

ٰᕮ: Ӟӻ੒᨝ฎٰᕮጱҁfrozen҂ฎ೰ਙӧݢಘ઀҅ಅํં௔᮷ฎӧݢᯈᗝጱҁnon-
configurable҂҅Ӭಅํහഝં௔ҁdata properties҂᮷ฎӧٟݢጱҁnon-writable҂̶

Object.isFrozen ොဩ
Object.freeze ොဩ
ၠٰᕮ Ө Ⴎٰᕮ

݄᯿ 

૪Ꭳইӥහᕟ҅ᖫٟӞӻᑕଧਖ਼හᕟಆଘ۸݄ଚᴻٌӾ᯿॔᮱ړහഝ๋҅ᕣ஑کӞӻ܋ଧӬӧ᯿॔ጱහ
ᕟ
var arr = [ [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 

2015ଙ҅HTTP/2 ݎ૲̶HTTP/2ฎሿᤈHTTPܐᦓҁHTTP/1.x҂ጱ๊դ҅֕ਙӧฎ᯿ٟ҅
HTTPොဩ/ᇫாᎱ/᧍Ԏ᮷ӨHTTP/1.xӞ໏̶HTTP/2चԭSPDY3҅ӫဳԭ௔ᚆ๋҅य़ጱӞӻ
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ፓຽฎࣁአಁ޾ᗑᒊᳵݝአӞӻᬳളҁconnection҂̶
HTTP/2ጱᇙ௔ғ१᮱ܴᖽ̵Server Push̵ग़᪠॔አ ҅ ԫᬰګփᬌ
HTTP/2 ᯻አԫᬰګ໒ୗփᬌහഝ҅ᘒᶋ HTTP 1.x ጱ෈๜໒ୗ҅ԫᬰܐګᦓᥴຉ᩸๶ๅṛ
ප̶ HTTP / 1 ጱ᧗࿢ߥ޾ଫಸ෈҅᮷ฎኧ᩸তᤈ҅Ḓ᮱޾ਫ֛ྋ෈ҁݢᭌ҂ᕟ౮҅ݱ᮱ړ
ԏᳵզ෈๜ഘᤈᒧړᵍ̶HTTP/2 ਖ਼᧗࿢ߥ޾ଫහഝۆړԅๅੜጱ଄҅ଚӬਙժ᯻አԫᬰګ
ᖫᎱ̶

ࣁHTTP /2 ӧׁٚᩢ TCP ᱾ള݄ਫሿग़ၞଚᤈԧ҅҅ݸ଄ԏړګHTTP/2 Ӿ҅ํԧԫᬰ ࣁ
HTTP/2Ӿғ

ӻᬳളӤਠ౮̶ܔࣁ᮷מӥಅํ᭗ݷऒݶ
හഝၞ̶ݻ݌զಥ᫹ձ఺හᰁጱݢӻᬳളܔ
හഝၞզၾ௳ጱ୵ୗݎᭆ҅ᘒၾ௳݈ኧӞӻ౲ग़ӻ଄ᕟ౮҅ग़ӻ଄ԏᳵݢզԤଧݎᭆ҅ࢩԅ໑ഝ
଄Ḓ᮱ጱၞຽᦩݢզ᯿ෛᕟᤰ̶

ᬯӞᇙ௔ֵ҅௔ᚆํԧຄय़൉܋ғ

ग़ӻTCP ᬳࢩଫ,ၾᴻԧߥ޾ᭆग़ӻ᧗࿢ݎአӞӻ TCP ᬳളֵ҅አӞӻᬳളଚᤈܛᵱᥝݝݷӻऒݶ
ളᘒଃ๶ጱ୊෸ਂٖ޾ၾᘙ̶
ଚᤈԻᲙݎࣈᭆग़ӻ᧗࿢҅᧗࿢ԏᳵ԰ӧ୽̶ߥ
ଚᤈԻᲙݎࣈᭆग़ӻߥଫ҅ߥଫԏᳵ԰ӧଗಟ̶
ᕆ̶᩼֗ضᕆ҅ හ꧊᩼य़սض꧊҅0ᤒᐏ๋ṛսضզଃӞӻ31bitጱսݢHTTP/2Ӿ҅ྯӻ᧗࿢᮷ࣁ
ํԧᬯӻսض꧊҅ਮಁᒒ޾๐࢏ۓ੪ݢզ॒ࣁቘӧݶጱၞ෸᯻ݐӧݶጱᒽኼ҅զ๋սጱොୗݎᭆ
ၞ̵ၾ௳޾଄̶

ᚆྯݢӥ҅٭header ൭ଃ cookie ጱఘ ࣁHTTP/1 Ӿ҅౯ժֵአ෈๜ጱ୵ୗփᬌ header҅ ࣁ
ེ᮷ᵱᥝ᯿॔փᬌپጯ܉پکጱਁᜓ̶
ԅԧٺ੝ᬯࣘጱᩒრၾᘙଚ൉܋௔ᚆ҅ HTTP/2੒ᬯԶḒ᮱᯻ݐԧܴᖽᒽኼғ

HTTP/2ࣁਮಁᒒ޾๐࢏ۓᒒֵአ“Ḓ᮱ᤒ”๶᪙ؙ᪵ਂ޾ԏݎڹᭆጱᲫ҆꧊੒҅੒ԭፘݶጱහഝ҅
ӧٚ᭗ᬦྯེ᧗࿢ߥ޾ଫݎᭆҔ
Ḓ᮱ᤒࣁHTTP/2ጱᬳളਂᖅ๗ٖতᕣਂ҅ࣁኧਮಁᒒ޾๐ݶو࢏ۓႹᬰࣈๅෛ;
ྯӻෛጱḒ᮱Ძ҆꧊੒ᥝԍᤩ᭄کے୮ڹᤒጱ๛ੲ҅ᥝԍ๊ഘᤒӾԏڹጱ꧊

Server Pushܨ๐ۓᒒᚆ᭗ᬦpushጱොୗਖ਼ਮಁᒒᵱᥝጱٖ਻ᶼضവᭆᬦ݄҅Ԟݞ“cache
push”̶

ᒒ push ጱದ๞҅൉ۓ๐ݐզ᯻ݢ຤ԶᩒრਮಁᒒฎӞਧտ᧗࿢ጱ҅ᬯ෸੪҅٭զమ᨝զӥఘݢ
ӥ֦٭਻ጱఘّ࢏ၨᥦࣁ੝Ӟᅩ୊᬴෸ᳵ̶୮ᆐٺզፘ੒ݢᕳਮಁᒒവᭆ஠ᥝጱᩒრ҅ᬯ໏੪ڹ
Ԟݢզֵአ prefetch̶
ֺই๐ۓᒒݢզԆۖ಩JS޾CSS෈կവᭆᕳਮಁᒒ҅ᘒӧᵱᥝਮಁᒒᥴຉHTML෸ٚݎᭆᬯԶ᧗
࿢̶
๐ۓᒒݢզԆۖവᭆ҅ਮಁᒒԞํ๦ڥᭌೠฎވളත̶ইຎ๐ۓᒒവᭆጱᩒრ૪ᕪᤩၨᥦ࢏ᖨਂ
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ᬦ҅ၨᥦݢ࢏զ᭗ᬦݎᭆRST_STREAM଄๶೏ත̶ԆۖവᭆԞ᭽ਝݶრᒽኼ҅ഘݙᦾ᧔҅๐࢏ۓ
ӧᚆᵋ׎ਖ਼ᒫӣොᩒრവᭆᕳਮಁᒒ҅ᘒ஠ᶳฎᕪᬦ݌ොᏟᦊ಍ᤈ̶

http/3 

ᡱᆐ HTTP/2 ᥴ٬ԧஉग़ԏڹ෯ᇇ๜ጱᳯ᷌҅֕ฎਙᬮฎਂࣁӞӻ૤य़ጱᳯ᷌҅Ԇᥝฎବ੶
ඪඅጱ TCP ܐᦓ᭜౮ጱ
HTTP/2 ֵአԧग़᪠॔አ҅Ӟᛱ๶᧔ݶӞऒݷӥݝᵱᥝֵአӞӻ TCP ᬳള̶֕୮ᬯӻᬳളӾ
ӧই HTTP/1 ԧׯݍ٭ᮎ੪տ੕ᛘ HTTP/2 ጱᤒሿఘ҅٭ሿԧӶ۱ጱఘڊ
ᶎጱಅํහഝ᮷ᤩݸӥ҅ෆӻ TCP ᮷ᥝ୏তᒵஇ᯿փ҅Ԟ੪੕ᛘԧ٭ሿӶ۱ጱఘڊࣁԅࢩ
ᴥलԧ̶֕ฎ੒ԭ HTTP/1.1 ๶᧔҅ݢզ୏ސग़ӻ TCP ᬳള҅ڊሿᬯᐿఘݝکݍ٭տ୽ٌߥ
ӾӞӻᬳള҅֟ۃጱ TCP ᬳളᬮݢզྋଉփᬌහഝ
ᮎԍݢᚆ੪տํՈᘍᡤץ݄کද TCP ܐᦓٌ҅ਫᬯ૪ᕪฎӞկӧݢᚆਠ౮ጱձۓԧ̶ࢩԅ
TCP ਂࣁጱ෸ᳵਫࣁॡᳩ҅૪ᕪ꧌෕ݱࣁᐿᦡ॓Ӿ҅ଚӬᬯӻܐᦓฎኧ඙֢ᔮᕹਫሿጱ҅ๅ
ෛ᩸๶ӧय़ሿਫ
चԭᬯӻܻ҅ࢩGoogle ੪ๅ᩸ᅖᅏ൥ԧӞӻचԭ UDP ܐᦓጱ QUIC ܐᦓ҅ଚӬֵአࣁԧ
HTTP/3 Ӥ҅HTTP/3 ԏݷڹԅ HTTP-over-QUIC҅՗ᬯӻਁݷӾ౯ժԞݢզݎሿ҅HTTP/3 ๋
य़ጱද᭜੪ฎֵአԧ QUIC

᧨᧨֦੒ TCP ӣེൎಋഀེࢥ޾ಋጱቘᥴ 

ӣེൎಋ

֦অ౯ฎਮಁᒒ
තک౯ฎ๐ۓᒒ
Ꮯᦊਠླߕժᬳളމ

ಋഀེࢥ

֦অ҅౯ᥝᕮ๳ԧ
ᑖᒵ҅ᬮํහഝဌํփᬌਠ౮
౯૪ᕪਖ਼හഝփᬌਠ౮ԧ҅ᵋ෸ᕮ๳
֦ᕮ๳҅މӧአ॔ࢧ

๐޾࢏ۓਮಁᒒୌᒈᬳള ҅ ᑱᆐ๐࢏ۓ጗ዻԧ҅ਮಁᒒտڊሿՋԍఘ٭ 

๐ۓᒒӧ᯿҅ސ ਮಁᒒᖀᖅૡ֢҅੪տݎሿ੒ොဌํࢧଫ҅ইຎ᪠ኧ࢏ᘺกጱᦾ҅੪տᬬࢧፓጱ
ᬡݢӧࣈ
๐࢏ۓ᯿҅ݸސਮಁᒒᖀᖅ҅ဳىᆐݸ๐࢏ۓ੪տӶ०አಁහഝ҅තکਮಁᒒහഝԏݸ੪տߥଫ
rst
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 ݎᒒཛྷࣘ۸୏ڹ

IIFE: ֵአᛔಗᤈڍහ๶ᖫٟཛྷࣘ۸҅ᇙᅩғ ࣁӞӻܔᇿጱڍහ֢አऒӾಗᤈդᎱ҅᭿ݒع
ᰁ٫ᑱ

;(function(){
    return { data: [] }
})();

AMD: ֵአrequireJS๶ᖫٟཛྷࣘ۸҅ᇙᅩғׁᩢ஠ᶳ൉्ڹกঅ̶

define('./index.js' , function(code){})

CMD: ֵአseaJS๶ᖫٟཛྷࣘ۸҅ᇙᅩғඪ೮ۖா୚ᩢׁف෈կ̶

define(function(require, exports, module) {  
  var indexCode = require('./index.js');
});

CommonJSғ nodejs Ӿᛔଃጱཛྷࣘ۸̶

var fs = require('fs')

UMDғّ਻AMD҅CommonJS ཛྷࣘ۸᧍ဩ̶
webpack(require.ensure)ғwebpack 2.x ᇇ๜ӾጱդᎱۆړ

ES Modulesғ ES6 ୚فጱཛྷࣘ۸҅ඪ೮import ๶୚ݚفӞӻ js ̶

import a from 'a';

cookie޾token ᮷නࣁheaderӾ҅ԅՋԍտۙ೮cookie҅ӧտۙ೮token 

cookie: ጭᴭݸݸᒒኞ౮ӞӻsessionidනࣁcookieӾᬬࢧᕳਮಁᒒ҅ଚӬ๐ۓᒒӞፗᦕ୯፳ᬯӻ
sessionid҅ਮಁᒒզེྯݸ᧗࿢᮷տଃӤᬯӻsessionid҅๐ۓᒒ᭗ᬦᬯӻsessionid๶ḵᦤ᫝ղԏ
ᔄጱ඙̶֢ಅզڦՈ೭کԧcookie೭کԧsessionid҅ݸ੪ݢզਠ๊قդ֦
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tokenғጭᴭݸݸᒒӧᬬࢧӞӻtokenᕳਮಁᒒ҅ਮಁᒒਖ਼ᬯӻtokenਂؙ᩸๶҅ᆐེྯݸਮಁᒒ᧗
࿢᮷ᵱᥝ୏ݎᘏಋۖਖ਼tokenනࣁheaderӾଃᬦ݄҅๐ۓᒒྯེݝᵱᥝ੒ᬯӻtokenᬰᤈḵᦤ੪ᚆ
ֵአtokenӾጱמ௳๶ᬰᤈӥӞྍ඙֢ԧ̶
xssғአಁ᭗ᬦݱᐿොୗਖ਼௶఺դᎱဳٌکف՜አಁጱᶭᶎӾ̶੪ݢզ᭗ᬦᚕ๜឴᩸ݎ҅௳מݐ᧗
࿢҅ԏᔄጱ඙̶֢
csrfғ᪜ᒊ᧗࿢ධ҅ڋᓌࣈܔ᧔҅ฎධڋᘏ᭗ᬦӞԶದ๞ಋྦྷྂḼአಁጱၨᥦ݄࢏ᦢᳯӞӻᛔ૩
้ᕪᦊᦤᬦጱᗑᒊଚᬩᤈӞԶ඙֢ҁইݎᮒկ҅ݎၾ௳҅ኜᛗᨰԾ඙֢ই᫨ᨴ޾ᨻԣࠟߝ҂̶ኧ
ԭၨᥦ้࢏ᕪᦊᦤᬦ҅ಅզᤩᦢᳯጱᗑᒊտᦊԅฎ፥ྋጱአಁ඙֢ᘒ݄ᬩᤈ̶ᬯڥአԧwebӾአ
ಁ᫝ղḵᦤጱӞӻᄋ၏ғᓌܔጱ᫝ղḵᦤݝᚆכᦤ᧗࿢ݎᛔ຤ӻአಁጱၨᥦܩ҅࢏ӧᚆכᦤ᧗࿢
๜᫝ฎአಁᛔౄڊݎጱ̶csrfଚӧᚆड़೭کአಁጱձ֜מ௳҅ਙݝฎྂḼአಁၨᥦ҅࢏ᦏٌզአ
ಁጱݷԎᬰᤈ඙֢
csrfֺৼғ؃ইӞਹᱷᤈአզᬩᤈ᫨ᨴ඙֢ጱURL࣎ࣈইӥғ

http://www.examplebank.com/withdraw?account=AccoutName&amount=1000&for=
PayeeName

ᮎԍ҅Ӟӻ௶఺ධڋᘏݢզݚࣁӞӻᗑᒊӤනᗝইӥդᎱғ

<img src="<http://www.examplebank.com/withdraw?account=Alice&a
mount=1000&for=Badman>">

ইຎํᨴಁݷԅAliceጱአಁᦢᳯԧ௶఺ᒊᅩ҅ᘒ঄ԏڟڹᦢᳯᬦᱷᤈӧԋ҅ጭ୯מ௳੢๚ᬦ๗҅ᮎԍ
঄੪տഖ०1000ᩒᰂ̶

Ӥᶎጱӷᐿධڋොୗ҅ইຎᤩxssධڋԧ҅ӧᓕฎtokenᬮฎcookie҅᮷ᚆᤩ೭҅کಅզ੒ԭ
xssධڋ๶᧔҅cookie޾tokenဌํՋԍ̶֕ڦ܄ฎ੒ԭcsrf๶᧔੪ํڦ܄ԧ̶
զӤᶎጱcsrfධڋԅֺғ

cookieғአಁᅩڋԧ᱾ള҅cookie๚०ප҅੕ᛘ᩸ݎ᧗࿢ݸݸᒒզԅฎአಁྋଉ඙֢҅ԭฎᬰᤈ
ಕྃ඙̶֢
tokenғአಁᅩڋ᱾ള҅ኧԭၨᥦ࢏ӧտᛔۖଃӤtoken҅ಅզݎֵܨԧ᧗࿢҅ݸᒒጱtokenḵᦤӧ
տ᭗ᬦ҅ಅզӧտᬰᤈಕྃ඙̶֢

ၨᥦ࢏ᖨਂ๢ګ 

Service Worker

Service Worker ฎᬩᤈࣁၨᥦ࢏ᙧݸጱᇿᒈᕚᑕ҅Ӟᛱݢզአ๶ਫሿᖨਂۑᚆ̶ֵአ Service
Workerጱᦾ҅փᬌܐᦓ஠ᶳԅ HTTPS̶ࢩԅ Service Worker Ӿၿ݊ک᧗࿢ೝ౼҅ಅզ஠ᶳֵ
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አ HTTPS ܐᦓ๶כᵑਞ̶قService Worker ጱᖨਂӨၨᥦٌ࢏՜ٖୌጱᖨਂ๢ګӧ҅ݶਙ
ᖨਂ҅ଚӬᖨਂฎ೮ᖅ௔ጱݐᯈᖨਂ̵ই֜᧛܃Զ෈կ̵ই֜ߺᖨਂګզᦏ౯ժᛔኧഴݢ

Memory Cache

Memory Cache Ԟ੪ฎٖਂӾጱᖨਂ҅Ԇᥝ۱ތጱฎ୮ڹӾᶭᶎӾ૪ᕪಬکݐጱᩒრ,ֺইᶭ
ᶎӤ૪ᕪӥ᫹ጱ໏ୗ̵ᚕ๜̵ࢶᇆᒵ̶᧛ਂٖݐӾጱහഝᙗਧྲᏺፏள,ٖਂᖨਂᡱᆐ᧛ݐ
ṛප҅ݢฎᖨਂ೮ᖅ௔உᎨ҅տᵋ፳ᬰᑕጱ᯽නᘒ᯽න̶ Ӟ෮౯ժىᳮ Tab ᶭᶎٖ҅ਂӾ
ጱᖨਂԞ੪ᤩ᯽නԧ

Disk Cache

Disk Cache Ԟ੪ฎਂؙࣁᏝፏӾጱᖨਂ҅᧛ݐ᭛ଶౌᅩ҅֕ฎՋԍ᮷ᚆਂؙکᏺፏӾ҅ྲԏ
Memory Cache ᙯࣁ਻ᰁؙਂ޾෸ප௔Ӥ
ڣᖨਂӾ҅Disk Cache ᥟፍᶎच๜ฎ๋य़ጱ̶ਙտ໑ഝ HTTP Herder Ӿጱਁྦྷ࢏ಅํၨᥦࣁ
ෙߺԶᩒრᵱᥝᖨਂ҅ߺԶᩒრݢզӧ᧗࿢ፗളֵአ҅ߺԶᩒრ૪ᕪᬦ๗ᵱᥝ᯿ෛ᧗࿢̶ଚ
Ӭࣁֵܨ᪜ᒊᅩጱఘ٭ӥ҅ፘ࣎ࣈݶጱᩒრӞ෮ᤩᏝፏᖨਂӥ๶҅੪ӧտེ݄ٚ᧗࿢හഝ̶
ᕷय़᮱ړጱᖨਂ᮷๶ᛔ Disk Cache҅ىԭ HTTP ጱܐᦓ१Ӿጱᖨਂਁྦྷ҅౯ժտࣁӥ෈ᬰᤈ
ᧇᕡՕᕨ

Push Cache

Push Cacheҁവᭆᖨਂ҂ฎ HTTP/2 Ӿጱٖ਻҅୮զӤӣᐿᖨਂ᮷ဌํ޸Ӿ෸҅ਙ಍տᤩֵ
አ̶ਙࣁݝտᦾҁSession҂Ӿਂ҅ࣁӞ෮տᦾᕮ๳੪ᤩ᯽න҅ଚӬᖨਂ෸ᳵԞஉᎨฮ҅ࣁ
Chromeၨᥦ࢏Ӿړ5ํݝᰦૢݶ҅ݦ෸ਙԞଚᶋӸ໒ಗᤈHTTP१Ӿጱᖨਂ೰ե

୩ᖨਂ 

୩ᖨਂғӧտݻ๐ݎ࢏ۓᭆ᧗࿢҅ፗള՗ᖨਂӾ᧛ݐᩒრ҅ࣁchromeഴݣګጱNetworkᭌᶱ
Ӿݢզ፡کᧆ᧗࿢ᬬ200ࢧጱᇫாᎱ҅ଚӬSizeดᐏfrom disk cache౲from memory cache̶
୩ᖨਂݢզ᭗ᬦᦡᗝӷᐿ HTTP Header ਫሿғExpires ޾ Cache-Control

Expires
Cache-Control

 ᖨਂࠟܐ

໑ഝᖨਂ࢏ۓ᧗࿢҅ኧ๐᩸ݎ࢏ۓ๐ݻ൭ଃᖨਂຽᦩ࢏ၨᥦ҅ݸᖨਂ०පګᖨਂ੪ฎ୩ࠟܐ
ຽᦩ٬ਧฎֵވአᖨਂጱᬦᑕ

Last-Modified޾If-Modified-Since
ETag޾If-None-Match
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ԅՋԍ᭗ଉݎࣁᭆහഝईᅩ᧗࿢ጱ෸ֵײአጱฎ 1x1 ؟ᔰጱ᭐ก gif ࢶᇆ 

ᚆड़ਠ౮ෆӻ HTTP ᧗࿢+ߥଫҁੱᓕӧᵱᥝߥଫٖ਻҂
᥶ݎ GET ᧗࿢ԏݸӧᵱᥝ឴॒޾ݐቘහഝ̵๐࢏ۓԞӧᵱᥝݎᭆහഝ
᭿ع᪜ऒҁimg ॠᆐඪ೮᪜ऒ҂
ಗᤈᬦᑕ෫ᴥल
ፘྲ XMLHttpRequest ੒᨝ݎᭆ GET ᧗࿢҅௔ᚆӤๅঅ
GIFጱ๋֗ݳဩ֛ᑌ๋ੜҁ๋ੜጱBMP෈կᵱᥝ74ӻਁᜓ҅PNGᵱᥝ67ӻਁᜓ҅ᘒݳဩጱGIF҅ݝ
ᵱᥝ43ӻਁᜓ҂

tokenੂے 

ᵱᥝӞӻsecretҁᵋ๢හ҂
ኞ౮ӞӻਁᒧԀ(token)҅ᬬ(Ꮁੂݩইᨴ)ᓒဩ(ইғHMAC-SHA256)੒payloadੂے޾አsecretڥᒒݸ
ᒒڹࢧ
headerӾଃӤtokenࣁᒒྯེrequestڹ
໏ጱᓒဩᥴੂݶᒒአݸ

es6 դᎱ᫨es5 դᎱ 

ES6 ᫨ ES5 ፓڹᤈӱຽᯈฎአ Babel҅᫨ഘጱय़ᛘၞᑕইӥғ
ᥴຉғᥴຉդᎱਁᒧԀ҅ኞ౮ ASTҔ
᫨ഘғೲӞਧጱᥢڞ᫨ഘ̵ץද ASTҔ
ኞ౮ғਖ਼ץදݸጱ AST ᫨ഘ౮ฦ᭗դᎱ̶

ӾᳵՈධڋ 

๐ݻ࢏ۓਮಁᒒݎᭆ̶ᰬل
ධڋᘏ౼឴כ҅ᰬلኸࣁᛔ૩ಋӤ̶
ᆐݸධڋᘏᛔ૩ኞ౮Ӟӻ̓։᭜ጱ̈́ݎ҅ᰬلᕳਮಁᒒ̶
ਮಁᒒතک։᭜ጱ҅ݸᰬلኞ౮ੂےhash꧊ݎᕳ๐̶࢏ۓ
ධڋᘏ឴஑ੂےhash꧊҅አᛔ૩ጱᐺᰬᥴੂ឴஑፥ᑃᰬ̶
̶࢏ۓᕳ๐ݎhash꧊҅ੂے෸ኞ౮؃ጱݶ
๐࢏ۓአᐺᰬᥴੂ឴஑؃ᑃᰬ̶
๐࢏ۓአےᑃᰬੂےփᬌמ௳

 ੂےᒒڹ

PlanA
ֵአ Base64 / Unicode+1 ᒵොୗੂے౮ᶋก෈҅ݸᒒᥴ୏ԏਂٚݸਙጱ MD5/MD6 ̶
PlanB
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ፗളֵአ MD5/MD6 ԏᔄጱොୗݐ Hash ҅ᦏݸᒒਂ Hash ጱ Hash ̶

httpsᶭᶎളතhttp᧗࿢ 

<meta http-equiv="Content-Security-Policy" content="upgrade-insecure-re
quests">

// ၨᥦ࢏ӧّ਻ݣݸࣁᦡᗝ
header("Content-Security-Policy: upgrade-insecure-requests");
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හഝᕮ຅ ᦡᦇཛྷࣳ

හഝᕮ຅ 
ฎ԰ፘԏᳵਂࣁӞᐿ౲ग़ᐿᇙਧىᔮጱහഝزᔰጱᵞݳ

1. හഝ ฎൈᬿਮᥡԪᇔጱᒧ҅ݩฎᦇᓒ๢Ӿݢզ඙֢ጱ੒᨝҅ฎᚆᤩᦇᓒ๢ᦩ҅ڦଚᬌفᕳᦇᓒ๢
॒ቘጱᒧݩᵞݳ

ᑕଧᦡᦇ = හഝᕮ຅ + ᓒဩ

ᓒဩ 
ᥴ٬ᇙਧᳯ᷌࿢ᥴྍṈጱൈᬿ҅ࣁᦇᓒ๢Ӿᤒሿԅ೰եጱํᴴଧ҅ڜଚӬྯ๵೰եᤒᐏӞӻ
౲ग़ӻ඙֢

෸ᳵ॔๥ଶ

ಗᤈེහ ᴤ ᶋྋୗ๞᧍

12 O(1) ଉහᴤ

2n+3 O(n) ᕚ௔ᴤ

3n²+2n+1 O(n²) ଘොᴤ

2nེො O(nེො) ೰හ

හᕟ 
੪ฎፘݶහഝᔄࣳҁݢզฎच๜ᔄࣳԞݢզฎᛔਧԎ੒᨝҂ጱزᔰೲӞਧᶲଧഭڜጱᵞ҅ݳ
ਙժਂٖࣁӾೲᆙᬯӻݸضᶲଧᬳᖅਂනࣁӞ᩸

᱾ᤒ 
᱾ᤒฎᖀහᕟԏݸᒫԫᐿ๋᭗አጱහഝᕮ຅҅ฎӞᐿᇔቘਂؙزܔӤᶋᬳᖅ̵ᶋᶲଧጱਂؙ
ᕮ຅҅හഝزᔰጱ᭦ᬋᶲଧฎ᭗ᬦ᱾ᤒӾጱ೰ᰒ᱾ളེଧਫሿጱ

ᕚ௔ᤒ 
ᵭӻ౲ग़ӻහഝزᔰጱํᴴଧڜ
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຾ғኧᔮᕹᛔۖړᯈ҅᭛ଶ᫾ள̶֕ᑕଧާฎ෫ဩഴګጱ̶

ञғฎኧnewړᯈጱٖਂ҅Ӟᛱ᭛ଶྲ᫾ౌ҅ᘒӬ਻ฃԾኞٖਂᏦᇆӧᬦአ᩸๶๋ො̶׎

ᥡ੊ᘏཛྷୗ޾ᦈᴅ-ݎ૲ཛྷୗጱݱ҅ڦ܄ᛔᭇአԭՋԍ࣋
ว 

ᥡ੊ᘏᦡᦇཛྷୗ
ᛔۖ᭗Ꭳਙժ̶ݒኞදݎᤒ҅୮ձ֜᫨ாڜ᫫կᦡᦇӾฎӞӻ੒᨝҅ᖌಷӞӻׁᩢࣁ

ୌӞӻᥡ੊ᘏཛྷୗڠ //
class Observers{
  // ၾ௳ᴚڜ አ๶ਂؙ ၾ௳
  observers = []
  // ၾ௳ݎړ ҅୮ํᵱᥝጱ෸ײᬰᤈၾ௳ݎړ
  notify(){
      this.observers.forEach( observer => observer.update() )
  }
// ၾ௳Ⴒے
  attach(observer){
    this.observers.push(observer)
  }
}

// ၾ௳
let observer = {
  update(){
    console.log("᭗Ꭳ౯")
  }
}

let observers = new Observers;
// Ⴒےෛጱၾ௳
observers.attach(observer);
௳ၾݎړ //
observers.notify()
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૲-ᦈᴅཛྷୗݎ

ᭆᕳᇙਧጱളතݎ૲ᘏҁpublishers҂҅ၾ௳ӧտፗളݎ؉ݞᭆො҅ݎ૲-ᦈᴅཛྷୗ҅ၾ௳ጱݎࣁ
ᘏ҅ݞ؉ᦈᴅᘏ̶
૲ᘏݎ޾ӾՕ҅ਙਖ਼ᦈᴅᘏ௳מ؉ݞᵱᥝӞӻᒫӣොᕟկ̶҅ࣁᦈᴅᘏӧᎣ᭲੒ොጱਂ޾૲ᘏݎ
Ԁᘶ᩸๶҅ਙᬦᄁړ޾ᯈಅํᬌفጱၾ௳̶ഘݙᦾ᧔҅ݎ૲-ᦈᴅཛྷୗአ๶॒ቘӧݶᔮᕹᕟկጱמ
௳Իၞֵ҅ܨᬯԶᕟկӧᎣ᭲੒ොጱਂ̶ࣁ

// ᦈᴅᘏཛྷୗ
class Dep {
ୌᦈᴅᘏ᧣አ຾ڠ //  
    subs = []
  // ਖ਼ၾ௳Ⴒکے᧣አ຾Ӿ
  addSub(sub){
    this.subs.push(sub)
  }
  // ᧣አᦈᴅᘏๅෛොဩ
  notify(){
    this.subs.forEach( sub => sub.update() )
  }
}
const dep = new Dep;
૲ᘏݎ //
var publisher = {
  publish(sub) {
    sub.notify()
  }
}

// አಁ
var subscribe = {
  update() {
    console.log('update')
  },
  subscribe(sub) {
    sub.addSub(this);
  }
}
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publisher.publish(dep)
subscribe.subscribe(dep)

ӷᐿཛྷୗ๜ᨶ᮷ฎӞ໏ጱ҅ԆᥝىᲫᅩ᮷ࣁԭဳٙҁႲٙဳکےහᕟӾ҂޾᥶ݎҁ᥶ٙဳݎ
හᕟӾጱٖ਻҂҅ݝฎᦈᴅ/ݎ૲ཛྷୗ੒ဳٙ޾᥶ݎᬰᤈԧᥴᘠ̶ݢզ፡ֵ҅کአᦈᴅݎ૲
ཛྷୗӾݎ૲ᘏ᥶ݎpublishጱ෸ݢ҅ײզᭌೠ᥶ߺݎӞԶᦈᴅᘏᵞݳҁࢩԅpublish݇හփ᭓
ԧӾᳵᵞݢ҅ݳզਧԎग़ӻpubsubᵞݳ҂҅ᘒᥡ੊ᘏཛྷୗݝڞᚆ᥶ݎಅํጱᤩᥡ੊੒᨝
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 ᳯ᷌ݪل
य़ጱ೴౴ฎՋԍҘ๋ݪل๚๶6ӻ์෸ᳵ᯾҅఍ᥧ஑ࣁ .1
2. ఍ᦇښই֜ظ๐ᬯԶ೴౴Ҙ
3. ᬦ݄6ӻ์෸ᳵ᯾ظݪل๐ጱ๋य़ጱ೴౴ฎՋԍҘ
4. ֦ই֜ᤍᰁ౮ۑҘ
Ҙۑই֜ᤍᰁ౮ݪل .5
כአ๶ᏟګဌํՋԍᔮᕹ/๢ํݪل .6
7. ྯӻՈᎣ᭲ݪلጱڹᬰፓຽҘ
8. ํՋԍᳯ᷌౲ᘏወᡤݢզ൉ڊ๶஑ݳکቘ޾᭗஁ጱ॔ࢧҘ
ᯈړՈާݪل .9

10. ֦ժ᮱ᳪํپӻՈ
11. ֦ԅՋԍᐶᘳ
᯾ߺࣁ֦֘ .12
13. ֦ጱᡈᩒ֛ᔮ
14. ԏ֦ڹጱᡈᩒग़੝
15. ԅՋԍ๶Ӥၹݎ઀
16. ԏݪلڹጱᶱፓᓕቘ ҅դᎱᓕቘ҅ᛔۖ຅ୌૡٍ
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