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Reactive & Effect

B (ER

html
<div id="app"></div>

<script src="./reactivity.global.js"></script>

<script>
P Debug
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// const state shallowReactive({ name: 'jw', age: 30 })

// const state

readonly({ name: 'jw', age: 30 })
const state = reactive({ name: 'jw', age: 30})
effect(() => {
app.innerHTML = state.name + '4&%' + state.age + '& 7"
1)
setTimeout (() => {
state.age++;
}, 1000)

</script>

reactive FiASENIERTMproxyX IS, effect FEMA reactive NHRATEHITIKFIME, T
EEMTITSEFIT effect BREL~

fm5Sreactiveifl

JE
import { isObject } from "@vue/shared"
function createReactiveObject(target: object, isReadonly: boolean) {
if (!isObject(target)) {

return target

}

// AR Zreactive ik

export function reactive(target: object) {
return createReactiveObject(target, false)

}

/] JEEIRITT%, AR R RATE AT ..

/*

export function shallowReactive(target: object) {
return createReactiveObject(target, false)

}

export function readonly(target: object) {

return createReactiveObject(target, true)
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*/

JE
export function isObject(value: unknown) : value is Record<any,any> {
return typeof value === 'object' && value !== null
}
FRUIEAIAIXL T E NS HVIRE — ISR RE, BUREIEEIHR
JE

const reactiveMap = new WeakMap(); // ZEA75IFK
const mutableHandlers: ProxyHandler<object> = {

get(target, key, receiver) {

/] S WERHUE AU iR g
const res = Reflect.get(target, key, receiver);

return res;

}s

set(target, key, value, receiver) {

/1 FES TR i AT DA fid A e FFect AT
const result = Reflect.set(target, key, value, receiver);

return result;

}

function createReactiveObject(target: object, isReadonly: boolean) {
if (!isObject(target)) {

return target

const exisitingProxy = reactiveMap.get(target); // WRCEARHE N B BR BIAH ) FIX 2
if (exisitingProxy) {
return exisitingProxy;

¥
const proxy = new Proxy(target, mutableHandlers); // XXt HRiFEATAH Debug
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JE
const enum ReactiveFlags {

IS _REACTIVE = '__v_isReactive'
}
const mutableHandlers: ProxyHandler<object> = {
get(target, key, receiver) {
if(key === ReactiveFlags.IS_REACTIVE){ // fEget"3&ImFriR, 43RENIS_REACTIVERR[F

return true;

}

function createReactiveObject(target: object, isReadonly: boolean) {

if(target[ReactiveFlags.IS REACTIVE]){ // 7EGI&Em N XX RS THVE, B2 e 2mh

return target

}
}
XEFRA DL ESERMET T ~~~, HLXEBERIZIER VU ERNEBSRAST.

RS effectifEl

js
let activeEffect; // H¥uTEEHITHeffect

let effectStack = []; // ffieffects|Fk
class ReactiveEffect {
active = true;
deps = [1; // WitkeffectrP i M 2Ii))EE
constructor(public fn) { }

run() { Debug
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}
if (leffectStack.includes(this)) { // BFilkeffecth B NAE T E L EH
try {
effectStack.push(activeEffect = this);
return this.fn();
} finally {

effectStack.pop();
activeEffect = effectStack[effectStack.length - 1];

¥
export function effect(fn, options?) {
const effect = new ReactiveEffect(fn); // BlEm i effect

_effect.run(); // ikmieffectERINIAT

(OEULES
BIAHUT efrect BIRNIMIE, HHTHMIRE

get(target, key, receiver) { g
if (key === ReactiveFlags.IS_REACTIVE) {
return true;
}
const res = Reflect.get(target, key, receiver);
track(target, 'get', key); // Wi

return res;

Js
const targetMap = new WeakMap(); // iCFMKHIK R
export function track(target, type, key) {

if(!isTracking()){ // activeEffect !== undefined

return Debug
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if (!depsMap) {
targetMap.set(target, (depsMap = new Map()))

}
let dep = depsMap.get(key);
if (!dep) {
depsMap.set(key, (dep = new Set())) // {¥%: { J&M :[ dep, dep 1}}
}
let shouldTrack = !dep.has(activeEffect)
if(shouldTrack){
dep.add(activeEffect);
activeEffect.deps.push(dep); // ikeffecticftdep, XAffE2LnT LLAH Ti5HE
}

BRI AYeffect4EIFRUBRET AR, RELBMERMWATLARRA IR AYeffectEREREEHT run

Az B A

JE
set(target, key, value, receiver) {
/1 FESTRAE I AT LB BT i & e FFect $1AT
let oldValue = target[key]

const result = Reflect.set(target, key, value, receiver);

if (oldvalue !== value) {

trigger(target, 'set', key, value, oldValue)

}

return result;

export function trigger(target,type,key?,newValue?,oldValue?){ d
const depsMap = targetMap.get(target); // 3REUKSNAIHLGE
if (!depsMap) {
return
}
const deps = []; Debug
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¥
const effects = [];
for(const dep of deps){
if(dep){
effects.push(...dep); // ¥effecteifFFleffects

¥

¥

for(const effect of effects){
if(effect !== activeEffect){ // WikeffectAjeHRTIE/EIZITeffect

effect.run(); // EHFPIT i

¥

}

}
{E1keffect

JE
function cleanupEffect(effect){
const {deps} = effect; // iG¥leffect
for(let i = @ ; i < deps.length;i++){

deps[i].delete(effect);

}
}
export class ReactiveEffect {
stop(){
if(this.active){
cleanupEffect(this);
this.active = false
}
}
}

export function effect(fn, options?) {
const _effect = new ReactiveEffect(fn);

_effect.run();

const runner = effect.run.bind( effect); Debug
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AR

get(target, key, receiver) {
if (key === ReactiveFlags.IS REACTIVE) {

return true;

}
/] AR UE BRI AR
const res = Reflect.get(target, key, receiver);

track(target, ‘'get', key);

if(isObject(res)){
return reactive(res);

}

return res;

SREMREIERNSR, NREXNERIGIENSR, AMSLRENE

Computed

B getter REL, FHRIE getter FNREHEIREI— N AR ref XI5,

class ComputedRefImpl {
public effect;
public value;
public dep;
public _dirty = true;
constructor(getter,public setter) {
this.effect = new ReactiveEffect(getter, ()=>{
if(!this. dirty){ // HBHMEARI i dirty bk 58
this. dirty = true;

js

js
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1)
}
get value(){ // HWUEMIKHgEZEAT RS
if(isTracking()){
trackEffects(this.dep || (this.dep = new Set));
}
if(this._dirty){ // WRZHEE, AT
this. dirty = false;
this. value = this.effect.run();
}
return this._value;
}

set value(newValue){

this.setter(newValue)

}

export function computed(getterOrOptions) {
const onlyGetter = isFunction(getterOrOptions); // &AM EEG Rgetter
let getter;
let setter;
if (onlyGetter) {
getter = getterOrOptions;
setter = () => { }

} else {

getter = getterOrOptions.get;

setter = getterOrOptions.set;

}
/] BV E BN
return new ComputedRefImpl(getter, setter)

tll#EReactiveEffectlt, &N scheduler BEREY, THEKEIEMEZCRTERLLGE!

export function triggerEffects(dep) { // fil’kdep XJifjeffectiT
for (const effect of dep) {

JE
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}

}
export function trackEffects(dep) { // Wifidep XtMifjeffect
let shouldTrack = !dep.has(activeEffect)
if (shouldTrack) {
dep.add(activeEffect);
activeEffect.deps.push(dep);

deferredComputed

ZRELSHE, RMR—REH. SEIFEEEM nextrick FEEHT

JE
const queue = [];
let queued = false;
const flush = () => { // REBAF
for (let i = @; i < queue.length; i++) {
queuel[i]()
}
queue.length = 0
queued = false
}
const scheduer = (fn) => {
queue.push(fn);
if (!queued) {
queued = true;
Promise.resolve().then(flush)
}
}
class DeferredComputedRefImpl {
public dep;
public _dirty = true;
public _value; Debug
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let scheduled = false; // SEMAWACIZ R, Z2IKEHMERPAT—IK
this.effect = new ReactiveEffect(getter, () => { // WEHEscheduler
if (!scheduled) {
const valueToCompare = this. value; // WKEIHIMEZSALET S34T (R
scheduled = true;
scheduer(() => {
if (this._get() !== valueToCompare) {
triggerEffects(this.dep); // MRIHEJEIEXS N effect EHTHAT
}
scheduled = false;
1
for (const e of this.dep) { // MitHJEMHEMKBITHEIEIERN . fFEZRIEHdirty
if (e.computed) {

e.scheduler!()

}
}
}
this._dirty = true;
3
this.effect.computed = true; // ¥Fric NitEEH:
}
_get() {
if (this._dirty) { // WOREMEE, $ATHEL
this. dirty = false;
this. value = this.effect.run();
}
return this._value;
}
get value() { // HUEMIRHgEATRBIEE
if(isTracking()){
trackEffects(this.dep || (this.dep = new Set));
}
return this. get();
}

export function deferredComputed(getter) { Debug
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Ref

EE— T ABEFIRE—MEAIUE AT ref IR,

Ref & ShallowRef

function createRef(rawValue, shallow) { g
return new RefImpl(rawValue,shallow); // KHEHATHA

}

/1 BRI AT R, AR LA R TR E AR

export function ref(value) {
return createRef(value, false);

}

/] Qi ERref ASBHATIREARE

export function shallowRef(value) {

return createRef(value, true);

function toReactive(value) { // x5 EEAL Ny 2 g
return isObject(value) ? reactive(value) : value
}
class RefImpl {
public value;
public dep;
public _ v _isRef = true;
constructor(public rawValue, public _shallow) {
this. value = shallow ? rawValue : toReactive(rawvalue); // HrefAFHEEHRKMNAHE
}
get value(){
if(isTracking()){

trackEffects(this.dep || (this.dep = new Set)); // WK e
ebug
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¥
set value(newVal){
if(newval !== this.rawValue){
this.rawValue = newVal;
this. value = this. shallow ? newVal : toReactive(newVal);

triggerEffects(this.dep): // filRKSEH

toRef & toRefs
js
class ObjectRefImpl {
public v _isRef = true
constructor(public _object, public _key) { }
get value() {
return this. object[this. key];
}
set value(newVal) {

this. object[this. key] = newVal;

}
export function toRef(object, key) { // WWip R 5F G HEA B EEA S ref

return new ObjectRefImpl(object, key);
}
export function toRefs(object) { // ¥FrE K@M H S iref
const ret = Array.isArray(object) ? new Array(object.length) : {};
for (const key in object) {
ret[key] = toRef(object, key);
}

return ret;

Debug
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BTSRRI RIART R

js
get(target, key, receiver) {
if(key === ReactiveFlags.RAW){
return target
}
}
export function toRaw(observed){
const raw = observed && observed[ReactiveFlags.RAW];
return raw ? toRaw(raw) : observed;
}
markRaw
R RAE LA
JE

function createReactiveObject(target: object, isReadonly: boolean) {

/] ...
if ( target[ReactiveFlags.SKIP]){

return target

}

export function markRaw(value) {
def(value,ReactiveFlags.SKIP,true);

return value;

EffectScope

effectScope2— M EREL, ReffectScopeRESIRBI— NS, HEFEE T run flstop; Erundh
EXHIFrBeffecttiE], TEIEART scopeXISAIstop(TTiEiZ/a, FIBRIRKIERRIZLET
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LSU GuiiveL T eCLotupe;
class EffectScope {

active = true;

effects = []

run(fn) {

if (this.active) {
try {

this.on(); // BATHIEE Frid HATIEEZ T effect

return fn();
} finally {
this.off();

activeEffectScope = effectScopeStack[effectScopeStack.length - 1];

}
}
}
on() {
if (this.active) {
effectScopeStack.push(this);
activeEffectScope = this;
}
}
off() {
if (this.active) {
effectScopeStack.pop();
}
}
stop(){
if(this.active){ // {F1EBKIXVEH stop
this.effects.forEach(e=>e.stop());
this.active = false
}
}

}
export function effectScope() {

return new EffectScope();

Debug
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i ( active){
push(effect);

}
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