BlimEN N ENRAZR . md 2026-06-26

RUBHAMNEIRANRARR (React / BIESRIE / TS / Vue /
MEge / TFEMK)
ASTRASTRIEN TR, % 6 KEM (React, EVAGHZEL TypeScript, Vue, HAE(ML. T72

) REME, SREHRORE + BRAE + ABT6. &S 3-8 FRRENEISHENRT
Ee

il
Al

-~

. React (23 &)

ELARIE (27 /)
TypeScript (27 @&)

Vue (24 &)

MHEREMUIL (23 /&)

. I (23 &)

o (R EHXETRRSEIEN

[ ]
EH I3 1
. . ’ .

—. React (23 &)

Q1: Fiber ZEA9 T{ERIE?

BILER: Fiber 2 React 16 SIARIMHASIZE (Reconciliation Engine) , EERITIERD A FHT. AJIRE
MER/NT{ESTT,

TEIRIE:

1. BURBEEHE: B Fiber DRXIR— React JTX, 88 . . . .
(WEH) FEFER, FR—R Fiber

.
2. MBI . LEPEIAR Fiber £ ( 0 ) . EETHHIE 5T
FREEEORIR, IRV TAmEIANE.
3. PR ERIER:
o Render BiEz (RIFRER) : 15F [ TEH, ¥EEEET Fiber 1, tRCEIER
(Placement/Update/Deletion) ,
o Commit BiER (ARIHRlA) : BEWER—XIMHRAZEIESE DOM, &R
/ B,
4. [EHIA (Time Slicing) : &J 5% IEEFMESIR 5ms /N, Bl
RUERIA T TR,

scheduleUpdate - scheduleWork - workLoop (yield when no time)
> beginWork (down) - completeWork (up) - commitWork (sync)
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Q2: ReactReconciler J9{aJESRH Fiber Z8%47?
FRESLE:

1. BBRECPEZERR: React 15 ZHISKA Stack Reconciler, BIFEBE—BEFRTEFRT, KIES
(>16ms) SPEEFLIE, SERWM. =i,
2. SIS : Fiber TSI AT (LRRAI) | SCREMEREH (FAFPEAN) FTEEMTR
B (BUEmE) .
3. FEHAESSYE: 9 Concurrent Mode, . &= React 18 HHRHEERE
X,
4. BIFRERIRE . TTHMTEMETRIRE, 455 Error Boundary I2FHE4T 4.

Q3: useState 2U{AISCINAY?

THIRE (BFER)

/1 HEEEER
function mountState( ) {
const hook = mountWorkInProgressHook(); // €& hook Tom3iEZEl| fiber.memoizedState

R

hook.memoizedState = typeof initialState === 'function' ? initialState() :
initialState;

hook.queue = { pending: , dispatch: };

const dispatch = dispatchAction.bind( , currentlyRenderingFiber, hook.queue);

hook.queue.dispatch = dispatch;
return [hook.memoizedState, dispatch];

}
/] SEFBER
function dispatchAction( ) {
const update = { action, next: , lane: requestUpdatelLane() };

// $%3RIENN update
enqueueRenderPhaseUpdate(queue, update);
/] VEEEH

scheduleUpdateOnFiber(fiber, update.lane);

¥
K=
* Hook LIER/FZHETE Fiber TTRAY t;
. B AE SRR EH;
* BIR FER—SHPSMAIE (React 18 BnhittibIE, Promise/setTimeout FHEF) .

Q4: React Fiber 2+A47?

REX: Fiber 2 React AERHIMNAEIE + BHELEHE, EXI"EH DOM TR RIFRAR.
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BIEENEX:

1. 3R9EME: FFAUNES|IZE (Reconciler) .
2. BURGHEER: B Fiber THRE—N ISR, GAEMHESE. DOM EE. TIERZE. BWERNER

=
=Jo

b

Bl 1568

/ {AHSEA ('div' / FunctionComponent / ClassComponent)

Diff AT RBITI =

E3L DOM / 2L/
/ / WLEatEET
/ #|H props
Hook $i#3% / S4B state

/ BYEFB¥RT (Placement/Update/ChildDeletion)
/ L5k
ERS—ERINN TR (BEEF)

Q5: HE/ME React HHY diff %
=XEEE (I Oo(n®) BEA O(n))

1. Tree Diff (R4R) : FENR, FEEEBHTR. GRITREERY, BEMHIREE.
2. Component Diff ({B{44%) :

o [FRBYAM: WEET diff;

o A[ERBUANY: BIESBRERFR.
3. Element Diff (FJTER) : B <oy tMRERTTEIIE—MG,

o B key: Fkey INET R, BonfUEmMIEEE,;

o Jgkey: RIMFENIILL, MEEEEZHE.

RIESEE: FIRERSVRITERE—H/Y (X AWSS ID, AZEH index) ,

Q6: WML useEffect 735 async/await?
BiESZE (88R)
useEffect(async () => { // X iR[A Promise, React A=ZFHEHF

await fetchData();
s [

IFRSE:
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/] 31 WEBEN async EREL
useEffect(() => {
const load = async () => {
const data = await fetchData();
setData(data);
s
load();
o LD

/] FER2: RS
const fetchData = async () => { /* ... */ };
useEffect(() => { fetchData(); }, [1);

IRA: AEIREAIRE] , BIR[EEBEREL (cleanup) . EREUR[E] Promise,
SAIE TBIERE ZhE, SHEEEELNY.

alikfiiL: £ EiHIEK:

useeEffect(() => {
const ctrl = new AbortController();
fetch(url, { signal: ctrl.signal }).then(...);
return () => ctrl.abort();

¥, [url]);

Q7: React Fiber 24HaIsLI EFMIFERT1E?

AR =324
1. aJFhlifi: BRHIT— Fiber BIT/RGE , BE A et , TEEHSEZEEE
5.
2. ARE: &I ICAEHRIHE, TORMETR Fiber 444E o

3. AffiSeR: BNEHET (k) |, BIESIENAG BT aTIRRAIE R 5EER.
SEISCHE

function workLoopConcurrent() {
while (workInProgress !== && !shouldyield()) {
workInProgress = performUnitOfWork(workInProgress);

}
}

function shouldYield() {
return performance.now() >= deadline; // 5ms BJ[EFH

}
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EERET SCI, LB FRRE, L REME
¥f.

Q8: React HfiINEAISCIFEIEEHA?
¥t API: + .

[RIE:

const OtherComponent = React.lazy(() => import('./OtherComponent'));

function App() {
return (
<Suspense fallback={<Loading />}>
<OtherComponent />
</Suspense>
)
}

1. FEKORE] Promise BRI :
2. B/REZHT React il Promise, #E Suspense Y fallback;

3. Promise resolve [FEFTiEAR, SR AHEAN,;

4. JE/RIE Throw Promise HEZCILERATHNT, SERIESABRE.

IEELRIINE (React Router v6) :

const Home
<Route path

lazy(() => import('./pages/Home"'));
"/" element={<Suspense fallback={<Loading />}><Home /></Suspense>} />

Q9: React FEATLIVASEHINRE (KeepAlive) ?

5 FIERR - FIBR ~ REIHMRETIR RN ERTHEILREL,

BEXLL:
BhE SEMBR ERnR
EFAMIRS N Store (Zustand/Redux) {RIFIRES A=
FiEG + F5E reset ==Pstls
B=HE / TREAR
DOM HBRERF  [omly BEERE DOM EEAR

react-activation 7=l :
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import { KeepAlive } from 'react-activation';
<KeepAlive name="1list-page" saveScrollPosition>

<ListPage />
</KeepAlive>

BT Portal ISRMHHEHZIEER:, REIHRITAEIR.

2026-06-26

Q10: React BEFLEMEREMILRYGIE?

1B

1. ERIREL
. / 7XELER props;
. / Z7=751H;

o RETHE (IrpEME, NFEE) ;
e Context IF9 (4BHIE Context) ,

2. mPERITEE

o FEFIFE ( . )
o [ERl/TREsEE Y,
e Web Worker &ME CPU 5T,

3. B ariR

o ERERMINE + BFWnE;
* Tree Shaking;

s BESINE=RE;

* [E48EFH (WebP/AVIF) .

4. LML

e CDN. HTTP ££7%. Service Worker;
* EMO&H. GraphQl;
o FhNE: ( ) .

® SSR/SSG (Nextjs) ;

* Suspense FRIVER.

Q11: AERRAHY React ERHOTHRLLAL?

&2 KEEMRAL

React 15 Stack Reconciler, diff E;XEHE
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7S KR
React 16 Fiber Z28#3. Error Boundaries, Fragment, Portal, createRef

React 16.3 new Context API,

React 16.6 +

React 16.8 Hooks &dp (useState/useEffect/useContext &)

React 17 AR AR, #7 ISX IB1TRS ( ) . BUHEITRIRSES
React 18 Concurrent Renderer, EzfittAME. Transitions (useTransition / useDeferredValue) .
eac .
Suspense SSR fitzt,. useld, useSyncExternalStore
React
19 (3E Actions, useOptimistic, API, YEA prop. Action. TRYTTHE
58)

Q12: React 18 T4t

1. Concurrent Features (FA&ER)

o APl BRFAED;
o  tRCIEEREH
(o] . EEE%&{EO

2. BEhHbAIE: FRESEHT (83E Promise, setTimeout, [RASEHALIERS) BFFESR.
3. Suspense p{i# :

o fR&%iH Suspense iz, HTML (Streaming SSR) ;

o iEZ A Suspense,
4. ¥ Hook: . .
5. FERSIEUIgsE: AR ARG DRES/EE, SHEIERRRE,
6. Server Components (RSC) : fRSimEME, TR iE JS,

°

Q13: React Hook FUAIBEFEHEMTA? fERSGZ?
i Nt R

function Counter() {
const [count, setCount] = useState(0);

useEffect(() => {
const id = setInterval(() => {
console.log(count); // JKITFJED o, HEFEM
setCount(count + 1); // iKiE +1 (EF 0)
}, 1000);
return () => clearInterval(id);
Y, [1); /7 =HKE, count KIZEHRYIAT 0
}
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BRAEER:
1. BEEUER (&%)

setCount(c => ¢ + 1); // REEFEHE

2. (B ref (RF=FAE:

const countRef = useRef(count);
useeffect(() => { countRef.current = count; }, [count]);
// TERTEE{ER countRef.current

3. IEfAS BRI . . 1BRTBEIERERT B R S Bl /HER.

RE: BREFEBROIE— AR effect BREYL, effect IHIRAYZCIEERTRY props/state,

2026-06-26

Q14: React #1, BEALL children iRmINERZMYEE?

7532 1: React.cloneElement (FREN)

function MyContainer({ children }) {
return React.Children.map(children, child =>
React.cloneElement(child, { extraProp: 'value' })
)
}

= 2: ContextiE(E (BHE)

const ExtraCtx = createContext({});
function Parent({ children }) {
const extra = { theme: 'dark' };

return <ExtraCtx.Provider value={extra}>{children}</ExtraCtx.Provider>;

}

FZE 3: HOC/ BENX Hook %%

HE 4: React 19 Hi& r= {EJ3 prop, FEBMEBHEBEA,

Q15: Fiber LR React HERER—NTKER?

Bt I=H

1. MEIZEBIRE : Stack Reconciler —R14EHI5E, Fiber a]rRlfy, 1EHFRIEETMI RIES.
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2. NERIRSERBIBM%ER: ET TRBUSCH 5+ FMASEdk, AR, shE. FUENEERNAEE.,
3. M—iRTHRZZEI S MER: Render/Commit 5, DOM TEAIE, BRFMRIA.

4. PHESS IS . LEBIKER Fiber,

5. MEEZRIEED: KIE. jdk’&WE TAE-KIA, 60fps A NETEE,

Q16: React BAXFHAMEIREBENIEIE?

25, (BRIEE.
A
T HTML BREXEE: RETT, HEEER, TEY ialAl.
2. AFmEERBTE: React LIREHEIEEI DOM £ (BRT key/ret/ FHAE
) .

<div custom-attr="hello" data-id="123" />

FEERIN:
o L£fifk React 5 (4NZETERR, A0 57
B JSX Z£8) ;
o HETEFUEHA . FFE HTMLS B RIE N EH;

o SZYUZEFINA Context EBIRSETE,

Q17: it React render fYERAUHITIZFRE

Bbiiig:
1. A0: - EAEESIRIE IRTEBNAEEHAT
2. 1332 workInProgress 3 :
o SH TR (B )
o A REERZH] Fiber;

3. beginWork PJ&0:
o FREBM: HITEREUA, WEE Hook;

o RAAMH: FR 7i%;
o JFFIFT =, tmc Diff (flags) ;
4. completeWork: [6] E[E[A, 5% Fiber TS EMEE, FARE effect H53K,;
5. 8% £ rhiEid aBERBER, AWEE.

R @ISHE, NE(FDOM, AIBERTIER.

Q18: React #1, Fiber 2UNAJSCIRTEIL]HAY?
SCERHLE

1. IMIVEERTT: B Fiber TR ( )
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2. B} ikl :
o FHERRE ;

o F5ep— Fiber HFE B EAENT;
o FERINIEH workLoop, {RER BET;
3. IREME: NEETHE (B ) EFIHN workLoop, M _EIRMTE4E
S
4. [RBERAESS: B T EF AR RIMERRERE.
B2 FEEB

o FAME ({X Chrome 378F) ;
* E/MER 50ms KiK;
o ToiRFEMIEHIAR.,

Q19: 55 React commit fYERBIHITISHE
Commit JRER=/MNFIER:
1. BeforeMutation (DOM ZX& /i)

o JEHRISRAEMH
o EE THEREREL.

2. Mutation (DOM Z58R)

o H4TFTE DOM HEN/E5/MER;
o YBRE/REYE ref;
o AN /

3. Layout (DOM TE[G. NILEESLHIRD)

o AMH =13,
o EHE SIiERE (B, BREELT) .
KBS
 ELHIT, AaJrhlR (£RIE DOM —E%) ;
o ENUFEET —IRMRAT effect HE3K,

Q20: React HRVERHINERMTA? [RHE?
S IRISHIROCRER, 15aIRd MBS FRAY A I0ERI R ZB14-RY JS,

SR

import { lazy, Suspense } from 'react’;
import { BrowserRouter, Routes, Route } from 'react-router-dom';

lazy(() => import(/* webpackChunkName: "home" */ './pages/Home'));
lazy(() => import(/* webpackChunkName: "about" */ './pages/About'));

10/76
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function App() {
return (
<BrowserRouter>
<Suspense fallback={<Loading />}>
<Routes>
<Route path="/" element={<Home />} />
<Route path="/about" element={<About />} />

</Routes>
</Suspense>
</BrowserRouter>
)s
}
[REE:
1. fim& webpack/vite 178 (Bzh4ERERSE chunk) ;
2. IR B S A nE R

3. BVREZHAT React #itl Promise, 3 Suspense fallback;
4. FRRANESTRY resolve [FEFTER.

3. B JS RREZRD, I0R FCP/TTI,

2026-06-26

Q21: React FAHAARERZER requestldleCallback?
[RE:

1. $BEMEMEE: (Y Chrome/Firefox 3233, Safari/Edge BRHIARSTHS;
2. RAHER 50ms: WTFEEREMNANEZE (FIE. @A) , ERES;

3. TiEtBR e : RX% idle 5&, TTiA#HESMARBE;

4. TEISEMA . NS S IR RN T aEREELLAR, FmEdE—ULt.
React IEXHE:

* {§F IS

. BB E NMTTRKBAT;

o BT + EHIEtE A,

Q22: React HiFaIEAFHITIE(S?

BIEARICE:
ns X
RXF / [BIEREL
FR [BIJEREL / o BEESLH
B IRSIRFAEIHRFERAH / Context
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=
=

5

BER

Context APl / Redux / Zustand

(F=aH

£FIRZE (Redux / MobX / Zustand / Jotai)

R

Composition (children / render props)

o

+

IEREREG

1JI5J5MEB Store

* {5 props / composition;

o BZERAEFE Context;

o SZv A Redux Toolkit / Zustand;

o ERIIE[EMA Context (BHAKER] re-render) ,

2026-06-26

Q23: React #] Vue FERAREEABLEX F?

HE React Vue 3
et BRI + JSX, 3"Vl = f(state)" IRIRT + AT, BRFHIUHELR
[T FEIEEEE + B Proxy {UIE + Eah#kEKIEE
Diff BRimtbd XUmRIILY + RAISBIEF 57
mIER React Compiler (3£4%) B + BSIREA + #TiIRE
Fiber/[AE W& AFEE (MAURIEE)
o 3 X, XKz BH25M (Router/Pinia/Vite)
F3IMLE  KFE (Hooks, [LEER) R (BEREW)
TypeScript —ifisZiF REF>iF (3x )
2 Bz (~44KB gzip) Bzl (~34KB gzip)
IRS3im Server Components / Next.js Nuxt 3
FEREER:
e React BIg"—IEAHME", RSEHFEF o) setState;

* Vuei&@id Proxy BEBEMKE, BEHFTAIEEM, FFE Fiber BEEEEH.

—. BiXmER (27 &)

P1: {§F3 Promise SLINLO T EBEE
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function trafficLight(times: number, order: string[] = ['red', 'yellow', 'green'])
{

const delay = (ms: number) => new Promise(res => setTimeout(res, ms));

const lights: Record<string, number> = { red: 3000, yellow: 1000, green: 2000 };

return new Promise<void>(async resolve => {
for (let i = 9; i < times; i++) {
for (const color of order) {
console.log(color);
await delay(lights[color]);
¥
}
resolve();
3
}

// BRAEE (FEWM)
function loop(times: number) {
const tick = (count: number): Promise<void> => {
if (count >= times) return Promise.resolve();
return new Promise(res => setTimeout(res, 1000))
.then(() => { console.log('@)"'); return new Promise(r => setTimeout(r,
1000)); })
.then(() => { console.log('()"'); return new Promise(r => setTimeout(r,
1000)); })

.then(() => { console.log('®)'); })
.then(() => tick(count + 1));

}s
return tick(e);
}
X BA% Promise, Fd 8}, Promise JEZIAFALA .

P2: bind, call. apply BHAKSI? #{7JFE bind?

BX3l:
Bt st AREN REE
- QA 1) =2 BREUREE
R STEMER RELREIE
B2 IREIFEREL  40%E this BUFTREL
FB call:

Function.prototype.myCall = function(thisArg: any, ...args: any[]) {
const fn = Symbol('fn'); // WE— key BRER
thisArg = thisArg ?? globalThis;
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thisArg[fn] = this;

const result = thisArg[fn](...args);
delete thisArg[fn];

return result;

};

F5 apply:

Function.prototype.myApply = function(thisArg: any, args: any[] = []) {
const fn = Symbol('fn');
thisArg = thisArg ?? globalThis;
thisArg[fn] = this;
const result = thisArg[fn](...args);
delete thisArg[fn];
return result;

}s

FE bind (=, FEESHEFH + new JEA)

Function.prototype.myBind = function(thisArg: any, ...presetArgs: any[]) {
const self = this;
return function Fn(...laterArgs: any[]) {
// F3 new JEART this NHEMEFIXISR
const isNew = this instanceof Fn;
return self.apply(isNew ? this : thisArg, [...presetArgs, ...laterArgs]);
¥
}s

P3: FFHRERE (FIAFRESXE)

function compress(str: string): string {
if (!str) return '';
let result = '';
let count = 1;
for (let i = 9; i < str.length; i++) {

if (str[i] === str[i + 1]) {
count++;

} else {
result += str[i] + count;
count = 1;

}

}

return result.length < str.length ? result : str;
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il -

P4: new FFFEMFFTHA?

1. Q=TI ;
2. REFA: ;
3. FUTHOIERER ( fBR obl) |, A ob] ANINEE:
4. HIEmMRENE:
o BIIRERIR - REIZIIR;
o HthfEk - iRME] ob 7,

FEZI:

function myNew(Constructor: Function, ...args: any[]) {
const obj = Object.create(Constructor.prototype);
const result = Constructor.apply(obj, args);
return result instanceof Object ? result : obj;

}

P5: W{aJsCER_EHiNZEL. THIRIFT?
LRI

// LRI W0 scroll, FIMTEEEERER
function onScroll() {
const { scrollTop, clientHeight, scrollHeight } = document.documentElement;
if (scrollTop + clientHeight >= scrollHeight - 50) {
loadMore(); // ffANNZ:
}
}

// TRIRIFET: touch HFTE MRIER
let startY = 0, pulling = false;
el.addEventListener('touchstart', e => {
if (window.scrollY === 0) {
startY = e.touches[@].clientY;
pulling = true;
}
})s

el.addEventListener('touchmove', e => {
if (!pulling) return;
const dy = e.touches[@].clientY - starty;
if (dy > 90) {
e.preventDefault(); // FELEERAARTD
el.style.transform = “translateY(${dy}px) ;
}
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})s
el.addEventListener('touchend’, => {
if (pulling) {
pulling = 9
el.style.transform = '';

/] RRERIFET
refresh().finally(() => {});

}
b

WEAR: BEERSE=AFE (W . . React®y
) .

P6: R EASLHITmEHE?

Bbinitz:
1. Xk 8 B HIREREA/N (5MB) BY chunks;
2. it EE—1RR: &Y hash (BREELE) ;

3. MERSE: CERMEIRRSHESTEHZ hash BIXHE, ﬁ)ﬁ%"é
4. 3Rt 81 chunk #H . . Xt

5. B LEREARSKRETD A, EJI:JIEU:%“B
6. GHIER: FTEDH LETHEENRS RS

KBEER:

async function upload( ) {
const CHUNK_SIZE = & g g
const chunks = [];
for (let i = 9; i < file.size; i += CHUNK_SIZE) {
chunks.push(file.slice(i, i + CHUNK_SIZE));
}
const fileHash = await calcHash(chunks);
const { uploaded = [] } = await api.checkFile(fileHash);

const tasks = chunks

.map (( ) => ({ idx, chunk }))
filter(( ) => luploaded.includes(idx))
.map(( ) =>
api.uploadChunk(chunk, fileHash, idx).retry(3)
)
/] FREIHE 6

await pLimit(6, tasks);
await api.mergeChunks(fileHash);

P7: Bl 5T5mAYmASSCIN
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B5%} (debounce) : fUAEERT ms, EEREENIES.

function debounce<T extends (...args: any[]) => any>(fn: T, wait: number) {
let timer: any = null;
return function (this: any, ...args: Parameters<T>) {
clearTimeout(timer);
timer = setTimeout(() => fn.apply(this, args), wait);
}s
}

B (throttle) : EIEAENRMIT R (BEMASHEMEK) .

// BSEEAR (EfRASZIRPHAAT)
function throttle<T extends (...args: any[]) => any>(fn: T, wait: number) {
let last = 9;
return function (this: any, ...args: Parameters<T>) {
const now = Date.now();
if (now - last >= wait) {
last = now;
fn.apply(this, args);
}
¥
}

// ERERMR (EBfA)
function throttle2(fn: Function, wait: number) {
let timer: any = null;
return function (this: any, ...args: any[]) {
if (!timer) {
timer = setTimeout(() => {
timer = null;
fn.apply(this, args);
}, wait);
}
¥
}

EABS: Bkl - BEREN., resize; TR — iR, mousemove, i,

P8: AJAX RIS

[FIE: & 19 SHEESRSHRIREGE, BERIHRE.
FE XHR:

function ajax({ url, method = 'GET', data, headers = {} }: any) {
return new Promise((resolve, reject) => {
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const xhr = new XMLHttpRequest();
xhr.open(method, url, true);
Object.entries(headers).forEach(([k, v]) => xhr.setRequestHeader(k, v as
string));
xhr.onload = () => {
if (xhr.status >= 200 && xhr.status < 300) {
resolve(JSON.parse(xhr.responseText));
} else {
reject(new Error(xhr.statusText));
}
s
xhr.onerror = () => reject(new Error('Network Error'));
xhr.send(data ? JSON.stringify(data) : null);
1)
}

Fetch kR4 :

async function fetchJSON(url: string, options: RequestInit = {}) {
const res = await fetch(url, options);
if (!res.ok) throw new Error( ${res.status} ${res.statusText} );
return res.json();

}

P9: FENXENXEISLH
X35l:
e XiEN: REFNENE—EREMY, 5|BRBNHEZR—MIE ( . .
) .
o FEN: BASHIMEER, FINEERURTERE.
i DISCI :

function deepClone<T>(obj: T, map = new WeakMap()): T {
if (obj === null || typeof obj !== 'object') return obj;
if (obj instanceof Date) return new Date(obj) as any;
if (obj instanceof RegExp) return new RegExp(obj.source, obj.flags) as any;
if (map.has(obj as any)) return map.get(obj as any);

const cloneObj: any = Array.isArray(obj) ? [] : {};
map.set(obj as any, cloneObj);
for (const key in obj) {
if (Object.prototype.hasOwnProperty.call(obj, key)) {
cloneObj[key] = deepClone((obj as any)[key], map);

}
}
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return cloneObj;

}

A (RE) . (LEEZHH)
IS REL. Symbol, JREUSE. BMSIA. BHANSR (Map/Set) FHFAILIE,

P10: JS SEMl —_ W SEANIRE

class TreeNode {
val: number;
left: TreeNode | null = null;
right: TreeNode | null = null;
constructor(val: number) { this.val = val; }

}

/1 Bh
const preorder = (root: TreeNode | null): number[] => {
if (!root) return [];

return [root.val, ...preorder(root.left), ...preorder(root.right)];
s
const inorder = (root: TreeNode | null): number[] =>
lroot ? [] : [...inorder(root.left), root.val, ...inorder(root.right)];

const postorder = (root: TreeNode | null): number[] =>
lroot ? [] : [...postorder(root.left), ...postorder(root.right)];

// B (BFS)
const levelOrder = (root: TreeNode | null): number[][] => {
if (!root) return [];
const result: number[][] = [1;
const queue: TreeNode[] = [root];
while (queue.length) {
const level: number[] = [];
const size = queue.length;
for (let 1 = 9; i < size; i++) {
const node = queue.shift()!;
level.push(node.val);
if (node.left) queue.push(node.left);
if (node.right) queue.push(node.right);

}
result.push(level);

}

return result;

}s

P11: SCINECIREAM
ZUOER:
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<!-- Vue kR -->
<template>
<div class="carousel" @mouseenter="pause" @mouseleave="play">
<div class="track" :style="{ transform: “translateX(-${index * 100}%)" }">
<div v-for="(img, i) in images" :key="i" class="slide">
<img :src="img" />
</div>
</div>
<button @click="prev"><«</button>
<button @click="next">»></button>
<div class="dots">
<span v-for="(_, i) in images" :key="i"
:class="{ active: i === index }" @click="index = i" />
</div>
</div>
</template>

<script setup lang="ts">

import { ref, onMounted, onBeforeUnmount } from 'vue';

const props = defineProps<{ images: string[]; interval?: number }>();
const index = ref(0);

let timer: any = null;

const next = () => index.value = (index.value + 1) % props.images.length;
const prev = () => index.value = (index.value - 1 + props.images.length) %
props.images.length;

const play = () => { timer = setInterval(next, props.interval ?? 3000); };
const pause = () => clearInterval(timer);

onMounted(play);
onBeforeUnmount(pause);
</script>
K=
. + IR,

EEN + Rirs S
ToIREA (BRI + FREELE) ;
REEBESFY (Balim) .

P1

N

L BRI IIERIH

function trans(num: number): string {
if (num === @) return '&E';
const digits = 'FE—"_=H;xt/\/L';
const units = ['', '+', 'BA', 'F'I;
const bigUnits = ['', '/&', 12", 'H2'];

const sectionToCN = (n: number): string => {
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let result = '';
let zeroFlag = false;
let i = 0;

while (n > 0) {
const d = n % 10;
if (d === 0) {
if (!zeroFlag && result) zeroFlag = true;
} else {
if (zeroFlag) { result = 'ZE' + result; zeroFlag = false; }
result = digits[d] + units[i] + result;
}
n = Math.floor(n / 10);
i++;
}

return result;

};

let result BN
let bigIdx = 0;
let needZero = false;
while (num > 0) {
const section = num % 10000;
if (section === 0) {
if (result && !result.startsWith('ZE"')) needZero = true;
} else {
const cn = sectionToCN(section);
if (needZero) result = 'ZFE' + result;
result = cn + bigUnits[bigIdx] + result;
needZero = false;
}
num = Math.floor(num / 10000);
bigIdx++;
}

return result;

P13: 45 Vue B, (ERMEERKSINIAR

<!-- Card.vue -->
<template>
<div class="card">
<header v-if="¢slots.header">
<slot name="header" :title="title" />

</header>

<main>
<slot>ERIAARB</slot>

</main>

<footer v-if="$slots.footer">
<slot name="footer" />
</footer>
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</div>
</template>

<script setup lang="ts">
defineProps<{ title?: string }>();
</script>

<!-- E[A -->
<Card title="—H">
<template #header="{ title }">
<h2>{{ title }}</h2>
</template>
<p>EFRRE</p>
<template #footer>
<button>HEE</button>
</template>
</Card>

P14: KRRFFAABRPHINRERERDIFR, AR

function removeMinChars( ): string {
const counts = new Map< , >();
for (const ch of str) counts.set(ch, (counts.get(ch) || @) + 1);
const minCount = .min(...counts.values());
return [...str].filter(ch => counts.get(ch)! > minCount).join("'");
}

P18: Wit&EIE (RB¥L)

function treeToArray( ): any[] {
const result: [1=101;
const dfs = ( ) => {
nodes.forEach( => {

result.push({ id: node.id, name: node.name, pid: node.pid });
if (node.children?.length) dfs(node.children);
1)
¥
dfs(tree);
return result;

P19: HUEEEH
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function arrayToTree(arr: Array<{ id: number; pid: number; name: string }>): any[]
{
const map = new Map<number, any>();
const roots: any[] = [];
arr.forEach(item => map.set(item.id, { ...item, children: [] }));
arr.forEach(item => {
const node = map.get(item.id)!;
if (item.pid === 0) {
roots.push(node);
} else {
map.get(item.pid)?.children.push(node);
}
3

return roots;

P20: MPRIERAI—1 TR
EMERRH 9E (XXBREIR) ¢

function deleteNode(node: ListNode): void {
/] B ERNESHRIZEETR, AERBRT— 1R
node.val = node.next!.val;
node.next = node.next!.next;

}

ExaRk + |

function deleteNodeByVal(head: ListNode | null, val: number): ListNode | null {
if (!head) return null;

if (head.val === val) return head.next;
let cur = head;
while (cur.next && cur.next.val !== val) cur = cur.next;

if (cur.next) cur.next = cur.next.next;
return head;

P21: SCHNEkFAIEH (&RZ N 1MFAK)

async function pLimit<T>(max: number, tasks: (() => Promise<T>)[]): Promise<T[]> {
const results: T[] = [];
let idx = 9;
const workers = Array.from({ length: max }, async () => {
while (idx < tasks.length) {

23/76



ANAEIXEHMEANRAZ. md

const cur = idx++;
results[cur] = await tasks[cur]();
}
1)

await Promise.all(workers);
return results;

}

ik : KWER + %R - HEFER +

npm &,

2026-06-26

P22: SCHY fetchWithRetry (FEERITATLA)

async function fetchWithRetry(
url: string,
options: RequestInit = {},
retries = 3,
delay = 1000

): Promise<Response> {

try {
const res = await fetch(url, options);

if (!res.ok) throw new Error( HTTP ${res.status} );

return res;
} catch (err) {
if (retries <= @) throw err;

await new Promise(r => setTimeout(r, delay));

// IEENRE

return fetchWithRetry(url, options, retries - 1, delay * 2);

P23: ERIMPANOTR
RIEEHZE:

function detectCycle(head: ListNode | null):

if (!head || !head.next) return null;
let slow = head, fast = head;
while (fast && fast.next) {
slow = slow.next!;
fast = fast.next.next!;
if (slow === fast) break;
}
if (slow !== fast) return null;
// 1Bi8fa, ik slow MLk, BIXRHEIBRIAL
slow = head;
while (slow !== fast) {
slow = slow.next!;
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fast = fast.next!;

}

return slow;

}

[RIE: RISRTE 2k &, 1BI8sHE k&, fEENLSIETRIZEL, BXEBRIAMAL,

P24: ZXPHEEET RAITEL

function countAtLevel(root: any, targetLevel: number, curLevel = 1): number {
if (!root) return 0;
if (curLevel === targetlLevel) return 1;
let count = 0;
for (const child of (root.children || [])) {
count += countAtLevel(child, targetLevel, curLevel + 1);

}

return count;

}

// BFS hR
function countAtLevelBFS(root: any, targetLevel: number): number {
if (!root || targetLevel < 1) return 0;
let level = 1, queue = [root];
while (queue.length) {
if (level === targetLevel) return queue.length;
const next: any[] = [];
for (const node of queue) next.push(...(node.children || []));
queue = next;
level++;

}

return 0;

P25: FEHEHF

function quickSort(arr: number[]): number[] {
if (arr.length <= 1) return arr;
const pivot = arr[0@];
const left = arr.slice(1l).filter(x => x <= pivot);
const right = arr.slice(1l).filter(x => x > pivot);
return [...quickSort(left), pivot, ...quickSort(right)];
}

// [RiEhR (MEREERYT)

function quickSortInPlace(arr: number[], lo = @, hi = arr.length - 1): number[] {
if (lo < hi) {
const pivotIdx = partition(arr, lo, hi);
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quickSortInPlace(arr, lo, pivotIdx - 1);
quickSortInPlace(arr, pivotIdx + 1, hi);
}
return arr;
¥
function partition( ): number {
const pivot = arr[hi];
let i = 1o - 1;
for (let j = lo; j < hi; j++) {
if (arr[j] <= pivot) {
i++;
[arr[i], arr[j]] = [arr[j], arr[i]];
¥
}
[arr[i + 1], arr[hi]] = [arr[hi], arr[i + 1]];
return i + 1;
}

SRE: FYO(nlogn), & O(N?).

P26: BFEARIEEE

function uniqueSorted( ): number[] {
if (arr.length <= 1) return arr;
let slow = 0;
for (let fast = 1; fast < arr.length; fast++) {
if (arr[fast] !== arr[slow]) {
slow++;
arr[slow] = arr[fast];
}
}

return arr.slice(9, slow + 1);

SHE: O(n) AtfEl, O(1) =&,

P27: TtEEHEHITIIRTE]

BH: BERA HIER, TTEFBRERAIFYRHS ()
B .
function averageTime( ): number {
const toMinutes = ( ) => {
const [h, m] = t.split(':").map( );
return h * + m;
s
const total = intervals.reduce(( ) => {
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return sum + (toMinutes(end) - toMinutes(start));

}s 0);
return total / intervals.length / 5

}

2026-06-26

=. TypeScript (27 &)
T1: TypeScript FepRATBISIERAVIERRE? X317
&R (Module) :

e ES6 tfE, ETHHIERRESE ( / )
e ALIE HITR AR (T2, REL. 2. #0O) ;
o HMtELRINEES (ESM. CommonlS, AMD) fAEKEEE.,

A =E (Namespace) :

* TypeScript BHANMERE B ESHS I NRIPIERRIRTLH]

s £/ A, REB SRR ;

o REHIRIFEN IIFE, KMERNR;

o FMMEFEMIRBMER, NERTHEIRENG ( ) MIEFEREY R,

namespace Utils {

export function format( ) { }
}
export function format( ) { }
X5BIRILL :
H®E =R CEE=Acs )
S 4R RK

gk TRRERSGE EFEIR
HEZR  FAIAmE X .dts ER

T2: TypeScript +4? 5 JavaScript B9X5!?

TypeScript 2 JavaScript BURBEE, FINTEHSEKBREFIMCESIFE, SEmF L JavaScript,

ZUOXERl:

HE JavaScript TypeScript
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HERE JavaScript TypeScript
RKERG SR, EITINE  SRE, mIEReE
RGN IZ1TRYERIR FERHRE
FFRIKLE = Fallliz Eeetes + B9
ERZSR INBURHIZR . HRIEIEN hABINE. BRME
FIHhL 1% (R
IEITRIMRE  JoRRIMNTEE MERTIEITRIRENGE
KBRS -
1. B SSEBRRI R INEIRE,;
2. 5 AHY IDE 3ZHF (VS Code EgEthE. BkEE. E1) ;
3. MARHHRRIGER (BEihes. mliEE. TESHE, WFRNERES IRE) ;
4. BIES AR 4R,
T3: TypeScript FiZBIE(A?
2B (Generics) : TEENMERE. #O. XKEATTEEXRE, (FERNBIEERENEFT,
/1 EEIE
function identity<T>( T {
return value;
}
identity< >('hello'); // T = string
identity(42); // T EaERTS number
/] ZBEO
interface ApiResponse<T> {
code: 5
data: T;
message: 5
}
const res: ApiResponse<User> { code: 9, data: { name: 'Tom' }, message: 'ok' };

// 2B
class Stack<T> {
private items: T[] = [];

push(item: T) { this.items.push(item); }
pop(): T | { return this.items.pop(); }

}

/] ZBIR

interface Lengthwise { length:

H

function loglLength<T extends Lengthwise>( ): T A

.log(arg.length);
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return arg;

}

{EM: wEUSM. RBIRSAINE, BRER -ny FREE,

2026-06-26

T4: TypeScript FEPLERTEAT?

/] 1. var (A, EREMERIE)

var a = 1;

// 2. let (BRM{EFEIE, TTEFHIRE)
let b = 2;

// 3. const (YRAEFBLE;, AAJEFHWE)

const ¢ = 3;

/] 4. FEHIFSER
const { x, y } = { x: 1, y: 2 };
const [first, ...rest] = [1, 2, 3];

/] 5. FKEMSEH

const el = document.querySelector('#app') as HTMLDivElement;

const len = (<string>someValue).length;

// 6. EREERE
function foo() {}
const bar = function() {};

// 7. ¥O/FEERIZA
interface User { name: string; }
type Pair = [number, number];

// 8. ZE=EH
class Animal {}

/] 9. BEFEHR

enum Color { Red, Green, Blue }

// 10. namespace / module F=HF
namespace Utils { export const PI = 3.14; }

T5: TypeScript I/ EEHEHA?

e B—TREBENSNREER, RENRARLENEES

/] BRYNFR (FREK)

function add(a: number, b: number): number;
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function add(a: string, a: string): string;
/] TIMER (DIGREMBER)
function add(a: any, b: any): any {

return a + b;

}
add(1, 2); // 3
add('a', 'b'); // 'ab’

// add(true, false); // ¥RiE

EE:

BHERFMORS, ETIMNRENERE
BEGIFRVAH L TNRRBEIREEZH
SEMERIIIMAAT L.

T6: LI sleep /53

// Promise hR (¥EFF)
function sleep(ms: number): Promise<void> {
return new Promise(resolve => setTimeout(resolve, ms));

}
// fER

async function run() {
console.log('start');
await sleep(1000);
console.log('after 1s');

}

T7: TypeScript & is XEFEHHAA?

2EBYBiA (Type Predicate) : BT EBRENEETRREFINERE,

interface Fish { swim(): void; }
interface Bird { fly(): void; }

function isFish(pet: Fish | Bird): pet is Fish {
return (pet as Fish).swim !== undefined;

}

function move(pet: Fish | Bird) {
if (isFish(pet)) {
pet.swim(); // Lk&k pet #UTHEA Fish
} else {
pet.fly(); // It&L pet #IKFEI Bird
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{ER: HFmIFSEENFRE true RISERVEMEEY, 1BF BT ERE,

T8: TypeScript SFFAIAIANEIRAFAERL?

class User {

public name: string; /1 BRIN, HEERGE
private age: number; /] ANAZEREB
protected role: string; /] ANERFHE

readonly id: number; // RiE, MEEAEH

constructor(name: string, age: number, role: string, id: number) {
this.name = name;
this.age = age;
this.role = role;
this.id = id;
}
}

/] SEEMENEE
class User2 {
constructor(
public name: string,
private age: number,
protected role: string,
readonly id: number

) {1}
}

// private EHRIFEHREN, EITIHPBRAHFER
// FTEITHIRIF, (£ # FABFER (ES2022)
class A {

#secret = 123; // EIERIFAE

T9: SCI myMap i%

// ZE{l Array.prototype.map
function myMap<T, U>(arr: T[], callback: (item: T, index: number, array: T[]) =>
u): Ul {
const result: U[] = [];
for (let i = 9; i < arr.length; i++) {
result.push(callback(arr[i], i, arr));

}
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return result;
}
T10: SCIR treePath J53%
BH: SENTEE (B id/ ) IREINREI BT RAVEEER,
interface TreeNode { id: ; children?: TreeNode[]; }
function treePath( ): number[] |

null {
path.push(root.id);
if (root.id === target) return path;

for (const child of root.children || []) {
const found = treePath(child, target, path);
if (found) return found;

}

path.pop();
return R

T11: SCHR product J5i% (BR/RTR / SEAHESE)

function product<T>( ): TIIIT {
if (arrays.length === 0) return [[]];
return arrays.reduce(( ) =>

acc.flatMap(a => arr.map(b => [...a, b])), [[]1] as T[]1[]

)s

}

product([1, 2], ['a’, 'b'], [ P 1);

/1 [

// [1, 'a', true], [1, 'a', false],

// [1, 'b', true], [1, 'b', false],

// [2, 'a', true], [2, 'a', false],

// [2, 'b"', true], [2, 'b', false]

/1]

T12: SR myAll 755% (Promise.all Z8EL£hR)

function myAll<T>( ): Promise<T[]> {
return new (( ) => {
const result: T[] = [];
let count = 0©;
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if (promises.length === 0) return resolve([]);
promises.forEach((p, 1) => {
Promise.resolve(p).then(
val => { result[i] = val; if (++count === promises.length)

resolve(result); },

reject

)

3
1)
}

T13: 3L sum J3i% (FIE{¢kA0)

function sum(...args: number[]): number {
return args.reduce((a, b) => a + b, 0);

}

// FIEMRR sum(1)(2)(3)(4)() = 10

function curriedSum(...args: number[]): any {
const inner = (...rest: number[]) => curriedSum(...args, ...rest);
inner.valueOf = () => args.reduce((a, b) => a + b, 9);
return inner;

T14: SCI mergeArray 5i% (BBEFHEER)

function mergeArray<T>(...arrays: T[][]): T[] {
return [...new Set(arrays.flat())];
}

/] BIRHREE (FEE key)

function mergeByKey<T>(arrays: T[][], key: keyof T): T[] {
const map = new Map<T[keyof T], T>();
arrays.flat().forEach(item => map.set(item[key], item));
return [...map.values()];

T15: SCIR firstSingleChar J57%

HH: BEFAFREPE— N REI—RIFA.

function firstSingleChar(str: string): string | null {
const counts = new Map<string, number>();
for (const ch of str) counts.set(ch, (counts.get(ch) || @) + 1);
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for (const ch of str) {
if (counts.get(ch) === 1) return ch;
}

return null;

}

T16: LI reverseWord F5i%& ((RERIAIREEFRTER)

function reverseWord(str: string): string {
return str.trim().split(/\s+/).reverse().join(" ");

}

T17: BMREGRBEENA (JtEAIBER string 8k number)

/] BRERE
const arrl: (string | number)[] = [1, 'a', 2, 'b'];

/1 7R ((VEREE)
const arr2: [string, number, string] = ['a', 1, 'b'];

/] BEFNGE. BIEREEH
type Item = { type: 'text'; value: string } | { type: 'num'; value: number };
const arr3: Item[] = [
{ type: 'text', value: 'hello' },
{ type: 'num', value: 42 },
1;

// fERRIREST U
arr3.forEach(item => {

if (item.type === 'text') console.log(item.value.toUpperCase());
else console.log(item.value.toFixed(2));
1

T18: %M%E objToArray B
1= -

function objToArray<T>(obj: Record<string, T>): [string, T][] {
return Object.entries(obj);

}
/] BRERENXEER

function objToArray2<T>(obj: Record<string, T>, keyName = 'key', valueName =
‘value') {
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return Object.entries(obj).map(([k, v]) => ({ [keyName]: k, [valueName]: v }));
}

T19: (M TS ¥ HER A

// FiEl: Array.isArray (¥EFF)
function isArray<T>(arg: unknown): arg is T[] {
return Array.isArray(arg);

}

// Fik2: instanceof
function isArray2<T>(arg: unknown): arg is T[] {
return arg instanceof Array;

T20: TypeScript FIN BEEELEIGRLL?

/] JRIasE

let s: string = 'hello';

let n: number = 42;

let b: boolean = true;

let nu: null = null;

let un: undefined = undefined;
let sy: symbol = Symbol('id');
let bi: bigint = 10n;

AR SE &Sl

let obj: object = {};
let fn: Function = () => {};

/] FFRERE

let anyT: any = 'anything'; /] GuIEBIEE

let unk: unknown = 'safe'; // BEW any, (FRBIEKE

let nev: never = (() => { throw new Error(); })(); // AAIBEFENE
let voi: void = undefined; // FRBEE

/] B EA*?F'J

let uni: string | number = 'a';

let inter: { name: string } & { age: number } = { name: 'Tom', age: 18 };

// FEHEZXR

let 1lit: small' | *medium' | 'large' = 'medium';
/] E5RE

let arr: number[] = [1, 2];
let tup: [string, number] = ['a', 1];
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/] BEESERY
3 = (‘a'); // THEE

T21: any #] unknown BHARXH!?

WE any unknown

RKEME RIMBNE (ERRYIIE
AIELS (HIRE 1% any / unknown
RIE)EE BiEM WS BEVEIFE
Tt e Kize

BAESCER: BOGAH unknown, WERTASERIF TN,

let a: = 'hello';
a.toFixed(); // #WiFES, T(TAIEEHREE

let u: unknown = 'hello';
// u.toFixed(); // #miFiRia
if (typeof u === ‘'string') {
u.toUppercCase(); // WEA string FL2(EH
}

T22: AR unknown SEEHEENEBIRRISEL?
=WHI:
1. RBUES (5%, ~MYRE) :

const v: unknown = 'hello’;
const s = v as 5

2. XBIFD (#7F)

if (typeof v === 'string') { /* v A string */ }
if (v instanceof ) { /* v /3 Date */ }
if ( .isArray(v)) { /* v A& */ }

3. BREXEEER:
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interface User { name: string; }
function isUser(x: unknown): x is User {
return typeof x === 'object' && x !== null & & 'name' in x;

}

T23: {£F TS SEMASE R ZEARIFIIT

/] ZEENBRIR
function isArray<T>(arg: unknown): arg is T[] {
return Array.isArray(arg);

}

/] BEEaFNT (REZAEEE)
function isNonEmptyArray<T>(arg: unknown): arg is [T, ...T[]] {
return Array.isArray(arg) && arg.length > 0;

}

T24: tsconfig.json 4B AH?

fEM: TypeScript fRiFsRRIECE S, =HIRIFITA.

FHEE:
{
"compilerOptions”: {
"target": "ES2020", // FEBR IS A
"module": "ESNext", /] TERERG
"moduleResolution”: "bundler", // t=LRERNTERES
"lib": ["DOM", "ES2020"], /] ZBUFE
"jsx": "react-jsx", // ISX SMEF,
"strict": true, // TERSIEIER IR
"noImplicitAny": true, // ZLEBEEC any
"strictNullChecks": true, // T=F& null &

"strictFunctionTypes": true,

"esModuleInterop”: true, /] B default import iBi%
"allowSyntheticDefaultImports”: true,
"skipLibCheck": true, // Bhd .d.ts EBEE

"forceConsistentCasingInFileNames": true,

"baseUrl": "./",

"paths”: { /] EREBIE
"@/*": ["src/*"]

s
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"outDir": "./dist",

"rootDir": "./src",

"sourceMap": true,

"declaration": true // &ER% .d.ts
s
"include": ["src/**/*"],
"exclude": ["node_modules", "dist"]

T25: TypeScript #2 Declare XEFHHAH?

€M SFRERZXE/MRREFE", BREBER.

/] 1. FRERERE
declare const VERSION: string;
declare const _ DEV__: boolean;

/] 2. FEIAZBERE
declare function greet(name: string): void;

// 3. FERERE%E
declare class MyLib { constructor(opts?: any); }

// 4. FERER (REN: #FmEXEER npn &)
declare module 'my-lib' {
export function init(config: object): void;
export const version: string;

}

// 5. FEERaRRZE &
declare global {
interface Window {
myApp: { foo(): void };
}
}

// 6. FEEBIELRYE (UMD)

declare module '*.css' {
const content: string;
export default content;

}

T26: fi#FE TypeScript HHAIKIZEE
& (Enum) | A—EHEBTFERENNEF.
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/] BFRE (BiBiE)

enum Direction {

Up, // @
Down, // 1
Left, // 2
Right // 3

}

/] FRIENE (H#F)
enum Status {
Pending = 'PENDING',
Success = 'SUCCESS',
= 'ERROR'

}

/] BERE (FWEHNEK)
const enum Color {
Red = '#FF0000',
Green = '#00OFF00'

}
/] RIFIBRET (X&)

enum Role { Admin, User }

const name: = Role[@]; // 'Admin’
// {EA
function setStatus( Y{/* ... X/}

setStatus(Status.Success);

o HEWEHESFETUN S A3,
* FRBENEASREMRET;
o (R FEBIRERE BHE (FRE. Tree-shakable) :

type Status = 'PENDING' | 'SUCCESS' | 'ERROR';

T27: TypeScript NEBRREMTA?

1 SRBRE: wmEPERE, EaAIER.

2. RBUEHT: BESEEXRE, HOTRRE.

3. IR4X U 451 TR ES6+. XKIMER. Wik TEEHZF, WiIFEBMA.
4 BARNZE: REIERA. KBTI,

5. EMMERE (5FXB) | RERURFRSIHRSE, RE.

6. SMHETURA: LIS IS HF, BLER.

7. ¥ETREE: VS Code —ifixcis, HrRERR. B, B,

8 MRRBY: BXAEE. RNEEE FYSEA MRGISEE RiRFEEXE.
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9. &imER: IFRERIETTRIZ (Stage 3) .
10. £BFEE: JVFREERESE d.ts ZRIEN.

VY. Vue (24 &)
V1: Vue BT EIEMMNT, AEEE diff?

IRA:
1. MR IEEER SREEM MM HNEIRTAT, Vue B ZENERT ", (BARMERBEXN
THRER,
2. Vue BRIEARE—TE: —MAMEIRPIEZS N EIEAR, KETUEFTESEHINIT render EREL
4 RFAY VNode,

3. diff AREWELEFRIE VNode f: /N DOM #4F, NFAZEIESE DOM,
4. PEREMRALSRER: diff EFENIRRILL + RIKBIEFRFFIEIE, SZUEM O(n’) fEEI O(n).

B WMNURASRE, diff AEEHEEERR.

V2: Vue 3 AHAARFZEREDR?
FE:
1. MRANRIEEH: Vue BT Proxy FEHRFIEM MO EIETH, BRMAER TiZEENEHERS

3,
2 BASIEF + WTHRE: FEMBIbIER T AR VNode H,

3 AR BA—MEH—EIES, REEE, FESTLBKIES.

4 MESRRERA: Vue ST, BARERNAER, RERSOBMESE(E,

React AT ATE: THLHIE + setState AT, —REHAIRETRAEREN ((HIKEIZINSHIEHERE
BER) . FRLARERE] AT S REE.,

V3: Vue 3 AHAES| N Composition API?
=KEhN.:

1. 12558 H: Options API B EHIREIARIIELIT (data / methods / computed / mounted) , SR
(mixin jZ8, KFEAIE) . Composition AP BZIEREGHREL, SIEEEHR.

2. EBYFHY TS 2¥5: Composition API TERARHETE, 5 TS EMESEIT.

3. IAEHARIEME: Options APl RIEINS2E (1) , Composition APHEIBIEXRIERDE (M) , &
ZR (SR

ABURILL :

export default {
data() { return { count: s 3,
computed: { double() { return this.count * 2; } },
mounted() { .log(this.count); }
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i
// Composition API

import { ref, computed, onMounted } from 'vue';
export default {

setup() {
const count = ref(9);
const double = computed( => count.value * 2);
onMounted( =9 .log(count.value));
return { count, double };
}
¥

V4: % Vue BHENHI, F5 $on, $off. $emit. $once
Vue 2 [RBISEMHING: & LHEP—ANE L,

/] EHEI
class EventBus {

private events: Record< B [1> = {};

$on(event: , fn: ) {
(this.events[event] ||= []).push(fn);

}

$off(event: , fn?: ) {

if (!this.events[event]) return;
if (!fn) { delete this.events[event]; return; }

this.events[event] = this.events[event].filter(f => f l== fn);
}
$emit(event: , ...args: [ {
(this.events[event] || []).forEach(fn => fn(...args));
}
$once(event: , fn: ) {
const wrapper = ( ) => {

this.$off(event, wrapper);
fn(...args);

¥

this.$on(event, wrapper);

}
}

Vue 3 BIRIEE: BESHEZFERBINEBE (mitt / tiny-emitter) 8% props/emit, IEHE Vue SLHIXSEEBETE
X

V5: computed itEENARTLUKEIS —1 computed?
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const a = ref(1);
const b = computed( => a.value * 2);
const ¢ = computed(() => b.value + 1); // {ii b, b {Kffi a

// a.value = 2; - b B¥ - c BaIEH

[RIE:

s

computed ZETIDRTCIRFRSCIIAVESTK effect;
24 computed BRI TIRFUIE, KETIZRPESABHEIBEMIMRE (SiEEMN
computed) ;

HAKHREY computed PIEHSER trcEHREEFTE.
EaikEEER, WRAETAIFEE ref £/, THEFMNTH.

V6: H—F vm.$set [RIE

Vue 2 [@f&: Vue 2 @Y HEEERN, TEEUFIEEEFIEEEI RS (SR
H=.
$set SEIRIE:
function set( ) {
if ( .isArray(target) && isValidArrayIndex(key)) {
target.length = .max(target.length, key as );
target.splice(key as , 1, val);
return val;
¥
if (key in target && !(key in .prototype)) {

target[key] = val;

return val;
}
const ob = target. ob__;
if (lob) { target[key] = val; return val; }
ob.defineReactive(target, key, val); // X#: FoIZT AN
ob.dep.notify(); // FohflREF

return val;

Vue 3 BffR: ET Proxy, & $set, EIZIHERIRIIHAIZ,

V7: BATE Vue PENEBEHE?

Vue 2:
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// 1. #HEl vue [RE
Vue.prototype.$http = axios;

/] 2. EHFEL (EF)
export default {
install(Vue) {
Vue.prototype.$utils = utils;

}
}s
Vue.use(MyPlugin);

Vue 3:

// 1. app.config.globalProperties

app.config.globalProperties.$http = axios;

// 2. provide / inject (¥TF)
app.provide('http', axios);

// EHHEH
const http = inject('http');

V8: Vue PRPMEALITEIFHMERIEERE?

Vue 2: &Y =L

<Child @hook:mounted="onChildMounted" />

Vue 3: EEFFHHER emit:

<l-- Child.vue -->

<script setup>

const emit = defineEmits(['mounted']);
onMounted(() => emit('mounted'));
</script>

<!-- Parent.vue -->
<Child @mounted="onChildMounted" />

BINHFR: RBEFIET o SREFANS), ERERERTE ( ) .

V9: vue BEEERRA addEventListener YIRS, BEFahiHERNIT?
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WIRFEhiEER !
onMounted ( =>
.addEventListener('resize’, onResize);
}s
onBeforeUnmount( =2 {
.removeEventListener('resize', onResize); // Wi, BNIARFEIME
1)
[FE: Vue ASEAMHEITSECACHENSMH (BIIER ) . AeEHEBETRE AP SIENS
1%,
Vue 3 setup B&f] cleanup: {8 FEs B LI hook,

V10: Vue 3 NN I EIE

#it»: Proxy + Reflect

function reactive<T extends object>( ): T A
return new Proxy(target, {

get(target, key, receiver) {
track(target, key); // #KEflE
return Reflect.get(target, key, receiver);

})

set(target, key, value, receiver) {
const oldValue = target[key];
const result = Reflect.set(target, key, value, receiver);

if (oldvalue !== value) {
trigger(target, key); // iIRAREF
¥
return result;
}s

deleteProperty(target, key) {
const result = Reflect.deleteProperty(target, key);
trigger(target, key);
return result;

}
D
}

fRBER :

o BMENIIIRREL— (REE=R)
* iHREMACRERENER effect;
o &N o

KA EBH:
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o BEMTMUAEE dep, A ORI T effect,
XILE Vue 2:

e Vue 2: Object.defineProperty #1i5CBREM, #AiEIQER;
* Vue 3: Proxy it (HIRZAAEE) . 4 THR/ length / Map / Set £EB3ZHF,

V11: Vue #1, created F1 mounted $8FZ [BIRIRTIEISZ+ ARG ?
BIEIZ = created $FH1T — render FHEIHERL VNode — BIX patch - DOM A — mounted $§FH 1T
FIMEZER:

1 IBIRERE: BIRWER. RS, ERFETHK;

2. BHHREFRE: SREMZ, patch )REHE;

3. AEFAMEIATS: FAM init / mounted tE4 5 FERTE;

4. BIRESEIRTE . 52407 computed. watch #IIRH;

5. \kS5iBEg: created FRISHEMIRE (ALEKR. EFITE) SFEX—MER.

[ RE A3V
* created RIYEEEVIRI (state HER. SHEE) ;
o FERNBIEM E L.

V12: Vue F, HEFEW N EdsEEIARIEK?
= )7 Fr
IRE:

1. 1BB0EK: £ DOM jERAIAIES, BEtEaABEUE, B aREInEndE;
2. SSR R1F: IRSZIHEHAT created £34T, M mounted A& (JRSZEEF DOM) ;
3. fKEMRER : created MERIAIRIEUE B RESIIN LA SRIELR.

FEFF DOM MIIE=RT A mounted (RBABUTEHERT. 48%E DOM =) .

export default {
async created() {
const res = await fetchData();
this.list = res.data;

}
}s

V13: J9f+4 React = Fiber 2283, T Vue FIAEE?
React MHIGAYIERE :
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o HIEATE, KSEUMABMAGFREER,
* FERESRREMCR. TLIFHSKE.

Vue KA{LEH:

o IRRIzURIEHR: Proxy FEHHIBERZIMNEM. B NEMERN, REFEISEIMRIIZEIRAM:;
o RFHMMK: FSTRIEF. N THRC, B> VNode EUER;
° LEER: AFENEIR. AREA KRR RFMIRE.

245 React 2'EHRE + BMRR, Vue 2"EMWRI + FRAE".

V14: SPA BRFINEIEEIEEARRIR?
I\BREAFER:

1. BIRRMA: BREMINE. ZRFESINFEZ=SE. Tree Shaking, [E4EKES (terser / esbuild) .

2. JiFffidk: CON. BIRESE (WebP/AVIF) | ZEE. HBEXHE CSS,

3. BTFRAE: HTTP 3BETFE + WEZEE. Service Worker, IndexedDB,

4. MLEMAL: HTTP/2 ZERER. BB 5D . FU#EMT DNS, FER: (preconnect) . FANEL (preload) .
5.SSR / SSG: Nuxt / Nextjs. PRSZimFGEZR. #51ML.

6. B4RER / Loading: {LILRHRIAL,

7. EIFRENETREN . FREHENBITREEGE.

8. M5f= & iffft: Lighthouse, WebPageTest, PerformanceObserver,

V15: T Vite BORIER
Bl M4SREYE ESM + esbuild FRlgaE

RBRE:
1. FGEEIRER (2T esbuild) : A B thig Common)S / UMD AibRiEita sy
ESM (iR 10-100 &) .
2 {ERmIFE: WSRERMMER, Vite 4 EHRZIER (R SIERFT) | REENEERE
LRERARIMELR,

3. 8fF: 5BETfF (HTTPL) + &R (304) .
HEHT HMR:

1. LFEJJ WebSocket ¥SIF3Z{4Z5Y,;
T RNAER BERIE;
3. *E RERHZICE ST (vue-loader / react-refresh) , #EIRITHATELR,

AP B Rollup (EESARRL. FHMAILEF)
AR

o AFEIQ: TELEWRE,;
o IREHmIF: WIS,
o [RHE ESM: NSSESRESHE, FFE polyfill,
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V16: Vue 2 AT AABEMINEEZT{L? EARR?
RE: Vue 2 iEZ s, BANUTRERSEREN:

s HEBURSIWE:
e (Z3 length: ;
o IHFE (Vue2 BEET 7 1M T&ESE: ) .

BRGE:
this.$set(this.arr, index, value);
this.arr.splice(index, 1, value);

this.arr = [...this.arr.slice(@, index), value, ...this.arr.slice(index + 1)];

Vue 3 EiRia: BT Proxy, FiERIRERIATIEER,

V17: iR Vue TRESIRIE
Vue 3 iEuRTE:

1. FEMER: 18R - AST - [BRRE (FERSIEF. W THRC) .
2. EEME (BRER)
o BUEREHLHI (setup) ;
o 1T render ERELLERY VNode 13;
o FF BREL;
o BER patchzEE#Z1E: GIFEESE DOM, fBAZRISR. $IES MY
o fibk B+,
3. EBHNER:
o MR EHET(LAEA effect;
o J@ERE (scheduler) BEFIINFESBAF (nextTick) ;
o EHHIAT render REERFT VNode;
o &M EREDHT diff LLES;
o ¥ER (DOM #2{E) NFIZIESE DOM;
o fibk BT,
4. EDERBNER: ik / , TBB% DOM. fR4T=EH. 1B effect,

V18: Vue 51 computed F[] watch X3l

HE computed watch
Fi& IREFE IR HRITREIER
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HE= computed watch

B BEF KBMAZEAEE XEF

R[] WA return %

24 iz XFFRE

ERETL  IhEEEERE IR/ RE T

&R RIER. BiEER PR, BIRFAML. EOBK

// computed
const fullName = computed( => “${firstName.value} ${lastName.value} );

// watch

watch(searchKey, async (newVal) => {
const res = await api.search(newVal);
list.value = res.data;

}, { debounce: , immediate: 1);

0

V19: Vuex PRIMEBIREVEAER?
SHEN RSN . . . . .

VA

// Options API
import { mapState, mapMutations } from 'vuex';

export default {
computed: {
...mapState([ ‘count']),
...mapState('user', ["name'])

s

methods: {
...mapMutations([ 'increment']),
...mapActions([ 'fetchData'])

}

}s
// Composition API o (¥E7F)
import { useStore } from 'vuex';

import { computed } from 'vue';

export default {

setup() {
const store = useStore();
return {
count: computed(() => store.state.count),
increment: => store.commit('increment")
¥
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}
}s

Vue 3 #fF Pinia: §i£&2. Composition APl &IF. TypeScript &iF.

V20: F Vue 3 SCHI— Modal, EAIRIT?

RtER:
1. Teleport i&3RE! body: EREMFTTRIES / iR,
2. 342 / IESR: WALSPER;
3. 5% / / / ;

4. ¥EfE: title, default, footer;
5.0]EeE: RY. =, mhiE=EXF). ESC X, RIBiE.

<template>
<Teleport to="body">
<Transition name="modal">
<div v-if="modelValue" class="modal-mask" @click.self="close">
<div class="modal" :style="{ width: width }">
<header v-if="$slots.title">
<slot name="title" />
<button @click="close">x</button>
</header>
<main><slot /></main>
<footer v-if="$slots.footer">
<slot name="footer" :confirm="confirm" :cancel="cancel" />
</footer>
</div>
</div>
</Transition>
</Teleport>
</template>

<script setup lang="ts">
const props = defineProps<{ modelValue: boolean; width?: string }>();
const emit = defineEmits(['update:modelvalue', 'confirm', 'cancel']);

const close = () => emit('update:modelvalue', false);
const confirm = () => emit('confirm');
const cancel = () => emit('cancel');

const onKey = (e: KeyboardEvent) => e.key === 'Escape’ && close();
watch(() => props.modelValue, (v) => {
document.body.style.overflow = v ? 'hidden' : '';

if (v) document.addEventListener('keydown', onKey);
else document.removeEventListener('keydown', onKey);

1)

</script>
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V21: Vue 3 Tree Shaking 24?7 &55i5EH
[RI2: ES Module B&EHAEEH S TR HIBLSHARBER, MRS R,
Vue 3 R9ffi35:

o £#B API KA ESM &, &RFESIA;

o ‘¥R, BTHS. IRSIWERDBENMIE;
. / BEMIESHEIRESB.

import { ref, computed, onMounted } from 'vue';

XILE Vue 2: Vue 2 15FE APl HE2E] Vue B E ( . ), FIRTIELESSH, A
INEERIEHRE.

V22: Vue 3 Composition API vs Vue 2 Options API

HE Options API Composition API
BAFN IRk (data/methods/..)  IRBEXEIRES
RIBEH mixin (BE/FIRAHEHT) HEX Hook %]

TS T —h% "=

FIJMLk £, LFir th, REERINURE
ERmR INBUEE(, EERIBEE SZEMH. KB IRF
MRURIERERY R EFaEE

HFEFRRE: S224H4F Composition API, {EEREREHA Options APl (Vue 3 BRI .

V23: Vue 3 MREIRFEERIER/ LS E?

1. MR EFRAL: Proxy X defineProperty, #FEIZE TR / Map / Set, FiEEM4EIMENT .
2. SmiFHAMNML :
o BSTIREETT (PatchFlag) ;
o HMHIRITER,
o WHERYF (IHHESIN) .
3. VNode fiift: B4 VNode {RFURZ>, patch Bk,
4. SSR {4k : A,
5. 4R 12l ~34KB (Vue 2 ~50KB) , Tree Shaking iH—35 i@/ SERREM AR,
6. Composition API: ZEEREER, A mixin TR ARNESL,
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V24: Vue 3 BIRITBEIREHA? T BREALL?

RitBix:

1. BRI TS 345 ABMBXRERS;

2. BYFAIBIRE R #RR mixin TRPE;

3. EIFRYIEEE: miEHE + EITRTEmEM,;

4. BIRYBFR: Tree-shakable;

5. BRIERY API: [EIAY3Z#F Options #1 Composition;

6. FAREHHIE: 79 Vapor &z, (I VNode) HIEENEHRERFTE M,

FEik:

HERE

RACFER

R)VE=

Proxy X defineProperty

JRi¥

PatchFlag, B#:&IRETH. EESM

Diff

SSR

RIKBIEFFFIRIERL DOM 25
mIVER. HHRER

BIFR

Tree Shaking. ZHITE

2026-06-26

f. MeEiE (23 &)

P-OPT1:

(e

A header 1 body JEESBHIXFI?

X3l

header

th

e EBE SREMFEFFNT, [HESE DOM f#T (BIZANEI8E document.write B

3 DOM) , BHFRJIEHK.

body
-5

HIMAER:

DOM fEfTERk/a INEEIA, NEITRCRRHEK, RFRAER,

<script src="app.js" defer></script>

<script src="analytics.js" async></script>

<script type="module" src="app.js"></script>

=

* B=HEA (REIF A1)
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* JRNGEHRIAF
* MAALA o

(TR RST)

2026-06-26

P-OPT2: RUlHMAEMILIBIFEMRLE? RARN?

#i¥E#R (Core Web Vitals) :

=173 Lz HEEE
FCP (First Contentful Paint) BRASER <18s
LCP (Largest Contentful Paint) EAKHRBER < 25s
FID (First Input Delay) BREIANGER < 100ms
INP (Interaction to Next Paint) REET—M < 200ms
CLS (Cumulative Layout Shift) ERhERE <01

TTI (Time to Interactive) A3 EAYE] -

TBT (Total Blocking Time) EBZERTE) < 200ms

SNIR:

* Lighthouse: ZREMEETS;

* WebPageTest: i, ZlLEes. SMEIRENN;
¢ Chrome DevTools Performance: FH={TAM4REE;
e PerformanceObserver API: \/'$Zh FIRMREEERE,

new PerformanceObserver(

=> {

for (const entry of list.getEntries()) {
.log(entry.name, entry.startTime);

sendMetric({ name: entry.name, value: entry.startTime });

}

}).observe({ type: 'largest-contentful-paint', buffered:

P-OPT3: SPA BRENNEIEE}
5v14 ¥, NEEUEIFRERT:

EARRIR?

1. B / Loading: ®HBIES, ROBAIFSRIE);
2. ERERARINE]: IRERERMINE, MIReRND 50%+;
3. CDN hNi&E: #25&EE CON, B HTTP/2;

4. FilFTRINE: :

5. FRSREVENIE . ERETIIRBITAEN F—ouEUE;
6.SSR/ SSG: B HTML IRSSUm4ERL, TTIIRFHER;
7. RS gzip / brotli FE48: A/ 70%+ {KFH;

52/76



BlimEN N ENRAZR . md 2026-06-26

8. Web Vitals #5315 : &G4,

P-OPT4: FB CSS 1I2HTREMAE

1. /Y CSS 578!

o [E45&3 (CSSNano) ;

o FEBRAMBEFMFIL (PurgeCSS /UNCSS) ;

o CSS-in-JS SIEINETFE, FEE.
2. ki Css B : BEREATE CSS IE i, HRBIEIIE.
3. B REIEERE HAREENEESE (W ) NESESMNAEIAITED,
4. #% @import: EBITINEL.

5. CSS Containment: PREBIELSTEE.
6. will-change: RRXIMEESRAINIL, (BAREERA (&8 GPU W) .
7. GPU hIMiERE 4 / & GPU &Rk, BhTELLEHE.

P-OPT5: utmNAYE HIEBEILIL
1. EFEEER

o WebP: {&FALY, JPEG/PNG /)\ 25-35%:;
o AVIF: {KFHE/\, F48LLHLTF WebP;
o SVG: E&EtR. HEHE.

2. ¥BINEk:

o JR&E ;
o RaNRICIMIITA N
o HfuE + EHAZIBHNTIE.

3. MR ER

<img srcset="small.jpg 480w, medium.jpg 800w, large.jpg 1200w"
sizes="(max-width: 600px) 480px, 800px"
src="medium.jpg" />

4. CDN + BRI £/ & CDN 24(.,
5. ERS5#BY: K% EXIF, SIERE (75-85% NARMERY) .
£B: HTTP/2 T™ERIRSES.

6.5

=
7. iB#68 Layout Shift: JXiTiRE / [,

P-OPT6: [E#l DOM —EERIG?

A—E!
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E#l DOM iEMAZS: DOM BEEZ. AHHE+FE (JIHALH) .
ERAIES

* EI%DOM IBME: EHRE, EEFERTKE;
o HRIEMMRIEY (Vue / Solid)S) : #&FEEHT, = VNode FHiH;
e WebGL / Canvas: Az DOM,

EEfl DOM MIIRBAR EIR", M RHSIEERE + FFRPIE":

o ERFHNEE DOM RKE;
o RHFEFERES (React Native, SSR) ;
o WEFTHHL DOM BIERE.

FE: 2AJS1HER DOM BF, FFAERETHEATIHRERK.

P-OPT7: BLiEZEAFRENL DOM, MEEtE R EENAHA?

IRA:
1. FRiFHBAL: Svelte / Solid)S TEmIFM ERGEMHImE SN DOM EEREB, FTFHE1THT VNode b
2. z;?zgﬂmmit: Vue / SolidJS BN R FeesimEERE AERREE T, REHLER DOM 5
=]
3. ﬂJIs:;l VNode B: BE:JEA DOM API, &Z diff ITRSXISREIEFHE.
4. 50

o SolidJS: (] React AY JSX, {BIRIFFHIE 1T5- BT REL;
o Svelte: JRIFANBEMMAY vanilla JS;
o Vue 3 + Vapor: Vue 3 B97 VNode &=,

B4 188 VNode tHEEMEIRA, KRR BEEH.

P-OPT8: JLEMREFEENIT, EAMIAmE?
hE:

1. Web Worker: i CPU BEFEHBIGEEAE, BRTFHERIN,

const worker = new Worker('worker.js');
worker.postMessage(data);
worker.onmessage = e => .log(e.data);

2 (XSS kR + AEES:

function chunk( ) |
let i = 0;
function next() {
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const slice = tasks.slice(i, i + chunkSize);

i += chunkSize;

slice.forEach( => fn());

if (i < tasks.length) requestIdleCallback(next);

¥
next();

}

3. requestldleCallback / requestAnimationFrame: 7EXISGESSHATHIT
4. PAEGIR: SRS,

5. WebAssembly: itEZER (EfZ. %) 5.

2026-06-26

P-OPT9: png8. png16. png32 BIXEI, png A4S

E ] EnEasy =R =M
PNG8 256 & ST fERER. RIB
PNG24 #£51600 A8 A% SxER. BRH

PNG32 #£J1600 A5 8fialpha ZFEPEEENELER
PNG 455 :

c TiRE4E, RES,;

* ¢#% alpha iE8H;

o NHATRIEELL JPEG KX, NEEHRRA (NI JPEG / WebP) ;
* && UIJJE. Logo. ER,

P-OPT10: TREMNEGIIET, JS H—ESZEZE DOM FEMFTIS?

r—E!

nEB PR
BiE BHZE: DNEFRZEHUT

APEHE (H1TT%, DOMContentLoaded BI#AT)

ABEZEE (FHTTEL, TEGSIZEIHIT)

ZRIA defer 179
BSBlEE Z<BEZE DOMContentLoaded
li%ii
. / A REEE B (PUTTREAIE)
. MIAIZIRFHRIT, NMEUENRF,
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P-OPT11: React.memo ] useMemo RIE;Z5X 3

#E React.memo useMemo
KA AR Hook ({&4%)
fER %t props, HRNBKLESR HFITES
RE ISiZiEH iCiZiE

R FHAHAFEXEHEER SxitE / 5|RREt

// React.memo

const Child = React.memo(function Child({ value }) {
console.log('Child render');
return <div>{value}</div>;

s

// useMemo
const sorted = useMemo(() => list.sort((a, b) => a.id - b.id), [list]);

// useCallback (ZE1FZEZEN)
const onClick = useCallback(() => doSomething(id), [id]);

iER: Reactmemo jRECEIITIER props AT B EN LVIRERE (FN2E) .

P-OPT12: TUEINE B FEH<BERE ST
[FEHE:

1. HTML ($FRE K : RSZEENIE;

2. K8 €SS / JS PAZEES: R{FH defer / async;
3.EERLMIEHER: & SDK. HitEE;

4. B JS (BIRXK: K nEl;

5. APl INRI1E : HYERESHEERNH;

6. KERZPIHE: FLHIZEE,

AL E:

e [3HA CDN + gzip;

* PUEXKHE CSS;

o FRERMINZ;

* SSR/BERE,;

o JICEUETIEY;

o BBRRARBEFRNSE=T71KE.

P-OPT13: 100000 S#HEAIFIRIETER?

#Zi: ERIFIE (Virtual List)
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[FIE: RERMOMETIIAYZIRIT (49 10-30 1) |, iRaIBTalEE#E DOM,

EiRE:
® React: . . '
* Vue: ;
s BF: BXLIMET .

T SCI B

function VirtuallList({ items, itemHeight, height }) {
const [scrollTop, setScrollTop] = useState(9);
const startIdx = Math.floor(scrollTop / itemHeight);
const visibleCount = Math.ceil(height / itemHeight);
const visibleItems items.slice(startIdx, startIdx + visibleCount);
const offsetY = startIdx * itemHeight;

return (
<div style={{ height, overflow: 'auto' }} onScroll={e =>
setScrollTop(e.target.scrollTop)}>

2026-06-26

<div style={{ height: items.length * itemHeight, position: ‘'relative' }}>

<div style={{ transform: "“translateY(${offsetY}px) }}>
{visibleItems.map(item => <Row key={item.id} {...item} />)}
</div>
</div>
</div>
)
¥

Wb EEE. DRI, RIS RRAINEES.

P-OPT14: DNS Ff#T2A? EASLH?

{EM: R AEERERT, NIESES SRR EE 1P, A DNS EifER (50-200ms) .

<!-- FF/3 DNS FfEtr -->

<link rel="dns-prefetch" href="//cdn.example.com">

<!-- FHZEEE (DNS + TCP + TLS, LUFUFTEAIE) -->
<link rel="preconnect" href="https://api.example.com">

<!-- FONEe (FRAIDNEKE|EHER) -->

<link rel="preload" href="critical.css" as="style">

<I-- FEREX (F—TU&IR, ERE) -->

<link rel="prefetch" href="/next-page.js">

Chrome BRIAFFIS : TLS #EFHRY hostname BRI,
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P-OPT15: React FHE]AMMIERLEMARETIL?
I Q10, #h7E:

1. EFEHEEE . A 7F7INE React £8Pk PropTypes / DevTools;

2. {$F3 Profiler: ENHRIEL;

3. AEJTEE: B =H;

4. E5IRIETR(ER key: B DOM S,

5. React DevTools: BIHMYOHTEMSIREL;

6. React.lazy + Suspense: IZZENNE;

7. 8% inline MR / B BIRXEREZEMEIHB, SHIA memo,

P-OPT16: NISSEs AT ARRSIFH&AZL?
IRE:

1. RIFERSSER . BT NERERF I R MERESIRLS;
2. (MPERIR: 810 TCP EROARTE EBI/AEERTX) |« inH;

3. HTTP/1.1 PASKBEZEE: B 6 1NFHA& (Chrome / Firefox) , EfhiXI5E28 2-8 NS,

4. RSBEHR: RFC 2616 BINEFIRAEY 2 M AEE.
ARNESEFHEE (HTTP/1.1 [FiH)

SRR  HERE

Chrome 6
Firefox 6
Safari 6
IE 11 8
IE8-10  6-8

HTTP/2 fiBiR: ZRER, BERAIRITEIEK,

P-OPT17: Performance APl 2{tA? "EAHHEDIE =] MR E?
Performance API: XISSERfRAIM AR RO,
KigadE =
const t = performance.timing;
const nav = performance.getEntriesByType('navigation')[0];
const metrics = {
dns: nav.domainLookupEnd - nav.domainLookupStart,
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/] TCP &EEE

tcp: nav.connectEnd - nav.connectStart,

// BFHEE

ttfb: nav.responseStart - nav.requestStart,

/] WERLTE

download: nav.responseEnd - nav.responseStart,

// DOM fBHT

domParse: nav.domInteractive - nav.responseEnd,

/] REINE

resourcelLoad: nav.loadEventStart - nav.domContentlLoadedEventEnd,

/! BFAIRE

fmp: nav.domContentLoadedEventEnd - nav.startTime

}s

BIFRERYIE) (DOM A3z H) & (DOM + EIEHIARTEH) .

2026-06-26

P-OPT18: window.requestAnimationFrame 2{+A?

S WSsE T —XELRIEREEREERE, BELL 60fps i (16.7ms)

function animate() {
el.style.transform = “translateX(${x++}px)";
requestAnimationFrame(animate);

}

requestAnimationFrame(animate);

e

Shaciil e SN
s FETRENBNER TERR.
° Lt BRI,

HRgS
* ZNE / RENEKED;
e Canvas 22%#l;
o SZ Ul inHEDR.

BiE API:
. D NISRRSSIRETRA, EEIRKRES,
. : BGEEE.

P-OPT19: CSS INESIERkEZED?

2, (BEFH4:
nEs= FHZ=
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EB PHZE
PHEE]EZY ({BAFHZE DOM f##T)
PIEX PREER (BURTAN)
/ AEE (FEEEATE)
FEE (FEE N FH)

PEZE[RE: CSS oJabiTmfE / #Ex, W28 FEEF CSSOM M Tem A sEEaR,
{4k :

<style> </style>

<link rel="preload" href="main.css" as="style" onload="this.rel="'stylesheet"'

"

2026-06-26

P-OPT20: HARREHR? HARRSH?
EX: FEFEPABFERNRTEREEN, KERRSHNA-FREESE.
EREH:

1. RiEERIERSSS / SR / ZRAE unmount BF5HE;
2. (51 DOM 5|H: TEXEHFRE 7 ERR DOM;

3. BYMYZRBESR: FF var/let/const EHEME(E;

4. 5=/ DOM 5|: Map / WeakMap 5 key 2 DOM T5r2, #HBIREREE;

5. fEIASIM: & IE [, TUNEES GC itERy,;

6. REEHLAY WebSocket / EventSource,

HIETH:

* Chrome DevTools Memory E#;
. (Chrome ¥ & API) ;

o MERARRILL.

onMounted( => {
const timer = setInterval(tick, )
const handler = => .log('resize');

.addEventListener('resize', handler);
onBeforeUnmount ( => {

clearInterval(timer);
.removeEventListener('resize’, handler);
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IS E
D

2026-06-26

P-OPT21: F3 Webpack {i{¥BimHaE
1. g8 TRISTR:

o Tree Shaking ( EINFE) |

o Scope Hoisting ( )
o EFESIN ( )

o EREYE ( )

o Gzip / Brotli JE45.

2. #FEUERE:
splitChunks: {

chunks: "all’',
cacheGroups: {

vendor: { test: /[\\/]node_modules[\\/]/, name:

common: { minChunks: 2, name: 'common' }

}
}
3. (XBREl: MESEN;
4. BFAEE:
5. B0 . (BRAZZ) ;

6. DLL / Module Federation: IL={K#f;

7. SourceMap RS : FFAFH eval-cheap-module, &r/=XKis;

8. Bundle 3#f:

‘vendor' 1},

P-OPT22: EMAIBNRIERENHTR
RRU2E (JUR) -

=27 FER
MILEE  CDN. HTTP/2. DNS Ff#ffr. FUZER. BEF

HEE E4. 67, EEE. WebP, FAFEN
INEE Nk, T, KRB HE|. Tree Shaking
BRE SSR. SSG. BEER. P EHFEHE
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BE FB
IZITHS  Web Worker, FEEIST. EHATIZE
KBE JiEit. BEReREk. EFTEER

HEZRE Reactmemo. Vuev-once, B

WIZE  Lighthouse, Web Vitals, APM

R SENE. B, ek,

2026-06-26

P-OPT23: {42 CSS Sprites?

S B2 NNERSFA—KKE, B EMNER.
.icon { : ('sprites.png') no-repeat; }
.icon-home { : f : 5 H
.icon-user { 3 = 5 : 5 HES
s
o B/ HTTPIEKRE (—XTEHZE) ;
 MFEZF (EHE—REE ZXEA) .
R
o YHPRAE (FBENSEENHE) ;
* R3Z§F Retina EiEFE (FiRM 2xH)
* HTTP/2 TENMAK (ZBRERABRHMIEREA) .
MRHE:
e SVG Sprite: 2/ SVG &F—1 51A;
o ZFHEWE: Iconfont / Iconify;
* CDN ERIRSS : &=HNE SVG.
7~ LR (23 @)
E1: package.json #1 devDependencies ] dependencies X%5I|?
FE i5¢BH JIEREES
dependencies BT, MBIEITYE =
devDependencies AR, (AR, W, WEFEE &
peerDependencies EHAKER, BREEFERM HEELE
optionalDependencies  TIiE{KE, TEEMANREE FRfE EissHE
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il

{

"dependencies": {

"vue": "~3.4.0",
"axios": "71.6.0"

})

"devDependencies": {
"vite": "~5.0.0",
"typescript": "~5.3.0",
"@types/node": "~20.0.0"

* ’&fd npm 8AT, FRBBIEZRIRA, BREST,
o KRAEMER, ASSHRKI . FRTEN ;
s £/ / X5

E2: Webpack 5 9FEEHF R

1. BANEE: , RMIGERIRIE 90%+;
2. FWiFHER (Asset Modules) : Bt / / . BUARE;

3. Module Federation: JR4ASTiain. BN BHLSEER;

4. Tree Shaking 183 BEEIRRIRERRSH. 35 ;
5. Web Worker 3z33F:

6. Node Polyfills BEI#8IR: (XXIRIIRFERY polyfill $24Ht;

7. SiERLEE (experiments) : i ESM;
8. EHFAY SourceMap: EIEE;
9. Chunk IR &EMAL: A REZEERE.

E3: Vite IRIE
(5 V15 B4, FIFH)

REENIRAIFE:
1. RETE: FRENAHEE bundling;
2. FRtaEEik#i: FH esbuild (Go %R, tbJS 1R 10-100 %) Ffmi¥ 79 ESM;

3. mRmE: NSRRI MERA RIFW, BREmET
4. [R4E ESM: NSEERRENE, ESM, 7575 IIFE/ AMD 8%,

AEHT HMR:

const watcher = chokidar.watch(root, { ignored: ['**/.git/**",
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"**/node _modules/**'] });
watcher.on('change', async file => {

await invalidateModule(file);

ws.send({ type: 'update', path: file, timestamp: .now() });
})s

e WebSocket ¥EXEHT;
o NEEH AR EAIIEL;
o HEZEHEM (vue / react-refresh) W &R, AN,

S92 A Rollup (£5FE. FIMMAEF)

2026-06-26

E4: 5 Webpack LT ER X5

I8 EfiL S

Vite F— g THE FFA&FE esbuild + R4 ESM, 472 Rollup
Rollup EEF TRk HWHET%, Tree Shaking {855

Parcel ThE SEMISELATYPRIEE )

esbuild Go BRIIEmIFE=E (Vg T8

swc Rust SHY Babel &, Lt Babel £R 20 &

Turbopack Webpack fEEFHIRE Rust 585, Webpack 4¥{F& (Nextjs FBA)

Bun SR T BiTEsE, 4eeiR
Rspack Rust hRAY Webpack A Webpack &35, HRERTF 5-10 {F
TR :

* MAF%: Vite (BIE) . Rspack (KEIMA) ;
o HHEA%: Rollup;

o IRBHSEBEE: esbuild / swc;

* {FE Webpack IRB: EHIAG, KEBEEIRE.

ES: SN{alf&Bh Webpack it R I4EE
(5 P-OPT21 B%b, #NFEEZHT)
1. {FFRfE

.exports = {
mode: 'production',
optimization: {
minimize: ,
minimizer: [new TerserPlugin({ parallel: D,
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splitChunks: {
chunks: 'all',
cacheGroups: {
vendor: {
test: /[\\/]node_modules[\\/]/,
priority: 10,
name: ‘vendor'
}
}
}
s

performance: {
hints: 'warning',
maxAssetSize: 250000,
maxEntrypointSize: 250000

}
}s

2. DAttt

/] NES

const LazyComp = () => import('./LazyComp.vue');

// Prefetch / Preload
import(/* webpackPrefetch: true */ './LoginModal');

.5 ALEE

cache: {
type: 'filesystem',
buildDependencies: { config: [__filename] }

}

2026-06-26

E6: Webpack Proxy T{E[RIESEIHARR
BSIEREE : NESESEIERRE, Y / HiE / IROARAD A,
Proxy fRiRFZE:

// vue.config.js / webpack.config.js
module.exports = {
devServer: {
proxy: {
"Japi': {
target: 'http://backend.com’,
changeOrigin: true,
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pathRewrite: { "~/api': "' }
}
}
¥
}s

TEREE:
1. FF&RIRSS 2 (webpack-dev-server / vite) @&l HTTP fRSS;
2. MR EREK SIPRERAMF LRSS (FR) ;
3. RIS eSBEREAREIEL RR (RERENSEERRRT) ;
4. [FimImNDREESFARRSSES, FBIREILNIEES.
oLy A SHOR

o NRERRX O + W& + w0
o BEHENRRTH, RE|[/ZBLEEIRE
* Proxy ZHRSHRIRICIE, S TN SRREIFERE.

FR: (NFFRAEER, £r=FHH Nginx / J5im CORS BLE.

2026-06-26

E7: Webpack #\EFHRIE
HMR (Hot Module Replacement) : i={THIEHE. A0, MBRELR, TERIFRTIME.

T{Eifits:

1. BRI : webpack /A e )=z iy

2. EFhfmIF: S, webpack IFERIFE ((NRIFTERER) ;
3. HEXEHT: webpack-dev-server jBIZ WebSocket [E])I|5E 88 HEIX

A RIEVEEFR: NSEERUCEERD, BT BTk
0 ;
5. IRHRENR: TENISESIRIRIRIR 1D Bk HER, A EIVER
a3 :
if ( .hot) {

.hot.accept('./library.js"', () => {

doSomething();

1);
}

E8: Loader # Plugin BIX3I? WAIRE?

HE Loader Plugin
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HE Loader Plugin

1EF  EEIEHRS i f& webpack & s RHA
=1 #H

AR R, FOREREFNRG 3K, apply 73iEEEBEF
HE AR 2T

#85 Loader (7=~f7l: BEN markdown-loader)

.exports = function( ) {
// this 2 webpack RHHIETIZ
this.cacheable && this.cacheable();
const html = marked(source);
return “module.exports = ${ .stringify(html)}";
}s
// module.exports.raw = true; // WNSREFZUGHE

W5 Plugin (7~ffl: BENX WriteFilePlugin)

class WriteFilePlugin {

apply(compiler: ) {
compiler.hooks.emit.tapAsync( 'WriteFilePlugin®', (
) => {
for (const [name, asset] of .entries(compilation.assets)) {
('"fs').writeFileSync( ./dist/${name} , asset.source());

}
cb();

})s

}
}

E9: &M Webpack Plugin RZfRRAYAIEE

Plugin {EF

HtmIWebpackPlugin B4R HTML F5EA bundle
MiniCssExtractPlugin HEEY CSS EEIhIZ {4
TerserPlugin JS [E48

CssMinimizerPlugin CSS [£45

DefinePlugin EMRFENERER
CopyWebpackPlugin EFESHIR
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Plugin {EF
CleanWebpackPlugin BERHER
BundleAnalyzerPlugin AT E AR
HotModuleReplacementPlugin  [3F HMR
ProvidePlugin BiinEtER (0 $)
IgnorePlugin RS IEERER
CompressionPlugin FREERK gzip 314
ForkTsCheckerWebpackPlugin TS ZEBUGHE

ModuleFederationPlugin

T / BEEREXFR

2026-06-26

E10: EII Webpack Loader K fZRAEIET

Loader

3

babel-loader

ES6+ — ES5

ts-loader / esbuild-loader / swc-loader TS/ JSX #&iF

css-loader

fRHT CSS S4RY /

style-loader

& CSSIEAN

sass-loader / less-loader / stylus-loader  CSS Fiil-IE2s

postcss-loader

PostCSS &8 (autoprefixer &)

file-loader (B/5) / Asset Modules WIS RIR
url-loader (2/&) INEEE base64
vue-loader Vue BRI
eslint-loader / stylelint-loader Risa=E

raw-loader RSN
thread-loader EZ257 )1

E11: Webpack BIXSERIZ
NKPRER:
1. YAk (Initialization) :

o EEVACE. M0Z Plugin, jEAR Compiler #F;

2. #miF (Compilation) :

o MAOMEHA, VA Loader FEIAIEER;
o FEIEHYKERE (Module Graph) ;

3. 5Chk4miE (Finish Make)
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o WWEEFTBIER, KEXEK;
4. $%& (Sealing) :
o 4k Chunk, &FF SplitChunks, {LILF=4D;
o fi’& Plugin $3F;
5. 4 (Emit)
o & Chunk ENFER;

o fiR BWF;
6. 5eh% (Done) :
o fibk HF.
EREE

entry - loaderfbIBfRIR - FP3E{KHHE - splitChunks » {i{t » B Adist

E12: XJ Webpack BYIEfE? R T HAlR?
Webpack & FFSMERFTEES (Static Module Bundler)
BalaeN:

1. #&3R4E: SZHF ESM / CommonlS / AMD / CSS / BEIR E—1ISIRIE1RIR
2 (RIS BaEITIRIRIKER, MIERIKEIE

3. IEBSE: KEIE. RN

4. Loader / Plugin &35 R F0Y Rae/15E;

5. F&IFLE: HMR, Source Map. devServer,

RERAYIE
o NEEEERNRE! / , BB,

o BXHNMEZRSEHTTP BHKIS,;
o BEER (TS/JSX/ Sass) NILSEEARIRS!;
s RBEREE, TEEREITL.

AL BERISESOIRE (Vue 2/ React EFIERE) |, IEW Vite Hhik,

E13: Loader #1 Plugin AYSCINRIE
Loader SCH[RIE:

* REE—MRE, BWIRRIFERE, RELEEIRD;

* webpack &8 Loader BHi@iT i EN_LET (query / cacheable / addDependency %) ;
* Loader BNAEIFRFER, BB I Buffer;

o XHEFENEAR (WNGRIEZ. NTRIL) .

Plugin SCIRRIE :
s KER—NF FiERIsE;
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. I X, B iEAAaFEIE;
* webpack EARREGERMAIF, Plugin FEARFERTIMA.

FRERF:
compiler.hooks.beforeRun.tap('Plugin’, => {});
compiler.hooks.compile.tap('Plugin’, => {});
compilation.hooks.optimize.tap('Plugin’, => {});
compilation.hooks.emit.tapAsync('Plugin’, ( ) => cb());

E14: SN{aliES Webpack H32IRE

1. FHBZE) Webpack 5 + FF2 ;
2. BHE: . (FIAStZ)
3. faUvEEE:

s Ao
rules: [
{ test: /\.js$/, include: /src/, exclude: /node_modules/ }

]
}

4. DLLPlugin: T TBAEZHAIKEL;
5. %V Loader 2bFE: /DAHEIEHHRY Loader (babel-loader — swc-loader / esbuild-loader) ;
6. {ftfk resolve EigE :

resolve: {
modules: [path.resolve('node_modules')],
extensions: ['.js', '.json'],
alias: { '@': path.resolve('src') }

}

7. HappyPack / thread-loader: ZiHEH1T;

8. §IF polyfill (ILFTME) ;

9. LR AR,
10. F4% Node k& (#7 Node [FZIEIR) .

E15: webpack-dev-server [RIE
#%UERER: 35 HTTP BRSS + REGmIE + IWITEEL + #EX HMR,
TiEE:

1. B8: EEY webpack BCE&, JEA webpack JmiE;
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2. IEmIE: WEFUENAEXXHERR (memfs) | FE#E;
3. HTTP IRS3: express / http-proxy-middleware [3ahiRSE2E;

4. BREEER: 1BK AT MRES ZRIERY

5. WRUFSZH: chokidar SSITRSIERL, EHFmIE;

6. HMR #i%: WebSocket BN \Ee8 RIXEHHM;

7. KERE: By R APl iER,

XJLE Vvite:

* webpack-dev-server BRIEERFEFZMKIE (RIEENERN) |
* Vite FIFNIEGEEIRE ESM + RFMIF, JUFBRTIEAL,

E16: Babel B stage (\RHARRE?

TC39 MER: JavaScript IR NIREELT 5 MNER (Stage 0 ~ 4) , Babel 1@1Y =]
FoE1=H S AW LR =,

Stage &R aX

Stage 0 Strawman {EEREE, AREHEAIGE

Stage1 Proposal IFTURZE, EEiITi

Stage2 Draft HE, 1256

Stage3 Candidate &%, FUHAAIGE

Stage4 Finished ERNILE, T IMRAES

EE:
* Babel 7 ZIGABHETFIL stage L&, BINA + e BRENEN polyfill;

* Stage 4 BN ES tfE, NIS=RRESTF, JoFk Babel &2,

E17: Webpack B9 module. bundle, chunk X&IJ?

A EX

module IRESIELR (JS/ CSS/ER) |, webpack SMERIEAER

chunk FTESREFRINRER (— 8B4 module 4HAY) , H webpack NERETE
bundle BENSRENY (BERZ chunk B9F1D) |, BITENLS

chunk group —% chunk IES

XE5TM:

src/index.js - module
src/utils.js - module
src/style.css » module
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webpack FJ&F:
entry chunk (main.js) > H entry 5|FHHY module ZHRY
vendor chunk (vendors.js) » H node_modules Y module ZHRY
async chunk (login.js) - HZIZ import BY module 4HEY

XL chunk %) dist/ /FFR/Y bundle,

E18: H4& Cl/CD?
Cl (Continuous Integration, ¥SZEEERL)

o MEMISNIEENZIET (BRZRX) |
o EREABEE B, M. ARG EREIGIE;
* Bix: RERIEMIER.

CD (Continuous Deployment / Delivery, 1F4ERRE / 32MT)

o U BET C e TEMTAMMRA, FEALRALKS,
o IHERRE: (BET O FREMERHHESHRE, TEAL

BIRYTS

push » CIfifi&
> RBHIEN » LK > Bl > fBeE
> 1 > £l > 18 > EEF

> CDftA
> RERTS - SEET - linse

E=HIAR:

e CI: Jenkins, GitLab Cl. GitHub Actions, CircleCl, Travis Cl;
®* CD: Argo CD. Spinnaker, Jenkins X;
o {RFBI&E: ESLint., SonarQube,

E19: Rilim LA2(CAVIEMRE?

EX: FA—RFIIEA. #e. WESRRAARIENEL. Balt, BAFRSMESHNERE.
B4Ry :

HE TH/#E

FAEIE ESLint. Prettier, EditorConfig. commitlint

&R ESM. CommonlJS. UMD

iz (L 244 React/Vue A4, Storybook
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HERE TH/#E

ETH Webpack, Vite. Rollup

=g npm, yarn, pnpm (monorepo)

izt Jest, Vitest, Cypress, Playwright
IRAIESH  Git. GitFlow

Cl/CD GitHub Actions, Jenkins

S Docker, Nginx, Vercel
it 2 Sentry, Lighthouse, Web Vitals
BiF:

o IRFHEIRIMERER;
o [#E bug =;

o YRIEARTEHR;

o IEFHRREAI4EPIE.

2026-06-26

E20: % SSG HYTEfR?
SSG (Static Site Generation, E#SUES4ERE) | MIEITEMTEEE HTML B85S0,

5 SSR / CSR ¥itk:
&y p=gd:o ] i&EF
CSR (EBFimE%)  NSe8INE)s FER EEMA. SPA
SSR (FRSZImiER) BREKRRSHER HNSIMEER
SSG (BHSLERL) 1RSSR B2, X, EHER
s

 BFEMRE (BFRE HTML) ;

* SEO K¥F;

* CDN EEFEHRAME;

s ety (RETIHIRGSIWBLE) .

R

* WENERK (TEZH) ;
* NEEHEGE;
* HIEEIREIE,

EL ST E

* Next.js ( )
e Nuxt3 ( )
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* Astro (EXIA SSG) ;
e VitePress (SCRYILESIE) .

2026-06-26

E21: HPER Vite 0 Webpack BIX 5!

R Webpack Vite

f1a%EE 2 2EIaREED RHRWIE + JRE ESM

il =t 18 (10s+) R (<1s)

HMR BI8 (EHWE + #X) iR ((NEHHTEER)

HFHIE Webpack 5/ Terser Rollup

e 33 WHEFE (Loader/Plugin 1000+) &\ ({BIEKIR)

RESRE REX & (WEXRTFESE)

TypeScript  ts-loader / babel KE esbuild

JSX babel-loader ARE esbuild

css css-loader + style-loader wE

p i =| ZIER estiin e

EREE  EEE NBIIME B, ABUIE
=2 E

o FRIRE: i Vite (FFARIKIEYT) ;
o KBISZINH: Webpack 5 + fift, (SHE) |
o FEWA: B, KEIPHTIRAE.

E22: Webpack Tree Shaking JRIE

[RI: ETF ES Module #5017, MBRARBERIS T,

TIESH:
1. {EF ESM iBi& ( / ) . ABER CommonlS;
2188 (BOAFFR)
3. frcEENER: & FRiZNN B

4. BRENERNE: ERTNEAREEAIFTRIRIER (IEXERER. polyfil) .

[RIERIE:

1. NABH: M entry FRIETRCFTEFERNSH;

2 {&REHFIC: BB import 5G], FRCHES IENSEH;

3. K5I BBk FWIRCHSHEEEMERMIER;

4 {EFEIRA (Scope Hoisting) : SFH&EIR, IE/DEREFA.
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{

"sideEffects":
}

export const used = 1;
export const unused = 2;

import { used } from './a';
.log(used);

E23: MBT Tree Shaking RET{FRTE

BESMEIER: Tree Shaking 2k JavaScript E R FRBSIANKES (dead-code elimination) BIILFER, &
H ES Module B&SEMFME,

T{ERE (webpack i) :

1. UZEE exports: MAOH A, 1A E ES Module A export;

2. #Ri8 usedExports: M entry FFHRIEIH, BRERHPLY export #SCFR{ER;

3. #B¥ usedExports #7iB: webpack EBFRCHFLE export {RER. WRLEARIRS;

4. Terser [E48: TRIBIRICHIBRAERA;

5. AFHER (Scope Hoisting) : ZMEREHA— IR, BHDESREFH,

AR

* ES Module iE%E ( / )
. )
. wE

* KRIBFL=TRIRIER.
K3ns:

o FE=75F(FA CommonlS;

o ERINEBREIER ( )

s FISEBNNGERZE ( )

e Babel #51% Common)S (FEHiE ) .

i ERESFRERSEIZIN
—. PBEEERLERY (STAR-R ZEN)
S - Situation: B8 / EABEAHAR

T - Task: EfFREYANER
A - Action: {FHUBERAZXR / FIE
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R - Result: &R / E8z=
R - Reflection: {RESRNEB® / HRfELH

—_—

BIRRE IR

Mg Ex

3-54F React Hooks, Vue =, TS EAfl, Webpack &t

5-8 fF Fiber, Concurrent, SSR/SSG. f¥Biim. MEEMIIAR

8 fF+ 1ERRRIE. mFRIE. BimiEt. TREERRT

—_—

[=550)]Ivaplil
BEifiA React Fiber iAERIE;
BEFE MRt 5 13 (track / trigger) ;
gt 3 ML EEREAHEHE LIRS

BEHEH webpack 13iEiRIEE;

1.
2.
3.
4. BERRTE Vite JHHALEL Webpack 1R ;
5.
6.

h.

gEFIZE 5 FhLA_E TypeScript SR3EEY,

. EEFEIRR

React EAXHE (FriR@HAEIVHE) |
Vue 3 ERLXHE + RHBFTEE;
TypeScript 75 Handbook;
Webpack E-AXHE + 53,
{JavaScript BRERFIRIT) (RAHIERY JavaScript) ;
(FAi%t React 5 Redux) (FAiZH Vuejs) ;
REZRIE / FER / FEE V8.

STRHESF

RIERER SRR, SREHIRE + R + SEEREN. 2

EEE8MERRE—RE;

SEME 2-3 N\ OR%ES GHEREDT)
Faerb e sebr LA EBERVA TR,
FEEHIEE / GitHub Issues, IBIREGRITIFILE,

2026-06-26

AR, B FERINEENR, BTEIEFIE Issue / PR,
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