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®®® hidden-class.js

1

const p1 = { x
{ x

1
const p2 3

const p3 = { y: 5,

class Point {
constructor(x,y)

U099, Jild — Deoptimization @
®O®® decopt.js

function add(a,b) { return a
add(1,2); add(1,2); add(1,2);

add(”l“ , ||2||) ;
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®0® BASH

curl -fsSL https://bun.sh/install | bash

mkdir js-deep cd js-deep
bun init -y
bun add -d vitest biome

echo '{"formatter":{"indentWidth":2},"linter":{"enabled":true}}' > biome.json

echo "console.log('JS is love €)')" > index.js
bun index.js
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Event Loop + (fs, fetch, etc) asLsl glodS (V8) + API ,gig0 = Runtime
V8 + DOM + fetch + setTimeout :Browser ¢

V8 + fs + http + libuv :Node ¢

S>> TS transpiler + guis JavaScriptCore + fs + fetch :Bun ¢
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Runtime :1 o5 ¢

®0® BASH

nvm install 22 nvm use 22
node -v

curl -fsSL https://bun.sh/install | bash
bun -v

echo "console.log('hi')" > test.js
time node test.js
time bun test.js

fpnpm Iy> — Package Manager :¥ oS ¢

Sbj EVAY oS npm
Sbj bawgie oS yarn
yiaS 70% &2y symlink + content-addressable pnpm

0 ® BASH

npm i -g pnpm
pnpm --version

mkdir my-app cd my-app
pnpm init

pnpm add -D vitest biome @types/node
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CJS yLL — ESM:¥ o5 ¢

package.json

: "js-deep",
"module",
: q
"pbun --watch src/index.ts",
"vitest --coverage",
"biome check --write ./src",
"vite build"

®®® src/index.ts — ESM =dlg

import { readFile } from 'node:fs/promises';
import { sum } from './math.js';

export const config = await readFile('./config.json', 'utf8');

console.log(sum(1,2));
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biome.json — (u;Sul> ESLint + Prettier + import sorter

"https://biomejs.dev/schemas/1.9.0/schema.json",
: {
. true,
"space",
: 2,
100

"error" },
"War‘n“ }

"single", : "asNeeded" }

BASH

pnpm biome check --write ./src

Senior wloabis — VS Code :6 o5 ¢

®®® .\ scode/settings.json

"biomejs.biome",
. true,
2 q
"explicit",
"explicit"

"relative",
"javascriptreact"
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Vitest (vitest.explorer) ¢
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Error Lens

*

GitLens

f2iS ;0 ESM Tree Shaking 4395.3 3 Groc |
®O®® ytils.js

export const used () => console.log("used");

export const unused () => console.log("unused");

export default { used, unused };

ESM S| hid — 3uSe B3> 1) sauiweslaiwl S import/export Syiliwl Jud=s L Bundler (Vite/Rollup)

. sideEffects: false g b
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o> xwogi Stack/Heap Jao g typeof Llesbb ggi A ¢

L 2

Sy 3¢S (g9, |) Value vs Reference wiglas

oS amlio -0 g NaN JBo L) === ¢ Object.is ¢
Stack vs Heap : i) Jao & |
il Ll 9> alhdl> S jguas

LIFO . aiums Lyl oPrimitive .Ciyo glogisS J5o — aliio (gapw «S2oS :(aiiy) Stack ¢

S e jaed GC asiws iyl Objects . )Lol Jio — pliiol S <S55 :(65g3) Heap ¢

@®@@®® stack-heap-visual.js

let a 10;

let b a;

b 20;
console.log(a);

let objil { x: 10 };
let obj2 objl;
0bj2.x 20;
console.log(objl.x);
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(uwyoT) Primitive + Reference w=8lg Object Sz |y sl i Object gl
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Gaos — O £ A QD |
®©O®® +types-deep.js

42;

42n;

"hi";
true;
undefined;

Symbol("id");
null;

{}

(O=>{});

null
value "object" value

typeof null (3u,)l SL @

— >gs o v and NULL g Object gl 000 0o 6> type tag wuw ¥ U lojladoe JS Jgl asuws >

Do puSad -_,«996_4@ Lg)lijl.w ©lp el object 5,5 4,59 gig0 o
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@®®® coercion-deep.js

II5II 3

II5II 3

[] []

[] 1}

{1} []

Boolean([])

Boolean("")
U A ol bssd falsy false, 0, -0, On, "", null, undefined, NaN
truthy aco truthy "ot L H{r L[] o — e

9o 3y Code Review 5> — ;LSy0 oliil %

if (user.age

if (user.age 0) 1

if (Number(user.age)
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OO ® cquality-deep.js

Object.is(NaN, NaN)
Object.is(-0, +0)
Object.is(NaN, NaN)

®O®® deep-equal.js

JSON.stringify({a:1}) JSON.stringify({a:1})
structuredClone

import { isEqual } from 'lodash-es';
isEqual({a:1}, {a:1})

users.find(u => u.id other.id)

A

auylie gy aw — Equality &3 |
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Egi g odl> glgil - ¥ Juad o



Active Recall — Jle8 (305 & |
105 2l dw oS Gwui — ) gl

000

console.log([] [D);

console.log([] + {});
console.log({} + [1);
console.log(Boolean([1));
console.log(Boolean("0"));

105 13y SU — ¥ (00
o000 S

function isEmpty(arr) {
if (arr false) return true;

function isEmptySafe(arr) {

return Array.isArray(arr) arr.length 0;

circular gl Map L — xS gjlwassi ) structuredClone aS deepClone Gugy =G 35 b pidl>

.reference
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ot 2158 — "aa” oiaS [EVS o

"" == false - [] == false - false» ![] :Coercion spzij Scuwl true [1 == ![] l)> — Mid
rue—» 0 ==0 -
(IEEE 754 3U) so>,0 false NaN gly === (o= Seawl NaN gly === jl yigs Object.is Iy> — Senior

auylio gl React g Redux > .cuwl igi8> po +0 vs -0 gl g — true Object.is(NaN,NaN) (Jg

Do odlaiwl Object.is jl state

f&U yiol)b )5 Value vs Reference wglai — Senior

000 s

function foo(obj) { obj.x = 10; obj = {x:20}; }

let o = {x:1}; foo(o); console.log(o.x)

Tl Syidie 0b32=0bF1 Iz o> xudgi 9 Sy AELS (g9, |) Stack vs Heap ilgie
ke |) falsy A Jga

S Coercion alsjoasal>yo ) [1 + {F Lilgie

o o o o

§ =22 Qe [ LB awss Llgiue
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Lexical g TDZ U 2.0 jl — Hoisting g Scope (jyusio 04

(agdy Gaoc Sl Juad ool AiSGe s ) WS Guieygdyy 9 el «Sb cubigiyw (GiSe sl |) jusie aS >
g0 Jo dies gl IS (gloSL do

G5L Vol @ |
LD Zwogi Hoisting g akhdl> Jaw b 1) var/let/const wglas ¢

5,0 bas TDZ )5 typeof lyz 2930 9 S Lilas |, TDZ ¢

L 2

L xuogi closure Jlo b Iy Lexical Scope

w2930 Production (glp justie ayyi oMb gl 1 ¢

Sl Type jl 3 pgedo pusipge Scope b2 @ |

1wy 0 diinad Senior auslao >

"l cuwyd let b Jg S wlz 3,33 for(var i...) setTimeout Iy2"

315 G Ol 4 LS 42 9 O =S wuwl 610) =S jusie ASe (uasi Scope .cuwl Scope hiad Llg>

.Private ¢ Closure. Module a,; —
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93)39i (gldaur> = Scope : idd Jio & |
a2 > Sy {F o — il 95)395 o> WS S H9al

Sbjas — 36we ded — due> (0,58, :Global Scope ¢
XS0 S il var — 2, au=> :Function Scope ¢

ool — Ll let/const — {} a.=> :Block Scope ¢

®®® scope-visual.js

let global = "aiwe l>daos o]

function outer() {
let outerVar "5 o outer";
{
let blockVar = "ol )5 had 0 {}";
console.log(blockVar);
console.log(outerVar);
console.log(global);

}
console.log(blockVar);

Global Function Block
window, globalThis L=l var L=l let/const
pollution ;hs — xiu0 Ao function-scope (0438 Ui BB (ol ()0

wlwl Sl W — o Souio var )= |
undefined L Hoisting :\ wlwl 5yl @
®O®® \ar-hoist.js

console.log(x);
var Xx 10;

var Xx;

console.log(x);
X 10;
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Block-Scope a; Function-Scope :¥ wlwl sll ©

®O®® \ar-block.js

if (true) {
var y 10;

¥

console.log(y);

if (true) {
let z 10;
+

console.log(z);

¢§L>-L§9)2n ugb ¥ gwlwl Sl @
®®® 100p-bug.js

for (var i=0; i<3; i++) {
setTimeout(()=> console.log(i), 100);

for (let i=0; i<3; i++) {
setTimeout(()=> console.log(i), 100);

for (var i=0; i<3; i++) {
((§)=> setTimeout(()=> console.log(j),100))(i);

gl var Sl gei 0 5y Code Review )> %

S J&d — 5)l> no-var gil8 ESLint .cuws var gly Ge>g90 Jad g =y 4y 2015
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iloj 0330 4wl —TDZ £ |

lixae — a0 bas TDZ ;5 Lawpiawd -let/const way,ei hs g SW E9y o abold — Temporal Dead Zone

®@O®® +tdz-deep.js

let a 10;

console.log(a);

hy

Sb 39S ¢l

)=l & «yiubgi oloj > Lexical Scope — Scope @& |

. this WMy — (dynamic) Iyl Gloj b g0 ouusti (lexical) aS ¢yisigs yloj > Scope

®O®® lexical-deep.js

const name "global";

function outer() {
const name "outer";
function inner() {
console.log(name);
b
return inner;

}

const fn = outer();
fn();
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I Immutable iso @ const & |

®@O®® const-deep.js

const user = { name: "Ali" };
user.name "Reza";

const arr [1,2];

arr.push(3);

Object.freeze(user);

import { produce } from "immer";
const next = produce(user, draft => { draft.name "Reza"; });

WSenior (Wb (ygild +

%90 o5bw B ¢l . var S let gy reassign a4 jL ,Sl « const (5,9 iy Adiuen
AS Lo Ui BB [) iS¢ AiS e Wi |) scope gloSL

dLVSU.'?)‘““ |

HPmu — | Oyl

000 s

console.log(a); var a=1;
console.log(bh); let b=2;

forEach b dIFE L det L ¢S J=> Livgy W U |y adls> SU — ¥ )yl

— AiS0 export get() ¢ inc() ksd g 5)l> oguas count as jluy counter.js Jojlo Sy 5)ls )L Gl

et g Closure L bhss (S (g0
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qugiJ dL;.o L |) var U.wl.w| .)|),g| |nd L,J|9Juo
fS vl ) TDZ Slgi e
55l let per-iteration binding > L5 xudgi g S J= let b |y var ail> SU Lilgie

S immutable Lise 4y const > o> xusgi Lilgie

o o o 0O

re Scope g oo - ¥ Juad o



PoPd y)de gl G if j1 — gy JyisS g boSles 05

S Blg3 g gl ) @S )20 gloSlec b johz S50 Sb Jhad (ol -Gaes 685 5> 65 0g — Cuwl Cux 3S (el 35

6xSL Blaal @ | l

LD oy 0 Jle by || g 22 wolas ¢
oS olaswl gi)dgi mhw ¥ glpl) 2. ¢
WS ek Early Return b1y g5 )5 g5 35 ¢

S oslaiwl gladg,> |, rename g default L Destructuring ¢

0gd B 3S = i AS 1D Joo B |

function process(user) {
if (user) {
if (user.active) {
if (user.age 18) {
return doWork(user);

function processFlat(user) {
if (luser) return null;
if (l!user.active) return "inactive";

if (user.age 18) return "underage";
return doWork(user);

v 0l JiiS 9 )Slac - & Juad



Cannot read property ,LL — ?. Optional Chaining ®

®®® optional.js

const city user?.address?.city " pasieb"
const len arr?.[0]?.name?.length;
const result = fn?.(Q);

const cityNew user?.address?.city;

null/undefined kgé — ?? Nullish Coalescing ®

®@O®® nullish.js

const count inputCount

const count2 inputCount

e ?? 10
o |l 10
" 22 "default"
"t || "default"

Logical Assignment — ES2021 ¢

@®®® 1logical-assign.js

let a null;
a 10;
a ACH
a 30;

user.settings {};

bz S o o,Shos - & Juad o




Numeric Separator ¢

®@O®® scparator.js

const price 1_000_000_000;
const mask 0b1111_0060_1010;

const {name} = user jl ,il;8 — Destructuring § |

®®® destructure-pro.js

const user = { id:1, name:"Ali", address:{ city:"Tehran" }, scores:[90,85,95], role
undefined };

const {
name: userName,
age 18,
address: { city },
scores: [first, ...rest],
role "user"

user;

let x=1, y=2;
[x,yl] [y.x];

function createUser({ name, email, role="user", verified=false }={}) {

return { name, email, role, verified };
}

createUser({ name:"Ali", email:"ali@test.com" });

ra Ol J5iS 9 oSlas - 0 Juad o



Pattern Matching U if jl — yb,> Jyus B4 |

®®® control-pro.js

const getRoleText = (role) => ({
admin: "Js pao",
editor: ",ltiwlpg",

user: "eole 5"
}lrolel " owlit") ;

const handlers = {
click: () => console.log("click"),
hover: () => console.log("hover"),
scroll: () => console.log("scroll")
b
const handle (type) => (handlers[typel (()=> console.log("unknown"))) Q) ;

(const key obj) {
(const val of arr) {
(const [k,v] of Object.entries(obj)) {

Egioo ayljl gl for...in — jlakud A

sl forEach L for...of adues .3gl0 eo |y prototype glosds g 5)10 Liwesdi wuiy for...in

Lagl)l

LJMU:!)N“I

Af 9oy — "pasinel" b 2l5) Sy |y jel 22 g 2. L aS Guugiy getUserCity(user) gl Syl oayal
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oS e Early Return U 1y ju5 aS ¥ oyl
000 s

function save(user) {
if (user) {
if (user.valid) {

if (user.age 18) {
db.save(user);

9 MS Lw)B |) cwead Intl.NumberFormat("fa-IR") L aS g formatPrice(price) U Sy :gidle

.22 L= xS "ol gy price null )3

(&wb L) axsbiae wYIguw “

Jlaso gl — null/undefined kas ?? «Se opiols |, falsy (0, false) o || S || ¢ ?? wolas — Mid
Sipel 22 «gde 58 iy

short-circuit «jigyol «yioligS Scawl yigs obj &% obj.a &% obj.a.b ;I obj?.a?.b l,> — Senior
il Sbiyhs ail)l g b ghy 8& aS Wl )5 — 13S0 )5 po arr?.[0] aliy f12. () U 6l g 5Ed>

ChaugJLS@? NII |

0090 0 b Uy || ¢ ?? wolas [
S e Early Return U 1) g5 55 5 3S Silgie [J

S So oolaiuwl (glag,> |, default g rename b Destructuring [
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9020 S3 0502 F — o ySwllgl> U8 — ilgs 06

sl e (s @ hid JS )3 g .oles |y Jhad ool wloz Gaas |y IS jl Juad Sy hid aiyeSy o5 ay S|

G5L Vol @ |

U.)Qi) ly l> T Hoisting Wglai g &JL} s gy € ¢

*

b kas 1) 5)ls Arrow Function as gjaz ¥
OS> by (callback, return, property) Jto ¥ U |, First-Class Function ¢

w290 setTimeout JUw L |, Arrow vs Function ;> this ¢

Q518 + idgalgS + gaiilo = @Il 1Lidd Joao @ |

(Pure) 29,5 = 69,9 :pmiile ¢
S0 392 bl oy sloyusio — Closure :gikinalgs ¢
*

djlwo s new b :ails)lS

(fn.value = 0) 55> Siug pidg> tsi ¢

@:‘4‘:_“5.-!)-’;”02'9)F® |

®®® rfunc-deep.js

console.log(add(1,2));
function add(a,b) { return a+b; }

add2 = function(a,b) { return

add3 (a,b) => a+b;
add3Block (a,b) => { return atb; };

add4 Function('a','b', 'return a+b');

Py JS L8 — gilgi - § Juad e



£3)135 ju=> Arrow Function ¥ |,> ¢

0355w g Ao (gl @ — saub aisLw callback gl g yicSouw 09>

®@O®® orrow-limits.js

const user {
name: "Ali",

greetArrow: () => console.log(this.name)

greet() { console.log(this.name); },

greetTimeout() {
setTimeout(() => {
console.log(this.name);
}, 100);

1
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Jlado ylgicay gii — First-Class |

ety 9 33 Jio — unl S 42)> 2ig g So @6 JS )

®@O®® rfirst-class-deep.js

[1,2,3].map(x => x*2);
setTimeout(()=> console.log("hi"), 100);

const makeAdder (n) => (x) => x+n;
const add5 = makeAdder(5);
add5(10);

function counter() { return counter.value
counter.value 0;

counter();

counter();

const ops = {
add: (a,b)=> a+b,
mul: (a,b)=> a*b
b

ops.add(2,3);

PE JS L8 — gilgi - § Juad e



Rest, Default, Destructuring — ool X\, |

®@®® parans-deep.js

function sum(a, b=0, ...rest) {
console.log(a, b, rest);
return a + b + rest.reduce((s,x)=>s+x,0);
¥
sum(1);
sum(1,2,3,4);

const arr = [1,2];
sum(...arr, 3,4);

function createUser({ name, email, role="user", verified=false }={}) {
return { name, email, role, verified };
}

createUser({ name:"Ali", email:"a@test.com" });

X s
Jled p2pei & |

.Closure L — xS )=l ,LSH has [y fnaS once(fn) g LU 2N oyl
105 U ) 325 S ¥ apes

000 S

const obj { value:10, get: () => this.value };
obj.get();

.V Jad Jie — Closure g Map § — xS iS |) @b azxis aS jlug memo S5 58 )b Gidle

12 JS L8 — gilgi - § Juad e
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(9 o (BB i I a8 g dguo declaration hoist Sexpression g declaration wglai — Junior
.yl a0l — & expression

69)) dlwie AITOW jl Ias LS Sy diges 1o 9= St Lauwbio YWMS Xio gl Arrow Function I,> — Mid
)13 super g el this egMeay ¢yidnn aladl> g (s prototype

PAc g XSS — uS0 b2l a5 ylgicay |) aidy, eval Jio 92 Sawl Sbyhs new Function Ily> — Senior
V8 g;lwaing

— 5135 Arrow 1> agljlani arguments function € arguments > Arrow g function wglai — Senior

S eolaiwl L..rest Il

w&l

S egde |y ool Hoisting o iy g, ¥
Sobas 1) 515 Arrow aS juz ¢

o295 JUs ¥ L |, First-Class

o o o 0O

fSe J= Arrow U |y setTimeout ;> this 3L

JS pggao (uyipge — S0 395 L &l aS isiyalgS — Closure :3=y Juad
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JS pgga0 () yipgo — Scope o,uxij g S 07

Gz o ol 9 — 6aui Mgio ¢l )3 aS Lo + gl sy )5S .Closure ¢35 935 aalS 5 )5 1) IS 3650 g5 4y S S
le e 0155 Jlg S).o 5l A=
G5L Vol @ | l

L2 Zuogi Stack/Heap Lol b 1) jjis ¢

Factory. Memo. Once (pogas Jgjlo :(,=8lg 5, ¥ ¢

C,u.u|Q.auu).)|et|).?u,g9§g9k:15d.>ui)9)\"l.g|)vardﬂ.>k§lg ¢

o3y Memory Leak xilgie )5S ha o5 xuogi ¢
U"Uj‘\.‘!dgs‘k-‘S:&lU:ulﬁsLlM@ |

gl b GidnalgS g 1> 0 9 — 31500 GiNigw Gl | GiinalgS Sy g pBis U o

®®® closure-backpack.js

function makeCounter() {
let count 0;

return function() {

return count;

};

const cl makeCounter();
c1();
c1Q);
const c2 = makeCounter();
c20);

Lexical Env Closure Heap
Parent a; g>y0 + looyusio Env ouzj + s 0355 o ENV cuwl 6055 gl G
Env &S {} o GidigalgS Cawl
Sgu 00 GC

YV Scope Chain g )5S - V Juad o
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9 .).))Suo).) LA.uJ|9.’> ;;99 o — .>)|.) wus D |) .)J|9 s .)..JS UJ9 39)°0 V9N .)Jlg als> )'l aS Cauwl L5|d.:5_) d.uo ZJLI
Cuwl Closure ouds ¢l 15)15 050 Mg Jla

Sgiiz0 03Ukl jg) 3 55 Jib )5 as — =lg )5 F |

VS U9 — ogas Jojlo ) ¢

®@O®® |rivate-module.js

const Bank (O => {
let balance 0;
return {
deposit: (n) => balance n,
withdraw: (n) => balance n,
get: () => balance
b
NO;
Bank.deposit(100);
Bank.balance
Bank.get()

gl als,ls — Factory .¥ @
®©O®® raictory.js

const makeMultiplier (x) => (y)
const double makeMultiplier(2);
const triple makeMultiplier(3);
double(5);
triple(5);

const makelLogger (prefix) => (msg) => console.log( [${prefix}] ${msg}’);
const errorLog = makelLogger("ERROR");

errorLog("fail");

YA Scope Chain g )5S - V Juad «



Jiauugd S — Memoization .V ¢

®O®® nemo-deep.js

function memo(fn) {
const cache Map();
return (...args) => {
const key = JSON.stringify(args);
if (cache.has(key)) {
console.log("from cache");
return cache.get(key);
}
const res = fn(...args);
cache.set(key, res);
return res;

const fib = memo((n) => n<=1 ? n : fib(n-1)+fib(n-2));
fib(40);
fib(40);

U bhidd — Once .F @
®@O®® once.js

const once = (fn) => {
let done false, result;
return (...args) => {
if (!done) { result = fn(...args); done = true; }
return result;

const init once(()=> console.log("init once"));
init();
init();

¥q Scope Chain g jjIS * V Juad o
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®®® 1o0p-deep.js

for (var i=0; i<3; i++) {
setTimeout(()=> console.log(i), 100);

for (let i=0; i<3; i++) {
setTimeout(()=> console.log(i), 100);

for (var i=0; i<3; i++) {
((3)=> setTimeout(()=> console.log(j),100))(1);

Ao Leak ilgi 0 )jiS — akhdl> +
000 s

function leak() {
const big Array(le6) . fill("*");
return () => console.log(big[0]);

function nolLeak() {
const big Array(le6) . fill("x");

const first = big[0];

return () => console.log(first);

.15 leak « o S)j closure 81— 5 DevTools = Memory — Heap Snapshot >

LJL'SU.'?)"’“ {

.Closure b — 3L aiwl> get() , dec() , inc() aS jluwy makeCounter Sy :\ yiyai
.l let per-iteration 2> oxy zusgi Lilds b g oS J= let b ) adl> SU ¥ g yai

.l> aX closure > |y youli — jluy closure L debounce ;38 )b Yl
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Alg a5 3S Jie — cuwl SCOPE jl 29y3 5l asy @b bawgi opuzj of iudl> @35

useEffect g )l>.0 X closure > |, state jlaso useState gz Seuwl )3 React Hooks I,> — Senior

.l ojV dependency array Jus ¢reo 4 — Ao | closure i callback

WES?:l

T2 Zwdgi siinalgS b ) Closure Lilgi 0
foungizo S b |y o=8lg 5p)5 ¥
TS U= gy ¥ U ) var asl> Sb

So®> yawsis |y closure L Memory Leak lgi0

o o o 0O
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JS )l jl) — culigigy 9 Lul 08

*

,5 {}.toString ly=> w90 o ) Prototype )§| )5.;3 s a0 Sid g s h8d — 5)la5 dg>g wMS JS )

61035 iy g3 aS L )3 AiSe

G5L Vol @ |
oS ol null B {} ;I 1, Prototype Chain
D> xwogi new JUo L) prototype g __proto__ wglas

Gl 358 egay — iS Juaus Prototype a |) wMS

S oslaiwl Gaae gyl gloau |, Composition g Object.create(null)

31> hdo Si S sl D (DD JIo B |

*

a2y Jae — 3)l> [[Prototypel]l gl Sad Sy s yo

®@®® proto-visuval.js

const animal = { eats: true };
const dog = { barks: true };
Object.setPrototypeOf(dog, animal);

dog.barks
dog.eats
dog.toString

dog animal Object.prototype null
barks eats JoString 225 bl
Uudg> prototype hasOwnProperty

l“. R i

Sy 5l S 3o e j30 S| e H0 i A WS S — Solgils gleisly az s Jie Prototype

M oil3 08" AgSs0 as null b —

¥y wbygygluﬂ/\daa&o



new 4% IS new — ¥ g Constructor X\ |

®O®® ncw-deep.js

function User(name) {
this.name name;

}
User.prototype.greet = function() { return "Hi ${this.name} ; };

const v User("Ali");
u.greet();

function myNew(Constructor, ...args) {
const obj {};

Object.setPrototype0f(obj, Constructor.prototype);
const result Constructor.apply(obj, args);

return result Object result obj;

Syntax Sugar his — s @, |
®®® c(lass-sugar.js

class User {
#password;
constructor(name, password) { this.name = name; this.#password = password; }
greet() { return “Hi ${this.name} ; }
static createAnon() { return User("Anonymous","123"); }

User
User.prototype.greet
Object.getPrototypelf( User("A1i")) User.prototype

const u User("Ali","secret");
u.#passwonrd

U._passwonrd

ligig 9 Lubl - A Juad o




Composition over Inheritance $3 |

@®®® composition-deep.js

Animal {}

Bird extends Animal {}
FlyingBird extends Bird {}
Parrot extends FlyingBird {}

const canEat = { eat() { console.log("eating"); } };
const canWalk = { walk() { console.log("walking"); } };
const canFly = { fly() { console.log("flying"); } };

const person { ...canEat, ...canWalk, name: "Ali" };
person.eat(); person.walk();

const bird = { ...canEat, ...canFly, name: "Parrot" };
bird.eat(); bird.fly();

const Flyable = Base => class extends Base { fly() { console.log("flying"); } };
const Eatable Base => class extends Base { eat() { console.log("eating"); } };
class Parrot extends Flyable(Eatable(Object)) {}

b pgild +

hdd g pey)l . Gaoe gyl S eslaiwl wuSy jl Slgie aS ul> b — Composition over Inheritance

. Admin is a User (5o — =8lg"is-a" gl

O:!)N“.l

[l.map > — [] » Array.prototype > Object.prototype > null :S wl&s ) [1 ojazij 21 yoyes
T3S0 )8

S (gjlwauds |) new aS Guagiu myNew Sy ¥ yuyeli

g pollution __proto__ aS jlu el (5S> Sy Object.create(null) b :gidle
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a8y b ol s — ud jl il — oasli 09

Lo 0ed0 sopds |y oul )SI .l Lugsls length (Siug g 6oe oS b s Sy — s ailT Wol JS > ayl)l
.l sort jl jigy toSorted |z g djlw e 00> arr[10]=100

G5L Vol @ |

3gin 0 150585 9wl s IS > wll iz o> xudgs ¢
S oslaiwl Non-Mutating laas React > g b ke |) Mutating vs Non-Mutating Jga> ¢
U.;gi; Jbo LIy groupBy , with , toSpliced , toSorted ¢

o> xwmogi trade-off L I, forEach vs for...in vs for...of ¢

29>l length + s = aslyl : idd Jao & |

®O®® :rray-truth.js

[]
[] Array
Array.isArray([1)

const arr = [1,2,3];
arr[10] 100;

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

Jiad ol Y932 (2sipge — Ko diuwd 95 Il | l

3> S — map, filter, slice wosc |y Lol — push, pop, shift, unshift

NS0

w5 — ES2023 — toSpliced, toSorted, toReversed, with AS e uoge |y Lol — splice, sort, reverse
XA

52 Waylyi -9 Juad o



®O®® innutable-deep.js

const arr = [3,1,2];
arr.sort((a,b)=>a-b);

arr.splice(1,1);

const sorted = arr.toSorted((a,b)=>a-b);
const removed arr.toSpliced(1,1);
const replaced arr.with(0, 100);

¥v loalyl -9 Juad



®@O®® :rray-pro.js

const users [
{id:1, name:"Ali", active:true, score:90, role:"admin"},
{id:2, name:"Sara", active:false, score:85, role:"user"},
3, name:"Reza", active:true, score:95, role:"user"}

1;

.filter(u=>u.active) .map(u=>u.name).join(", ");

total = users.reduce((sum,u)=>sum+u.score,0);
byId users.reduce((acc,u)=> (accl[u.id]=u, acc), {});

grouped Object.groupBy(users, u=> u.active "active" "inactive");

find(u=>u.id===2);
some (u=>u.score>90);

every(u=>u.score>80);

[1,[2,[311].FfLat(2);
[1,2,3].flatMap(x=>[x,x*2]);

Array.from({length:5}, (_,i)=> i+1);
Array.from("hello");

EA ali -9 Juad o



$illgs oIS «yigayw pI3S — Wvail> B |

®®® 1o0ps-deep.js

for (const user of users) {
if (user.score < 80) break;

console.log(user.name);

y

users.forEach((u,i)=> console.log(i, u.name));

for (const key users) {}

for (let i=0; i<users.length; i++) {
console.log(users[i]);

hy

09ld — puioygdy +

9 WO dlge %99 ;5 for...of .exl +1M L hot path ;5 S S5 (g lwdiags 9)Suo gl28 1) oblgs
Cuwblgs

. filter Lg Set L — ySuniquel, [1,2,2,3,3,3] all: gyl
. |y Object.groupBy asul jl Jud — jLuw uwd groupBy Sy reduce U :¥ oyl

oS )3 |y visible @il 20 bhsd — so5 Ginlas 1ag oy |y @il T00K aS jluy virtual list 36,50 gl
(34 Jxad)
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(b L) ambias @Vlgw

9 iag> splice (ASue )5 po Lo Gl b) 315500 S 9 Lirg>yue slice Ssplice g slice wglai — Mid
513,850 |y ldoaidis alyl g a0 s |y Sbol agl)l

sort — ,55Lw React/Redux Jio b g cuwl immutable (9> Scuwl sort jl yigs toSorted l,> — Senior
Gl S0 ;S8 React g sgunei yoge reference (g dgib0 535 Sb cucl g 33,0 Gigs 1) Lol al)l
03,55

realm |, iframe ,> instanceof (y9> § instanceof Array jl yigs Array.isArray l,> — Senior

Cuwl ¢pol cross-realm Array.isArray o)l Iy bsgs iframe Array yo — x50 false wylaso

W“S%l

\‘w 0)0> g Cuwl g0 q:?l)T |).? DD a_uog.; wlgie
¢Non-Mutating lasé React )> g Jha> |, Mutating vs Non-Mutating Jga>

‘U_;9§U,o JGo L) groupBy , with , toSpliced , toSorted

o o o o

So2So trade-off L1, for...in ¢ for...of wglas
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Unicode U Template Literal ;| — Regex g lbaii, 10

S U393 (3)S S wuwys Unicode b g . gjlwo duds aidyy (S0 + aS UL o — cuwl JS immutable > asu,

I"@".length === 2 (9> — <l Senior w)lgo

G5L Vol @ |

L2 Zogi el SQL JUw b |) Tagged Template g Template Literal ¢
w2930 |y ((isWellFormed , replaceAll , at ) assy ¢ydo Xio O ¢

g Lookbehind ¢ Named Groups L Regex ¢
Gz pidsoly g "@".length === 2 > o> zusgi ¢
15s1ys a5 — UTF-16 Code Units jl glaslyi = @iy :idd Joo & |
.Code Unit2 L 1 sSLIS yo — 35S0 0,03 UTF-16 U ) aiiny JS
®O®® unicode.js
"a".length

"@".length
[..."@"].length

"a\uD800".isWellFormed()
"a\uD800" .toWellFormed()

const segmenter Intl.Segmenter("fa", { granularity: "grapheme" });

[...segmenter.segment("pMw ©")].length

ol Regex g ldaiiy - 1o Joad



${} ;I yil,9 — Template Literal & |
®®® template-pro.js

const name "Ali";

const msg “Hi ${name},
You have ${2+3} messages.;

1

function highlight(strings, ...values) {
return strings.reduce((acc,str,i)=>
acc + str + (values[i] “<b>${values[i]l}</b>"
}
const html = highlight Hello ${name}, you are ${"admin"} ;

function sql(strings, ...values) {
const query strings.reduce((acc,str,i)=> acc+str+(values[i]
")
return { query, values };
s
const userld 1;
const q = sql SELECT * FROM users WHERE id = ${userId} ;

String.raw C:\path\to\file ;

oy Regex ¢ loasi) * o Juad



®©®® string-pro.js

"hello".at(-1);

" hi ".trim();

" hi ".trimStart(); " hi ".trimEnd(Q);
"js".padStart(5,"*");

"js".padEnd(5,"-");

"ab".repeat(3);
"hello world".replaceAll("1","L");

"test@example.com".match(/@(C.+)/)?>.[1];

oy Regex ¢ loasi) * o Juad



L

2024 5 2018 ;| — ;30 Regex & |

regex-pro.js

// unicodeSets — ES2024 — Iy \p{}

const re = /(?<year>\d{4})-(?<month>\d{2})-(?<day>\d{2})/;
const { groups } "2026-09-07".match(re);
groups.year

/(2<=\$)\d+/.exec("$100")[0];
/\d+(2=\$)/.exec("100$")[0];

const m = /a(b)/d.exec("ab");
m.indices

[..."testl test2".matchAll(/test(\d)/g)].map(m=>m[1]);

Ay 0 a>lbao j> — Unicode A

[./v L [./u b suue Ia= 1) flage surrogate u g .« ez 93,500 s | emoji /./ Iz

- NS sSep Cuwyd ) emoji as reverseString(str)

()'.'!)Nl

oo Ul el

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

. (P<user>.%)@(2<domain>.*) :5,5 Named Groups U |) Jueul aS Guugio Regex oSy :¥ (a0l

XSS ggl> — xS escapel) & , > , < aS jluy safeHtml Tagged Template <, :yille

or

Regex ¢ loasi) * o Juad



(Zwb L) ax>biao WYIgw “
;| iterator matchAll :xilsSep loaidy wll bhéd /g L match € matchAll g match wglai — Mid

.parsing ¢l — indices ¢ groups L match objects

taolg3 0 BMP 2 Code Unit 2,15 emoji g cuwl JS UTF-16 92 § "©".length === 2 l,> — Senior
. Intl.Segmenter U [...str].length ;| =8l Job slp

9 \p{} lp — unicodeSets mode (ES2024) /v <unicode mode /u Sflag /v ¢ /u wglai — Senior
. [\p{Letter}&&\p{Script=Latin}] Jio set operations

WCS"

Sjlwe ool SQL (gl Tagged Template U

S Se oolaiuwl (;eudd gl>as |y replaceAll ¢ at(-1) U
S g0 Lookbehind g Named Groups L Regex [

O

SGidsol) g cuwl emoji length 2 1> Lod e pudgs

Dgise Jo ol F L as i) — this :asy Juad
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s9iize o 0gild F b — S5 5y — this 11

L 0B F S L(AIMOW j>a)) ¢isvgs @ g Guasi Lilg>hd gloj o Linladie — Ll & el Lgy JS )5 this

GSe J> e |) React Bgyee Sb g — (5900 g5 gz 505 (0gd

G5L Vol @ |

new > bind > implicit > default : ;193 cuglgl wuiyi U ) this g8 ¥ ¢
L Zwogi setTimeout JUw b ) this )> Function g Arrow wolas ¢
call/bind/arrow wrapper :,6% |, this ¢yass 5 J=ol, ¥ ¢

G2 w09 | cuwl inc() jl gl inc = O => Lz ulMs )> ¢

o diiivgs aS ul> @ — 63) 136 |y B aS S = this ;v Jio @ |

®®® this-mental.js

function greet() { console.log(this.name); }

const ali = { name:"Ali", greet };
const sara { name:"Sara", greet };

ali.greet();
sara.greet();
greet();

of Sy il — this -1 Juad o



Caglgl waiyi 4y — gild ¥ B |

®@@®® this-4rules.js

function foo() { console.log(this); }
foo();

const obj { name:"A1i", greet() { console.log(this.name); } };
obj.greet();

function greet() { console.log(this.name); }

greet.call({name:"Sara"});
greet.apply({name:"Reza"});

const bound = greet.bind({name:"Bound"});
bound();

function User(name) { this.name name; }
User("Ali") .name

Cuglgl g plojas (g8 x> )SI — default < obj.foo() < bind/call/apply < new :<uglgl waxiyi

030y )JUL)

ov Sy il — this -1 Juad o



333850 W9y jl — 13,135 Arrow Function — this \J |

.call/bind b iz — sq4i 00 Udge g g 3,50 (lexical) Ligyw scope jl — 5)l5 | g3 this Arrow

®@O®® :rrow-this-deep.js

const obj {
name: "Ali",
arrow: () => console.log(this.name),

method() {
const arrow () => console.log(this.name);

arrow();
}
5
obj.method();

const arrow () => console.log(this.name);
arrow.call({name:"Sara"});

OA Sy il — this -1 Juad o



J=>ol) ¥ g — this yab o5 — Wg 0 SU &, |
®O®® 1ost-this.js

const user {

name: "Ali",

greet() { console.log(this.name); }
}

const fn user.greet;
fn();

fn.call(user);

const bound = user.greet.bind(user);
bound();

setTimeout (()=> user.greet(), 100);

class Counter {
count 0;
inc() { this.count++; }
incArrow () => { this.count++; }

¥

const c Counter();
setTimeout(c.inc, 100);
setTimeout(c.incArrow, 100);

09 Sy 5l — this - 1) Juad o



3)95 0 Junior ,» as — React SUL %

000 s

class App {
handleClick() { console.log(this); }

}
button onClick={app.handleClick}

class App {
handleClick () => { console.log(this); }

I
i & |
0S Gwui ) 29,3 1) gl

000 s

const obj { name:"Ali", foo: function() { return ()=> this.name; } };

const bar = obj.foo();
bar();
bar.call({name:"Sara"});

015,55 wuli this b syae g6 g 5,50 | this g @il aS =il — Guggis Giuwd bind S :P oyl

L Arrow L — 3bl cawpd listener j> this g 5> emit g on aS jlus EventEmitter Sy :)lS b pidl>
.bind

(b b) axobao VI

O ilgS18 6925 4y diwy Liylade Dguie Juog Ol W LilgSd plBis gl aS L=2yo Suwss Junior — this
.cuwl lexical as Arrow joay — i Jxo @ g0

laz I) loglegS)T call .3jlwe iz &b bind LS e |z 1,59 call/apply Shind ¢ apply g call wglai — Mid
.(apply(obj, [a,bl) ) alapply call(obj, a,b) ) >80

[[ThisMode]]: spec ,> Arrow (o> Sdguei yo9c call/apply this L Arrow Function Iy> — Senior

Xlg3 0 gy ENV il this ¢gub bind as 5l this Wol — 5)l> lexical

69)) dlwe AITOW jl Iaz LS Sy diges o (92 $358(0 yidiw alidl> inc = () => WS )5 Iy> — Senior
trade-off — cuwl yigpel callback gly Jg .gs 1000 (aigas 1000 iy — prototype (g, s (instance
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T 29500 wuglgl b 1) this (ygild ¥
20 xmogs setTimeout L |, this )> Function ¢ Arrow wglas

SuiSwo J=> Arrow field U I, React onClick SU

o o o o

T3S e plojos )15 1000 Jg cuwl Z3S5 IS )> — Async :asy Juad
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JS I)> — Promise U Callback Hell j| — Async acaéo 12
gy es Sy

09 ) Cawles)s phlie Nlgie «Queue g Event Loop b Jg — »)l> Call Stack G — cuwl 200G ey ySuwllgl>
.exlag |y Promise ;38 U oaagd0 Iy Callback 5)5 Juad ¢l .55 Jaio SW,
G5L Vol @ |

Event Loop b — >g.,00 SW (Jg il 2085 S > o> xusdgi ¢
w2939 ) o JSuine VW g xSy o W U U |) Callback Hell ¢
2> xuogi Pending/Fulfilled/Rejected > W | |) Promise ¢

L2 xuogs fail-fast woles L I, any |, race , allSettled , Promise.all ¢

Oloduing b LRSI juil = JS i Jao @ |

a; |y (setTimeout, fetch) noloj gloyinlaw L jpue plejes |y 13¢ S, hassd (Call Stack) juil o ¢S jguai
132y juiol g (QUeU.) 35j0 55 Olgduing i 0oll 13& LiBg — Ad30 dolsl g Ao3,0 (Web APIS) gy

S0 gy |y gl
®@®@® single-thread.js

console.log("1l — yU Giylaw");

setTimeout(()=> console.10g("2 — astiljlaz — osliyt"), 1000);
console.10g("3 — 98 — >Vlw Giylew");

14y Async aosio - \¥ Juad o



G20L (699)597 )lislw — Callback Hell |
A0 @0 AS g — ewiil> Callback has [Promise ;I .8

®®® callback-hell-deep.js

getUser(id, (err, user) => {
if (err) return handle(err);
getPosts(user.id, (err, posts) => {

if (err) return handle(err);
getComments(posts[0].id, (err, comments) => {
if (Cerr) return handle(err);
console.log(comments);
B
7))
b
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d=oly — eawl Jg8 — Promise & |
(settle) xSuv o ) Lidgd LSy bhsd g — ao |y (Uas L) Hlase So 635l a0 Jg8 aS cuwl i Promise
®®® promise-deep.js
const promise Promise((resolve, reject) => {
setTimeout(()=> {
if (success) resolve(data);
else reject(error);
}, 1000);

B

promise

.then(data => console.log("gégo:", data))

.catch(err => console.error("cuss:", err))

.finally(()=> console.log(" s, Sjei — aducs"));

getUser(id)
.then(user => getPosts(user.id))
.then(posts => getComments(posts[0].id))
.then(comments => console.log(comments))
.catch(err => handle(err));

Pending Fulfilled Rejected
@ jgiod g 6ol Job — LAl 5> resolve(value) reject(reason)
aJol 31> jlade — G990 3l Uas — oS

— Jgd oS Jie — (immutable) xS es juss of 5l asw — dgu 0 Settle LS, hsd Promise ;Wb ygild

(63 U Bilgised )
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Wb has L as xio Promise APl — & 4% |

®®® promise-api-deep.js

Promise.resolve(42);

Promise.reject("err");

Promise.all([p1,p2,p3]);
Promise.allSettled([p1,p2,p3]);

Promise.race([p1,p2]);
Promise.any([p1,p2]);

function withTimeout(promise, ms) {

const timeout Promise((_,rej)=> setTimeout(()=> rej( Error("Timeout")),

ms));

return Promise.race([promise, timeout]);

}
await withTimeout(fetch('/api'), 3000);

all vs allSettled — (glag,> +

W9 — JI3Sep 5395 ) asuis hid — uSes JuwS |y audy )95 cunSih S S| Promise.all
Jasd) S eslaiwl AbortController I L=8lyg JusS @y ')l deldl diuojum 55 ;0> gloPromise
(15

dL’sU.'?)‘”“ {

. new Promise UL — >gib 0 MS resolve jl s g 15,5 50 Promise aS g delay(ms) Sy :\ ¢papai
G>9)> 9 S Cuwd any , race , allSettled , all L — ConSid 1 g G990 U 2 aS jLuy Promise W :¥ (o0l

L — A retry b times U ) (251550 Promise as) fn aS Guugiy retry(fn, times) < 5ls b plle

.exponential backoff
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(&b b) axbao VI

/Pending cll> 3 L — 3S,0 GSailes ) @async wlbdee Sy oail azuis aS Liud Sumsz Junior — Promise
.Fulfilled/Rejected

ao Sl g d; fulfill ¢ dgl any «6ls,Sep |y (reject i) settle gl race € any ¢ race wglai — Mid
ol yigs "§9g0 dol" Glp any — so5,0 AggregateError s reject

azxyo had all — sloads g9, J48 jl loPromise (9= S ,05 JuwsS Iy audy Promise.all l,> — Senior
.S abort() ¢ o> gl fetch ay I, AbortController b =8lg JuS @y (3155 0pm 5i59j |

Sl — o230 50 & a4 |y J5S Callback > SInversion of Control ;> Promise g Callback wglai — Senior
settle LSy hid g (g)lde aS5 ) JyiiS o5 Promise )5 — Sb 555 1xo ol b 355 1o 1) callback )b 2 gols of

Pl = dgd0

C’A.\.I.LJJLS-?|

S0 wdgi ) SMopd g GHST il apis b Gilgie
S 2Se LidSsine W L Iy Callback Hell

2952 |y ud9s immutable (g8 g Promise cll> W

o o o o

T2 0 xmogs fail-fast L1, any , race , allSettled , all wglas

.gxoc Event Loop G Destructuring jl — ()30 JS — pugi e 095 Uik 3)lg 1:as Joad
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Rest g Destructuring: Spread 13

S)j1 bz aw Lol «S2gS ... ali auw

Jiad (il (§5:55L Vool @ |
i Fgie Jad ol jl s
GO Zudgi JUNION Sy (gly g Sy A8 (59, |) Juad ol Lidd o ¢
B2 pexsis Code Review > |y o ol gy olouil ¥ ¢

UJ\S G)Lwo.)l,&g (o_.uuu L:) Us7§|9 039),3 LSJ ) |) UT ¢

L oy trade-off g Jlio L add> FAANG. ¥ ausbao > ¢

Tl il )15 ,lU lp Juad ool > |

S)d APl bas glaay S)i glocsSyb ogi,0 63y Mid/Senior gloasbas 790 5> aS cuwl glaly Joasd ¢l
(Event Loop. Performance: Architecture) s= glohad ;> (ilgsu Lxdaw ) Jrad ¢l S| .ssolg> 0 Gaes
SR 1S

duad opl Gidd oo i

(uiyalgS = Closure Wio — (gjluy pggao ol 6l =8y GLod apids Sy oS Lrw &S HIlg> I Jub
Lo piylw plgsiy b 2085 juibl = Event Loop «u=sj = Prototype

&oc Destructuring |

@®®® destructure-deep.js

const user = { id:1, name:"Ali", address:{ city:"Tehran" }, scores:[90,85,95] };
const { name, address:{ city }, scores:[firstScore, ...restScores], role="user" }
user;

il Spread g Destructuring - \W (Juad o



Rest vs Spread |

®@®® rest-spread.js

const [a, ...rest] [1,2,3,4];

function sum(...nums) { return nums.reduce((s,n)=>s+n,0); }
const arr2 [...[2,2], 3, 4]1;

const obj2 = { ...{x:1}, y:2 };

const defaults = { theme:"light" };

const config = { ...defaults, ...userConfig };

®@O®® tricks.js

const { password, ...safelUser } = user;
[a,b] = [b,al;
function fetchUser({ id, cache=true, timeout=5000 }={}) {}

IShallow Copy A

. structuredClone jl deep gl .25S0 oS |y Jol xboww bidd

(Zwb L) ax>biae WYlgaw “

.S 0 ;UL Spread (S0 go> Rest $Spread g Rest wglai — Mid

Gaac L3I l> gy — Jled pupei & |

Feynman Technique —\ (0,0l ¢
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Generator g Iterator 14

Iterator JSigp LSS0 S wgS> for. . .of

Jiad (il (§5:55L Vool @ |
(SPe Jad ool I a=
B2 Zbgs JUNIOT Sy (gl g LSy AL (59 I) Juad Lol idd Jxo ¢
L?m" L)aﬂ-;kl-:ﬁ COde ReV|eW )D I) [WIE- 3V} ) UT!I @I) OLFL;UI g *
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L oy trade-off g Jlio L add> FAANG. ¥ ausbao > ¢
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Iterator Protocol |

®@O®® itcrator.js

const arr = [1,2,3];

const iter = arr[Symbol.iterator]();
iter.next();

const range = {
from:1, to:5,;
[Symbol.iterator]() {
let current this.from;

return { next: () => current this.to ? { value: current++, done: false }
done: true } };

}
}i

[...rangel;

Generator |

®®@® generator.js

function* gen() { yield 1; yield 2; yield 3; }
const g = gen();
g.next();

function* rangeGen(from,to) { for (let i=from; i<=to; i++) yield i; }

function* infinite() { let i=0; while(true) yield i++; }

®@®® en-uses.js

function* trafficlLight() { while(true) { yield "green"; yield "yellow"; yield
"I"ed"; }_ }_

function* flatten(arr) {
for (const item of arr) {

if (Array.isArray(item)) yield* flatten(item);
else yield item;

Generator g Iterator - \¥ Jad o
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Async/Await g ai9,.u Promise 15

.l Senior g Junior wglas ¢ Gaecs )5 s Promise g9, 338 s async/await

Jiad (il (§5:55L Vool @ |
i Fgie Jad ol jl s
GO Zudgi JUNION Sy (gly g Sy A8 (59, |) Juad ol Lidd o ¢
B2 pexsis Code Review > |y o ol gy olouil ¥ ¢
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weilS ,uj Async/Await |

®©0®® :-sync.js

async function getData() {
const user = await fetchUser();
const posts await fetchPosts(user.id);
return posts;

}
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g0 koSl |

®@O®® patterns.js

const [a2,b2] await Promise.all([fetchA(), fetchB()1);

function withTimeout(promise, ms) {
const timeout Promise((_,rej)=> setTimeout(()=> rej( Error("Timeout")),
ms));

return Promise.race([promise, timeout]);

async function retry(fn, times=3) {
for (let i=0; i<times; i++) {
try { return await fn(Q); }
catch (e) { if (i===times-1) throw e; }

AbortController |

®©O®® ahort.js

const controller AbortController();
fetch('/api/data', { signal: controller.signal });
controller.abort();

&) ol X

000 s

users.forEach(async (u) => { await save(u); });

for (const u of users) { await save(u); }
await Promise.all(users.map(u=> save(u)));

(Zwb L) axsbiao ©Ylgw
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=l by |

®O®® order.js

console.log("1");

setTimeout(()=> console.log("2"), 0);
Promise.resolve().then(()=> console.log("3"));
queueMicrotask(()=> console.log("4"));
console.log("5");

Node.js Event Loop |

®®® node-loop.js

setTimeout(()=> console.log("timeout"), 0);
setImmediate(()=> console.log("immediate"));

Starvation |

®@O®® starvation.js

function loop() { Promise.resolve().then(loop); }

Toop();
setTimeout(()=> console.log("never"), 0);
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require import/export Syntax
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X Top-level await
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000 csn.njs

export const x 1;
export default function() {}
import def, { x } from './mod.js';

Dynamic Import |

®®® dynanic.js

const { default: Chart } = await import('./chart.js');
if (user.isAdmin) {
const { AdminPanel } await import('./admin.js');

Tree Shaking |

Q@O®® trece.js

export const used = () => {};
export const unused = () => {};

) package.json +

00O soN

:"module",
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U)M UullS |
®®® class-modern.js

class User {
static #counter 0;
#passwonrd;

constructor(name, password) { this.name name; this.#password passwonrd;

User.#counter++; }
get maskedPassword() { return "x".repeat(this.#password.length); }
set password(val) { if (val.length < 8) throw Error("Too short");
this.#password = val; }
greet() { return "Hi ${this.name} ; }
static get count() { return User.#counter; }

sr9l |
@®@®® inheritance.js

class Admin extends User {
constructor(name, password, level) { super(name, password); this.level = level; }
greet() { return “${super.greet()} [Admin ${this.levell}] ; }

Composition |

®@@®® composition.js

const canFly = (obj) => ({ ...obj, fly() { console.log("flying"); } B});
const canEat (obj) => ({ ...obj, eat() { console.log("eating"); } });
const bird = canFly(canEat({ name:"Parrot" }));

w9ld i
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®@O®® crrors.js

throw Error("generic");
throw TypeError("type wrong");
try { lowLevel(); } catch (err) { throw Error("High level", { cause: err }); }
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Try/Catch |

O©O®® try-catch.js

try { risky(); } catch (err) { if (err TypeError) {} else throw err; }
finally { cleanup(); }

async function fetchData() {

try { const res = await fetch('/api'); if (!res.ok) throw Error(CHTTP $
{res.status} ); return await res.json(); }

catch (err) { console.error(err.cause err); throw err; }

Production glaoglJl |
®©®® prod-errors.js

function tryCatch(fn) { try { return [null, fn()]; } catch (e) { return [e, nulll; } }

class AppError extends Error {

constructor(message, { status=500, code="UNKNOWN" }={}) { super(message);

this.status=status; this.code=code; this.name="AppError"; }

}
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000 nop.js

const map Map(Q);
map.set({id:1}, "Ali"™);
const keyObj = {id:1};
map.set(keyObj, "Ali");
map.get(key0bj);

Set |

@0 O® sct.js

const set Set([1,2,2,3]1);

const unique [... Set([1,2,2,31)];

const a Set([1,2,3]); const b Set([2,3,41);
a.intersection(b);

WeakMap |

OO ® ,cak.js

const cache WeakMap() ;
function getData(obj) {

if (cache.has(obj)) return cache.get(obj);

const data = heavyCompute(obj);
cache.set(obj, data);
return data;
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?m..“.g Proxy |

®@O®® proxy.js

const target = { name: "Ali", age: 25 };
const proxy Proxy(target, 1
get(t, prop, receiver) { console.log( get ${String(prop)} ); return Reflect.get(t,

prop, receiver); },

set(t, prop, value, receiver) { console.log( set ${String(prop)}=${vatlue} ); return
Reflect.set(t, prop, value, receiver); }
};

proxy.name;
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®®® proxy-uses.js

const validated Proxy({}, {

set(t, p, v) { if (p "age" ( Y "number" v < 0)) throw
TypeError("Invalid age"); return Reflect.set(t,p,v); }
B

const negArray Proxy([1,2,3], {

get(t,p) { const idx = Number(p); if (idx < 0) return t[t.length + idx]; return
Reflect.get(t,p); }
B
negArray[-1];

function reactive(obj) {
return Proxy(obj, {
get(t,p,recv) { track(t,p); return Reflect.get(t,p,recv); },
set(t,p,v,recv) { const res Reflect.set(t,p,v,recv); trigger(t,p); return res; }

B
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Pure Function |
®@O®® purc.ijs

let count 0;
function inc() { count++; return count; }

function incPure(count) { return count 1; }
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Immutability |

®®® innutable-fp.js

const user = { name:"Ali", age:25 };
const user2 = { ...user, age: 26 };

Pipe g Composition |
®®® composition.js

const pipe (...fns) => (x) => fns.reduce((v,f)=> f(v), x);
const toUpper = s => s.toUpperCase();

const exclaim s => s .

const greet s => "Hello ${s} ;

const shoutGreet pipe(greet, toUpper, exclaim);
shoutGreet("ali");

Currying |

®®® currying.js

const curry = (fn) => {
return function curried(...args) {
if (args.length fn.length) return fn(...args);

return (...next) => curried(...args, ...next);

b
Je i
const add (a,b,c) => atb+c;
const curriedAdd curry(add);
curriedAdd (1) (2)(3);
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Al FP aeo React: Redux. RxJS o>
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®©O®® don.js

const el document.querySelector ("#app");

const div document.createElement("div");
div.textContent "Hello";

el.appendChild(div);

el.append(div, "text", document.createElement("span"));
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Capturing g Event — Bubbling |

®@O®® cyvent.js

el.addEventListener("click", handler, { capture: false });
document.querySelector("#1ist").addEventListener("click", (e) => {

if (e.target.matches(".item")) console.log("clicked", e.target.dataset.id);
B

e.stopPropagation();

BOM |

®@O®® hon.js

window.innerWidth; window.scrollY;

history.pushState({}, "", "/new-url");

localStorage.setItem("key", "value");

document.cookie "token=abc; Max-Age=3600; Secure; SameSite=Strict";

Performance DOM |

®©O®® perf-dom.js

const frag document.createDocumentFragment();

for (let i=0; i<1000; i++) { const div = document.createElement("div");
div.textContent i; frag.appendChild(div); }
el.appendChild(frag);
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u) Fetch |
®@O®® rectch.js

const res = await fetch('/api/users');
if (!res.ok) throw Error(CHTTP ${res.status}’);
const users = await res.json();

await fetch('/api/users', { method:"POST", headers:{ "Content-Type":"application/
json" }, body: JSON.stringify({ name:"Ali" }), signal: AbortSignal.timeout(5600) });
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loStorage | l

S 5MB localStorage

wails Saud> %60 U IndexedDB

®@O®® storage.js

import { openDB } from 'idb';

const db = await openDB('my-db', 1, { upgrade(db) { db.createObjectStore('users', {
keyPath: 'id' }); } });

await db.put('users', { id:1, name:"Ali" });

Olis gWAPI |
00 ® :pis.is

await navigator.clipboard.writeText("copied!");
const worker Worker('worker.js');

const bc BroadcastChannel('app');
bc.postMessage({ type: "LOGOUT" });
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TAS (0 dirgs digSz> V8 |

00 0® 3. .s

function add(a,b) { return a+b; }
add(1,2); add(3,4);

const 01 = { x:1, y:2 };
const 02 = { x:3, y:4 };
const 03 = { y:5, x:6 };
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Benchmark |

®®® hench.js

const start = performance.now();
for (let i=0; i<le6; i++) {}
console.log(performance.now() start);

Gjlwaing |
®©0®® opt.js

function debounce(fn, delay) {

let timer;

return (...args) => { clearTimeout(timer); timer = setTimeout(()=> fn(...args),
delay); };
¥

const memo (fn) => {
const cache Map();
return (...args) => { const key = JSON.stringify(args); if (cache.has(key)) return

cache.get(key); const res = fn(...args); cache.set(key,res); return res; };

};

(Zwb L) ax>bioe WYlgaw “

.X'ms ;o Throttle «gSuw ;I 325 Debounce SThrottle g Debounce wglai — Senior

Goer pdsl > gl — dLvS Oy ' |
Feynman Technique —\ (0,05 ¢

23S Sl paass GlalS g — 25 audgs addy ¥ ) L8 cuwgd Sy |y Juad ol Lol pggho (S ew
0lg2 0)Lgd — slodnagss Guoc joid A «(63)S

Active Recall — ¥ )05 @

030 Dlo= ) ladlgaw ol 9 3w | LS

OS ol ) of SCums bad ol o3 Jo ¢

Suid=>ol) 9 Gz Cuzo ol é,gl) oluinl ¥ ¢

|LYA) Uui0y98ys - YO Juad o



Sl ik ol 5> psgio ool a5 )5l Jtie Sy ¢

SIS LL gl — ¥ yes @
oS U”9-’ uchpuS 3D 9 UG Vitest L — s> liw doc ) 09080 o2l &S e 6995 09 RS0 S

29450 95 d0gj) 2

Gros pgd L S2> 4 |
SSs AL 59, |y i3 S Llgine
TS Cuwyd g (5w rol.') ly a,gb oLl V' (ilgi 0

‘.-L,LS o.)Lj,.g Caowd l.; Uﬂﬁ|9 ojg):g ) |) QT L,J|9JL70

o o o o

T2 Zmogi trade-off L ag,d> ¥ auslas 5> Lilgige

Spaced Repetition — )30 agllbe gy +

2o ¥ gy ol ANKI L — 1505 LSy Ay o) V 9 0)ligd a2y jo) ¥ S )90 adad o )8 clgsy jorel |y Juad ool

Ay Jad a4y Juail & |

©69) WAz AV Sy hid sy Jad (bl odegd Grec |) Jad il S — cuwl b Jre oo b a2y Juad

(34 Uui0)98ys - YO Juad o



Garbage Collection g alhdl> 24

5150 Memory Leak (563> ogai )51 Lol (35S0 Cypude )S595 | aladl> JS

Juad oyl 6355l Blanl @ |
1lgie s ool jl A

G2 Zaogi JUNIOr Sy gl 9 Sy A (g9 |) Juad ol i Jao ¢

B2 pexsis Code Review > |y o ol gy olouil ¥ ¢

UJ\S G)Lwo.)l,&g (o_.uuu L:) Us7§|9 039),3 LSJ ) |) UT ¢

L oy trade-off g Jlio L add> FAANG. ¥ ausbao > ¢

Tl il )15 ,lU lp Juad ool > |
S)d APl bas glaay S)i glocsSyb ogi,0 63y Mid/Senior gloasbas 790 5> aS cuwl glaly Joasd ¢l

(Event Loop. Performance: Architecture) s= glohad ;> (ilgsu Lxdaw ) Jrad ¢l S| .ssolg> 0 Gaes
SR 1S

duad opl Gidd oo i

(uiyalgS = Closure Wio — (gjluy pggao ol 6l =8y GLod apids Sy oS Lrw &S HIlg> I Jub
Lo piylw plgsiy b 2085 juibl = Event Loop «u=sj = Prototype

Stack vs Heap |

&y — loreference (oStack: Primitive ¢

S0 GC ¢3S — odayl)l (Ll :Heap ¢

®@O®® stack-heap.js

let a 10;
let obj = { x:10 };
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GC — Mark & Sweep |

000 c.js

let user = { name:"Ali" };
let admin user;
user null;

admin null;

WeakRef |

®O®® cakref.js

let obj = { data: "big" };
const weak WeakRef (ob3j);
obj = null;

console.log(weak.deref());
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XSS |

OO ® xss.is

el.innerHTML userInput;

el.textContent userInput;

import DOMPurify from 'dompurify';
el.innerHTML DOMPurify.sanitize(userInput);
eval(userInput);
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Prototype Pollution |

®®® [ollution.js

const payload = JSON.parse('{"__proto__": {"isAdmin": true}}');
_.merge({}, payload);
console.log({}.isAdmin);

function isSafeKey(key) { return
["__proto__","constructor","prototype"].includes(key); }

—_— 1

CORS g CSRF |

®@O®® c(srf.js

document.cookie "token=abc; SameSite=Strict; Secure";
fetch('/api', { credentials: "include" });

il Cund s> %
sanitize (g9 )8 (6399 L iNNerHTML wégzae [
eval wégzio [

HttpOnly, Secure, SameSite=Strict S¢S [
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Vitest |

®O®® ath.test.js

import { describe, it, expect, vi } from 'vitest';

import { sum } from './math.js';

describe('sum', () => {
it('adds numbers', () => { expect(sum(1,2)).toBe(3); });
B
vi.mock('./api.js', () => ({ fetchUser: vi.fn().mockResolvedValue({ id:1 }) }));

Playwright |

®O®® c2¢.spec.js

import { test, expect } from '@Gplaywright/test';
test('login flow', async ({ page }) => {
await page.goto('/login');
await page.fill('input[name="email"]', 'test@example.com');

await page.click('button[type="submit"]");

await expect(page).toHaveURL('/dashboard');
B
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Vite |

®@O®® . ite.config.js

import { defineConfig } from 'vite';
export default defineConfig({

server: { port: 3000, open: true },

build: { target: "es2023", minify: "esbuild" }
B
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ESLint 9 Flat Config |

®@@®® cslint.config.js

import js from '@eslint/js';
export default [js.configs.recommended, { rules: { "no-var":"error", "prefer-
const":"error" } }1;

Biome |

biome.json

fVite )> +

13k e — ASe eslaiuwl )5)g50 o505 ESM jl Dev )5 pez

(3wl L) ausliao ©Ylgw

S 0i Jb Dev > Vite SWebpack g Vite wglai — Senior

N > X L
Gros 08I 1> gl — Jled el & |

Feynman Technique —\ (yuy0i @

125 Sl paazs wlelS gg — 23 Euog aBdd ¥ ) Gidn Cuwgd Sy 4 |y bad ol Ghol pggie S e

0lg3 0)bg> — (Sloduagsi Gaac joid = «53)S

Active Recall — Y ¢yu,0i @

030 Wlo> 1) lodlgan ol 9 3w | LS

OS LIS ) of S Jad ool Gidd Jao *

Sul=>el) g Gz Easo ol a,gb olouwl ¥ ¢

fewl Gibe o )3 poge ol aS )15 )L Jle S, ¢

ny Pk g bayll - ¥A Joad »



S8 L gl — ¥ gypes @
US U-”9-’ uLd)g,uS )0 9 UGN o Vitest LJ — DD Ul.wu JA.C ) |) rog.g.é.o C)-:?I as )l.u.u 6995 o)g)JUJ.w LSJ

294050 93 dogj) 2

Grof pgd Cund s> [ |

TGS 2B (59 ) G5 Jdo Hlgie
§S Cawyd 9 6w U | ) ol ¥ Gilglie

SS ooy wui b w=9lg 6592 32 | ol Wlgie

o o o O

T2 xuogi trade-off L ag,ds ¥ aslias )5 Silgie

Spaced Repetition — ()30 a=llbo gy +

2o ¥ gy ol AANKI b — 5505 ,LS) A=) o) V 9 «0ybgd dss jgy ¥ (pS jgp0 aduB> o 15)8 (lgs josel Iy Juad oyl

S e i 1) 6Bk

32y Juad @ Juail & |

©69) 23> WV Sy hid sy Jad (il 0anegd Grec |) had (ol Sl — cuwl Giod Jro pres by s Juad

NA Hab g boyliyl - ¥ Juad o



JS UL Jol=i g TypeScript 30

ol 23upeS N Ug.\.ijb Jio TS o JS g PoP's 5>

Jiad (il (§5:55L Vool @ |
(SPe Jad ool I a=
B2 Zbgs JUNIOT Sy (gl g LSy AL (59 I) Juad Lol idd Jxo ¢
B2 pexsis Code Review > |y o ol gy olouil ¥ ¢

UJ\S G)Lwo.)l,&g (o_.uuu L:) Us7§|9 039),3 LSJ ) |) UT ¢

L oy trade-off g Jlio L add> FAANG. ¥ ausbao > ¢

Tl il )15 ,lU lp Juad ool > |

S)d APl bas glaay S)i glocsSyb ogi,0 63y Mid/Senior gloasbas 790 5> aS cuwl glaly Joasd ¢l
(Event Loop. Performance: Architecture) s= glohad ;> (ilgsu Lxdaw ) Jrad ¢l S| .ssolg> 0 Gaes
SR 1S

duad opl Gidd oo i

(uiyalgS = Closure Wio — (gjluy pggao ol 6l =8y GLod apids Sy oS Lrw &S HIlg> I Jub
Lo piylw plgsiy b 2085 juibl = Event Loop «u=sj = Prototype

TS > |

000 +s.ts

type User { id:number; name:string; email?:string; readonly createdAt:Date; };
function greet(user: User): string { return "Hi ${user.name} ; }
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ITS y9u JSDoc — TS |

®O®® jsdoc.js

function createUser(name, age=18) { return { name, age }; }

Utility Types |
00O ytils.ts

type User { id:number; name:string; email:string; password:string };
type PublicUser Pick<User, "id" "name">;

type Safelser Omit<User, "password">;

type PartialUser Partial<User>;

type R ReturnType<(a:number)=> boolean>;
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®O®® patterns.js

class DB {

static #instance;

constructor() { if (DB.#instance) return DB.#instance; DB.#instance this;
this.connection "connected"; }
s
const createUser (type) => { if (type "admin") return Admin(); return
User(); };

class QueryBuilder {
#query {};
select(fields) { this.#query.select = fields; return this; }
where(cond) { this.#query.where cond; return this; }
build() { return this.#query; }

69y slogll |
®®® ihehavioral.js

class EventEmitter {

#events Map();

on(event, fn) { if (!this.#events.has(event)) this.#events.set(event, [1);
this.#events.get(event).push(fn); }

emit(event, ...args) { this.#events.get(event)?.forEach(fn=> fn(...args)); }

const strategies = { credit: (a) => a*1.02, paypal: (a) => a*1.03 };
const pay (method, amount) => strategies[method](amount);

Clean Architecture |

Domain Application Infrastructure
Entity Use Cases DB, API
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®O®® clean.js

export class User {
constructor(name,email) { if (!email.includes("@")) throw Error("Invalid

email"); this.name=name; this.email=email; }
export const createUser async ({ userRepo }, { name,email }) => {
const user User(name,email); await userRepo.save(user); return user;

}i
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Symbol |

®@O®® synbol.js

const syml = Symbol("desc");
const sym2 = Symbol("desc");
syml sym2

const obj {
[Symbol.iterator]: function*() { yield 1; yield 2; },
get [Symbol.toStringTagl() { return "MyObj"; }

g

Object.prototype.toString.call(obj);
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Decorator — ES2024 |

®®® deccorator.js

function logged(target, context) {
return class extends target { constructor(...args) { console.log( Creating $
{context.name} ); super(...args); } };
¥
@logged
class User { constructor(name) { this.name=name; } }

function memo(target, context) {

const cache Map(Q);

return function(...args) { const key = JSON.stringify(args); if (cache.has(key))
return cache.get(key); const res = target.apply(this, args); cache.set(key,res);
return res; };
¥
class Calculator { @memo fib(n) { return n<=1 ? n : this.fib(n-1)+this.fib(n-2); } }

Tagged Templates |

Q@O ® dsl.js

function sql(strings, ...values) {
const query = strings.reduce((acc,str,i)=> acc+str+(values[i] “$${i+1} '),

ok
return { query, values };

s
const q = sql SELECT * FROM users WHERE id = ${1};
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Nullish Coalescing .\ |

000 S

const count input 10;

Rename U Destructuring .V |

000 s

const { name: userName, age=18 } user;
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Mutation g5 Siug Wi W |

000 s

const { password, ...safe } = user;

1L Boolean a; (Juawi .F |
000 S

"hello"

Swap .0 |

al)i Unique .§

Set(arr)]

Q3> GroupBy .V |
000 s

Object.groupBy(users, u=> u.role);

at(-1) .A |

000 s

arr.at(-1)
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,jlgo Promise.all .9 |

000 s

const [user, posts] await Promise.all([fetchUser(), fetchPosts()1);

AbortSignal.timeout .10

00 s

fetch(url, { signal: AbortSignal.timeout(3000) });

structuredClone .\\

00 s

const deep = structuredClone(obj);

Proxy Validation .\¥Y

000 S

Proxy(obj, { set(t,p,v){ if(p==="age" v<0) throw Error(); return
Reflect.set(t,p,v); }});

Currying .\V |

000 S

const multiply a=> b=> axb;
const double multiply(2);

Pipe .\¥ |

00 s

const pipe (...fns) => x => fns.reduce((v,f)=> f(v), x);
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Optional Chaining .16

000 s

user?.address?.city " pasiinob "

Numeric Separator .\¢

000

1_600_000

Object.hasOwn .1V

000 s

Object.hasOwn(obj, "key")

Array.from Range .1A

000 s

Array.from({length:5}, (_,i)=> i+1)

toSorted Immutable .19 |

00 s

arr.toSorted((a,b)=> a-b)

U.w)lé v.:w)s Intl .¥o

00 s

Intl.NumberFormat("fa-IR").format(1000000)
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crypto.randomUUID .¥\

000 s

crypto.randomUUID()

WeakMap Private .Yy

00 s

const priv WeakMap () ;

Generator Lazy .YV

00 s

function* gen() { let i=0; while(true) yield i++; }

Early Return .Y¥ |

®@O®® carly-return.js

function getUser(user) {

if (luser) return null;

return user.name;

hy
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Debounce Search :\ 6j9,s |

®®® dchounce.js

function debounce(fn, delay) {
let timer;

return (...args) => { clearTimeout(timer); timer = setTimeout(()=> fn(...args),

delay); };

¥

const input document.querySelector("#search");

input.addEventListener("input", debounce(async (e)=>{ const results = await fetch( /
api/search?q=${e.target.value} ) .then(r=>r.json()); render(results); }, 300));
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Memoization :¥ ¢jg, |

®@O®® cno.js

function memo(fn, { max=100 }={}) {

const cache Map();

return (...args) => { const key = JSON.stringify(args); if (cache.has(key)) return
cache.get(key); const res = fn(...args); if (cache.size max)
cache. (cache.keys().next().value); cache.set(key,res); return res; };

hy

EventEmitter :V ojg,) |

®@O®® cnitter.js

class EventEmitter {

#events Map();

on(e,fn){ (this.#events.get(e) this.#events.set(e,[]).get(e)).push(fn); return
()=> this.off(e,fn); }

off(e,fn){ const arr=this.#events.get(e); if(arr) this.#events.set(e,
arr.filter(f=>f!==fn)); }

emit(e,...args){ this.#events.get(e)?.forEach(fn=>fn(...args)); }

Promise Pool :¥ ¢jg,. |
®®® [ool.js

async function pool(tasks, concurrency=3) {
const results [1; const executing Set();
for (const task of tasks) {
const p = task().then(res=> { executing. (p); return res; });
executing.add(p); results.push(p);

if (executing.size concurrency) await Promise.race(executing);

return Promise.all(results);
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Virtual List :0 6jg,s |

®@O®® irtual.js

function renderVirtual({ container, items, itemHeight, visibleCount }) {
let start 0;

container.addEventListener("scroll", ()=>{ start
itemHeight); const end Math.min(start+visibleCount, items.length);

container.innerHTML = items.slice(start,end).map(i=> “<div style="height:${itemHeight}
px">${i}</div>").join(""); });
}

Math.floor(container.scrollTop

Proxy L Undo/Redo :% 6jg,. |

®©O®® undo.ijs

function withHistory(obj) {
const history [structuredClone(obj)]; let index = 0O;

const proxy Proxy(obj, { set(t,p,v) { const res = Reflect.set(t,p,Vv);
history.splice(index+1); history.push(structuredClone(t)); index++; return res; } });

return { state: proxy, undo() { if(index>0) { index--; Object.assign(proxy,
history[index]); } }, redo() { if(index<history.length-1) { index

Object.assign(proxy, history[index1); } } };
¥

1

Retry L Fetch :V ojg,s |

®©®® rfetch-pro.js

const cache Map();
async function smartFetch(url, { retries=3, tt1=60000 }={}) {
const cached cache.get(url);
if (cached Date.now()-cached.time
for (let i=0; i<retries; i++) {
try { const res

ttl) return cached.data;

await fetch(url, { signal: AbortSignal.timeout(5000) }); if (
res.ok) throw Error(CHTTP ${res.status} ); const data

cache.set(url, { data, time: Date.now() }); return data; }

catch (e) { if (i===retries-1) throw e; await
1000*%2*%i)); }

I

await res.json();

Promise(r=> setTimeout(r,
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Kanban :A 05952 |

®®® Kanban.js

const board { todo: [{id:1, title:"Task 1"}], doing: [], done: [] };

function move(taskId, from, to) { const idx = board[from].findIndex(t=>
t.id taskId); if (idx 1) return; const [task] board[from].splice(idx,1);
board[to].push(task); save(board); render(board); }
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