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$ node -v
V22 .X.X

Kd i i
$ mkdir adv-js && cd adv-js VS Code

.Prettier g ESLint gloaig;sl b

A
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®@®@® script.js

function a() { return b(); }
function b() { return c(); }
function c() { return 42; }

a(); // a->Db - c

Call Stack

LIFO w)g00; ilo>lh8 slopnyd

«

Heap
£l b Rilgi g Lol (galadl>

Execution Context

@ @

.99 o Scope (gou=j g this (o usio

I)>l Jawe - JavaScript gaiuw « | Giasy

" Execution Context g Call Stack :l,>1 Jse

(c gly=>l p&is Call Stack

A 4

Global

G * | sy JavaScript
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® ® ® hoisting.js =l 5 g uslw ;18
Nigii o e b gl 5l Gy logel
console. log(a);

var a = 1;

console. log(f()); var
function f() { return "ok"; } .3)l> undefined aJgl jlago 9 a0 VU

console. log(b);
let b = 2; &U olel
e Vb (6535 L) JolS

+ JavaScript - Hoisting (gaiuus - | Giasu

Temporal Dead Zone ¢ Hoisting

«

const (TDZ) g let
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260l 9 99 Y230

ylae

"5" + 1
" . 1
[1+ 0
@ == "
null == undefined
NaN === NaN
Object.is(NaN, NaN)

[] == false
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loggi - JavaScript gaium - | ias

(Reference) gloyl plys 5> (Primitive) jlado

Y 7
4 ' p
Reference Primitive @
i o
. ) string. number.boolean. nullcundefined. Jol&
i 3 i g 3 o~ ‘ . . ‘
Set g Map U cayl)l s o Jooli bigint o symbol
Sqin o (51555 Heap > @ (Immutable) iUy uss  ®
ELl polwl y dunléo g s @ Ao Gulwl p auglio g xS @
const x = { n: 1 }; const y = Xx;
y.n = 2; // Xx.n === 2 let a =1; let b =a; b++; // a===1
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®@®@® copy.js

11

const a ={n: 1, d: { k: 1} };

const s1 ={ ...a }; // shallow
const s2 = structuredClone(a); // deep
si.d.k = 9;

console. log(a.d.k); // 9 (shared)
console.log(s2.d.k); // 1 (independent)

loggi - JavaScript (gaiaws - | iy

@aes 9 2w

ilo 0 Syiline g3 )d g5 Object.assigng ...

““ ‘:S
.65lw go3l> glp structuredClone

U 0.0

«

290

JSON x:éy;
XS0 w3 1) undefined g Date
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® ®® operators.js

const user = { profile:

user.profile?.name;
user.address?.city;
user.getAge?.();

const n = 0;

n || 10;

n ?? 10,

let cfg = {3;
cfg.port ??= 3000;

12

{ name: "Sara" } };

3 lo)Sloc - JavaScript (g - | iy

Nullish Coalescing 9"Option‘al Chaining

ool (gopzij .? //:;j
owdl g LleH18 (Shg sl C,

7
.undefined ¢ null glp has

2?2 ulp o || (ﬂ
31350 UodUiny falsy jlado yo gl || (1

=&& =|| =??
0ligS Lahio wluil
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®@@®@® closure.js

function makeCounter() {
let count = 0;
return function () {
count++;
return count,;
Iy
3
const cl1 = makeCounter();
console.log(ci(), ci());
const c2 = makeCounter();
console.log(c2());

13

JavaScript - Closure (gaiuwu * | jiasy

ol 692 Juzo g Z-'L' :Closure \

buzo + 22U = Closure
3|5 olyos |y 595 (Lexical Environment) gg) o (iU

ogas> Cll>
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®@@®@® closure2.js

14

for (var 1 = 0; 1 < 3; i++) setTimeout(() => console
for (let j = 0; j < 3; j++) setTimeout(() => console

const memo (fn) => {
const cache = new Map();
return (x) => {
if (!cache.has(x)) cache.set(x, fn(x));
return cache.get(x);
iy
i
const slowSquare = (n) =>n * n;
const fast = memo(slowSquare);

<4

.log(1));
.10g(3));

G * | sy JavaScript

// 3 3
// 0 1

JavaScript - Closure (gaiuwu * | jiasy

Lo ol g WngSJl :Closure ¥

ail> ;> var

3 3 3 29,3 {Suie justio Sy

N W

memoize
.Map g Closure b a=is (S

Factory ¢ Jgjlo
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abdl> Cuin
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JavaScript - this (gaiuw - | Gy

€63j o oS ao> :this

+
: ( Wle>19 ) ®@O®O® this.js
+ v
@J const o = {
S new L g .\J_xpguw=th|8 n: "A",
f() { return this.n; 1},
\ g: () => this, // lexical this
' }
¢ call / apply / bind L P sadasiiv s = this 0.f(); // "A"
const h = o.f;
\ h(); // undefined (this lost)
(> ~ p

€ ()obj.fn e w)yguoa ! this = obj

!

globalThis L this = undefined (strict)

15

arrow &JU

locallback gl G 33850 59y (69 o I 1) o £3)125 this
A g0 gl e gl g wuwl cuwlbio

\ J
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+ . JavaScript - this (g - 1 Ginsy
bind g call. apply

®@@®@® bhind.js

call
1z loglegS)T 45,99 Lilo=8

function greet(g, p) { return “${g}, ${this.name}${p} ; }
const u = { name: "Sara" };

greet.call(u, "Hi", "!"); // "Hi, Sara!" apply
greet.apply(u, ["Hello", "?"]); // "Hello, Sara?" T )5 oylogS)T 46,99 Slg>1)0
const bound = greet.bind(u, "Hey");

bound("..."); // "Hey, Sara..."

bind +
- o &
(552 ulegS)l 9) woli this b naz U
: bind g arrow
+ )35 g 51 arrow .6 (g9,

Mojtaba Sajadfar
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* . &ilgi - JavaScript diwe - | Gy
HOF g Rest: Currying :aid vy glgs

®@®® functions.js
et ! Spread g Rest 1

LoologS)T Linsy , .\

const sum = (...nums) => nums.reduce((a, b) == a + b, 0); wles e

Math.max(...[1, 2, 3]);

const hi = (name = '"guest") => "Hi ${name} ;

Currying
const curry = (f) => (a) => (b) => f(a, b); f(a)(b) «; f(a,0) Yoo

curry((a, b) => a + b)(2)(3);

const compose = (...fs) => (x) => HOF
fs.reduceRight((v, f) => f(v), x); _ _ <
. , .« =
const inc = (x) => x + 1, dbl = (x) => x * 2; 19S5 op b 580 U aS =l
compose(dbl, inc)(3);
) Compose \
i Srospls sy

Mojtaba Sajadfar Y]
immsr.ir N

17 ‘ -' G + | s JavaScript



* &lgs - JavaScript e * | Gy

Call Stack g (Recursion) CuiS;L

+
@®@@®® reccursion.js fact(4) oS> lo@syd 4
( w
function fact(n) {
if (n <= 1) return 1; // base case fact(1) - 1
return n * fact(n - 1); // recursive case h g
( w
}
console.log(fact(4)); // 24 fact(2) - 2-1
|\ J
( A
fact(3) - 3-2 3
|\ J
et
b p |
e Al € Gl T
fact(4) - 4-6
|\ J

-0~ RAISI=1=H 6N & 8} GNCA FREW-V-V

Ao30 Rk 1) lade 9 33,505 1350l @0)8 25V

Stack ju)uw

Memoization
(fib Jio) ,)1)S5 gaawlzo I (5 Sel>
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+ £ A Ja\(aScript G * | s
Property Descriptors :lo,_Sjg gloSig

® ®@® descriptors.js .
p ] writable

Sl s (B8 lade LT
const o = {}; ’

Object.defineProperty(o, "id", {

value: 7,
writable: false, enumerable

enumerable: false, $ogub 0 630> Object.keys g for..in ;> Ul
configurable: false,

1)
.id = 9;
© l_d ' configurable
Object.keys(0); I oS ~
C, . ’S SI‘: o+ e 5.8
Object.getOwnPropertyDescriptor(o, "id"); i eakhad

Object.freeze(o0);
Object.isFrozen(o);

freeze / seal

Mojtaba Sajadfar
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Object gloxie ¢ Setter ¢ Getter

®®@® objects.js
. . get / set 3
&L )68, b oadamwlo Shg

const user = {
first: "Sara", last: "Ahmadi",

get full() { return “${this.first} ${this.last} ; },
set full(v) { [this.first, this.last] = v.split(" "); }, o bawlxo 2lS
}i Shy eU vlgica, [expr]
user.full = "Ali Rezaei";
const key = "role"; ) i
const o = { [key]: "admin" }; fromEntries g entries
Object.entries({ a: 1 }); Lociss g g Juas
Object.fromeEntries([["a", 1]]);
Object.hasOwn(o, "role");
hasOwn - A
+ .hasOwnProperty ol ¢l Q
Mojtaba Sajadfar
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®@®® proto.js

21

const animal
const rabbit

rabbit

rabbit
Object
"eats"
Object

<+

(Prototype Chain) wuligig,s (56p=ej

+

= { eats: true };

= Object.create(animal);
.jumps = true;
.eats; // true
.getPrototypeOf(rabbit) === animal; // true
in rabbit; // true
.hasOwn(rabbit, "eats"); // false

929>

:39y50 ligigy 4y i Iy Siug S|

290 Ll e 395 (59 Ao

uligigs - JavaScript gaiowus - | s

s 2
rabbit
{jumps: true }
\. J
‘ [[Prototypel]]
s 2
animal
{ eats: true }
\ J
3
e \

Object.prototype

toString, hasOwnProperty...

G * | sy JavaScript

J
l )
‘null
00255 Ol
o J/
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new g o.jlw il

[ oM

ciSjl L F ol W

33500 £ Olos aa=>thisbL F

®@O®O® ncw.js

22

function Person(name) { this.name = name; }

Juail .Y
F.prototype = [[Prototype]]

Person.prototype.hello = function () { return "Hi " + this.name; };

const p = new Person("Sara");

p.hello(); // "Hi Sara"
p instanceof Person; // true
Object.getPrototypeOf(p) === Person.prototype; // true

i * | ysw JavaScript

N
B —
l:"é 9‘:&:} .\
y,
F.prototype

instanceof

S 50wy |y Culigh (5op)
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+ wwMS - JavaScript (gdiuwms - | s

+ _ - n 2
Accessor g Private: Static :lo s

®@O®@® cClass.js -
] private#

class Account { ° ’

#balance = 0;

static count = 0;

constructor(owner) { this.owner = owner; Account.count++; } static T
deposit(x) { this.#balance += x; return this; }
get balance() { return this.#balance; }

.4.39.0.3 a ;U.ullS 39.’5 9JO.C

static compare(a, b) { return a.balance - b.balance; }

3
const a = new Account("Sara").deposit(50); Llgs> (Jsui @
a. balance; Cwl 6u asislw Ld)t_ul.:g.lg)_: S9)

get/set a
ig oo MS 5 sabamwle Siug )

Mojtaba Sajadfar
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* WS - JavaScript (gdiuus « | s

Mixin g super g extends :iljg

®@O®O® inherit.js
] extends

g uligi 255,98 wMs
class Animal { D) (LR B s (U

constructor(name) { this.name = name; }
speak() { return “${this.name} makes a sound ; }

} super
class Dog extends Animal {

@ s

Alg e g 6355Lw UJ|9.'>|)9
speak() { return super.speak() + " (woof)"; }

}
const d = new Dog("Rex");
d instanceof Animal; // true this Jjl )

.()super Jgl 0a55Lw ;>

)

const Swimmer = (Base) => class extends Base {

swim() { return “${this.name} swims’; }
i ..
Mixin

class Duck extends Swimmer (Animal) {}

Bz il ug Hlid) cuS)s N

e

Mojtaba Sajadfar I'M
R
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+ JavaScript - Iterator (gaiuwu - | sy
lterator JSig s 9 Symbol

®@O®@® iterator.js

Symbol
const id = Symbol("id"); BEYH
const o = { [id]: 1, name: "x" },;
Object.keys(o0);
Iterable T
—
const range = { .[Symbol.iterator] e
from: 1, to: 3,
[Symbol.iterator]() {
let ¢ = this.from, t = this.to;
+ et Iterator
next: () =>c <=t .{ value, done } L ()next (:::]

? { value: c++, done: false }
: { value: undefined, done: true },

) i spread g for...of

) .AuS o0 1S iterable o (g9,

/

console.log([...range]);

Mojtaba Sajadfar
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®®® generator.js

26

function* idGen() {

let id = 1;

while (true) yield id++;
}
const g = idGen();
g.next().value;
g.next().value;

function* talk() {
const name = yield "name?";
yield "hi ${name};
}
const t = talk();
t.next();
t.next("Sara").value;

<

JavaScript - Generator gaiuus * | sy

.bg.wua hdgio aS o :Generator

s - | s JavaScript

yield
(Lazy) Jus

a9,bg> 3
w8 o0 JSI> @y Hlado next (V)

*yield /"\\

39> generator ay (g,|35lg )\ ;

Mojtaba Sajadfar
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+ 031> ,lislw - JavaScript (gaiuws - | Gy

WeakSet ¢ Map. Set. WeakMap

'S
55 vinlow s Hslw
lasuy 3udS b oslw 39S, Sac aclgd b )0 iy Symbol b asii, Object
olg2)> S b jlade-30S T oy EY »o Map
B Cugubie 9 (5))ST B> 2> iy (b )lase) — Set
Casd ()9 £l HD (poqas> (561> G i loay 18 s i WeakMap
Lol (5138 oz G Giglow S8 s 0 hid WeakSet
( WeakMap « ¢ yoe @ diuwlg (50315 {Map « 651351 g iy as Lo b (glatiui ue 2ulS :00cl8 j
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®@O®® arrays.js

const orders = [
{ u: "a", t: 10 },

17

const byUser = orders.reduce((acc,
(acc[o.u] ??= []).push(o.t);
return acc;

oo {}3)s

{ u: "b", t:

[[1, 2], [3]].flatMap((x) => X);
[10, 9, 1].sort((a, b) => a - b);
[11 2, 3]'at(_1);

new Intl.NumberFormat("fa-IR").format(1234567);

<4

28

5},

+ iy g auly - JavaScript gaiuus - | Gindw

"~

43')'

R/

Intl g reduce: flatMap :ais, ¢

reduce

{ u:

llall’ t:

7},

0) => { flatMap

P8 Sy s flat g map

«©

// { a: [10, 7], b: [5] }

// [1, 2, 3] sort
// [1, 9, 10]

// 3

DS 0 Wi glaiy) |y losac ccomparator (g9

Intl
o gaunlio g (gl J8

Mojtaba Sajadfar
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®O®® regex.js

29

const re = /(?<year>\d{4})-(?<month>\d{2})/u;
const m = "Date: 2025-03".match(re);
m.groups.year;

"alb22".replace(/\d+/g, (n) => "<${n}>");
/(?<=\%$)\d+/.exec("cost $45")[0];
/<.+?>/9;
/\p{Script=Arabic}+/u.test("podw");

+

aiuy) + JavaScript (gaiuwe - | Gidy

GELIET ExpressionS) m@p slow,le

loS1s

.gimusy

&

H150b (gloog,S

.m.groups g (..<name>?)

—
—

Lookbehind g Lookahead

FSHS Bpae yga bypb

| O

gy AS ABlgie Lan> 693 ) o logSll

Backtracking

o)

s - | s JavaScript
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® ®@® numbers.js

0.1 + 0.2;
(0.1 + 0.2).toFixed(2);
Number.isSafeInteger(2 ** 53);

const big = 2n ** 64n;
typeof big;

new Date("2025-03-01T10:00:00Z2").
new Intl.DateTimeFormat("fa-IR").

30

//
//
//

//
//

0.30000000000000004
I|®.3®||
false

BigInt
"bigint"

toISOString();
format(new Date(0));

olej g dlacl - JavaScript (g « | Gindy

Intl ¢ Bigint. Date c>lacl

double
EPSILON U dulio ¢)lixel 3930 cud>

Bigint

N Dgay b 8> Wbw ()9 Famuo dAc

Date
S ool 6yu5 gy UTC g 1SO 1

Intl
o8 dae 9 &)U (grn I
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<

+
®®0® data.js
const { a, b: { ¢c =5} ={}, ...rest } = {a: 1, x: 2, y: 3 };
const [first, , third = 0, ...others] = [1, 2];
const merged = { ...defaults, ...options };

JSON.stringify({ d: new Date(©), u: undefined }, null, 2);
JSON.parse('{"n":1}', (k, v) => (k === "n" 2 v + 1 : Vv));

class P { toJSON() { return { kind: "P" },; } }
JSON.stringify(new P());

031> - JavaScript (gaiuuwd - | sy

a9, JSON g Destructuring. Spread

rest g pb jusi (46,8 i

Spread
U:>b.uu U.uS 9 pLéJ|

8 @

reviver g replacer

«2bjb 9 YL S

©)

Map g Date

)

31 ‘ -' i * | ysw JavaScript
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+ Us - JavaScript gdium * | sy

cause g try: catch: finally :Un> Cag 3330

+
®@®@® crrors.js 2 )
b glogg)
..TypeError.RangeError.SyntaxError
class AppError extends Error {
constructor(msg, opts) { super(msg, opts); this.name = "AppError"; }
)
try { cause 5
try { JSON.parse("{bad"); } Uas Slol cde ¢yl >ass

catch (e) { throw new AppError("config invalid", { cause: e }); }
} catch (err) {
console. log(err.name, err.cause.name);

if (!(err instanceof AppError)) throw err; finally P
} finally { 5 urSy l g0 bl dines (&

console. log("cleanup");
b

_ Wby 6)Lgd
2 el ) @bl glas
: : & ; Mojtaba Sajadfar
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i Siao)Sglio - JavaScript gaiaus + | sy

Reflect g Proxy

®@®® proxy.js Trap

..get. set.has.deleteProperty.apply (:::)

const target = { age: 20 };

const guarded = new Proxy(target, {
get(t, k, r) {

return k in t ? Reflect.get(t, k, r) : "no ${String(k)}; Reflect .
g trap yo (8,80 )13, gh=! (G
set(t, k, v) {

if (k === "age" && (!Number.isInteger(v) || v < 0))

throw new TypeError("bad age");

+ return Reflect.set(t, k, Vv); 53,5
3 (GRIUSlg 9 SY (i liel

1)
guarded.age = 21; // ok

+

guarded.size; // "'no size"

A
¢ @
ol pudiiue Gwyiawd I 56 (g S, .
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4 CaadaS - Ja\{aScript G * | s
7 ; ’~ ‘ R
‘,I:SL:’S):=" (:,!;H‘!,I S’ ':\:;I — rYSETYS

Q®@O®O® sum.test.js .
] "use strict"

S e ST 1) Livgels glolas

9

import { describe, it, expect } from "vitest";
import { sum } from "./sum.js";

describe("sum", () => { Prettier 9 ESLint =
it("adds numbers", () => { WSU g Saw 5365 Ly
expect(sum(2, 3)).toBe(5);
1);
it("returns 0 for no input", == P
( put", () => { 1515 r90]
expect(sum()).toBe(0); A
1) JEio 9 gapw « S295
1)

_ Cl /j
r sy )3 ool )8395 =l &_j’
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O2pei + JavaScript (gaiuu - | Hidy

JavaScript Gm L) )05

Map g Closure :loisl, .33 S |y glwsy YlogS)l b ilg1yd (gamuiis as uwgiy memoize gl °

wogas il leisl, WAl @bl reset g increment: decrement as Jyjluw Closure U (gloas;los a

typeof g cuiSiL :leinl, .(structuredClone ¢y93s) daumugiv syl g £ (gl 05Lw deepClone °

wogas Alé lusl, J0jlum peek g push: pop glosio g items# a8 L Stack Gulls °

o

generator L Symbol.iterator :Lusl, .(Step b range) xS adgi sac olgs 8 b as gy (gl iterable °

trap get :loiol) D3 YOOI Hlaio g 1S SV 1) 39290L IS Ay wyiwd aS 3yjlu Proxy G

i * | ysw JavaScript

Sz Vitest gloggesl b |y )68, (= 51 g
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* Augas - JavaScript i - | Gindy

ol _ . | ‘
@D JavaScript (Cheat Sheet) gaiws gaolls

TDZ ¢ Hoisting var let const Lol (galasdls> / Lilg>h8 (gl agd Call Stack / Heap

U2 9 ol wyiawd ?. ?? ?7?= coercion g (gplp === / Object.is

new > call/bind > obj.fn() > global this 69 huzo + 2 Closure
HOF ¢ wuSys ...rest compose this zopo (s call apply bind

wligigys (5oyuzj Object.create WIH9 loSUe defineProperty

iterable (JSgig Symbol.iterator private# ¢ il)g class extends super

£ Wldee ()50, Proxy + Reflect J=5 Generator function* yield
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il g 5ySloc @

)85y 9 Jojlo «ilojan

Node.js g <ol o)SJp.c (> Jgjlo Event Loop. Promlse

b Jgjle ® async g Promise ® Event Loop @

Mojtaba Sajadfar
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N

Event Loop
Stack & Jll

38

L]

+ Event Loop - pydily 9 ilojasdl - ¥ sy

lojod w8 :Event Loop ‘

o

Task g Microtask

N ‘
— —
Web APIs Call Stack
J
>l goacld [

%, « Task & « loMicrotask gaes < (JI5> Stack

Microtask
4

.Promise.then.queueMicrotask. MutationObserver

Task (Macrotask) ® '
1/0 g DOM gloslayg) csetTimeout

Mojtaba Sajadfar
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+ Event Loop - p,aily 9 Lilojasdli - ¥ sy

L 2 2 2 4

Task jl iuw Microtask :ly>l cuiys

®@®® order.js .
Ob)p.ﬁ A

(6ol glohs gaos [l

)

\

console. log("1 sync");

setTimeout(() => console.log("4 timeout"), 0);

Promise.resolve().then(() => console.log("3 promise"));

queueMicrotask(() => console.log("3b microtask")); Microtask .Y

console. log("2 sync");
9( ynet); .6 = Task ;I Jud loPromise (gaas

)

+ ® ® ® Console ,>g,> A lod
2 sync .loMicrotask ;| a2 setTimeout(.., 0)
3 promise
3b microtask
4 timeout
, . : : .. Mojtaba Sajadfar ER§ Y
39 prtily 9 Jojlo cilojadli - ¥ st : SR
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. : J + Callback - pyaily g Silojadl - ¥ sy

promisify g Callback. Callback Hell

4 R
®@®@® callbacks.js
. Callback Hell

@S 2Ulg> Guoc (595 5> o
getUser(1, (err, user) => { e ’ .

if (err) return handle(err);

getPosts(user.id, (err, posts) => { \ J
if (err) return handle(err);
getComments(posts[0].id, (err, c) => { error-first
/* pyramid of doom */ s Jol plogS)l 315,38 ®\
3); ,
1) |
1) ; ¥
promisify

import { promisify } from "node:util";
const getUserP = promisify(getUser);

¢
o

.Promise «, callback s

Mojtaba Sajadfar
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+ Promise - 0,aily g (jilojodl « ¥ (yiusy

651255 g lowdl> :Promise ‘

+
T ( )
R — B — —
rejected fulfilled pending
000 ise.j
promise.js sjlwiso oy then
.35, o 33> Promise s then o
fetchUser (1)
.then((u) => fetchPosts(u.id)) : +
.then((posts) => posts. length) catch
.catch((err) => { console.error(err); return 0; }) 39500 ol CAECh (yicSusys b Las
.finally(() => console.log("done"));
: finally
Do 0 ol ddues N
e Lot Mojtaba Sajadfar [y
el 9 Jojlo «ilejenl - P iy inmsr.ir NS




>0 3 oS 51

dgun 50 ) aoldly

Sgiiad 3) jSy

Sgibz0 3y bl 3 SJol Sl

AggregateError :35g.% 5) oo

+ Promise - pyiily g ilojodl - ¥ sy

'any g all: allSettled: race :loPromise _uSyi

Al diloo 4z hiie Xio
> azeis gaul)l Vg 3990 dod Promise.all
{ status, value | reason } gaul)i Vigis plol Ao Promise.allSettled
9l pled (gaswis o plal (ylol Promise.race
§990 (gl (gasuis &990 (3ol Promise.any

2gad yieS JS loj U auss eolaiuwl allSettled L Promise.all jl Jsiuwo glocuwlgs)s sly j

42
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+ _ async - pyaily g ilojasl - P Linse

: ' SJilgo plp yd> (Suib)i :async/await .

logloj ga> phe S vloj {7
const p = await getPosts(); »

Silge 4
// parallel: time = max(a, b) gy eyl plp JS oloj

const [u2, p2] = awalit Promise.all([getUser(), getPosts()]);

®@0®® async.js

// sequential: time = a + b
const u = await getUser();

try { try/catch
const data = await load(); @

Sl 5> awalt glbs ¢l
} catch (err) { ol )90 s> sy

console.error(err);

asl> ) await
S sjlge Pl wygo )3 tilo 0 Ao )9 o

Mojtaba Sajadfar
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async - pyaily g (Jlojodl - ¥ sy

aSync generator g for await :()lojo U Givlous

® ®® pages.js

44

async function* pages(url) {
let next = url;
while (next) {

const res = await fetch(next);
const data = await res.json();

yield data.items;
next = data.next;

}

for await (const items of pages('"/api/users?page=1")) {

console. log(items. length);

er8ky 9 Jojlo «ilojesl - P Liny

*async function

B

xS await wlgie aS generator | &9 |

for await...of
.Uhgamb(sqﬂpaLﬁguyg

o,

(Stream) L >
AS5aS5 Sy 501> Gijlop

Mojtaba Sajadfar
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reque§tAnimationFrame g debounce: throttle : gy oj

@O @ tining.js debounce

Seiie [zl slag, abes | asy |
const debounce = (fn, ms) => { O

let id;
return (...a) => { clearTimeout(id); id = setTimeout(() => fn(...a), ms); };

i
const throttle = (fn, ms) => { throttle
let last = 0; Lb Sams o jiSlas

return (...a) => {
const now = Date.now();
if (now - last >= ms) { last = now; fn(...a); }

iy requestAnimationFrame

iy . e e
Oipagil pogiate ) b eBes | B
\\.

input.addEventListener ("input", debounce(search, 300));
requestAnimationFrame(draw);

Mojtaba Sajadfar
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~+- ’S’ S P ’ul’: 9 Ujlojwb P V QAES J

timeout g g=2J (POST :aid,iuy Fetch ‘

é )

Q@O®O® http.ijs
p.]J res.ok

dgiu 05 3y 404 ¢l Fetch

)

async function postJSON(url, body, { timeout = 5000 } = {}) {
const ctrl = new AbortController();

const id = setTimeout(() => ctrl.abort(), timeout); \ /
try {
const res = await fetch(url, { AbortController

method: "POST", Cawlgs)> timeout g g2l
headers: { "Content-Type": "application/json" },

body: JSON.stringify(body),

signal: ctrl.signal,

T+

|
-
if (!res.ok) throw new Error( HTTP ${res.status} ), Content-Type
.l 0j¥ JSON Jluw)l gl

return await res.json();
} finally {
clearTimeout(id);

, . : : .. Mojtaba Sajadfar ER§ Y
46 iy 9 Jojle (lojanli - ¥ Ginsy : MSR

Aa.

immsr.ir




® ®@® nodules.js

47

export const PI = 3.14;
export function add(a, b) { return a + b; }
export default class Calculator {}

import Calculator, { PI, add as sum } from "./math.js";
import * as math from "./math.js";

const heavy = await import("./heavy.js");

Jojlo - pyaily 9 ilojoddli - ¥ sy

export g ES Modules: import

er8ky 9 Jojlo «ilojesl - P Liny

.code splitting ¢l pSis (g,135,L

Default ¢ Named

UYL Sy g ,l>el export sz

Live Binding

QJ %

oS Wl 0355 Mg iIMport

Lgs ()import

&)

Top-level await
o Jgilo ;> s

Mojtaba Sajadfar
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ES Modules

import / export

Lowu| Jod= 40 lojod

(6asiwos il 35 Wi>) ()Sen

5>

"type="module L pubiumo

"type": "module" Lmjs.

i3 Jojle - priily 9 lojodl + ¥ insy

ES Modules pl,; ;> CommonJS

CommonJS SH9
require / module.exports 92
Oloje ©)I135,L
Jlgaos Tree-shaking
3135 Top-level await
bundler a, ;L3 55590 5
0238 B9 Node )5 (gjlw Jlad

S S0 gy 9 (g Ll gly 1) AS Vite Jio zlwbundler (auS 9,0 ESM U 1) 303> (5059 j

48
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DOM - pyaily g (Jilojodl - ¥ yiases

' Delegation g Bubbling: Capturing :l»slayg, ‘

®@O®0® cvents.js

list.addEventListener("click", (e) => {
const 1i = e.target.closest("11i");
if (!'1i || !'list.contains(li)) return;
console. log("clicked", li.dataset.id);

1),

btn.addEventListener("click", handler, { once: true });

btn.dispatchEvent(new CustomEvent("saved", {
detail: { id: 1 }, bubbles: true,

1))

49

er8ky 9 Jojlo «ilojesl - P Liny

({ capture: true } L) Gio @ aiy,

Capturing N

é

Bubbling

Uiyt 4 oo

.,

Delegation

/// 4

Loz lj)8 sl Vg (59, oigius Sy

CustomEvent

()
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+ ySloc - ppiily g ilojosdls - ¥ sy

loObserver g DOM »,Sloc

(X X 3 :
observer.js Repaint ¢ Reflow

33 |
. . . S0 digjoy |y Layout wglise ¢yibigi/ o ile> /
const io = new IntersectionObserver((entries) => { i
for (const e of entries) {

if (e.isIntersecting) {

e.target.classList.add("visible"); 0)S laiawd

io.unobserve(e.target); >, i o DoCUmMentFragment
}
}
}, { threshold: 0.2 });
+ IntersectionObserver
document.querySelectorAll(".lazy").forEach((el) => io.observe(el)); JoySawl ¢pimasl g lazy loading
Resize/Mutation -
DOM 05 g olail puuss | &
. . ' ' o Mojtaba Sajadfar ER§ Y
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¥ : J Flojpd - )il 9 (Filojadl - ¥ iy
. e g 7 - 5 . ) ’

. L,bol o, )l EJb O*S.u.u )lS :Web Worker

7 | ~ A '

o) 2

onmessage = Worker - postMessage u Lol &
Az widly)> S (GAumwlno (2S) 031> Jluw)l L3139, o Ul
. J

®@®® orker.js

+ const w = new Worker(new URL("./worker.js", import.meta.url), { type: "module" 3}, ,

DOM yoa
)| wyiaw> DOM a; Worker
w.postMessage({ n: 40 });

w.onmessage = (e) => console.log("fib =", e.data); oS s

(Transferable L) 3¢ 0 LS by

self.onmessage = (e) => self.postMessage(fib(e.data.n));

Mojtaba Sajadfar
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)9 b bl g i

25 wlousyi

U C8go (5631

RUST g aidbeusLlw (gosls

OMT el g gilio

osl> g9

BlOb ‘SZUJ&

Response

SiLwops3 - 0,85l 9 (Hlojasdl - ¥ iy

TS b pl3S 25590 5> (5jlwesss

ilojo EPPL VG LYY,

Olojp CubglsS ¥ 5ga> Cookie
Olojo cobBo O 9o localStorage
olojo cobBo O dga> sessionStorage
Olojasl S)i b IndexedDB
Olojanl 51950 A Ainssy Cache API

.l lgs (o8 XSS U 4135 localStorage s Iy ulws (godls j

52
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®@O®0® lecaks.js

53

const cache = new Map();
function remember (obj) {

4

cthéb-p,mb’“vgujbo}wb'\‘wm" 9

Garbage Collection g alhdl> ¢ yui0

Reachability

awl 0355 a1 O3y B juz o

cache.set(obj.id, obj); // leak: never removed

const meta = new WeakMap();
function tag(el) {
meta.set(el, { clicks: 0 }); // freed with el

const timer = setInterval(tick, 1000);
// clearInterval(timer) when finished

eréily 9 Jojlo «ilojodls - ¥ Linsw

&) sl
J
B
@

WeakRef ¢ WeakMap
(&3l 5l 6,89k e wiuid gl .

)bgl
.Memory < ,> Heap Snapshot

Mojtaba Sajadfar
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+ ..“. I'P ’ulvgujlo}wb.v & 0‘

CSRF g CORS: XSS :,5)9,0 vasiol

¥
7 ~ A
®
A A A A
S¢s jlo S ... 9 Allow-Origin origin B OPTIONS origin A
. J

® ® O® headers

XSS |
.CSP g sjlwssL .textContent [ ® ]

Access-Control-Allow-0Origin: https://app.example.com
~+- Content-Security-Policy: default-src 'self'; script-src 'self'
Set-Cookie: sid=...; HttpOnly; Secure; SameSite=Lax

CSRF
.0)595 g SameSite

Mojtaba Sajadfar
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®@O®® rcad.nmjs

55

import { readFile } from "node:fs/promises";
import { join } from "node:path";

const file join(process.cwd(), '"data.json");

JSON.parse(await readFile(file, "utf8"));

const data

console. log(process.argv.slice(2), data.length);

er8ky 9 Jojlo «ilojesl - P Liny

.node: fs.node:path.node:http

Node.js - pyaily 9 ilojodl - P inse

9w (g9, JavaScript l,>I :Node.js

2l
5990 09N V8 ygige plas

A2 slodgjlo

@J 00,

package.json
NPM gl )Sunl g Lo Siunlg

©)

process
Ghao glosusie g loplegS)T

A4
.
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09o)l * pxaidy 9 Filojadl - ¥ yiasy

TDD (ga5)2 9 uwigivygojl

Green

9o g IS G yieS

\
®
S =
Red
J o (§990U ygojl

+
‘ éa
D ——

Refactor

U9 st ()90 dgug N
®®@® user.test.js

vi.mock("./api.js", () => ({
+ getUser: vi.fn().mockResolvedvValue({ id: 1 }),

1))

it("loads user", async () => {
expect(await loadUser(1)).toEqual({ id: 1 });
1)

56
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Mock
(PR Gl Sl

AAA

.Arrange. Act. Assert

LV -
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o2l (6635) (6929 1 S>9S (509

<+

<=

® ®@® scarch.js

debounce .a
uwlgS)s dlasli
const cache = new Map(); —wis=) 0SS

let ctrl;
async function search(q) { AbortController
if (cache.has(q)) return render(cache.get(q)); .
(50229 L
ctrl?.abort(); 0239wl 92
ctrl = new AbortController();
try {
const url = “/api/search?g=%{encodeURIComponent(q)} ; hnale‘Jms
const res = await fetch(url, signal: ctrl.signal ; . . _
( { sig ? }) (STl jl 5 pSol>

const data = await res.json();
cache.set(q, data);
render (data);

} catch (e) { Abort gl
if (e.name !== "AbortError") showError(e); ol L=dlg Glas | of [:::)

}
input.addEventListener("input", debounce((e) => search(e.target.value.trim()), 300)); .
Mojtaba Sajadfar
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+ U205+ il 9 ilojeml - ¥ sy

LN * ' , U " *0

iy 9 (Flojedl (5l 00

Task jl Livy Microtask :leiol, .JuiS hal a9 Gwying ) plojeo AS ¢ setTimeout: Promise b aS ashd &y 29,5
setTimeout g new Promise :loisl, .3xS 83laiwl await b g 2315)5,) Promise as auuigis sleep(ms) gl

try/catch g asls> :laiol, .3S 6)bgd LW b N U aS duwagis retry(fn, n) U

console.time g Promise.all :loiol), .3 aamglio by U 1) JS gloj 9 =l 5jlee |) Jhiawmo Cuwlgs)d auw

Oimport :Leial, .3S (5)135)b bigy wyg0ay |) Jojlo Sy 9 1S i ESM slogjle 4y ) ol

Cao g Promise.race :laisl, .S gjlwesly (plojed IS W jiSlas) Lilojed Cudgize b Gylbg Lo °

Aaungiy Vitest ool «pupei yo @l
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pending / fulfilled / rejected

Siloo b iy

izl &5 Ui

ESM Jsilo

JosSawl iinesl g lazy

Sr9r0 )3 000>

A>lg gojl

4

SR> * ppaily g Filojedl - ¥ iy

(Cheat Sheet) p,4il g (SilojodU (GOl

Promise

async / await

debounce throttle

import / export

IntersectionObserver

IndexedDB

Vitest + mock

Stack ¢« Microtask <« Task

loPromise wuS)i

Olojool yinlow

Cuwlg)> gl

Mg 59, 39,

15)90 Caxio

er8ky 9 Jojlo «ilojesl - P Liny

Event Loop

all allsettled

for await..of
AbortController
closest + delegation
Worker + postMessage

CORS CSP SameSite
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yiolwo 3S gl loggi s TypeScript 5l
S e B O INELENeNICS (0,05, LSL®E9"’*
Jojle 9 yulls @ Generics ® e P
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L : doldo - TypeScript il - VW sy

- €= 9 cuua> TypeScript

+
| ~ A
L
G— . — G—
)=l Js. as tsc ts. as
5950 L Node dloads Sb loggs J2bolS + 99 )y loggs b
. J

®@O®@® index.ts
Type Erasure

_ SlabolS Hloj 5> hibd loggs
function area(w: number, h: number): number {

return w * h;

3 Superset
area(2, "3");

// compile error: string is not assignable to number
+ Fig G
: : 385 J1aST g plBimdgj sl

Mojtaba Sajadfar
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L y doldo - TypeScript il - VW sy

~ tsconfig.json :ouiii g wuas

strict
.Uﬁg)qﬁ%aQgﬁuﬁcxiwtﬂmuwﬁﬂ°ﬁs lliil'

®®@® tsconfig.json

{
"compilerOptions": {
"target": "ES2022",
"module": "NodeNext", module ¢ target a
"strict": true, Jojlo plai 9 -29)> (A%
"noUncheckedIndexedAccess": true,
"outDir": "dist",
+ "skipLibCheck": true include g outDir
g (B0 9 529)> (SMNYy @
"include": ["src"]
}
b=l w
i .npx tsc --noEmit L npx tsc > s
e _ ‘ i e Mojtaba. Sajadf.ar ﬁ%{g
immsr.1ir L S




+ : 050j9) Lo g9 - TypeScript il - ¥ (i

¢ ~ (Everyday Types) sy0j9, slogos

®@O®@® index.ts .
string number boolean

_ S26S B> b Ll glogs
let name: string = "Sara";

let age: number = 30;

llii'
let ok: boolean = true; ] |
let tags: string[] = ["a", "b"]; ayl)l
let ids: Array<number> = [1, 2]; <Array<ty []T

let anything: any = 1;
let n: null = null;

function log(msg: string): void { any
console. log(msg); 5Dy (S 0 Ligels |y
}
null g void
*_ G ke g iy lade gy
Mojtaba Sajadfar
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+ : 05059 W Egs * TypeScript il + ¥ iy

const g Inference: Assertion

+
®@O®@® index.ts
Inference
_ Sgubse 2kl adgl jlado jl £g5 1':!'
let n = 5; // inferred: number € ’ e
const s = "a"; // literal type "a"
const el = document.getElementById("app") as HTMLDivElement; as o
const user = maybeUser!; // non-null assertion wlonds b cdghno (£95 Jroxi o

const cfg = { mode: "dark" } as const;
// { readonly mode: "dark" }

(non-null) !
Asitabo B bid
as const
* .readonly g literal

Mojtaba Sajadfar
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.MSUptLgbquSQﬂx$

Sgub NArrow b eslaiuwl jI iy

L>Egs (Ga0d £952)

G o undefined b

thB

JS jl c8go wy=lgo

(}ouﬂJuuH‘oAﬁSLgtbgeyu

return ggw 22U

0y0j9) Lo ggs - TypeScript il * ¥ ias

‘void ¢ any. unknown: never

o £y
£95 Gany O3S Lirgels any
ool asluil Hjlase unknown
3135 (g,la80 5, never
GiiiSy lado o void

.S oyl Narrowing L g ausS eslaiwl unknown jl any gl as :03cl8 j
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®@O®O® index.ts . s
U2ruin 9 )il

: : : : ) b = 1gtitle?: string
function greet(name: string, title?: string): string {

return title ? “${title} ${name}  : name;
b
const add = (a: number, b = 1): number => a + b; Rest
const sum = (...n: number[]): number => .[In: number. ..

n.reduce((a, b) => a + b, 0);

type Handler (e: Event) => void;

&L gg
function pad(v: string): string; .void <= (e: Event)
function pad(v: number): string;
function pad(v: string | number): string {

return String(v).padStart(3, "0"); Overload

&b Sy lp Lasl v
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®@O®@® index.ts

interface User {
readonly id: number;
name: string;
email?: string;
[extra: string]: unknown;
b
interface Admin extends User {
role: "admin";

}

type Point = { x: number; y: number };

type Named = { name: string } & { 1id:
+

67

i . W &9 TypeScript (Jibwo - V¥ i

type g interface :s i glogy
.ccﬂwjluy)iizjjggf 'I:I'
g)le’%' u§)£9 T

Index Signature
e £95 b olg3)> glaads
number };

& ¢ extends

-

Loggs Shyndl g wilyg
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+ : oaSy €95 - TypeScript il - ¥ indy

Literal Types g Union

+

®@O®@® index.ts .

Union

lﬁz
f st G

type ID = string | number; €¥ ¥
type Mode = "light" | "dark";
function setMode(m: Mode) {} Literal
setMode("dark"); // ok £9 plgicay yasiw jlaso
setMode("blue"); // compile error

function show(id: ID) {

enum ¢Sl
return typeof id === "string" oD et
a8l 1S (9 g oolw Waliteral sl @

? 1id.toUppercCase()
: id.toFixed(0);

narrowing a ;L
f NE-LY-L Y Lchbuf)Jg ;1 eolatuwl I Gl
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. _ . _
03ilo 9L “typeof x === "string
number Sgu 0 o> string
\ J

®@O®® narrow.ts

function f(x: string | number | null) {

if (x === null) return; // equality
if (typeof x === "string") return x.length; // typeof
return x.toFixed(1); // number

b

if ("swim" in animal) animal.swim(); // 1in

if (e instanceof HttpError) e.status; // instanceof

69

wbwo - W Uiz TypeScript

TypeScript - Narrowing (jibwo - V¥ v

£9 ¥3)S Sii :Narrowing

|

X === null X: string | number | null
Sgi 0 B3> null adgl £o

I.b)l}gl

9 splp typeof instanceof in
truthiness

as gby>
AS 0 §)8 asli o ) €95
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* : TypeScript - Narrowing U..Lw TP s
never L JolS ) ¢ Discriminated Union

®@O®@® index.ts 2.
o djlai (S

.Sy kind literal
type Shape =

| { kind: "circle"; r: number }
| { kind: "rect"; w: number; h: number };

function area(s: Shape): number { narrowing g switch
.'Y'
N

switch (s.kind) { Ll (G485 £95 CASE o )
case "circle": return Math.PI * s.r ** 2;
case "rect": return s.w * s.h;
+ default: { s

const _exhaustive: never = s;
. - Hausti JoS )y
return _exhaustive; e . ;
) - S o0 Sl 1y e ygel9 cdls> never
. \ J
}
= : o e e Mojtaba Sajadfar ER§ Y
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‘ il S P immsr.ir MER
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®@O®@® index.ts

const nums: readonly number[] = [1, 2];

type Pair = [string, number];
["age", 30];

[name: string, age?: number];

const p: Pair

type Named

enum Role { Admin, User } // generates code

type RoleU = "admin" | "user"; // preferred
const Colors = { red: "#f00", blue: "#00f" } as const;
type Color = keyof typeof Colors; // "red" | "blue"
+
e

b, lisLw - TypeScript (b * VW Giasu

Enum ¢ Tuple: readonly

Tuple

Lo Al 4 g6 g Job

al)i readonly
s | g pSel=

° &

enum
S e Adgs adlsl as

)

as const + keyof typeof
ol 9 Saw Syl
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®@O®@® index.ts

interface Drawable { draw(): void }

abstract class Shape {
constructor(public readonly name: string, protected id = 0) {}
abstract area(): number;

class Circle extends Shape implements Drawable {
constructor(private r: number) { super('"circle"); }
override area() { return Math.PI * this.r ** 2; }
draw(): void {}

oS - TypeScript Libw * ¥ ias

TypeScript ;> la s

public/private/protected
# 28lg pogas gl ielS ploj > hid

Parameter Properties

@

0355w > Shg Cluil g oy

implements g abstract

«

agly Gl g 5lyl)5

b
override /_j
\
. : .. (.
f (528lg giil ppeuds (T
_ 4 ' Mojtaba Sajadfar [E§ Y]
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®@O®@® index.ts .
€9 sol)b

2D gy 0 bo> 599 o|).o.(b EP «<T>

}

function first<T>(arr: T[]): T | undefined {
return arr[0];
}
first([1, 2]); // number | undefined extends cusgio
.T extends { length: number }

@ &

function pick<T, K extends keyof T>(o: T, k: K): T[K] {
return o[k];

}

_ _ keyof
pick({ a: 1, b: "x" }, "b"); // string

&

.K extends keyof T

function len<T extends { length: number }>(x: T) {
return x.length;

of
8

Mojtaba Sajadfar Y]
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®@O®@® index.ts

interface Box<T> { value: T }

class Stack<T> {
private items: T[] = [];
push(x: T) { this.items.push(x); }

}

const s = new Stack<number>();
type Result<T, E = Error> =

| { ok: true; value: T }
| { ok: false; error: E };

74

pop(): T | undefined { return this.items.pop(); } .E = Error

* 5 TypeScript - Generics ilw -V s

LSSk 9 UwMS «Generics P: interface

generic (S g interface
.<Stack<T g <Box<T

«

UEPUiy E9)

Result (o3I

.Jy&uoggyﬂ(;kglbﬁ- 'lil'
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(Slyil) &

Gl ())S5 =i s

D93> Gaoc sy glp

oddbammlxo Gloggs 9 oS,

oggs - TypeScript il - Gins

finterface L type

interface GSH9
extends ilyg 9 Sy
Sguze plesl Hlel xiz taly Declaration Merging
2> Tuple g Union
Jecs Conditional g Mapped glogos
»blg3 Vgoso >)Slac g Uas ply
Lo wlS g Luil sl5)1,8 gk

Sailay <l 0jgyy US 53 9 31355 e d15)L8 Sy j
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®@O®@® index.ts

76

interface Point { x: number; y: number }

const
const
const

class
class
const

p3
a:
b:

={ x: 1, y: 2, z: 3 };
Point = p3;
Point = { x: 1, y: 2, z: 3 };

Wl - V¥ Lo TypeScript

€95 685w - TypeScript il - ¥ iasy

Excess Property Check g Structural Typing

JSsio bl
Ll pgo JSub (i pgo £95 U

Excess Property
.pxdiunc Object literal (gly) Jadd

Loyl (5,55l
25 Bjl JSib 0 glowlls
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®@O®@® index.ts

import type { User } from "./types";
import { api } from "./api.js";
export type { User };

declare const __APP_VERSION__: string;
declare module "*.svg" {

const url: string;

export default url;

et

<

Jojlo - TypeScript jlwo * V' insu

(d-ts.) g95 iuysi o Jald g Lo Jgjlo

Wl - V¥ Lo TypeScript

b Jojlo b )lado plel

import type
i i g
d.ts.
A5 (9 £95 pMel bhsd

*/types@ b
£9 V9N GRS 95

declare
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.)«...Lis CJ.MJ)D |) &93 l:g )I.\.O.D f.\3|9.">un.i )MID)QA 69:1 L) )I.L.0.0 69:'

26S JolS 1) £93 b sa3, NAMOWING (s €95 59) Sig

AS Guy b 0legS)T €99t )il siehl b glegS)T

S eolaiwl . ? 9?2?51 b suwwgu undefined )y

gl €95 ol sl

+ : s - TypeScript Lilwo - W sy

TypeScript glas gloply yuilgs

(M) ply S
Type 'X'is not assignable to type 'Y TS2322
Property does not exist on type TS2339
Argument of type ... is not assignable TS2345
X" is possibly 'undefined' TS18048
Parameter implicitly has an ‘any' type TS7006

S Egi ool 1t Lol cile Vgoso Uas ply 451 s j
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(g
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N4

7 g interface :loiol, .daamigis ) o295 £95 g (interface) (g39)9 £95 formatUser gl S ly °

never g switch :Laisl, .3313)5y plu jlade 3 (5l aS duuwgiy L= 9 3yjLuy literal union U I, Status ggs a

K extends keyof T :laiol, .JiS (§3iy69)S AulS Sy ywlwl y |y ayljl aS Juwgis groupBy U as generic gl °

narrowing g union :leisl, .S el 9T b parseJSON gl g duusgiy |y <Result<T, E goi °

override g abstract :leisl, .JuiS yujloy |y oShape jl glal)l g duwgiy 35j,8 LS 9> L abstract Shape Gwls °

tsc --noEmit Lxul :laiol, .JaiS g9 ) strict glolas gaed g 3> wy=lgo TypeScript a; |, S>gS JavaScript (s S G

g JobwolS Uas gy strict (gaiu;S b 3l oy pel (gaes
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‘+- y
m TypeScript (C’heat Sheet) il gl

Vlg>hid g (g, Lus x?: T / readonly £95 annotation X: string
Literal Union "a" | "b" Union A| B
Narrowing lo,ll typeof in instanceof Oy / pol (gaislul unknown / never
louSyi g Lubl JSu interface / type Discriminated Union kind: "circle"
€9 loals keyof T Cudgaxo L Generic <T extends X>

oS 51>y, class implements readonly g literal as const

GlpS s aw)p strict: true AS p9N £ import type
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aidin TypeScript m

E£9 axbuw > uugidelys iy TypeScript
slad,> gloglll g Conditional. Mapped: Template Literal. Utility Typesj
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®@O®® types.ts

82

type
type
type
type

User = { 1id: number; name: string; tags:
Keys = keyof User;

Name = User["name"];

Tag = User["tags"][number];

const cfg = { port: 3000, host: "x" };

type
type

Cfg = typeof cfg;
K = keyof typeof cfg;

e

ol gl ggi - idping TypeScript - F sy

Indexed Access g keyof: typéof

string[] };

¥ Uik - TypeScript aud i

keyof

£9 EloalS sl
(¢9) typeof

39290 )lAdo Sy g9

TIK]

.l paic gly [number] ¢ Sig g9

=)
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®@O®® types.ts
type IsString<T> = T extends string ? true false;

83

type A = IsString<"x">; // true

type Unwrap<T> = T extends Promise<infer U> ? U : T;
type B = Unwrap<Promise<number>>; // number
type ElementOf<T> = T extends (infer E)[] ? E
type C = ElementOf<string[]>; // string

never;

¥ Uik - TypeScript aud i

b £95 - aiduiny TypeScript - ¥ iy

infer g Conditional Type‘s

TextendsU?X:Y

o - 2 ee z
.b).w U.ul.w| »EY ol
infer @

Lo Utility (gasl
.. g ReturnType.Awaited

\

S

M
M
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®@O®® types.ts

84

e

b £95 - aiduiny TypeScript - ¥ iy

never L Wi> g Distributive Conditional

type ToArray<T> = T extends unknown ? T[] : never;

type

type
type

type
type

type
type

D

ToArray<string

number>;

ToArray2<T> = [T] extends [unknown] ? T[] : never;

=

NonNull<T> = T extends null |

F

ToArray2<string

NonNull<string

| number>;

null>;

undefined ? never

OnlyStrings<T> = T extends string ? T : never;

G

OnlyStrings<"a"

| 1|

|lbll>;

T,

¥ Uik - TypeScript aud i

Distributive

Dgi e Jlecl Ia> union gac o (g9,

extends [U] [T]
S

&9 US Uhgels

never L ;Lo

g0 2yl union > never S?\
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+ Mapped Types - aidiuy TypeScript - F (i
loggi Joa5 :Mapped Types

®06 types.ts [K in keyof T]

. . * o

.O.LJ . f a
type Optional<T> = { [K in keyof T]?: T[K] }; 50 £95 Sl g loadds Ginlow <—J
type Mutable<T> = { -readonly [K in keyof T]: T[K] };

{ [K in keyof T]-?: T[K] };

type Required2<T>

type Getters<T> = { + - readonly ?

[K in keyof T as “get${Capitalize<string & K>}"]: () => T[K], BUILSEV-RU-RC FRURPST]
i

type G = Getters<{ name: string; age: number }>;

as (Key Remapping)
oads ob gl

Mojtaba Sajadfar
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®@O®® types.ts

type Ev = "click" |
type Handler = “on${Capitalize<Ev>}"; // "onClick"

"focus";

type Route = “/users/${number}’;
const r: Route = "/users/42";
type Px = “${number}px;

type Split<S extends string> =
S extends “${infer A}.${infer B}  ? [A,

type P = Split<"a.b.c">; // ["a", "b", "c"]

86

... Split<B>]

"onFocus"

[S];

I Uiy - TypeScript aid iy

Template Literal Types - ai8 iy TypeScript - F sy

Template Literal Type‘S'

Lm :n .’.) - “S):i

.on${Capitalize<Ev>}

aisyy o infer

E9 hw ) dily ga=i

J).;,lS
'L53|3)|)§ QSLmJ%LS 9 Ld).)bﬁgg) Amw

Mojtaba Sajadfar
immsr.ir




JUlo

Partial<User>

Required<Config>

Readonly<State>

Pick<User, "id" | "name">

Oomit<User, "password">

Record<string, number>

Utility Types - ai8,iu TypeScript - ¥ iy

Ll JSois Juaus :Utility Types |

)5 Sl
Gl oSy gaes Partial<T>
6kl o Sig saes Required<T>
GVlg> b o Shg e Readonly<T>
o3l (glosds s Pick<T, K>
083> (gloaulS j>a aos omit<T, K>
2B ay 2SS (gasinss Record<K, V>

A2 oyl ol CuSys 1 £auaugiy > £o G o5V el j
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+
Az g JUo
IIEXC'Lude<|IaII | llb"’ l|a||> e llb

Extract<string | 1, string> ¢« string

NonNullable<string | null> ¢ string

ReturnType<typeof fn>

Parameters<typeof fn>

Awaited<Promise<number>> < number

Utility Types - aid,du TypeScript - £ iy

2193 ¢ Wvslal :Utility Types ¥

s )il

union ;| Lacl Vi Exclude<u, X>
Syidino gbacl ¢yiil>ass Extract<u, X>
undefined g null Wi> NonNullable<T>
&b 29,5 £95 ReturnType<F>
&L gloyiolb Job Parameters<F>

Promise .lgs g95 Awaited<T>
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®@O®® types.ts

function isString(x: unknown): x is string {
return typeof x === "string";

<

function assertDefined<T>(x: T | undefined): asserts x is T {

if (x === undefined) throw new Error("undefined");

const isUser = (v: unknown): v is User =>
typeof v === "object" && v !== null && "id" in v;

const data: unknown = JSON.parse(raw);
if (isUser(data)) console.log(data.id);

89

Type Guard - aidyiny TypeScript - ¥ iy

Assertion Function g Type Guard

XisT

true gasliv ) g5 93,5 S
asserts xis T

I Uiy - TypeScript aid iy
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®@O®® types.ts

90

type Brand<T, B> =
Brand<number,

T & { readonly _ _brand: B };
"UserId">;
"OrderId">;

type UserlId =
type OrderId = Brand<number,
const uid = 5 as UserlId,;
function getUser(id: UserId) {}
getUser(uid);

function create<T>(C: new (...a: any[]) => T):

return new C();

T {

e

Factory 9 Generic: Brand Lgd-as)-uw Lo

¥ Uik - TypeScript aud i

Generic glogSJl - aid,iny TypeScript - £ Ginsy

Branded Type
Jislwas glojlado ;38,3 oliil j| gpuSol>

Factory Generic

/&I_

03w g9 b )8
..{>
J2bolS pyloj > hidd

a)

3135 59>9 >l 5> brand (gasliw
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+  API o595 - aidyiun TypeScript - ¥ iy
L Async g APl &y ;yaul (@595

®@O®@® types.ts ApiResult

£9 )3 (990U g (G990 >
type ApiResult<T> = EIPEEHOCEE

| { ok: true; data: T }
| { ok: false; status: number };

async function api<T>(url: string): Promise<ApiResult<T>> { oklgnarrowmg
const res = await fetch(url); ol 3295 £95 0K ) jl G

if (!'res.ok) return { ok: false, status: res.status };
return { ok: true, data: (await res.json()) as T };

asT
(-:onst r = await api<User[]>("/api/users"); S 05Liil SCHEMA j1 £AiS o) iyl
if (r.ok) console. log(r.data.length);

else console.error(r.status);

Mojtaba Sajadfar
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'Module Augmentation ¢ Declaration Merging

®@O®® types.ts

92

interface pleol @
STV Sy ol Loy Uel \
interface Window { appVersion: string } P/ S n ) (S (GET

declare global {

interface Array<T> { last(): T | undefined } declare global

} (Sl €99 GyianS

Array.prototype.last = function () {
return this[this.length - 1];

};
declare module

declare module "express" { AlLS g95 GiyiwS ®
interface Request { user?: { id: number } }

£ bosd
+ Aongiy OUd9S ) gjlwesly -
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®@O®® types.ts

const routes = {
home: "/",
user: "/u/:id",

} satisfies Record<string,

routes.home;

function tuple<const T extends readonly

return x;

}

const t = tuple([1,

{ using res = openFile(); }

93

string>;

+ A3 gl Shg - aidpiny TypeScript - F sy

using g satisfies. const Generic

satisfies

Jiteral U.)|.> Cowd )| SLEY 69.: =y

const Generic

unknown[]>(x: T) {

using
runtime & diuwlg (gaio j5395 (gjlwoljl ]i] J

Mojtaba Sajadfar
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+ Decorator - q.;.s,.w.u TypeScript - ¥ iy

' (TypeScript 5 5)lastiwl) keDecorator

+
®@O®® types.ts .“ .
Xio )gil)gS>
e [ o e s i«
function logged<This, Args extends unknown[], R>( Gl < o= &
fn: (this: This, ...a: Args) => R,
ctx: ClassMethodDecoratorContext,
) {
return function (this: This, ...a: Args): R { ctx
console. log("call", String(ctx.name)); 0 bd5l)gS> guac wleMbl
return fn.call(this, ...a);
Iy
+
class Api { 5,5 j
@logged .bORM g Angular. NestJS g J
get(id: number) { return 1id; } g
}
[ ] . Mojtaba Sajadfar
94 I Uiy - TypeScript aid iy
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5 | )5l - aidiny TypeScript - ¥ ik
U ggi 5,5;lw 9 Variance

®@O®O® types.ts .
P Contravariance

uwl ool 5 b)
type Animal = { name: string }; ool S 63959
type Dog = { name: string; bark(): void };

'E%I'
let fa: (a: Animal) => void = (d: Dog) => {}; ) )
// compile error (strictFunctionTypes) strictFunctionTypes
let fd: (d: Dog) => void = (a: Animal) => {}; // ok &lgi 59 Vb goacl8 Jlocl

const dogs: Dog[] = [1;
const animals: Animal[] = dogs; // ok (covariant, unsound) e N\

Covariant ayl)i

L0 cb.Q).J.)u UJg o2l

Mojtaba Sajadfar Y]
immsr.ir SR

. K s - TypeScript asd iy



Sly=>
S jl G Sl
Sk gl B>
ool )55
oleis undefined jl (5,54l
uw Bl iaol

2N Wy>leo

JavaScript jl 2w wy>lge g strict (gloaiu;S

Cuwlbs oud any g9 noImplicitAny
lauds jl la> undefined g null strictNullChecks
&lgi ol (gailScusiw (uwyp strictFunctionTypes
594 D3)labo b (WMS Sig strictPropertyInitialization
b undefined cuwl (Sww arr[i] noUncheckedIndexedAccess
JSDoc UL JS glo Juld aw) allowJs + checkJs

.Jols ts ¢ strict & o b s « allowds ¢ checkJs :y>lgo juuo j

96
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declaration
aluls (gl d.ts. sulgs

Ol

tsc --noEmit

Cl)> 95 oy

R ]

+ | Sl - a8y TypeScript - F sy

Leo, 1] oiamaswgST

® T

Vite tsx / esbuild ESLint

J¥b g aszwgi jgpw & lw g Lol typescript-eslint

2D S0 rolg.ﬂ tsc |y Lwyp 2SS 0 Wi> ly &y J2%-1:) &y slo)lul

Cl
DS =l o o )5 | ESLint g tsc - -noEmit
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°* * e * o0 * SR
BSUTTINS)
. €9 v)l 9 Ruuwylicel :aiiuus [zl Hloj o loggs

®@O®® types.ts
yp Type Erasure

Aylao =l )> > gg
import { z } from "zod"; Pl 2 el o) e

const User = z.object({ id: z.number(), email: z.string().email() });
type User = z.infer<typeof User>;
const parsed = User.parse(await res.json());

Schema
type Equal<A, B> = 20 Syl €99 9 2| kbl
(<T>() => T extends A ? 1 : 2) extends (<T>() => T extends B ? 1 : 2)
? true : false;
type Expect<T extends true> = T,

type tl = Expect<Equal<ReturnType<typeof fn>, User>>;
Type Test

Equal g Expect b ggi osefl | A |
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m ooul €95 U Event Emitter :S>9S (50590

®@O®® types.ts

K extends keyof E
aduss jl has slagg, ob
type Events = { login: { id: number }; logout: void }; ’ =D @
class Emitter<E extends Record<string, unknown>> {
private h: { [K in keyof E]?: ((p: E[K]) => void)[] } = {};
on<K extends keyof E>(k: K, fn: (p: E[K]) => void) { E[K]
(this.h[k] ??= []).push(fn); g, y payload gg;
¥
emit<K extends keyof E>(k: K, p: E[K]) {
4+ this.h[k]?.forEach((f) => f(p)); +
}

} el
const bus = new Emitter<Events>(); D905 J2leS oluiil emit

bus.on("login", (p) => console.log(p.id));
bus.emit("login", { id: 1 }); .
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o.xwuuti Reducer L 65Lw Store 6995 50590

0 *0

<=
®@O®O® types.ts . -
P Action = union

sy § At jloe gl
type Action = { type: "inc" } | { type: "add"; n: number }; S e

type State = { count: number };

const reducer = (s: State, a: Action): State => {

switch (a.type) { JoUs reducer
case "inc": return { count: s.count + 1 }; 22550 JabolS glhas case S, Livgelyd
case "add": return { count: s.count + a.n };
3
i
function createStore(init: State) { subscribe

let state = init; s ol Gy (Hlw) gMbI
const subs = new Set<() => void>();
return { .
get: () => state,
dispatch(a: Action) { state = reducer(state, a); subs.forEach((f) => f()); 1},
subscribe(f: () => void) { subs.add(f); return () => subs.delete(f); },
3
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a9,y TypeScript gl ol

=255l g Mapped :loisl, .JiS dilgslnis |y loxhuw gaes aS suuugiy <DeepReadonly<T gg5 °

by + Mapped + as :laial, 31> &S5 1) V g9 jlado b oS hrid as suwgis <PickByValue<T, V gg; G

<T extends Promise<infer U :loiol, .JuiS 65y infer b 1) ylisgs sslw Awaited gg5 °

infer g Template Literal :laiol, .Jauwgis camelCase a; snake_case (Juai5 ly Iy <CamelCase<S ggs °

Generic g Record :laiol, .Xlgd £95 A o (Gaiinits S jl |) Ewl £95 aS duwgiy sl fetch-wrapper ° .

Equal ggi :laiol, .dauugis Equal g Expect L type test VU gloggi gly G

Suzsay @0 |y (union. never. null) ;0 glocdls (g5 o gly

¥ Uik - TypeScript aud i
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@2 (Cheat Sheet) aid,iny TypeScript qu’

Hlado Sy gg5 typeof x GSH9 £95 9 oS keyof T / T[K]

byi ) g95 )5 infer U Gy £ T extends U ? X : Y
Key Remapping as ‘gets${..} Mapped Type { [K in keyof T]: .. }
Lol JSo Juas Partial Pick Omit Template Literal ‘on${Capitalize<E>}"

+
Type Guard x is T / asserts &L g Sl Exclude ReturnType Awaited
UnS (9939 () satisfies )bolss ggi Brand<T, B>
Cl g g pScasemw strict + noEmit UyiS g plesl declare global
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033j (699> 1y pd
9ol 9 Node.js (il °
S>9S CLI Il 1oy el
Narrowing g loggi :TypeScript | ilw

union g logyi 2y 0l

dJojlo 9 uwMs (TypeScript ¥: Generics jlwo

Result g groupBy : ¢y 05

Mapped ¢ Conditional :aié,.. TypeScript °
DeepReadonly : ¢y y05

w2l (60592 9 Utility. Type Guard °
oxinls API Client :yspe
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coercion g lbggs (Hoisting >l Jwo

SRl 9 EP GO el 12 el
aid iy wilgi 9 Closure: this °
035)lols g MEMOIZE :(ppal

v s 9 g&,gl.lg:ig).l (S
private# L Stack :¢ 05

Regex g Iterator. Generator. Map/Set °

iterable ¢ range :(y o0

AS cuduS g Proxy (Uas °
Vitest L (g0l ¢y 0
async/await g Event Loop. Promise 0

sleep g retry :¢y 05
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