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npm create vite@latest my-app -- --template react-ts

cd my-app
npm install
npm run dev
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® ®® Project structure

my-app/

I— index.html # [ u=Blg 950 abis Vite xS gopb Lxl jl
— pubtic/ # B (Dgsbue gpw s a5 jobplas) Sl glo sl
f—— src/

| I— main.tsx # Juail React « DOM (createRoot)

| I— App.tsx # iy ) CuidgrolS

| I— index.css # Srwhaw Jubiowl

| L— assets/ # QD dNgdue Jub aS wlodald g juglas

|-— vite.config.ts # G3,Sw Vite logSW g

f—— tsconfig.json # 93 ©au,Sw TypeScript

F—— .oxlintrc.json # Q wlgd Lint (oxlint¢ rules-of-hooks)
L

package.json

Ly of Vite g 51> )1,8 659, duiin) )> (0238 glo)lil BUSy aS index.html Jol .l 8 95 ¢pbinSulyl U8

:.XJL)L,A &9)4.0 ahi)
®®0® index.html

<!doctype html>
<html lang="fa" dir="rtl">
<head>
<meta charset="UTF-8" />
<meta name="viewport" content="width=device-width, initial-scale=1.0" />
<title>My App</title>
</head>
<body>
<div id="root"></div>
<script type="module" src="/src/main.tsx"></script>
</body>
</html>
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import { StrictMode } from 'react’;

import { createRoot } from 'react-dom/client';
import App from './App.tsx';

import './index.css';

createRoot(document.getElementById('root')!).render(
<StrictMode>
<App />
</StrictMode>,
)7
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®®® src/App.tsx

import { useState } from 'react';

function Counter() {

const [count, setCount] = useState(0);
return (

<button onClick={() => setCount(count + 1)}>S.S slazi: {count}</button>
)7

export default function App() {
return (
<main>
<h1>c\w React 19! [§i</h1>
<Counter />
</main>

);
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®O®0® Terminal

npm install -D babel-plugin-react-compiler@latest @Erolldown/plugin-babel
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®O®® yite.config.ts

import { defineConfig } from 'vite';

import react, { reactCompilerPreset } from '@vitejs/plugin-react';
import babel from '@rolldown/plugin-babel’;

import path from 'node:path’;

export default defineConfig({
plugins: [
react(),
babel({ presets: [reactCompilerPreset()] }),
1,
resolve: {
// import Button from '@/components/Button'
alias: { '@': path.resolve(__dirname, 'src') },
i
};

— baselrl (o) S ad8lsl tsconfig.app.json @ ogb aisluy eo TypeScript > alias aSeul gl

(Mg 0 J= tsconfig Juld 595 ay s Wojune g 630 Foauio TypeScript 6 5 aiyjS ¢yl

®®©® tsconfig.app.json

"compilerOptions": {
"paths": { ||@/*||: [ll'/sr\c/*ll] }

cunl @go loSW Gy A

P8 glodasuus I ,S1 .l jLs 63)955cmws g Lol 3S 4y (g2 il Babel 3\ gl 3uL React Compiler
@S @Erolldown/plugin-babel (gloa wwuSe odlaiwl ($ I Ju8) @vitejs/plugin-react
S8l react({ babel: { plugins: ['babel-plugin-react-compiler'] } })
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135S a8lsl ol ,Us Flat Config b Iy ESLint auiS e auogi ,=28lg 6jg,s gl st (A

®O®0® Terminal

npm install -D eslint @eslint/js typescript-eslint \
eslint-plugin-react-hooks eslint-plugin-react-refresh

®®@® eslint.config.js

import js from '@eslint/js';

import tseslint from 'typescript-eslint';

import reactHooks from 'eslint-plugin-react-hooks';
import reactRefresh from 'eslint-plugin-react-refresh’;
import { defineConfig } from 'eslint/config';

export default defineConfig([
js.configs.recommended,
...tseslint.configs.recommended,
reactHooks.configs.flat.recommended, // ,LLwolS ¢lgd Jolis
reactRefresh.configs.vite,
{ files: ['*%/%.{ts,tsx}'] },

D;
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®®® _.env.local

VITE_API_URL=https://api.example.com

®®® src/lib/config.ts

export const API_URL = import.meta.env.VITE_API_URL;
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Wb 535y adly gl g HTML U iiolas o aclgd Juad cpul -@niSie «eiwogin |y 6l buly o b aS cowl il JSX
ADd 0 Lijgel b b ) cuwd g

. o

Saawngly 35 J515 losdime [y HTML auis )65 Lo 330 6jl] aS wuwl JavaScript ly g0 aigjdl S, JSX

e N\ N
Sgibze 2l azgl Sgie az gl
import { jsx } const el = (
from 'react/jsx-runtime’; <hl className="title">oMw {name}</h1>
const el = jsx('h1', { );

className: 'title',
children: ['eMw ', namel,

B

& RN J

J4> e 4y .=8lg DOM & «uwl (React Element) oslw waySiwllgls s S5 JSX (29,5 15aulS aiss

1> 45 @l )3 b 34158y @6 epor peiio 3 b of Aslgie

JSX 2Mb .\.cI9§ l

Jes Cuw)d Jbo oxcld

NS op Hlade Sy hdd gl <><A/><B/></> i) paie Sy

HTML b ol 50555 XML @y JSX <input /> « <img /> oS5 das ¢y
M Sawllgl> property loSisg tabIndex . onClick ¢ className > ,Sivg l,» camelCase
for / if & «yle hisg {a + b} « {user.name} {+ b ule

£ 59 9 JSX LS5 23VgST 9> style={{ color: 'red' }} £ yguody Joliwl

AS,0i 5 HTML cuels {/* pusgs */} CoelS
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‘className’ gl>a, “class™ :zl) oLl %
a; label )5 for (uzoes .dauwggu className b JSX )5 fcuwl coyySwllgls oaubg)j) aalS class
D0 JousS )3 muolg jlasine oliuil wyguo )3 React 19 >0 Juaws htmlFor

JSX )5 jolio g wijle |
® ®® src/components/Greeting.tsx

type GreetingProps = { user: { name: string; age: number; isPro: boolean } };

export function Greeting({ user }: GreetingProps) {
const greeting = new Date().getHours() < 12 ? ', aue' @ ' pac';

return (
<section>
<h2>{greeting}] {user.name}!</h2>
<p>yw: {user.age.tolLocaleString('fa-IR')}</p>

<p>ensisg: {user.isPro ? 'clag,s Yt o ol R</p>
</section>
g
}
c.bg.wun )9 <U9§.> lizo )J.)LQ..O

29> Jlado

%) number . string

(ol by )20y Qb Sy o) jaz Za0 undefined « null . false . true
Dy Jolic SHSS gﬂﬁ

«Objects are not valid as a React childy :Uns> X o5lw g1
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oy )3 |

)1 LS 2Ll @ oyl G wlkil g 3)15 5929 ol (53] aw
®®® src/components/0OrderStatus.tsx

type Props = { status: 'pending' | 'paid' | 'failed'; items: number };

export function OrderStatus({ status, items }: Props) {
/1 1) return wyliie UolS glacdls gly pBisg;
if (status === 'failed') {
return <p className="error">sg @dgol cuslsy.</p>;

/1Y) ol Ginle» gly && Sloc»
/] ¥) oLl by gl wbaw Sloc»

return (
<div>
{items > 0 && <p>{items} _ilaw ,>YS</p>}
<p>{status === 'paid' ? 'awcsby M 'esby ksl B 'F/p>
</div>
)7

"&& y> yhuo dac ali A

|
I
AUSe Wl axbio (gg) Iy 0 dac 395 (bl o ply items.length i8¢ {items.length && <List/>} I

. {items.length > 0 && <List/>} :auSboolean ) byd dies (Cuus NULL Lol cuwl falsy o ¢g2) I
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key ol g ldcuud j5) |
®®® src/components/Productlist.tsx

type Product = { id: string; title: string; price: number };

export function ProductList({ products }: { products: Product[] }) {
if (products.length === 0) return <p>sis <dl Jgpaxo.</p>;

return (
<ul>
{products.map((p) => (
<li key={p.id}>
{p.title} H {p.price.tolLocaleString('fa-IR')} ¢log;
</1i>
)}
</ul>

);

9 DOM polic wlgiu (gjlweiire « 83> (539381) Cumad s plio U «ownS» pil yo 30550 React a key

1> a5 s |y Lol state

(e )S0) 35S 05Laiuwl key ylgicay index jl j5, %
Jio) o] state sgio el index jl eslaiuwl gm0 Wis Gidawy jl @il b yikd «sjlwesyo cuwd 31
ol Jou8 ol index ! awlich (g g el ) o] (5189 89 s ol el @ (input jlase

3l I 9.;9 6 ind I (5] 9 9 buolswwsgb_os > Lu.w|‘o.u t)|
3y olej yd> & — ajluy Lo crypto.randomUUID() U osls> el oo o3)las id 651>

React 19 gol> (sloisl, ¥ polic )35y 9 JSX - F (Lad o



Fragment |

:3u5S a8Lol DOM ay 9Ll div Sy suslgsL0i (389

/] oligS o)

<>
<dt>ol</dt>
<dd>{name}</dd>
</>

// b9 i — L}olSro)é key Cuwl o5V
{rows.map((r) => (
<Fragment key={r.id}>
<dt>{r.label}</dt>
<dd>{r.value}</dd>

</Fragment>
N}
by GLOLWUIS g S5 Jobiuwl |
<button
className={isActive ? 'btn btn-active' : 'btn'}

style={{ padding: 8, opacity: disabled ? 0.5 : 1 }}

dastio Glo S wuSy ¢l .( 8px — padding: 8 ) x5uSe PX 393 Wygoas style > gdae dlée

. clsx('btn', { 'btn-active': isActive }) :cuwlzl) ,luww clsx S¢S ailyls

(Bwb L) ausbiao ©YIgw

b @)l g 3980 Juiw @ Liledhd Sy 4 JSX oz Sl asild diy) paie Sy L JSX 53 > — Junior
S0 J= DOM ay (8o paie (539381 (you |y Cudgixo ¢yl ( <>...</> ) Fragment ..)J|.>)§U,OH Hlabe Sy
Lodiimo aS (gpaic g9y Key Scuwl Lupwd ol cuiguols Y51 UT g 5,8 jLd s ;5 ub key — Mid
£3gu 03 6315 b CuiigrolS @ prop ylgicay key (SIS uaic g9y @) 3,50 )L 33,50 map  J3I>
23S Jlyl e 6550 e L |y oo e30)l5 5L )lade @y )]

So o iy Key s SpuiS e eslaiwl ol laac s 9 I> 6yl a> Cuiigrls Sy key i — Senior
693Jl XS0 Mount g5 5l g djuyu0 y9d |y of state g unmount I, LS diges React :ccuwl 33> WolS paic
Glp useEffect lza, <ProfileForm key={userId} /> U u)lS ,usi oSio 0)8 3)Stumy) 1glac
state 43,55
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Props ¢ lbcuiigrols 05

9 L.A..\S)Jd.}ls LgLo)C,\.’\J%wlS )9b9 .)_J)_SU,O Sb LJ..@S o2l y> .l React L).).M.\S.»Lll 2 o3jlw a=lg uug..uols
g0 Ll ref )0 )5 React 19 pgo i b g 35S >lhb daxooslaiwl LB

fa> iy Cuigmols |

IS )5 6550 691> g e A1) 50y React Element g 5,80 props as cuwl =ib ciiguols Sy

: = u.
® ®® src/components/Avatar.tsx

type AvatarProps = {
src: string;
name: string;
size?: number; // (5,8 i o L g lusl

};

export function Avatar({ src, name, size = 40 }: AvatarProps) {
return (

<img
src={src}
alt={name}
width={size}
height={size}
style={{ borderRadius: '50%' }}

/>

i Wis> “defaultProps’ i

Vb aS jgbyled |y 6,8y Hlade .uwl 6aul B> =il glocuiguols lyy defaultProps (React 19 )>
h ol slo 9 63 Bi> e propTypes .auS wayyei CugySwllgls yoyd iy destructuring L w0
.l ai8,S TypeScript

React 19 gol> (sloisl, ry Props g locuiguels - 0 Joad e



Props aclgd |
Uinld639)9 4 Cod ML CiigrelS Ouuwggis  props.value = X 5o .dkuud Hdilg>hid Props ¢
b (pure) «uallsy
ol callback @G Sy Alg o> pusi |) gz b 25,8 JS| aed0 63> 15558 4 Mg :adbsSy by ¢
DI 0

JSX U.A? 4&1[.1 4Q:QIJT tQLJ.A.':J [P RN 44:1.\’:()) sCawl jl.?uo %)S.I””Ql? )I.xﬁn ).b *
®®® src/components/Toolbar.tsx

type ToolbarProps = {
title: string;

onSave: () => void; // callback
onDelete?: (id: string) => void; // ,lusl
actions?: React.ReactNode; /] JSX olgz>
J5i
export function Toolbar({ title, onSave, actions }: ToolbarProps) {
return (
<header className="toolbar">
<h2>{title}</h2>
<div>
{actions}
<button onClick={onSave}>sus3</button>
</div>
</header>
)7
}

React 19 gol> (sloisl, re Props g locuiguels - 0 Joad e



children UL wusyi |

Sy Hlil e G2l g gl diwy g jU S5 w aS gz o il ojug Prop Sy children

g o wilyg uiSuls g uwl React ;> (Composition)
®®® src/components/Card.tsx

type CardProps = {
title?: string;
children: React.ReactNode;
footer?: React.ReactNode;

b

export function Card({ title, children, footer }: CardProps) {
return (
<div className="card">
{title && <h3 className="card-title">{title}</h3>}
<div className="card-body">{children}</div>
{footer && <div className="card-footer">{footer}</div>}
</div>

);

/] oslaiwl

<Card title=" Llégy" footer={<button> sul,e</button>}>
<Avatar src={user.avatar} name={user.name} />
<p>{user.bio}</p>

</Card>

«Slot» g1 + S

>l yo gl glasid) prop es glaay (598 @ing as) 305 (gjlwuinlew bl asl Jiz cuiguelS S Lidg s
S29S ) o APl g uiudlasil |y cuiguelS g )15 pb «Sloty o3I ¢l .auS wayy=i ReactNode gg5 jl prop S
D)lde dSs 8
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(React 19 &)js uus2i) prop ylgicas ref |
2 A0S e oolaiwl forwardRef jl b Gib)law Ciigrols S LS DOM ay Gayiawd glp Ju8 gldvasus )

1wl (Jogaso prop Sy ref React 19

(React 19) V> v (React 18) J.8 X

function Input({
ref,

const Input = forwardRef<
HTMLInputElement,
InputProps
>((props, ref) => (
<input ref={ref} {...props} />
));

...props
}: InputProps & {
ref?: React.Ref<HTMLInputElement>;
B A
return <input ref={ref} {...props} />;

h

Sy b dolgs B> el gloasws > ¢ cuwl (deprecated) Fouwio lol AiSue IS joio  forwardRef

)15 5929 ;5395 Wy>lge (glp ey cOdemod

*

Spread L props iy |
®®® src/components/Button.tsx

import type { ComponentProps } from 'react';

type ButtonProps = ComponentProps<'button'> & {

variant?: 'primary' | 'ghost';
I3
export function Button({ variant = 'primary', className, ...rest }: ButtonProps) {
return (
<button
className={ btn btn-${variant} ${className ?? ''} '}
{...rest}
/>
)7
}

9 type «disabled . onClick ale> jl) <button> (egs sl Sjug ples ComponentProps<'button'>

.l Design System cusbw 31356l g1 ¢l dpoe &yl aw | ((ref is

React 19 gol> (sloisl, re Props g locuiguels - 0 Joad e



S5 o laiuwl ailygS,eS |y spread A

A0 i React wuob of )5 (glassbuwl prop g 3,50 5,8 DOM paic g9) )51 bol el s, {...rest}

S la> spread 1 Ju8 1) ( variant Jiv) oxiylaw gloprop dives

Sz glwcuiguels g Render Props |

130yl 6318 Wpao 4 1y s Jg 21380 Shsl au 1) Ghie suolgs 0 o8
®®® src/components/Datalist.tsx

type DatalListProps<T> = {
items: T[];
renderItem: (item: T, index: number) => React.ReactNode;
emptyMessage?: string;

Irg

export function Datalist<T extends { id[:] string }>({

items,
renderItem,
emptyMessage = '5)l35 5929 g390 ",
}: DatalListProps<T>) {
if (items.length === 0) return <p>{emptyMessage}</p>;

return <ul>{items.map((it, i) => <1i key={it.id}>{renderItem(it, i)}</1i>)}</ul>;

// u.)l.: 9 Cowl kSJ).A? k_auug.uols — odlaswl item 39-**’(_7‘ CL“*‘“"I )5)9:}
<Datalist items={users} renderItem={(u) => <b>{u.name}</b>} />

o glociiguolS gl oI el Lol 5lass)S [y Render Props gl s (1€ (uad) iyléw gloSgs jg ol

ol gy jeie joVlg>1g 9 Joao
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Cuiigmols API >Lhb Jouol |

2uby Jool

S0y s IS 10e~ 1 Gl ST cdgiune Sy ciiiguelS yo FSyeio 9 S2gS
open & — canEdit . hasError . isOpen boolean (,I35,0L
onClose « onSubmit ( onChange on U callbacks

defaultValue a )5l e onChange oypSie value [SI xS ply 5> edudb s

jl yigp <Modal><Modal.Header/></Modal> 3 )S sl Cusyi

<Modal headerText=... headerIcon=... />

(fy 1) ax>bao VI ©

CibguolS J3Is state «euwl xilg>laid g sl (Wlg) (g jl Props Seuwas state g props wglai — Junior
D0 33220 5 ucl eSSy 5kl Ao yuk ) T B9 ilgaelS g

WAz CuigelS «ggin Sy llg y3) 4 ) Goz TS i jSod cuigelS JSI5 Iy cuiguelS b > — Mid
cuwd jl state g aiS0 unmount/mount |y <5 JS (i wyldin gpaic | ol React ©gdeo aislw
S iyl Jojlo gl 5o | LdciiigaelS adines 39,0

JSX oyl b SaS e J= Context ay (yauw, ;1 Ja8 I «prop drilling» Jsuine jg> Senior — Composition
LRl Ciigaels w YU Alg )15 630> sy @ 55 ;50> Sl wiiiguels slot L children ylgicay
NS0 (698 |y Context el «auSys HawiS Vb ol - Xiwpdo ol @ 9 jlwe 6305 b )

React 19 gol> (sloisl, FA Props g locuiguels - 0 Joad e



).)5) 49)9 9 State 06

Cglas (090920 9> Y] Lg_.\SJ S)d S e 2 )5 kuly as ) akil> UTQS )80 525y 9 Cuwl o_.uug..uols alhsl> state
Al (2090 |y React aS sy g «auwwgi 0 React aS sy ¢y
c . * ~ * 40
f ) (95 (Jgoso jastio |)g |
function Counter() {

let count = 0; /] K g0 © 0)Lgd ;%) 4o b
return <button onClick={() => count++}>{count}</button>;

9 I).?I 9:) jl &IU 1394::1 ).)J) )gl L,:i.') ‘rog_) S ).\5) O)L)Q) .\.!L) as .\39§W React 28] count ),‘L"Li; ‘LJ9I :(JS.A:W 9>
I3 O juusti g JS e bads o)) g 1) Hlade 135S e = |) JSuie 95> yo useState .>giv0 o 0)Lg> count

S0 gAwoboj Iy daze
® ®® src/components/Counter.tsx

import { useState } from 'react';
export function Counter() {

const [count, setCount] = useState(0);
return <button onClick={() => setCount(count + 1)}>{count}</button>;

4.19)04.\» 2).\3) u.i.ib.s d.\a l

1. Trigger 2. Render 3. Commit
ﬁ
state jusi U adgl mount Ajo o |y wiigrelS 2 React >gi 0 Jlacl DOM (g9, locuglas

G292 U9 W9 XS ) |) CigaolS cuwl (S DOM. React Lol a5 dloud gl (ghal iy «)35)» il iS5
Oy (6999 b b galle 3L cuiglS U Judd Guoes ) 5985 yoge DOM )5 (giaz aad 03,55 (6 st
Al aiblys side effect g g a3 oSy 29,5
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Cuwl €99 yusen Sy state |

®®® src/components/SnapshotDemo.tsx

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

function handleClick() {
setCount(count + 1);
setCount(count + 1);
setCount(count + 1);
[/ X count sgi0 adlsl aslg) hiad!
console.log(count); // xSue vl ) (euad jlaéo joio

return <button onClick={handleClick}>{count}</button>;

A (o .03 5yl ppuSen j25) abx) )5 Giylade aS cuwl (5o il eyl a5y Sy Job > count (o> She
oslaiwl (updater) lwyjgyar &G jl «uwl diuwnly LU Hlade @y 3ui> Hladsoe S| . 3uws setCount(0 + 1)

setCount((c) => ¢ + 1);
setCount((c) => ¢ + 1);
setCount((c) => ¢ + 1); // Sgiin 0 adlsl axlg ¥ Vl>

,8>95 Batching i
AL >0 &) (.9 Promise « setTimeout > > L) slagg) Sy j> aS |, setState sz React

BVC 2L Ubi} olplo .l dlﬂ l>aon )L'ié) o2l 2= @ React 18 5l S e ) ;L SO hsg 9 MSe

Dbl e pweiy setState

React 19 gol> gloiol, Vo )y asy> g State - ¢ Jad o



(Immutability) (g 23,250 |

Lowitiawo |y agl)T b soid ,S1 . 3S e oslaiwl ( Object.is ) &0 dunlio jl state pusi yaikis ¢lp React

12gu 500yl a>gio React g cuwl Glod g2p0 dudd s

Mutation X X

e 3\
WA S v
setUser({ ...user, name: '_lk' }); user.name = ' l';
setUser(user); 1] 905,351

setItems(items.filter(i => !i.done));

1

1

1

1

1

1

1
setItems([...items, newItem]); 1

: items.push(newItem);

1

1

1

1

1

setItems(items.map(i => setItems(items); /] a0,
i.id === id ? { ...1i, done: true } : i
));
23l Xio Oldoc
arr.concat(item) L [...arr, item] U959l
arr.filter(x => x.id !== id) Wi>
arr.map(x => x.id === id ? {...x, ...changes} : x) wlwyjg
[...arr].sort(cmp) U (ES2023) arr.toSorted(cmp) Silwiye
(ES2023) arr.with(index, value) 618l
{...s, address: {...s.address, city}} 99)395 £k

o3u2uy state gl Immer + -

«mutation JSioam |y 35 5,0 ojl>l ((use-immer L) immer alulS o)l> g3)3¢5 xbuw iz state Sl §
. setUser(draft => { draft.address.city = 'ghe' 1) 3000 il (295 Jo Swugh 5
S e oolaiwl Immer i g, e Redux Toolkit S

(Lazy Initializer) Juii adgl jlado |

/] XK (i oslaiml Jgl azyis hsd) dgi0 [l )35 4o 5o
const [data, setData] = useState(expensiveParse(raw));

/] 90 2l gl )3 > bids
const [data, setData] = useState(() => expensiveParse(raw));

React 19 gol> gloiol, |} )y asy> g State - ¢ Jad o



state o5)tislw |

2l e Sy Y 9 X ) ASLe ki po b diues state 5 )SI e gAiuog)S ¢
status: ‘'idle' | 'loading' | &, «@lBla> isError ¢ isloading gloay :pa8LG jl jam, ¢

.'error' | 'success'

state |, o «( last ¢ first | fullName Jio) dgud 0 duwlxo (5,505 state jl (g lado )SI:)LSG jl jadyy ¢
..\.5.15 Q.f.u)l.‘ka() ).)..3) )2 f)zds.)

glabyly gloosls gl ({ byId, alllds } ) essy normalize )bislw :Garos (299)060 jl judyy ¢

state ;> props S :uly obisl %

function Profile({ user }) {
const [name, setName] = useState(user.name); // X

Jol HL hdd I) adgl jlrde useState (o dqubei joyuu state ¢pl S pusi Mlg jI user.name Sl
35S 2o |y Uil audled o (Uiulug i agl jlason ledlg )31 b e 63wl Prop ;i losdiwe b .2ilgs 0
S gy key Lg ((initialName )

(Lifting State Up) Sais Sa; b s State |

Props @b jl 9 auS Jéiio Syisino Mg (258035 au |) state 61> jLo 631> S @y yolgs ciiguolS 95 (189

® ®® src/features/search/SearchPage.tsx

export function SearchPage() {
const [query, setQuery] = useState('');

return (
<>
<SearchInput value={query} onChange={setQuery} />
<SearchResults query={query} />
</>

);

React 19 gol> gloiol, vy )y asy> g State - ¢ Jad o



0 yuS plys 5> 6o yus Cuiigrels [

o iiS oo iiS

DOM state React Ay 2uo

ref + defaultValue onChange + value props

59kl Ju18 sl (gl pyd BDIC0,8 (glabhas (s liicl 5,8

i yeasl) L FormData g Actions b 3385 plizes React 19

(2wl L) axsbiao WYlgw “
mutation >0 Yaxsis |) juusi @0 auwglio L React o= 915 pus W I, state 3yl Iy> — Junior
L jlwaiags 9 Sbos (Undo) wuisSjh oSl (63wl (ol p oglle AR5 &) )2) 9 WSS Udec |) g2po

S0 eolyd 1 memo

€599 puSen jlade jl Jol S setCount(c => ¢ + 1) ¢ setCount(count + 1) wolai — Mid
ol Gy LU ‘o).é 258l o0 lesl @Dy b s U

auwl=o )3y SCuwl @go Concurrent React gly julai ol 2 9 351> Liglai az «euwolS» g «)35)» — Senior
9 ‘O'.iASD o g Cuwl DOM (g9; azuis Jleel cuolS (eypislailygs b LSS «adgi (Jol8 g ol (8.:[.: LS')?I) 9>
)%y ax o side effect (Latransition ;s Uso) 39 Iyl ol oy HU Nz cuwl (Sow ,35) 092 -az)LSy

.l event handler |, Effect ;> 3L g wuwl ggioo
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25 Jolsi g lodlayg, 07

oo sglai Lol 6auh aislw DOM (gg) aS 5)ls |y o923 slaug) ehinusuw React .l uinSabl yo w8 )5 Jolsi

A0 ey ) gul) sloali g zusuo glogSUl Joad ol .3)l>
event handler ilw |

®®® src/components/LikeButton.tsx

import { useState, type MouseEvent } from 'react';

export function LikeButton() {
const [liked, setlLiked] = useState(false);

function handleClick(e: MouseEvent<HTMLButtonElement>) {
e.preventDefault();
setLiked((v) => !v);

b
return (
<button onClick={handleClick} aria-pressed={liked}>
{liked ? ' ooy’ @ "D yuxow'}
</button>
);

:03cl8 aw

o2l) X onClick={handleClick()} — [@ onClick={handleClick} :3wj lao uddy gl ) U ¢
(g0 bl )35 a5 S
. onClick={() => deleteItem(id)} :3uS eslaiwl arrow jl ulogS)i ooyl gl ¢

g g9 on U callback gloprop 9 handle L JI> glohandler :q)l380L ¢

React 19 gol> slaiol, PE S ol g Loslagg, - V Juad e



Scuus> SyntheticEvent |

XS

APl Hlas g 315 lwsSy Hlid) ,S)9,0 aod ;5> aS axue SyntheticEvent e Sy ) ) loslyyg, React
React ;| .ao50 ail)l |, ( currentTarget . target . stopPropagation . preventDefault ).yLutuu
Ailgise s (03 Wi pooling g Mg e Jaio ( document as) root container « loslag) (s a 17

S oslaiwl e @sync > 1) e

asss TypeScript o React slag,

PaiE (D (59, MouseEvent<HTMLButtonElement> onClick

(HTML M) dguv .0 =1 keystroke ;o ;> ChangeEvent<HTMLInputElement> onChange
Actions U ;50 preventDefault Lloi> FormEvent<HTMLFormElement> onSubmit
e.key === 'Enter' KeyboardEvent<HTMLElement> onKeyDown

(bubble) xS0 > React > FocusEvent onBlur / onFocus

>SH @l8 + jual + Gugo PointerEvent onPointerDown

Delegation ¢ Propagation |
® ®® src/components/ProductCard.tsx

export function ProductCard({ product, onOpen, onAddToCart }: Props) {
return (
<article onClick={() => onOpen(product.id)} className="card">
<h3>{product.title}</h3>
<button
onClick={(e) => {
e.stopPropagation(); // 5.80u0 1) w)ls g jL ol
onAddToCart(product.id);
Fr

S a4 93938
</button>
</article>

);
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|
AuS oslaiwl @S |y “stopPropagation”™ A

olg) uSwls )35 asly aS>/Sid Sy g Wi 1) WS 9SS aS cuwl ol g ol el I
AiSe Jie o |y (09w SalS b gie g Jie) 5505 GlodilliS o pelpomyin ol |

0,9 5ly Syiine handler o1 |

®®® src/components/SignupForm.tsx

import { useState, type ChangeEvent } from 'react';

type Form = { name: string; email: string; agree: boolean };

export function SignupForm() {

const [form, setForm] = useState<Form>({ name: '', email: '', agree: false });

function handleChange(e: ChangeEvent<HTMLInputElement>) {
const { name, value, type, checked } = e.target;
setForm((f) => ({ ...f, [name]: type === 'checkbox' ? checked : value }));

return (
<form>
<input name="name" value={form.name} onChange={handleChange} />

<input name="email" type="email" value={form.email} onChange={handleChange} />
<label>

<input name="agree" type="checkbox" checked={form.agree}
onChange={handleChange} />
er¥e ) oled
</label>
</form>

);

69! Lol €3S 0 Wi |, boilerplate ¢l jl (g )Luws FormData g Actions L React 19 aS 10> suolgs 9 Jad >

Ll @V glizes glabaz) ovuw)licl gl 0w s
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SNy g )91 |

<div
role="button"
tabIndex={0}
onClick={open}
onKeyDown={(e) => {

if (e.key === 'Enter' || e.key === "' ') {
e.preventDefault();
open();
}-
Fr

S oslaiwl Cuwyd (ylieo yaic jl +

(Sed HIS393 oy jolic ¢pl . <@ href> opue il @ Sl <button> ogdbue SWS Gz S
09d  <button> .cwwl yols> gdlee gl hid VL 1S .xl> |, screen reader 4 zasuo pMcl g 35948
13S0 submit |y )9 (0,8 J>I> type="button"

e oS BSO SO OBSTSRSIOSERSOEDS

React (window, document)- . glwslagg, |

useEffect I (gpwhw glosds desize o =iy Jg,Sawl) 2l @Gles ols paic @ aS (oloslng) ©lp
(1) Jasd) dgun o0 655wl

useEffect(() => {
const onKey = (e: KeyboardEvent) => e.key === 'Escape' && onClose();
window.addEventListener('keydown', onKey);
return () => window.removeEventListener('keydown', onKey);

}, [onClosel);
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useDeferredValue :a5l3uliS (g g yde o) .20j aSiud Cuwlgs)> uls keystroke yo 0155 (gg=ion> lp
:aSud gl S¢S debounce Sgo Sy g Ul gl (19 Juasd)

® ®® src/hooks/useDebouncedValue.ts

import { useEffect, useState } from 'react';

export function useDebouncedValue<T>(value: T, delay = 300) {
const [debounced, setDebounced] = useState(value);
useEffect(() => {
const id = setTimeout(() => setDebounced(value), delay);
return () => clearTimeout(id);
}, [value, delayl);
return debounced;

(2wl b) axsbiae YIgw “

ublazis g 9o hal ) abx) )5 gl gz Seawl oliubl onClick={handleClick()} I;> — Junior
Aol 53y culgis adls il setState Gidsls ,31 .5g40 .0 631> onClick ay ( undefined Vgoso)

031> 25 ol g9y dlg) &S wunl gpaic target Scuww> e.currentTarget g e.target wolai — Mid
TypeScript ;> .cuwl (Jaie ¢l @ handler aS cuwl gpaic  currentTarget (ool 155,98 cuwl (Sow)

g o 030> Zuzyi 9 31> 8> i currentTarget

€9 o sl listener &, React $3)l5 waoly ax> g AiS0 gjlwesly ok |) lodlayg, Senior — React
S0 dispatch locsiguls @y 1) slag, (95 ¢ (event delegation) 1iS e wui root container (g, slagg,

sh=>l wuiy ©,5.e5 ) document (g9, o9 slolistener ggl> React ;> stopPropagation :losoly

U213 e b axéo Sy (g9) Jiie React ol 3z g bl ojhiiepé cuwl Sae React g ogs slolistener

BTV
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> Sgd aod j930 g HoOkS ()ulgd 08

cuze gloSL glibyads as 1)l eslw geild 9> Lol .xdd 0 «eubly g (abdley L2l GlociigwlS 4 lwSs

A0 dShl 19 azews gloSee JolS aduss 9 wiled ol 2hz Juad ol ojlwo

oMb (gild 9> |

il A b ogipgs gl adl> « if 5 @ — i o Gilaw Se b cuigols VU xbuw j> had .

.pKi>3g; return

event b (S «(Joao cuSawllgls 23U )5 a4 — iy [ao inylew Soo b React cuiguols Y1 jl had ¥

.handler

)15 3929 oiled o2l 2 |

ool jl cuud Sy React x5y 4o 53 oL b @ Sy huipe po 4 Wilgdhd Ly U 1) loSge React

1l L8 35, Jgl Sgo les Jgl Sgo 30> Wil g 5)l> «aksl>

function Profile({ userlId }) {
const [name, setName] = useState('');
if (userlId) {
const [age, setAge] = useState(0);
}

const [bio, setBio] = useState('');

/1 e Jokw
/] XK 3% 5929 028 o Jolw o8

/1 Gha > ¥ Johw 525 0 Johw 08

state g sy 91 age (gl Wb aS Jghw @y pgw UseState S s falsy a truthy jI userId idg

380 ol I Ju8 Iy Uas ¢l react-hooks/rules-of-hooks (gild L ESLint .5g 0 bl®

loSg ¢ locuiigolS 1o o) Rules of React oU 4 (5,565,535 acgazo React Compiler L React 19 i
Olgicas }hsd loSgn g g Mutate W Sgo SiuiS;L jolie digain 631> puss props/state «uib yalls 3L
ey ) ool eslint-plugin-react-hooks@6+ uSW .(jlade plgicas ¢l wl a5) digd oslatuwl Sgo

React 19 gol> gloiol,

React (Rules of React) ()ulg8 i

2SS e

> S don 950 g HOOKS (4ilgd - A ad o



React 19.2 gloSgn JolS aduis |

State gloSg @

Jad 55 Sgo
14 ko 65Lw state useState
it Syaie Jlasl ghio L oz State useReducer
q 9 Action s, state + pending (19) useActionState
lo 29w gl jl a8 azis ailinphgs inles (19) useOptimistic
Ref g Context gloSgn o
Jrad Sls Sgd
W (cuvgs use(Context) ylgie 19 )3) Context sl useContext
) DOM ay uwyiwd §535) 093y i o8 lade useRef
" Jwe Mg ref as jaz S Hi)law useImperativeHandle
Effect slosSgn o
Juad 58 Sgo
N (paint 1 x2) =) Einw b (gjlweBoen useEffect
|\ (DOM (5,536jl351) paint ;I Jud Jg Effect Jio uselLayoutEffect
— CSS-in-JS gloailsuls glp hias useInsertionEffect
) Effect gloSiuwlg ;1 «g31sug,» @i (3)Slas (19.¥) useEffectEvent

React 19 gol> (gloiol, ¥o

> S don 950 g HOOKS (4ilgd - A ad o



2B slosen @

Juad 58 Sgo
19 ()9 p0me wlel Compiler L) ¢S duwlxoe asuis GisS uselemo
19 (6y900yse el Compiler L) &)U cuge (S useCallback
19 isPending + (g)98yué (lw)jg a5yl 3ScoMle useTransition
19 oS Ul gl )lase o «oslibliasen dsums useDeferredValue

559 gloSen @

Juad 58 Soo
\% (label/input) (5 u3myiws ©lp b o LSy awlui useld
Yo (35S0 eslaiwl G jl aswgy yu; Zustand) =,)l> store ay Juasl useSyncExternalStore
| iylaw S gl DevTools )5 cuuzy useDebugValue
q Alg 0,6 pending cusisdg (react-dom ,19) useFormStatus

ASuo |y Jol 9gil8 as (Sg> — use APl o

import { use } from 'react’';

function Comments({ commentsPromise }) {

// 25U by Y15 2ilgie!

if (!commentsPromise) return null;

const comments = use(commentsPromise); // suspend G resolve sgi
const theme = use(ThemeContext); // Jio useContext
return comments.map(c => <Comment key={c.id} {...c} />);

ail> g by J3 dloSga VU, g 1lgS> 0 |y Context L Promise as cuwl React 19 )5 sua> APl &Sy use

(¥ Jad) cuwl az)Ls, Suspense b .cuwl jlxo
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Cauw)d Sg Wbkl |

( A ( N\ 'd N\ 4 2\
Ui b as Ul esl> eV )y aS (g)lado 09w b GjlwelBas O Syiiino 631>
$3g4 539y b S(DOM ¢3aul5) 5,135 fReact 99> Glodcuisguols
- - -
useState / useRef useEffect Context
useReducer
. J N J N J N\ J

return jl a2y Sgo :2ul) olibl %

function List({ items }) {
if (items.length === 0) return <Empty />; // X return Sgo ;l Jub
const [selected, setSelected] = useState(null);

a8 return o i 8 (@b gL |) loSes aos 1J>ol,

(Zwb b) awsbiao ©Ylgw “

Sl XS0 Lalwlih Gilg>1hd iy U |y loSge React gz $3j lue if 515 |y Sga lgizes ly> — Junior
Do ayl> loSgs State (S s ) 35) g iy

o ail> g bui J2Is ol uSe |y )5 ylas use(Context) €)l> useContext U iglaia> use — Mid
)0 XS0 auogi React i (5940 plésl Suspense L) slgs> 0 po |, Context. Promise 5 sglle g cuwl jlxo
Suod sy ) use i aS

Cjo dw Lyl g e L>hb $2)S5 eoliiuwl losSga (gl «audsy jl LilgS1yd Lakiyi gl>as React x> — Senior
0ol 9 MaP ;> g=xiauz )bpw e e S5 LuS) Liylaw GloSen )> aS) LBLSI (513560 1y 13,1

Gy JolS yebay lint jliul oS ol ogild 93 Gblaizie .U a5y jI GLSS wen Giylaw EloSea ST oSy
S0
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React 19 ;> Actions g w9 09

React g 35,0 0y 4y ASYNC g S, las g loading iws wuyyde gloay .5)S Joxio |) oeyd b IS 695 React 19

DD 0 L)u)gnTM 19 Ao Joc jusi U2 P g0 LJ.‘as Rl Ao 0 roL?j| ) ausy

S0 J=> Actions as (ISl |

2397 )9b eyl B wudn eslw )8 Sy React 18 >

const [text, setText] = useState('');
const [isPending, setIsPending] = useState(false);
const [error, setError] = useState<string [[] null>(null);

async function handleSubmit(e: FormEvent) {
e.preventDefault();
setIsPending(true);
setError(null);
try {
await postComment(text);
setText('');
} catch (err) {
setError((err as Error).message);
} finally A{
setIsPending(false);

React 19 .cuglasie cudsS U jgys ;o )5 o) yo gl — preventDefault g try/catch/finally <, (state aw

)91 U393 99,3 |y o3I 12!

SCumaz> Action |

« <form action> a, |, async gli idg .>gi 0 L2l transition s, J3I> aS cuwl async =i Action
58595 jgbas React uo> 0 useActionState L startTransition

S0 Cupde |) pending cussg ¢

iy o Error Boundary ¢ppicsusy @ ) lolhs ¢

(S e iy useOptimistic U ) ailwgies Slw)jgyas ¢

(o285 yiS slopyd slp) MSe amyy cdibgo jl gy ) 08 ¢
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JSub (p2yiedlw — <form action> |
®O®® src/features/comments/CommentForm.tsx

export function CommentForm({ postId }: { postId: string }) {
async function submit(formData: FormData) {
const text = formData.get('text') as string;
await postComment(postId, text);

] >9800 o) 5395 &yq0a )9

return (
<form action={submit}>
<textarea name="text" required minLength={3} />
<SubmitButton />
</form>

);

w9 dlutiwl FormData (los formData . onSubmit o ¢ preventDefault zuo « useState zuo

lg> 0 name  Siug b 1) lo)lade g cuwl
<l pending X1> 0 Hudgs as glaes> — useFormStatus |
®®® src/components/SubmitButton.tsx

import { useFormStatus } from 'react-dom';

export function SubmitButton({ children = 'Jlwl' }) {
const { pending } = useFormStatus();

return (
<button type="submit" disabled={pending}>
{pending ? 'Jlyl Jl> ,>..' : children}
</button>

);

@9 ©lXjy8 ly hiad "useFormStatus™ A
AS0 0y |y <form> aS uigaelS ples jo ) ol S .Xlg>e |) Mg <form>  (uicSudp Cusdg Sgo ¢yl
YL aS jobplos — S ke s cidgrelS Sy @y |y daS> .3ySe pending: false dibuos i lao

.‘q.g.)b rol.‘;.ﬂ
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31> jLi Action axuis as i8g — useActionState |

udifge ply b 2iuw)licl glas Ginles sl
®®® src/features/auth/SignupForm.tsx

import { useActionState } from 'react’;
type State = { error?: string; success?: boolean };

async function signupAction(prev: State, formData: FormData): Promise<State> {
const email = String(formData.get('email') 2?2 '');
const password = String(formData.get('password') 2?2 '');

if (lemail.includes('@')) return { error: 'couws yiso Jaed' F;
if (password.length < 8) return { error: 'L sSLS A J8las 30U je," F;

try {
await api.signup({ email, password });
return { success: true };

} catch {
return { error: 'asS (B o)bgd f)gm glbs"' };

export function SignupForm() {
const [state, action, isPending] = useActionState(signupAction, {});

if (state.success) return <p>[f 35S uwyp | 595 Juodl 3 pll pbews. </p>;

return (
<form action={action}>
<input name="email" type="email" placeholder=" Lol" />
<input name="password" type="password" placeholder=",gc jo," />
{state.error && <p role="alert" className="error">{state.error}</p>}
<button disabled={isPending}>{isPending ? '..' : 'eLeus'}</button>
</form>

);
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: useActionState (Lol

Moy vy

52959 useActionState(fn, initialState, permalink?)

Jol ulegS)T ylgicas LS state L Action fn(prevState, formData)
« <form action> (glp U s (3T 19,5 [state, formAction, isPending]

3l 5Ll asuis gl +
type ActionResult<T> = { ok: true; data: :3uS (=i Syuiv £95 S 6jgp sWACtON aos gly
B el T F | { ok: false; error: string; fieldErrors?: Record<string, string> }

Do Sy Zod b P uad )> g uiSe wBleisy ) gakd glalas Ginles

e oS BSO SO OBSTSRSIOSERSOEDS

s 1 Gug 09 poldo (i 15655 |

2 by plie .S ol 0)Lgd |) juz aes ki )8 o> &) as S| gbo ) Action jl asy sxuis S op8
:aaoyy defaultValue glgicas g awls,S)y state
async function action(prev, formData) {
const values = Object.fromEntries(formData) as Record<string[,| string>;

if (!values.email.includes('@')) return { error: ' usocl Jueul', values };
// ...

<input name="email" defaultValue={state.values?.email} />

formAction :aeS> (g9, Action |
1030 Su )0 LA 9 Uit 0)a>3) Gl dubo — Ablb ailbld Ghdg> oguase Action Llgio aaS>

<form action={publish}>

<textarea name="body" />

<button type="submit">,luil</button>

<button type="submit" formAction={saveDraft}> wei iy ou>3</button>
</form>
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startTransition :p)9 jl )5 Action |

:euwl Action S startTransition J3I> async gl yo .aiiuws 0,8 @y d9axo0 Actions
® ®® src/features/profile/DeleteAccount.tsx

import { useTransition } from 'react';

export function DeleteAccount() {
const [isPending, startTransition] = useTransition();

function handleDelete() {
startTransition(async () => {
await api.deleteAccount();
navigate('/goodbye');
B

return <button onClick={handleDelete} disabled={isPending}>_lus> Wi></button>;

Progressive Enhancement |

Server Functions L oloS)900,8 )5 «uwl Hlgw HTML )8 ogs pjuilSe g9y <form action> (92>
5929 Cwjeo ol Ual> SPA Sy > .aiSe IS JavaScript (au 39l jl Ju8 > 9 (Next.js. React Router)
Sgsve Jikie S)908 @ lasiiumo Lok @)lge iy ] oSy AP Lol )l

Lo b yulel 0)8 >

il ald o glas g 35S zuwjlicl useActionState U (1) :aS oujlaw ol 9 Jaaal (pU Gloald b 0,8 Sy

() 3guv Jad> oléo Uas I Gug (W) g Jledpe useFormStatus L Jlwyl aaSs (P) taos ¢lin 38 gles

await new Promise(r => jl APl gjlwaud ©lp 2050 ) 0¥ @lo S ply uddge I Guw
S oolasiwl setTimeout(r, 1060))
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(2wl L) a>biae ©YIguw “

b gldgs aS cuwl dlag) Sy onSubmit Scuwa> )8 (g9, action g onSubmit wglai — Junior
FormData aS 5,50 (Action) g, Sy action .auS cuyde Liwd |y juzdas g 3uS preventDefault

S oo e |y Uas g g, pending Ssg5 jgbas React g aiS o wdl)>

Cusudg 9 S Jee Context awd (g2 SaS00 IS 09 wiigmels (lo )5 useFormStatus Iy> — Mid

s 0)9 Ol 95,8 S0y |y <form>  odgs as igaolS . xlg> e |) Mg 0,8

= 94,0 |yl transition J31> Action Saigas 0 plésl Concurrent Rendering b ,gh> Senior — Actions

React .xloo loled asuis Gasboslel U led Ul g sisume (NOn-urgent) )98, of jI LU gloilw)jg

Sl b el ,oli;.m useOptimistic ¢ oo hés> by U S0 wo |) Ylgio glwAction (uzxes

33)5,05L L=8lg ,labe @ jIS395 wyguoay transition
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Wl 165 @25 g useOptimistic 10

oSJl ¢l useOptimistic L React 19 .jgpw gwl jl a2y a5 s lis GiSlg «6990 68 July 351> HUassl oly)lS

awl 63,5 Ja3wi b iz @) g juslhs g ooy Wd aS |,

alyigs Hilw)jg)u pgedo |
G990 2SS )8 L (eSiuw 9 AS) > Fuwly jopw U S yuo ta)ld aiS 95 Wijpe ) SV aeSy )5 (89
Jio UJLO)U| =i g Cuwl «Optimistic Ul» 9> d.u)g .).:Gb;).g 3)95 S )§| 9 XS jo)d T)99 ly ul (39l 0

Sjlwe ) ehStuwial 9 yiugs
Joc )> useOptimistic |
®®® src/features/posts/LikeButton.tsx

import { useOptimistic, useTransition } from 'react';
type Props = { postId: string; likes: number; liked: boolean };

export function LikeButton({ postId, likes, liked }: Props) {
const [isPending, startTransition] = useTransition();
const [optimistic, setOptimistic] = useOptimistic(
{ likes, liked },
(current, next: boolean) => ({
liked: next,
likes: current.likes + (next ? 1 : -1),
B,
)7

function toggle() {
startTransition(async () => {

setOptimistic(!optimistic.liked); /] ;518 UI
await api.togglelLike(postId); /] jopw 3z
/] pliljl G transition: i =8lg jlaie Props seiue oeisels
b
}
return (
<button onClick={toggle} disabled={isPending} aria-pressed={optimistic.liked}>
{optimistic.liked ? 'QP' : 'C'} {optimistic.likes}
</button>
)7
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. const [optimisticValue, addOptimistic] = useOptimistic(actualValue, updateFn?) :Lowl

Zubs Gy
(state L props jl) =8lg ,lase actualValue
6299 jl Bl igs Hlade duwlzo 695 updateFn(current, input)
W28lg A=y Wl bes transition L U :3sS e ja5) azol optimisticValue
>gi% 63j lauo Action b transition 1> b addOptimistic(input)

(Rollback) ;5595 cuisS;b i

a, optimisticValue (a3 L a> g0 az) d98 plei transition idg .cuws rollback 35 ay il
a o ) Uas Sl iloe plao Ul s Gub 1) 3z 630> cuddge jl gug Mg jS1.555,0jL actualValue

.S catch | T Action s a3 el Ginles gl 33500 a8 jlade

Whks Cund @ G 139581 reuud o3I |
®®® src/features/comments/Comments.tsx (1/2)

import { useOptimistic } from 'react';

type Comment = { id: string; text: string; pending?: boolean };
type Props = { comments: Comment[]; postId: string };

export function Comments({ comments, postId }: Props) {
const [optimisticComments, addOptimistic] = useOptimistic(
comments,
(state, newText: string) => [
...state,
{ id: crypto.randomUUID(), text: newText, pending: true },
1,
)7

async function submit(formData: FormData) {
const text = formData.get('text') as string;
addOptimistic(text);
await api.addComment(postId, text);
/] olgicay g isSlg |y 33> cuud Alg PrOPS ass0 Gl
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G Mg 389 gi 631> Ginles Wladdas a5 ;o U 3950 coMe pending: true U albwybes el

1135 3929 Su> ey Ol > Gl b =Blg
®®@® src/features/comments/Comments.tsx (2/2)

return (
<>
<ul>
{optimisticComments.map((c) => (
<1i key={c.id} style={{ opacity: c.pending ? 0.5 : 1 }}>
{c.text} {c.pending && <small>(Jluw Ji> 3L </small>}
</1i>
D)}
</ul>
<form action={submit}>
<input name="text" required />
<button>Jlwl</button>
</form>
</>

);

.l transition S o935 Action (g2 cuwl jlxo <form action> J3I> addOptimistic slgs18

* 0 ==
G»‘sgﬂll
const [optimisticItems, removeOptimistic] = useOptimistic(
items,
(state, idToRemove: string) => state.filter((i) => i.id !== idToRemove),

);

function handleDelete(id: string) {
startTransition(async () => {
removeOptimistic(id);
await api.deleteItem(id);
onRefresh(); // L revalidate Sgps)8 >

B
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N

o (4

UJLO U-wSl)J 9 wb).: *
(Gl Vi) CiSiLPLBLE Gllac @

9][9 tkS)LQSQ.:! (S.SJU *

*

ez by B 0959
gi) Gl GiwgiubBué Gilass aS Gildee @ drag & drop (gjlwiiipe aSas 935 S ¢

(AL lgizo (OMel (@3) 0slw wlophis s @

(a5 chpss JUail) oVl o 25 38y @

transition jI 2,15 ) Ixo :auly obouil %

function toggle() {
setOptimistic(!liked); // X jlz)& :)lauie transition
api.toggleLike(id);

Ol € > bl o9 Action L startTransition(async () => {...}) (J=I> ubL addOptimistic

33,50y dboBM Hlaboe g A3 e Hlains React w)ygwo

‘useActionState’ U wus)i +
1S oolaiwl po LS ) Sgo 95 o 5 L Uas ply a4 po g Optimistic Ul a4 e aS uloeyd ¢lp
dol Syuine Action ., ST yiwles useOptimistic g 5o oS |) Uas/asuis  useActionState

51,5 op |y asui A g Wju0 [xo |, addOptimistic

(sl L) axoliao Y lgun

oS S| feadbge (158 b gy awl I Jud wldee S asuis igles a2 iy Junior — Optimistic Ul

2538 0p Ju8 edls @ Ul )95

as (ltransition @ 33,5, =8lg ,lade a4 LU S dagde ygh> useOptimistic — Mid
dgb plai (o await daes Jolis) transition ol Lidg .am30 LbgS 63 635 lauo ol )> addOptimistic
Do jay actualValue g dgie dizy) )95 wbuuygs jlade

fAS 0 SwS joh> React g > (concurrent) ylojad gldcuud 5> Optimistic Ul gla,idl> — Senior

Sy b ol gSeo gy Fwl )i 9 S Ablil e (gg) |y ailiwyligs polie Wilgize ylojes Action vz
9 LS (rebase) Jlosl o)ligs =Bly jladie )3T (g9, |) Wlimyies Gloiluyjg,a React .ail woldio Jlw)l
38 g ( crypto.randomUUID ) wdge awlud .>gib has> iy U xSue o |y 9 Sy gloAction
B30 |y 030530l glo el jules 5ol b 4y pending

es eSO OBSBOSOSIOSESIOESTBSODS
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useEffectEvent g useEffect: useRef 11

Cuwyd G2 Jae Jad gl ccwwl React Sgo (ujieadessegds Jlo gue 0 9 oS useEffect

A0 Gijgel [) 19.Y asuws )5 useEffectEvent sa> Sgo g cleanup glogSll («bs asy> 4 (5jlwpeBoasy)

Sp2)1d 5l ol @ Giloj a2 9 > Effect |

slaggy 5> Slyusl WebSocket Juail : React jl pgyw iz b wiigaols 35S gly wuwl Lol Effect
ol I w9 commit jl sy Effect .,aui U « document.title (React-,& jlsges a5luliS « window

g0 ol axbo

Gy bd)1S ol (gl Effect %

) Ay )gm — Tlast + first ;| fullName auwl=o :)a3) gl osld Juai ¢

.event handler )5 = 3,5 (0,8 Jluw)l 13018 3lagg) ay iuiSly ¢

S oolaiwl key I - :props s L state cuwg; ¢

has fetch ly els Effect .V Jad) aslsulis/Suspense — =8lg ol > :(data fetching) osl> isly ¢
S29S sl 0o b 6253k sl

You ylgic b JolS amino Sy o) wldiiumo 30,135 5L Effect a Ylasis! s 105)5 €25 piumunn gus S|
.5I> Might Not Need an Effect
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Effect ogiUl |
® ®@® src/features/chat/ChatRoom.tsx

import { useEffect, useState } from 'react’';

export function ChatRoom({ roomId }: { roomId: string }) {
const [messages, setMessages] = useState<string[[I>([1);

useEffect(() => {
/] 1) ;lxlel, (setup)
const conn = createConnection(roomId);
conn.on('message', (m) => setMessages((prev) => [...prev, m]));
conn.connect();

/] v) gwsh (cleanup): oo g 3azo gh=ljl Ju unmount
return () => conn.disconnect();

}, [roomId]); // ¥) ,L,o :loSiuwlg roomId xS ,uss cleanup > setup

return <ul>{messages.map((m, i) => <li key={i}>{m}</1i>)}</ul>;

) Jsiuwe gjlweles aulhd S Effect ;o aSh «cums «uiguwols wbis asyn Effect :cuwys Liod Jiw
il — S50 LSS |) asy> (ol Xilay eV w89 o React .«yS Wdgin oy g «(S £9,40 joh2) 13S0 luogi
.cleanup cu=uo jl ylaesbl gl StrictMode 5 )b 95> alo>

Lo Siuwlg aalyl |

JUd, al)i

(o] Ao L) ;) 3 jl dsy all g9
(unmount ;> cleanup +) mount I Luy bhiad []
AS i b L oa )b e g mount i Guy [a, b]

13 3L dguv e edlaiwl Effect Js1s aS (ol sasbammlxo glopusio props: state) reactive jlaso ;o :02el8
3S o plis GikiSlg (sjuz a Effect suwlgs o )3 1auess §9)3 |y @iyl xS0 iy ) oal ESLINt il ayl)T

Al bl ol @ g5l aS augh )9k 1)
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(React 19.2) aiwlgsU glo Siuwlg (yomwy J>ol) — useEffectEvent |

el b theme o Lol wuss glin Lled o5 b notification Sy (Jlail pBis sudlgs o 1SS JSuine

:>gub reconnect

J=el, 14 7

useEffect(() => {
const conn = createConnection(roomId);
conn.on('connected', () => {
showToast('sxs Jaie', theme);
B
conn.connect();
return () => conn.disconnect();
}, [roomId, themel);

] 3320 Juog g g8 > @i juses!

const onConnected = useEffectEvent(
() => showToast('sxs Jaio', theme),

)§

useEffect(() => {
const conn = createConnection(roomlId);
conn.on('connected', onConnected);
conn.connect();
return () => conn.disconnect();

}, [roomId]);

// Effect Event cuws o Siwlg o

. J

b8 1,018 . reactive ol Ao |y props/state (yu)ST diwed oS djlwo b useEffectEvent

2555 L8 oSl byl 5> g guis 631> (b X5 CiiguolS @ b 63) o CiiguelS yles Effect J1s

Aiboe |y ol eslint-plugin-react-hooks@6+

SpuS oolaiwl “useEffectEvent’ jl iloj a> +

GiBo» (b Jbaio Libgy Jie) dedue Saki Effect Js1s i Lol cuwl «3lagy Sy loggao aS Lahie (gly hid
of s oliv LiiSlg g lade ay b ledly Effect ,S1 (3o oslaswl lint ¢5,SeSle @l ) of (€ 039> axéus
.JuiJL.J LSbL,gok.u.glg )2 J%ll.} )l.xﬁ.o

e s OBT OIS BPOSOEBTOSERSPODS
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®O®@® src/features/users/UserList.tsx

useEffect(() => {

(6555U sy his) Effect L 031> sl |

const controller = new AbortController();

fetch( /api/users?g=${query} , { signal: controller.signal })

.then((r) => r.json())
.then(setUsers)
.catch((err) => {

if (err.name !== 'AbortError') setError(err);

B;

return () => controller.abort(); // ol> race condition .50 1,

}, [queryl);

Ul g auup 32l asy Gl Slae 0038 Cawlg®)d Fawl S ol gpuw )5 31« AbortController (g3

+ Suspense) 3o ol) IV Jad )5 .cuwl Effect )> fetch SL ¢upizal) «race conditiony ¢l .5gu oloil

)12 1) ©MSine ¢yl @S asine |y (@lilis

)Ny 09 abdl> — useRef |

L of wolds .5jlwes H35) Gl bol Jiloe 0355 )3y w aS cuwl  current  (Sig L «aue>» Sy useRef

2oy )bl @) adiwes gl LSy |) useState

X

(handler/Effect ,> bhad) X

SIS (b 1380 DOM (youls

React 19 gol> gloiol,

5 §39u0 0 y ) Cacl juusdl
D390 Ba> )35) g lado
)Ny o> D yXilgS
Ul o315 )lS
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state 3,b elapsed bdd — 355l )35 3ulo g s Ul gesld (£l gaazd g ol (gawlivdh :SauwllS (gaigos

® ®® src/components/Stopwatch.tsx

import { useRef, useState } from 'react';

export function Stopwatch() {
const [elapsed, setElapsed] = useState(0);
const intervalRef = useRef<number [[| null>(null); // 1) ,usibld lado
const startRef = useRef(0);

function start() {
startRef.current = Date.now() - elapsed;
intervalRef.current = window.setInterval(() => {
setElapsed(Date.now() - startRef.current);
}, 50);
b
function stop() {
if (intervalRef.current) clearInterval(intervalRef.current);

return (
<>

<p>{(elapsed / 1000).toFixed(2)} ausl</p>
<button onClick={start}>gq,u</button>
<button onClick={stop}>wigi</button>
</>
)i
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DOM a5 wjyiwd glp useRef |

® ®® src/components/SearchBox.tsx

export function SearchBox() {
const inputRef = useRef<HTMLInputElement>(null);

useEffect(() => {
inputRef.current?.focus(); // jl w5365 (weSed mount

Iy (L1273

return <input ref={inputRef} placeholder="gxiw=." />;

ref={(el) => { ...; return) ref callback ,> cleanup function :51> ref a i3> <ubld 9> React 19

(0 J2d) JJgo=o prop ylgicas ref o () => {...} }}
3,255 ojl5l paint I Ju8 ML i8g — uselayoutEffect |

useLayoutEffect(() => {
const { height } = tooltipRef.current!.getBoundingClientRect();
setPosition(height > spaceBelow ? 'top' : 'bottom');

o L)

6350j151 P (guay Gy jl 6pSel> gl oo ol Gl 1 Jud o ‘olio.m Lol ¢uwl useEffect (Jiwo
..)."Ais os &l J)IQ.D UroD D hsd 4.)..:\SL’O LSXL.J I) )5)9).0 (WL .DOM

Jad gringez

Wl asy> a5 React (9,0 U jlwpelBes = Effect ¢

21l e oly gz SI bl aiils ;bLie cleanup b Effect o @

.S oolaiwl useEffectEvent I gdlaug) @hiv glp Sumgu GBslo |) o Siuwlg
.DOM lys 9 35135 05V a5y aS (gpoléo glyy UseRef ¢

(0= Jrad) sugp ldaslsulis g Suspense @ ol gl ¢

React 19 gol> (sloisl, OA useEffectEvent 9 useEffect. useRef - 1| Juad o



(Zwb L) axsbiao WYIgw “

jlwanis |, setup—cleanup—setup lxac React $3gino Il )b 9> StrictMode > Effect I,> — Junior
Ll La8L Loy cleanup ojlw e JSsive (s [yl jLgd JSI 60w dikivgs > cleanup sgu ek B 23S0
oBasyé wygoa) g paint jl azy useEffect Scwwa> uselayoutEffect ¢ useEffect wolai — Mid
/655651351 (gl hdd og> .o ¢ paint jl Ju8 Jg DOM ,usi jl a=y uselayoutEffect oo [yl
Do pleul Gasbesss 1 8 b as layout eadais

$3)S 0 Y= JolS jgbay useEffect + useRef as xS0 J= |) JSuie a> useEffectEvent — Senior
a2 X8 lado jois ref as 5l Liloj oyz=iy Sy (Effect )5 Lilwyjg,a g ref > callback o,.53) «latest refy gg3Ul
O3] Aines &L 2SS0 s UseEffectEvent .oiS Gy ) ol Caswo wlgi 00 linter UiZxod g el
o reactive @ghio ¢pl 1S e ol cslpoas g S e [Nt 1) eslasiwl (4uslgd iuw 1) saubcommit ,uolée
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use g Suspense 631> Sl 12

«Bad=in 031> 395 PBio CiigrelS s loading staten gleay )15 s> @ildhL Sy React 19 5> osl> LuisSlg
L production J>ol, g use APl (o> Jxo Jad ¢l 2SS0 cupuse |y fallback Giules Suspense g sgi 0

A2 0 Uijgel |) TanStack Query

i 3ySg) JSuine |

Uil S e Cuyde iwd |y (loading/error/data) wlls> aw cuiiguelS jo useState + useEffect U
deduplication L retry (S g g (aiSues fetch >0 mount U 155,8) sjlwe (Waterfall) «locuwlgs)s

S0 Jhido VL apV 4y ciigaelS i) locudgiue ¢l Suspense .o)las

Suspense i3 Jo |

<Suspense fallback={<Skeleton />}>

<UserProfile /> {/* 25L6 eolol lesls ,SI "suspend" sqio */}
<UserPosts /> {/* sloe e po L gd 4o */}
</Suspense>

|, fallback g wadgin |) cus)dpj ol ) React wuus oslol Gilesls joio Suspense 51> LisgrelS (idg
hid iS5 fetch osls g3 Suspense .sgio (il 28lg lgizo (gadbeslel yamo d a2 Gl
A0 plin LSl «@ulss JUSauw» @
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)3y y> Promise yailgs> — use API |
®®@® src/features/users/UserProfile.tsx

import { use, Suspense } from 'react';
type User = { id: string; name: string; bio: string };

function UserDetails({ userPromise }: { userPromise: Promise<User> }) {
const user = use(userPromise); // U resolve i suspend sgie
return (
<article>
<h2>{user.name}</h2>
<p>{user.bio}</p>
</article>

);

export function UserProfile({ id }: { id: string }) {
// /N Promise x5 o > exbaisln & b Il b

const userPromise = useMemo(() => fetchUser(id), [id]);

return (
<Suspense fallback={<p>g,liS)L Jl> ll</p>}>
<UserDetails userPromise={userPromise} />
</Suspense>

);

33y 5 saswaislw Promise : 5,5 ali A
suspend o,lg> React ojlwe A Promise G )3y ;o g padiue ) use(fetchUser(id))
Server ;I :epyigr) wbo Mg I L L Promise eyl adl> ..aua> Promise ogie 53, g0
cdgdxo ¢l (RSC ;> cache() UL @lsulis ¢« useMemo ) sl oxsy LS b (59, loader L Component

b Jlee J>ol) TanStack Query Jio (oloailsulis (alls SPA (5 ooub dacl
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Suspense gl < jyi0 — Error Boundary |
51 o @l LS9 APl jeie React .ouw) 0 Error Boundary (50055 @ Uas g Promise reject Sl
135S oolasiwl react-error-boundary S¢S xSy

® ®® src/app/DataSection.tsx

import { ErrorBoundary } from 'react-error-boundary';
import { Suspense } from 'react';

export function DataSection() {
return (

<ErrorBoundary
fallbackRender={({ error, resetErrorBoundary }) => (
<div role="alert">
<P>0l iy JSuie: {error.message}t</p>
<button onClick={resetErrorBoundary}>sixe ,uMi</button>
</div>

)}

<Suspense fallback={<Skeleton />}>
<UserProfile id="42" />
</Suspense>
</ErrorBoundary>

);

9> ol jl > Sy amdwo (Jlimo Gidun yo . J3I> Suspense (9w ErrorBoundary  :s;lastiawl o3l

Aible3 |) axdw JS g So gl b bl aiil
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Suspense glojo ylodu>

RS

e N N
9993 52j0 S)i iy S
<Header /> <Suspense fallback={<PageSkeleton />}>
<Suspense fallback={<FeedSkeleton />}> <Header />
<Feed /> <Feed />
</Suspense> <Sidebar />
<Suspense fallback={<SidebarSkeleton />}> </Suspense>
<Sidebar />
</Suspense> S ) ded indn NS ge ol >y ace
. . o . 0
(0239 ) i) Ay 390 yolb Jiumo iy yo
. AN J

9 eopwcuiy adnolb jl G (batched reveal) ais e jIl glaiws |, Suspense glojo SSR > React 19.2

Al e cuglS )8 g4 (559l sxim )l

Production: TanStack Query J>ol, |

TanStack Query .5,)l> jLs mutation ¢ pagination (wgSgd > retry. refetch (S as =8lg SPA Sy (gl

231> JolS Slutiy Suspense jl g cuuwl cuiuo 3)l35tuwl (V5)
®0®® Terminal

npm install @tanstack/react-query

®®® src/main.tsx

import { QueryClient, QueryClientProvider } from '@tanstack/react-query’;

const queryClient = new QueryClient({
defaultOptions: { queries: { staleTime: 60_000, retry: 1 } },
};

createRoot(root).render(
<QueryClientProvider client={queryClient}>
<App />
</QueryClientProvider>,

);
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®®® src/features/products/ProductlList.tsx

import { useSuspenseQuery } from '@tanstack/react-query';

export function ProductList({ category }: { category: string }) {
const { data } = useSuspenseQuery(q
queryKey: ['products', category], [/ GuS ads
queryFn: () => api.getProducts(category), /] aslg g
B

return <ul>{data.map((p) => <1i key={p.id}>{p.title}</1i>)}</ul>;

// Jlg: <Suspense fallback={<Skeleton/>}><ProductlList category="books"/></Suspense>

@ error g loading ¢( undefined a) cauwl sabdyyes i data Se (euds useSuspenseQuery

103> i (gl . Xigu e 63w Suspense/ErrorBoundary
®®® src/features/products/AddProduct.tsx

import { useMutation, useQueryClient } from '@tanstack/react-query’;

export function AddProduct() {
const qc = useQueryClient();
const mutation = useMutation({
mutationFn: api.createProduct,
onSuccess: () => gc.invalidateQueries({ queryKey: ['products'] }),

b

return (
<form action={(fd) => mutation.mutate({ title: fd.get('title') as string })}>
<input name="title" required />
<button disabled={mutation.isPending}>()>9;6l</button>
</form>

);

React 19 gol> (gloiol, s use g Suspense (sl> LiSlg - I¥ Juad e



(Waterfall) ;LT jl (g)uSol> |

mount wJlg ;a5 B 23j,8 cuilgrolS ez oo Eopb ol pleil jl asy badd pg> cuuwlss)> aS cuwl Giloj Hlinl

Lol .>gub 0

oy S,

SilgBy ¢l )5 use b g ayjlus glojes |y loPromise 25jyd ay ywb g 5> Fetch

XS0 £9,40 ) ;I Ju8 React Router / TanStack Router > loader »igy y> Prefetch
20230 1) a2y axbuo 631> « S5 (g9, hover pSio queryClient.prefetchQuery

oM Lol 99w j9,w (59, EsSlg (FA Juas) Server Components

123,519 duwlio |

TanStack Query Suspense + +
(0b393) X X Ui
cdls 9o 0 Suspense/Boundary ) Loading/Error
3135 3135 S J= obisgs b Race condition
w=8ly SPA RSC/ S0 Sz bt o bjool cailio

Wlgazo uyig >

L Wgpaxo uwd :yjlw axéw <o https://dummyjson.com/products  egec APl U
L ErrorBoundary «;133,L oo Skeleton (queryKey Sy asuws jo) (gaidiuws yild « useSuspenseQuery

LS (59, hover plSio Jauaxe wlij> prefetch g oiazo (W aaS>
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(&b b) axbao SVl
IS L esly as) Gidsly glociiguels as ilej U fallback jivles Sasde plzl 5)l8 as Junior — Suspense
LS00 Sy 6315 g3 . a5gui 6Ll (5,kiiwe lazy

9 djlwe (> Promise a5 ;o Sl oldubl cuigrols J5I> pudiume use(fetch(...)) L= — Mid
2L Promise .cuwl lb,r suspend adl> azuds «uwl d cuwlgs)d plad s> Gausuii Llgies React
g oS b il ) jl 2,

295 bl ML xS ¢ )l Jolwi transitions g Suspense L ,gh> Senior — TanStack Query
Uinlas gleas Xlgie transitions L React 19 g aiSe suspend esl> 595 pSi useSuspenseQuery
prefetch (o :pgo @Sy (Al startTransition (31> adS ,uss i8g) 3l aX5 1) 0028 fallback. Ul
2 ) lequery sxuzy Wixdo gy Ojluy linl Jlgize ws)> waliko zghaw j> useSuspenseQuery ;o

.S gjlge  UseSuspenseQueries U U jig, loader
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useReducer g Context 13

Jas Ghie i8g .l Jzoly Context (b 03sieuSY )18 «e3) bl upiwd )5 ) )95 blds )5 b edl> idg
React _I51> state e 6631 9> ol wuSyi .aiS 0 cuni B g jSyatio ) ol useReducer wgii 0 63uxy state

Cuwl S5ELS ¢9
prop drilling Jsino |
O @ (S0 O |y ol dd Lile ciigrolS dw g duupy zxbuw gy Goc j> Avatar a4y App jl b user (idg

395 B8 S1 (0 Jrad ¢ children L wuSy) auS glxiel 1) Peslw glod>el, Jgl x9S0 prop drilling

.Context

React 19 yuSiiuw — Context wislw |

® ®® src/contexts/ThemeContext.tsx

import { createContext, use, useState, type ReactNode } from 'react';

type Theme = 'light' | 'dark';
type ThemeContextValue = { theme: Theme; toggle: () => void };

const ThemeContext = createContext<ThemeContextValue [[] null>(null);

export function ThemeProvider({ children }: { children: ReactNode }) {
const [theme, setTheme] = useState<Theme>('light');
const toggle = () => setTheme((t) => (t === 'light' ? ‘'dark' : 'light'));

// React 19: >¢> Context ylgicas Provider — (9 .Provider
return <ThemeContext value={{ theme, toggle }}>{children}</ThemeContext>;

/] zoly glbs ply b pol Gpao & uiylaw Sgo

export function useTheme() {
const ctx = use(ThemeContext);
if (!ctx) throw new Error('useTheme J=I> L <ThemeProvider> sgi eslaswl');
return ctx;

React 19 gol> (sloisl, Vv useReducer ¢ Context - 1V (Jad o



®®@® src/components/ThemeToggle.tsx

import { useTheme } from '@/contexts/ThemeContext';

export function ThemeToggle() {
const { theme, toggle } = useTheme();
return <button onClick={toggle}>{theme === 'light' ? 'J)' : '{¥'}</button>;

Context ;> React 19 jusi aw i

deprecated Lol 13S0 IS joid 038 0,8) <Context.Provider value> gl>a <Context value> (1
Context.Consumer (¥ .cuwl jlxo po byi J3I> aS useContext gl>as use(Context) (P (ol

J=ol) g JSwino :Context 1S |

a.ll) OLu.qu 9> ..\J9.wLJ.O ).\j) L(DO.).US\E)J0.0 Ao (AiS ).UL&J value )L) )

r )y

J=ol, 4 7 23y 53 a2 s X X

// L React Compiler sgi,e J= 5395 . <ThemeContext value={{ theme, toggle }}>

/1 bels gt /] 3032 s > 9 )35 Alg >
() => ({ theme, toggle }),
[theme]

);

<ThemeContext value={value}>

1
1
1
1
1
1
1
1
const value = useMemo( 1| /] Ngie ;3 besiSduas s
1
1
1
1
1
1
1

. J

Wio .2l 13> gloContext ;5 3iiS o juusi wyldio LwilSyd b aS aloesls .awisuiy |, Context :yipgo Sl
U S x> |y dispatch ¢ state (oo .())Se) NotificationsContext ¢ (w,xa) UserContext

g )3 state i b sslgs e dispatch hid a5 (locuiguels
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€02)135 Context )> (gju> a> |

4

X cowliol M cuwlio

(TanStack Query =) ;9w 631> (RTL) gz «bj i

(30)1> 655 Gl=xo) 0,6 state oxngash>l )lS

(Lwge Caaedgo) AiS 0 Juusi iy aS glesls feature flags g wlyw logdass
Sl 03V Gl xoaw ¥ s aS (gjuz o s wlpw reducer sy dispatch

state ,uui jS)olio @Ghio — useReducer |

1wl il g yiblgs reducer (sl uilgd wilpusi b aiS 0 jusi po L useState iz idg
®®® src/features/cart/cartReducer.ts (1/2)

export type CartItem = { id: string; title: string; price: number; qty: number };
export type CartState = { items: CartItem[]; coupon: string | null };

export type CartAction =
| { type: 'added'; item: Omit<CartItem] [qty[']> }
| { type: 'removed'; id: string }
| { type: 'gqtyChanged'; id: string; qty: number }
| { type: 'couponApplied'; code: string }
| { type: 'cleared' };

export const initialCart: CartState = { items: [], coupon: null };
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B0 68> case » J2I> TypeScript JuJ> gaeo @ «owwl discriminated union ; CartAction ggs
25 1) (63959 )§).d> 9 .x.i|.))§u,o).3 i state el yalls (V__JL) <y reducer 393 . Xlgwyiws ) loadis plas

12D 00
® ®® src/features/cart/cartReducer.ts (2/2)

export function cartReducer(state: CartState, action: CartAction): CartState {
switch (action.type) {
case 'added': {
const exists = state.items.find((i) => i.id === action.item.id);
const items = exists
? state.items.map((i) =>

i.id === action.item.id ? { ...i, qty: i.qty + 1 } : i,
)
[...state.items, { ...action.item, qty: 1 }];
return { ...state, items };
}
case 'removed':
return { ...state, items: state.items.filter((i) => i.id !== action.id) };
case 'gqtyChanged':
return {
...state,
items: state.items
.map((i) => (i.id === action.id ? { ...i, qty: action.qty } : i))
filter((i) => i.qty > 0),
g
case 'couponApplied':
return { ...state, coupon: action.code };

case 'cleared':
return initialCart;
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) «>tdl LBlasl azn eaction el (aiS e mutate il>S oy a2 state) cuwl yallds @b S reducer :elss
b 6,85 |, case ,o .action €95 union L TypeScript g «( setItems ) «yS ,IS az» a ((added ) siugS 0
S0

® ®® src/features/cart/CartContext.tsx

import { createContext, use, useReducer, type ReactNode, type Dispatch } from 'react';
import { cartReducer, initialCart } from './cartReducer';
import type { CartState, CartAction } from './cartReducer';

const CartStateContext = createContext<CartState m null>(null);
const CartDispatchContext = createContext<Dispatchl<|CartAction> | null>(null);

export function CartProvider({ children }: { children: ReactNode }) {
const [state, dispatch] = useReducer(cartReducer, initialCart);
return (
<CartStateContext value={state}>
<CartDispatchContext value={dispatch}>{children}</CartDispatchContext>
</CartStateContext>
)7

export const useCart = () => use(CartStateContext)!;
export const useCartDispatch = () => use(CartDispatchContext)!;

A 39j81» daS> Jie) 1S 0 Buao |y useCartDispatch khiad aS LisguolS )15 (g)laub wuge dispatch

239500 ) S s b (€aww
®®® src/features/products/AddToCartButton.tsx

export function AddToCartButton({ product }: { product: Product }) {
const dispatch = useCartDispatch();
const add = () => dispatch({ type: 'added',6 item: product });
return <button onClick={add}>g>q;8I</button>;

React 19 gol> (sloisl, i useReducer ¢ Context - 1V (Jad o



React (93 — reducer cuus |

® ®0® src/features/cart/cartReducer.test.ts

import { cartReducer, initialCart } from './cartReducer';

test (' Jpamo plas 6,)Lg> (3938l qty sSuesbjl', (O => {
const item = { id: '1', title: 'wls', price: 100 };
let s = cartReducer(initialCart, { type: 'added', item });

s = cartReducer(s, { type:

'added', item });

expect(s.items).toEqual([{ ...item, qty: 2 }1);

B

03y 4 a5 315 L DOM ay &5 s el o)l 256 reducer (o>

¢ useReducer b useState |

sl a5l
useState Jéiamo lado 9o L Sy
useReducer WIS sl po b oS )lade 2z
useReducer (i oz liiel) o3z JWil Ghio
useReducer S il a1y Ghie Juolgs 0
(Po Jad) aslsulis Jiloy 6355 o/ wixaw oo 3L state

auwylio L Provider ay oauiesl>gul

(Zwb b) auslioe @YIgw

value b o SaSe Sl dazo )3y iloj a> Junior — Context

aSexl 5l o — Mo jX) XS e Buao |y Context ¢l aS olociigmlS des S pusi Object.is

LGS e eslaiuwl value iy plss

> Ll cyge  dispatch (9> SeoliSe 1> Context g¢> ;> I, dispatch ¢ state > — Mid

dependency) Jlil ejulSe Sy Context 168> & Seuwl Redux/Zustand o232l Senior — Context

state gly .2Sue ) |) desiiSWpas ded (usi ;o g 3l selector sstate vy o @« (injection

Zustand. Jotai. Redux) useSyncExternalStore , Liine bl (i Olxil @ W b pusiy g pwhaw

React 19 gol> gloiol,

<l L3S WolS Context ()1 (o5) juusipS 631> (gl . 3yicunlio (Toolkit

vy useReducer g Context - W/ Jad o



wiy)law goSen 14

Jhlizo (1356l S0 Ia ciiguls jl ) stateful ghio :cunl ()30 React ) gliil )l ¢uyipge Giyléw Sgo
A5 50 (J2925 03lel (630)15 Sgm 63 g L>hb Jgol Juad ¢l L3S e eslaiuwl > 362 )5 g Judd e

r?s

T (Hi)law Soo |

2 XS0 oolaiwl X5 gloSes I GidSIs g dgiie Egpi Use L ikl aS (Jgame tuySuwllgls gili S
ol 69y ) Soo ¢wiled 3ugS 0 React Compiler g ESLint ay a5 cuwl (6315),8  Use  guiuy Cumss 29dl>

35S Jlocel
®®@® src/hooks/uselocalStorage.ts

import { useState, useEffect } from 'react’';

export function uselocalStorage<T>(key: string, initialValue: T) {
const [value, setValue] = useState<T>(() => {
try {
const raw = localStorage.getItem(key);
return raw ? (JSON.parse(raw) as T) : initialValue;
} catch {
return initialValue;
}
)7

useEffect(() => {
localStorage.setItem(key, JSON.stringify(value));
}, [key, valuel);

return [value, setValue] as const;

/] Jio 8> — oslaiwl UseState
const [theme, setTheme] = uselLocalStorage<'light' | 'dark's('theme', 'light');

Jiiuo state «ilgs1)9 o i
digos plaSye A)la Syidw state 1je o |, uselocalStorage('theme', ...) oS CdiguolS 9>
o>laiwl store |, Context ;I Syiiwo state ¢l .l state a5 51380 Shidl @ |y Ghie S .5l 1) glisgs

AwWS
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9> Sea >hb Ul |

awog Jol
X useEffectWrapper [ useOnlineStatus Wi (g9, jl pU
o)l x8oxz (gl Object (( [value, setValue] ) state-like iy tuple G oS auis API
225 olis LSy 3l Sgo ,S i url Sl 3130 reactive (39,9
Bl @285 ol b el a1y of TypeScript tuple gl as const
Cuwl 3 (> plxil @o cache g auth (lojes aS useFetch A>lg cadgiumoe
(Cwl ciigrels o) 2155y JSX 1l Sgo Ul jI Jisamo

J)g)ng Sgd 6D l

useToggle e

® ®® src/hooks/useToggle.ts

import { useCallback, useState } from 'react';

export function useToggle(initial = false) {
const [on, setOn] = useState(initial);
const toggle = useCallback(() => setOn((v) => !v), [1);
return [on, toggle, setOn] as const;
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useSyncExternalStore UL — useMediaQuery e

® ®® src/hooks/useMediaQuery.ts

import { useSyncExternalStore } from 'react';

export function useMediaQuery(query: string) {
const subscribe = (cb: () => void) => {
const mgl = window.matchMedia(query);
mql.addEventListener('change', ch);
return () => mql.removeEventListener('change', cb);
IrF
const getSnapshot = () => window.matchMedia(query).matches;
const getServerSnapshot = () => false; // l» SSR
return useSyncExternalStore(subscribe, getSnapshot, getServerSnapshot);

const isMobile = useMediaQuery('(max-width: 768px)"');

L ,55Le g tearing gox sl (store (S)950) gyw gle @ JUail cuw)> ol, useSyncExternalStore

.Concurrent Rendering
useOnlineStatus e

® ®® src/hooks/useOnlineStatus.ts

import { useSyncExternalStore } from 'react';

const subscribe = (cb: () => void) => {
window.addEventListener('online', ch);
window.addEventListener('offline', ch);
return () => {
window.removeEventListener('online', cb);
window.removeEventListener('offline', cb);
i
b

export const useOnlineStatus = () =>
useSyncExternalStore(subscribe, () => navigator.onLine, () => true);
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usePrevious e

®®@® src/hooks/usePrevious.ts

import { useEffect, useRef } from 'react';

export function usePrevious<T>(value: T) {
const ref = useRef<T | undefined>(undefined);
useEffect(() => {
ref.current = value;
}, [valuel);
return ref.current;

useClickOutside e

® ®® src/hooks/useClickOutside.ts

import { useEffect, useEffectEvent, type RefObject } from 'react';

export function useClickOutside(
ref: RefObject<HTMLElement | null>,
onOutside: () => void,

) {

const handleOutside = useEffectEvent(onQutside); // @51 asws callback

useEffect(() => {
const listener = (e: PointerEvent) => {
if (ref.current && !ref.current.contains(e.target as Node)) handleOutside();
i
document.addEventListener('pointerdown', listener);
return () => document.removeEventListener('pointerdown', listener);

}, [refl);

Azuw UuseCallback U Iy callback eaisSpac cus o)V 50> useEffectEvent U
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infinite scroll g lazy load — useIntersectionObserver e

® ®® src/hooks/uselntersectionObserver.ts

import { useEffect, useState, type RefObject } from 'react';

export function uselIntersectionObserver(
ref: RefObject<Element | null>,
options?: IntersectionObserverlInit,

) {

const [isIntersecting, setIntersecting] = useState(false);

useEffect(() => {
const el = ref.current;
if ('el) return;
const observer = new IntersectionObserver(
([entry]) => setIntersecting(entry.isIntersecting),
options,
)7
observer.observe(el);
return () => observer.disconnect();
}, [ref, options?.rootMargin, options?.threshold]);

return isIntersecting;

useCopyToClipboard e

® ® ® src/hooks/useCopyToClipboard.ts

import { useState } from 'react';

export function useCopyToClipboard(resetAfter = 2000) {
const [copied, setCopied] = useState(false);

async function copy(text: string) {
await navigator.clipboard.writeText(text);

setCopied(true);
setTimeout(() => setCopied(false), resetAfter);

return { copied, copy };

React 19 gol> (sloisl, vv iylaw gloSgs - 1F Lad o



React 19 51> Metadata U — useDocumentTitle e

// React 19: cuws Sgo 4y gjlo!
function ProductPage({ product }) {
return (
<>
<title>{product.title} | oKuig)é</title>
<meta name="description" content={product.summary} />
<article>[.)</article>
</>

);

IV had) 35S0 Jaiie <head> @ eus)s gl> yo 1) <link> ¢ <meta> « <title> oS5 React 19
useDebouncedCallback e

® ® ® src/hooks/useDebouncedCallback.ts

import { useEffect, useEffectEvent, useRef } from 'react';

export function useDebouncedCallback<A extends unknown[]>(
fn: (...args: A) => void,
delay = 300,
) {
const timer = useRef<number | null>(null);
const stable = useEffectEvent(fn);

useEffect(() => () => { if (timer.current) clearTimeout(timer.current); }, [1);
return (...args: A) => {
if (timer.current) clearTimeout(timer.current);

timer.current = window.setTimeout(() => stable(...args), delay);

b
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TanStack Query jl 2,5 5)lgo (gl)y — useAsync e

®®@® src/hooks/useAsync.ts

import { useState, useTransition } from 'react';

export function useAsync<T>(fn: () => Promise<T>) {
const [data, setData] = useState<T | null>(null);
const [error, setError] = useState<Error | null>(null);
const [isPending, startTransition] = useTransition();

function run() {
startTransition(async () => {
try {
setError(null);
setData(await fn());
} catch (e) {
setError(e as Error);
b
B

return { data, error, isPending, run };

DevTools ;> cuwuy — useDebugValue |

export function useOnlineStatus() {
const online = useSyncExternalStore(...);

useDebugValue(online ? 'Online @' : '0ffline X');
return online;
h
03lol g (gloailsuls |
Si9 el
> Sea (5ol Nio «Suuw 0yl usehooks-ts
Sle Glolei wilssiumo )30 @uidotdev/usehooks
$350238 Lol (Sgo +100) golz Loy react-use
USS 9 Cawlg)> aidyiiny slosSgs Alibaba ji ahooks
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daoghy g — AuS g (iigi jl JuS +
g UseDebounce Son uslias 5 aswgiy dlgin WL Lol wuuwugy a0 5l o dél |) VU gloSgn

el G2l Hbowe J1gw

eSO OSSO SIOSESES

(Fwly L) ax>bae @Ylgw

J31> Sgo (uilgd aislay React Compiler g ESLInt U €594 £9,40 use b ab iy)law Sgo ob Iy> — Junior

2 ol ulgises g 3yl Effect L state gili ¢yl sagsy aliolBW po lasi g (<ol Lilg3 )8 Cuiyi) daue Jleel ol

.35 o by

S Ay H3) a2z @y 9wl palls SeS @)U Sz Jgeso (SeS 2L b i)law Sgo wglas — Mid

Cuwl Juaie (ciiguelS digain ay ¢plply (AiS e esliiwl React gloSgs 5l Sgo . (3wp Ginlauwo > o sslgie)

il @Sl ol pp S (1ilgd o

22y P9y @lo lp useEffect + useState a I, useSyncExternalStore Iy> — Senior

store )lade «us)d Gy 95 O 9 AS Wdgio |) )30 cuwl Swee Concurrent Rendering. React > Spuds 0
(o0 plin  wglate  Hlade 95 CiiguelS 9d)  cuwl  «tearingy  ass S usi Ligmw
h 68w s oo )3 ples ;35 4 Lzl g snapshot plBes (alg> L useSyncExternalStore

S0 eolyd mismatch g, hydration gl ) getServerSnapshot (juzes g S0 (paoudi
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React )> TypeScript 15

)5y aS Lodul g3l ploi uad ¢l .cuwl React iz glosjgp )bl s «olxily 355 TypeScript

STypeScript |,> |

b ] 8355 Wlaktuwo 9 13S0 (ol 1) HgiS5) 30 Gu8d H5395 JueSS pSue bl i Jud 1) lolas

D90 vl Jol dids > (_g):S)lg adgl aiyjo . alg> 0 Az CiigrolS Ll S o isy Props

Props o>t |

o e

®®® src/components/Badge.tsx

import type { ReactNode, ComponentProps } from 'react';

// 1) type lp props (interface suS Ol ) So e )d ol jlxo po)

type BadgeProps = {
children: ReactNode; /] 535008 juz o
variant?: 'info' | 'success' | 'danger'; // union glza string
count?: number;
onDismiss?: () => void;
icon?: ReactNode;

b

export function Badge(props: BadgeProps) {

const { children, variant = 'info', count, onDismiss, icon } = props;
return (
<span className={ badge badge-${variant} }>
{icon}
{children}
{count !== undefined && <b>{count}</b>}
{onDismiss && <button onClick={onDismiss} aria-label=" . ">[x|</button>}
</span>
)7

/] ¥) oo &l ay Props Legs paic
type InputProps = ComponentProps<'input'> & { label: string; error?: string };
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58 el

children (ly — (aly JSX. string. null) sg:o 0 )35 aS (Gjuz o ReactNode
2l paie lois b Lidg — (string/null «5) JSX lad ReactElement

S5 Sy o9 Props aeo ComponentProps<'button'>

359 CiigaelS S, props ComponentProps<typeof Button>

P & { children?: ReactNode } PropsWithChildren<P>

style g CSSProperties

S yigolyd |) "React.FC™ %
Do auogi oSl bl b9zl oea8 gwejo ;>  const Comp: React.FC<Props> =
&L 50 Lols Cuje g ASLe Wduw |y Sy (React 18 ) xiSes adlsl iaws jobas | children

State 250U |

"

const [count, setCount] = useState(0); // zbswl: number

const [user, setUser] = useState<User [[] null>(null); // adgl jlado Lidg zupe NULL
const [items, setItems] = useState<Item[]}>([]); /] 3 b @ s JB al)i
const [status, setStatus] = useState<'idle' | 'loading' | 'done's('idle');

Loolaug) 2ol |

g e

import type { ChangeEvent, FormEvent, KeyboardEvent, MouseEvent } from 'react';

(e: ChangeEvent<HTMLInputElement>) => setValue(e.target.value);
(e: ChangeEvent<HTMLSelectElement>) => ...;

const onSubmit = (e: FormEvent<HTMLFormElement>) => { e.preventDefault(); };
const onKey = (e: KeyboardEvent<HTMLInputElement>) => e.key === 'Enter' && ...;
const onClick = (e: MouseEvent<HTMLButtonElement>) => ...;

const onChange

const onSelect

/] Sl :x85 handler I, inline suuwgginc TypeScript aiS e gliiwl | culi Gidgs
<input onChange={(e) => setValue(e.target.value)} /> // e 5l bl 559>

React 19 gol> (gloiol, AY React ;> TypeScript - 10 Juad o



Ref ool |
const inputRef = useRef<HTMLInputElement>(null); // DOM: L null gopi

const timerRef = useRef<number [[] null>(null); /] a5 )8 laso
useRef(0); // zbiswl: RefObject<number>

const countRef

// React 19: ref glgicaws prop
type InputProps = ComponentProps<'input'> & { ref?: React.Ref<HTMLInputElement> };

)bl ylogS)T "React 19: “useRef ,usi i

useRef<T | L wuseRef<T>(null) UL od,0 b glas GlogS)l g useRef() React 19 >
9 v readonly 3s RefObject.current  (yuizoes .Juwggy undefined>(undefined)
Al 030 Fogaie MutableRefObject

Reducer g Context 25w |

e

// Context L null OV Jad) ¢less Seo g
const AuthContext = createContext<AuthValue m null>(null);

// Reducer: union gly action > TypeScript ,» case xlsgo @851,
type Action =

| { type: 'added'; item: Item }

| { type: 'removed'; id: string };

function reducer(state: State, action: Action): State {
switch (action.type) {
case 'added': return ...; // action.item uyuws
case 'removed': return ...; // action.id _wpws
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Sy slociigls |
®®® src/components/Select.tsx

type SelectProps<T> = {
options: T[];
value: T | null;
onChange: (value: T) => void;
getLabel: (option: T) => string;
getKey: (option: T) => string;
J5i

export function Select<T>(props: SelectProps<T>) {
const { options, value, onChange, getlLabel, getKey } = props;

return (
<select
value={value ? getKey(value) : ''}
onChange={(e) => {
const found = options.find((o) => getKey(o) === e.target.value);
if (found) onChange(found);
Fr
>

{options.map((0) => (
<option key={getKey(o)} value={getKey(o)}>{getLabel(o)}</option>
)}
</select>

);

/] oslaiwl: T = City >gube gliiwl 5395 g0
<Select

options={cities}

value={city}

onChange={setCity}

getlLabel={(c) => c.name}

getKey={(c) => c.id}
/>

6)bazl Wlise props gy Discriminated Union |

type ButtonProps =
| { as: 'button'; onClick: () => void; href?: never }
| { as: 'link'; href: string; onClick?: never };

// <Button as="1link" onClick={...} /> ¢ X Jlels gl
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useActionState g Actions @b |

e

type FormState = {

error?: string;

fieldErrors?: Partial<Record<'lemaill’] [[] ['Jpassword[',] string>>;
I3

async function loginAction(prev: FormState, formData: FormData): Promise<FormState> {

[* ... %/

const initialState: FormState = {};
const [state, action, isPending] = useActionState(loginAction, initialState);

as const g satisfies |

const routes = {
home: '/',
profile: '/profile',
} as const satisfies Record<string, " /${string} >;
// Jaie literal g wyp 63l b plojpd g g0 bra>
type Route = (typeof routes)[keyof typeof routes]; // '/' | '/profile'
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tsconfig elubamogi giuySu |

Nlodsis oo target: "ES5" ¢ moduleResolution: "nodelB" . baseUrl gloaiy;S TypeScript 6 )5

:(./src/* ) sagi tsconfig a s |, paths  (gloyuwe ((guin0 B> V asws 5o g)

®®® tsconfig.app.json

"compilerOptions": {
"target": "ES2022",
"lib": ["ES2023", "DOM", "DOM.Iterable"],
"module": "ESNext",
"moduleResolution": "bundler",
"jsx": "react-jsx",
"strict": true,
"noUncheckedIndexedAccess": true,
"noUnusedLocals": true,
"verbatimModuleSyntax": true,
"skipLibCheck": true,
"paths": { "@/*": ["./src/*"] }
by

"include": ["src"]

tree-shaking ly as — 35S 5)lg import type U ) loculi 3S 0 joazo |) Lous verbatimModuleSyntax

ol (6900 (RO”dOWFh SWC) )QM—RUSt slo)lpl b Lg)lg)'Lw 9

Srwlhw ol glogyld +
[y pUsgs Lhu=o glojusio djlw e |y vite-env.d.ts Vite «Siliwl gloold g import.meta.env gly
2l ails HS3g3 JueSS U S wauysi ol 5o

interface ImportMetaEnv { readonly VITE_API_URL: string }

TSSOSO BSOOSISIBSBOEOSERSTOSEDS
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(Zwb L) axsbiao WYIgw “

‘el JSX ,>9,> hiad ReactElement Scuwi> ReactElement g ReactNode wglai — Junior
Joliv 1) ReactElement ¢ ail)l (stringc number. nullc boolean aS cuwl (6)3S5,3 acgao ReactNode
. ReactNode wu).o_, children lp 59850

L Sudw ) <button> o Sig aed aS JuSe bl 6)eb |) iylaw aeS> S, props ,ghe — Mid
Sl <button> (g9, 035lo 8L y>,S spread g ComponentProps<'button'> & { variant?: ... }
. Omit<ComponentProps<'button'>, 'type'> :3uS Wi> ) ols prop suslgs 0

GloSyi Sl Jibydgazo 9 )Id Gizjo 4z cuiemlS APl =lb ;> Senior — Discriminated Union
destructuring :cusgamo .((@s="1ink" ¢oa href W) AiSue oS JabolS Gloj ) |y Props izl
) boadad xsy g 4)l35 by props.as (g, lxul b ©gbe NArrowing i, cuwsjl el gl glawl )

A0S oslaiwl type-guard SesS iU jl b wuilgsy
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React Router v8 L (Kiuig) 16

Jouo 9V @y |y o3> LiSlg (loader/action) e3> y iine API L React Router v8 .5)l> axéio 3iz =8lg ¢pimSalyl o
Uj9el Gaoc il cuwlbio SPA ly aS 1) ol «Datan cdls (Juad ¢pl dpse o jl 1) beuwlgs)s jLinl g S0 Jitiie

ADD 0

(§3)Sy 9 s |
®O®0® Terminal

npm install react-router

A aduis i
bsd toad Bi> react-router-dom g cuwl react-router ZS) Sy jpzded Ay @ V7
Oles (PoP$ luwls) V8 .oguiv0 d)lg react-router/dom ,uuwe jl (DOM @ asiuulg) RouterProvider
React 19.2 g Node 22 lo Jéla> o middleware (5,8 i ¢o9s]ed (Slol i — 5> |) Data wJl> API
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slp o anogs — loader/action) Data «( <Routes> s «o5lw) Declarative :)l5 «Jl> aw React Router v8
edl> gainSw )l jSpes Data edl> g9y Juad ¢l .(Remix ¢uiils o= 28 9 SSR) Framework ¢ (SPA

1) a yig) Jlail g boyuwe iy — 51> (ol ¢ Data
®®® src/router.tsx

import { createBrowserRouter } from 'react-router';

import { RootLayout } from './layouts/RootLayout';

import { HomePage } from './pages/HomePage';

import { ProductPage, productLoader } from './pages/ProductPage’;
import { ErrorPage } from './pages/ErrorPage’;

export const router = createBrowserRouter([

{
path: '/',
element: <RootLayout />,
errorElement: <ErrorPage />,
children: [
{ index: true, element: <HomePage /> },
{ path: 'products/:id', element: <ProductPage />, loader: productLoader },
{ path: 'about', lazy: () => import('./pages/AboutPage') },
{ path: '%x', element: <NotFound /> },
1,
b
D;

®O®® src/main.tsx

import { RouterProvider } from 'react-router/dom';
import { router } from './router';

createRoot(root).render(<RouterProvider router={router} />);
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<Outlet> g Layout |

®®® src/layouts/RootlLayout.tsx

import { Outlet, NavLink } from 'react-router';

export function RootLayout() {
return (
<>
<nav>
<NavLink to="/" end>als</NavLink>
<NavLink to="/about" className={({ isActive }) => (isActive ? 'active' : '")}>
o)
</NavLink>
</nav>
<main>
<Outlet /> {/* >gi0 )3 lual 35,8 axaw */}
</main>
</>
)7

active §.9> @lbs gl bsd = end .2I>e |y active cusidg aS cuwl <Link> jl glasws <Navlink>

.(.))L) GJLbJ LO)W Ao lJ / QJ)§9) .)qu)

39y 1 J18 631> — Loader |
® ®@® src/pages/ProductPage.tsx

import { useloaderData, type LoaderFunctionArgs } from 'react-router';

export async function productLoader({ params }: LoaderFunctionArgs) {
const res = await fetch( /api/products/${params.id} );
if (!res.ok) throw new Response('Not Found', { status: 404 });
return res.json() as Promise<Product>;

export function ProductPage() {
const product = useloaderData() as Product;
return <hl>{product.title}</h1>;

Dgidize Bl HLinl (aSe izl ) loader gi)dg5 Gldyumo dod gl ©jlse Wyg0oa 9 )3 I Y8 59y 1uje

.>9)0 errorElement @ Loasiuwo throw new Response(...)
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TanStack Query L wus,i +

L CiSguolS g g S S U ajy lwo Iy queryClient.ensureQueryData(...) had slgie loader
1y &liylis mutation g refetch (S ao g 3u)l> Ll Gp9L e jobepl .Nlg3y useSuspenseQuery

eSO OSSO SIOSESES

Await :style- defer b 2u)3 yiwle |
+ <Suspense> L g ((await (y930) 3wl>,Sy loader ;i I, Promise «uwl 35S 635 I sy aS Lil=duo gly
Duod ywles <Await>

® ® ® src/pages/DashboardPage.tsx

import { Suspense } from 'react';
import { Await, uselLoaderData } from 'react-router';

export function dashboardLoader() {

return {
user: fetchUser(), // Promise — (g await
stats: fetchStats(), // Promise s
I
}

export function DashboardPage() {
const { user, stats } = uselLoaderData() as ReturnType<typeof dashboardLoader>;
return (
<>
<Suspense fallback={<p>[J</p>}>
<Await resolve={user}>{(u) => <h1>oMw {u.name}</h1>}</Await>
</Suspense>
<Suspense fallback={<StatsSkeleton />}>
<Await resolve={stats}>{(s) => <StatsPanel stats={s} />}</Await>
</Suspense>
</>

);

React 19 gol> (glainl 9\ React Router v8 L Siuig) - ¥ Juad o
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® ®@® src/pages/NewPostPage.tsx

import { Form, redirect, useNavigation, type ActionFunctionArgs } from 'react-router';

export async function newPostAction({ request }: ActionFunctionArgs) {
const formData = await request.formData();
const title = formData.get('title') as string;
if (title.length < 3) return { error: 'cowlelisS glge' };
const post = await api.createPost({ title });
return redirect( /posts/${post.id} );

export function NewPostPage() {
const navigation = useNavigation();
const busy = navigation.state === 'submitting';
return (
<Form method="post">
<input name="title" />
<button disabled={busy}>{busy ? '.' : ' Lwsl'}</button>
</Form>

);

0,)lg> I) Jled gvloader aod cuibdgo jl Ly lol (aiSe IS React 19 <form action> (JSe g, <Form>
iloy pBas jg,w b Ul G aiS» (revalidate) 1yl
Loyiolyly g 62552y a0Uy 629U |
import { useNavigate, useParams, useSearchParams, uselLocation } from 'react-router';

const navigate = useNavigate();

navigate('/login'); // push
navigate(-1); // back
navigate('/done', { replace: true }); /] azsu)b oo

const { id } = useParams<{ id: string }>();

const [searchParams, setSearchParams] = useSearchParams();
const page = Number(searchParams.get('page') ?? 1);
setSearchParams({ page: String(page + 1) });

const location = uselocation(); // pathname, search, state
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®®® src/router.tsx

async function requireAuth() {
const user = await auth.getUser();
if (luser) throw redirect('/login?from=' + encodeURIComponent(location.pathname));
return user;

path: 'dashboard',

loader: requireAuth, /] 30 |y axauo 5,0 03,55 8V )8
element: <DashboardLayout />,

children: [...]

A0 &) sabeadlxoe Ul (ids g g0 pll )30y jl Jud il cisigrelS )5 Gy jl yigs loader > )y
lazy UL Code Splitting |

/] a=to Jlb: export b« o Component ¢ loader
export async function loader() { ... }
export function Component() { ... }

/1 59,
{ path: 'reports', lazy: () => import('./pages/ReportsPage') }

> Suspense ¢ React.lazy gy — dgue d9bils jLi pBis hid g dgi0 Ix> chunk Sy axbwo o

axduo il g JgySawl |

import { ScrollRestoration } from 'react-router';
// ,> RootLayout: <ScrollRestoration /> oKis Iy Jo,Swl cusdee back/forward ssie has

/] b sl gl View Transitions API (g wldj> Hero image WY Juasd )>)
<Link to="/gallery" viewTransition>g,J8</Link>

TanStack Router :¢,;50l> aijS |

TanStack Router (ol cuglgl (LlolS loj 5> e yli search params g loyiol)ly) JolS type-safety Sl
BB Lo wylge )5 (loader. layout: lazy) aliv pusloo ol APl .cuwl gasy Jl> 55 9 698 jluwy Wbl
RV FEY
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SWiire >

5l .( /posts/new ) cuwy sl o ((/posts/:id ) cuw Oz /) bowy cuud il axdo aw
S oolaswl sloyl axao gl lazy g %o gl errorElement olsul glp action wsl> glp loader
. https://jsonplaceholder.typicode.com/posts :API

(2wl L) a>bae ©YIgw “

jl state g AiSe daze G)I35)L JolS |) axduo <@> Scuwas <Link to> g <a href> wglai — Junior
g0 )N) iV slociguels hidd g S e yoge ) oyl History API L <Link> 9,0 ¢

E9y «93)395 Gldymo (gl 5393 Gjlwsjloe €315 useEffect )5 fetch a4y cuuws Sisjo a> Mid — loader
action jl u ,5>95 revalidation « errorElement U az)Lsy glbas cuypse (HLinl o) j3) 1 Jud iSlg
.hover oo prefetch 5ol g

SpuS wy>lgo Framework a; S g Aj)l> jiglai a> React Router v8 > Framework g Data «Jl> — Senior
lywe) Framework cdls .5)ls 1) loader/action puslao pleo g (SPA) 3gi,0 Iyl ool (g9, Data cdl>
-type ¢ Server Actions )90 uld glooyumo (SSR¢ Streaming xS0 )=l j9uw 69, ) APl uos (Remix
Syisio APl (g2 g4 Cuglgl wiuMS JS LiwlS b SEO. TTFB aS 51> auzgi i8g wizlgo .oaiadgi safety

ol gl wy>lge digje wouwl
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Metadata g Tailwind v4 o> stuwl 17

QS duglio |y 0yke loaiyS Jad ol 3l> U ey el GBlil Sy 4 )i o by S bl
ASe UO=o |y <head> cyjpse gl React 19 yas culild g aiS0 gjlaslely RTL by b 1) Tailwind v4

FoP? ;5 Lo utiwl gloaiy;s |

Cawlio e Cujo b9

o ooy (w5135 el 09 (Vite« scoped (09 CSS Modules
design token (g3 runtime

oojgys 5SI ivio «Eoli HTML design ,5jlw (g Tailwind v4
©6235L o> system

NSRRI EYS7S auntime ,b <)y dynamic styles -styled) CSS-in-JS runtime

RSC L ,55Lwb (components

Design Fidi (6359)Scay runtime (g + o3l ,Panda) Zero-runtime CSS-in-JS

S, System (Vanilla Extract

w=28lg ol ) aS alzalis o @ Sl 8 slocisgrelS shadcn/ui
39)l30 oS5 Tailwind + Radix (g,

CSS Modules |

®®©® src/components/Card.module.css

.card { border-radius: 12px; padding: 16px; box-shadow: 0 1px 4px rgh(0 0 0 / 8%); }
.title { font-weight: 700; }

import styles from './Card.module.css';
<div className={styles.card}><h3 className={styles.title}>[.J</h3></div>

Ll Syt lociiguolS ¢ J2135 ¢( Card_card_x7f2a ) 35S0 LSy |) lowlls oU Vite
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Tailwind CSS v4 |

:Cuw tailwind.config.js @ il g 5)S Jitie CSS 595 @y Iy (g3iuySuy (PolPd) K asuws

- ~
®O®0® Terminal

npm install tailwindcss @tailwindcss/vite
N J

e ~
®®® yite.config.ts

import tailwindcss from '@tailwindcss/vite';
export default defineConfig({ plugins: [react(), tailwindcss()] });

®®® src/index.css

@import "tailwindcss";

@theme {
--font-sans: "Vazirmatn", system-ui, sans-serif;
--color-brand-500: oklch(0.65 0.18 250);
--color-brand-600: oklch(0.58 0.18 250);

N J

s N
<button
className="rounded-1g bg-brand-500 px-4 py-2 text-white
hover:bg-brand-600 disabled:opacity-50"

</button>

React 19 gol> (gloiol, Metadata g Tailwind v4 (o> bl - 1V Juad o



Tailwind ;> RTL |

130gah Cawyd 8395 dir="rtl" UL G S oslaiwl logical properties

o Saagiy sla
margin-inline-start/end me-4 / ms-4 mr-4 / ml-4
padding-inline pe-4 / ps-4 pr-4 / pl-4
inset-inline end-0 / start-0 right-0 / 1left-0

wibio )i text-start text-left

Lo digS rounded-s-Tlg rounded-1-T1g

. rtl:rotate-180 :3sS eslaiwl 1tr: ¢ rtl: glavariant jl jols 5)lgo gl
tailwind-merge + clsx :lo wls wusS)i |

®O®® src/lib/en.ts

import { clsx, type ClassValue } from 'clsx';
import { twMerge } from 'tailwind-merge';

export const cn = (...inputs: ClassValue[]) => twMerge(clsx(inputs));

<div className={cn('p-4 bg-white', isActive && 'bg-brand-500', className)} />
// twMerge s>bLas bg-white g bg-brand-500 (wuwl exip gy3T) xS0 J= 1)
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class-variance-authority UL WVariant |

®®® src/components/ui/Button.tsx

import { cva, type VariantProps } from 'class-variance-authority';
import type { ComponentProps } from 'react';
import { cn } from '@/lib/cn';

const button = cva('inline-flex items-center rounded-1lg font-medium transition', {
variants: {

variant: {
primary: 'bg-brand-500 text-white hover:bg-brand-6060",
ghost: 'bg-transparent hover:bg-slate-100",
danger: 'bg-red-600 text-white hover:bg-red-700"',

b

size: { sm: 'h-8 px-3 text-sm', md: 'h-10 px-4', 1g: 'h-12 px-6 text-1g' },
F

defaultVariants: { variant:

B;

"primary', size: 'md' },

type ButtonProps = ComponentProps<'button'> & VariantProps<typeof button>;

export function Button({ variant, size, className, ...props }: ButtonProps) {

return <button className={cn(button({ variant, size }), className)} {...props} />;

npx shadcn@latest add button dialog U .aiSue odlaiwl shaden/ui as cowl LagSIl lads ol

Aoley az yo g s S Sllo aigibe S Lo 6jgy @ (RadiX ayly ) piyowpiws g odlol Glocuiigrols

DD 0 s
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React 19 ,> 51> Metadata |

<link> ¢ <meta> . <title> loSs React 19 .awils jLo react-helmet a <title> )ﬁgﬁ(5bgih§

1S e Jéie <head> ay wis)d gle o 5l )
® ® ® src/pages/ProductPage.tsx

export function ProductPage({ product }: { product: Product }) {
return (
<>

<title>{ ${product.title} | oug,5 }</title>

<meta name="description" content={product.summary} />

<meta property="og:image" content={product.image} />

<link rel="canonical" href={ https://shop.example/p/${product.slug} } />

<article>[.J</article>
</>
E;

Metadata w5 A

(giso agll) X {a} | {b} — £ ${al | $4b} '} b aolg aidyy Sy 3L <title> ¢

=20lg SEO (glys i |y Loy cuwl S ooss;s taigive Jlacl JS gha! jl as o5 ol Lalls> SPA > ¢
(PA Juad) cuwl 5L S)900,8/SSR @

*

<link rel="stylesheet" href=".." precedence="default" / :>gi e iy ao Stylesheet

..XiSL’O Cy Ao |) (5)|'A§JL.J 9 %3)3 React — >

65Lwdings 9 Lwyl8 gl |
®®® src/index.css

@font-face {
font-family: "Vazirmatn";
src: url("/fonts/Vazirmatn[wght].woff2") format("woff2-variations");
font-weight: 100 900;
font-display: swap;

jl font-display: swap (o> iubgy |) logjs daes (LB Sy U asS eslaiwl (variable) jasio <igd jl
<link L index.html > g )35 public/fonts/ > I) cugd .aSue 6)S5¢k> e Giloipel

S (6)135,L iy rel="preload" as="font" crossorigin>
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Sl @ |
®®® src/index.css

@custom-variant dark (&:where(.dark, .dark *));

// ,> ThemeProvider (V¥ Ja8):
useEffect(() => {

document.documentElement.classList.toggle('dark', theme === 'dark');
}, [themel);

<div className="bg-white text-slate-900 dark:bg-slate-900 dark:text-slate-100">

3 U8 jl gpSol> +
U auS Jloel <html> (g, (React )I35,L 51 Ju8) <head> ;> S=gS inline cuuySuwl Su L 1) oaubopusd @i
g abx) S gl ) oy 05 )8

eSO BSOSIBSOEBTOESS

(7wl b) axsbiao wVlgw “

Sy hash G U 1) GwMS pU o build (lej )5 SaiS e (559l Lo ywlls J3145 ;1 ygh> Junior — CSS Modules

AS S0 D)9y S Ltitle U L 95 2S00 odlaiwl Ol jl aS 5w e T SO 9 NS0 LSy

2O iy & Gl o3y stylesheet (> GuMS wayyei )i «(CSS )5 oz Scuwl eV twMerge |,> — Mid
) Tailwind sbatie glogells twMerge .cuwl L=hd,ué asis dumggy P-2 s g p-4 ,51. className

)l e a3 ly GpThoS 9 Jwbub 0

loailulis ¢l S Jool) 9 cuws ,Bjlw Server Components L CSS-in-JS runtime Iy> — Senior

Context a5 Server Components (xS0 @235 useInsertionEffect g Context L ;o5 yloj ;o Iy Jobiwl

> 1, CSS as zero-runtime (Tailwind. Panda: Vanilla Extract. StyleX) lo,lnl :J=>el, .Effect a5 a5)l> cuipMs

S 5o Sl build )l
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yilud b (Task Manager) by Cupe ouinSabl So had ¢l )3 .p0)I350 a0 LS |) juzdes aS cuwl ol edg
e 5=Blg 6jgy 4> aS gls)laze b — @ijlwe Syl @l g localStorage ) 035 @linybe> Gilwyjgya d2)> Linlig
owl e laiwl Jo18

p2bwe azgl |

B> g 123 Ginlpg (050 (039391 b ciplbg o ¢

(bookmark (L,18) search params b jl (easvplzl / Jled / dos) yilid

® ®® Project structure

src/
— app/

I— router.tsx
| L providers.tsx
— features/

L— tasks/
|— api.ts
— types.ts
— TasksPage.tsx
— TasklList.tsx
— TaskItem.tsx
— AddTaskForm.tsx
— FilterTabs.tsx
— contexts/ThemeContext.tsx
I— hooks/uselLocalStorage.ts
— components/ui/

— main.tsx

React 19 gol> gloiol,

o5 lwanu APl L Bis> g (435S0 (gl Optimistic Ul

localStorage )> )laub 0,u55

Context b ¢ig)/ Syl o5

Jos TypeScript ¢ feature-based ,tisLw

aso wuSys Providerls

API ( dsbas glbs g 5l L) oxigjlwanis

W Jaas
1€ Juas
Button, Input (cva)

059y Jislw |

*

*

lol oS waylbg Cuyude i lac 659y - A Juad o
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®®@® src/features/tasks/types.ts

export type Task = { id: string; title: string; done: boolean; createdAt: number };
export type Filter = 'all' | 'active' | 'done';

®®0® src/features/tasks/api.ts

import type { Task } from './types';

const KEY = 'tasks:vl';

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

const read = (): Task[] => JSON.parse(localStorage.getItem(KEY) ?? '[]');

const write = (tasks: Task[]) => localStorage.setItem(KEY, JSON.stringify(tasks));

export const tasksApi = {
async list() {
await delay(300);
return read();
}
async add(title: string) {
await delay(500);
const task: Task = {
id: crypto.randomUUID(), title, done: false, createdAt: Date.now(),
b
write([task, ...read()]);
return task;
H
async toggle(id: string) {
await delay(400);
if (Math.random() < 8.15) throw new Error(' (gjlwaws) aSus glbs');
write(read().map((t) => (t.id === id ? { ...t, done: !t.done } : t)));
}
async rename(id: string, title: string) {
await delay(300);
write(read().map((t) => (t.id === id ? { ...t, title } : t)));
i
async remove(id: string) {
await delay(400);
write(read().filter((t) => t.id !== id));
H
b
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import
import
import
import
import
import

export

export

search params g loader L Lol axiwo :¥ o8 |

src/features/tasks/TasksPage.tsx

{ useloaderData, useRevalidator, useSearchParams } from 'react-router';
{ tasksApi } from './api';

type { Filter, Task } from './types';

{ AddTaskForm } from './AddTaskForm';

{ FilterTabs } from './FilterTabs';

{ TaskList } from './TasklList';

const tasksLoader = () => tasksApi.list();

function TasksPage() {

const tasks = useloaderData() as Task[];

const { revalidate } = useRevalidator();

const [params] = useSearchParams();

const filter = (params.get('filter') ?? 'all') as Filter;

const visible = tasks.filter((t) =>
filter === 'all' ? true : filter === 'done' ? t.done : !t.done,

)i

const remaining = tasks.filter((t) => !t.done).length;

retu
<s

</
);

rn (
ection className="mx-auto max-w-x1 space-y-4 p-4">
<header className="flex items-center justify-between">
<hl className="text-2x1 font-bold">walbe</h1>
<span className="text-sm text-slate-500">{remaining} sxlo3L 590</span>
</header>

<AddTaskForm onAdded={revalidate} />

<FilterTabs value={filter} />

<TasklList tasks={visible} onChanged={revalidate} />
section>

2GSl GBS (93 i jl Gy jlwpeBes ol) ¢y yiestw aiS e >l 6)Lg> |) loader useRevalidator
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®®@® src/features/tasks/AddTaskForm.tsx

import { useActionState } from 'react';
import { tasksApi } from './api';
import { Button } from '(@/components/ui/Button’;

type State = { error?: string };

export function AddTaskForm({ onAdded }: { onAdded: () => void }) {
const [state, action, isPending] = useActionState(

async (_prev: State, formData: FormData): Promise<State> => {
const title = String(formData.get('title') ?? '').trim();
if (title.length < 2) return { error: '.ub sSSP J8lbhs glge' };
await tasksApi.add(title);
onAdded();
return {};

}

{},

)7

return (
<form action={action} className="flex gap-2">
<input
name="title"
placeholder=",,1> )5.."
autoComplete="off"
className="flex-1 rounded-1g border px-3 py-2"
aria-invalid={!!state.error}

/>
<Button disabled={isPending}>{isPending ? '..' : '@>sg;8l'}</Button>
{state.error & <p role="alert" className="text-red-600">{state.error}</p>}
</form>
);
}
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® ® 0 src/features/tasks/FilterTabs.tsx

import { NavLink } from 'react-router';
import type { Filter } from './types';

const tabs: { value: Filter; label: string }[] = [
{ value: 'all', label: 'aeo' },
{ value: 'active', label: 'Jd' },
{ value: 'done', label: 'oouplml' },

15

export function FilterTabs({ value }: { value: Filter }) {
return (
<nav className="flex gap-1 rounded-1g bg-slate-100 p-1 dark:bg-slate-800">
{tabs.map((t) => (
<NavLink
key={t.value}
to={t.value === 'all' ? '.' : ‘?filter=${t.value}'}
className={ flex-1 rounded-md py-1 text-center text-sm ${
value === t.value ? 'bg-white shadow dark:bg-slate-700' : ''

Fr

{t.label}
</NavLink>

)}

</nav>

);
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®®® src/features/tasks/TaskList.tsx (1/2)

import { useOptimistic, useTransition } from 'react';
import { tasksApi } from './api';

import type { Task } from './types';

import { TaskItem } from './TaskItem';

type Optimistic =
| { kind: 'toggle'; id: string }
| { kind: 'remove'; id: string };
type Props = { tasks: Task[]; onChanged: () => void };

export function TaskList({ tasks, onChanged }: Props) {
const [, startTransition] = useTransition();
const [optimisticTasks, apply] = useOptimistic(tasks, (state, op: Optimistic) =>

op.kind === 'remove'
? state.filter((t) => t.id !== op.id)
: state.map((t) => (t.id === op.id ? { ...t, done: !t.done } : t)),

);

function run(op: Optimistic, request: () => Promise<void>) {
startTransition(async () => {
apply(op);
try {
await request();
} catch (e) {
alert((e as Error).message); // o=8lgej9p ,>: toast
}
onChanged(); // o plas jopm b (3890l L 990
B
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22 9 X8 |y o=8lg Cuwlgs)d a2y (S0 Jlocl |) il ygs juusi 1l reuwl CiiguolS ¢l dd run &G
1 AS 0 Juog el @y 1) 3G ol bridd )3y (iady 35S0 65U jgymw jl |y 031> onChanged U Jl> o

® ®0® src/features/tasks/TaskList.tsx (2/2)

if (optimisticTasks.length === 0)
return <p className="py-8 text-center text-slate-400">cuws Livles gl cipe [EI</P>;

return (
<ul className="divide-y rounded-1g border">
{optimisticTasks.map((task) => (
<TaskItem
key={task.id}
task={task}
onToggle={() =>
run({ kind: 'toggle', id: task.id }, () => tasksApi.toggle(task.id))
}
onRemove={() =>
run({ kind: 'remove', id: task.id }, () => tasksApi.remove(task.id))
}
onRename={(title) => tasksApi.rename(task.id, title).then(onChanged)}
/>
)}
</ul>

rollback 35 zao (g3 — 33,80y 5395 wygoas Sy« toggle > Ldslal glas 710 b aS 3uS azgs
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®®® src/features/tasks/TaskItem.tsx (1/2)

import { useState, useRef, useEffect } from 'react';
import type { Task } from './types';

type Props = {
task: Task;
onToggle: () => void;
onRemove: () => void;
onRename: (title: string) => void;

b

export function TaskItem({ task, onToggle, onRemove, onRename }: Props) {
const [editing, setEditing] = useState(false);
const inputRef = useRef<HTMLInputElement>(null);

useEffect(() => {
if (editing) inputRef.current?.select();
}, [editingl);

function commit(value: string) {
const title = value.trim();
if (title && title !== task.title) onRename(title);
setEditing(false);
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g ( defaultValue ) cuwl uncontrolled (5399 «inlug cdl> )5 :>lhb 3ulS el JSX — (LB ploo anlsl g

235w 500 |y o Do 535y S o ulply g0 635l (oles Hlase Enter b blur ,oli.zm hso
® ®0® src/features/tasks/TaskItem.tsx (2/2)

return (
<li className="flex items-center gap-3 px-3 py-2">
<input
type="checkbox"
checked={task.done}
onChange={onToggle}
aria-label=".u pll"

/>

{editing ? (
<input
ref={inputRef}
defaultValue={task.title}
className="flex-1 rounded border px-2 py-1"
onBlur={(e) => commit(e.target.value)}
onKeyDown={(e) => {

if (e.key === 'Enter') commit(e.currentTarget.value);
if (e.key === 'Escape') setEditing(false);
Fr
/>
) (
<span
onDoubleClick={() => setEditing(true)}
className={ flex-1 ${task.done ? 'text-slate-400 line-through' : ''}'}
>

{task.title}
</span>

)}

<button
onClick={onRemove}
aria-label="wi>"
className="text-slate-400 hover:text-red-600"

</button>
</1i>
)7
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4

®O®@® src/app/router.tsx

import { createBrowserRouter } from 'react-router';
import { RootLayout } from './RootlLayout';
import { TasksPage, tasksLoader } from '(@/features/tasks/TasksPage';

export const router = createBrowserRouter([
{
path: '/',
element: <RootLayout />,
children: [{ index: true, element: <TasksPage />, loader: tasksLoader }],
b
D;

®O®® src/main.tsx

import { StrictMode } from 'react’';

import { createRoot } from 'react-dom/client';

import { RouterProvider } from 'react-router/dom';
import { ThemeProvider } from '@/contexts/ThemeContext';
import { router } from '@/app/router’';

import './index.css';

createRoot(document.getElementById('root')!).render(
<StrictMode>
<ThemeProvider>
<RouterProvider router={router} />
</ThemeProvider>
</StrictMode>,
)7
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iy licl b 939391 0,8 useActionState ¢ Actions
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bookmark Ju8 il Search params
Uinlg pBis ¢yie Wil g yugSed useEffect + useRef
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keSS gy el ©

APl usSuls> (Optimistic Ul. ¥ ¢ ( @dnd-kit/core alwls) drag & drop L wwiy (loals ()
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Concurrent Rendering g React Compiler «Jl)is 19

9 Concurrent (transition gloculld 3l Guuw g JSe HS395 |y Loyl o> React Compiler aos 0 Glin S0

S e Joxio Ledlg |y (6,018 asyi aS squin o (deferred value

AS gy Sy 65 651351 ol |

ASe oz 1) IS pBidg) (gjlwdings ilgayw B ojlailey (gjlwaisgs uo w9y React glogudnSul sl
:ch)b.ﬂ VA .)L?,ﬂ (W GO ugLQ_J QSL'),ﬂ 09

A0 Yl Gjuz a2 Sl

Record why each» aiyj3) 3 )35 )2 9 )b 2z wiiguelS plas React DevTools — Profiler

(«ccomponent rendered

<uolgl :pg)S timeline )> # Components ¢ # Scheduler glos, Chrome Performance + React Tracks
commit g ;35 wie S o (19.¥)
100D L giao by (6,u56511 APl <Profiler>

<Profiler id="Feed" onRender={log}>

28 =8lg glo)leo — LCP( INP. CLS Lighthouse / Web Vitals

39400 yA) L’.’;ug.mls |)g |

2SS .03)S jusi Gl 9pae Context (W) waus ja5) Gballg (F) 03)S puss g state (1) :Juw> aw hiad
Wl B84k Heba V1)) dazxe y) 0ab )35) Mg Yez USSR yrasi PIOPS — G Jul> (lgidas props

b oSy props 31 is 58l .0
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useCallback ¢ useMemo ¢ memo :SawMs Il |

®®® src/features/products/ProductGrid.tsx

import { memo, useMemo, useCallback, useState } from 'react';

// memo: 31 props (Lobaw awglio L) (S5 530 02,55 juus

const ProductCard = memo(function ProductCard({ product, onSelect }: CardProps) {
return <div onClick={() => onSelect(product.id)}>{product.title}</div>;

B

export function ProductGrid({ products }: { products: Product[] }) {
const [query, setQuery] = useState('');
const [selected, setSelected] = useState<string [[] null>(null);

// useMemo: 55 ,usi Giwlegdg,g i8g had Gl,S auwlxo

const filtered = useMemo(
() => products.filter((p) => p.title.includes(query)),
[products, queryl,

)7

// useCallback: U xloy <ol @b cuge MEMO g )5l 35j,
const handleSelect = useCallback((id: string) => setSelected(id), [1);

return (
<>

<input value={query} onChange={(e) => setQuery(e.target.value)} />
{filtered.map((p) => (
<ProductCard key={p.id} product={p} onSelect={handleSelect} />
)}
</>

);

memoization .l oLl aw %
onClick={() => ...} L style={{}} (ko) 55,0 3> Prop asuwes aS iigmelS g9, memo ()
%z) oljl Wlawlxe gl useMemo (¥ xS0 a8lsl auglioe digjo hid ¢ cuwl il — (useCallback g
2o — b o Memo 635,S aSgl g UseCallback (VY .cuuwl old jl yidny Giybpw — (63lw wldac
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iw> memoization L kdl>1as :React Compiler |

8395 jobay g AiSe k=i |) Leuid 3S aS el build gloj Hljpl S5 (PoPO ,iuSI o). asuws) React Compiler
useCallback / useMemo / memo gy VYU 1S xS0 adlol suwgie pluwsl asol jl 5ga8> memoization

reuld dwlgs |y (LS gloo

e N N
(6xiv05lw) XS0 Agi Hhiluels az gl Saunigio Azl
function ProductGrid(t0) { function ProductGrid({ products }) {
const $ = _c(6); // cache slots const [query, setQuery] = useState('');
!/l ... const filtered = products.filter(
let filtered; p => p.title.includes(query)
if ($[0] !'== products );
|l $[21] !== query) { const handleSelect = (id) => ...;
filtered = products.filter(...); return filtered.map(p =>
$[0] = products; $[1] = query; <ProductCard
$[2] = filtered; product={p}
} else filtered = $[2]; onSelect={handleSelect}
// handleSelect ¢ JSX xgive 4iS po />
3 E
}
. RN J

0)Lg> b 03,55 jusi Ll gdg)9 )§| 255,89 JSX iz 13S0 S (ng..uols b QJ) Oyl Cb.w 20 Mlels

A 031> b9l P lad ) cual Lga el aislw

Compiler U ;L ¢ywilgd i

(WS aSepl @) 35S0 3y 1) Chlxie AS (S cule) |) Rules of React aS 35S0 diugy |) 635 hid JLLwls ¢
.pl3S 3,650 ESLint

Sugis 932 35 )5 Lol .l HB5lw T b JLLwelS 468 Wi Cud iV |) 5990 UseMemo / memo ¢

25)ls «i5- Memon ¢liss saubaingy glocuiigrels DevTools > ¢

oslaiwl "use memo" guSpl> g compilationMode: ‘'annotation' @S I Ly G gl ¢
AS

Lo ilw)jg)as (gauuglgl :Concurrent Rendering |

Ay g A a.wl.: ).3)[5 629)9 © QASS u:Bg.»o |) u.auo.cbhns )N .XJ|9JL,40 React .cuuwl ggd.l@ )N «React 18 )‘|

S €699 il jg)au p13S 3u0eSy 0L culblB ¢l I eslatwl gl a5 dsldl
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useTransition e

® ®® src/features/search/SearchPage.tsx

import { useState, useTransition } from 'react';

export function SearchPage({ allItems }: { allItems: Item[] }) {
const [query, setQuery] = useState(''); /] sy98: input b ST b
const [results, setResults] = useState(allItems);
const [isPending, startTransition] = useTransition();

function handleChange(e: React.ChangeEvent<HTMLInputElement>) {
const q = e.target.value;

setQuery(q); /] Y4 caglgl
startTransition(() => {
setResults(heavyFilter(allltems, q)); /] @h8h8 (b cugly
};
}
return (
<>
<input value={query} onChange={handleChange} />
<div style={{ opacity: isPending ? 0.6 : 1 }}>
<HeavylList items={results} />
</div>
</>
)7
}

useDeferredValue e

13915 55 o> state g suslgs 05 b (3ul e Props jl) ausSes Jyiss |y jlade idg

function SearchResults({ query }: { query: string }) {
const deferredQuery = useDeferredValue(query);
const isStale = query !== deferredQuery;

const results = useMemo(() => heavyFilter(items, deferredQuery), [deferredQuery]);
return <HeavyList items={results} style={{ opacity: isStale ? 0.6 : 1 }} />;
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.3)S adlsl adgl ja5) gl ) initialvValue

Hlxse Sy setState >g5 69 JyisS
Wle Glzulis/props jl jlade idg S0 set (lisgs | state idg 5,8
value !== deferred auwléol o isPending

19b o Jilooo (0238 Ul o> 05 ol |, fallback Suspense b
Suspense g Transition + +
React (aolgs 0 iz 631> aS (i puuss Wio) dqu suspend el startTransition Jsl> setState Sl 5
13505 U] l)lS aS cuwl (6158, 18> ¢yl dawp dadz 0315 B 3yld 0 o Iy =d Ul fallback ¢slsoliv gloas S
W s el Sl il e ¢

unmount (React 19.2) g9 3)Splegis — <Activity> |
®®® src/app/Tabs.tsx

import { Activity } from 'react';

export function Tabs({ active }: { active: 'feed' | 'profile' }) {
return (
<>
<Activity mode={active === 'feed' ? 'visible' : 'hidden'}>
<Feed />
</Activity>
<Activity mode={active === 'profile' ? 'visible' : 'hidden'}>
<Profile />
</Activity>
</>
)7

cleanup iwloEffect 5,50 display: none Lol sgiv0i Bi> DOM jlI ciiguelS : hidden cdls >

oo el coglgl guyieS b ol glogilnje,a e ha> (Nput jlade «Jg)Swl) state g g0

.(5)49U [olil.d) ro)é state ko> AR Y-7-) )AJ)W :.)J\Sl_,o u.u.S)Jgus) ULwU..u ,.;)lS as UJLCDK_AJ :LQ).)H)[S
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Virtualization : S, glocuud |

S ) |y viewport 515 glo il bhid (U)o glocuud gl
®®® src/components/Virtuallist.tsx

import { useVirtualizer } from '@tanstack/react-virtual';
import { useRef } from 'react’';

export function VirtuallList({ items }: { items: string[] }) {
const parentRef = useRef<HTMLDivElement>(null);
const virtualizer = useVirtualizer({
count: items.length,
getScrollElement: () => parentRef.current,
estimateSize: () => 48,

I7)?
return (
<div ref={parentRef} style={{ height: 600, overflow: 'auto' }}>
<div style={{ height: virtualizer.getTotalSize(), position: 'relative' }}>
{virtualizer.getVirtualItems().map((v) => (
<div
key={v.key}
style={{
position: 'absolute', top: v.start, height: v.size, width: '100%',
b
>
{items[v.index]}
</div>
))}
</div>
</div>
)7

o) Cund s |
5,135 Rules of React gl ESLint g vuwl Jled React Compiler
o3 aiils a5 (6auSWpae Sudp) gl ulSel a> U state
Bloas Iaz puiesS jl iy sloContext
Mo startTransition 31> ¢uSiw gloilw)jg

Bleasd virtualize S, glocuud

o o o o o g

(1% Juad) xlossv code-split lazy UL wlxaw

React 19 gol> (sloisl, n Concurrent Rendering g React Compiler ()5 - 19 Juad o



(WebP/AVIF) (y)30 ¢uoyd g gupo 05151 b dazy pglai O
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(Zwb L) a>bao ©YIguw “
bl 03)S5 s (Lxbaw augléo b) props 81 asS szuie )9b |) CiigaelS S3iS 0 ()15 a> memo — Junior
S50 ) plzes |) Context | L3I state juei oS ) ) Jlg jl bl daze )3,
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ogyl> 5L isPending @ g Jwje lao |y setState ylidgs (i8g useTransition .auSe €G)99,mEn
Al asdls Hlade jl «estiblaaden asuuws Sy duolgS o b 3o 09w jl )lade i89 useDeferredValue
Sl diuwlg Rules of React a; 1> g aiS (isS |) (gju2 a2 3,80 paoudi joh> Senior — React Compiler
XS0 Jud=i 1) lojusio/props/state 4 wylbue jo LSy (aiSe Ju (HIR) Like Ginles o @ 1) aS ,LlwelS
Jed=s ol 590 auloojb o glogdg)9 i L basd aS djlwe (S wilwl S «reactive s>lgn ;o ¢ly 9
il 2B Gz @ azxio L xS mutate |) props (a5 S|« galls a0y g 23yl yolée S0 480
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g Zustand: Redux Toolkit : ulido )> state cuuie 20
Jotai

2l g0 E90 «Siglstate £95 azn b cuw)d Fwl 9wl React wilgw (0)5))S5y jlI S «Sstate alulis plasy

Al andly wloBT Gkl b 1S e dwglie L=lg 35 U |y woamo Il duw (uguw XS0 gakyaiuws |y state [yl Juad

S (gAwaiaw |y 595 state :Jol |

Guwlio Hljl JUo state gg

useReducer . useState input jlaéo gio gy dimu/ ;L (Local) =0

Context 0 30SY )18 (U (i PR ES Syidino

Zustand / Redux Toolkit / Jotai Finlpg (LBawge 6356S iy Ay daw 22yy (6 pwlyan
TanStack Query / SWR 2oy «Vaamo (Server cache) 9w

g, Search params Jd=8 L6 caxdwo pilad URL

React Hook Form / useActionState l>ald glolas g usléo p3e)

Sywlpw store )5 jg,uw 6315 :obiil (yayiS) %
race condition g invalidation. refetch. loading . ,iS Jb g3 izy Redux/Zustand )5 APl &uwly ¢ol),8
Ao kel server state ()5)Sla> b a0 plzsl TanStack Query aS el ()8 e ol S G |

Ll L85 Context aS cuwl SzgS ;38T 635l 8L (5 uwlpw state

boilerplate (g4 g2 «65Lw — Zustand |
® 00 Terminal

npm install zustand
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®®® src/stores/cartStore.ts

import { create } from 'zustand';
import { persist } from 'zustand/middleware’;

type CartItem = { id: string; title: string; price: number; qty: number };

type CartStore = {
items: CartItem[];
add: (item: Omit<CartItem, 'gty's>) => void;
remove: (id: string) => void;
clear: () => void;
total: () => number;

};

export const useCartStore = create<CartStore>()(

persist(
(set, get) => ({
items: [],
add: (item) =>
set((s) => {
const exists = s.items.find((i) => i.id === item.id);
return {
items: exists
? s.items.map((i) => (i.id === item.id ? { ...i, qty: i.qty + 1 } : 1))
[...s.items, { ...item, qty: 1 }],
IrE
B,
remove: (id) => set((s) => ({ items: s.items.filter((i) => i.id !== id) })),

clear: () => set({ items: [] }),
total: () => get().items.reduce((sum, i) => sum + i.price * i.qty, 0),
B,
{ name: 'cart' }, // localStorage key
),
);
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® ®® src/features/cart/CartBadge.tsx

/] selector: ,us oL a5 wgie )3 dlass puss b bhid cuigwlS ¢l store
export function CartBadge() {
const count = useCartStore((s) => s.items.length);
return <span className="badge">{count}</span>;

export function AddButton({ product }: { product: Product }) {
const add = useCartStore((s) => s.add); // o0 adlal )u) Sy 4l 2
return <button onClick={() => add(product)}>¢>g;él</button>;

oslaiwl b8 g (persist/devtools/immer (gl middleware «ubghs | «(L>I> Provider. selector (g :Llje

.(useCartStore.getState() ) wiiguolS jl 2,

selector sucld +

sy b iy selector (g useCartStore() .auS Wil |y gV Gy o25S2gS selector b adios

useCartStore(useShallow((s) :3:5S eslaiwl useShallow jl 3ld xiz Wbkl gly .3gib 0 ) store
=> ({ a: s.a, b: s.b })))

e eSO OOBTOSIOSERSIOSOEBTODS
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ilojlw 3)laitiuwl — Redux Toolkit |
sl ) Hlzas g 35S ()% | ¢l Redux Toolkit (RTK) Lol s oLy boilerplate JuJsas SuwMls Redux

:uwl wga=o RTK Query g yulis o DevTools il S sl Jusa S)p

®®® src/store/cartSlice.ts

import { createSlice, type PayloadAction } from '@reduxjs/toolkit';

type CartState = { items: CartItem[] };
const initialState: CartState = { items: [] };

export const cartSlice = createSlice({
name: 'cart',
initialState,
reducers: {
// Immer Jsls: «mutation» (>g,5 uwwgu immutable wuwl
added(state, action: PayloadAction<Omit<CartItem, 'qty'>>) {
const existing = state.items.find((i) => i.id === action.payload.id);
if (existing) existing.qty += 1;
else state.items.push({ ...action.payload, qty: 1 });

Iy
removed(state, action: PayloadAction<string>) {

state.items = state.items.filter((i) => i.id !== action.payload);
Iy

b
selectors: {
selectCount: (s) => s.items.length,
selectTotal: (s) => s.items.reduce((sum, i) => sum + i.price * i.qty, 0),

},
B

export const { added, removed } = cartSlice.actions;
export const { selectCount, selectTotal } = cartSlice.selectors;
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®®® src/store/index.ts

import { configureStore } from '@reduxjs/toolkit';
import { cartSlice } from './cartSlice';

export const store = configureStore({ reducer: { cart: cartSlice.reducer } });
export type RootState = ReturnType<typeof store.getState>;
export type AppDispatch = typeof store.dispatch;

/] oxin gl gloSga

import { useDispatch, useSelector } from 'react-redux';

export const useAppDispatch = useDispatch.withTypes<AppDispatch>();
export const useAppSelector = useSelector.withTypes<RootState>();

const count = useAppSelector(selectCount);
const dispatch = useAppDispatch();
dispatch(added(product));

(VU a5 yuib) il Jotai — state |

TSy 9 SzeS (glapily «S)j store S gleay
®®® src/atoms/cart.ts

import { atom } from 'jotai';
import { atomWithStorage } from 'jotai/utils';

export const cartItemsAtom = atomWithStorage<CartItem[]>('cart', [1);

/] pus5 b, 5595 toaub@iime eil cartItemsAtom sgie jo o
export const cartTotalAtom = atom((get) =>
get(cartItemsAtom).reduce((sum, i) => sum + i.price * i.qty, 0),

)i

/] Gissvgi-lss @3l (action)
export const addToCartAtom = atom(null, (get, set, item: Omit<CartItem, 'qty's>) => {
const items = get(cartItemsAtom);

const exists = items.find((i) => i.id === item.id);
set(
cartItemsAtom,
exists
? items.map((i) => (i.id === item.id ? { ...i, qty: i.qty + 1 } : i))
[...items, { ...item, qty: 1 }],
)7
B
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import { useAtomValue, useSetAtom } from 'jotai';

const total = useAtomValue(cartTotalAtom);
useSetAtom(addToCartAtom);

const addToCart

L) 9 Cowl L,JL(: (.Jl.clﬂ_) lsl.cb_))g.f.&b Oz lSL‘bP)é ‘Lm)iafhﬂ),gg) P d c\li.;.u.3|9 9 o.).15|),3 lSLmstate lSI)-.’ Jotai

g0 a)LSy (async eil) Suspense

2l amlio |
Context Jotai Redux Toolkit Zustand
° WKB~ NKB~ \KB~ ax>
@S @S hawgie @S s Boilerplate
X (per-atom) ;% / Selector
(€
React Oy (middleware) DevTools
DevTools
X X RTK Query TanStack) X >I> Server state
(Query
oo buwgiops buwgio eS GRS o
JsiaS 031> o0l state Owled (S5 pus LoSPA sl cawbio
0y Cadew

‘useSyncExternalStore” a;l; ) aoo i

L L S e oslaiwl useSyncExternalStore ;I React & Jlail glp Sweo Jotai g Zustand. Redux

23S ool 1) Sgo e ujlwe |y glisgs store (g, ,S1 .35l tearing g 15,5;Lw Concurrent Rendering

React 19 gol> gloiol,
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(I Juas)
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huugio Ol gly sbanogi o3l |
®®® state architecture

URL (search params) 5 @i il

TanStack Query > Hopw glwosly des

Zustand (V¥ G store) o  wlohis xSy ik duw UL jusiy
Context > pbjeicauth session

useState / useReducer > (leypssl) 5o juzaes

(Zwb L) a>bao ©YIguw “

acs value ,usei o o)la selector oz Scuws wuwlio usiy state glp Context l,> — Junior
bl asbls Lo (S2eS Likde s SI Lis JS e ) |) eesiiSuas

9 wuwl Jgjlo xbuw > singleton S store $3)15 e az g AiS0 IS j9b=> Provider (935 Mid — Zustand
Syidno dcwlgs)> o SSR( store > :cuc .ogub 0 Subscribe ¢ au useSyncExternalStore UL Sgo
.(Next.js glp Zustand Louw, 593J1) 394 aisLw Context L per-request 3L g S0

/action) alpScusuw s15)h8 @) S5 pui Gi8g Tl Caw)d wlkil jid iloj a> Senior — Redux Toolkit
«lp saga/listener) oxuxy middleware ((time-travel debugging) wlpusi JolS (2L, «(reducer/selector
dawgio/S=gS Ol glp 30> ;L server state az)Lsy J>ol) plgicay RTK Query L (glal>yosiz ()8 glogl,>

)l axzgi O Ao )by
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React )> Clean Code g 6j9,s 5)loo 21

asly (React ybloay a5 — 398 6yl 2gSiulEyme ol (San euini olo )3 iSue LIS e Jol @ian ;5 aS LSl

)l30 a3 0355 wlbide ) |, 0592 aS JDI ;0 ubjgel ) Lgol g g3V gy )LSlw Joad ol .5)lame d94 jbloay

(&9 pulwl p» jlislw Jsine |

®0®® X Type-based

src/
I— components/ # o 8!
— hooks/ # o Julo

I— utils/
I— contexts/
L— pages/

)y oSl gloJald 4)2.\9 S s duigy & D 9> ARy (A)S Jw a4 bgyyo ja>dedy OH8L 65y Ay b

awl Sooyaé Lyl joud Wi g ASe e
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(6asvanogi) feature-based ,tisLw |

00 Feature-based

src/
|-— app/ # ;lulel,: router.tsx. providers.tsx. layouts/
|-— features/ # B> B g LeSsg5 1ymud o
— auth/
I— api/ # wlgs fetch ¢ query options
I— components/ # LoginForm, UserMenu
|— hooks/ # useSession
I— stores/ # (s wygo ,5)
|— types.ts
L— index.ts # B API ;2.0 Logac
— cart/
— products/
— components/ # UL awol> Ghio g9 g Loges
— ui/ # Button, Input, Dialog (shadcn)
— Tlayout/ # Container, PageHeader
— hooks/ # Logoc gloSgs (useMediaQuery, useDebounce)
|— lib/ # Gislwgj glo)lpl: apiClient, cn, formatters
I— config/ # loculicenv
L— types/ # pwhw Gloyl

— XS0 import types g lib « hooks « components/ui jl (o935 jl hid feature yo 1> aS :00cld

ekl app a ;5 b (egec API) index.ts @b jl oyzd g blG)l . euliuwe ygody 1505 j28 5l &

-390
®®©® src/features/cart/index.ts
export { CartBadge } from './components/CartBadge';
export { useCartStore } from './stores/cartStore';
export type { CartItem } from './types';
ESLint b lojye Jlacl + =
@adiano  IMport  gol> no-restricted-imports (g8 L eslint-plugin-boundaries UL S
Jlacl I o Hlpl aS (g)lamo 2030 |, features/products JsI> 51 features/cart/components/. .. 5
Do 0 yugolyd deadline ¢ypdgl j> sSs ¢
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128 Sy veyd v |

4 A ( N\ 4 N\ 4 2\
UI Hooks API / Services Types
foinlos glocuigrels Sy g stateful ghio 03> Juaw fetch aiols glo ro
- - -
JSX (35,.8 0 props l>query Bl i) el
DS 50
N J & J N J - J

® ®® src/features/products/api/products.api.ts

import { apiClient } from '@/lib/apiClient';
import { queryOptions } from '@tanstack/react-query';
import { productSchema, type Product } from '../types';

async function fetchProducts(category: string): Promise<Product[]> {
const data = await apiClient.get( /products?category=${category} );
return productSchema.array().parse(data); // pioww jro Loiuwlicl

// query options ;> eslaiwllé loader: g wisgwls prefetch
export const productsQuery = (category: string) =>
queryOptions({
queryKey: ['products', category],
queryFn: () => fetchProducts(category),
)7

®®® src/features/products/components/Productlist.tsx

export function ProductList({ category }: { category: string }) {
const { data } = useSuspenseQuery(productsQuery(category));
return <Product6rid products={data} />; // Product6rid: _.ules Wols
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®O®® src/lib/apiClient.ts

import { API_URL } from '@/config/env’';
class ApiError extends Error {

constructor(public status: number, message: string) { super(message); }

async function request<T>(path: string, init?: RequestInit): Promise<T> {
const res = await fetch( ${API_URL}${path} , {

...init,
headers: { 'Content-Type': 'application/json', ...init?.headers },
credentials: 'include',
)¢
if (!res.ok) throw new ApiError(res.status, await res.text());
return res.status === 204 ? (undefined as T) : res.json();

export const apiClient = {
get: <T>(p: string) => request<T>(p),
post: <T>(p: string, body: unknown) =>
request<T>(p, { method: 'POST', body: JSON.stringify(body) }),
put: <T>(p: string, body: unknown) =>
request<T>(p, { method: 'PUT', body: JSON.stringify(body) }),
delete: <T>(p: string) => request<T>(p, { method: 'DELETE' }),
P

SAaaggi CiguelS )5 pls fetch jSyo retry g SV dbs ey e @uth header gl ahis S
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React ;> juoi as Jguol |

Jool

ASty = gl 1 Gy b b 100~ 1 Gy
CiiigaolS ) Loi (inylaw S )5 Ghie

Avatar2 jl yig» UserAvatarWithStatus

CuSyi =l 6)gh50 30z CiigaelS ailis prop Vol Gl
231 Gol juwe «Jol loading/las/ Js glocdl>
config/ ;> const MAX_UPLOAD_MB = 5

o uuSes el ol )US ol g Joliwl cuns

31> azy)U git foabdis = sauicielS

S2gS Cuiigels

Lo 1 Bhiio (gjlwlaz

LoS (5,135

@S Props

Early return

magic number/string (9
Colocation

050 2S Wi>

ieTl v I

// api/users.api.ts
export const userQuery = (id) =>
queryOptions({
queryKey: ['user', id],
queryFn: () => fetchUser(id),
77

// components/UserPage.tsx
function UserPage({ id }) {
const { data: user } =
useSuspenseQuery(userQuery(id));
return <UserProfile user={user} />;
}

// ErrorBoundary + Suspense ,> layout

React 19 gol> slaiol,

Wo

G3war) as Egli Ciiigaols jl :)gisdg) JUio @

function UserPage({ id }) {
const [user, setUser] = useState();
const [loading, setlLoading] =
useState(true);
const [err, setErr] =
useEffect(() => {
fetch('/api/users/' + id)
.then(r => r.json())
.then(setUser)
.catch(setErr)
.finally(() => setlLoading(false));
Foo[idD;
if (loading) return <Spinner/>;
if (err) return <p>ls</p>;
return <div>{/* Ao hs JSX */}</div>;

useState();
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Jbo 315,18 &y
ProductCard.tsx PascalCase CaidgaelS
useCart.ts use L camelCase Sgo
products.api.ts . formatPrice.ts dot-suffix L camelCase gy /)l
= »28 ;2,5 types.ts b
ProductCard.test.tsx .test UL Ju8,Ls G
MAX_ITEMS J=21 ;> UPPER_SNAKE ool
2S CauidsS loyll |
® ® ® package.json (scripts)
{
"scripts": {
"dev": "Vite“,
"build": "tsc -b && vite build",
"lint": "eslint . --max-warnings 0",
"format": "prettier --write .",
"typecheck": "tsc --noEmit",
"test": "vitest",
"prepare": "husky"
¥
}

5lg Wol 3y 35 3¢ Lol aidlyuss gloud g, format g commit. lint ,o ;| J.& husky + lint-staged L

React 19 gol> gloiol,
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Gl e )US S0 i po b aS (635 (92 Swawl type-based jl yigs feature-based lisLw I,> — Junior
S>gS Aindi Sy yzad 4> ()92 dgd0 gy w onboarding g wuwl eslw y2é 21wl L bi> (VL cohesion)
)l

Lol cawl jiso (Loi jl Ghio 2las) Lol oxl Suwl yize jeio «Mid — «Presentational vs Container
u_éa)m.o ly UT oS puug.uols 9 3> 0 a3 ) Glio W)Ln.w th.cb «Container puug.wls slow 103)S juss LS)L‘”°-)L.§¥
Y PRy U;).J.\Ju.m., 9§J| o2l S e

il @ aelgd oo b SauS e wudadlxo (architecture erosion) (iulwyd ply 53 Iy (g)lo=o jgh> — Senior
slocuwi (egee APl gylgicas index.ts dwoly)8 gl importe TypeScript strict glojo gl ESLint
&l ADR (Architecture Decision Records) g «cuud S b 35 ;b «(dependency-cruiser Jio) (5)loso
oo @S 3181 (538, L o pueunal U lodlyzn wud
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logSUl ¢l (6550 b . 35losd aisl yasuiv o3l 3> (g9, (Radix. Headless Ul shadcn) glad,> Ul gloaslsylis
251> gleslw APl po g 35pisdlhsil po aS jluy GalocdigwlS Algi e

Sy (slduigrols — Compound Components |

o 251350 Syl a4y Context gu,b jl 1) state aS locuisguolS jl gleslgils prop Yo b cuiigrelS Sy gloay

:HTML ,> <option> ¢ <select>
®®® src/components/ui/Tabs.tsx (1/2)

import { createContext, use, useld, useState, type ReactNode } from 'react';

type TabsCtx = { active: string; setActive: (v: string) => void; baseld: string };
const TabsContext = createContext<TabsCtx m null>(null);
const useTabs = () => {

const ctx = use(TabsContext);

if (lctx) throw new Error('Tabs.* J=l>oub <Tabs> aab');

return ctx;

g

type TabsProps = { defaultValue: string; children: ReactNode };

export function Tabs({ defaultValue, children }: TabsProps) {
const [active, setActive] = useState(defaultValue);

const baseld = useld();
return <TabsContext value={{ active, setActive, baseId }}>{children}</TabsContext>;
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3 355lwo )Bjlw ARIA gloawlun useld U g dsuwy o Syisiwe State a useTabs() @uyb jl 2559 sl

3,50 JSub <Tabs.Trigger> API U 3¢ 0 )lgw Tabs (gg, property <jgod obb
®®® src/components/ui/Tabs.tsx (2/2)

function List({ children }: { children: ReactNode }) {
return <div role="tablist" className="flex gap-1 border-b">{children}</div>;

function Trigger({ value, children }: { value: string; children: ReactNode }) {
const { active, setActive, baseld } = useTabs();
const selected = active === value;
return (
<button
role="tab"
id={" ${baseId}-tab-${value} }
aria-selected={selected}
aria-controls={ ${baseld}-panel-${value} }
tabIndex={selected ? 0 : -1}
onClick={() => setActive(value)}
className={selected ? 'border-b-2 border-brand-560 font-bold' : ''}

{children}
</button>

);

function Panel({ value, children }: { value: string; children: ReactNode }) {

const { active, baseIld } = useTabs();

if (active !== value) return null;

return (

<div

role="tabpanel"
id={ ${baseId}-panel-${value} '}
aria-labelledby=9{ ${baseId}-tab-${value} }

{children}
</div>

Tabs.List = List;
Tabs.Trigger = Trigger;
Tabs.Panel = Panel;
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<Tabs defaultValue="specs">
<Tabs.List>
<Tabs.Trigger value="specs">wlaxiw</Tabs.Trigger>
<Tabs.Trigger value="reviews">wli</Tabs.Trigger>
</Tabs.List>
<Tabs.Panel value="specs"><SpecsTable /></Tabs.Panel>
<Tabs.Panel value="reviews"><Reviews /></Tabs.Panel>
</Tabs>

Aolgsy gauaz Tabs prop aseyl vy (Trigger Sy LS ¢oSal Sy Wio) Nz o ) Hisle wblil easSBuas

.mismatch 930 SSR > i> — 35w ARIA glp LSy gloawlus useld

Oloje luiiny — Controlled / Uncontrolled |

51 state wygo ol e > toadn S b 031> value Sl:npluse ) cdls 93 o glad,s glocsigrels
® ®® src/hooks/useControllableState.ts

import { useState } from 'react';

export function useControllableState<T>({
value,
defaultValue,
onChange,
Foo A
value?: T;
defaultValue: T;
onChange?: (v: T) => void;

P A
const [internal, setInternal] = useState(defaultValue);
const isControlled = value !== undefined;

const current = isControlled ? value : internal;

function set(next: T) {
if (!isControlled) setInternal(next);
onChange?. (next);

}

return [current, set] as const;
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export function Tabs(props: TabsProps) {
const { value, defaultValue = '', onValueChange, children } = props;
const [active, setActive] = useControllableState({
value, defaultValue, onChange: onValueChange,
i
/] ...

<Tabs defaultValue="a" /> // uncontrolled
<Tabs value={tab} onValueChange={setTab} /> // controlled (UL pBes U URL)

Egiao yoc Jgb ) Cll> pusi A

(usSep U jlado @ undefined I value ) >qi l>asl> uncontrolled g controlled ¢y 3uls CiigrelS

o L nUlL aues plis | « B suslgS Lo S| asde 1)l aes e <input> gly React

. undefined «

DOM v_‘ﬁlyod.lud.w jl aﬂﬁ ).\3) — Portal l

transform L overflow: hidden U gpaic J3I5 )51 bl taiil juzaas VL 3L Toast g Modal: Tooltip
React w3y )5 as Jl> )5 S0y, document.body > Iy logl createPortal .xgio 63y Al
Ailose AL (Losloyg) g Context L) loglos

32555 G32 |y ogs “<dialog>” +
aV g diwojpme 1v3)S inert (Escape b ¢y fOCus trap ogs joba; showModal() L <dialog> aic
62924800 (G plywpiwd IS b o iSue Hluikiy Lol GbS)gmw des YoPs )5 L)l |, top-layer

Ll dude Hlizes ¢pilly overflow U g)55lw gl Lol cuwss oV top-layer gl po Portal is 3¢ 0

e 0O OSSOSO OEBTOSERSPOS
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1A 0 b Vo jl jieS )5 JolS Modal S, — )18, gl <dialog> g g l38il> gl Portal — g5 yo wusS)s
®®® src/components/ui/Modal.tsx

import { createPortal } from 'react-dom';
import { useEffect, useRef, type ReactNode } from 'react';

type ModalProps = { open: boolean; onClose: () => void; children: ReactNode };

export function Modal({ open, onClose, children }: ModalProps) {
const dialogRef = useRef<HTMLDialogElement>(null);

useEffect(() => {
const el = dialogRef.current;
if (!el) return;
if (open && !el.open) el.showModal(); // os: focus trap + Escape + backdrop
if (lopen &% el.open) el.close();
}, [openl);

if (!open) return null;

return createPortal(
<dialog
ref={dialogRef}
onClose={onClose}
className="rounded-x1 p-6 backdrop:bg-black/50"

{children}
</dialog>,
document.body,

);
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as Polymorphic Component — prop |
®®® src/components/ui/Text.tsx

import type { ComponentPropsWithoutRef, ElementType } from 'react';

type TextProps<T extends ElementType> = {

as?: T;

size?: 'sm' | 'md' | 'l9';
} & Omit<ComponentPropsWithoutRef[<|[T>, 'as' | 'size'>;
export function Text<T extends ElementType = 'p'>(

{ as, size = 'md', className, ...props }: TextProps<T>,
) {

const Component = as ?? 'p';
return <Component className={ text-${size} ${className ?? ''}'} {...props} />;

<Text as="h1l" size="1g">glgic</Text> // props ;= hl
<Text as="a" href="/x">suJ</Text> // href _i8g has as="a"

el yig)de 2550l (Radix) asChild (go8Jl . S0 glisuwl |y jlxe props « as wlwl , TypeScript

X3S e merge ol g, ) Props g xS0 volS Slot L 1) 355,98 « as gl
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Ul y9s ghio — Headless Component |

130yl 6355 WBpia0 @y WolS 1) 523y g S @l 1) (ARIA 5,9, (state) JolS ghio

® ®® src/hooks/useDisclosure.ts

import { useCallback, useld, useState } from 'react';

export function useDisclosure(initial = false) {

const [isOpen, setOpen] = useState(initial);

const id = useId();

const open = useCallback(() => setOpen(true), [1);

const close = useCallback(() => setOpen(false), [1);
const toggle = useCallback(() => setOpen((v) => !v), [1);

return {
isOpen, open, close, toggle,
/] «prop getters»: polc gy sy ¢lp o3kl GloSig
getTriggerProps: () => ({

'aria-expanded': isOpen, 'aria-controls': id, onClick:

B,
getPanelProps: () => ({ id, hidden: !isOpen }),

};

const d = useDisclosure();

<button {...d.getTriggerProps[Q[}>wlsj></button>
<section {...d.getPanelProps[()[}>[.J</section>

React 19 gol> (gloiol, w9

toggle,

ool g ag)ls> Jobiawl JiS 7lee lass :cuwl Headless Ul o React Aria (Radix Primitives aa.uls (.85 ¢yl

.)..uSUA G -Y] |) (SH.X;;L,A»)ILM.)
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®®® src/components/ui/Slot.tsx

asChild / Slot |

import { cloneElement, isValidElement } from 'react';
import type { ReactNode, HTMLAttributes } from 'react';

type SlotProps = HTMLAttributes<HTMLElement> & { children: ReactNode };

export function Slot({ children,

...props }: SlotProps) {

if (!isValidElement<HTMLAttributes[<HTMLElement>>(children)) return null;

return cloneElement(children, {

...props,
...children.props,

className: [props.className, children.props.className].filter(Boolean).join(' '),

B

// Button L asChild

function Button({ asChild, ...props }: ButtonProps & { asChild?: boolean }) {

const Comp = asChild ? Slot :

'button';

return <Comp className={buttonStyles} {...props} />;

/] Sid )8, anS> Jobiuwl

<Button asChild><Link to="/shop">oKug,8</Link></Button>

oSl

oS sl Joa |

W

Compound Components
Controlled/Uncontrolled
<dialog> + Portal
Polymorphic / asChild
prop getters L Headless hook

( renderItem ) Render prop

React 19 gol> gloiol,
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S e 5 oslagg) g Context

0SB pan) (6)lislw Blasil S35)l> (Gau)Say Props @ Cuws izjo a2 Mid — Compound Components
635lg> HTML auuis aS APl g (props slass jlasl ¢jg3u (3iSe JyiS 1) sy 0 (glgico g Wrapper oy
.Context a) Siuwlg 9 (gjlwesly Siuzun oS e g0

(DOM a) React wu)> jl React gloslag, $3,15 glali az g JiS 0 Wb jghe Portal j> wslag, — Senior
Sy Mg )81 :als a0 of gIReact Wlg onClick a4 «cuwl body > as modal 315 SIS taigyue YU
pasiil (o 1) modal J3Is SulS (S e wyp DOM (gq; |, contains aS 5)l> «ygw SudS» handler
sbalulis  onPointerDownOutside I eslaiwl L e.composedPath() U wyp :J=el) .2o300

.headless
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30 slbs Ginlas waskul schema b Gavu)licl pug)0 =8lg sloeyd Ehaw Vs g0l |y Actions Lilwe 9 Juad
ileslaiwl BB ao 31y )5 aS ologSIl Hles b — glad>josiz glope,d g React Hook Form b S)ju (gloeyd alud

XIS

wuwylicl + wuli «schema < — Zod |

®0®0® Terminal

npm install zod

® ®® src/features/auth/schemas.ts

import { z } from 'zod';

export const signupSchema = z

.object({
name: z.string().trim().min(2, 'W&,>v Jélsob'),
email: z.email('cuws uiso Juoul'),
password: z.string().min(8, 'ssSLSA Jdlas').regex(/[0-91/, 'sac Sy J8lbs'),
confirm: z.string(),
phone: z.string().regex(/209\d{9}$/, 'ciws jizo Jubge o)lais').optional(),
terms: z.literal(true, { error: 'cul gell owled Gipi' 1),

D)

.refine((d) => d.password
error: s olwsSy g, ',
path: ['confirm'l],

};

== d.confirm, {

/] ;1 b schema sgie zlywl

export type SignupInput = z.infer<typeof signupSchema>;

9w 9 g MS iy licl (gly Cudabs gaio Sy 139 iIMpOrt ao Node/Next 1lSy 5> Xlgige J28 o
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63 glolas L Action |
®0®@® src/lib/forms.ts

import { z } from 'zod';

export type FormState<T> = {
values?: Partial<Record<keyof T, string>>;
fieldErrors?: Partial<Record<keyof T, string[]>>;
formError?: string;
success?: boolean;

b

export function parseForm<S extends z.ZodType>(schema: S, formData: FormData) {
const raw = Object.fromEntries(formData) as Record<string, string>;
/] oSLS=: 'on' > true
const normalized = Object.fromEntries(
Object.entries(raw).map(([k, v]) => [k, v === 'on' ? true : vl),
)7
const result = schema.safeParse(normalized);
return { raw, result };

®®® src/features/auvth/SignupForm.tsx (1/2)

import { useActionState } from 'react’';

import { z } from 'zod';

import { signupSchema, type SignupInput } from './schemas';
import { parseForm, type FormState } from '@/lib/forms';
import { Field } from '(@/components/ui/Field’';

type SignupState = FormState<SignupInput>;

async function signupAction(_: SignupState, fd: FormData): Promise<SignupState> {
const { raw, result } = parseForm(signupSchema, fd);
if (!result.success) {
// Zod 4: z.flattenError gl>a; result.error.flatten()
return { values: raw, fieldErrors: z.flattenError(result.error).fieldErrors };
}
try {
await api.signup(result.data);
return { success: true };
} catch (e) {
return { values: raw, formError: (e as Error).message };
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@ ) GUSHL cubg hid cuiigelS )l 395 5 1) (Uas JSib «awles)d (mimw)licl) Ghio gaes Action
)50 &S5 defaultValue Ul L8 jslie Uas wygo )5 g 3Se Jrog loald

®®@® src/features/auth/SignupForm.tsx (2/2)

export function SignupForm() {
const [state, action, pending] = useActionState(signupAction, {});
if (state.success) return <SuccessMessage />;

return (
<form action={action} noValidate className="space-y-3">
<Field name="name" label=",pL"
defaultValue={state.values?.name} errors={state.fieldErrors?.name} />
<Field name="email" Tlabel="J.ol" type="email"
defaultValue={state.values?.email} errors={state.fieldErrors?.email} />
<Field name="password" label=",g.c jo," type="password"
errors={state.fieldErrors?.password} />
<Field name="confirm" label="js, ,ss" type="password"
errors={state.fieldErrors?.confirm} />
<label className="flex items-center gap-2">
<input type="checkbox" name="terms" /> puiie ) culed
</label>
{state.fieldErrors?.terms && (
<p className="text-red-600">{state.fieldErrors.terms[0]}</p>
)}
{state.formError && (
<p role="alert" className="text-red-600">{state.formError}</p>
)}
<button disabled={pending}>{pending ? '.' : 'ebLeu'}</button>
</form>

);
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®®® src/components/ui/Field.tsx

import { useIld, type ComponentProps } from 'react';

type FieldProps = ComponentProps<'input'> & { label: string; errors?: string[] };

export function Field({ label, errors, ...input }: FieldProps) {
const id = useId();
const errorId = “${id}-error’;
const invalid = !!errors?.length;
return (
<div>
<label htmlFor={id} className="block text-sm font-medium">{label}</label>
<input
id={id}

aria-invalid={invalid}
aria-describedby={invalid ? errorlId : undefined}
className={ rounded-1g border px-3 py-2 ${invalid ? 'border-red-500' : ''}'}
{...input}

/>

{invalid && (
<p id={errorId} className="mt-1 text-sm text-red-600">{errors![0]}</p>

)}

</div>

);

lSLQ’L.S)-’9 Lol £0gul 63> U.uuLo.: L‘)L‘i.)gb ‘SLO)rol:«,.g i} .LI\SUA U.ug.ob |) ;)g)p oY U’“““’)L“-CI noValidate

Ayl> &S5 g plamyiws gl ) type="email" / required

Jes > Progressive Enhancement +

submit ao JS o iz 9 MS,e 5 i 9y Server Function L Next.js/React Router )5 0,9 (jaao
ol @iawgSl el 3)lubuwl FieldErrors + values (o3l .5g4 0

CessOSOSIBTOERTOEDS

ol g S)50 gdpyd (gly — React Hook Form |

515 ;YL 2L React Hook Form o)l Loy glovayll g aiusly gloadud glabiz) ziow)licl (s Yo 0,8 (idg
(5lwe5 1) )9 JS 3330 535y 93,5l ¢ wluncontrolled Lo slisd)

®®0® Terminal

npm install react-hook-form @hookform/resolvers
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®®® src/features/orders/OrderForm.tsx (1/2)

import { useForm, useFieldArray } from 'react-hook-form';
import { zodResolver } from '@hookform/resolvers/zod';
import { z } from 'zod';

const itemSchema = z.object({
sku: z.string().min(1),
qty: z.coerce.number().int().min(1),
B
const orderSchema = z.object({
customer: z.string().min(2),
items: z.array(itemSchema).min(l, 'el8 <, Jélss'),
P

type OrderInput = z.infer<typeof orderSchema>;

export function OrderForm() {

const { register, control, handleSubmit, formState } = useForm<OrderInput>({
resolver: zodResolver(orderSchema),
defaultValues: { customer: '', items: [{ sku: '', qty: 1 }] },
mode: 'onBlur',

B

const { errors, isSubmitting } = formState;

const { fields, append, remove } = useFieldArray({ control, name: 'items' });

const onSubmit = async (data: OrderInput) => { await api.createOrder(data); };
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9 Wi> U 3950 S (index ) f.id b s o 9gdbe Cujpde yinliw pM8l gal)l useFieldArray U

25 pod |y ;505 gloals state (g8l
®®@® src/features/orders/OrderForm.tsx (2/2)

return (
<form onSubmit={handleSubmit(onSubmit)} className="space-y-3">
<input {...register[("customer[)[} placeholder=" g iio oL" />
{errors.customer &% <p>{errors.customer.message}</p>}

{fields.map((f, i) => (
<div key={f.id} className="flex gap-2">
<input {...register[Clitems.[${i}.sku[ )]} placeholder="uls ss" />
<input type="number" {...register[Clitems.[§{i}.qty[D]} />
<button type="button" onClick={() => remove(i)}>wi></button>
</div>

)}

{errors.items?.root & <p>{errors.items.root.message}</p>}

<button type="button" onClick={() => append({ sku: '', gty: 1 }}>

+ a2 eld
</button>
<button disabled={isSubmitting}> i)lew wui</button>

</form>

);

¢React Hook Form L useActionState |

React Hook Form Actions + Zod Hb=o

2> 5l G JToal hawgio G 65lw )9

ESE i (onChange) glabaz) zuuw)lscl

watch , useFieldArray Cadew wwlg gloalid g Lgy gloayl)l
) ¢ Progressive Enhancement

wlsulis 1+ wly g

J2 il Server Functions b buwl)ee

RHF s oauzy lalg 0,8 )31 sActions (o8 iy & uiSolpw 0acld
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(Wizard) glal>yosiz 0,9 |
L |, state ol .cuwl ol B oabgas o3> + al>yo plasy ol state bhsd cuwl @8 ploo glal>poriz 0,9
130l i W g oSy Jolho om j9a wilgd U awiS Jao (W Jad) useReducer

®®@® src/features/onboarding/Wizard.tsx (1/2)

import { useReducer } from 'react’;

type Data = { name?: string; email?: string; plan?: 'free' | 'pro' };
type State = { step: @ | 1 | 2; data: Data };
type Action = { type: 'next'; patch: Data } | { type: 'back' };

function reducer(s: State, a: Action): State {
switch (a.type) {
case 'next':

return {
step: Math.min(s.step + 1, 2) as State['step'],
data: { ...s.data, ...a.patch },

IrF

case 'back':
return { ...s, step: Math.max(s.step - 1, 0) as State['step'] };
}
}
React 19 gol> (gloiol, \FA
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hsd Wizard cusgrelS ogie aiig oesdly plésl g «Jud/iey aloyon (el aS cuwl ule Lo reducer

.)..\.A»)SUA UL} onNext lJ |) S9> Gosb ‘(olg Jr- 3] .x.iSU,o ) |) dlys (54.19).0
®®@® src/features/onboarding/Wizard.tsx (2/2)

const LABELS = ['Llgp', "ob', 'wwib'l;

export function Wizard() {
const [state, dispatch] = useReducer(reducer, { step: 0, data: {} });
const next = (patch: Data) => dispatch({ type: 'next', patch });
const back = () => dispatch({ type: 'back' });
const steps = [
<StepProfile key="p" data={state.data} onNext={next} />,
<StepPlan key="1" data={state.data} onNext={next} onBack={back} />,
<StepReview key="r" data={state.data} onBack={back} />,

17
return (
<>
<ol className="flex gap-2">{LABELS.map((label, i) => (
<li key={label} aria-current={i === state.step ? 'step' : undefined}>
{label}
</1i>
Ni</ol>
{steps[state.stepl}
</>
)7

@ |y yuizo 031> hidd g cwl ((z.object({...}).pick(...) ) Lbse> schema b Jétwo 08 Sy al>po jo
Ayl> a3 URL L sessionStorage ;> 1) data «yind) plSio wdying bhas> gl .a5uwyd 0 Vb

e UX wlss l
SSHS gl pBis b s plis submit b blur jl oy |) Uas> ¢
.8890U sUbMIt jl Gy jlolas Jud dgl g9y YweSed ¢
. one-time-code « tel . current-password . new-password . email :Cauw)> autoComplete ¢
(S0 |y JgySawl aS) type="number" gl>a Jubgo ;> slacl gl inputMode="numeric" ¢

s.replace(/[--9]/g, d => 036S Jodd oudSSl @ ovuwylacel 51 Jud/jgpm )5 ) owyld slacl ¢

LolPPEASVAQ' L index0f (d))
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(Zwb b) awsbiao ©YIgw “

ciglls .(DevTools: curl) cuwl (535 595 BB CipMS Sl L81S CuigllS Caoww hidd ziuwliicl [y> — Junior
S eslaiwl > 95 4o ;> | schema G a5, 6l Zod .ol (gl jgpw sl UX (gl

aiky) |) jazaes FormData Scuws> eyd > z.number() ¢ z.coerce.number() wolei — Mid
23S0 Jlacl I Number() lxil z.coerce.number() .so>,0 bas "5" (g9, z.number() 3.0
.S Juas boolean ay ) 'on' 3L e (uSLSS Glp

a> Concurrent React L (il 9 AiS 0 oslaiwl uncontrolled inputs jI React Hook Form Iy> — Senior
— 39505 )8 S 3o ) el ald S > i DOM losiimo polio oulgs 9 Pef ud b $3)15 i
| )l>0 a5 React B ) d9> RHF state (o> .cuwl (ugumo woldi (galud Oo (glopyd slp

A

Concurrent Rendering L G xS0 oslaiwl formState / watch (glp sile- useSyncExternalStore
W 5 g Cuu az)lsy W Progressive Enhancement g <form action> U :aigjo .35l ;55w

.5)l> adapter
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JolS g250 — s Cujyudne 24

o Jad ol aze (UM aeS> b aado ply b e b axbo )5 aS cuwl gl Jlgaw tcuwl pigbolis] b

) Uas Gi)liS (gl React 19 syas gloAPI g 35,0 dll dlaug) g @Sync jas) glolas cupie glp Vs gilwl

NS0 GO0
React guinsabl ) Uas gloil |
E5S 0 S 4z Jtio £o
Error Boundary user 89 user.name )y glbs
cawl null
Error Boundary »»> Promise s reject  Action/Suspense > async glbs
<form action> L use()
try/catch ¢,.5 .05 Error Boundary X onClick J=I> throw event handler glbs
olsg>
Error Boundary useEffect J=I>throw Effect gl
Boundary / e3> aslulis API ;1 500 aSub glas
window.onunhandledrejection wgex fetch().then() sl Promise

handler ,> catch

Error Boundary |

Az joi React om0 plin ¢jSuls Ul g 580 |y 395 <o p05 sl aS cuwl LidsguelS Error Boundary

:3S oolaiuwl react-error-boundary jl o)l S

®O®0® Terminal

npm install react-error-boundary
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® ®® src/components/ErrorFallback.tsx

import type { FallbackProps } from 'react-error-boundary';

export function ErrorFallback({ error, resetErrorBoundary }: FallbackProps) {
const message = error instanceof Error ? error.message : 'aislul glbs';
return (
<div
role="alert"
className="rounded-x1 border border-red-200 bg-red-50 p-6 text-center"

<h2 className="text-1g font-bold text-red-700">xel Liw JSuire</h2>
<p className="mt-2 text-sm text-red-600">{message}</p>
<button

onClick={resetErrorBoundary}

className="mt-4 rounded-1g bg-red-600 px-4 py-2 text-white"

S0 M
</button>
</div>

);

® ®® src/features/dashboard/Dashboard.tsx

import { ErrorBoundary } from 'react-error-boundary';
import { QueryErrorResetBoundary } from '@tanstack/react-query';

export function Dashboard() {
return (
<QueryErrorResetBoundary>

{({ reset }) => (

<ErrorBoundary
FallbackComponent={ErrorFallback}
onReset={reset} //] Jss yis TanStack Query oo Sy hlas
onError={(err, info) => logError(err, info.componentStack)}
resetKeys={[userId]} 34 Gy HS393 1S i
>
<Suspense fallback={<Skeleton />}>
<Stats />
</Suspense>
</ErrorBoundary>
)}

</QueryErrorResetBoundary>

);
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(Granular Boundaries) ayVai> (g5ilyiawl |
®®@® Error boundary layers

<App>
L ErrorBoundary (elieps gas» :gmluw» + reload)
(- RootLayout
L ErrorBoundary (axawo ;»: errorElement jig,)
L Page
F— ErrorBoundary () c=yg) — Suspense — <Chart/>
L ErrorBoundary (¥ w=g) — Suspense — <Feed/>

U999 15905 CanSuh Al aLBId |y (395 e )9 S WBIas Algise aS Ul Jiiuwe d>lg jo :0acld

ol ((E_Lé.) bs O:‘PT» bidd (g ywlw jpo 5 g jl ) H LSl 5 auls

event handler > s |

async function handleDelete() {
try {
await api.deleteItem(id);
toast.success (' i Wis');
} catch (e) {

const forbidden = e instanceof ApiError && e.status === 403;
toast.error(forbidden ? 'u)la cwpiwd' 1 '5gr (§8g0L Bi>");
logError(e);

F

d3b ) 5 gleo SI bl cwl x5 jl 2 gez 5Sues | handler glas Error Boundary
WX — e Boundary a; las oues plxil <form action> L startTransition(async () => ...)

Actions gLl ;I

handler jl Boundary a; (g3oc Uy +

;| useErrorBoundary U (s sddio S€ssion Uie) 59y Boundary as es handler glas auslgs 0 Lo
const { showBoundary } = useErrorBoundary(); ... catch (e) : react-error-boundary

.{ showBoundary(e); }

e eSO BSOSO OOESTOSEPODS
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(React 19) createRoot > las gloaiy;s |

:0lJToul jSyatie (9)SSY (gly aS 3)S adlsl root adauw > hook aw React 19
®0®0® src/main.tsx

createRoot(document.getElementById('root')!, {
// as ks> Boundary S (aWd console.error wé,.o)
onCaughtError(error, errorInfo) {
monitoring.capture(error, { stack: errorInfo.componentStack, handled: true });
}
/] zao as Hlas> Boundary ¢c8)Ss React | ws)> unmount 55
onUncaughtError(error, errorInfo) {
monitoring.capture(error, { stack: errorInfo.componentStack, handled: false });
Iy
/] & s React 55 LbLjb o5l (Jio hydration mismatch)
onRecoverableError(error, errorInfo) {
monitoring.capture(error, { level: 'warning' });
I7;
}) .render(<App />);

L a=lg by Sy (rethrow Sy ¢ Lol throw (S5) SV b 95 gloay 35S edlw |y Uas i)liS (puizes React 19
_)9.uuuo L_)l.‘> wlelbl (ol.o:i

(React 19.1) Slu> (gl Owner Stack |

import { captureOwnerStack } from 'react';
/] ) had development: 655 ,3,» |) cuiigulS ol cuiigrolS plaS xm30 ¢lis»

console.log(captureOwnerStack());
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throw gloas azuis (5631 :asiuis glolhas |

iy Ul ) g 35158y asuis s Sy throw gloas ((wyiwd (P ¢ svium)licl) Wil By glolas glp
13,50 b Boundary as ay)ls a5 «oybiieuéy glolas gl |y throw .aues Giulaes

®®® src/lib/result.ts

export type Result<T, E = string> = { ok: true; data: T } | { ok: false; error: E };

export async function safe<T>(p: Promise<T>): Promise<Result<T>> {
try {
return { ok: true, data: await p };
} catch (e) {
return { ok: false, error: e instanceof Error ? e.message : 'aislual glas' };

Jlizo glas gloywlls |
®®® src/lib/errors.ts

export class AppError extends Error {
constructor(
message: string,
public readonly code: string,
public readonly status = 500,

) o
super(message) ;
this.name = 'AppError';
}

}

export class NotFoundError extends AppError {
constructor(what = 'guo') { super( ${what} xis <oy, 'NOT_FOUND', 404); }
}

export class UnauthorizedError extends AppError {
constructor() { super('sgw o)lglail', "UNAUTHORIZED', 461); }

Ay (i by axbo = Folf ((SY @y eSplay) = ol 135,50 puouas error.code wlwl p Fallback >

D30 UJUXLJ + (s090L roLu -
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Production > yiub |

-9 Il

source «auwl> replay «I5l> ErrorBoundary L @sentry/react Sentry
map

yioskw Lol8 talin Bugsnag / Rollbar

Jslgs 0 az)LSy observability as ulo e gl U 5)lutuwl OpenTelemetry

S90S sojoys sl (L8la>  ylisgs endpoint + window.onerror

Ll 0398 easminify aS stack trace a5,Sg 3uiS >qbT |, source map il azyo

g5 (g pwlw Boundary :zul) oluil %
)5 state aas g 35S0 (jSule las axan b 1) QI JS «S29S glas jo Lisy <App> 9> hid Boundary &,
)13 bt Jeis] J=e Sod5 |) lwBoundary 59,0 ¢

(&b b) axbao SVl

/Actions jl 2,5 async as «event handler glolas 358,05 |y ulolas as Junior — Error Boundary
U395 05lSe L Sjgpyd ;3) SSR glolhs ¢ Boundary 3¢5 glolas ( setTimeout (Jio) Suspense
(g0 o pde

SIS 0 Lo ddzo Ui aoS> g Error Boundary U |y TanStack Query > query & glas joh> — Mid
5% Boundary U xSue throw |, U ( throwOnError L)  useSuspenseQuery
9 SL )bls S U pwje luo onReset > aS so>5,0 reset gL QueryErrorResetBoundary
g =l o)bgs query

az yiub )> 9 s> onRecoverableError o onUncaughtError ( onCaughtError wglai — Senior
o :Uncaught oo uLjL Ul dawgio severity — i8S Boundary as ulas :Caught Sas)ls (g3l
uvd93> Recoverable: React .5y alert sb (il severity — 5,5 unmount |, React root g5 Boundary
Giwlas .incident & «euasS gl jlauius — (0w ghas <iMS a5, b as hydration mismatch Jie) 5,5 obLjL

ASe G295 1) s3anglgl 9 @S ) jugi (il dashboard > aw gl
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Sjwallgw 9 RTL gy dawpiand 25

Ao gy ) 93 40 Juad ol L35 |y glinngs yols gloidls o Lwyld slacl g RTL (ybjow)é

Sxdtwiand ab Jgol |

Jas 5> Jol

ARIA ;o 5l Ju8 <h6> - <hl> ( <main> . <pav> . <button> Jol wlize HTML
2l GwyiwsJs8 Tab/Enter/Space/Arrow b ju>des 3)9:S b eslaiwl pld

OSel> w9 outline: none S, oo lio Ju8 ywgSgd

GRS sl alt="" ¢glai lp jblee alt oSl e

(WCAG AA) Jgoso crie gl .00 Jbla> Cuwlyiis

htmlFor UL Juase <label> &, input o P8 Cunzy

(Uas> ctoast) Loy sloply ¢lp aria-live Wl pMel

ARIA Jol yoild i

il yige  <button> s ) lbse gl HTML ey paic Sl — «wSs eslaiwl ARIA Sy
513 HTML aS logSl glp basd ARIA .cuwl <div role="button" tabIndex={0} onKeyDown=...>

.(tabs. combobox: tree)
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Juaio gy — useld |

function PasswordField() {
const id = useId();
const hintId = “${id}-hint";
return (
<>
<label htmlFor={id}>,q.c jo,</label>
<input id={id} type="password" aria-describedby={hintId} />
<p id={hintId}>Jslas> [Al sac Jolis SlS</p>
</>

);

aclh SSR )> as Math.random() WMy Ojlwe CiMS g j9pw gw b o USH lawlus  useld

bl pi=e view-transition-name 5 Ul jues _r_ a4y l) ol g React 19.2 .5g8,0 mismatch

Uv9Se8 Cujie |
®O®@® src/features/todos/TodolList.tsx

export function TodoList() {
const headingRef = useRef<HTMLHeadingElement>(null);
const [items, setItems] = useState(initial);

function remove(id: string) {
setItems((s) => s.filter((i) => i.id !== id));
/] >98 «e3» L5 yweSed « 83>l uwy (a body >gy)
headingRef.current?.focus();

}
return (
<section>
<h2 ref={headingRef} tabIndex={-1}>wabg</h2>
{items.map((i) => (
<TodoItem key={i.id} item={i} onRemove={() => remove(i.id)} />
)}
</section>
)7

199599 Aelgd

1Y <dialog> ) _))S )lJ |) UT as GPOE A = o rolil.d) fUT LJ.'>|.) D U”9S93 — modal O )LJ rolil.cb ¢

(22550 plil ) 0
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. aria-live U pMell 3yd> axdwo <hl1> @ 4wgSgd = SPA 5ol jl puy ¢
g Olgie b g3y @il ay ywgSed = el B3> jl oy ¢

38 51,8 Tab wuiyi )3 aSepl (93w S oo «weSg bl 6auingjn)aolpy |) paic tabIndex={-1} ¢
Lo s plu ¢l Live Region |
®®® src/components/ui/Toaster.tsx

export function Toaster({ toasts }: { toasts: Toast[] }) {
return (
<div aria-live="polite" className="fixed bottom-4 end-4 space-y-2">
{toasts.map((t) => (
<div

key={t.id}

role="status"

className="rounded-1g bg-slate-900 px-4 py-2 text-white"

{t.message}
</div>
)}
</div>

)i

Gl hidd) LS ghd )99 assertive s eli |) Ll=d ala> screen reader U sloe b polite

Do eMel Giwilpuss B sl DOM )5 Ll 1 3,0 live region (il glolas
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(Roving tabindex) wuwd ;5 )9S U (5,290 |

®®® src/components/ui/Menu.tsx

export function Menu({ items }: { items: string[] }) {
const [active, setActive] = useState(0);
const refs = useRef<(HTMLButtonElement | nullV)[]1>([]);

function onKeyDown(e: React.KeyboardEvent) {

const next =
e.key === 'ArrowDown' ? (active + 1) % items.length
: e.key === 'ArrowUp' ? (active - 1 + items.length) % items.length
: e.key === 'Home' ? O
: e.key === 'End' ? items.length - 1
: null;

if (next !== null) {
e.preventDefault();
setActive(next);
refs.current[next]?.focus();

return (
<div role="menu" onKeyDown={onKeyDown}>
{items.map((label, 1) => (
<hutton

key={label}
role="menuitem"
ref={(el) => { refs.current[i] = el; }}
tabIndex={i === active ? 0 : -1}

{label}
</button>
)}

</div>

);

headless (Radix gloaslzulis )5 o3l ¢l . 3Sue WS> il o Arrow ol Tab wuiys ) el S hid
S 03latiuwl oyl I leuzyi — cwl 03Lel (React Aria
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wo>acwwl) — RTL l

3 *

%
*“
o

®O®® index.html

<html lang="fa" dir="rtl">

S, E9090

, me- , ms- :Tailwind) inset-inline-end « margin-inline-start :Ldhio gloSig g9 abold
(‘end- , start- Cusedgo

scale-x-[-1] L rtl:rotate-180 :>g uSep RTL ;5 3L «gasn yindd syl

ez

w8 (ie J215 35/6)8 pU gl <bdi> ¢ unicode-bidi: isolate blizoe (yie

URL x5 ‘()‘é'b OJLO.A:(J)JO.LC(Sg) dip="1tr" .\Sg)l.\.cl

S eabaii lgizo L U <input> (g9, dir="auto" l>539)9

S kil |y > document.dir Gwlwl p oMol o]

<p>
w5 <bdi>{username}</bdi> olas L <span dir="Tltr">{phone}</span> & <.
</p>
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ailulis ()9 (glugez 9 &)U dlacl — Intl API |
®O®® src/lib/format.ts

const rial = new Intl.NumberFormat('fa-IR', {
style: 'currency', currency: 'IRR', maximumFractionDigits: O,
b
export const formatPrice = (n: number) => rial.format(n);
/] \Y0o,000 JUy,

export const formatNumber = (n: number) => new Intl.NumberFormat('fa-IR').format(n);
[/ P PE)

export const formatDate = (d: Date) =>
new Intl.DateTimeFormat('fa-IR', { dateStyle: 'long' }).format(d);

/1 1F ly 5385 wygioay JU pogiii € 1Feld )00, Fa-IR
export const relativeTime = (minutes: number) =>

new Intl.RelativeTimeFormat('fa', { numeric: 'auto' }).format(-minutes, 'minute');
export const listFormat = (items: string[]) =>

new Intl.ListFormat('fa', { type: 'conjunction' }).format(items);

a 39)9 Jl> ,3) Temporal L date-fns-jalali (Leugdi Whawlxe g (eoWuo/ JU> logy )l s sly

e gloaiyS (10,590

CHITRVE S (i18n) gjlw ol |
®®@® Terminal

npm install il8next react-il8next il8next-browser-languagedetector
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®O®® src/ilsn.ts

import il18n from 'il8next';

import { initReactI18next } from 'react-il8next';

import LanguageDetector from 'il8next-browser-languagedetector';
import fa from './locales/fa.json';

import en from './locales/en.json';

i18n.use(LanguageDetector).use(initReactI18next).init({
resources: { fa: { translation: fa }, en: { translation: en } },
fallbackLng: 'fa',
interpolation: { escapeValue: false },

B

i18n.on('languageChanged', (lng) => {
document.documentElement.lang = 1lng;
document.documentElement.dir = i18n.dir(lng);

B

const { t } = useTranslation();
<h1>{t('cart.title', { count: items.length })}</h1>
// fa.json > cart: { title_one: "{{count}} vis", title_other: "{{count}} vs" }

oWy syl |

58 il

NS e lay ) WMSUine ZFo—Vo taxbuo ,IS595 Sl (ag;31) axe DevTools

(div (g9, altc onClick you pguas) g ploj y> gal) Glolas eslint-plugin-jsx-a11y
azwgi pSio JouiS > )l @axe-core/react

WS el Lighthouse — Accessibility

ASGe 1S o )8 035 1S Gule 51 ey Tab 3985 b Giawd sl

screen reader ,=8lg ay,=j NVDA / VoiceOver
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(Zwb L) axsbiao WYIgw “
Enter/Space b «uus jwgSed 8 div Seuwl jlwJSuine <button> gl>ay <div onClick> ly> — Junior

9 tabIndex «role UL glus gly 3Sues pMel «aoSsn |y i screen reader ¢ ogbei Jled
Aodo0 ol <button> 1) aes aS 36S adlsl onKeyDown

=8 ,lisS elail jl A=y polite Splasys S g 4)l> Ligldi a> assertive ¢ aria-live="polite" — Mid
(ol aobsl @il aS il glas) xS, ghd 1gé assertive .(loyilwyjg,a wuddgo Gloply) LSue el

IS0 035 liT 1) auyzs assertive jl a1 i odlaswl
o ylle aS 0 Jo el Wygod) o 9 G aibjai> React (uiusal )5 RTL glayidl> — Senior
Goay third-party gloalulis docbuwas! obegs GlogsSal oashy (left/right ) Sumé glodstivl
design «Sujd o Sig vdSEgian sl ESLint/Stylelint :aimun Jool) aliko yio o (RTL iluisy

» > (Storybook + Chromatic) (g pas s )S395 flip b jlocugs glogeSal gl wrapper «wags> gl token
.(root) ahnss Sy ;> Gbj jl Fiie dir g wugs 9>
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React ¢Syl caiol 26

Sonls S5 1) 5595 1S el O 51 538 Hlowy cpiinSudl ol Lol ex3S o wadloe XSS il )5 UsydLkug jobay React
)l 1) Front-End el lac cundS> had ol SuISLbs il Siuly a2 SewS 6S9l> CSRF ;i jgho
ADD 0

ADI0) AS ()4 9 AdI 0 plil yluly React as (gju> — XSS |

¢

) 3z bl .aSues izl HTML 50 <p>{userInput}</p> :3S.0 escape JSX )5 |, yolio aos React

:3)1> >g=>g iy

1) jl J«8 DOMPurify b (g;Lusy CMS ;I HTML ;5 dangerouslySetInnerHTML
ylasus React 19 ¢jlxo http(s): kas <a href={userUril}> javascript: UL href

J.lSUn SW oAuT ) 9 ADd 50

2SS spread |y o3uiwJyiS i jS)o <div {...userProps}> 031> jl event glo Sig
ool y35) L SVG Juég, L DOMPurify <svg onload> #2551 SVG/Markdown
Markdown
Egioo 25 3S jnds new Function / eval

® ®® src/components/RichText.tsx

import DOMPurify from 'dompurify';
import { useMemo } from 'react’;

export function RichText({ html }: { html: string }) {
const clean = uselMemo(
() => DOMPurify.sanitize(Chtml, { USE_PROFILES: { html: true } }),
[html],
)7

return <div className="prose" dangerouslySetInnerHTML={{ __html: clean }} />;
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®®® src/lib/safelrl.ts

const SAFE_PROTOCOLS = ['http:', 'https:', 'mailto:', 'tel:'];

export function safeHref(url: string, fallback = '#') {
try {
const u = new URL(url, window.location.origin);
return SAFE_PROTOCOLS.includes(u.protocol) ? u.href : fallback;
} catch {
return fallback;

Sp2)1> oS5 xS |y (Sgi 1w > |

{ N o
httpOnly Sos (4

Mlgies XSS = slgxs Xlgies JavaScript ¢

localStorage X X

(6597 Sl 9 XSS aloz jl) cunySusl ,o @
S by 2ilgzy xlgie
-  SameSite=Lax/Strict + Secure ¢ Gl jiszo LA U easiendyw Sgi @

>g93=0 CSRF Gl o g «cuwl sty @

credentials:) xSue Jlwyl 3¢5 Sg0 ¢

("include'

. J

:(aadl> 5> yacoligs httpOnly + access token (SgS > refresh token L) session cookie :6suiauogs o3l

®®® src/features/auth/session.ts

let accessToken: string | null = null; // >gie SUL axaw i) b akdls> > had

export async function refreshAccessToken() {
const res = await fetch('/api/auth/refresh', {
method: 'POST', credentials: ‘'include', // (S¢s HttpOnly 59,0 cawlgs)s ol
B
if (!res.ok) throw new UnauthorizedError();
accessToken = (await res.json()).accessToken;
return accessToken;

export const getAccessToken = () => accessToken;
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®®® src/lib/apiClient.ts (uuse auth)

async function request<T>(

path: string, init?: RequestInit, retry = true,
): Promise<T> {

const res = await fetch(url(path), {

...init,
credentials: 'include',
headers: { ...init?.headers, Authorization: “Bearer ${getAccessToken() ?2? ''} 1},
7))
if (res.status === 401 && retry) {
await refreshAccessToken(); [/ d3z0 W )b Sy
return request<T>(path, init, false);
}
/...

G Caiol CugMS 55 uamo badlxon A

|, ol DevTools b xlgie S o .cuwl UX hdd React )5 ¢aeslue )5 eSplan) b «@3>» aeS> ()3)S 850 I
ol pzlgo 30)S )1 aS uungiv 6)9b ) CpMS 594 JUST j95m 53 b joe i M g 59> ]

CSRF |
Culw )‘| o — .xm)su,o Loy abol> au Cuw|9.'>).) ) L |) UT )5)9)40 ")"“SU" oslaswl session (5|).3 uSQS j| )§|
oglds L axlgo
Aiwyd 0 (595 19y |) POST cross-site glocuwlgs)s (¢)de 6)S)9,0 Uoy9 i) SameSite=Lax ¢
X-CSRF-Token header > ¢ wlw> APl gly (synchronizer L double-submit cookie) CSRF ,Sgi ¢
S Jlwl

.9pw ;> Referer / Origin header Luw,)p

.l Liio Mae CSRF (3iS 0 1S (S9S (9y) Authorization: Bearer U las APl Sl ¢
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Content Security Policy (CSP) |

) polub gloaiols jl (g)135)b g inline oy ,Sunl ghal o> &) XSS SI Lis aS cuwl (gaiai)a8 ,elds a,V CSP
1S 0 SW

® ®® HTTP header

Content-Security-Policy:
default-src 'self';
script-src 'self' 'nonce-{random}';
style-src 'self' 'unsafe-inline';
img-src 'self' data: https://cdn.example.com;
connect-src 'self' https://api.example.com;
frame-ancestors 'none';
base-uri 'self';

script-src 'self' Guy (3usS adlsl ylsgs Sl j>ay) 35S0 ulgs inline script 9w >9,3 build > Vite

> 5L nonce a (IV Juad) inline @i iy ySuwl .cuwl 318

(Supply Chain) o Siuwlg ol |

®®0® Terminal

npm audit # oabaislub gl iyl
npx npm-check-updates # o028 gloasuws
npm ci # ;| @8> cuas lockfile ;> CI

S eslaiwl npm ci I Cl s g awis commit |y lockfile ¢
PR U 8595 ilwyjg,a g0 Dependabot / Renovate ¢

LS Gy |y postinstall Guyiaws b o)lwesS oS, ¢
o) duogi  babel-plugin-react-compiler (gl --save-exact ) build glo)lpl asws gaSow ¢

(ewl

React Server Components (FoP8—VFol$) glogiscuwl %

sbasy ) (React2Shell ay bgy20) CVE-2025-55182 il (gpdpcmml VoPd  polwd )
9 DOS )90 2iz anlsl )5 g S0 ySan |y j9pw (59) 493 oly jl S gly>l aS Ak aiS react-server-dom-*
S 0 odlaiwl RSC (Next.js App Routerc React Router Framework: ...) 1 )SI .FoP§ aigilj U Gwyguw (glidl
(RSC o) Lalls GoSPA bl S)ge0 asus 3T 9 YL L React 19.0.4 / 19.1.5 / 19.2.4 o, loi>

A0S Jlacl @ias las )3 1) Giskel Lilwyjgyas iomyd aideu 5l s
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e gldyatio g sl |
popas 35 35> — cuwl egac J1b )> VITEL b b gjuz jo ¢
Jiz )3 Iy aiels/referrer caysgazo Lol 3518 ] (diel> cudgize L Google Maps i) «0g0en glosds ¢
S =8 Gung

.Server Function L 115 @2,b jl asias (Al API (Jaagl Jlu)l auslsg) pobus Oldoe ¢

Front-End <ol cuud s> |
DOMPurify (g3, dangerouslySetInnerHTML zuo

Mg 0 yilud safeHref L p)lS gloURL

httpOnly/Secure/SameSite S¢S L session «uu localStorage > ¢)Sgs

03 ))ST Hgpw > joo Gwyp o

script glp unsafe-inline (g9 g Jled CSP
high/critical gUas (935 Cl )5 npm audit

o balkog gloazuws (g9) S)ge0,9 9 React

VITE_* > secret .o

(debounce lasé csgMS) 351> 9w Craww rate-limit Lo pyd

o o o o o o o o o O

Permissions-Policy , Referrer-Policy , X-Content-Type-Options :_iuwl glojin

(Zwb L) axsbiae WYIgw “
<script> aud) (JSX J3I> polie das )S595 escape b S3iS0 (5)59l> XSS jl jok> Junior — React
sl href ¢ dangerouslySetInnerHTML loliiwl .ol a4 debe o3 Gl (e wWygoa

Aduwe javascript:

Ol Dlgie 039)T Siuwlg L XSS jo Sz il 9 dgu0 amogi localStorage ;> JWT 6,53 > — Mid
« SameSite ¢ Secure UL (JS U pale>sl8ye) httpOnly (SeS :¢piSols .asuwyé) pxlgo jopuw @ g Jlgsy |
httpOnly Ses )> refresh token + aladl> > hid yocoligs access token Ly «CSRF glés oljomay
Sy HTML &l o glp jopw T35 (ployidle az g S0 05y 9> SPA &y )> nonce L Senior — CSP
BB L lojidls ae5u0 ) <script nonce> o (g9, 9 header CSP > ojlwie 95Lai nonce
5L 5yS )35, y9,w/edge ;s> ) HTML 3ub — cuwbiszo o aS >gi 0 wwli nonce (CDN) Susibiuwl index.html
oIl (CSS-in-JS Las) AiS 0 @) style/script inline as (laoaslulis )5 oslaiwl Nnonce gl>a hash
Gl Suwl @y ojlal gl 'strict-dynamic' g g 631> Lwb oyl 4 nonce L,L ¢ AiiSi 0 (analytics

298070 Y pizo CuSanl buwgs 0 iig)l35)4
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Playwright g Vitest: Testing Library :uwgicuuwi 27

03l React s y)do adudd .3,y 115 5l Jub |y oSl g 368 51885, glisabl b 3im500 ojlol Lk 4 locuws

22300 Ujgel |y o GloeSIl g loylil Jad ol bl Hl38lep 5l )8 63wl aud b liglocwmsy il

Front-End > cuwi oy |

Unit Component E2E
— Sgo deducer (yall> gilgi - o i gjlwagun DOM > wiiguels = | 95— =8y 5990 55 JolS vl
(Vitest) sbj g gapuw (Testing Library) p,i5 Jolsei b (Playwright) il

Vitest + Testing Library (gjlilel) |
®O®® Terminal

npm install -D vitest jsdom @testing-library/react \
@testing-library/user-event @testing-library/jest-dom

®0®@® yite.config.ts

/// <reference types="vitest/config" />
export default defineConfig({
plugins: [react()],
test: {
environment: 'jsdom',
globals: true,
setupFiles: './src/test/setup.ts’,
css: false,
}
};

O®0®0® src/test/setup.ts

import '@testing-library/jest-dom/vitest';
import { cleanup } from '@testing-library/react’;
import { afterEach } from 'vitest';

afterEach(() => cleanup());

React 19 gol> (sloisl, Vo Playwright ¢ Vitest. Testing Library : uwgicsuws - PV (Jhad o



Gjwodly i (jlis) :uigrols i |

® ®® src/features/counter/Counter.test.tsx

import { render, screen } from '@testing-library/react';
import userEvent from '@testing-library/user-event';
import { Counter } from './Counter';

describe('Counter', () => {
it (" obee pihél SUs L', asyne () => {
const user = userEvent.setup();
render(<Counter />);

const button = screen.getByRole('button', { name: /_wlél/ });
await user.click(button);
await user.click(button);

expect(screen.getByText ('Y :slaei')).toBeInTheDocument();
B

it (el Jledpe yiols aaSs yaw ', () => {

render(<Counter />);

expect(screen.getByRole('button', { name: /_usls/ })).toBeDisabled();
B

B
(query priority) oSl cuglgl @
> Query  cuglgl
@ |y (g ydumyiand 350 Screen reader aS jgb)los getByRole('button', { name }) |
XS 50 Sl
> 0,8 getByLabelText ¥
030 lino J8 ¢y ¢« getByPlaceholderText |
getByText
input =9 ,lade getByDisplayValue e
Gt 2lso o) o (;i8g hid getByTestId ey
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ST (gjlwesly Cui %
o L G 3 state cuwd L (CSS wMS ob )y « expect(setState).toHaveBeenCalled()
el U e ;)5 aS S cud ) (gjaz bidd bl aibld d929 WU aSepl (g S e Cuwd eS8,

DD S0

Actions U 09 Cuui |
® ®® src/features/auth/LoginForm.test.tsx

import { render, screen, waitFor } from '@testing-library/react';
import userEvent from '@testing-library/user-event';
import { LoginForm } from './LoginForm';

1t (a0 plis |) ol Juoul glo>', async () => {
const user = userEvent.setup();
render(<LoginForm />);

await user.type(screen.getByLabelText(' Jwil'), 'not-an-email');
await user.type(screen.getBylLabelText (' guc jo,'), '12345678');
await user.click(screen.getByRole('button', { name: '>9,' }));

expect(await screen.findByRole('alert')).toHaveTextContent (' oy yiiso Jaosl');
B

1t (' seiue Jledpe aoSs Ju)l o', async () => {
const user = userEvent.setup();
render(<LoginForm />);
await user.type(screen.getByLabelText(' Joil'), 'a@b.com');
await user.type(screen.getByLabelText(',guc jo,'), '12345678');
await user.click(screen.getByRole('button', { name: 's5g5' }));

expect(screen.getByRole('button', { name: /Jl>,5/ })).toBeDisabled();
await waitFor(() =>
expect(screen.queryByRole('button', { name: /Jl>,5/ })).not.toBeInTheDocument(),

);
B;

.l (69,00 Actions g Suspense glp — (asb ) B) Sl paic gainpols b findBy*
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MSW U as.uis Mock |

bl pasi (93 Gl 35 S gjlwagd Cawlgsyd xbuw )5 |y aSud « axios L fetch (55,5 mock gleay

:.)9.{3“_,,0
® ®0® Terminal

npm install -D msw

®®® src/test/handlers.ts

import { http, HttpResponse } from 'msw';

export const handlers = [
http.get('/api/products', () =>
HttpResponse.json([{ id: '1', title: 'ols React', price: 250000 }]),
),
http.post('/api/login', async ({ request }) => {
const body = (await request.json()) as { email: string };
if (!body.email.includes('@')) {
return HttpResponse.json({ error: 'ciouws wise Juedl' }, { status: 400 });
}
return HttpResponse.json({ token: 'fake' });
B,
13

® 00 src/test/setup.ts (odq58l)

import { setupServer } from 'msw/node’;
import { handlers } from './handlers';

export const server = setupServer(...handlers);

beforeAl1(() => server.listen({ onUnhandledRequest: 'error' }));
afterEach(() => server.resetHandlers());

afterA11(() => server.close());

// override [ols ¢ S )

server.use(http.get('/api/products', () => HttpResponse.error()));
render(<ProductList />, { wrapper: Providers });

expect(await screen.findByRole('alert')).toHaveTextContent (' ol Livw LiSkie');

.Storybook g 115 ()90 azwgi gl — (Service Worker) 35S0 )5 po jS)9,0 )> MSW
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koProvider (gl,» Wrapper |
®O®® src/test/utils.tsx

import { render, type RenderOptions } from '@testing-library/react';
import { QueryClient, QueryClientProvider } from '@tanstack/react-query';
import { MemoryRouter } from 'react-router';

import type { ReactNode } from 'react';

type Options = RenderOptions & { route?: string };

export function renderWithProviders(
ui: ReactNode,
{ route = '/', ...options }: Options = {},
) {
const qc = new QueryClient({ defaultOptions: { queries: { retry: false } } });
return render(
<QueryClientProvider client={qc}>
<MemoryRouter initialEntries={[route]}>{ui}</MemoryRouter>
</QueryClientProvider>,
options,

)i

ylaaw S Cuwd
® ®® src/hooks/useDebouncedValue.test.ts

import { renderHook, act } from '@testing-library/react';
import { useDebouncedValue } from './useDebouncedValue';

1t(' S joyn b bl Hlaae', (O =>
vi.useFakeTimers();
const { result, rerender } = renderHook(({ v }) => useDebouncedValue(v, 300), {
initialProps: { v: 'a' },

B

rerender({ v: 'ab' });
expect(result.current).toBe('a');

act(() => vi.advanceTimersByTime(300));
expect(result.current).toBe('ab');
vi.useRealTimers();

B
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Playwright U E2E < |
®O®0® Terminal

npm init playwright@latest

® ®©® c2e/checkout.spec.ts

import { test, expect } from '@playwright/test’';

test ('S sl g aS adlsl suw @ |y Joaxe lgie )", asyne ({ page }) => {
await page.goto('/');
await page.getByRole('link', { name: 'ols React' }).click();
await page.getByRole('button', { name: 'suwa oogi8l' }).click();
await expect(page.getByTestId('cart-badge')).toHaveText('1');

await page.getByRole('link', { name: 's,% ' }).click();

await page.getByRole('button', { name: 'wsbby' }).click();

await expect(page).toHaveURL(/\/checkout\/success/);

await expect(page.getByRole('heading', { name: 's& wudilaw' })).toBeVisible();

B

hd .ol jlaul Cl ) g 3Se s gidgg g trace ogie Iy>I WebKit g Chromium:. Firefox (g, Playwright

iig0lS o b |y audy 1368 E2E 1) (92xiuma )y pbend) Gib> glogb,>

TS i |y gjuz az |

¥ unb coglgl Vi cuglgl

inles o glociigwels (croud luwlze reducer) )SgcuS Ghio
layout g Jobiwl Gliicl g loe)d
third-party as (E2E) )18 ilb> glogl,>

o>lw getter/setter ad glocdls g las ey poe

S;L wrapper Ghio L i)law glosSga

Cuwd (295l dac Coverage +
Bhio (59 jSpai b ZAe=Vo :ailingdly Bao .aiS0 )55 wuw)d aSpyl @i wwail >l bs o iy coverage leol.
ol Cusd 9.o Yo ol L26S Lo (S | HgiS9 '(5) Slaicl U Lgs gl .o

e eSO BTOEPSIOSERSEBTES
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(&b b) axbao SVl

) state )5 (92 SAS e wyp ) DOM (iiguols state ay wyiwd gl>as Testing Library Iy> — Junior
e |y GRIGmsiwd g MSdbges G ;9S8 b wanlinsB 2g)5 bl p o 3o ) DOM wiyaes
S 0wy liewd

Joli) a0 L>l fetch/apiClient L=8lg 35 $3)15> vi.mock('./api') @ i suje az Mid — MSW
HSlw @ Cuwd g WIS i aswgi g Storybook «uws ¢ lwmock (Uas s header. serialization
i Wil AP Jgilo LI

slocuws Scuw> Optimistic Ul g Suspense: transitions b iubusail gl s (g5ilswl — Senior
oWy 9 dransitions gl act Suspense gl,y waitFor ¢ findByx :aiil async-aware yb cuiguolS
51 Oloj @y diulg (loylid) sly Uns g sl (5lwanis gl delay() L MSW . ules g aliuivgs wlls> 95 4o
— 2Se S (=Blg jS)g,0 «u=8lg aSwi) =8lg Sy aSepul jl Yluwebl gl Playwright L fake timers. E2E

.51 1) (layout. IntersectionObserver) APl 5, jsdom (9>
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Server Functions g Server Components 28

95w (69 bdd aS olociiguels el ol glawl jl React g)loso jusi ()35, React Server Components (RSC)

L Nextjs a i8g U djlwe | cuwyd Gidd Jao uad ol 3siwyd 00 jS)900 as JavaScript zue ¢ Jgiie L2l
bl oo Ll ax sl [FRR 29, React Router Framework

»igxuolS 95 (gl React : i Jao |
)9 1S 0 aslal 9> bu=o Su RSC VAV T (;)9)40) )Jg.u.ols S S9) chu.ug.»ols do S (gleul U
231> @l Lid 95 5l LS @ CiigaelS yo Vs L (Cuwlgs)> yo b build gloj )

Client Component Server Component
5590 9 (SSR) 59, (request L, build) yg,u lass Seiize ! =S
by > yauo X VS @y JS
X DB / FS/ secrets 4 puéiumo wyiwd
X event handler, useEffect , useState
(oS oolaswl use ;) X CaidgaelS @iy j> async/await
2 VL 'use client' (RSC S)y9259 1) UL 6138 oMe o9z

® ®® app/products/page.tsx (Server Component)

import { db } from '@/lib/db';
import { AddToCartButton } from './AddToCartButton';

export default async function ProductsPage() {
const products = await db.product.findMany(); /] 09 1 ommlios jl pusiue API
return (
<ul>
{products.map((p) => (
<li key={p.id}>
{p.title} H {p.price}
<AddToCartButton productId={p.id} /> {/* Glolss ops> */}
</1i>
)}
</ul>
)7
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®®@® app/products/AddToCartButton.tsx (Client Component)

'use client';
import { useState } from 'react';

export function AddToCartButton({ productId }: { productId: string }) {
const [added, setAdded] = useState(false);
const handleClick = () => {
addToCart(productId);
setAdded(true);
7
return <button onClick={handleClick}>{added ? 'v' : '()>9;él'}</button>;

15 5l S)902y9 4, RSC i

Next.js :FoP? ;5 .3S0 U.uoi.u Sy9p259 ) Hopw g HJab amde &Ll |y runtime g JSigy bdd o9 React
RSC S\, U Parcel/Vite o Waku (TanStack Start React Router v8 (Framework mode) .(App Router)
3135 RSC (58 (9 Vite Lalls SPA .(Ly20)

SAS 0 IS joh> 'use client' jyo |

'use BB Syl @S gz o ] GMS CiiguelS (ply a4 AiS e el e Sy 'use client!

e Siunly des alos 1 — dgub o wiaMS Jab 3)lg 3¢ import client!

® ® ® cComponent tree

<Page> Server
F— <Header> Server
F—<Sidebar> 'use client' — waMsS Jxb
| L <NavItem> (guiSpl> gy i uiglis) —
L <Article> Server
L <LikeButton> 'use client'
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Sy Aelgd

S 5 |, Client Component silgi o Server Component ¢
P h ety
X s import I, Server Component slgi s Client Component ¢

(«ghgwn go3J1) [ 5.5, children lgica, |, Server Component ulgie Client Component Lol ¢

// 0@ oI children: Server Component Jsls Client Component

<ClientLayout> {/* 'use client' */}
<ServerContent /> {/* Serverglgicay ¢ children sgie 631> Gwb */}
</ClientLayout>

Aol p2daJlpw 3L props A

[Date. Map/Set os5lw s @yl primitive :xgdhe pwb Gjlwdlw b8 sl hiad Client 4y Server jl
Sl .X state L JSX L LwlS (Jgamo gl .Server Function g (39,0 6xlg> <M ;> use L) Promise

b Server Function s,b wusd ol gl saslgs 0

'use server' — Server Functions |

So |y of Sjgeuyd .l Lilg1,3 LB ((<Form action> Wie) wigMlS jl Lol dgiv0 bl o 9, &S L=l
1S 0 Joaw ool endpoint

®®©® app/actions/comments.ts

'use server';

import { db } from '@/lib/db';

import { getSession } from '@/lib/auth’';
import { z } from 'zod';

const schema = z.object({ postId: z.string(), text: z.string().min(3) });
export async function addComment(prev: { error?: string }, formData: FormData) {
const session = await getSession();

if (!session) return { error: '.ugdolglawl' }; /] B 95w 50 jomo oy

const parsed = schema.safeParse(Object.fromEntries(formData));
if (!parsed.success) return { error: ',usol g39)' };

await db.comment.create({ data: { ...parsed.data, userId: session.userId } });

revalidatePath( /posts/${parsed.data.postId} ); /] (Next.js) S Jbbl, uis
return {};
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®®® app/posts/[id]/CommentForm.tsx

'use client';
import { useActionState } from 'react’';

import { addComment } from '@/app/actions/comments';

export function CommentForm({ postId }: { postId: string }) {

const [state, action, pending] = useActionState(addComment, {});
return (

<form action={action}>

<input type="hidden" name="postId" value={postId} />
<textarea name="text" required />

{state.error & <p role="alert">{state.error}</p>}
<button disabled={pending}>Jlwl</button>
</form>

);

AS 0 )5 e JavaScript Heu 08 (il D90 b2l jopw g9y U bsd — 9 Juad useActionState yloo

.(=8lg Progressive Enhancement)

wo9es Server Function = endpoint %
el ol J3Is> ades 300 1uo (63959 3 U Xlgige S ;o aS cuwl egee URL Sy Server Function o
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9w > deduplication — cacheSignal ¢ cache |

bd 2 3iS 0 yuoudi cache .auwlgsy Hilws, 631> wuwl Sao Server Component iz wuwlgs)d Sy o

2940 2l cunlg)s yo glila )b So
®®0® 1lib/data.ts

import { cache, cacheSignal } from 'react';

export const getUser = cache(async (id: string) => {
// cacheSignal (React 19.2): cuwles)d o g2/ plod )35 ,i8g abort g
const signal = cacheSignal() ?? undefined;
const res = await fetch( ${API}/users/${id} , { signal });
return res.json() as Promise<User>;

B

/] Glito cuisgolS aw j>: getUser('42') — &, has fetch (=dlg

L ol focwlgs)d (o GiS @) cuwl Cuwlgs)d Sy Gipee g 31> Leo Server Components > had cache

(22550 dil)l alino b 'use cache' L Sygp0,9

9w > Suspense g Streaming |
® ® ® app/dashboard/page.tsx

export default function Dashboard() {
return (
<>
<Header /> {/* )99 */}
<Suspense fallback={<StatsSkeleton />}>
<SlowStats /> {/* await Iy «us stream sgie */}
</Suspense>
<Suspense fallback={<FeedSkeleton />}>
<Feed />
</Suspense>
</>

);

Ol slwe TTFB )15 .o o3lol iy (i 39 G doedSal b shell 1xil :xwy8 o asiass |y HTML gy

il U xS0 )8l glasws SSR > |y Suspense glojo React 19.2 15,50 439 ) gupw oy 9 B0

394 (6)S9l> O oLy
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CuiMlS @y 595w ;1 Promise gslogwb |

// Server Component
export default function Page() {
const commentsPromise = getComments(); // oo await!
return (
<Suspense fallback={<p>[lJ</p>}>
<Comments promise={commentsPromise} />
</Suspense>

);

// Client Component

'use client';

export function Comments({ promise }: { promise: Promise<Comment[[]> }) {
const comments = use(promise); // waMs > suspend Usgive Stream suwyp
return comments.map(c => <1i key={c.id}>{c.text}</1i>);

S o w8l 1) 6315 CpUS Llols cuiigaelS aS s > g Sy jgpmw 53y 030 65l oSl ¢yl

€9y 1S juz a2 |

Client Component ;5 33,135 Server Component > 35,135

event handler . useReducer / useState DB ay awyiaws 031> iisSlg
, window ) ;5,90 AP (nEffect markdown parser, syntax) ¢Siw gloasuls

( lLocalStorage (highlighter

oS Wuao g Context provider secret & aiuwlg S

ouzxy Llolei (glope,d (drag & drop (el i ¢ Suibiuwl glgixo 535,

S GMS 1) aeS> hdd daxbio JS gloay agyld aX6 (L Sy) gl pSeo 3> Gy 'use client' jyo :oacld

Partial Pre-rendering (React 19.2) |

CDN > g aislw build yloj j> axdw Suliwl shell o> 0 ojl>l resume + prerender i glAPI

S igr 130 dil)l PPR ylgic L ) ¢l Next.js .ol «aelsly cuwlgs)d loj jo bgy (gloyinds g g S
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(2wl L) a>biae ©YIguw “

J235 HTML @ jg,uw (59, |y Client Component S SSR Sz SSR g Server Component wglai — Junior
hid 039,05 ciMS @ Sy Server Component .50 hydrate g 3950 S)900 @ e L O IS Lol 2SS0
udld @ L) 93 0 ylgie g0 Jwyl (RSC payload LJB 5) Libl>g,5

children glgicas Xilgi0 Jg AiS import |, Server Component Jilgi 05 Client Component |,> — Mid
634 535) j9,a0 > children Lol .5)la5 liszo jgpw IS (gl aS — o3 )18 o J5Ub )3 1) S (uly iy iIMmport €555
S0 (61356l 1) ¢l Jasd Client Component a0 ciaMS @ o3lel payload wyguoa g

aS pigstream Lo Cuoyd Sy Saguie odliwl i jI HTML gloa; I)> 9 cuwaz Senior — RSC payload
wygwoay) WoClient Component a; gla)l oauiJbyw Props «polic 13S0 wauogi |y (HTML a3) React ws,)>
Blgie React «uills (5ol plie :HTML @ cunws cujo - jlasl Jls > gloPromise ¢ (module reference
— S b ) (JoySawl b input Jie) cuiuMS slocuiiguolS state g wus reconcile Lled s> U 1) sy s>
s S HTML GiojSols b as )18
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g Next.js« React Router : Sy90,9 Ll 29
TanStack Start

;S (cuasi 9a Jad ¢l .o, Production @ Gz az b ol aS cuwl ¢l (g3 Jlgw React p blws jl as

D aidld Giw)d Ol 6jg s o (gl U aiS e aglie 5=20lg loylizo b |y Yors Jluw

Sa)l> 5L S)92)8 @y ol LT :Jgl |

we)S1 3015 5L S)900y8 @y )81 Cuwl GAIS Vite L SPA

(Sogasd (SW 0Biingy8) cwl pgo SEO (313 )1l (ool 3yguils) ol ¢SV iy

Al 6 Su > il g VIS, elsS 0 Al> BISy @5 9 bz i,

Gl @go anmib aSuib/Jibsge 53 adgl )35, 21 s > TTFB g 1)l g ol ol
oslaiwl RSC. Streaming. Server Functions jl solgs 0 abld «gdlen (yuyieS g JolS JyiuS suoles 0
1> Node/Edge e buyyj 63l cuwld/CDN 4 (59, Suilinl |yl

9 yizo WolS Olizas «Vite b 31 )l Lol «uwl S)g0,9 5l eslaiuwl (33> 659y sl React i ouw) auogs
Cowl @I)
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React Router v8

ol Sy 5> LoaiyjS |

Vite SPA TanStack Start Next.js 16
(Framework)
X J& ) Ol = =) &L RSC
(JrosSi
/ React Router -type ¢jgmo0Jul0 config b yg=o o168 (App Router) ;g0 Jsl8 Siig,)
TanStack Router JoUs safe
19y 4 S Sle (typegen) wgs buwgio  Type-safety
w0
X Server
Functions
- o3l HTTP) oslw iy ISR g S
(headers (PPR, 'use cache')
Vite Vite Vite Turbopack PR
Syiliwl CDN o ‘Node/Edge ;» ‘Node/Edge ;o /Docker taiugs Vercel st
loadapter lsadapter l>,» Node
@S bungio Elyao) bawgio (RSC (S aclg8) ;5VL TSV
(Remix 33U
sb; iy 4y 9 Lol @S Ay Jb o O i RUSIBLPLIY

React 19 gol> gloiol,
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Next.js 16 |

«gi)dgi gloLayout ( app/ ) App Router :gadS puslio .audac @iwuwgSl U RSC (gilwesly &l
proxy.ts Cache Components g 'use cache' (Server Actions ¢ error.tsx / loading.tsx
) oaiuwgs e jl «Next.js 16 gol> g2y0n QLS «(S)gp0,8 ¢l lp -Turbopack (middleware (y.uiil>)

A agllbo

® ®® Next.js App Router

app/

— layout.tsx # Root layout (Server)

— page.tsx #/

— products/
|— page.tsx # /products (async Server Component)
I— loading.tsx # Suspense fallback ,S>¢s>
L— [id]/page.tsx # /products/:id

— api/../route.ts # Route Handlers

Framework <Jl> — React Router v8 |
hsd ( action / loader glas :xlass) |y oly ZAe ol I) (18 Juad) Data wll> )31 .Vite g, ‘Remix JolSs

g0 >l g, (59,

®O®©® app/routes/products.$id.tsx

import type { Route } from './+types/products.$id';

export async function loader({ params }: Route.LoaderArgs) {
const product = await db.product.findUnique({ where: { id: params.id } });
if (!product) throw new Response('Not Found', { status: 404 });
return { product };

export default function ProductPage({ loaderData }: Route.ComponentProps) {
return <hl>{loaderData.product.title}</hl>; // g0 adgi )S505 loculs

/Request) wg glos)lasliwl (Jle wlaiime wridddhl o @ oS SSiwwlg (Nextjs I jbestw :Llw

1> 3929 SPA I Low) wy>lgo juuo .(Response

React 19 gol> (gloiol, Ay S92 wlxil - ¥ Jad e



TanStack Start |

search (o gloyiol)b — Jols type-safety :015) S, .TanStack Query/Router ¢Basjlw jl aiyiS (030>

jl a5 jo=xo-TypeScript glopd glp X Lwyp LelS yloj j> il i> 9 params: loader data

alSakslxo Lilojlw oo 6y el Vloz joid 1> 6pbig Sz)lSe iiSue oslaiwl TanStack Query

®®® src/routes/products.$id.tsx

import { createFileRoute } from '@tanstack/react-router';
import { createServerFn } from '@tanstack/react-start';

const getProduct = createServerFn({ method: 'GET' })
.validator((id: string) => id)
.handler(async ({ data: id }) => db.product.findUnique({ where: { id } }));

export const Route = createFileRoute('/products/$id") ({
loader: ({ params }) => getProduct({ data: params.id }),
component: () => {

const product = Route.uselLoaderData(); // o (s8> ol cast
return <hl>{product?.title}</hl1>;
b
)7
Wil glo) o |
Slgizeo g SEO + pScusw TS oL SuSY Gy 3yganl> EUuuswgS| g Vercel
Next.js / RR7 - STanStack Query - Vite SPA - S5
TanStack Start Next.js

React 19 gol> gloiol,

16 S uoual gl J1guw

ol yigy )98 €y jl dunlidiso 0u5 aS S)94)8 Sl A Gjuz 4z @i - )
Sl Lzgy5 b SPA )l Sliow] cunle bid (S| Saugiinge yiiume s P

Wl yizesjo RR7 )5 (650320 (S Aclgd Next.js Sauplue «golon jads> W

1> 1y Lalas ¢ i NeXtjs qlul ) plaziuwl gl Sule ,18 )L L F

AV lSJgrQ:l)é wlxil - P9 d.AAB *



S)90y9 @ Vite SPA jl wy>lgo |

LS Loy AT Nigii e JEike Logdiumo WS oyl glow,lgo

RSC S)g04,8 5> SPA ;>
(uaszipy GiMS 631> (gl Query +) Server Component > auéiwo await CaidgaelS j> useSuspenseQuery
Server Function |, «yg,uw )53 DB @y pudiiwe ayiwd la> APl &y fetch
S)9p259 Liustie API + (lao Metadata React L <title>
Jolei gl 'use client' ¢)gpw yo8 L S lociigelS das
Vg b ogac + (g 1993) jo,mw (Gldusio import.meta.env.VITE_x
loaiigy )bislw router.tsx > Sig,

(¥) «ulu pliiws > loader/action U sus IS Data «dl> React Router v8 L Ll (1) :lec gloplS
6ol 5l g 3S Wyzlge ambo @) dAxbuo «Sygasyd ) () sS 1z el gloSes i ) Liules glocuiigwls
.S eslaiwl Server/Client wusSys glp children

Sl |y audy 20,050 Ob Gaac |) Sygp0y8 Sy +

SS 0 Job joy Mz aud) (655L (S p blui L .xlSyuie (UiS (RSC. Streaming. Actions) auslio
Ll pl3Sgae bl das G SShy

eSO BSOSBSOEBTOESS

(b b) ax>bias eVl
code «w3l> LisSly « i) @ ,=8lg Ll Yoz SpewS eoliiwl Syge4,9 jl JS 0 amogi React pui I,> — Junior
OS5 Edyw a3 Al oaibedge)l g az)LSy |) ol Sj9piy9 9 3l jLs (gjlwaiags g splitting. SSR/SEO

Ll juslas g poley oyl iuws

9 loader/action (g9, RR8 Stuumuz 6315 Jao )> Next.js g React Router v8 Framework Lol wolai — Mid
oS @V Nextjs o)luwe ailulis ¢ HTTP a4 I, (iS ¢ oai Ly Request/Response (glas)lssliwl
ol y5e3azy Lol yiial)ad as 5yl | ( 'use cache' (Data Cache: Full Route Cache) Gidgs =bawsiz

b Jismo SISy o 1189 Sl SiuwlJgd Syop,8 jl 6502 §ylomoe Ll yalls SPA iloj a> — Senior
hid sl )13 SEO g cuwl Cugs jlyal cuiy WolS Ll ((wo/Jsbgoe winllS 3z Wio) 3,15 j920315,)L,8 API
RSC uyjo o (adbs «Suglys) sl Lloles laany Gl b (5568 Gildlas (Shizmy 8 aigp) ol Syibiasl CON
e U§.x.u>_u 9 >0 CDN 5 JolS S wubld g vendor jI JMsiuwl «Solw SPA )lge ¢l 5 .l 22U

Ao Wi 1) cui)S/ g,
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Web Vitals g ,l,di5wl Build 30

Egpi b =il Juad ol dap ;0)5 cuwd ay saolino BB g )laul (zopw bl o) jl o ks eSS

Do plai yiul 9 Core Web Vitals glo)liso b g 350 inigy ) (6395 j9,w 9 CDN (59, jLdtiwl (35S0

Vite b aixgs Build |

®0®0® Terminal

npm run build # 5 ,>9,> dist/ L hash ¢ code splitting
npm run preview # 29> Lo Cu
npx vite-bundle-visuvalizer # aidS > jné> gjuz as @ Jub adds

®®® yite.config.ts

export default defineConfig({
plugins: [react(), babel({ presets: [reactCompilerPreset()] })1],
build: {
target: 'es2022',
sourcemap: 'hidden', /] Glp Sentrysgis gpw og0c jgpw 5 ¢
rollupOptions: {

output: {
manualChunks: {
vendor: ['react', 'react-dom', 'react-router'l],
query: ['@tanstack/react-query'],
}
b
}
b
};
React 19 gol> (gloiol, A9
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Sl

JAb p2x> pils |

LS5

i Wygo )5 hsd aduds Suulug «ldges

a5 import { debounce } from 'lodash-es'

import _ from 'lodash'
9> ;o gl>as Intl ¢ moment gl>ay date-fns

aliugdlyg browserslist ¢, target

roai CDN « srcset « loading="lazy" WebP/AVIF

preload « font-display: swap «w)ld subset (jsio cigd

import { lazy, Suspense } from 'react';

const Chart

= lazy(() => import('./Chart'));

<Suspense fallback={<ChartSkeleton />}>
<Chart data={data} />

</Suspense>

©9M .S Jl>l bundlesize | size-limit U Cl,5 g (FeoKB gzip > adgl JS Uie) auiS (punsi dac Sy

React 19 gol> gloiol,

190

) lazy ) yuwe gljlas Code splitting

()59,
OsSiuw gduiiguolS gl React.lazy

w2l import

O gl Kiamly ijSal>
©i9rope slopolyfill bi>
»olai

cigd

// chunk lsx>

b5 azsde +

D90 3S)j 1o ole y Jib azdg

Ceo sSSP BTOERODS
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Core Web Vitals |

l) gjuz ax
React ,5ol, Gao A Ju=o
A0
-render Wi> hero pga3 SSR/SSG: preload r.08 > Uinled ey Largest) LCP
blocking. code splitting POSE (iS50 (Contentful Paint
(S S Sl « startTransition > @ gl b Interaction to) INP
virtualization. React Compiler Yooms Jolsi (Next Paint
0jlasles Skeleton «yglal oo Slsl 0.l > vlesuz sloyigy Cumulative) CLS
cuwy> font-display (Layout Shift

:(=dlg lyo)lS) web-vitals ¢ Chrome UX Report «(o&uulojl) Lighthouse :g,uSejlal
®®® src/lib/vitals.ts

import { onCLS, onINP, onLCP } from 'web-vitals';

function send(metric: { name: string; value: number; id: string }) {
navigator.sendBeacon('/api/vitals', JSON.stringify(metric));

}
onCLS(send); onINP(send); onLCP(send);
Suiliuwl cuwlsd / CDN (g9, SPA l)diuwl |

index.html @ 3L e des :uile 6ael8 SO .l 9w B (ls o !l Swliwl L6 has SPA
A2 0 Ko glas /products/42 (g9, i) 45,59 (SPA fallback) 25,5y

fallback (gs)Sa Praidy

rewrites L vercel.json U ¢Vite glp S595 Vercel
/* /index.html 200 : _redirects (L& Netlify
(SPA mode) S>> Cloudflare Pages

HashRouter L 404.html 383 GitHub Pages

RewriteRule UL .htaccess (cPanel) Slyil canle

(owl) try_files $uri /index.html Nginx / Docker

React 19 gol> (sloisl, 191 Web Vitals g jL,d5wl Build - Vo Jad e



Docker + Nginx U l,diuwl |

® ® ® Dockerfile

# )al>pw: build

FROM node:22-alpine AS build
WORKDIR /app

COPY package*.json ./

RUN npm ci

COPY .

ARG VITE_API_URL

ENV VITE_API_URL=$VITE_API_URL
RUN npm run build

# Sl gpw ¥ alspo

FROM nginx:1.27-alpine

COPY nginx.conf /etc/nginx/conf.d/default.conf
COPY --from=build /app/dist /usr/share/nginx/html
EXPOSE 80

9 dindex.html (lp «gins S Smmn lshash glould gly wexles UGS )l 5 aw NginX Sy

®0®® nginx.conf (1/2)

server {
listen 80;
root /usr/share/nginx/html;
index index.html;

# slobls hashVgb (s )l
location /assets/ {
add_header Cache-Control "public, max-age=31536000, immutable";

# index.html: 59 oay [99 3z asuus b dguds LIS 5y
location = /index.html {
add_header Cache-Control "no-cache";

# SPA fallback
location / {
try_files $uri $uri/ /index.html;

React 19 gol> (sloisl, ¥ Web Vitals g jL,d5wl Build - Vo Jad e



(30305 P8 uad )5 1) JolS CSP) auly isiol (glodya g (5jlwedpind « server Soly glos ganlsl ) g
® ®® nginx.conf (2/2)

# Glwodyind
gzip on;
gzip_types text/css application/javascript application/json image/svg+xml;

# iwiwl glo)se

add_header X-Content-Type-Options nosniff;

add_header Referrer-Policy strict-origin-when-cross-origin;
add_header X-Frame-Options DENY;

®O®® Terminal

docker build --build-arg VITE_API_URL=https://api.example.com -t my-app .
docker run -p 8080:80 my-app

build ¢lj )5 Lhuxo Gldpusio A
/staging) bus=o x> L image <y gly Lzl gloj 55 a5 i (5)1385l> 35 )5 build 0B VITE_x SPA >
as config.js Sy S esly |y «runtime > configy g3l L S build 1> buso o @lp L (prod

Doie d9) Wl jl Ju8 index.html (> ¢ 3S0 gy Nginx
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GitHub Actions L CI/CD |

®0®® _github/workflows/ci.yml

name: CI
on: [push, pull_request]
jobs:
quality:
runs-on: ubuntu-latest
steps:

- uses: actions/checkout@v4
- uses: actions/setup-node@v4
with: { node-version: 22, cache: npm }
- run: npm ci
- run: npm run lint
- run: npm run typecheck

- run: npm test -- --run --coverage
- run: npm run build
- name: E2E

run: npx playwright install --with-deps chromium && npx playwright test
- uses: actions/upload-artifact@v4

if: failure()

with: { name: playwright-report, path: playwright-report }

295,00 MErge )95 S plas o .lint = typecheck — unit/component — build - E2E :alg) b3

GAAS 9 S ilywl |
:oelplo .( index-alb2¢3.Js ) djlwe lgizoe hash L I, assets/ glold ob Vite

(JgA?-PU = |gixo uu%5) Cache-Control: immutable, max-age=ly — assets/x ¢

(1S 0 o)Ll s> o old @y 655 aduod) no-cache — index.html ¢

deploy ;I yus €033 chunk» SL %
lazy-load |, (6asivdi=>) (o038 chunk as xS SWS Si g9y iz deploy I G )ld 5L b aS g8
A iz bl>aSs (1) :loJ>oly . Failed to fetch dynamically imported module lbs = S0
Error (V) taxawo reload ¢ vite:preloadError slag, @ ¢oldgvgS (F) 4omw 9y assets/ s

: main.tsx > (¥) Jool) gasws oyioslw .20 location.reload() Uas ¢yl ;> aS Boundary

window.addEventListener('vite:preloadError', () => window.location.reload());

React 19 gol> (sloisl, 19¢ Web Vitals g jL,d5wl Build - Vo Jad e



Production > yiub |

Sl ay

source map L Sentry / Bugsnag ol

Vercel Analytics / SpeedCurve L lisg5> web-vitals — endpoint (RUM) =8lg 1,5
(Joopo9ua5p0,>) PostHog / Plausible 25 L8,

UptimeRobot / Better Stack U9 Uufwd >

Grafana Loki / Datadog (3915 ,31) 9w SY

Yol 1 iy Cuud s> [
azdgs J>> Jub px> ¢)ladiusd (993 npm run build
NS0 S Gaos pumo (59) LDy9) o3 (gaiu,Suy SPA fallback
(HTML @l no-cache «assets glp immutable ) cawyd (S glo)so
CSP (iniol gldja HTTPS
source map L Sentry + (gl Error Boundary
J=2bgo (59, Accessibility g Performance > Lighthouse 2 90
<meta viewport> ( manifest.json ( favicon ¢ robots.txt

J¥b > secret g «dev jl la> Production Lo glo,asio

o handle vite:preloadError

o o o o o o o o o O
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(Zwb b) awsbiao ©YIgw “
@ b8 Hopw g2 g0 Jo ygh2 9 Add e FoF sl SPA )5 /products/42 (g9, uiyd) )=> — Junior
U 2055y index.html « ) aisluol glojus aes 30U g g0 plzl oS > Sy 31 oL ol

S ¢y e |y e React Router

o)Sol) Lga=s @8 Liles U p)ls Jolai jl gloj Saubioe d9a90 9k React )5 g cuwas> Mid — INP
h Sii o) Sy ) GVsb )5 auS ©)99¢  startTransition U |) guSiw glogiluyje,a
event handler jl |, )90,u8 1S g S oslaiwl adlsl gloyxs, Vi> gl React Compiler ;I «auS virtualize
A4S Jitio paint jl ssy a

hash U assets (1) Scuusz SPA ly Jled yly)lS piwss 93y 9 downtime (939 )il (g3l yiawl — Senior
I ) lochunk 5L 6 b glp)ls b assets LLd asuws N iilaSs (¥) (S ggaw immutablec HTML (s o
Gwp b «cunl 359200 33> asusn pMel (F) o) reload g vite:preloadError lp handler (V) «iss
G (CDN > deploy immutable L symlink yaugss + aa> aivgy) atomic lyaiwl (0) ¢ version.json (leygs
095 Su gl JBlas M b asns b AP 6,B5luw (5) taubl aiil s 35929 0)Saas cll>
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React 19 a )l g wyslgo 31

) Cowpd iy S — dawye 5 4y aS Cuwl giuz ol jl Heslw 19 4y )l .asiuwe React 18 (gg) 59>90 slovsjg,y S5
A5 50 Al 635 Wl JolS cuuwygd g o) glocodemod L ‘olgd.grolf iy Sy Jad ol S el

m)l Ol) adindj |

1 2 3 4
9 3wp AW s Tay | = [)>! I, lecodemod - | Lyl +React19 | — doo Sl et
23S 29 1) Loyl ausS 25S Cual Compiler Guaw

la5)l Jo — React 18.3 :1 o5 |
®®©® Terminal

npm install react@18.3 react-dom@18.3

bl ) ol a0 Jlaiad sgibu0 Bis 19,5 aS APl 6hy Lol cawl olwSy ALY b 5,Skoe 5 51 AP adows
A0 plel Sy 09 | Wl ke )1 ol 26S 29) |y loylauiuss g ulg2 |y JoaS S

oy skocodemod :¥ o8 |
®®0® Terminal

# aoo codemodgle React 19 ool
npx codemod@latest react/19/migration-recipe

# alSlas L

npx codemod@latest react/19/replace-reactdom-render ReactDOM.render - createRoot
npx codemod@latest react/19/replace-string-ref string refs > callback
npx codemod@latest react/19/replace-act-import act ;I react

useFormState > useActionState
propTypes > TS

loul

npx codemod@latest react/19/replace-use-form-state
npx codemod@latest react/prop-types-typescript
npx types-react-codemod@latest preset-19 ./src

H OH ¥ OB O O
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React 19 wuai :¥ o8 |
®0®@® Terminal

npm install react@19 react-dom@19
npm install -D @Etypes/react@l9 @types/react-dom@l9
npm install -D eslint-plugin-react-hooks@latest

S 28) pj slodoaz b 1) 035l 8L glola> — npm run lint ¢ npx tsc --noEmit :isy

d.olsz.?)o—bl“s & C,I " * 00 l

boindi> o

oSl oA di>

/ createRoot(el).render() hydrate / ReactDOM.render

hydrateRoot()

root.unmount() ReactDOM.unmountComponentAtNode

paoic g9; ref ReactDOM.findDOMNode

destructuring ,> ,6,9 i jlxdo + TypeScript (22lg5) defaultProps , propTypes
ref callback LU useRef ( ref="input" ) String refs

createContext , contextTypes ) Legacy Context

( getChildContext

JSX React.createFactory
Testing Library react-test-renderer/shallow
import { act } from 'react'’ react-dom/test-utils jl act
Gooze gl Module pattern factories
React 19 gol> (gloiol, 19A
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JUS) yusti @

Sl g il s
onCaughtError / onUncaughtError jl > gloa SY Sy (rethrow @) sgus0 throw ;) pKis Uas
A0S oo laiwl
39400 LAl cleanup Vs 158 sop (g 1380 ref callback 3l cleanup function ref

aS s SWa |y ref={el => (this.x = eV}

useRef<T>(null) (w0b) Gyl YlogS)l useRef

S narrow  isValidElement<Props>(el) UL unknown «; any jl ReactElement.props

AL L ( esm.sh ) ESM CDN ;I A Yi> UMD builds

polyfill 5 eu38 gl ¢+Chrome 80+ Safari 13.1 ES2020 Jsla>

(xS0 5 joi) <Context value> deprecated <Context.Provider>

(WS008 joid) prop plgicas ref deprecated forwardRef
element.props.ref Wi> element.ref

(picuaw)> ,li8)) dgub 0 03wl 09> j33) > )35 gl Az StrictMode: useMemo/useCallback

loculb g JSX whusi o

sy Jd
Asaugiy Props > xi0 1, children a0 children L React.FC<Props>
React.JSX.Element Grwhaw JSX.Element
(! g Jol8 current) RefObject<T> MutableRefObject<T>
ReactNode ReactFragment , ReactChild
Goose gl React.VFC
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Lo Sl (iluw)jo s :F o8 |

(ol B5lw asws g) isuil> JSuine React 19 L as (sloaslsulis

Cusudg aLuls
16 < @testing-library/react
(35)55Lw React 19 L oo V7 ¢ +v6.28) v8 react-router
v5 @tanstack/react-query
7.54 < react-hook-form
1111 =< motion — framer-motion
9.2< react-redux
6.1< @mui/material
( @ant-design/v5-patch-for-react-19 L) +v5.22 antd
S>> Metadata (s Wi react-helmet
Gt wwlio RSC gl Lol 850w V6 styled-components
®®0® Terminal
npm ls react # 5l 6,50 asuuws aS plo Siuwlg react solgs e

npm install --legacy-peer-deps # ,Sl«udge peerDependency osuiw jg,a jois

=23 — React Compiler :0 o8 |
®®® Terminal

npm install -D --save-exact babel-plugin-react-compiler@latest
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®O®® yite.config.ts

babel({
presets: [reactCompilerPreset({
// UJlD.,u| GLQ)Q.&U9J hig :d9| cll})n

sources: (filename) => filename.includes('src/features/products'),
Bl
B

So 59y b Habwols (P) usS &9 |) olhas g Jled |) +5 asuws react-hooks ESLint had il (1) iy yume
2 1 o8 useMemo / memo  (F) ¢z GipiawS () S Ly 1) & olis DevTools s g auss Jled youd
ol YL "use no memo" il cume U8 LiigrelS S| (Cums g)bel) a6S Wis gas loygiSdg,

.Cuwl React (wlgd Ladi Sy wb.»).o_: — WS e 9 )35

L)1 51 g Cand S |

»w doo test , lint , typecheck , npm run build O

deprecation jlaius 90 dev ;5 Jguus U

(3 adLsl isPending pouw plogS)l) useActionState — useFormState :lopeyd U
prop ref a z)sia lo forwardRef

O2Sal> <meta> / <title> L g Wi> react-helmet

(19.2.4 <) Liwiol 62svaliog asems (g9, 139)l> RSC S|

o o o o

Jaio onUncaughtError / onCaughtError U Error reporting

a0 VLIS +
51 padiame iy S b |y Ol g (589> automatic batching. StrictMode « createRoot ) sugp WA @ il

Lol 336S 0 )55 joo wlS LsLmCA.Ug,}JolS ol Hlgdsd uusi acgazo 9 ULo)rom LSLU) &9 Cuwl Seo 19 @ I$
ilguyiaws )> gilgi 5> bhad ((use (Actions) ya> oSy

e eSO OOSTRSIOSERSIOSOEBTSDYS
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(2wl L) a>biae ©YIguw “

D550 )l 19 ) eauudis> APL o gl Lol 551 ) ALY U8, Hlad (9= Speugpm VAW @ x> — Junior

S 29) 9 g o=8lg i)l 5l Jo8 1) MSine Sty 19 Aslgie

Jlaio ref={el => (this.el = eV} %jlwee SU az React 19 > ref callback ,ts, ,usi — Mid

Uns/,lauias ol gl )31 g dgui0 yuumds cleanup function ylgicas jlado ¢l 19 )5 515,50 | assignment

33,5y undefined U sgogio SVgST J3I5 1) ains J>el) a5 0

npm 1s :inventory (1) SCums US> ailsyls g sy Wbed b S5 monorepo Sy (gl gjilyiawl — Senior
L Ll ) G5l gloasuls (V) «dry-run edl> ;> codemod L deprecated glwAPl cuwd g react

a5l LSuSo 1) Sp glool (W) «(auas APl eslasuwl (gau) 3uS ,55Lw 218 || 219 peerDependency

@an @@yl I gy (0) 1JolS wyzlge U azus 93 o gg) i pule Cl ) (F) ouicSom)es 5l —

y2d 9,311, React Compiler (%) «ausS eslaiwl 3pa> glocubd jl g 35S d9a=0 219 a, |, peerDependency

React 19 gol> (sloisl, YoV React 19 @ )l g wyzlgo - V) Juad o



«Yd9s ppn pu=> g View Transitions «yuanil 32

4 xS S Jo palle CSS L ) giez az 2360 Lo a8 ool gdige pua hid g.de0 0305 e (el
9 S oolatwl axdw lbal> gl 590 View Transitions I jgh=> wyyl> jls Motion Jio glaslulis

Aidlg> L0 jieS WSy> aS Lil)S @ plpisl b des — 35,0 g |y glosil ax> React Liulojl <ViewTransition>

R

b aidbld biro ML ool 1 Jguol |
9 (3 0)u>d b SUS) 3)835b (pui8) xS @ (ool xS jI) DI 13230 plauil Jube ) A (i
il a3l s 2SS 1) IS aw ol GSo aS el 3 .(5g) w53 aS cawl G5 Gles )8 ¢l) pglas
wlwpliwld b axao JEil gl bsd dooms jl L (Jgoo Ul gl ansbiuo oo L 10e o ¢

auwl=o 6)Lg> Iy layout g Jigis e >l compositor gg; — S cuewl |, opacity ¢ transform laas ¢

Sguib o0 jank cucb margin L top « height (o,Scuualsl 2S00
ease-in-out U yloal> . ease-in L zg)> « ease-out | 5g)9:,=ub easing ¢

S eyley ) prefers-reduced-motion dbues ¢

L,A.ulg-ll).ul oxcld i

(€S20l =S 5l () 304 @S )5 9 2SS Gidis JS| oS Liudis guis azgio LS g AuS Wiz | el S
w6595 Cuwyd el

Lojls ZAe — yalls CSS :) xbuw |

J2 data-attribute b class a Iy state cuwl 855 105 jlo Glailulis g 4 ool yidiw gl React
by CSS ) audy 9 3iS

®®@® src/components/Toast.tsx

import type { ReactNode } from 'react';

export function Toast({ open, children }: { open: boolean; children: ReactNode }) {
return (
<div className="toast" data-open={open} role="status">
{children}
</div>

);
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® ®® src/components/toast.css

.toast {

transform: translateY(16px);

opacity: 0O;

transition: transform 220ms cubic-bezier(0.2, 0.8, 0.2, 1), opacity 220ms ease-out;
}

.toast[data-open="true"] { transform: none; opacity: 1; }

@media (prefers-reduced-motion: reduce) {
.toast { transition-duration: 1ms; }

transition-all duration-200 data-[open=true]:translate- :cuwl b3 S S oo Tailwind v4 L

.y-0 data-[open=false]:translate-y-4 motion-reduce:transition-none

@starting-style UL jolic dg)9 ©
[y o2l Oy CSS .aibly « b wllon (92 3135 (39,9 transition eaui mount o5l aS (g paic : SauwllS JSuine
:JS o 9 — S0 J> @starting-style b

®®® src/styles/enter.css

.card {
opacity: 1; transform: none;
transition: opacity 200ms, transform 200ms;

[estarting-style| [
opacity: 0; transform: scale(0.96);

}

g e Cuosl (gole wll> 4y @Estarting-style «dls jl (S adlsl DOM @ sys> .card Sy React )L o
Y xbuw s aS cunlz ol — (Sgi 0 B> DOM I uiicroil jl Jud jaic) s OS5 yalls CSS join ggys (sl
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<dialog> ¢ display gl transition-behavior: allow-discrete e

dialog {
opacity: 0O;
transition:

opacity 200ms, display 200ms allow-discrete, overlay 200ms allow-discrete;
}
dialog[open] { opacity: 1; [@starting-style] [{| opacity: 0; } [H

Do 0 ol AlylS (9 po o9 Popover g <dialog> ¢adbasiuw/;L Li> ¢U§)J9 9> ¢l L

als jLi cuwj g layout 29,5 ay (5i89 — Motion :¥ xbuw |
( npm install motion UL «wes « motion/react jl wjgrasl <Framer Motion sas> ©b) Motion alslis
9 (FLIP) ,l55¢5> layout gpéaesil (( AnimatePresence ) ggy3 ouimaosil 135,05 CSS aS so5,0 |) juz aw
G5 3uS Giwas )ld Lo aw ¢l 4 G389 hadd «uwl WoKB 393> (ol px> .(drag. hover. tap) o)

1Z9y> ol b Modal — Sawls
®®® src/components/Modal.tsx

import { AnimatePresence, motion } from 'motion/react';

const pop = {
initial: { opacity: O, y: 24, scale: 0.98 },
animate: { opacity: 1, y: O, scale: 1 },
exit: { opacity: 0, y: 12, scale: 0.98 },
transition: { type: 'spring', stiffness: 400, damping: 32 },

I 7
export function Modal({ open, onClose, children }: ModalProps) {
return (
<AnimatePresence>
{open && (
<motion.div role="dialog" aria-modal="true" className="modal" {...pop}>

{children}
<button onClick={onClose}>yiuws</button>
</motion.div>

)}

</AnimatePresence>

);

Olas — 5)I550 a3 DOM )5 exit ¢pimassl oLL U i Bi> )y jl aS |y 25,9 AnimatePresence

AL @bl gl Key b pudiune 35559 13,515 by 395 oSee walls CSS L aS gz
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o 9y G (5jlwize layout il @
® ®® src/features/tasks/TaskList.tsx

import { motion, AnimatePresence } from 'motion/react';

export function TaskList({ tasks }: { tasks: Task[] }) {
return (
<ul>
<AnimatePresence initial={falsel}>
{tasks.map((t) => (
<motion.li
key={t.id}
layout wlo|oBis op > reorder]/|s
initial={{ opacity: 0, height: 0 }}
animate={{ opacity: 1, height: 'auto' }}
exit={{ opacity: 0, height: 0 }}
transition={{ duration: 0.2 }}

{t.title}
</motion.1i>

)}

</AnimatePresence>
</ul>
);

@ (Wl WS ¢ cumd )5 Wio) cuiiguolS 95 (o Syiio  layoutId b .aiSue cuasl transform

.3 0 Shared element transition

React Compiler ¢ Motion +

Jio l) u25,0 onAnimationComplete a; aS ulog)l hid .cuwl ,55L0 Compiler g React 19 L Motion
useMotionValue p Liiwe ¢pimonl b )SI.06S 0 Memoize Gisgs> Compiler — sawwgiv 6,50 handler o
) ©9N) doub jo,ar React juy asy> jl 2,5 U sy style ay |y of ©aless )35, )5 |y jlade uSue YIS

(osd 2 )3 3320

T 0SSOSO SO SISBSBOOSSIOSETSDS
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MotionConfig :ylS ay plyic>l @
®®@® src/app/providers.tsx

import { MotionConfig } from 'motion/react';

<MotionConfig reducedMotion="user">
<App />
</MotionConfig>

J=d |) «Sy> G5y Jole@inw )d aS Lily)S gl transform il o reducedMotion="user" U

Al Syl Glizes i U dilo,o 8L opacity guie Jledps siled)S

»5)90 View Transitions API :¥ axbuw |

o wem AP S See (DOM S s e ) banke ow  Jusl el

Lo callback S0 wlivgnySuwl J=d cll> 5l )S)950 . document.startViewTransition(callback)

/Chrome :Jluisiy 23S0 [yl (slg)> CSS (pinrauil yo L) cross-fade pguai 95 w9 (a0 pusi [ DOM
(GXwg)d JWl gl ol glo)S)g 0 (gaes Yol )5 iy — +Edge 1171+, Safari 18+ Firefox 132

React Router L o

13030 Prop cuwl L8 (S o iy G0 1) al A=y a4y v6.4 51 React Router
® ®® src/components/ProductCard.tsx

import { Link } from 'react-router';

<Link to={ /products/${p.id} } viewTransition>
<img src={p.image} alt="" style={{ viewTransitionName: ‘product-${p.id}" }} />
<h3>{p.title}</h3>

</Link>
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®®® src/routes/product.tsx

import { useloaderData } from 'react-router';

export default function Product() {
const p = uselLoaderData() as ProductData; // o3l yles Data mode 1§ Juas
return (
<article>
<img
src={p.image} alt={p.title}
style={{ viewTransitionName: “product-${p.id}  }}

/>
{/* . %/}
</article>
)7
}

@ Cund )5 S¢S cuwdgo jl ) ol jS)90 yl> view-transition-name Sy axbio 9> ;> ;> gal (9>
hid alax) o )5 tage bub .duwlxoe s Sy g «Heroy Sl — 35S0 morph widis axéwn )5 S cusdgo

(product @ «uwl product-${id} (e gly) bl aLils asibin eb NlgiLe axtw )5 paic Sy
CSS U gjlwiiinliw o
®®® src/styles/transitions.css

::view-transition-old(root) { animation: 180ms ease-in both fade-out; }
::view-transition-new(root) {
animation: 220ms ease-out both fade-in, 220ms ease-out both slide-up;

@keyframes fade-out { to { opacity: 0; } }
@keyframes fade-in { from { opacity: 0; } }
@keyframes slide-up { from { transform: translateY(12px); } }

@media (prefers-reduced-motion: reduce) {
::view-transition-group(*),
::view-transition-old (%),
::view-transition-new(*) { animation: none !important; }
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S29S Sg 1 yig) 9N @
®®@® src/hooks/useViewTransition.ts

import { flushSync } from 'react-dom';

export function useViewTransition() {
return (update: () => void) => {
const reduce = matchMedia('(prefers-reduced-motion: reduce)').matches;
if (!document.startViewTransition || reduce) {
update();
return;
}
document.startViewTransition(() => flushSync(update));

b

590 g ol e 5> s callback commit J31> ylojesd 1) state ,usi React b cuwl oV flushSync
withTransition(() => :pi i gly Wio 580 | e wligs,Sawl DOM  lwyje,ds 51 Jud

.setTheme('dark'))

INP g giinras! jLint A
il Uiw) aib gloguives! aiSue JolisByué ol oLL U |y axéwo JS startViewTransition
view-transition-name: «;Siw wlxao b Vb Glocuued gy 2iSue 553y |y INP lagdiue (Weoms

D9 YIS Wl Sawl B 31355 buys slogins s, 1) none
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(swlojl) React )> <ViewTransition> :eaul |

AS 0 az)bSy Godgs Transition Jaw b 1) AP (aos aS cawl (sog) ciiguolS Sy wislw Jl> j> React o
9 3l 3929 lauL React 19.2 )5 ¢« experimental ¢ canary gloJUS ;5 hid 14 gloj O Cusudg
lol) 31380 upawd )3 Iy ol experimental.viewTransition U8 L Nextjs .sxo>i0 Uas ol <grol

.(«production gl osisamuogin
® ®® app/Gallery.tsx (React canary)

/] A& )>has react@canary — ,Ixub19.2,5 export sgies

import { ViewTransition, startTransition, addTransitionType } from 'react';

function Gallery({ photos, onOpen }: Props) {
return (

<ViewTransition default="fade" enter="slide-in" exit="slide-out">
<ul>

{photos.map((p) => (
<ViewTransition key={p.id} name={ photo-${p.id} }>
<1li
onClick={() =>
startTransition(() => {
addTransitionType('open-photo');
onOpen(p.id);
)

<img src={p.thumb} alt="" />
</1i>
</ViewTransition>

N}
</ul>
</ViewTransition>

);

HIY SV

/ update / exit / enter (Jio Props (aiSiue pasiwe |y 598 ol jaz> a> <ViewTransition> ¢
39y:S 0 CSS S b share

L Suspense reveal L) startTransition (s3I aS dgie Jed oloslw)jg a glp hbd (piuewsl ¢
Vg 03 ol Taoe e loLilwyjgyas — sisaw @l (g, navigation

(a8 ko gz (uiSin Wo b AiS e asuiw |, Janl ede addTransitionType('nav-back') ¢
dgu Gl
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Qb lgizo g <ViewTransition> o <div> Sy S| iy o>9,> DOM 6)S gl (VUL L cisgols ¢

AS 05,15 enter/exit (ol

Juilos yhiie production ;> %
Sgo U viewTransition React Router jl jg,ol =8lg glocl glp .25 e cuwl ySeo 2lgs API

092 Cawl S¢S Wyzlgo b Hlaul <ViewTransition> (i8g S esléiwl VL useViewTransition
23S0 )8 CSS yloow g o view-transition-name (loo

$H1s plas gly )il plas |

b Al L
9y (KB a0 CSS transition + data-attribute s hover. focus
compositor o>lw state

SLBuliS g JS ow @starting-style 0 paic 59)9

HA WD § (5097 transition-behavior: allow-discrete OXdaian/ 50

Popover/ <dialog>

g exit gl o o) Lgis ( ltayout , AnimatePresence ) Motion G (uaic zg)>
FLIP drag «g;lweie 18

cawlxo ()93 (o9 (g, viewTransition ) View Transitions ddaxaw ¢y JWil
v, cross-fade Hero image
/Chrome ;> _0g9s CSS Motion L animation-timeline: scroll() CSS «parallax) ;g0 Jg,Suwl
ass gl Motion Edge whileInView (reveal
200058 S WAAPI L animate() Motion /SVG ¢piasil-95Suo

Sac

Oinsoil 9 (gp2dumpians |
«( MotionConfig ) Motion « @Emedia ) CSS :1uS cule) adaw aw j> I, prefers-reduced-motion ¢

(Sgo )5 byi) View Transitions

L hidd @ augS e ((role="status" g) ¢y b ) «aud 030 bl wleMbl Jnl o) lgis 30l ool ¢

a8 5)005 )15 (g 0 3eS weSed b Luj opiinsensl (VD Jad) auS e aziuo JWh jl sy ) pwgSed ¢
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WCAG 2.3.1 Jluso — 35 5ty (a5 )3 ) ¥ 51 i) Vb G5y b 0 Stz loepdnsasit jI #

(Bl b) ausloo YIgw “
9 M0 yui |y layout o Sig ¢l w9z $ogiue lag el top L height (y3)Scuadsl Iy> — Junior
©9, opacity g¢ transform .(reflow) xS auwl=o 6)Lg> |) polic gaod Cuedgo @uyd ;o ;5 1L ;5,950

Aloe )l FofPS e (gl (adjLes Cuwd layout ay g Mg e >l compositor ga,V

Wis> ws)d jl ) paic React as Jl> )5 AS0 Sos |y 29,5 puinsosil job> AnimatePresence — Mid
20> 53y )0 (63559 LiBg )b bl @ (key  Gwlwl p) I) 595 L8 olas;,9 AnimatePresence $es)S
@ NS0 Yidis LeBly (L jl Gy s g S hal ) exit el g MSie y3) plizes |y T ol Cylé
<l )98 Ik key  Jud> proo
Eaiimo  lg>d L React  dwlojl <ViewTransition> Jle wglas —  Senior
Suspense L g 5)l> i flushSync a pudiuwo ilg>l)d Scuwus> document.startViewTransition
oTransition ly lad | uinedl React .cuws Siolas oaighd gloslw)jg)a g Ngyed )
3550 cCOMMIt gakaz) ;> 8,85 |, snapshot uS_e Jled (startTransition. Suspense reveal. navigation)
ool 9Bl addTransitionType UL g xSie plésl view transition Sy )5 |) plojeo lw)joya sz
S @235 ) M) @ pBes Soly aSil pgds — 3230 |y cile bl wglite

Jad grige
slp allow-discrete «g)9 lp @starting-style .data-attribute + transition :Jgl CSS ¢
dialog
MotionConfig reducedMotion="user" U ‘owuwjg layout/FLIP 9,5 gl kéd Motion ¢
view- ¢ viewTransition prop L React Router > taxaw Jil glp ,S)90 View Transitions ¢
LSy transition-name
S oo production 5 uuwbiiiu ) APl — cuwl canary jgio React <ViewTransition> ¢

Mo ()bl GwgSed Cupdo g prefers-reduced-motion ¢

Opd S

S a8lsl layout g AnimatePresence U looeil 29)5/59)9 crinasil (g cuyjpde) WA Juad 6jgys ay )
Ll Jub px> wolds g 36S o5ly (z9y> 9ay) transition + @Estarting-style U hid |) plas Gugw
L) wlds = cawd Jul A8 Jad Sidg) 6jgys 5> P .auS auglie npx vite-bundle-visualizer
prefers-reduced-motion UL g sjluw pgai g, view-transition-name ¢ viewTransition

..):A:\S . .
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2 Ub (gldsyi g WIS 33

WSSy . Agu 0 aid,S Sb S b9 Sl locuclw b bhad ’Ugn_v_o aS Cuwl (o jl 03,88 (glacgoxo Joad ¢yl
«azy hdd ai lesy chzn b )

state g L3 Jow |

Effect ai auis oslaiuwl state cuwg)y gl ) key .\

// X useEffect(() => setDraft(''), [userId]);
//

<ProfileEditor key={userId} user={user} />

const Sumugiu 535 5> (il Cuwdas items ;I total 51 .auuS duwlxo (0SS 0)us) |) sauu@Givine State .V

s eV e useMemo i> React Compiler b .total = items.reduce(...)
YU aS Lxbw o . App ;> @ 3bb  SearchBox > gxiuws State .ay)ld a5 guwb gSew 2> U ) state .V
Nigal 0 )y ()il SloiiiguolS 39,0

.boolean x> a5 auS esliiwl union jl BN gl gly K

// X islLoading, isError, isSuccess (A :Soomé G0 wuSy)
// status: 'idle' | 'loading' | 'error' | 'success'

— uselMediaQuery . useGeolocation « useWebSocket .Jjluy Sgd Sy «2)l> Eiuwawn 2 gl .0

Dgi 0 Subscribe jghz 35l 3,ls CuigaelS

o>l> g Effect |

@ LSl b (Had) > duwlxo) Cuwl oG Hlade b .l sluil Ylaisl (AiS,0 setState has Effect ;31 .5

.(handler ,>) cuwl slagg,

o2l aS S eslaiwl 631> wlsulis jl :yigs L — awis J= ignore flag L AbortController b |, Race condition .V
035 J> S5 1,

(oulpoalwlw . ['products', { category, page }] :awuS 2Lk URL o |, queryKey .A

AiS e JbU ) wixéw aas invalidateQueries({ queryKey: ['products'] }) :.ij> invalidate ;18

slp refetch S, mount ;o Lisy «wuwl o0 TanStack Query (6,9 iy duS ealdii |) staleTime .9
. staleTime: 5 * 60_000 @UMGL‘»MI)
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Xy 3 > Lagdiiumo 5y — useMemo U L g Joader ;5 : use()  (gly «dujluw 535y jl Jud |, Promise .lo

9§J|9w9¢ols |

Cuwd jl = 355,8 JolS unmount/mount = sas goi = Alg Hu5) o ISS Ly CiigaelS 1D Cuidgaels N
.25 g state ()39,

<Card jl yyiydlasil <Card><CardHeader/>..</Card> .Jad> xa>yi (gdiyySa props 4y |, children .I¥

.headerTitle headerIcon headerAction />

<Button teuwl =ub <Button disabled> .3uS =lLb false (46)8,iu |, Boolean prop .\V¥

.4 enabled={false}>

*-aria. data) o9 oSy s Liliw CiigrelS Uy &yl a5 ComponentProps<'button'> jl .1F

30 awd Gy gy | (onFocus

oS (5299)395 .ol juwmo sy ¢ if (luser) return <Login/> gl .Ldbwl glocdl> gl Early return .16

-y (52UlgS

b |
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