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®®® Project structure
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|— index.html
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®@O®® index.html

lang="fa" dir="rt1">
>
charset="UTF-8" />
name="viewport" content="width=device-width, initial-scale=1.0" />

>My App</ >

id="root"></ >
type="module" src="/src/main.tsx"></
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®@O®® src/main.tsx

import { StrictMode } from 'react';

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

import './index.css';

createRoot(document.getElementById('root')!).render(
< >

fCuus> StrictMode i
|)?| )lg 9> |) loEffect 9 .)JSU,JO ).XJ) )l.'J 9) I) LCDLJUJ%D[S 9 ol dlﬁé 4&»)9:) edl> )2 hsd <StrictMode>
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O@®® src/App.tsx

import { useState } from 'react';

function Counter() {
const [count, setCount] useState(0);
return (
< onClick={() => setCount(count + 1)}>slaes sus: {count}</

);

export default function App() {
return (
< >
<h1>eMw React 19! &</hl>

< />
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npm install -D babel-plugin-react-compiler@latest @Erolldown/plugin-babel

n Sjosg JiSlw 9 )5 @ E9pi - ¥ Job @



®O®® ite.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: {

alias: { '@': path.resolve(__dirname, 'src') },
.
B

ol — baselUrl (yga) S adlsl tsconfig.app.json ay e aislish o TypeScript )> alias aS¢pul ¢ly

(Mg 0 J= tsconfig ol 595 a s lojuume g 6350 Foaio TypeScript 6 5 aiyjS

®®® tsconfig.app.json

:
["./src/*"] }

P8 glodasuus 1 ,S1 .50 jLS 63)950¢uwd g Lol 1S a4 yg= 2l Babel (.SW gl 3uL React Compiler
@S @rolldown/plugin-babel (gloa S0 odlaiwl (8 1 Ju8) @Evitejs/plugin-react
S8 aly react({ babel: { plugins: ['babel-plugin-react-compiler'] } })
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npm install -D eslint @eslint/js typescript-eslint \
eslint-plugin-react-hooks eslint-plugin-react-refresh

®®® cslint.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,
reactRefresh.configs.vite,
{ files: ['»x/%.{ts,tsx}'] },

D;
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import { jsx } const el (

from 'react/jsx-runtime'; < className="title">o\Ww {name}</h1>
const el jsx('h1', { );

className: 'title',
children: ['eMw ', name],
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s S 9 JSX Sy 3VgST g style={{ color: 'red' }} £ Wyguody Joliwl

AS0i 58 HTML cunls {/* awogs */} CowolS

“className’ gl>a; “class’ :gil) oluiil %
a; label )5 for Guzes .Juwgy className b JSX ) el cySiwllgl> oaig)j) aalS class

DD S0 dg.u).ls ) L,R.\blg )lm Ol,\:ubl )90 > React 19 ..)9.\'1)@ dg.)g:j htmlFor
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o000 src/components/Greeting.tsx

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

export function Greeting({ user }: GreetingProps) {

const greeting Date().getHours() 12 ' o pwo!

return (
< >
<h2>{greeting}. {user.name}!</h2>
<p>yw: {user.age.tolLocaleString('fa-IR')}</p>
<p>eussg: {user.isPro ? 'glag,> ¢ "ol k< /p>

>

c.)..)g.wu,o ) QJ9§.> wlido ).).)Lo.o

29> Jade

o number . string

(Cwl by )23y b Sig pred) ja> Zad undefined « null ¢ false « true
iy polic SIHSI all

«Objects are not valid as a React childy :Uns> X o5lw g1
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12315 S 2Ulgs @ oyl G wlxil g 3)1 3959 Lol (g3l aww
®®® sr-c/components/OrderStatus.tsx

type Props { status: 'pending' 'paid’ 'failed'; items: number };
export function OrderStatus({ status, items }: Props) {

if (status 'failed') {
return <p className="error">csl, §9g0L dg5.</p>;

return (
< >
{items 0 <p>{items} Y5 ;5> ilew</p>}

<p>{status 'paid' " ey 4! "ol Wl s B F</p>

>

"&& j> yhu0 dac ali A
ASe e axaw (gg) |y o dac 395 (bl o il items.length (89 {items.length && <List/>}
. {items.length > 0 &% <List/>} :3usS boolean |, by adiros .(Cuws NULL Lol cuwl falsy o (92)
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®@®® src/components/Productlist.tsx

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

export function ProductList({ products }: { products: Product[] }) {
if (products.length 0) return <p>gpaxo wdl is.</p>;

return (
< >
{products.map((p) => (
<li key=qp.id}>
{p.title} — {p.price.tolLocaleString('fa-IR"')} ylogi
</1li>
)}
</ul>
I

9 DOM ,olic 1lgi (gjlweipe (83> ()39391) o jusi pBis U «mwnSy @il jo 30550 React a4 key

..))l.) Qij CA.\.U).) I) LQUT state

(+re)S0) 2S5 05wl key lgicas index jl j5,0 %

Jio) o] state sgi0 cacl index I eslaiwl g0 Bi> Gidawg jl @il b 5iud (gjlwiiipe cuud S
S il JouB ol index wuwl auwlivs g9 9 <l WolS o 5189 hid .auwuzy oliidl el @y (input jlado
235 uloj )3 & — ayjluw Sy crypto.randomUUID() L esls cuslw pBis )15 id 6sls
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Fragment |

23S a8lsol DOM @y 8Lal div SO suslgs e (5i8g

<>

<dt>eb</dt>

<dd>{name}</dd>
</>

{rows.map((r) => (
< key={r.id}>
<dt>{r.label}</dt>
<dd>{r.value}</dd>
</ >

s G pullS g 51> Jbiasl |

className={isActive 'btn btn-active'

style={{ padding: 8, opacity: disabled

Ao GloGwMS oSy gl ((8px = padding: 8) 35Se px 395 Wygoas style > o polée

.clsx('btn', { 'btn-active': isActive }) :cuwl gy )liaw clsx SzgS alls

(3wl L) ausliao ©Ylgw

his @i g 3980 Jadd @b Lilg>hd S ay ISX (g2 Sewil aidls ady) paie Sy AL JSX 5> > — Junior
S0 J> DOM @ 8L paie (539381 (g |y cudgamo ¢l ((<>...</> ) Fragment 55155 oy )labo S

J5 1> londiiamo aS gpaic g9) Key Scuwl upiawd ol cuiigaols Y515 LT g 3,055 ,1)8 xS )5 1L key — Mid
ay )51 13905 0315 b iigaelS @y Prop plgicas key .(BuISl> paic 59) @) 3560 Hh8 33500 Map
23S Jluyl @ 65505 U b 1) of e)ls jLs lado

Sy ol iy Key pusi SpuiSio o3kl ol jl Iaac xS g 315 (6l a> cuiigaolS Sy key pusii — Senior
693Jl .AiS e MouNt g5 jl g S50 495 |y T State g unmount I, LLE diges React el 33> WolS paic
slp useEffect gleay <ProfileForm key={userId} /> U )5 jusi oKio 08 3)Scumy) 1glas
state ¢5,SSL
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9 Syl glociigwels jghx> 30pSe dL ad ¢l > .l React OSadyl So oxjlw aly wiiguels
g0 Ll ref )0 )5 React 19 pgo i b g 35S >lhb saxooslaiwl L8

faz ey CuiigrelS |
IS )3 6550 691> g e Al 0y React Element g 5,80 props as cuwl =ib ciiguols Sy

:'~ ~c.
®®® s-c/components/Avatar.tsx

type AvatarProps
src: string;
name: string;
size?: number;

b

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

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

A& Wis “defaultProps” i

VU aS jobplas |) (o0 iy Hlabe .uwl 6aul B> LU glowuigwlS gl defaultProps (React 19 )
h ol Gl 9 o WBi> e propTypes .auS Gayyei CuuySwllgls 88 destructuring UL w0
.l 38,5 TypeScript

ry Props ¢ lowisigols - 0 Juad e
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Unld63g9)9 4w b CiiguolS famugis props.value = X Spo LAluud HdlgS>hid Props ¢
b (pure) «uallsy
ol callback g Sy Alg s pusi |) gz b 25,8 ,S|aed0 63> 15558 4 Mg :adbsSy by ¢
DI 0

JSX iz (@b gl s il e iy il jlre g ySwllgls Hlado yo ¢
00 src/components/Toolbar.tsx

type ToolbarProps
title: string;
onSave: () => :
onDelete?: (id: string) =>
actions?: React.ReactNode;

}i

export function Toolbar({ title, onSave, actions }: ToolbarProps) {

return (
< className="toolbar">
<h2>{title}</h2>
<div>
{actions}
< onClick={onSave}>eus3</

re Props ¢ lowisigols - 0 Juad e



children b Sy |
oSy )lil pieee ol gl gl iy g 5L ST Gw a5 iz o il gjag Prop S children

oo wilyg uiSuls g cuwl React ;> (Composition)
®®® s-c/components/Card.tsx

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

}

export function Card({ title, children, footer }: CardProps) {
return (

< className="card">

{title < className="card-title">{title}</h3>}
< className="card-body">{children}</ pS

{footer < className="card-footer">{footer}</
>

title="Llg," footer={< >Giolpo</ >}>
< src={user.avatar} name={user.name} />
<p>{user.bio}</p>
</ >

«Slot» oI +
asb o gl glaii) prop es glaas (g8 @iy ) )15 gjlwiyliw B sl Jis cuigolS o idg
S>gS ) ol API 9 )J.\JxBLb_v_ﬂ ) cuisgaolS g 3)l> b «Sloty 9§J| o2l - aS a2 ReactNode &y 51 prop <o

)l3 0 a5

Yo Props ¢ lowisigols - 0 Juad e



(React 19 &) yuusi) prop ylgicas ref |

2 uSe oslaiwl forwardRef I ab Gilaw ciigrolS Sy Gl31 DOM ay Gawpiowd gl Ju8 gloasas )

i@l JJgosme prop Sy ref React 19

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

function Input({ const Input = forwardRef
ref, HTMLInputElement,
...props InputProps

}: InputProps & { ((props, ref) => (

ref?: React.Ref< ; 3 ref={ref} {...props} />
P A ));
return < ref={ref} {...props} />;

Sy A dolgs Bis eail gloasus j> g cuwl (deprecated) Fouio lol 3iSue )5 jei forwardRef

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

*

Spread L props iy |
@®®® s-c/components/Button.tsx

import type { ComponentProps } from 'react';

type ButtonProps ComponentProps<'button'
variant "primary’ 'ghost';

}i

export function Button({ variant 'primary', className, ...rest }: ButtonProps) {

return (
<
className={ btn btn-${variant} ${className L S
{...rest}

9 type «disabled «onClick ale> jl) <button> (egs gloSig plei ComponentProps<'button'>

uwl Design System cuslw 3)lasbuwl ¢S ¢l dpe yl a |y (ref Gis

re Props ¢ lowisigols - 0 Juad e



2SS odlaiuwl ailygS,gS |) spread A

A0 lauie React bl ol )5 glassbuwl prop g 555 )18 DOM paic (g9, )31 ol el cusly {. . .rest}
S la> spread 1 Ju8 1) ( variant (Jhie) i)lew gloprop asiues

iSabliz glocuiigwls g Render Props |

)by 0205 WGpa0 4y |y Lai g 30,1380 Slyil @ 1) @lie saolg> e o8
@®®® sr-c/components/Datalist.tsx

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

}

export function Datalist<T extends { id: string }>({
items,
renderItem,
emptyMessage '3)135 3929 (69)90 '
DatalListProps<T>) {

if (items.length 0) return <p>{emptyMessage}</p>;
return <ul>{items.map((it, 1) => < key={it.id}>{renderItem(it, i)}</1i>)}</

items={users} renderItem={(u) => <b>{u.name}</b>} />

ol glociiguelS gl 631 ¢l Lol ilais)S [y Render Props gl> yisiw (1€ (Jrad) Liiléiw gloSgn g0l

<l 2oly joi juVlez>pg 9 Jga>

rv Props ¢ lowisigols - 0 Juad e



CuiigaolS APl >hb Jouol |

Zuby Jool

S0y s IS 100~ 1 Gl ST cdgiune Sy ciiiguelS yo Fyeio g S2gS
open « — canEdit . hasError . isOpen boolean (,I35,0L

onClose « onSubmit . onChange on U callbacks

defaultValue & ,Sl¢3y3 o onChange wypSe value SI sads S ply pd oadyiis

jl yigo <Modal><Modal.Header/></Modal> G3Sw sl Sy

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

(fawly L) ax>biao @Ylgw

CiiguelS 51> state teuwl ixilg>hdd g sl (Wlg) vgyw j| Props Scuwms> state g props wglai — Junior
D90 33220 53 ucl ElASyD ki AD3 e s ) Ul GI9S> iigelS g ol

> CiigaelS (g9 Sy g x5y o 53 K92 1)S vyl 5 CiigrelS JSId I) ciigrels s > — Mid
cuwd jl state g 3iSe unmount/mount |y w5 JS diwe wWoldtio (gpaic |y ol React Hgu0 aislw
S oy Jojlo b )3 1) LdouiiguolS dbivies 39,0

JSX wabywl LSS0 J= Context ay (aaw) jl Ju8 1) «prop drillingn (JSsio 9> Senior — Composition
2l Luigels (s YL g 135 6315 ¢y @ (655 ;505 Slhwe cuisguelS slot L children glgicay
S e (69008 1) Context el «uSyi (3uiS Yoy ¢l . Xiwyd 0 b @ g djlwe o3l L)
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Cuwl «30gd 0 |y React aS LwS» g «3ugi 0 React as wS» ¢

?W@Edw»ﬁo'Pl

function Counter() {
let count 0;

return < onClick={() => count++}>{count}</

9 hal g3 jl gl wgub a5y S i «pgd .5S ) 0)Lgd> ML aS 1gS 05 React 4y count s «(Jol :(JSuino 9
) Ol s g S e bas )y gw | jlade 13S0 Jo |) JSwine 95 yo useState .>gu0 o 6)Lg> count

S0 (5w oj |y daze
00 src/components/Counter.tsx

import { useState } from 'react';

export function Counter() {

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

f-\b).od.w :).\J) k,ims d.)uo l

1. Trigger 2. Render 3. Commit
state jusi b adgl mount Wje o |y wiigrels 2 React >9800 Jlocl DOM (g9, locuglas

WSy (69,9 b bl palld Wb CiigrolS @)U Judd> pred 4y g yoge DOM )5 Gjuz goo 0S5 (5 sl
Al ansly side effect g g aos) sy 29)5

ra )Ny as,> g State - ¢ Juad o
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®®® src/components/SnapshotDemo.tsx

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

function handleClick() {
setCount(count + 1);

setCount(count 1);
setCount(count 1);

console.log(count);

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

dw > N v ((LS)ID)gu.uS.C)) ).\5) alh=] )2 Ub)l.x.&o asS Cuwl (5),937_10 «Cowl CA.‘IU ).).5) LS:) d9.b )2 count 0z SI).?
oslaswl (updater) Glwyjgyar @Gl wuwl aiuulg LLE Hlade @y 32> jlaboe S| .akuws setCount(0 + 1)

setCount((c) => ¢ + 1);
setCount((c) => ¢ + 1);

setCount((c) => c + 1);

,5>95 Batching i
GAQiwd Xidd0 &) (g Promise « setTimeout > iz L) slagg) Sy y> aS |, setState iz React

iz S ObSS piply ccuwl Jled lbaes Hld, ¢l s a4 React 18 jl .uiSue ja5) )L Sy hid g S0

Al ey setState

Vo )Ny as,> g State - ¢ Juad o



(Immutability) (g 23250 |

Loudiiano 1) 4l b s )31 .aiSe eslaiuwl ((Object.is ) gy auwglio jl State ,usi Lawsis lp React

12gu 500 i a>gio React g cuwl glod g2p0 dudd s

EVECI Mutation X

setUser({ ...user, name: ' lk' }); user.name REICEy

setUser(user);
setItems([...items, newItem]);

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

i.id id ? { ...i, done: true } : i

));

arr.concat(item) L [...arr, item] U959l

arr.filter(x => x.id !== id) Wi>

arr.map(x => x.id === id ? {...x, ...changes} : x) lwyjo
[...arr].sort(cmp) L (ES2023) arr.toSorted(cmp) Silwikiyo
(ES2023) arr.with(index, value) S8l

{...s, address: {...s.address, city}} 99)395 £ 4

oduzxy state lp Immer +

«mutation JSuvam 1) 1S x50 ojlal ((use-immer L) immer alklS o)l> gi)3¢5 abuw vz state Sl
. setUser(draft => { draft.address.city = 'ghes' 1) 130050 piomsil o29)5 g Swugiy
5SS e oolaiwl Immer jl iig)> e Redux Toolkit

(Lazy Initializer) Juii adgl jlado |

const [data, setDatal useState(expensiveParse(raw));

const [data, setDatal useState(() => expensiveParse(raw));

| )Ny as,> g State - ¢ Juad o
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Al e Sy Y 9 X ) MiSLe s e b adiues state g3 S :ohagiye gaveg)S ¢

status: ‘'idle' | 'loading' | & @Bla> isError ¢ isloading gloay :ya8LG jl jady ¢
.'error' | 'success'

state I, of ( last ¢ first I fullName Jio) g0 auwlxo (5,505 state jl g lado ,SI 3))SG jl jamdyy ¢

..\:51\5 Wl.‘ko ).)J) )J f.X:\.'ASJ

slakuly gloosls gl ({ byId, alllds } ) eass normalize )Lislw :@aes 5299)393 jl jady ¢

state )5 props S :zl) olaiisl %

function Profile({ user }) {

const [name, setNamel] useState(user.name);

ilg> 0 Jol HL bdd |) adgl jlade UseState (o dgub05 jgyau state ¢l S i Mlg jI user.name Sl
S pupo |y il auslgde (Ginluo B adgl Hlaser ledly ,SI L wuwS oslaiwl prop ;i loxdiwme b
S cugy key Lg(initialName )

(Lifting State Up) Saus Sa; b xS State |

Props @yb jl 9 3uS Jéiio Syidine Mlg (2yicSudjs @y |) state «)ls jLo osl> Sy ay yolgs cuiguolS 95 ;idg

@®@®® sc/features/search/SearchPage.tsx

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

return (

value={query} onChange={setQuery} />
query={query} />

vy )Ny as,> g State - ¢ Juad o
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DOM state React b ko

ref + defaultValue onChange + value props

5okl Ju18 ol (gl pyd DI0,8 (glaaz) oz liicl 58

2 ey b FormData g Actions b 338y plizes React 19

(&wb L) ausliae ©YIguw “
mutation >0 (ausini |) juei g2y dunlée L React o= 9315 pusi W I, state 3L > — Junior
L Gilwaisgr 9 Sl (Undo) wuiSib el (6230wl (T 2 sglle addGas &) )3 9 JSHes Yo9ce |) @2p0

iS00 eoly8 | memo

€598 uSen Hlado jl Jol Scuma> setCount(c => ¢ + 1) g setCount(count + 1) wglai — Mid
il Gy G )9 238l 0 Blasl Dy b aix b

duwlxo j25) Suwl pgo Concurrent React ly julai ¢l 2 g 35)l> Giglai az «cuwolS» g «)a5)» — Senior
9 ‘olio.d) Ao g Cuwl DOM (g9 azuis Jlael CuwolS ¢epislxlygs b IS «adgi (8 g ol (Z_JL: le)_?|) =9
)%y ax > side effect (lotransition )> Wio) 394 >l cuolS 9 Hb 3z Cawl gSow H3) K92 -az)bSy

Al event handler |, Effect ;> 3L g cuwl ggion

React 19 gol> (gloiol) Y )y asy> g State - ¢ Jad o
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oo sglai Lol 6auh aizlw DOM (gg) aS 5)ls Iy (o923 slaug) einusw React .l uinSabl yo wld )5 Jolsi

D0 gy ) gy glodli g Zxusus 6L®9§J| Jrad ol )l
event handler ilw |

®®® s-c/components/LikeButton.tsx

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

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

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

return (
< onClick={handleClick} aria-pressed={liked}>

{liked ? ' pouoiwy’ 'O onaiy '}t

>

:00cl8 aw

o2l) X onClick={handleClick()} — [@ onClick={handleClick} :3wj o dady by ) U ¢
.(.)94’})(_,40 I).?I ).X:l) Qb.ﬁ.] ).) L,S,g
.onClick={() => deleteItem(id)} :auS eslaiwl arrow jl ylogSyl aloywl ¢l ¢

g g9, on L callback gloprop g handle b I3l glohandler : 13800 ¢
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fCuusz> SyntheticEvent |

. o

APl Hlos g 31> GlwsSy U8, bS)gs0 das )> aS sz SyntheticEvent cub Sy j» |y oslyg, React
React 17 ;| .a»50 @Il I, ( currentTarget ¢ target « stopPropagation « preventDefault ) 5,lastiwl

) e swlgie i o3k Wi> pooling g Mg e Jraie ((document a) root container a loslayg) (s

S eslaiwl @ async >

ass TypeScript ggi React 19,

JPOSE 3D (69, MouseEvent<HTMLButtonElement> onClick

(HTML @Msp) sgio,0 [yl keystroke ;o > ChangeEvent<HTMLInputElement> onChange
Actions L ,3» preventDefault Lot FormEvent<HTMLFormElement> onSubmit
e.key === 'Enter' KeyboardEvent<HTMLElement> onKeyDown

(bubble) siis 0 wl> React > FocusEvent onBlur / onFocus

> pl8 + Gual + jugo PointerEvent onPointerDown

Delegation g Propagation |
@®®® s-c/components/ProductCard.tsx

export function ProductCard({ product, onOpen, onAddToCart }: Props) {
return (
< onClick={() => onOpen(product.id)} className="card">
<h3>{product.title}</h3>
<
onClick={(e) => {

e.stopPropagation();
onAddToCart(product.id);
Hr

03938l @

>
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AuS oslaiwl s I, 'stopPropagation” A
olyg) vSwls )i sy aeSs>/Sid Sy g WYis ) WylS YogupSS @S cuwl ol gigs ol el
S e Jide e 1) (09 SulS U gie iuw Jie) 530> lodiliylis g (g pdpmyiaws glocubls

k08 (gl Syiiine handler o3I |
@®®® s-c/components/SignupForm.tsx

import { useState, type ChangeEvent } from 'react';
type Form { name: string; email: string; agree: boolean };

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

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

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

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

>
name="agree" type="checkbox" checked={form.agree}
onChange={handleChange} />
olgd | ppiase
>

69! Lol £35S o0 Wi |, boilerplate ¢yl jl (g,Lus FormData g Actions L React 19 aS iy suolgs 9 (Jad >
ol gV lizass glabis) Laiawylicl gly 6 yiiS
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role="button"
tabIndex={0}
onClick={open}
onKeyDown={(e) => {

if (e.key '"Enter'
e.preventDefault();
open();

S 0d 8wl Cauw)d (ulizo paic jl +

(S 5395 Wygody polic ¢l . <@ href> opue Lule 4 51 sl <button> ogdbue SUS Gjaz S
09y  <button> .cuwl yols g8loe gl kéd YL 1S .a5)l> |) screen reader 4 zaso pMel g 3)9.5
13S0 submit ) )9 (0,8 J3I> type="button"

React (window, document)- . glwslagg, |

oslasiwl useEffect I (gpwhw glosds esize oy JgySwl) 3135 §lei ols paic 4y aS aloslig) gl
:(\\ JJQS) 39‘“‘b’°

useEffect(() => {
const onKey (e: KeyboardEvent) => e.key '"Escape’ onClose();

window.addEventListener('keydown', onKey);
return () => window.removeEventListener('keydown', onKey);
}, [onClosel);

vy H)LSLJ.QLQJQLQJ|A,;9)'VJ»Q§ *
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useDeferredValue :aluliS (o g () ol) .20jy aSud cuwlgs)> 3uls keystroke ;o 035) Gzt (gl
:aSud gl S¢S debounce Sgo Sy g Ul gl (19 Juasd)

®®® s-c/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;

(Bwb b) asbao ©YIguw “

ublazxis g dgibge bl ) abx) )5 2l gz Seuwl sl onClick={handleClick()} l,> — Junior
Sojlwie j) el adls> il setState Gidsls 31 .5g.0 631> onClick a4, ( undefined Vgoso)

031> &, ol 69y dlaugy aS wuwl Guaic target Scuwa> e.currentTarget ¢ e.target wglai — Mid
TypeScript ;> .cuwl Jraie ¢l @ handler as cuwl gupaic  currentTarget «(aubb 258 cuwl (Sow)
D90 631> Zazyi g 31> §u8> i currentTarget

slagg) €95 2 sly listener s React $3)15 (ldsoly az g AS 0 5jlwesly job=> Iy loslasg, Senior — React
il soly . aSe dispatch lociiguelS ay 1) slasg) (o395 o (event delegation) aiS e wud root container g,
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function Profile({ userId }) {

const [name, setName] useState('');
if (userId) {

const [age, setAge] useState(0);

I

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

state g swy0 S0 age gl Wd aS Jolw @) pgw UseState S s falsy a truthy jI userId idg
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React 19.2 gloSgn JolS aduis |

b).),lS
wl=o o>Lw state
FSyetio Jlasl @Ghie L eauzy state

e Action s, state + pending (19)

295w gl 1 Jad aziis ailinhes ivles (19)

J).))ls
(cubgs use(Context) ylgie 19 55) Context ailgs
DOM ay uwyiow €35y )9y yas2i o8 Hlado

X0 )J|9 ref as G QD)SU,&)Lé.w

JHJlS

(paint jl A=) L2)& @i b 6jlwelSen
(DOM (g,2561351) paint ;1 Jus Jg Effect Jio
CSS-in-JS gloasliuls gl has

Effect gloSiuulg jl «g3laug)» Ghio (3,Sla> (19.¥)

State glosSgn o

Sgo
useState
useReducer
useActionState

useOptimistic

Ref g Context gloSgn o

Soo
useContext
useRef

useImperativeHandle

Effect gloSgn o

Sgo
useEffect
uselLayoutEffect
useInsertionEffect

useEffectEvent
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58 S
19 (5 9p0me wulel Compiler L) ¢S duwlxoe asuis G useMemo
19 (6)9005s€ kel Compiler L) &)U cuge (S useCallback
19 isPending + (g)99yé ilw)jgyau (5,138 uoMle useTransition
19 0w Ul gl )lase SO «odlibleasion dsum useDeferredValue

5590 oS @

Juad 38 S
1\ (label/input) (g 3myiuws ©lp b o LSy awlvi useld
Yo (35S0 eslaiwl G jl aiwgy yuj Zustand) =)l> store a; Juasl useSyncExternalStore
¢ Giylaw Sga gl DevTools )5 Cuuzy useDebugValue
q Mlg o8 pending cusisg (react-dom ,19) useFormStatus

AiSsioe |y Jol pgild aS Seo — use API o

import { use } from 'react';
function Comments({ commentsPromise }) {

if (!commentsPromise) return null;
const comments = use(commentsPromise);

const theme use(ThemeContext);

return comments.map(c => < key={c.id} {...c} />);

ail> g by J21d doSgn By g Mlg> .0 |) Context L Promise as wuwl React 19 ;5 x> APl &6 use
(¥ Juad) cuwl az)Ls, Suspense b .l jlxo
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useState / useRef useEffect Context
useReducer

return jl a2y Sgo :2ul) bl %

function List({ items }) {
if (items.length 0) return < />

const [selected, setSelected] useState(null);

Ao b8 return ol Ju8 (2l VL ) loSge a1 J>el,
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React 19 ;> Actions g w9 09

React g 35,0 0y 4y aSYNC gl S, las g loading iws wuyyde gloay .5)S Joxio |) o8 b IS 695 React 19

DD 0 L}u)gnTL}mc )19 s Llac jusi OP 90 d.;as Rl Ao 0 r°L'.>-3| ly audy

AiS 0 J= Actions as JSuino |

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

const [text, setText] useState('');
const [isPending, setIsPending] useState(false);
const [error, setError] useStatec< | 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 {
setIsPending(false);

React 19 .cuglatio wuasS b 0jgp o )5 (08 o gl — preventDefault g try/catch/finally < (state aw

)91 U393 99,3 |y 931 12l

gt:aaagéir Action l

« <form action> a |) async gl idg .>9i0 Ll transition S, J>I> as wuwl async =, Action
55595 j9bas React >0 useActionState L startTransition

QS0 e |y pending cussg ¢

iy 0 Error Boundary ¢ppicsusy @ ) lolhs ¢

S0 iy useOptimistic U Iy alwghes Gilwyjgyas ¢

(0285 iS glodpyd (ghy) WS e Cammnyy cudidge jl pag |y 8 ¢

v React 19 )> Actions g ko9 - 9 Juad o



Jsai gy g05lw — <form action> |

00 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);

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

/>

w9 ylastwl FormData yleo formData . onSubmit g « preventDefault zuo «useState guo

Nlg> 0 name Siug U ) loylade g el

Cuwl pending Jld e yvd9S aS (glaeSy — useFormStatus |
00 src/components/SubmitButton.tsx

import { useFormStatus } from 'react-dom';

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

return (
< type="submit" disabled={pending}>
{pending ? 'Jlwyl > >..' : children}

>

@9 UlXjy8 ly hiad “useFormStatus™ A

NSe ) ) <form> aS LiigarelS glas )5 1) ol SI.lgs0 |) Mg <form> (yicSadi cussdg Sgo ¢pl
YL aS jobpylas — 23S Jdiie 1o ciigrolS Sy @ |) aeS> .3S,0 pending: false adues oujp o
.ro:g_)|_) rol_?_ﬂ
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udifge ply b iuw)licl glas Ginles sl
®@@®® sc/features/auth/SignupForm.tsx

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

async function signupAction(prev: State, formData: FormData): Promise<
const email String(formData.get('email') '),
const password = String(formData.get('password') D

if (lemail.includes('@')) return { error: 'cuuws piso Jaodl' };
if (password.length < 8) return { error: 'sxab gSLS A J8la> 30U sy F;

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

} catch {
return { error: 'suS oM o)lgs fgpw gl };

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

if (state.success) return <p>M epbows plul si. Jaosl 395 ) Guyp 3w6S.</p>;

return (
< action={action}>
< name="email" type="email" placeholder=" Jwo,l" />
< name="password" type="password" placeholder=",gc jo," />
{state.error <p role="alert" className="error">{state.error}</p>}
< disabled={isPending}>{isPending ? '.." "pbens B/ >

React 19 )> Actions g ko9 - 9 Juad o




: useActionState Lol

S

o9

69959 useActionState(fn, initialState, permalink?)

Jol olegS)T plgicas LS state L Action fn(prevState, formData)
¢ <form action> (gly LU @it (3T (29,5 [state, formAction, isPending]
L.A.A&Aog

3135 biwl asuis oSl +

type ActionResult<T> = { ok: true; data: :3uS (b=l Syiiw €95 Sy 6jgp GWACtON aos iy
B el . T F | { ok: false; error: string; fieldErrors?: Record<string, string> }

oo S 200 b P Juad )3 g aiSLe cisleiSy |y 53l lalhs iyles

&

s 5l Y p)é »oldo O"u’blbdg.i |

;o defaultValue ylgicas g al5)S) state

async function action(prev, formData) {

const values Object.fromEntries(formData) as Record< , string>;
if (!values.email.includes('@')) return { error: ',uscl Jaosl', values };

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

formAction :aeS> (g9 Action |
109 S QLAY 9 €l )3 Gl Axte — Al aiil> GhdgS Hogae Action Jlgie aeS> o
action={publish}>

name="body" />
type="submit">,Lussl</ >

type="submit" formAction={saveDraft}>ous> g i</
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startTransition :p)9 jl 2,l& Action |

el Action S startTransition (21> async gili jo .xibuus 0,9 4y d9ax0 Actions
@®@®® sc/features/profile/DeleteAccount.tsx

import { useTransition } from 'react';

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

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

return < onClick={handleDelete} disabled={isPending}>wi> Llu></

Progressive Enhancement |

Server Functions L U,ngLS)gro,g)é 3wl Hlgw HTML [o).é w09 Prulo (g9, <form action> (9=
3929 Cwjo ol ualls SPA Sy )5 .aiSe IS JavaScript (au 39l jl Ju8 i> 0,9 (Next.jsc React Router)
D90 Jbiio S)90y8 4y Logdiumo Loy wylgo s fl olwsy APl Lol 03,13

Lo b ywlal 09 >

2j b d o glhs g S uwlacl useActionState U (1) :aS aujbuw ply 9 Jaoul (ob loakd b 09 S

(F) Dguiv o> slioe Uas jl Ga () ©gub Jledpé useFormStatus L Jlwyl aaSs (F) s olis sd glos

await new Promise(r => jl APl ilwaud gl 505 ) o8 gl Suis ply uddse I G
.S eslaiwl setTimeout(r, 1000))
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FormData aS 5,80 (Action) g, S, action .5uS Cupse Giwd |y jazdes g S preventDefault

S e e |y Uas g cuwy) pending ISsg5 gbas React g aiS 0 widly)>
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= g0 L2l transition J31> Action Saigas 0 plesl Concurrent Rendering b jgh> Senior — Actions
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.wlogﬁdgmbx%@‘aypbgo%wdl)

Glayug> (Flw)jg)4 p9gae |
@990 S )8 L (eSoaw 9 35) 325 by jo,mw U S juo 13)l> aigiS 95 jie 1) SOV aeS> )8 idg
Jio U_JLdbu| =i g Cuwl «Optimistic Ul» 9> Q.u)g ..).:GL);H 3)93 S )§| 9 JS jo)du T)99 ly ul (39l 0

jlwie 1) pl)Sbamial 9 yings
Jeoc y> useOptimistic |
®@®® sc/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
B,
)7

function toggle() A{
startTransition(async () => {
setOptimistic(!optimistic.liked);
await api.togglelLike(postId);

B

return (
< onClick={toggle} disabled={isPending} aria-pressed={optimistic.liked}>
{optimistic.liked Qe "'} {optimistic.likes}
>

¥q Wil 65 @i g useOptimistic - 1o Juad o



. const [optimisticValue, addOptimistic] = useOptimistic(actualValue, updateFn?) :lLawl

Zwogi Uiy
(state L props jl) =8lg ,lxde actualValue
6299 jl Bl igs jlade duwlxo 6g=5 updateFn(current, input)
w28lg Az @l e transition L U :asS e Ha5) azyl optimisticValue
>4 63 lauo Action b transition J1> 5L addOptimistic(input)

(Rollback) 15595 wuisSjL i

a; optimisticValue (o3> L a> G890 az) d¢iv plai transition iy .cuws rollback 35 a; gjls
@ a2 3 s Sl iloge plas Ul s (b 1) 33z 031> cuddge jl Guy Mlg )31 .53,5,05L actualValue
.S catch | o Action > a3 ely Ginles gl 33,500 L8 jlade

2t e T - * é
CD[}EU Laangd a Sl Cy)9)9|:k.ku§§lk595J| l
@®O®® s-c/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 },

async function submit(formData: FormData) {

const text = formData.get('text') as string;
addOptimistic(text);
await api.addComment(postId, text);

o Wil 65 @i g useOptimistic - 1o Juad o



G Mg i8g g 631> Giles Blabaes ) )d U 5950 woMe pending: true b aliwyibes el

1135 3929 Su> ey Ol > Gl | =Bl

®O®® s-c/features/comments/Comments.tsx (2/2)

return (
<>
< >
{optimisticComments.map((c) => (
<li key={c.id} style={{ opacity: c.pending ? 0.5 : 1 }}>
{c.text} {c.pending < >0 J Jlwl) </ >}
</1li>
))}
</ul>
< action={submit}>
name="text" required />
> lw)l</ >

Cuwl transition S Gidg93> Action (g2 cawl jlxe <form action> (J2I> addOptimistic ilg>l)8

i o3l |

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();

B;
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transition jl 2,15 3 luo :zal) bl %

function toggle() {
setOptimistic(!liked);

api.togglelLike(id);

o2l g€ ) il 0,8 Action I startTransition(async () => {...}) J3I> b addOptimistic
33,50 dbolBW Hlabe g A3 0 jlasius React w)guo

‘useActionState’ L wus,i +
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useEffectEvent g useEffect: useRef 11

Cuw)d o> Jio Jad ol .cuwl React Sgo jissiesaegdyn Jlo gae > 9 oSy useEffect

A0 Gijgol [ 1Y asu > useEffectEvent iyis> Sgo g ccleanup glogSl («obs> asy> @ (gjlwpSonn)

o2l b Ol 4 Sloj 42 9 Cuws Effect |

slaggy ;> Slyusl WebSocket Juasil : React jl pgyw Gjuz U wiigrols g3Span sly wuwl Lol Effect
axawo Llds 5l Gu g commit jl asy Effect o)l b « document. title (React-.e )l>gai asl3ulis « window

)g.wuo |)_?|

Gy o)l ol gl Effect %

) Aoy pm — Tlast + first ;| fullName auwlxo :)X) glp 631> Juaki ¢

.event handler )> = 3,5 (0)8 Jluw)l 13918 dlagg) ay yiuisly ¢

S oslaiwl Key 1 — :props sz L state cuwy, ¢

sy hisd fetch gl ols Effect .(1V Jad) aslsulis/Suspense = =8l ol )> :(data fetching) osl> sl ¢
S265 )b 8joy b 6350

You ylgie b JolS amino Sy (pouwy wlakiams .13 jLs Effect ay Voo wums 155 (25 piawn gus S|
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Effect ogiUl |
®®® sc/features/chat/ChatRoom.tsx

import { useEffect, useState } from 'react';

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

useEffect(() => {

const conn createConnection(roomId);
conn.on('message', (m) => setMessages((prev) => [...prev, ml));
conn.connect();

return () => conn.disconnect();
}, [roomId]);

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

) Jaiwe gjlwelas 3uld Sy Effect jo aSl fuwn «uiigrols whs asyon Effect :cuw)py Liod oo

i = S0 ST ) asy> ol 2l 3V w89 o React ¢S wadgin jghay g (S £9)d oy 13S0 Lauogs
.cleanup o jl Hluebl gl StrictMode > )b 9> alo>

Lo Sawlg aalyl |
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(oloiidl Ao Lo yas) 5 y jl Az bl vex
(unmount ,> cleanup +) mount jl G bhad [1
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(React 19.2) aiuwlgsU glo Simwlg yowwy J>ol) — useEffectEvent |

el ulo theme pusi Lol waums Glis Lled @3 L notification & (Juail pio 3ulgs o 1 SuwllS JSuine

J=el

const onConnected useEffectEvent(
() => showToast('ss Juaio', theme),
);

useEffect(() => {
const conn createConnection(roomId);
conn.on('connected', onConnected);

conn.connect();

return () => conn.disconnect();
}, [roomId]);

:>gub reconnect

useEffect(() => {
const conn createConnection(roomId);

0 = A
showToast ('aw Jaio', theme);

D)

conn.connect();

conn.on('connected"',

return () => conn.disconnect();
}, [roomId, themel);

b8 1, 05lg8 . reactive bol Jiwo |) props/state ()3T diwed oS djlwo Ll useEffectEvent

2555 L8 oSl byl j> g guis 631> Gl X5 CiiguolS @ b 63) o CiiguelS ylas Effect J1s

GiBg» (i Juaio 8oy i) dedise Salis Effect Ja1s i Lol el ©lagyn Sy loggae aS Lihio gl has
of > Glis LisSlg )lade ay Al Lebly Effect ,SI «auuss oslaiwl lint ¢3,5eSbe @l |y of («aub 633> axéwo

[AYA)

il |y oyl eslint-plugin-react-hooks@é+

SpuS oolaiwl “useEffectEvent” jl iloj a> +
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®O®® sc/features/users/UserList.tsx

useEffect(() => {
const controller AbortController();

fetch( /api/users?q=${query} , { signal: controller.signal })
.then((r) => r.json())

.then(setUsers)
.catch((err) => {
if (err.name "AbortError') setError(err);

B

return () => controller.abort();

}, [queryl);

Ul g sy 23z jl asy cuwl (Soo a8 cuwlgs)d Euwly (aiS Culi gapw )5 )S1 < AbortController gy
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L of @glas .ojlwed j30) L bol Jloe 055 loyas) o aS <l current (Sig L «aus>» Sy useRef

130 baw bl a4y didies gl LS, 1) useState

useRef useState

X V| £39450 )My el pasds
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230l

900 src/components/Stopwatch. tsx

import { useRef, useState } from 'react';

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

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

return (
<>
<p>{(elapsed / 1000).toFixed(2)} austi</p>

< onClick={start}>gq,in</ >

onClick={stop}>wadgi</ >
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®®® sr-c/components/SearchBox.tsx

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

useEffect(() => {
inputRef.current?.focus();

FoOLDG

return < ref={inputRef} placeholder="g¢ziw=>." />;

ref={(el) => { ...; return) ref callback ,> cleanup function :5I> ref a s3> <ubl8 9> React 19

(b Jad) Joeso prop ylgicas ref o () => {...} }}
25555 05131 paint jl Ju8 3L i8g — uselayoutEffect |

uselLayoutEffect(() => {
const { height } = tooltipRef.current!.getBoundingClientRect();

setPosition(height > spaceBelow "top' "bottom');

FoOLDG

650511 Pl (uar Gip jl 63Selz Gl Dgdbe el bl jl Jub 9 pBad Lol wuwl useEffect (Jio
.x.uS o> aiwl .))|940 (oD > bhids ¢.\.15UA nS&b |) )5)9).0 v9 .DOM

Jad gaugez

Wl asy> @ React (g0 b gjlwplBes = Effect ¢

21l 0 oly (giuaz ,SI 3l aiils Jblie cleanup sy Effect jo ¢

S oolaiwl useEffectEvent jl (goloug) @haio gy g SBsLo |) lo Siuwly ¢
.DOM lp 9 35135 05V a5 aS (gpoléo gl useRef @
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UJ).‘>T Ao &)L} MS 0 oauai UseEffectEvent .S wyp |y UT Cazwo Llgioed linter 0D g ol
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React 19 gol> gloiol 09 useEffectEvent 9 useEffect. useRef - 1| Juad o



use g Suspense (o315 Sl 12

«Bad=in 031> 395 PBio CiigrelS wiws loading staten glay )15 x> @ildhL Sy React 19 5> osly LuisSlg
L production J>ol, g use APl (o> Jao Jrad ¢l 23S0 cupse |y fallback iwles Suspense g sgii 0

S50 ijgel | TanStack Query

i 3ySg) JSuino |

Uil (AiS e e Liwd |y (loading/error/data) clls> aw cisguelS jo useState + useEffect b
deduplication L retry (S g g (aiSues fetch >80 mount U 155,8) sjlwe (Waterfall) «locuwlgs)s

S50 Jhido VL apV 4y ciigaelS i) locudgiume ¢l Suspense .o)las

Suspense i Jao |

fallback={<
/>

|, fallback g &8gio |y wus)dpj ol ;35 React «uws oslel blesls jgim Suspense J31> ibguolS (idg
hid S 05 fetch osls dgs Suspense .5gie piSals 28lg lgizwo (gaboslel Lamo d a0 Gl
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)y > Promise (algs> — use API |
®®® s-c/features/users/UserProfile.tsx

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

function UserDetails({ userPromise }: { userPromise: Promise<
const user = use(userPromise);
return (
< >
<h2>{user.name}</h2>
<p>{user.bio}</p>
>

export function UserProfile({ id }: { id: string }) {

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

return (
< fallback={<p>)> Jb )I35,L.</p>}>
userPromise={userPromise} />

33y ) exdaislw Promise :S8)j ali A
suspend o)Lg> React ojlwe az> Promise Sy u) o g pudiuwe | use(fetchUser(id))
Server ;I :epyig) wbo Mg jI L L Promise .culgiy ddls> ..aga> Promise ogivse 35 g0
el cdgazo ol (RSC ;> cache() L «aslslis « useMemo ) sl oau LS b «(,39, loader L Component

b Llee J>ol) TanStack Query Jio (oloasulis (alls SPA > oaub
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Suspense glas <30 — Error Boundary |

51 )13 ol gl S92 APl jeio React .auwy 0 Error Boundary ()5S0 @ bas g Promise reject 3l
23S oolasiwl react-error-boundary S=gS xS

®®® src/app/DataSection.tsx

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

export function DataSection() {
return (
3
fallbackRender={({ error, resetErrorBoundary }) => (
< role="alert">

<P>LISiie Ly wel: {error.message}</p>
< onClick={resetErrorBoundary}> s\ >ixo</

fallback={<
id="42" />

9> ol jl cras S axso (JSiwe Gdun yo .JSI> Suspense g ErrorBoundary :d)lasliwl (g3

Ablgs |y amas S wmg S gl b bl asbls
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99395 (§ldj 0 S) jre Sy

fallback={<
/>

/>
fallback={<
/>

/>
>
fallback={<

S ) ded ity (p)AS g ol >SSy des

: . - iy St
(059 i) AT 13950 ol Yo a o

9 popweiy ol jl G (batched reveal) xS e jIul glasiws |, Suspense glojo SSR > React 19.2
Ll gl CigMS ) 394 (5 Sel> saimd)ljT

Production: TanStack Query J=>sl, |

TanStack Query .15 jLo mutation ¢ pagination (4wgSgd ;> retry. refetch (S @ (=8lg SPA S, (slp
231> JolS Slusuiy Suspense jl g cuwl cuzivo 5)l35tuwl (V5)

®@O®® Tecrnminal

npm install @tanstack/react-query

®O®® s-c/main.tsx

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

const queryClient QueryClient({
defaultOptions: { queries: { staleTime: 60_000, retry: 1 } },
B

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

7V use g Suspense «wsl> LSy - 1V Juad o



®O®® s-c/features/products/ProductlList.tsx

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

export function ProductList({ category }: { category: string }) {
const { data } = useSuspenseQuery({
queryKey: ['products', categoryl],
queryFn: () => api.getProducts(category),

b;

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

@ error g loading ¢( undefined @) cawl oxuviay ) diwos data MSue (ueuds UseSuspenseQuery

051> i (gl . dgu e 63, Suspense/ErrorBoundary

®®® s-c/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 (
< action={(fd) => mutation.mutate({ title: fd.get('title') as string })}>

name="title" required />
disabled={mutation.isPending}>¢>g;8l</

¥ use g Suspense «wsl> LSy - 1V Juad o
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useReducer g Context 13

React 51> state cupse o3l 9> ¢l wuSyi . aiS 0 cuni B g jSyatio |y ol useReducer wgi 0 63uxy state
ol LS g

prop drilling Jsino |
Ol @ «iS e oy |y ol hdd il CuiigrelS auw g duwp zbuw iy Gac jd> Avatar a App jl b user (idg

395 LB S (0 Jad « children L wuSy) auwS plxiel Iy eslw glod>oely Jgl .3ug50 prop drilling

.Context

React 19 juStiiouw — Context wislw |

®®® s-c/contexts/ThemeContext.tsx

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

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

const ThemeContext createContext< | null>(null);

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

return < value={{ theme, toggle }}>{children}</

export function useTheme() {
const ctx use(ThemeContext);
if (!ctx) throw Error('useTheme JsI> b <ThemeProvider> sg¢i oslaiwl');
return ctx;

v useReducer g Context - |V J.ad o



00 src/components/ThemeToggle.tsx

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

export function ThemeToggle() {
const { theme, toggle } useTheme();
return < onClick={toggle}>{theme 'light' ') "</

Context )> React 19 ,usi aw i

deprecated Lol 35S0 IS joisd 0138 ©)8) <Context.Provider value> glza, <Context value> ()
Woc Context.Consumer (F.cuwl jlxo ao byi J5I> aS useContext gloas use(Context) (P .(cuwl

Al 6305 Eganio

J=oly 9 JSiine :Context 1S |

:éz’l) Owl 9.) .)JQ.&JL,.O ))J) Lc:o.).i.lS-._“)).»a.o aod (JS ).g.éij value )L! ).Q

J=>ol) FRUBCRLRVAC PN ¢
value={{ theme, toggle }}>

const value uselMemo (

() => ({ theme, toggle }),
[theme]
);

< value={value}>

Wio .2l 13> gloContext ;5 diiS o juasi woldio LwilSyd b aS Laloesls .awisuiy |, Context yipgo )5l
U awS x> |, dispatch ¢ state (oo .(j)Se) NotificationsContext ¢ (wysa) UserContext

Aigais ) state pusi b uslgs e dispatch hid aS alociiguels
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4

X cowliols M —wlo

(TanStack Query =) ;g 63> (RTL) cugz «ybj <5

(3g)l> 655 o) 0)8 state s gl )lS

(Lrvge Caaebdgo) AiS 0 i iy aS glesls feature flags (g wlpw logdass
Sl 03V Gl xoaw ¥ bhdd aS (giuz o s wlpw reducer sy dispatch

state ,.u2i jS)clio0 Ghio — useReducer |

1wl i 8 g iUl reducer (o)l (uiled Wlyusi b AiS e puusi @ L UseState iz idg
@®®® src/features/cart/cartReducer.ts (1/2)

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

export type CartAction
type: 'added'; item: Omit< , 'gqty'> }
type: 'removed'; id: string }
type: 'qtyChanged'; id: string; qty: number }
type: 'couponApplied'; code: string }
type: 'cleared' };

export const initialCart: CartState = { items: [], coupon: null };

79 useReducer g Context - W/ Jad o



B0 68> case » J2I> TypeScript JuJs (aeo 4y «ouwl discriminated union s, CartAction ggi
o2 1) 163959 ﬁ)m 9 .).J|_))§U,o).g e state el yalls (V__JL) <y reducer 393 . Xlgwyiwd > loadis plas

12D 50
@®O®® s-c/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 } : 1,
)
[...state.items, { ...action.item, qty: 1 }I;
return { ...state, items };
I

case 'removed'

return { ...state, items: state.items.filter((i) => i.id action.id) };
case 'gtyChanged'
return {

...state,
items: state.items
.map((i) => (i.id action.id L action.qty } i))
filter((i) => i.qty > 0),
b
case 'couponApplied'
return { ...state, coupon: action.code };
case 'cleared'
return initialCart;

Vo useReducer g Context - W J.ad o



) «>tdl LBlasl azn eaction el (aiS e mutate il>S 0y a2 state) cuwl yallds @b S reducer :lss
b 6,85 I, case ,o «action €95 union L TypeScript g «( setItems ) «yS IS az» & (added ) 3ugS 0
S e

@®®® sc/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< | null>(null);
const CartDispatchContext createContext< <CartAction> null>(null);

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

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

@ (93959 aaS> Jio) MS e Buao |y useCartDispatch id aS iibgrelS )15 (g)laul cugs dispatch

2gu 505 535y dauw s b (€aww
®O®® s-c/features/products/AddToCartButton.tsx

export function AddToCartButton({ product }: { product: Product }) {

const dispatch useCartDispatch();
const add () => dispatch({ type: 'added', item: product });
return < onClick={add}>¢>q;81</ >;

i useReducer g Context - |V J.ad o



React (9 — reducer i |

®®® s-c/features/cart/cartReducer.test.ts

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

test (' Jpamo ploas 6,)Lg> (3938l qty aSesbjl', O => {

const item = { id: '1', title: 'wUbs', price: 100 };
let s cartReducer(initialCart, { type: 'added', item });
s = cartReducer(s, { type: 'added',6 item });
expect(s.items).toEqual([{ ...item, qty: 2 }1);

};

)3y 4 & 315 L DOM @y & s el alls 256 reducer (o2

¢ useReducer b useState |

il alis
useState J8ioue lado 9o L SO
useReducer AUS (50 i po b aS lade i
useReducer (i ominwyLiiel) o3z JWnl Ghio
useReducer S il a2 1) Glhie Juolgs 0
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il aSepl 5l o — Migine j3) JiSe Wpae |y Context ¢l aS ulocuiguelS des 35S juei Object.is

LGS e oslasuwl value ik plas

Al ciiguels o)l> Ll cuge dispatch gz Speu)liS,0 Ia> Context g5 > |, dispatch g state I,> — Mid
S e WA | (659008 5ldy a5 (g ilwlas L a5gu H35) state usi yo b suls auS e Jlw)l action Jads as
dependency) Jlsl ejslso Sy Context 188> a5 Scawl Redux/Zustand ¢ujSul> Senior — Context
state glp .3Sue ;) |) desiiSWpas ded (i ;o g 3l selector ¢state wuyypse @ wewwl (injection
Zustand. Jotai. Redux) useSyncExternalStore , uiine gl (i Wil 4 jLo b pusiy (g pwlw
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Jhlizo (1356l S0 Ia> ciiguels jl ) stateful ghio :cunl (y)3e React ) gliil il ¢uyipge Giyléw Sgo
A250 J2925 03lel (630)5 Sg 63 g L>hb Jgol Juad ¢l L3S e eslaiwl > 36z )5 g Judd e
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2 S0 oolaiwl 505 loSes I Gl g g0 Egpb Use b il aS (Jeae s Suwllgls gili S,
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AS
@®®® s-c/hooks/uselLocalStorage.ts

import { useState, useEffect } from 'react';

export function uselLocalStorage<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;
s
ik

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

}, [key, valuel);

return [value, setValue] as const;

const [theme, setTheme] uselocalStorage<'light' 'dark'>('theme', 'light');

Jiiuuo state «ilgS1)8 o i
digos elaSys 5)la Sy state Jije o ) uselocalStorage('theme', ...) a5 ciigrelS 9>
oslaiwl store L Context ;I Syiduo State gl .1y state @ 513850 Slyil @ 1) Ghiv loSgs .35l | Glidsgs

S
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o)l xdoxiz gl Object (( [value, setValue] ) state-like .l tuple WS> oS aui API
2o Glin LSl b Sgo )S pusi url Sl A2 reactive g39)9

Bl 328> ol b el aglyT 1) T TypeScript U tuple ¢l as const

Gl 3 o> plxil e cache g auth (lojes aS useFetch A>lg Cadgiamo

(ol cisgaels ) 215,55, JSX uls Sgo Ul 5l Yo

335y Sod 0> |
useToggle e

@®®® s-c/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 L — uselMediaQuery e

@®®® s-c/hooks/useMediaQuery.ts

import { useSyncExternalStore } from 'react';

export function useMediaQuery(query: string) {
const subscribe (ch: ) => ) => A
const mgl = window.matchMedia(query);

mql.addEventListener('change', cb);

return () => mql.removeEventListener('change', cb);
b
const getSnapshot () => window.matchMedia(query) .matches;
const getServerSnapshot () => false;
return useSyncExternalStore(subscribe, getSnapshot, getServerSnapshot);

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

L ,5Lw ¢ tearing (o :cuwl (Store S)950) Ligyw gle 4 Juail cuw)> o, useSyncExternalStore

.Concurrent Rendering
useOnlineStatus e

@®®® s-c/hooks/useOnlineStatus.ts

import { useSyncExternalStore } from 'react';

const subscribe (cb: () => ) => {
window.addEventListener('online', cb);
window.addEventListener('offline', cb);
return () => {
window.removeEventListener('online', cbh);
window.removeEventListener('offline', cb);
Irg
I

export const useOnlineStatus O =

useSyncExternalStore(subscribe, () => navigator.onlLine, () => true);
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@®®® s-c/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

@®®® s-c/hooks/useClickOutside.ts

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

export function useClickOutside(
ref: RefObject<HTMLElement null>,
onOutside: () => ;
{

const handleOutside = useEffectEvent(onOutside);

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 useCallback U |, callback exiuSWpan s o)V ,Su> useEffectEvent L
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infinite scroll g lazy load — useIntersectionObserver

@®®® s-c/hooks/uselntersectionObserver.ts

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

export function useIntersectionObserver(
ref: RefObject<Element null>,
options?: IntersectionObserverInit,

{

const [isIntersecting, setIntersecting] useState(false);

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

return isIntersecting;

useCopyToClipboard

@®@®® s-c/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 };

il GloSen - 1E Juad o




React 19 51> Metadata L — useDocumentTitle e

function ProductPage({ product }) {
return (
<>
< >{product.title} | olig)6</ p

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

IV Jad) 35S e Jiiie <head> a4y wus)d gl> o 511, <link> ¢ <meta> « <title> glo S5 React 19
useDebouncedCallback e

@®®® s-c/hooks/useDebouncedCallback.ts

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

export function useDebouncedCallback<A extends unknown[]>(
fn: (...args: A) => ,
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 ,l5> 5)lgo (glyy — useAsync o
@®®® s-c/hooks/useAsync.ts

import { useState, useTransition } from 'react';

export function useAsync<T>(fn: () => Promise<T>) {
const [data, setDatal 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);

return { data, error, isPending, run };

DevTools ;> cuuzy — useDebugValue |

export function useOnlineStatus() {
const online useSyncExternalStore(...);
useDebugValue (online 'Online (4"’ "0ffline X');
return online;

0ol Sgn gloaslsuls |

K9 wlys
> Sgo ()59l Nio (S 0yl usehooks-ts
Sle Glolsi winitiume «(y)de @uidotdev/usehooks
Fi0238 Lol (Sgo +100) 2ol Loy react-use
US 9 Cawlg)> aid iy slosSgs Alibaba i ahooks
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S0gdy 9 — AuS guu> (g jl S +
«usgie UseDebounce Son usbas (o auswwgiu uilgis b lol wuswugu a0 5l Lo el |) Vb gloSgs
nl G2l Hbowe Jl1gw

(Bl b) abas cVlgw “
J21> Soo (0lg8 2l React Compiler g ESLint U $5gi £9)u Use b 2l iiylaw S o Iy> — Junior
3 1y of wlgies ¢ 3> Effect b state gl ¢l duogiy alioldll po i o (bl Gilgshd wusys) sede Jlael of
.3j o byds

Cantd Aianlg HA) d3y> @ 9wl LAl SeS BU ftums WJgemo LSS @ b iliw Sgo welas — Mid
Gl Jhaio «iigrolS digosn ay ¢plpliy (AiS e esléiwl React gloSes jl Sgo (a5 il > o 3lgi0)
cl @S> ()l Soo (5lg8 g

SPADI 0 ZAZi gy &l glp useEffect + useState al) useSyncExternalStore ly> — Senior
Ja (F9yw Store ladoe «us)d Gidw 95 (9 AS walgio 1) 535 wuwl ;Slew Concurrent Rendering. React >
olgs> L useSyncExternalStore .(asdu0 i wyldio jlade 93 cuiigrolS 95) cuwl «tearingy asuis LS

UMD g .\.JSU,O [SEY.Y-4] |) Lg)li)'bw Qs Cyguo D ‘oliom )Ny @ )L&.‘?l 9 snapshot [olio.cb
.AiS 0 eold mismatch (91, hydration gl |, getServerSnapshot
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React )> TypeScript 15

IS 5> aS Loseul logSll plas Jad (il .cuwl React gaz losjgyn 5)labiwl (s «oliisly jSu> TypeScript

DD S0 L)A.LA.U9J |) React 19 U.ul_: \_J|)_A.L9_) 9 o_u)S oz L> kSJ ) |) _l:g)|3 [o)U 0)0j9)

$TypeScript |,> |

b sl 8355 Wlaktiwo 9 S0 (ol 1) HgiS5) B30 Gu8d HS395 JueSS pSue bl I Jud 1) lolas

Dgde vl Jol s > (S):S-)l:! adgl aiyjo . algS 0 azx CuiigrolS Xl S o iy Props

Props o>l |

o e

@®®® s-c/components/Badge.tsx

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

type BadgeProps = {
children: ReactNode;
variant 'info' 'success' 'danger’';
count?: number;
onDismiss O =
icon?: ReactNode;

}

export function Badge(props: BadgeProps) {
const { children, variant 'info', count, onDismiss, icon } props;
return (
< className={ badge badge-${variant} }>
{icon}
{children}
{count undefined <b>{count}</b>}
{onDismiss < onClick={onDismiss} aria-label="puw">x</ >}
>

type InputProps ComponentProps<'input' { label: string; error?: string };

A\ React ,> TypeScript - 10 Jxa8 o



)).g)ls

children glp — (al)T JSX. string. null) g0 y35) aS (Gjuz o

glbes auogi peSl Lol dgr by o8 gloojey o
Goazo gl 3130 Lold Cuje g MSe Wduw |) Sy ((React 18 jl) aiS e adlsl iowd jgbas |, children

const
const
const

const

import type { ChangeEvent, FormEvent,

const
const
const
const
const

U paie loi> b Lidg — (string/null @) JSX hias
S5 Sy 092 PrOPS doo
1595 CidgelS S, props

P & { children?: ReactNode }

style ¢

[count, setCount] useState(0);
[user, setUser] useState< | null>(null);

[items, setItems] useStatec< [1>CL1);
[status, setStatus] useState<'idle' 'loading'

onChange (e: ChangeEvent<
onSelect (e: ChangeEvent< >) =>
onSubmit (e: FormEvent<

const Comp: React.FC<Props> =

ReactNode

ReactElement
ComponentProps<'button'>
ComponentProps<typeof Button>
PropsWithChildren<P>

CSSProperties

S ugelyd Iy "React.FC™ %

S gy o)‘.ﬁ:%‘a,gti props L

State @>ub |

o e

'done'>('idle');

oolug) 2ol |

o e

KeyboardEvent, MouseEvent } from 'react';

>) => setValue(e.target.value);

L]

>) => { e.preventDefault(); };

onKey (e: KeyboardEvent< >) => e.key '"Enter’

onClick (e: MouseEvent< >) => ...;

onChange={(e) => setValue(e.target.value)} />

AY

1
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Ref soocub |

o e

const inputRef useRef< >(null);

const timerRef useRef< | null>(null);

const countRef useRef(0);

type InputProps ComponentProps<'input' { ref?: React.Ref<

)=l ologS)l "React 19: “useRef ,usi i

useRef<T | L useRef<T>(null) L Lo3L0 b glas HlogS)T g useRef() «React 19 )
9 s readonly 30s RefObject.current (juzeo .Jauwggu undefined>(undefined)

-l 03 Fguio MutableRefObject

Reducer g Context ool |

o e

const AuthContext createContext< | null>(null);

type Action
{ type: 'added'; item: Item }
{ type: 'removed'; id: string };

function reducer(state: State, action: Action): State {

switch (action.type) {
case 'added' return
case 'removed': return

AY React ,> TypeScript - 10 Jxa8 o



Sy glocuiguels |
®®® s-c/components/Select.tsx

type SelectProps<T>
options: T[];
value: T null;
onChange: (value: T) => s
getLabel: (option: T) => string;
getKey: (option: T) => string;
I

export function Select<T>(props: SelectProps<T>) {
const { options, value, onChange, getlLabel, getKey } props;
return (
<
value={value ? getKey(value) "}
onChange={(e) => {
const found = options.find((o) => getKey(o) e.target.value);
if (found) onChange(found);
Fr

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

options={cities}
value={city}
onChange={setCity}
getLabel={(c) => c.name}
getKey={(c) => c.id}

/>

§)La=il Wlitio props ly Discriminated Union |

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

React ,> TypeScript - 10 Juad o




useActionState g Actions ®>-ub |

o e

type FormState = {
error?: string;

fieldErrors?: Partial< <'email' | 'password', string>>;

};

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

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} >;

type Route routes) [keyof routes];

AO React ,> TypeScript - 10 Jxa8 o



tsconfig 6lubauogi (gisSw |

Nlodk Founio target: "ES5" g moduleResolution: "nodel®" . baseUrl glboaiy;S TypeScript 6 >

:(./src/* ) dumugio tsconfig aw s |) paths glouwme (A5guin 0 Wi> V aduuws ) g)

®®® tsconfig.app.json

:
: "ES2022",
["ES2023", "DOM", "DOM.Iterable"],
. "ESNext",
"bundler",

: "react-jsx",

. true,

. true,
: true,
. true,
. true,

["./src/*"] }

["src"]

g tree-shaking gl a5 — 35S 5)lg import type U l) ool 1S joaxo |y e verbatimModuleSyntax

.l (5,96 (Rolldown: SWC) jg=o-Rust glo)ljl b (g,55Lw

Grwhaw ol glosld +
) ubsgs Lhumo lousio Sjlwe ) vite-env.d.ts Vite «Siliwl gloJuld g import.meta.env gl
2l ails HS3g3 eSS U auS wayes ol )

interface ImportMetaEnv { readonly VITE_API_URL: string }

A React ,> TypeScript - 10 Jxa8 o



(Zwb L) ax>biao WYIgw “
tCuwl JSX 29> had ReactElement Scauwa> ReactElement ¢ ReactNode wglai — Junior
gib e Jolis |y ReactElement g al)T «string. number. nullc boolean as cuwl (555,30 acgozo ReactNode

. ReactNode wu)m children lp

L $p3w I) <button> Gl Sig aad aS S0 wul 5)9b ) iylaw aeS> Sy props jgh> — Mid
Sl . <button> (gg) 035l ,8L y3)S spread g ComponentProps<'button'> & { variant?: ... }

. Omit<ComponentProps<'button'>, 'type'> 35S Wi |y Lols prop suelgs e

GlowuS) Suw> idndgdxo g J)Id Lizje az> CuigwlS APl >lLb ,> Senior — Discriminated Union
;3 destructuring :cysgamo .( @s="1ink" o href Wio) AiSe (Swomé JabolS ¢loj 53 |y Props ywisel
AuilgZy |y loadid ssy g 4135 byd props.as gg) Il b g0 NAMTOWING (8, cuwdjl cucl gl (glasl

A0S oslaiwl type-guard Saes gl L
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React Router v8 L Kiuig) 16

Jauo 0V @y |y o3> LiSlg (loader/action) e3> y iiwe API L React Router v8 .5)l> axéio 3iz (=8lg ¢pimSalyl o
L}u)gnT Goroc uwl Cuwbio SPA slp as | UT «Datay «dl> d.aas o2l dpe pw il ) lcuwlgs)s )Lu.uT 9 NS0 Jdiio

ADD 0

G3WSay g uad

®@O®® Tecrminal

npm install react-router

- |
bsd oo Wbi> react-router-dom ¢ wuwl react-router Sy Sy O juzdes Ay ay V7
Ole (PoPs (liwls) V8 .5gi 0 3l react-router/dom juuwe jl (DOM @ aiuwlg) RouterProvider
React 19.2 g Node 22 gloJdla> ¢ middleware (6,9 i o9 ded (Lol jusi — 5)ls |y Data wdl> API

Cowl

AA React Router v8 L Siig) * 15 Juad



slp b anogi — loader/action) Data «( <Routes> khas «o>lw) Declarative :5l> «Jl> aw React Router v8
el gainSw )l jSpes Data el g9y Juad ¢l .(Remix usils o= 28 9 SSR) Framework ¢ (SPA

1) @y yig) Jlail g boyuwe iy — 51> (ol g5 Data
®@O®® s-c/router.tsx

import createBrowserRouter } from 'react-router';

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

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

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

export const router createBrowserRouter([
{

path: '/',

element: < />,

errorElement: < />,

children: [
{ index: true, element: < /> },
{ path: 'products/:id', element: < />, loader: productlLoader },
{ path: 'about', lazy: () => import('./pages/AboutPage') },
{ path: '%x', element: < /> },

®@O®® s-c/main.tsx

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

createRoot(root).render(< router={router} />);

A4 React Router v8 L Siuig) - ¥ Juad o



<Outlet> ¢ Layout |
®®® s-c/layouts/RootlLayout.tsx

import { Outlet, NavLink } from 'react-router';
export function RootLayout() {

return (

to="/" end>ails</ >
to="/about" className={({ isActive }) => (isActive 'active' ")}

active §.8> @i gl bsd iy end .xbe |y active cusidg aS cuwl <Link> I glasws <Navlink>

(51> @l oo a0 b/ a5)Sg) 2l

)3 jl Ju8 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 Response('Not Found', { status: 404 });
return res.json() as Promise< >

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

Dgdipe B> linl LiSGe L2l |y loader gi)3gi glayume oo @ly jlge @90 9 )20 I Y8 g, 1o
.59y0 errorElement a, lasdiue throw new Response(...)

React Router v8 L Siig) - 1¢ Juad o




TanStack Query L wus,i +

b ciiguolS g g )5 S U xjy Iao ) queryClient.ensureQueryData(...) lsd slgio loader

1y &5lsulis mutation g refetch (S ao g 3u)l> Ll (5p9L e jobyl .Xlg3y UseSuspenseQuery

Await :style- defer UL 2y yiwles |

<Suspense> L g (‘await gav) awl>Sy loader I I) Promise «uwl 35S 630> jl Lindo aS Silawo glp
1uod Gioles <Await>

+

®®® src/pages/DashboardPage.tsx

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

export function dashboardLoader() {

return {
user: fetchUser(),
stats: fetchStats(),

b

export function DashboardPage() {
const { user, stats } = useloaderData() as ReturnType<

return (

dashboardLoader>;

fallback={<p>..</p>}>
resolve={user}>{(u) => <h1>pMw {u.name}</h1>}</
>

fallback={< />}>
resolve={stats}>{(s) => <

>

stats={s} />}</

| React Router v8 L Siuig) - ¥ Juad o



o xbuw 5> 631> i — Action |

®®® 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: 'cuwloeligS ylgie' };
const post = await api.createPost({ title });
return redirect( /posts/${post.id} );

export function NewPostPage() {
const navigation useNavigation();
const busy navigation.state 'submitting’';
return (
< method="post">
name="title" />
disabled={busy}>{busy

0ybg> Iy Jled goloader ans cuidgo I G ol (S0 IS React 19 <form action> Jie ,ig, <Form>
iloy oo j9,w L Ul U xS (revalidate) 1yl

Lo yiol)b 9 035 j2y0ly 55290 |
import { useNavigate, useParams, useSearchParams, uselLocation } from 'react-router';

const navigate = useNavigate();
navigate('/login');

navigate(-1);

navigate('/done', { replace: true });

const { id } = useParams<{ id: string }>(Q);
const [searchParams, setSearchParams] useSearchParams();
const page = Number(searchParams.get('page') 1);

setSearchParams ({ page: String(page + 1) });

const location = uselocation();

React Router v8 L Siig) - 1¢ Juad o




s bbbl gldymno |
®O®® s-c/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,
element: <

children: [...

LD 00 t) oasehsl=o Ul U»Js 9 d9u 50 rol.?_ﬂ 39y 5l LJ.AQ Sl u.ug.;wls 30wyl e loader ) WM

lazy L Code Splitting |

export async function loader() { ... }
export function Component() { ... }

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

.owd> Suspense g React.lazy (g — dgub0 39b1> jLo pBie dd g 5gi 0 1a> chunk S axdo o

axduo Jliil g JgySawl |

import { ScrollRestoration } from 'react-router';

to="/gallery" viewTransition>gJ8</

TanStack Router :¢,;5l> aijS |

TanStack Router «cuwl cuglgl (LlolS loj 5> i yli search params g loyiol)ly) JolS type-safety Sl
BB Lo ylge 031> (loader. layout: lazy) alie puoléoo ol APl .cuwl gy Jl> 5> 9 698 Hluws Wl
ol Ul
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SWiire >
sl .( /posts/new ) cuwy skl o (/posts/:id) cuw wldiz (/) bowy Cuuwd il axbo dw
S oolaiuwl sloyl axds gl lazy g e (gl errorElement olsl glp action s> glp loader

. https://jsonplaceholder.typicode.com/posts :API

(Zwb L) ax>bioe WYlgaw “

O jl state g S e 3320 (6)1355L JolS |) axbo <a> Scuws> <Link to> ¢ <a href> wgldi — Junior

g 50 ) ro)’U GLQCA&J%Q[S b8 g S0 wosc | U”)DT History API L <Link> ¢g)0

E9ps «g3)3g5 (5ldymo (gl 5395 Gjlwisjlge $3)15 useEffect )5 fetch a4y cuuws Sivjo a> Mid — loader
g «action jl yuy ,S5¢5 revalidation . errorElement U az)Lsy glas cupse (HLil ggay) 535 jl Ju8 iisSlg

.hover oSio prefetch (Sl
SpuS wyzlgo Framework a; S g 251> iglai a> React Router v8 ;> Framework ¢ Data cJl> — Senior
o) Framework cdl> .5l |y loader/action paslio ples g (SPA) seive Ll ciMs g9y Data cdl>
-type ¢ Server Actions «g=o o8 (gloyume SSR¢ Streaming :aiS0 >l j9yw g9, |) APl (ao (Remix
Syido APl (g2 g4 cuglgl iulS JS LiolS L SEO TTFB aS )ls ayzgi Lidy wyolgo .oxbags safety
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Metadata ¢ Tailwind v4 (o5 stuwl 17

AiS e LO=e |y <head> <o gl React 19 syas culbld g S e gjlxlely RTL Libusuiy b 1) Tailwind v4

YoP? ;5 Lo bl gloaiy;s |

o ooy (awd (5135 b w9 Vite« scoped og CSS Modules
design token (93 runtime

oojgym 5SSl iz (£l HTML design ,5jlw «gayw Tailwind v4
235U Gl system

A8 (gloojg aruntime ;L sy dynamic styles -styled) CSS-in-JS runtime

RSC U ,55Lwb (components

Design Fidi (6359)Scay runtime gy + 630l ,Panda) Zero-runtime CSS-in-JS

S, System (Vanilla Extract

o=8lg ool 1) aS s Sy @ oSt bl glociigaols shadcn/ui
3yl e a5 Tailwind + Radix (g,

CSS Modules |

@®®® sr-c/components/Card.module.css

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

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

Ll Syt locuisgrolS ¢ J&135 ¢( Card_card_x7f2a ) xS Sy Iy lowlls ob Vite

0 Metadata g Tailwind v4 (o> bl - 1V Juad o



Tailwind CSS v4 |

i tailwind.config.js ay gjlo g 3)S Jdiio CSS 395 ay Iy (635050 (Fold) ¥ aseuws

®@O®® Tecrnminal

npm install tailwindcss @tailwindcss/vite

®O®® ite.config.ts

import tailwindcss from '@tailwindcss/vite';

export default defineConfig({ plugins

®@O®® s-c/index.css

@import "tailwindcss";

@theme {
"Vazirmatn"

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

L 14

[react(), tailwindcss()] });
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Tailwind ;> RTL |

1300 Cawyd H85g5 dir="rtl" L U auwS oslaiwl logical properties ;|

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 / left-0

wibio text-start text-left

ke aigS rounded-s-1g rounded-1-1g

. rtl:rotate-180 :3uS oslaiwl 1tr: g rtl: glavariant jl Gols 5)lge (gl

tailwind-merge + clsx :logwls cuSyi |
®®® src/lib/en.ts

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

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

className={cn('p-4 bg-white', isActive 'bg-brand-5600', className)} />

v Metadata g Tailwind v4 (o> bl - 1V Juad o



class-variance-authority L WVariant |

®®® s-c/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-1g font-medium transition', {
variants: {
variant: {
primary: 'bg-brand-500 text-white hover:bg-brand-600",
ghost: 'bg-transparent hover:bg-slate-100"',
danger: 'bg-red-600 text-white hover:bg-red-700"',
I
size: { sm: 'h-8 px-3 text-sm', md: 'h-10 px-4', 1g: 'h-12 px-6 text-1g' },
F
defaultVariants: { variant: 'primary', size: 'md' },

B

type ButtonProps ComponentProps<'button' VariantProps< button>;

export function Button({ variant, size, className, ...props }: ButtonProps) {
return < className={cn(button({ variant, size }), className)} {...props} />;

npx shadcn@latest add button dialog U .aiSue oslaiwl shaden/ui aS cuwl ueS)l lads ¢l
Juslgsy az ;> g luud S Slbo (xgun 0 ,_,.aS Lo 0j9 W (Radix CULJ ).3) )J.).Juu)mb 9 oslol (SLdbl;'a.ljg,;uolS

DD S0 Huasd
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React 19 ,> J\=I> Metadata |

<link> ¢ <meta> . <title> oS5 React 19 .auuil> jLo react-helmet a, <title> ,uei gly Wi

1S e Jiie <head> @ vy glo o i)

®®® src/pages/ProductPage.tsx

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

>{ ${product.title} | oiugd }</ >

name="description" content={product.summary} />
property="og:image" content={product.image} />

rel="canonical"™ href={ https://shop.example/p/${product.stug} '} />

Metadata wisi A

(oo ahl) X {a} | {b} — {"${a} | ${b} } il aolg aidyy SH L <title> ¢

2lg SEO (gl .2k |y Loyl cuwl Sae Wdoxsjs (digdie Jlacl JS gzl jl az s ol pall> SPA ;5 ¢
(PA Juad) ol 515 S)902,9/SSR a

<link rel="stylesheet" href="." precedence="default" / :>gi0 iluisiy ao Stylesheet ¢

S e e |y 6)135)L o iy React — >

Gjlwaing) 9 w8 gl |
®O®® s-c/index.css

@font-face {
"Vazirmatn"

"/fonts/Vazirmatn[wght].woff2" "woff2-variations"

jl font-display: swap (o> Ginbgy |) boyjg des L6 Sy U auS oslaiwl (variable) yusie cigd i
<link L index.html ;> ¢ )35 public/fonts/ ;> I) <gd S )50k e G¥le il

S (6)135,biy rel="preload" as="font" crossorigin>
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* *
Syl @5 |
®O®® s-c/index.css

@custom-variant :where(.dark, .dark

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

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

05 Old jl g pSel> +
G awS Jlacl <html> (g, (React g)liS)L jl Ju8) <head> ;> SzgS inline uySunl S b |y oadiopsd @

g aas) SO gl 1) gy @5 )8

(Zwb L) ax>biae WYIgw “

LSy hash &, U |y GwlS U o build Gloj ;> S3iS0 6259k b wlS J2135 jl jokr> Junior — CSS Modules
ALS e 35 S Ltitle b Jold 9o oS0 oslaiwl ¢l jl aS s5lwie iublEs s i 9 S0 wuS)s

O iy & cawl 6ay stylesheet )5 (wMS oy wiyi (CSS )5 g Swawl 3V twMerge > — Mid
|, Tailwind sbLaie glogwMS twMerge .cuwl =bdpé asuis dumug P-2 d=s g p-4 S| . className
Sls 0 a3 ly Gprﬁﬁ 9 Jwlub 0

loailglis ¢l Smms Jool) 9 s HBSjlw Server Components L CSS-in-JS runtime I,> — Senior
Context a5 Server Components (3iS 0 2,55 useInsertionEffect g Context L 35, yloj jo I; Jubiwl

> 1, CSS as zero-runtime (Tailwind. Panda: Vanilla Extract. StyleX) glo)ljl :J>ol, .Effect a5 a5)l> cuspMs

S 0 Sl build ¢l
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JolS wylbg wujudo 1 las 0jgyy 18

yilud b (Task Manager) by cupie guinSabl So Jrad ¢l )3 .e)l3%0 e )US |) juzdes aS cul gl wdg
@0 =8lg 6j9y )> aS ligyleso U — @ujlwe Su)U @i g localStorage > 0,u55 (lwybgs Hilwyjgyas =)y Ginlyg
owl e lasuwl Jo18

p2jlwe azol |
B> g 2> Ginlpg (05 (039381 b ciplbg o ¢
(bookmark (,18) search params b jl (easvplzl / Jled / dos) yilud ¢
036 jlwans APl L B3> g (935S gl Optimistic Ul ¢
localStorage > )lab o)us> ¢
Context b ¢yig)/ Syl o5 ¢

JoUS TypeScript ¢ feature-based ,tisLn ¢

0j9ys Jislw |
®®® Project structure

src/

|— app/
| |— router.tsx o>y im0 Loy
| L providers.tsx # aoo wuSy Providerls

|—— features/
—_ tasks/

I— api.ts APT (L dsbas glbs g psli L) oigjwasus

|— types.ts

|-— TasksPage.tsx
|— TaskList.tsx
|— TaskItem.tsx
|-— AddTaskForm.tsx
L— FilterTabs.tsx

contexts/ThemeContext.tsx W Joas |l
hooks/uselLocalStorage.ts 1€ Jas
components/ui/ Button, Input (cva)
main.tsx
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o uingjlwanis APl g Loyl i oS |

®®® s-c/features/tasks/types.ts

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

@®O®® s-c/features/tasks/api.ts

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

const KEY 'tasks:vl';

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

const read (): Task[] => JSON.parse(localStorage.getItem(KEY) "T1);

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

export const tasksApi
async list() {
await delay(300);
return read();
H
async add(title: string) {
await delay(500);
const task: Task = {
id: crypto.randomUUID(), title, done: false, createdAt: Date.now(),
id
write([task, ...read()]1);
return task;
b
async toggle(id: string) {
await delay(400);
if (Math.random() < 0.15) throw Error (' (gilwaws) oS glas') ;
write(read().map((t) => (t.id id ? { ...t, done: !t.done } : t)));
H
async rename(id: string, title: string) {
await delay(300);
write(read().map((t) => (t.id id 2 { ...t, title } : t)));
b
async remove(id: string) {
await delay(400);
write(read().filter((t) => t.id id));
b

Jols uqug Gy o HE Vv 0592 A dua_g *




search params g loader L Lol axiuwo :¥ o8 |

®O®® sc/features/tasks/TasksPage.tsx

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

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

import { AddTaskForm } from './AddTaskForm';

import { FilterTabs } from './FilterTabs';

import { TaskList } from './TasklList';

export const taskslLoader () => tasksApi.list();

export function TasksPage() {
const tasks uselLoaderData() 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,
);

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

return (
< className="mx-auto max-w-x1 space-y-4 p-4">
className="flex items-center justify-between">
className="text-2x1 font-bold">waWge</h1>
className="text-sm text-slate-500">{remaining} 30 6i5lo8L</

>

onAdded={revalidate} />
value={filter} />
tasks={visible} onChanged={revalidate} />

GALBl luliS (939 i | Gy GjlweBuas ol) ¢ yieslw 35S0 >l 6)Lg> |) loader useRevalidator
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useActionState b yd9j8l pyd :¥ o8 |

O®O®® s-c/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: () => B {
const [state, action, isPending] useActionState(
async (_prev: State, formData: FormData): Promise< > => {
const title = String(formData.get('title') "Y.trim();
if (title.length < 2) return { error: 'a&b sSLIS P Jélas glgie' F;
await tasksApi.add(title);
onAdded();
return {};

return (
< action={action} className="flex gap-2">

name="title"
placeholder="s3> ,5.."
autoComplete="off"
className="flex-1 rounded-1g border px-3 py-2"
aria-invalid={!!state.error}
/>
< disabled={isPending}>{isPending ? '..' : '@>g;dl'}</ >
{state.error <p role="alert" className="text-red-600">{state.error}</p>}

>

Jols uqug Gy o HE Vv 0592 A dua_g *




search params U ,ilid (glod :F oS |
®®® sc/features/tasks/FilterTabs.tsx

import { NavLink } from 'react-router';

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

const tabs: { value: Filter; label: string }[]
{ value: 'all', label: 'ass' },
{ value: 'active', Tlabel: 'Jb' },
{ value: 'done', label: 'oadplml' },

115

export function FilterTabs({ value }: { value: Filter }) {
return (
< className="flex gap-1 rounded-1g bg-slate-100 p-1 dark:bg-slate-800">
{tabs.map((t) => (
<
key={t.value}
to={t.value TaL” 0t ‘?filter=${t.value} '}
className={ flex-1 rounded-md py-1 text-center text-sm ${
value t.value 'bg-white shadow dark:bg-slate-700'
P

{t.label}
</ >

)}

>
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Optimistic Ul U cuud :0 o8 |
®O®® sc/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: () => };

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<
startTransition(async () => {
apply(op);
try {
await request();
} catch (e) {
alert((e as Error).message);
}
onChanged();

B;
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2 9 X80 |y o=8lg Cuwle®)d a2y (S e Jlach |y il g puasi 1l rewl CiiguolS ol w8 run &G

2SS e og el 4 |) @b ol bhdd a5 Gindy 1S ,0 6 jgpmw jl ) 631> onChanged U Jl> o
®O®® sc/features/tasks/TaskList.tsx (2/2)

if (optimisticTasks.length 0)

return <p className="py-8 text-center text-slate-400">ghus ¢l vinles cuws &</p>;

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

rollback 1S zue (93 — 3380y ) S595 Wjgoas S« toggle > LsLai glas 710 b aS 4sS azgs
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12> Ginlpg b pil :5 pB |
®O®® sc/features/tasks/TaskItem.tsx (1/2)

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

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

}

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

oA Jols uqug [SEFURVS HE Vv ojg),;'\/\d»a_é *



g (defaultValue ) cuwl uncontrolled (g39)9 «inlug <l )5 :>lb S il JSX — (LB pleo aslsl g

35w ) G 3320 535y AAS 42 by Dedue sxls Lules lade Enter | blur oKis s

®O®® sc/features/tasks/TaskItem.tsx (2/2)

return (
< className="flex items-center gap-3 px-3 py-2">

type="checkbox"

checked={task.done}
onChange={onToggle}
aria-label="xd plxl"

/>

{editing
<
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);
}r
/>
(

onDoubleClick={() => setEditing(true)}
className=9{ flex-1 ${task.done 'text-slate-400 line-through' "1}

{task.title}
</ >

)}

onClick={onRemove}
aria-label="wi>"
className="text-slate-400 hover:text-red-600"
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jzaod Jlail v .olg |
®©O®® s-c/app/router.tsx

import { createBrowserRouter } from 'react-router';

import { RootLayout } from './RootLayout';
import { TasksPage, tasksLoader } from '@/features/tasks/TasksPage';

export const router createBrowserRouter([
{
path: '/',
element: < />,
children: [{ index: true, element: < />, loader: taskslLoader }],
F
D;

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(
>

router={router} />
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i 03wl LS
w2y liicl b (93938 0,8 useActionState g Actions
,B5g¢5 rollback L (T Wi> g Sy useTransition + useOptimistic
Gilwples g adgl LisSly revalidate ¢ Loader
bookmark Ju8 yil.é Search params
Uinlg pBie (e Wil g weSed useEffect + useRef
@i Context
Joz> B8 g Jéiumo features/tasks aivgy feature-based ;tisLw

keSS gy el ©
APl iu;Sol> (Optimistic Ul. ¥ ¢ (@dnd-kit/core a«lwls) drag & drop L wwy (ol ()
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Concurrent Rendering g React Compiler «Jl)is 19

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

S e Joxie Ledlg |y (6,018 asyzi aS squin o (deferred value

AS gy Sy 65 651351 ol |

ASe oz 1) IS pBidg) (gjlwdings ilgayw B ojlailay (gjlwaisgs uo w9y React glogunSubl sl
:L®)|}.3| VA .)L?_"ﬂ TV ugLQ_J QSU,gl 09V

A0 gl (Gju> 4>

Record why eachy a5yj3) i )30y 2 g )b 3z «idguolS plas React DevTools - Profiler

(«component rendered

Cuglgl :pg)S timeline )> # Components g % Scheduler glos, Chrome Performance + React Tracks
commit g 35, Wie S o (19.¥)
100D giao by (6,u56j1351 APl <Profiler>

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

)5 =8lg glo)lso — LCP: INP: CLS Lighthouse / Web Vitals

3940 yAJ) C;awg.mls |).g |

)*’l&lz“ .O))S ).L&i) L).AJIUQ))O.O Context (‘u) O ).\J) L).U.)JIQ (Y) 103)5 )..U.Q_J L}UDQD State (\) ZdﬁJD aw .b.QB
Wl 4B)80 i Heba V1)) dazxe s 0 ;35) Mg Y9z USHe yasi PIOPS — G Jul> lgidas props

b OlwsSy props )3l is idl 0
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useCallback «useMemo ¢ memo :Sawls ljl |

®O®® s-c/features/products/Product6rid.tsx

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

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

export function ProductGrid({ products }: { products: Product[] }) {

const [query, setQuery] useState('');
const [selected, setSelected] useState< | null>(null);

const filtered useMemo (

() => products.filter((p) => p.title.includes(query)),

[products, queryl,
Ik

const handleSelect useCallback((id: string) => setSelected(id), [1);

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

memoization zl, oLl aw %
o9x onClick={() => ...} U style={{}} io) 5,uS 0 33> Prop asiuwes as iigrelS g9, memo ()
Oldoc .\D) ulj)l wluwl=o gl useMemo (T" S0 adlsl auléo iy > hsg 9 Cuwl Yl o — (useCaIIbaCk
) G322 g — Ml oab MemO o015, aSeyl yoy useCallback (W .cuwl o3l jI iy Lyl — (03lw

.).lSL.f)J O),A..’>:)
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iw> memoization L kdl>1as :React Compiler |

JS395 jobay g AiSe k=i |y Leuid 3S aS el build gloj Hljul S5 (PoPd S .o asuws) React Compiler
useCallback / useMemo / memo gy YU 1S xS0 a8Lsl jugie plwil azsl jl 55485 memoization

el algs ) (oS glos

(63065 Lw) XS0 Adgi JhbolS azgl Sugie asul

function ProductGrid(t0) { function ProductGrid({ products }) {
const $ = _c(6); const [query, setQueryl] useState('"');
const filtered products.filter(
let filtered; p => p.title.includes(query)

if ($[o] products ):
$[1] query) { const handleSelect (id) => ...;
filtered = products.filter(...); return filtered.map(p =>
$[0] = products; $[1] = query; <

$[2] filtered; product={p}
} else filtered $[21; onSelect={handleSelect}

o)l.;9.> ‘.x.wb OJ)SJ ).u_v_J L):*:.’L‘D(539)9 )§| .XJ))S JSX ety .)..:SL,A U‘“S (u.ug.uols hso GJ) U)Ll.c ab.w JE) )walS
Al 031> Zubgi ¥ (Jaad ) i 5905 dislw

Compiler U ;L ¢yilgd i
(S aSepl @) 3Sue ) 1) calkie IS €aiS cule, |) Rules of React as xS0 aiug |) (635 hid JLlwls ¢
.‘o|.\5 .\J9§L7o0 ESLint

SAaaggis 3932 3S 3 Lol .l ) Bjlw oyl b 1Ll (35S Wi oy iV |y 59>g0 UselMemo / memo ¢

25)l> 8- Memon ¢l saubaings glocuiigrels DevTools > ¢

S oolaiwl "use memo" guSpl> g compilationMode: 'annotation' @S jl Lz Gipds gl ¢

o ilw)jgyas gauuglgl :Concurrent Rendering |

dy g A Zawl )5 (39,9 a4 (S lgie |y CuoslaS 35 Mlgise React .cuwl g8 )8 ., (React 18
A €599 o Slwyigya p13S 3930 b CubB ¢l jl eslaiwl gl a5 anlsl
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useTransition
@®®® s-c/features/search/SearchPage.tsx

import { useState, useTransition } from 'react';

export function SearchPage({ allItems }: { alllItems: Item[]
const [query, setQuery] useState('');
const [results, setResults] useState(allItems);
const [isPending, startTransition] useTransition();

function handleChange(e: React.ChangeEvent<
const ¢ e.target.value;
setQuery(q);
startTransition(() => {
setResults(heavyFilter(allItems, q));
B

return (
<>

< value={query} onChange={handleChange} />
style={{ opacity: isPending ? 0.6 : 1 }}>
items={results} />

S)m input JE) k_,ul.: S e Je5 |) UJ).‘>T b9 9 .\.isuo Lﬂb) |) UAJ.XS o) )N React (us s_,uL) &y ).g)lS )§|

useDeferredValue e
:30)> 655 1o state g5 auolgs 0 b (0l 50 Props ;1) ausiS e JyiS 1) labe (5idg
function SearchResults({ query }: { query: string }) {

const deferredQuery useDeferredValue(query);
const isStale guery deferredQuery;

const results = useMemo(() => heavyFilter(items, deferredQuery), [deferredQueryl);
return < items={results} style={{ opacity: isStale ? 0.6 : 1 }} />;
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.55 a8lol adgl ;a5 glp |, initialVatlue

useDeferredValue useTransition

Hlado Sy setState 95 69 JpiS
Ml wlsulis/props jl jlase (i8g AuS 0 set lisgs |y state ;idg 58
value !== deferred auwliol Pbiouo isPending

)9b e Jiloo (0038 Ul a5 .05 oliw | fallback Suspense L

Suspense g Transition +

React (aslg> o sui> 6315 a5 b i Uio) deub suspend cucl, startTransition (Jsl> setState Sl
13515 HUBB1 Gl S aS cal (g)li8) (a8 ¢l 3wy 333z 6315 G 31340 aSi Iy i=d Ul (fallback ¢slsgliv gloas
,g',\_'i " <o Pli:*-‘b . S I & |9' &5@

unmount (React 19.2) (g 93)Syless — <Activity> |

®@@®® sc/app/Tabs.tsx

import { Activity } from 'react';

export function Tabs({ active }: { active: 'feed' 'profile' }) {
return (

mode={active 'feed' 'visible' 'hidden'}>
/>
>
mode={active 'profile’ 'visible' 'hidden'}>

/>

cleanup iuloEffect S0 display: none Lol dgisei bi> DOM jl cisguelS : hidden clls >

Sede el Coglel guyieS b ol glogiluje,a dgbse e (NPUt jlabe «Jg)Swl) state g g0

.(5):19[5 rolil.d) ro)é state bha> (§A A0 ).\J)U,u.u ‘.x;SU,o u.ms)Jgus) Ul.wu.u ).))lS as U_JLdbuJ :Lm_)).))ls
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Virtualization : S, glocuud |

128 )3 |y viewport 515 glo il bhid (U)o glocuud gly
®@®® src/components/Virtuallist.tsx

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

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

B

return (
< ref={parentRef} style={{ height: 600, overflow: 'auto' }}>

style={{ height: virtualizer.getTotalSize(), position: 'relative' }}>
{virtualizer.getVirtualItems().map((v) => (
<

key={v.key}
style={{
position: 'absolute', top: v.start, height: v.size, width: '100%"',

3y

{items[v.index]}
</ >

)}

L,gl)usl:*auth:i;? |
5,135 Rules of React gl ESLint g wuwl Jled React Compiler
o3 aiils a5 (6auSWpas Sudp) ol ulSel A> U state
Dloadd x> juiaS jl iy gloContext
M startTransition 30> ¢S gloilw)jg,w

lesus virtualize S, glocuwyd

o o o o o oo

(1¢ Juad) loass code-split lazy L wlxaw
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g Zustand. Redux Toolkit : juliio ;> state cuyuse 20
Jotai

2l g0 E9pb «Siglstate £95 azn b cuw)d Fwl 9wl React wilgw 0)5))S5y jl Sy «fstate alulis plasy

Auub asuils @l 8T Ol B 35S0 aumglio =8l 35 U ) Lgamo Il aww U (S 50 (gAipdiaw |) state lagl Jras

LS (ghivdiwd |y 95 state :Jgl |

state gg5

useReducer . useState input )lase «gio ()3gs dinmw/ ;L (Local) =0

Context 03008V )8 (L) 5 2SS 0S Syidine

Zustand / Redux Toolkit / Jotai Sainlug (Lawge 63US iy Ay yS duw Jyy (6 pwlpan
TanStack Query / SWR JBgys wiVgaxo (Server cache) 9w

Y9, Search params Jed i caxbio yilud URL

React Hook Form / useActionState 2l glolas g slso p3e)

S)wlpw store ;> 59w 6315 :0liibl () yiS)p %
race condition ¢ invalidation. refetch. loading ,iS 3b Usg3 iy Redux/Zustand > APl g&uwly 315,18
Ao el server state (55)Slas b a0 plxil TanStack Query as cuwl ()8 18> ool S Cuse |

Cunl GBS Context aS cuwl S2gS ;38T 635lo 8L (5 uwlw state

boilerplate ()93 «g2yw 05Lw — Zustand |

®® Terminal

npm install zustand

N9 urbidoe )5 state cyjso - Po Juad o



®®® s-c/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'>) =>
remove: (id: string) =>
clear: () => :

total: () => number;

}i

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, gqty: i.qty
[...s.items, { ...item, qty: 1 }],
b
B,
remove: (id) => set((s) => ({ items: s.items.filter((i) => i.id id) 1)),
clear: () => set({ items: [1 }),

total: () => get().items.reduce((sum, i) => sum + i.price * i.qty, 0),
B,

{ name: 'cart' },

urbidoe )5 state cyjso - Po Juad o




®O®® s-c/features/cart/CartBadge.tsx

export function CartBadge() {
const count useCartStore((s) => s.items.length);
return < className="badge">{count}</ >0

export function AddButton({ product }: { product: Product }) {
const add useCartStore((s) => s.add);
return < onClick={() => add(product)}>¢>g;él</

oslaiwl Js8 g persist/devtools/immer gl middleware «cubghs \ (J3I> Provider. selector 935 :Lljo

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

selector sacld +

sty b isy selector yoau useCartStore() .S wlxil |y gV ik ouyiS2gS selector L adiues
useCartStore(useShallow((s) :auS eslaiwl useShallow jl sl iz Gkl gly g0 ) Store
=> ({ a: s.a, b: s.b })))
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wbojlw 3)laituwl — Redux Toolkit |

sl )5 Hlzas g 35S ()% | ¢l Redux Toolkit (RTK) Lol s oLy boilerplate JuJsas SuwMls Redux
sl wga=o RTK Query g s o DevTools il pSeusuw )lislw Judsa S,

®®® s-c/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: {

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 });
b
removed(state, action: PayloadAction<string>) {
state.items state.items.filter((i) => i.id action.payload);
b
F
selectors: {
selectCount: (s) => s.items.length,

selectTotal: (s) => s.items.reduce((sum, i) => sum + i.price * i.qty, 0),
},
};

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

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

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

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));

(VUL @ wb) @il Jotai — state |

e 00 o0

T3Sy 9 SzeS (lapily «S)j store S glray

®©O®® s-c/atoms/cart.ts

import { atom } from 'jotai';
import { atomWithStorage } from 'jotai/utils';

export const cartItemsAtom = atomWithStorage<CartItem[]>('cart', [1);

export const cartTotalAtom = atom((get) =>
get(cartItemsAtom).reduce((sum, i) => sum + i.price * i.qty, 0),

);

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 L..i, gty: i.gty + 1} : i)
[...items, { ...item, qty: 1 }],

urbidoe )5 state cyjso - Po Juad o




import { useAtomValue, useSetAtom } from 'jotai';

useAtomValue(cartTotalAtom);
useSetAtom(addToCartAtom);

const total
const addToCart

l.g 9 Cowl UJLC (ULols_) lsl.a).))g,u&b 0 LSLQ’P)é ‘Lm)i.&u,ﬂ)..gg) P W dl;.u.ﬂg 9 o.)..'«5|),3 GLmstate LSIJ-.’ Jotai
g0 a2)LSy (async eil) Suspense

o2les awglio |

Redux Toolkit
° WKB~ NKB~ \KB~ ==
@S @S hiwgie @S s Boilerplate
) 4 (per-atom) )3, / Selector
&)
React Oy (middleware) DevTools
DevTools
X X RTK Query TanStack) X >I> Server state
(Query
oo buwgiops buvgio ©S GRS Gixio
i 0S 631 Lail state Owled S o lSPA S| anlio

‘useSyncExternalStore” a;L, ) aoo i

L i S0 odlaiwl useSyncExternalStore jl React 4 JLail glp Seo Jotai g Zustand: Redux

S oslaiwl ) Sgo (pres ujlwe 1) olisgs store (gjg, ,S1 .35l tearing ¢ 15,55Lw Concurrent Rendering

Ve

uvlido > state cuyde - Yo Juad o

(€ Juad)




3 . =
buwgio Ol gly 6 banogi (oSl |
®®® sState architecture

URL (search params) = i a=awo ilid
TanStack Query > opw glwodls des
Zustand (VPG store) o  lohss Sy duw UL oy

Context > ubj«eicauth session

useState / useReducer 2 (legish) S0 psaes

(ol L) ambios wYlgw

aoo value pusi o o) selector (g fluwwms uwlio pusiy state gly Context I,> — Junior
Al aibl> jLs S2eS Gk @ hid S| i 3S5e )3 |) bexiiSbuac

9 wuwl Jojlo xhaw > singleton & store $3)15 me az g AiS0 S )ob> Provider (93; Mid — Zustand
Sy dcuwlgs)> o SSR¢ store (> :euc g0 subscribe ¢l & useSyncExternalStore L Sgo
.(Next.js glp Zustand _ouw) 563J1) dgi ais>Lw Context L per-request 3L g dgi 0

/action) alpScasuw sI)hd @ S)ji e iy Sl Cawyd kil jeid siloj a> Senior — Redux Toolkit
sl saga/listener) o=y middleware ((time-travel debugging) wlusi JolS (2Ld) (reducer/selector
dawgio/S2gS Ll gl .3)l> jLs server state az)Lsy J>ol) lgica; RTK Query b (glad=posiz )5 glogl,>

)l axzgi o G )by
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React )> Clean Code g 6jg,s (5)loo 21

asb (React ,bloa; a5 — 598 (60 bBué ol pSao e slo )> WiSue HIS Wb Jgl aiss ;5 aS LSl

.J)bu.o A 037 U.uLx_o.o JE) |) 059),;3 as ADO 0 uu)9oT |) UJ9J0| 9 LE_X.UQJU ‘Ldbcl.wg_l )LL?L\-U ,JJDB U—’l .Ls)Lo_v.o 9.0 ).bl.?d.:

®©®® X Type-based

src/
F—— components/ # Yo 8!

«E9 yulwl y» jLSlw Jsuino |

|— hooks/ # 1o L&

F—— utils/
F—— contexts/
L— pages/

) 0aiShy Glodald (a8 S pusi iy gz )d 9w (A= (A daw @ boipo jazdasy (il iy i) b

o000 Feature-based

src/

|— app/

f—— features/

F—— components/

|— hooks/
f—— stores/

f—— types.ts
L— index.ts

cart/

|
|
|
|
|
F__
L

products/
components/

T

ui/
L layout/

ol (S0 Luydi 8 Bis g AiSLe ol

(6asvanogi) feature-based LisLw |

# jlalel,: router.tsx. providers.tsx. layouts/

# Gi> e g laSogs =8 o

®lgi fetch ¢ query options
LoginForm, UserMenu
useSession

Glo w90 53)

B API ;28 Gogoc

U aiel> ghie vy 9 ogac

Button, Input, Dialog (shadcn)
Container, PageHeader

wogec sloSes (useMediaQuery, useDebounce)
wisbwpj gloylpl: apiClient, cn, formatters
locolic env

Grwlpw glocols
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@ — MS0 import types g lib « hooks ¢ components/ui jl (yudgs jl hdd feature yo 1> a5 :0cld

Dede plzil app Y ) b (Gegec API) index.ts @apb jl loyzid g bli)l - padiune g0y 505 208 |l

®O®® s-c/features/cart/index.ts

export { CartBadge } from './components/CartBadge';
export { useCartStore } from './stores/cartStore';
export type { CartItem } from './types';

ESLint L ojo Jlocl +
features/ asiiuo import ggl> no-restricted-imports (ygild L eslint-plugin-boundaries U
ool 3 iS5 Jlasl |y ol Hlpl &S (g loso 30050 |, features/products J=Is jl cart/components/. ..

Do 0 yugolyd deadline

2229 S0 9> gAwa |

uI Hooks API / Services Types
fotnled glocuiguels wuS)j g stateful ghio @sl> Juaus fetch aiol> gl s
JSX ¢35,.8 0 props l>query Bl i) Liel
BV

@®®® s-c/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);

export const productsQuery = (category: string) =>

queryOptions({
queryKey: ['products', categoryl],
queryFn: () => fetchProducts(category),
B
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®®® s-c/features/products/components/ProductlList.tsx

export function ProductList({ category }: { category: string }) {

const { data } = useSuspenseQuery(productsQuery(category));
return < products={data} />;

Syatio APl cuiglis |

®O®® s-c/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',

B
if (!res.ok) throw
return res.status 204 (undefined as T) res.json();

ApiError(res.status, await res.text());

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) }),
T>(p: string) => request<T>(p, { method: 'DELETE' }),

Sl CuiiguelS )> pls fetch Syo retry g SY dbs ¢y e @uth header gl abids S,
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React ;> juai S Jouol |

s > Jol

3iSi = cadgimo M5l Gl b s 100~ 1 i S¢S Liiigrels

cuiigpolS 55 Las (idyliuw So 5> Ghio L jl o gjlwlas

Avatar2 jl ygs UserAvatarWithStatus LgS (5,135 0
Sy = il 0)ghhio iz wuiigrelS ailds prop Vvl iy @S Props

25T Gbol yuwe «Jgl loading/Uas/ Js glocdl> Early return

config/ ;> const MAX_UPLOAD_MB = 5 magic number/string (9

oassSeslaiwl o8 LS ol g Jobiwl s Colocation

3> azso)l git teauibdis> = saibiolS 0350 AS Wi>

G @ Eolib CuiigaelS jl 1)giSSigy Jlo @

s X

function UserPage({ id }) {

export const userQuery (id) => const [user, setUser] useState();

queryOptions ({
queryKey: ['user', id],
queryFn: () => fetchUser(id),
B

function UserPage({ id }) {
const { data: user }

useSuspenseQuery(userQuery(id));

return < user={user} />;

1¥q

const [loading, setlLoading]
useState(true);
const [err, setErr]
useEffect(() => {
fetch('/api/users/' id)
.then(r => r.json())
.then(setUser)
.catch(setErr)
.finally(() => setlLoading(false));
o [id]);
if (loading) return < />;
if (err) return <p>ls</p>;

useState();

return < >{

React > Clean Code g 6jg, (5)lomo - Y1 Juad o



a8 (5,135 0L gloslsyhd |

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
= »2i8 2 5> types.ts s

ProductCard.test.tsx .test L 8 ,Ls Gl

MAX_ITEMS J28 > UPPER_SNAKE ool

AS S oyl |

R

®®® package.json (scripts)

: q
"vite",

"tsc -b && vite build",
"eslint . --max-warnings 0",

"prettier --write .",

"tsc --noEmit",
"vitest",
IIhUSkyII

5lg Wol 3y 35 3¢ Lol aidlyuss glodud g9, format g commit. lint ,o ;I J.8 husky + lint-staged |

D900 je
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(b L) ambias @Vlgw

Gl e HUS ASe i e b aS (635 (o Teawl type-based jl yig) feature-based ,lisLw 1> — Junior
S29S Adndi Sy 208 ;0 ()92 g0 gy w onboarding g «uwl 65lw ;28 2lyiwl L bi> (VL cohesion)
)l

bol cuwl piizo (Lo jl @hio (21a>) Lbol el Seuwl jize jeid «Mid — «Presentational vs Container
Gpano |y ol lai cuisguolS g 3150 a5 1) Ghio iylaw Se Container cuigrolS gloay 103, jusi (jlwosly
)15 6y (63t oSl el XS0

Hlpl 4 2clgd oo b SauS 0 walidlxo (architecture erosion) (iulwyd .l 53 |) (5 la=o j9h> — Senior
slocud (oogae APl glgicas index.ts dwsls)ld (gl importe TypeScript strict glojo sl ESLint
sl ADR (Architecture Decision Records) g «cumd Sz b 1S Liwjb (dependency-cruiser Jio) (5)loso
g @S 3181 (538) b o pueual U ooy cud
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CaiigaolS aid i slogSJl 22

logSUl ¢l (6550 b . 35losd aisl yasuiv o3l 3z (g9, (Radix. Headless Ul shadcn) lad,> Ul gloaslzylis

91> gloslw API P 9 _).J),J_L)dl.b.y_ﬂ QD as ;b U_)Ldbwg,wls lgi 0

Syo glocuiiguels — Compound Components |

Jio .25)135 0 Slyiil ay Context gu,b jl 1) state aS locuisguolS ;I gleslgils prop Yo b cuiigrelsS Sy gloay

:HTML ,> <option> ¢ <select>

®®® s-c/components/ui/Tabs.tsx (1/2)

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

type TabsCtx = { active: string; setActive: (v: string) => ; baseld: string };
const TabsContext createContext< | null>(null);
const useTabs = () => {

const ctx use(TabsContext);

if (lctx) throw Error('Tabs.x Jsls> ab <Tabs> sab');

return ctx;

b
type TabsProps { defaultValue: string; children: ReactNode };

export function Tabs({ defaultValue, children }: TabsProps) {
const [active, setActive] useState(defaultValue);
const baseId = useId();

return < value={{ active, setActive, baselId }}>{children}</

WY CuibguolS aid iy glogSIl - PV lad



3 35jlwe )B5lw ARIA gloawliud useId U g diwyo Syuive State & useTabs() @uyb jl 25,9 gli=l

2,50 JSio <Tabs.Trigger> APl giv0 jlgw Tabs g9y property wygoas oLl

®®® s-c/components/ui/Tabs.tsx (2/2)

function List({ children }: { children: ReactNode }) {
return < role="tablist" className="flex gap-1 border-b">{children}</

function Trigger({ value, children }: { value: string; children: ReactNode }) {
const { active, setActive, baseld } = useTabs();
const selected active value;
return (
<
role="tab"
id={ ${baseIld}-tab-${value}t }
aria-selected={selected}
aria-controls=9{ ${baseId}-panel-${value} }
tabIndex={selected ? 0 1}
onClick={() => setActive(value)}
className={selected 'border-b-2 border-brand-500 font-bold'

{children}

function Panel({ value, children }: { value: string; children: ReactNode }) {
const { active, baseIld } = useTabs();
if (active value) return null;
return (
<

role="tabpanel"

id={ ${baseId}-panel-${value} '}

aria-labelledby={ ${baseId}-tab-${value} }

{children}
</ >

.List List;
.Trigger Trigger;
.Panel Panel;

wg.mLS 0.4.9 6[995“ - Py L@B *




defaultValue="specs">
.List>
.Trigger value="specs">wlaxiw</ .Trigger>

.Trigger value="reviews">wlhi</ .Trigger>

.List>
.Panel value="specs">< /></ .Panel>
.Panel value="reviews">< /></ .Panel>

Aolgdy (g0 Tabs prop aSgul go (Trigger Sy ,US oSl Sy Wio) 3uz o |y Hlisbe alsll sauSépac
.mismatch (935 SSR 5> i — djlwe ARIA glp USH gloawlus useld

Obojpe iluiiiny — Controlled / Uncontrolled |
i1 state wygo ¢l jué ) oas yi6S A 03l value [Slixpluue ) clls 9> o glads glocuiigwls
®®® src/hooks/useControllableState.ts

import { useState } from 'react';

export function useControllableState<T>({
value,
defaultValue,
onChange,
{
value?: T;
defaultValue: T;
onChange (v: T) =>
B A
const [internal, setInternall useState(defaultValue);
const isControlled value undefined;
const current isControlled value internal;

function set(next: T) {
if (!isControlled) setInternal(next);

onChange?. (next);

F

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,

B;

defaultValue="a" />
value={tab} onValueChange={setTab} />

Egioo yoc Job )l pusi A
(usSep b ,lase @ undefined I value ) >qi l>al> uncontrolled ¢ controlled ¢ s cuisguolS
Gy L UL auss lis | « B auslg> o S| aede 1)l e e <input> gl React

. undefined

DOM g'u"l).od.lm.hu jl e;& ).)J) — Portal l

transform L overflow: hidden U gpaic J3I> )3 lol (35l juzdes VL 3L Toast g Modal. Tooltip
React w3y )5 as Jl> )5 3Se 35, document.body > Iy logl createPortal .xgie 63uyp diudl

A5le 0 UQLJ (Ld).)|.).,gg) 9 Context lJ) L>los

31350 632 |y o9y “<dialog>” +

a)V g diojuuy S inert (Escape b ¢y focus trap egs jobas showModal() L <dialog> paic
U.:g?dﬁyo LS):?")‘.,J.L:‘W)&'“D S b3 oo AuSee UJLuu.wJ ol Lngﬁ)g)o doo FPoP? ;5 )l ) top—Iayer
Ll 380 Hlzas il overflow b g)B5lw glp ol «unss o3V top-layer ¢ly e Portal Sis .5gi,0
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Lo L0 b Vo il baS )5 Jols Modal s, — )U8) glp <dialog> ¢ LS)USLSL? slp Portal — 92 & LuSyj
@®®® s-c/components/ui/Modal.tsx

import { createPortal } from 'react-dom';
import { useEffect, useRef, type ReactNode } from 'react';

type ModalProps { open: boolean; onClose: () => ; children: ReactNode };

export function Modal({ open, onClose, children }: ModalProps) {
const dialogRef useRef< >(null);

useEffect(() => {
const el dialogRef.current;
if (!el) return;
if (open el.open) el.showModal();
if (!open el.open) el.close();

}, [open]);
if ('open) return null;

return createPortal(
<
ref={dialogRef}
onClose={onClose}
className="rounded-x1 p-6 backdrop:bg-black/50"

{children}
</ >,
document.body,

);
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as Polymorphic Component — prop |
®®® s-c/components/ui/Text.tsx

import type { ComponentPropsWithoutRef, ElementType } from 'react';

type TextProps<T extends ElementType>
as?: T;
size ‘sm' 'md' '19';
Omit< <T>, 'as' 'size'>;

export function Text<T extends ElementType "n'>(

{ as, size 'md', className, ...props }: TextProps<T>,
) {

const Component as 'p';

return < className=9{ text-${size} ${className "'}°} {...props} />;

as="h1" size="19">glgic</
as="a" href="/x">suJ</

sl il figyde 2550l (Radix) asChild (goSUl .S 0 glisiuwl | jlxo props « as Gwlwl , TypeScript

XS 0 Merge ol g, ) Props g xS0 volS Stot Ly 15,8 ¢ as
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Ul (93 @hio — Headless Component |

130yl 6355 WBpia0 @y WolS 1) ja3) g S @l 1) (ARIA 5,9, (state) JolS ghio
@®®® s-c/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,

getTriggerProps: () => ({
'aria-expanded': isOpen, 'aria-controls': id, onClick
B,
getPanelProps: () => ({ id, hidden isOpen }),
b

const d = useDisclosure();
< {...d.getTriggerProps() }>wlé></
< {...d.getPanelProps()}>..</

ool 9 auyl> Jobiawl JyiS Zleo Lok :cuwl Headless Ul g React Aria (Radix Primitives aauwld 8,85 ¢yl

.l.usbn )0 |) LS).J.\JW).U.U.)

1WA CuibguolS aid iy glogSIl - PV lad



asChild / Slot |

®®® s-c/components/ui/Slot.tsx

import { cloneElement, isValidElement } from 'react';
import type { ReactNode, HTMLAttributes } from 'react';

type SlotProps = HTMLAttributes< { children: ReactNode };

export function Slot({ children, ...props }: SlotProps) {
if (!isValidElement< <HTMLElement>>(children)) return null;
return cloneElement(children, {
...props,
...children.props,
className: [props.className, children.props.className].filter(Boolean).join("' '),

B

function Button({ asChild, ...props }: ButtonProps & { asChild?: boolean }) {
const Comp asChild Slot 'button';
return < className={buttonStyles} {...props} />;

asChild>< to="/shop">oig,8</ ></

oI il Joa= |

o3I 1%

Compound Components (gho 853 5T «5) Syidino State b badyo sy Jiz
Controlled/Uncontrolled 2B 9 LB state I plojas ilussin
<dialog> + Portal (modal, toast) jz>aes VL ;)
Polymorphic / asChild (ol Sod aS (glaeSs) aliko polic (gg) yolbb Su
prop getters L Headless hook Ul ooz (5930 03uzx Glaie Syl
( renderItem ) Render prop o @l yo Lo )35,
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Sg4 535 ((body J5e) DOM jl (6,505 sl 55 ciigaolS 350 0jl>l SaiS 0 Y= |y JISsie a Junior — Portal
9 Mlowe laples React wis)s )5 a5 Jls o wow |y of eMllg transform g z-index « overflow U
iS50 )8 oslagg) g Context

03B pan) (5)lislw Blasil Sa5)l> (GAyyS Props @ L iwje a2 Mid — Compound Components
o5lg> HTML auuis aS APl g (props slass jleasl g (aiSue JpisS |) yindw o (glgiso g Wrapper oy
.Context a; Siuwlg 9 (g5lwosly Suzu oS ue b0

(DOM «) React wus)> jl React gloslagg) $3)1> glali az g auS 0 Wl jgha Portal )5 wslayg, — Senior
Sy g ,31 :als a0 oF gIReact Alg onClick ay el body > as modal Jals> SIS txigye YU
wessiis «ogmn |y modal J3Is SuWS (asS0 wyp DOM (g9, ) contains aS )15 «ggyw SulS» handler
salulis onPointerDownOutside I oslaiwl L e.composedPath() UL wyp ool .add.0

.headless
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30 slbs Ginlas wasul schema b Gavu)licl pug) 0 =819 sloeyd Ehaw Vs g0l |y Actions Lilwe 9 Juad
ileslaiwl BB ao 31y ) aS (ologSIl Hles b — glal>josiz glope,d g React Hook Form b S)ju gloveyd alud

XS

iy licl + ol «schema So — Zod |
®O®® Tecrninal

npm install zod

@®O®® s-c/features/auth/schemas.ts

import { z } from 'zod';

export const signupSchema
.object({
name: z.string().trim().min(2, '&)>V Jélaseb'),
email: z.email('cuwws piso Juoul'),
password: z.string().min(8, 'ssLS A J8las').regex(/[0-91/, 'sac Sy J8bs'),
confirm: z.string(),
phone: z.string().regex(/"09\d{9}$/, 'cuus yiso Jubgo o)lois') . optional(),

terms: z.literal(true, { error: 'cuwl geldl owled Gipi' 1),

D)

.refine((d) => d.password d.confirm, {
error: s gluwsSs bojo, ',
path: ['confirm'],

B

export type SignupInput z.infer signupSchema>;

9w 9 ClS vy lacel gl edabs> &0 S 1Dgu import QD Node/Next sl > Ylgi e d.,ls ()20D
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®©O®® s-c/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;

};

export function parseForm<S extends z.ZodType>(schema: S, formData: FormData) {
const raw Object.fromEntries(formData) as Record<string, string>;

const normalized Object.fromEntries(
Object.entries(raw).map(([k, v]) => [k, Vv ‘on' true : vl),

)7

const result schema.safeParse(normalized);

return { raw, result };

@®®® src/features/auth/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<

async function signupAction(_: SignupState, fd: FormData): Promise<
const { raw, result } = parseForm(signupSchema, fd);
if (!result.success) {

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 };

G.J.S S )Lu.cl 9 Ld)ro).é S LoB *




@ ) GUSHL cubg hid cuiigelS ) 395 5 1) (Uas JSib «awles)d (mimw)licl) Ghio gaes Action
23)l> 50 &S5 defaultValue U1y Ld polie Uas wyguo )3 9 S0 Jrog loald

®O®® s-c/features/auth/SignupForm.tsx (2/2)

export function SignupForm() {
const [state, action, pending] useActionState(signupAction, {});
if (state.success) return < />

return (
< action={action} noValidate className="space-y-3">
name="name" label="pocL"
defaultValue={state.values?.name} errors={state.fieldErrors?.name} />
name="email" label="Jwl" type="email"
defaultValue={state.values?.email} errors={state.fieldErrors?.email} />
name="password" label=",gc jo," type="password"
errors={state.fieldErrors?.password} />
name="confirm" label="jo, ,)s5" type="password"
errors={state.fieldErrors?.confirm} />
className="flex items-center gap-2">

< type="checkbox" name="terms" /> (5lgd I, ppise

</ >
{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>
)}
< disabled={pending}>{pending ” el B/

|\l od G.J.S).,\.au.u NS RE- v i )Lu.cl 9 Ld)ro).é S LoB *



®®® s-c/components/ui/Field.tsx

import { useId, 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>
htmlFor={id} className="block text-sm font-medium">{label}</

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>

G Siug Lol 5gi 631> Giwles (lidgs loply U xS0 Gogels |y Siom (o9 2ouwlicl noValidate
)15 a5 (g piomyiws gl Iy type="email" / required

Je< > Progressive Enhancement +

submit ao JS yow iz 9 MSe )5 i (93 Server Function L Next.js/React Router ;> 0,8 (a0
ol @iawgS| ol 3)lbawl fieldErrors + values g3l .90

ol g S)50 5w pyd (gl — React Hook Form |

.))b w2YL U,gbls React Hook Form ‘))L) lJ9J LchDd:le 9 Ql.\.u.ﬂg Lng))J.aS wglaba=] U:z.u.u)Lu.d a8 Yo [o)é U-*99

(05w 1) @y S 3320 )35y 93,5l g ailuncontrolled o slid)

®O®® Tecrninal

npm install react-hook-form @hookform/resolvers
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®®® s-c/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(1, 'el8 S, J8la>'),

B;

type OrderInput z.infer< orderSchema>;

export function OrderForm() {
const { register, control, handleSubmit, formState } useForm<
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); };

1)) G.J.S).,\.au.u NS RE- v i )Lu.cl 9 Ld)ro).é S LoB *



9 Wi> U 5)95 0 adS (index ) f.id b wayd) o g0 Cupie yiyliw pM8l gal)l useFieldArray U

25 pod |y 1505 gloals state (g8l
®®® s-c/features/orders/OrderForm.tsx (2/2)

return (
< onSubmit={handleSubmit(onSubmit)} className="space-y-3">

< {...register('customer')} placeholder=" g iw oL" />

{errors.customer <p>{errors.customer.message}</p>}

{fields.map((f, i) => (
< key={f.id} className="flex gap-2">
{...register( items.${i}.sku )} placeholder="vls ss" />
type="number" {...register( items.${i}.qty )} />
type="button" onClick={() => remove(i)}>Wi></
</
)}

{errors.items?.root <p>{errors.items.root.message}</p>}

type="button" onClick={() => append({ sku: '', qty: 1 })}>
PACERCRTS

>

disabled={isSubmitting}>cus (ujlaw</

fReact Hook Form L useActionState |

React Hook Form Actions + Zod Hb=o

3ol G JToaul bhawgio G 65lw 0)8

EESE D (onChange) (glabam) zuw)licl

watch , useFieldArray Cadow Waunly Gloalid g Loy gloagl)l
X Progressive Enhancement

Wlylis 1+ Gy g9

Jr @i Server Functions U Liwl)es

RHF s oz alg 0,8 ,S1 sActions (o8 iy :iuitSolpw acld
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(Wizard) glal>yosiz 09 |

Lg |) state Q,g| ol ((L?U,ﬂ G o,\,wg_,oo LSOJI') + dl>).o ro|.)5)) UT state Jhs9 «uuwl ro).é ULo.m 6|Ql>y°.)&.% ro).é
bl cundh g LSy Jolho G sgae le8 B 3uiS Jro (W Juad) useReducer

®®® s-c/features/onboarding/Wizard.tsx (1/2)

import { useReducer } from 'react';

type Data { name?: string; email?: string; plan 'free' 'pro' };
type State = { step: 0 | 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'l],
data: { ...s.data, ...a.patch },
b
case 'back'
return { ...s, step: Math.max(s.step - 1, 0) as State['step'] };

12" G.J.Q)JMJ.J NS RE- v i )Lu.cl 9 Ld)ro).é S L@B *



hsd Wizard cusgrelS ©gie aiig oesdly plésl g «Jud/x=y aloyon (el aS cuwl ule Lo reducer

.mw)sup VUL onNext UL |) S92 L5°3|3 ‘[olg )9 .xiSUp )9 |) dlﬂS (54.19)40

®®® s-c/features/onboarding/Wizard.tsx (2/2)

const LABELS [' o', 'oh'y "Gwib'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 [
key="p" data={state.data} onNext={next} />,
key="1" data={state.data} onNext={next} onBack={back} />,
key="pr" data={state.data} onBack={back} />,

return (
<>
className="flex gap-2">{LABELS.map((label, i) => (
key={label} aria-current={i state.step 'step' undefined}>
{label}
</1i>
))}</ol>
{steps[state.step]l}

YU @ Iy juizo 0315 Jadd g cuwl ((z.object({...}).pick(...) ) 4b39> schema b Jiiwo oy Sy al>po jo
Ayl> aSSURL L sessionStorage 51y data (8 pSos cudpbiny bas gly . 3iwyd 0

‘o)é UXuols |

SSHS gl pBis b > glis submit b blur jl oy |) Uas> ¢

*

88900 SUDMIL jI Gy ylolas Jud dgl 59 LweSed
. one-time-code «tel . current-password « new-password email :Cww)d> autoComplete *

(35S0 1) JgySuwl aS) type="number" gl>a Jobge ;> slacl glp inputMode="numeric" ¢

s.replace(/[--91/g, d => 2SS (b owdSl @ Gxiwlacel I Ju8/)9pmw 5> ) Guwyld slacl ¢

L oIlPPEASVAQ ! L index0f(d))

1A G.J.Q)JMJ.J NS RE- v i )Lu.cl 9 Ld)ro).é S L@B *



(Zwb L) axsbiao ©Ylguw

cMs .(DevTools. curl) cuwl ¢35 595 BB cipMS St OIS CigMS o hdd iuw)liicl Iy> — Junior
S eslaiwl > 95 yo 5> [ schema G 250 6l Zod .ol gl jg9pw el UX (gl

aiuy) |) jazaos FormData Scuwa> Wdeyd > z.number() ¢ z.coerce.number() wolai — Mid
©lp 23S0 Jlecl I Number() Ixul z.coerce.number() .ao>i0 Uas "5" (g9 z.number() >0
S Juas boolean ay ) 'on' Wb po uSLSS

s a2 Concurrent React b ¢yl g 35S0 65lasiwl uncontrolled inputs jI React Hook Form Iy> — Senior
6y — 900 )8 S 3320, easl AL S5 )3 s DOM I Lo ju3lio pilg> 9 ref wod b 31
jl o)lsge &% React jl z)> |, 59> RHF state yoz .cuwl (uwgwzxo woldi gald Qe (glop,d
Concurrent Rendering L U xS0 oslaiwl formState / watch (glp ailo- useSyncExternalStore
@ b 9 Cuus az)Lsy losiiuo Progressive Enhancement g <form action> U :auje .35l ;55w

.5)l> adapter
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JolS g2y — s Cujyudne 24

So Jrad ol 0aze (UM aeS> b aado ply b e b axbo )5 aS cuwl gl Jlgaw fcuwl pigbolus] b

) Uas Gi)liS gl React 19 suas gloAPI g o5 0 dll dlaug) g @Sync a5 glolas cupie glp Vs gilwl

NS0 GO0

React (sl )5 Uas gloil |

Error Boundary null user (89 user.name Ny glbs
Cuwl
Error Boundary > Promise yaub reject  Action/Suspense > async glbs

<form action> L use()

try/catch ¢,.5 .05 Error Boundary X onClick J=I> throw event handler glas
olisg>

Error Boundary useEffect J=I> throw Effect gl

Boundary / e3> aslulis API ;1 500 aSwi gl

window.onunhandledrejection w9 fetch().then() sl Promise

handler ,> catch

Error Boundary |

At joid React om0 plin ¢jSuls Ul g 5080 |y 395 cus)op0j sl aS el LidsguelS Error Boundary

:3S oslaiwl react-error-boundary jl 6,1 S

o Terminal

npm install react-error-boundary
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®®® sr-c/components/ErrorFallback.tsx

import type { FallbackProps } from 'react-error-boundary';

export function ErrorFallback({ error, resetErrorBoundary }: FallbackProps) {

const message error Error error.message 'S bul glas ' ;

return (
<

role="alert"
className="rounded-x1 border border-red-200 bg-red-50 p-6 text-center"

className="text-1g font-bold text-red-700">_ISiw Gy wi</h2>

className="mt-2 text-sm text-red-600">{message}</p>

onClick={resetErrorBoundary}
className="mt-4 rounded-1g bg-red-600 px-4 py-2 text-white"

GG a0
>

@®®® s-c/features/dashboard/Dashboard.tsx

import { ErrorBoundary } from 'react-error-boundary';
import { QueryErrorResetBoundary } from '@tanstack/react-query';

export function Dashboard() {

return (
<
{({ reset }) => (
<

FallbackComponent={ErrorFallback}
onReset={reset} /] U bl TanStack Query |, SL oS

onError={(err, info) => logError(err, info.componentStack)}
resetKeys={[userId]} /] L s )5 5595 gy o

fallback={< />}>

/>

>




(Granular Boundaries) ayVaiz sjilyiawl |

®®® ctrror boundary layers

<App>
L ErrorBoundary (sjbiiepé glas» :gpuluw» + reload)

— RootLayout
L ErrorBoundary (a=éo ;»: errorElement jig,)
- Page
F— ErrorBoundary () wu=g) — Suspense — <Chart/>
L ErrorBoundary (P c=g) — Suspense — <Feed/>

09,9 13505 CawSu Al albld 1) GdgS jro )93y S ABBlaz Llgie as Ul Jisiue A=lg o :0acld

ol (B> b ()3T idd (g wlpw jro O o il KL 308 uls

event handler ;> s |

async function handleDelete() {
try {
await api.deleteItem(id);
toast.success('sb Wis"');
catch (e) {
const forbidden e ApiError e.status 403;

toast.error(forbidden ? ')l Lawyiaws' '59s 89900 WBi>") ;

logError(e);

d2b L L5 gles SI bl ccwl a5l 2 pez 3Sues |, handler glas Error Boundary
jl ¢ — w0 Boundary a; Uas s plxil <form action> L startTransition(async () => ...)

Actions gLl

handler ;| Boundary a; gaoc LU +

;I useErrorBoundary U .(sxi bdie Session Wio) 39y Boundary ay po handler glhs yuslgs 0 (o8
const { showBoundary } = useErrorBoundary(); ... catch (e) : react-error-boundary

.{ showBoundary(e); }
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(React 19) createRoot > las gloaiy;s |

0l Toyl jSpetie (93)SSY gl aS 3,5 adLsl root adaw 5> hook aw React 19

®@O®® s-c/main.tsx

createRoot(document.getElementById('root')!, {

onCaughtError(error, errorInfo) {
monitoring.capture(error, { stack: errorInfo.componentStack, handled: true });

}l

onUncaughtError(error, errorInfo) {
monitoring.capture(error, { stack: errorInfo.componentStack, handled: false });

}-l

onRecoverableError(error, errorInfo) {
monitoring.capture(error, { level: 'warning' });
}
}).render(< />);

L a>lg ply Sy ((rethrow S ¢ Lol throw (S5) SV )L 95 gloas 23,5 eslw |y Uas iyliS (puixes React 19
Jg.a»L,n L_JL‘> WleMbl [olaﬁi

(React 19.1) Sly> (gl)» Owner Stack |

import { captureOwnerStack } from 'react';

console.log(captureOwnerStack());

() od L}QLS(Q_?)o—Lb}CJ,gHM'VFd;a_"JQ



throw gloas azuis (5631 :asiuis glolhs |

Giwydas Ul 5 g awl5)Sy asis s Sy throw gloas ((ayiows (ol (ziuwylicl) Uil By glolas glp
23,50 0L Boundary as syl 655 «opkiinuén glalas gly | throw .aues jiules

®©O®® s-c/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 Error e.message "ass bl glbs '}

)olieo glas gloywlls |
®®® src/lib/errors.ts

export class AppError extends Error {
constructor(
message: string,
public readonly code: string,
public readonly status 500,
i
super(message) ;
this.name "AppError';

hy

export class NotFoundError extends AppError {
constructor(what 'aio') { super( ${what} siscal’, 'NOT_FOUND', 404); }

hy

export class UnauthorizedError extends AppError {
constructor() { super('sugd d)lglawl', 'UNAUTHORIZED', 401); }

Ay (i by axbio = Ko (S @y wSplayy = Fol 130,50 paeuai error.code Gwlwl p Fallback >

Do (VI + (ogec rol.u—>
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SH9 Sl

source «awl> replay «,I>I> ErrorBoundary L @sentry/react Sentry
map

yiosbw o8 talin Bugsnag / Rollbar

Jslgs 0 az)LSy observability aS alo e gl U 5)lubuwl OpenTelemetry

S¢S gloojgys ly tLBla>  lisgs endpoint + window.onerror

Ll 0358 eauminify aS stack trace a5,Sg 3usS sgbT | source map il azyo

o5 (s pwlpw Boundary :zul) sliil %
)8 state aos g 3Se (iSule s axbo U |) QI JS «S>¢S glas o Lisy <App> 9> haisé Boundary
291355 Uas Jlatis| J=o Sudp 1) loBoundary 59,0 ¢

(Bl b) abas cVlgw “

/Actions jl 2,5 async ss «event handler glolas $3,.5,05 Iy zlolas a> Junior — Error Boundary
U395 EjlSe U Sjge08 ;d) SSR slols g Boundary >¢5 glolas ( setTimeout (Jio) Suspense
(gibze cpie

SIS 50 L pdo ddze i aeS> g Error Boundary b Iy TanStack Query > query & glas jgh> — Mid
53),5.3 Boundary U See throw [, Uas ( throwOnError L) useSuspenseQuery
query g Sb jbblas S U pijo Iuo 0nReset )5 aS ao> 0 reset gl QueryErrorResetBoundary
g [yl 6)bgd

az il )> 9 Cuwa> onRecoverableError ¢ onUncaughtError ¢ onCaughtError wglai — Senior
2o :Uncaught .exui Ljb Ul dawgio severity — <8, Boundary as (las :Caught Saj)ls (g3
95> Recoverable: React .xsp alert sb (=0 severity — 5,5 unmount |, React root «>g Boundary
6wl Lincident & «wuasS (glp jlaiad — (3w Ylps ciMS 35, b as hydration mismatch Jie) 5,5 (L;L

NS0 §285 |y gaanglgl 9 @S |y g (vl dashboard )5 aw
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o da2wgi (5l (FPB el )i jl (g)buw 53 9 Cuwl CudsS I iy s «adlsl JSiagr (@11Y) g pluumyiow

A0 gy ) 93 40 Juad ol .35 |y glings yols gloidls o Lw)ld slacl g RTL (yLjow)é

2o Al Jpol |

Jas 5 Jol
ARIA ;o ;I Ju8 <h6é> - <h1> ( <main> ¢ <npav> . <button> Jol 2lize HTML
3l Gwyiws o8 Tab/Enter/Space/Arrow b ju>deos 39S b oslasiuwl Js8

OSels w9 outline: none Sy oo livo 8 wgSgd

GP gy alt="" (olas gl jbolize alt OS> (e

(WCAG AA) Jgose (o gl F.0: J8la> Cuwlyis

htmlFor U Juase <label> &y input o 08 Cunzy

(> toast) Loy loply gl aria-live Wl pMel

ARIA ol yoil8 i
<div role="button" ;| yig» <button> .5)I5 1) ize yles HTML Legs paic 81 — «uiss eslaiuwl ARIA iy
.(tabs. combobox: tree) >)lxs HTML aS (ulog3Jl gl asd ARIA .cuwl tabIndex={0} onKeyDown=...>
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Jraio glouuzy — useld |

function PasswordField() {
const id = useId();
const hintId “${id}-hint";
return (

htmlFor={id}>;0, ,quc</ >

id={id} type="password" aria-describedby={hintId} />
id={hintId}>J8la> A SIS Jolis sae</p>

ach SSR )5 as Math.random() QU Ojlwue CiMS g jopw o Il o USy glawlus useld

Al piee view-transition-name ;> Ul pusi _r_ e |y ol Jguy React 19.2 .5q.,0 mismatch

U999 Cuyudo |
®O®® sc/features/todos/TodolList.tsx

export function TodoList() {
const headingRef useRef< >(null);
const [items, setItems] useState(initial);

function remove(id: string) {
setItems((s) => s.filter((i) => i.id id));

headingRef.current?.focus();
return (

< >
<h2 ref={headingRef} tabIndex={-1}>calbg</h2>

{items.map((i) => (
< key={i.id} item={i} onRemove={() => remove(i.id)} />

)}

1099598 Aclgd

oy <dialog>) 55 U Iy ¢l aS guaic 4 = iy B (o Y315 a4 (wgSed = modal o jL pKis ¢

(3300 plasil |y
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.aria-live U pMel b 3> axawo <hl> ay GwgSed = SPA (9L jl pumy ¢

o plgic b a2y @il ) GwgSed = @il B> jl puy ¢

238 51,8 Tab wuiys )d aSepl (93w 3S oo « eS8 B 6auigjnyanlpy |) paic tabIndex={-1} ¢

Lgs sloply sly Live Region |
@®@®® s-c/components/ui/Toaster.tsx

export function Toaster({ toasts }: { toasts: Toast[] }) {
return (
< aria-live="polite" className="fixed bottom-4 end-4 space-y-2">
{toasts.map((t) => (
<

key={t.id}
role="status"
className="rounded-1g bg-slate-900 px-4 py-2 text-white"

{t.message}
</ >

)}

>

Gl hid) uS0 ghd )99 assertive ¢S el |y Ll=d ale> screen reader U sloe jaiio polite
g pMel Gisluss B abl DOM > Ll j1 3,0 live region (il glolas
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(Roving tabindex) wuwd ;5 )0 U (5,90 |

®®® s-c/components/ui/Menu.tsx

export function Menu({ items }: { items: string[] }) {
const [active, setActivel] useState(0);
const refs = useRef<(HTMLButtonElement | null)[1>([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'' 0
e.key "End’ items.length
null;
if (next null) {
e.preventDefault();
setActive(next);
refs.current[next]?.focus();

return (
< role="menu" onKeyDown={onKeyDown}>
{items.map((label, i) => (
<
key={label}
role="menuitem"
ref={(el) => { refs.current[i] el; }}
tabIndex={i active ? 0 1}

{label}

>

)}

headless (Radix gloaslzlis ;5 g3l ¢l XS0 WSy odeil ¢w Arrow twuwl Tab wusys )5 el o had
S 03l ol I lruzyi — cwl 03lel (React Aria
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>l — RTL |

EX s

®O®® index.html

lang="Fa" dir="pt1">

)lS.Ql)
,me- , ms- :Tailwind) inset-inline-end ¢ margin-inline-start :Lihio gloSig g alold
(end- , start- CIVEL-T'V
scale-x-[-1] L rtl:rotate-180 :>gub yuSep RTL )5 35U «gason Gidd Sloogsl
o>
Wyl e J15 35/6)0)S el gl <bdi> g unicode-bidi: isolate blizo ¢yio
URL s zu.n.Li b)Lo.;i) paie (69) dir="1tr" as 9 Slacl
S bl lgizo L G <input> (g, dir="auto" 53959

S ol ) eg> document.dir Gwlwl o oMl ol

<p>

8 <bdi>{username}</bdi> L o)lois < dir="1tr">{phone}</

</p>
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WG LUS (59 (gAgez> 9 &)U dlacl — Intl API |
®©O®® s-c/lib/format.ts

const rial Intl.NumberFormat('fa-IR', {
style: 'currency', currency: 'IRR', maximumFractionDigits: 0O,

B

export const formatPrice (n: number) => rial.format(n);

export const formatNumber = (n: number) => Intl.NumberFormat('fa-IR').format(n);

export const formatDate (d: Date) =>
Intl.DateTimeFormat('fa-IR', { dateStyle: 'long' }).format(d);

export const relativeTime (minutes: number) =>
Intl.RelativeTimeFormat('fa', { numeric: 'auto' }).format(-minutes, 'minute');

export const listFormat (items: string[]) =>
Intl.ListFormat('fa', { type: 'conjunction' }).format(items);

a 3g)9 Jl> ;5) Temporal U date-fns-jalali «esgdi Glhuwlxo g (63Wae/JMU> glogu) Jusd sl

Ail295 sloaiyS (0,590

aibjriz (i118n) jlwlallyw |

®@O®® Tecrnminal

npm install il8next react-il8next i18next-browser-languagedetector
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®O®® s-c/il8n.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 1ng;
document.documentElement.dir 118n.dir(lng);

B

const { t } = useTranslation();
<h1>{t('cart.title', { count: items.length })}</h1>

W) soylpl |

508 Sl

NS0 b ) WMSLie ZFe—Ve taxdis )IS595 (Sl (as9;91) axe DevTools

(div (g9, altc onClick you pguai) e ploj y> g2l) Glolas eslint-plugin-jsx-al1y
azwgi pSio JouiS > )l @axe-core/react

WIS Lol Lighthouse — Accessibility

ASo S e )5 303)S 1S > S| sy Tab 2925 b Gwd Casni

screen reader ,=8lg a,=j NVDA / VoiceOver
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(Zwb L) ax>biao WYIgw “
Enter/Space b oy jwgSed 8 div Sl jlwSiie <button> gl>ay <div onClick> ly> — Junior

onKeyDown ¢ tabIndex «role b phaz gl .3Suei pMel «aaSsy |, ol screen reader g g0 Jled
A0 ol <button> |) aes aS 3sS aslsl

5 LS olail ;1 as polite Spelas 25yl> igldi a> assertive aria-live="polite" — Mid
J Pl jl A= P15 P 9 M) 9 : 9
(!l aobdl 2o aS il glas) aiS 5 1,99 assertive .(loilw)jg)d (undd ooly) 1S Mel
& E e O e )99 Gj9) 90 Pk PP
ASS o 03ad) T 1) 4y assertive jl a5l i edlaswl

il SaS 0 o (e Wygod b 9 s dibjliz> React (uiusSail )5 RTL glayidl> — Senior
0o third-party loalsulis doguimosl locags Glogesyl wxShy (left/right ) GSuuwd @lodutiwl
design token «Suj.8 gloSiug v3)SEgian sl ESLint/Stylelint : Laiuww J>ol) .Jalizo (yio g (RTL Lilusiuiy
9> ;o ;> (Storybook + Chromatic) (gpas s S395 flip L jlocugs logesl gl wrapper «g> ¢lp

(root) abass S5 55 L) jl Grve dir g wg>
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React ¢jiuslyl casiol 26

Sayl> 655 1y S5 xS sl o 51 5318 ) bow oSl ol Lol (aiSe wukadloe XSS by )d L8k jebas React
ashyl 1) Front-End cuiel Llos cundS> Juad ool $3l1SLhs (oo Siuwly a> SawS Sel> CSRF ;i joho
ADD 0

ADI ;05 AS (6ja2> 9 MdI 0 plul yluly React as (gju> — XSS |

4

Gk ) 2z bol .aiS 05 >l HTML 5,0 <p>{userInput}</p> :35S0 escape JSX ;> |, uslie aos React

13)> >9>g
)lS.:bl, dl:uo )b
%) jl J«8 DOMPurify U sjlwsl CMS I HTML ;5 dangerouslySetInnerHTML
ylasus React 19 ¢jlxo http(s): lnas <a href={userUril}> javascript: L href

US e SW 0331 )5 g A0

2S5 spread |y oauis S sx j5,0 <div {...userProps}> o3> 5l event gloSiug

ool 535 b SVG ulég, L DOMPurify <svg onload> )5 jl SVG/Markdown
Markdown

Egiow 25 3S s new Function / eval

®®® s-c/components/RichText.tsx

import DOMPurify from 'dompurify';
import { useMemo } from 'react';

export function RichText({ html }: { html: string }) {

const clean useMemo (
() => DOMPurify.sanitize(html, { USE_PROFILES: { html: true } }),
[html],

I

return < className="prose" dangerouslySetInnerHTML={{ __html: clean }} />;
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®@O®® s-c/lib/safelrl.ts

const SAFE_PROTOCOLS ['http:', 'https:', 'mailto:', 'tel:'];

export function safeHref(url: string, fallback #) {
try {
const u URL(Curl, window.location.origin);
return SAFE_PROTOCOLS.includes(u.protocol) U.href fallback;
} catch {
return fallback;

Spul> a3 1S 1) S rugm ol |

httpOnly S¢S localStorage X

vlgies XSS - lgsw  Nlgies JavaScript ¢ (639)T Siwwlg 9 XSS aloz> jl) wuyySwl o @
A5 Cdpw Mlgu Algie

CSRF —» SameSite=Lax/Strict + Secure ¢ Gl pize Lasl G osbedyw (Sgi @

SERIED Cowl Giduio lgid «cuwl sy @

credentials:) aSue Jlwyl 8395 SS90 ¢

("include'

:(adadl> > yacoligS httpOnly + access token (Sgs > refresh token L) session cookie :osvauogs g3

®O®® s-c/features/auth/session.ts

let accessToken: string null null;

export async function refreshAccessToken() {
const res = await fetch('/api/auth/refresh', {
method: 'POST', credentials: 'include',
B
if (!res.ok) throw UnauthorizedError();
accessToken (await res.json()).accessToken;
return accessToken;

export const getAccessToken () => accessToken;
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®®® src/lib/apiClient.ts (yisw auth)

async function request<T>(
path: string, init?: RequestInit, retry true,
): Promise<T> {
const res await fetch(url(path), {
...1init,
credentials: 'include',

headers: { ...init?.headers, Authorization: ‘Bearer ${getAccessToken() "'}l
23
if (res.status 401 retry) {

await refreshAccessToken();

return request<T>(path, init, false);

Gy kol CiglS 55 o cladlxon A

|, of DevTools L xlgio wS o .l UX hsd React )> ¢puodlue o)lS eSplayy b «@isn deS> (53,5 5850

] p=lgo )5 )l aS daungiv g)eb ) CMS 394 J)ST 9w > b joze M ) )90

CSRF |
Culw 1 i — w850 b aiwld @ cuwlgs)d ;o L 1) ol S)9p0 S0 oslaiwl session gly SeS I S
o elds L p>lgo

Aiwpd 0 S9S v9ds |y POST cross-site glocuwlgs)s (0o glo)S)9,0 Uy i) SameSite=Lax ¢

X-CSRF-Token header ;> ¢ wlu> GloAPI glp (synchronizer L double-submit cookie) CSRF (ySgi ¢
AS Jlw)l

.9pw y> Referer / Origin header w)p ¢

.ol Laiio Wae CSRF (S0 1S (S¢S w9ay) Authorization: Bearer U kad APl S| ¢
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Content Security Policy (CSP) |

) pulub gloaiols jl (g)135)b g inline ey ,Suwl ghal o> &) XSS SI Lis aS cuwl (gaiai)a8 elds a,V CSP
1S 0 SW

®O®® 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' (ug ((3uS adlsl lsgs Sl j=>ay) 35S0 dulgi inline script (g0 ,=9,5 build > Vite

> 5L nonce @ (IV Juad) inline o5 e ySowl .l L8

(Supply Chain) o Siuwly ol |
®O®® Tecrnminal

npm audit

npx npm-check-updates

npm ci

AwS eslaiwl npm ci I Cl > g auis commit Iy lockfile ¢
PR U ;5595 ilw)jgy sl Dependabot / Renovate ¢

WS Gy |y postinstall Guyioawd b o)luwesS glozsy ¢
o) duogi  babel-plugin-react-compiler (gly --save-exact) build glo)lpl asws ©3Sow ¢

(el

React Server Components (FoPd—VFol$) gloguiscuwl %
react-server- gloasS, ;> (React2Shell a; 8g,20) CVE-2025-55182 lym (5300l PoP'd polws 5>

U yuygw glindl g DOS 5,90 2> dobdl )3 g 0)Se HSww |y jgpmw (59) y9d ol I S Gzl aS sk auds dom-*
React (gg, Lai> S0 oslaiwl RSC (Next.js App Router. React Router Framework: ..) jI 31 .Fel's aygil;
25304 55l s (RSC gaw) Lalls GloSPA il Sygpuy8 asuus oy3T 9 VL L 19.2.4/19.1.5/ 19.0.4
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Lo Gloyuiio g jlwl |
(popas S jSyd — ol egec XU > VITEL Ngdun U gjuz yo ¢
Jiz )3 Iy aiels/referrer cysgazo Lol 3518 18 (diel> cydgio L Google Maps Jiv) «0g0en glosds ¢
S =8 Gung

.Server Function L 115 @2,b jl asias (Al API (Jaayl Jlu)l cuslsg) Gobus Oldoe ¢

Front-End caiel cuud S |
DOMPurify (93, dangerouslySetInnerHTML gao
Mg 0 yilud safeHref L )8 glURL
httpOnly/Secure/SameSite Sg¢S L session «uu localStorage > ¢)Sgos
0 HLST Hg9puw > 9o (w0
script lp unsafe-inline (g g Jled CSP
high/critical gUas (935 Cl ;> npm audit
o balog gloazuws (g9) S)yge0,9 9 React
VITE_* ,> secret oo

(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 : el glo)so

(Zwb L) ax>bioe WYlgaw “
<script> iy (JSX U315 polie aaos 5395 escape L SAS0 5:5¢k> XSS jl jok> Junior — React
s href o dangerouslySetInnerHTML loliiuwl .=l b dgd0 o3 inled (e wWygoay

A javascript:

Ol Blgie 63¢)T (Sl b XSS jo Sz 2i50l> 9 dg4ii 05 auogi localStorage ;> JWT o,.55 > — Mid
« SameSite ¢ Secure UL (JS U pale>sl8ye) httpOnly SoS :Sols . Xuwyss azlgo 9w @ g Nlgsy |

httpOnly _Ses > refresh token + aladl> > hid yacoligs access token Uy <CSRF glés olpomay
Sy HTML &by o gl j9pw $3)15 (ployidl> a> g dg4 0 65Ly j9b> SPA &, > nonce L Senior — CSP
b L ool a5 HI®  <script nonce> o g9y 9 header CSP ;5> ojlw,e 95Lai nonce
1L S 585, j,w/edge ;s ) HTML 3L — cuwbizo o aS dguneo wwli nonce (CDN) Suslbiwl index. html
s)lil (CSS-in-JS as) 3iiS e §2y55 style/script inline as (Lloaslsulis ¢, eslaiwl Nnonce gl>ay hash
Gew,Suwl @ ojlal gl 'strict-dynamic' g g 631> Gub oyl a4 nonce b g JuiSui 0 (analytics

g0 E3Y e i ySanl g 0-*4’1’:.5)'-\5)@
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Playwright g Vitest: Testing Library : juwugicuws 27

o>lw React i ¢yde aduld 30030 )18 51 Ju8 1) loSL g auiS (giS8s) Olinabl L 3230 o)l Lov @ locuws

A550 el [y ol el g loylil Juad ¢l .l 13810y 51 )18 eslasuwl auni 3oL GLulecmsn (uw

Front-End ;> Cuui oy |

Unit Component E2E
— Sgo deducer (yalls gilgi o i gjlwasun DOM > ciigaels 9 @S — =8lg 15990 5> JolS vl
(Vitest) sbj g gapw (Testing Library) p,iS Jolsi b (Playwright) il

Vitest + Testing Library gjlslel,) |
®O®® Terminal

npm install -D vitest jsdom @testing-library/react \
@testing-library/user-event @testing-library/jest-dom

®@@®® \ite.config.ts

export default defineConfig({
plugins: [react()],
test: {
environment: 'jsdom',
globals: true,
setupFiles: './src/test/setup.ts',
css: false,
b
b

®@O®® s-c/test/setup.ts

import '@testing-library/jest-dom/vitest';
import { cleanup } from '@testing-library/react';
import { afterEach } from 'vitest';

afterEach(() => cleanup());
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G)wodly i ()l :uigrols i |

®®® s-c/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', () => {
1t (" ube Lwlidl SWS L', async () => {
const user = userEvent.setup();
render (< />);

const button screen.getByRole('button', { name: / wlél/ });

await user.click(button);
await user.click(button);

expect(screen.getByText ('Y :slaxi')).toBeInTheDocument();

B

it (el Jledpe yiuolS aaSs yaw ', () => {
render (< />);
expect(screen.getByRole('button', { name: /,iolS/ })).toBeDisabled();
B
B

(query priority) o,Sulisl cuglgl @

> Query  <uglgl
@ |y (g pdumyiwd (350 SCreen reader aS jgbglos getByRole('button', { name }) |
NS0 Canwd
0,8 getByLabelText I
03 lino L8 (0 « getByPlaceholderText |
getByText
input Ll=d lxde getByDisplayValue ¥
Gt (2lizo o) o 5i8g s getByTestId 221
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S5 (gjlwedly s X

195595) o b iz LIS state i b (CSS (S pU w)p « expect(setState) . toHaveBeenCalled()

A0 el b e )8 aS S cud |) (gjaz hdd Ll aidls d929 WU Sl (g A0

Actions U 0,9 i |
@®®® sc/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 (" aod0 pliw |y juisol Juosl gas', async () => {
const user = userEvent.setup();
render (< />);

await user.type(screen.getByLabelText(' Jwl'), 'not-an-email');
await user.type(screen.getByLabelText(',guc jo,'), '12345678');
await user.click(screen.getByRole('button', { name: 's9)5' }));

expect(await screen.findByRole('alert')).toHaveTextContent (' jizo Jaoul');
B

1t (Mogive Jledpt anSs Juw)l pis', async () => {
const user = userEvent.setup();
render (< />);
await user.type(screen.getByLabelText(' Jwasl'), 'a@b.com');

await user.type(screen.getBylLabelText(',guc jo,'), '12345678');
await user.click(screen.getByRole('button', { name: 's9)5' }));

expect(screen.getByRole('button', { name: /Jl>,>/ })).toBeDisabled();
await waitFor(() =>
expect(screen.queryByRole('button', { name: /Jl>,5/ })).not.toBeInTheDocument(),
)i
P

wl (g9 0 Actions g Suspense gl — (asli | B) slo o paic Gaiyols Mo findByx
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MSW U as.uis Mock |

bl pasi 99y @l 35 S gjlwagd Cuwlgd)yd xhuw ) |) aSud < axios L fetch ¢3S mock gleay

:)g.é'bup
®O®® Ternminal

npm install -D msw

®@O®® sc/test/handlers.ts

import { http, HttpResponse } from 'msw';

export const handlers [

http.get('/api/products', () =>
HttpResponse.json([{ id: '1', title: 'obs React', price: 250000 }1),

),

http.post('/api/login', async ({ request }) => {
const body = (await request.json()) as { email: string };
if (!'body.email.includes('@"')) {

return HttpResponse.json({ error: 'cuuws piso Juosl' }, { status: 400 });

¥
return HttpResponse.json({ token: 'fake' });

O®® src/test/setup.ts (od9;81)

import { setupServer } from 'msw/node’;
import { handlers } from './handlers';

export const server setupServer(...handlers);

beforeAll1(() => server.listen({ onUnhandledRequest: 'error' }));
afterEach(() => server.resetHandlers());

afterA11(() => server.close());

server.use(http.get('/api/products', () => HttpResponse.error()));
render (< />, { wrapper: Providers });
expect(await screen.findByRole('alert')).toHaveTextContent ("ol Gy SSbe');

.Storybook g 315 ()93 azwgi gl — (Service Worker) 35S0 )5 e jS)950 )> MSW
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Provider l,, Wrapper |

O®@O®® sc/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 QueryClient({ defaultOptions: { queries: { retry: false } } });
return render(

< client={qc}>

< initialEntries={[route]}>{ui}</
</ >,
options,

);

@®®® s-c/hooks/useDebouncedValue.test.ts

import { renderHook, act } from '@testing-library/react';
import { useDebouncedValue } from './useDebouncedValue';

it (' aSue joym et Ll jlhade', () => {
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 LU E2E cuui |
®©®® Terminal

npm init playwright@latest

@®®® c2c/checkout.spec.ts

import { test, expect } from '@playwright/test';

test (' usS sy g aS adlsl suw @ |y Jpamo lgie )", async ({ page }) => {

await page.goto('/');

await page.getByRole('link', { name: 'obs React' }).click();
await page.getByRole('button', { name: 'swwa gdg;6l' }).click();
await expect(page.getByTestId('cart-badge')).toHaveText('1');

await page.getByRole('link', { name: 'sy,5 ' }).click();

await page.getByRole('button', { name: 'wslby' }).click();

await expect(page).toHaveURL(/\/checkout\/success/);

await expect(page.getByRole('heading', { name: 'xo i ilaw' })).toBeVisible();

B

bhd .cuwl gl Cl > g 1S e buusd giiug g trace oo [yl WebKit g Chromium. Firefox g, Playwright

idgelS s b 1) axdy 3usS E2E 1) (9o uys (obed) Gilie oyl

CeuS i |y (gjuz az |

Vb cuglgl

oinles o glociiguwels (croud luwlze reducer) jSgeunS Ghio
layout ¢ Jobiwl Gylicl g lop)d
third-party as (E2E) )15 Gili> glogl >

o>lw getter/setter ad glocdls g Uas cyjpse

S;L wrapper Ghio L iylaw glosSgn

G (295> dac Coverage +
Bhio (59, 35505 b ZAe—Vo :ailugilg WBad .0S 0 )5 Cuwyd aSepl & 0 il b o isy coverage loo
ol Cusd 940 Yo ol L2ES Lo (S |) HgiS9 '(5) Slaicl U Lgs (gl .o
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(&b L) aslao wYlgw

) state )5 oz SASe wyp ) DOM (uigmlS state ay Luwyiwd gl>as Testing Library |,> — Junior
e ) Grigcmyiand g JShei Gl )9iS8) b wanlie olE 29,5 pwlwl y cudi aiue |) DOM wiyai
A0 wyy lewd

Joliv) >oi0 Iyl fetch/apiClient =8lg 35 $31> vi.mock('./api') @ Cuuwi Giuje a> Mid — MSW
Sl @ s g WISy aswgs g Storybook s ¢ lomock (Uas wujuse header. serialization
s ilg APL Jgilo L1

s St Optimistic Ul ¢ Suspense: transitions b uiuSall @lp cus gjlyswl — Senior
¢ 9 dransitions gl act Suspense gl waitFor ¢ findBy* :xubl async-aware sub cuiiguolS
i ooy @ aily slo)lid) (gl Uas g s (jlwanis gl delay () L MSW . ules g ailingivgs wll> 95 yo
— 2Se S (=Bl ,S)9p0 o=Blg aSuss) =dlg Sy aSepl jI Hluebl gl Playwright L fake timers. E2E

.12 1) (layout. IntersectionObserver) APl 5, jsdom (5>

React 19 gol> gloiol o Playwright ¢ Vitest. Testing Library : uwgicsws - PV Jhad o



Server Functions g Server Components 28

95w 69y bdd aS olociiguelS el ol glawl jl React g)loso jusi ()35, React Server Components (RSC)

L Nextjs ay i8g U djlwe |y cuwyd Gidd Jao uad ol 3siwyd 00 jS)900 @y JavaScript zus ¢ Mgiie L2l

bl oo Ll ax sl laud> 39, React Router Framework

Hos0lS 95 (gl React : idd Jo |
)9 1S 0 aslLsl 9> bu=o Su RSC 530 [l ()5)9)40) )ngls S S9) chu.u9.~ol5 doo S (gl=ul U

21> @l Wid 95 1 LSu U CiigelS o Vs L (cuwlgs)s o b build ¢lej )

Client Component Server Component

55950 9 (SSR) y9,m (request L build) yg,w has 90 2l xS
Jab o yao X CilS 4y JS
X DB / FS/ secrets 4 puéiumo awyiwd
X event handler, useEffect , useState
(auss oslaswl use 1) X CaiigaelS 4y )> async/await
J2d VL 'use client' (RSC S)50259 53) UL 6138 ol 6gs

®®® -pp/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();
return (
<ul>

{products.map((p) => (
<li key={p.id}>
{p.title} — {p.price}
productId={p.id} />
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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 O = {
addToCart(productId);
setAdded(true);
g
return < onClick={handleClick}>{added 'v!

315 L5 S)904)9 a3 RSC i

Next.js :Yol's )5 .aiS0 uol S)900)0 |y o 9 Jub add0 alll |y runtime ¢ JSigp bdd Lidgs> React
RSC (,.5W U Parcel/Vite ¢ Waku TanStack Start React Router v8 (Framework mode) .(App Router)
3135 RSC «5SMy (y92v Vite yalls SPA L((2,20)

fAiS 0 )5 joh> 'use client' jyo |

B Syl aS (gias ]l SMS cidguelS oy s Wi jpe Sy 'use client!
) Crz ) o 9L U (€ 2 )R

Uinle Siuwly des alos 1 — dguib e oS Ja5b 3)lg «3gu import 'use client'
®®® Component tree

<Page> Server
F— <Header> Server

F— <Sidebar> 'use client' — wals Jxb
| L <NavItem> (guiSpl> gy i uiylis) —
L <Article> Server

L <LikeButton> 'use client'
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1Sy Aclgd

S 35, |y Client Component slgs .0 Server Component ¢

X s import I, Server Component Xilgies Client Component ¢

(«glgwr go3J1) [ >,,5 children lgicay |) Server Component xilgi 0 Client Component Lol ¢

b gl 3L props A

[Date. Map/Set os5lw s @yl primitive :xgi0 (b Glwdbpw B polio hiad Client ay Server jl
Sl X state L JSX L wMlS «Jgazo gili .Server Function g (g0 6lg3> wiMS > use L) Promise

b Server Function b was> ol 20U saslgs 0

'use server' — Server Functions |

S 1) of Syopud -l Lilezhd s ((<form action> W) wipMls jl Lol sgis0 hal jopmw oy aS L=l
130S 50 Juaw el endpoint

®®® pp/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: ‘'sygd d)lglail' };

const parsed = schema.safeParse(Object.fromEntries(formData));
if (!parsed.success) return { error: ',sseocl g39)' };

await db.comment.create({ data: { ...parsed.data, userId: session.userId } });
revalidatePath (" /posts/${parsed.data.postId} );
return {};
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®®® -pp/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 (
< action={action}>
type="hidden" name="postId" value={postId} />
< name="text" required />
{state.error <p role="alert">{state.error}</p>}
< disabled={pending}>Jlw)l</ >

AS 0 IS e JavaScript g9 )8 ol dgbe 2l jow g9y g héd — 9 Juad useActionState ylao

.(=8lg Progressive Enhancement)

wog9es Server Function = endpoint %
sl of US> adiuesd .20 13 639)9 ;0 b Xlgige wS o aS cuwl ogec URL 5 Server Function o
uod L8 LS
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9w > deduplication — cacheSignal ¢ cache |

bd &)l S0 aaudi cache .dwlgsy ilwSy 60dl> wuwl (Sew Server Component sz wuwlgs)> S >

290 2l cunlg)s yo glila )b So

®O®® 1lib/data.ts

import { cache, cacheSignal } from 'react';

export const getUser = cache(async (id: string) => {

const signal = cacheSignal() undefined;
const res = await fetch( ${API}/users/${id} , { signal });
return res.json() as Promise<User>;

B;

L of dlocuwlgs)d S @) cuwl Cuwlgs)d S Ginee g 31> Leo Server Components ;> hid cache

(o230 dill lino L 'use cache' b Sygpu,9

9w )> Suspense g Streaming |

®®® ;pp/dashboard/page.tsx

export default function Dashboard() {
return (

/>
fallback={<

/>

>
fallback={<
/>

>

U..ub b TTFB ).g)LS A oolel U*99 PHE ST UM docdSawl b shell [asol M)suo asGass ly HTML )9
il G 35S e )86l glasws SSR > |y Suspense slojo React 19.2 15,50 ,idg) ) gupw o 9 B0

3940 (6385912 )2 oL
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CMS @) 95w jl Promise oloywb |

export default function Page() {

const commentsPromise getComments();
return (
< fallback={<p>..</p>}>
promise={commentsPromise} />

'use client';

export function Comments({ promise }: { promise: Promise<
const comments use(promise);
return comments.map(c => < key={c.id}>{c.text}</1i>);

S e cadl)d 1) o3l ciplS eles cuiiguolS aS Jls )5 0985 SW g 535y 0 o5l Ul ¢l

9 xS (Gju2 ax |

Client Component ;> 33,135 Server Component > 3,135

event handler . useReducer / useState DB @y uwyiaws 031> (iisSlg

, window ) ,S,9,0 slAPI (Effect markdown parser, syntax) ¢pSouw gloaslsls

( LocalStorage (highlighter

l>osiSWuan g Context provider secret & aiuwwlg S

oz olei glopyd drag & drop (psias! ] 9 Suibiuwl glgixe 535,

S GRS 1) aeS> hid daxaio JS gloas Agyld a5 (Sy) gl pSee > L1y 'use client' jpo :oacld

Partial Pre-rendering (React 19.2) |

S CDN 5 g aislw build ¢loj 5> a=awo Susbiuwl shell sso5 0 ol resume + prerender s> (glLAPI

Sy 0 il PPR glgic b 1) ool Nextjs .aiol «aolsly cuwles)d yloj )d Loy loyinsy g g
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(&wb L) asbiao YIgw “

J230 HTML a; 9, (9, Iy Client Component S; SSR Suua> SSR ¢ Server Component wglai — Junior
hidd 39,05 cLMS @ jSH Server Component .>gé,0 hydrate g 39,0 ;5950 @ po ;L O IS bl WS
by @ L) 93 0 ylgize g0 Juwyl (RSC payload LJB 5) Libl,>g,5

children ylgica; Mlgi 0 Jg9 s import |, Server Component Jilgi i Client Component |,> — Mid
9 0 ).ﬁ) )9 D Chl|d|’en Lol ..))l.X} Lo )9 ) S le).) as — ((-B¥} )I)Q R d.\.}l.} ) IJ S C),gl)) L,.lﬂ,g |mp0rt g)),.lg.)
IS0 (61386l 1) ol Jasd Client Component (auw) o ciioMS @ o3bel payload wyguoa

Cis)> aS yyigstream Lise caoyd Sy $gu0 odlaiwl Yl jl HTML gl>a; Iy> 9 s> Senior — RSC payload
module v)g.0a;) loClient Component a; gla,)l oo JUyaw Props «polic :3iS 0 wauogs |y (HTML «) React
<) Algie React «usuMS (ol plSiw :HTML @ cunws cujo bl Jl> > gloPromise ¢ (reference
L as )5 — 1S Jass ) (JgySawl b input Jio) cuiuMS slociigrels state g 1S reconcile Lled «s)s b 1) 3ua>
s Sae HTML LisSols
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g Next.js: React Router :Sy90.,9 Lliil 29
TanStack Start

Bloai;S «uasi g9 Juad ¢pl .o Production 4 gjuz az L 1) ol aS cuwl ¢l gasw Jldw React o blws jl asy

Dy aidld Giw)d Ol 6jg o (gl U aiS o0 auglie o=28lg glo)lizo b I YoPs Jlw

Sau)l5 5L S)92)8 @y ol LT :Jgl |

we)S1 3015 5L S)900y8 @y )81 Cuwl GAIS Vite L SPA

(Sioaid «SW 0Big,9) cuwl pgo SEO (215l modl 3)guils) cawl SV iy

2ol 659, Sy ) cilyd g WIS JuolgS o 3yl DI o g BBIaz 351y

Cuwl pgo Cpsd aSui/ Jabge 5> adgl 6)135)L S G Gl TTFB g 31> g woyisl o)
oslaiwl RSC. Streaming. Server Functions | suslgs o0 aubld «galon (yuyieS g JolS S suolgs e
al> Node/Edge wuslwyj 05bw Cuwls/CDN ;o (gg) Suiliwl )ldiwl

9 yizo WolS Olizas «Vite b 31 )l Lol «iuwl S)g0,9 5l eslaiuwl (33> 659y sl React i ouw) auogs

Cowl é?!l)

React 19 gol> slaiol AV S92 Wil - YA Jad e



Vite SPA

TanStack Start

React Router v8

(Framework)

ol Sy > oaiyjS |

Next.js 16

X

/ React Router
TanStack Router

29y & S

X

Vite

Stiwl CDN o

Sb;

React 19 gol> (gloiol)

J& )
(JroST

-type 9o 28
Jols safe

J 4

65bw

Vite

:Node/Edge ,»
l>adapter

Ay @ g) Lol @S

Ol = o29)

config b =0 218

(typegen) o>

HTTP) osbw

(headers
Vite

‘Node/Edge ;o
l>adapter

(Remix

.\.ﬁ:J) .Jl? )2

1AF

Q.4

(App Router) jg=oJulo

(PPR, 'use cache')

Turbopack

/Docker <asugs Vercel
l>,» Node

(RSC (S aclgd) UL

RSC

Sig)

Type-safety

w0

Server

Functions

|SR9U:'05

St

.
6xS3L

ol 5,50

lSJgrQ:l)é wlxil - P9 d.AAB [



Next.js 16 |

«gi)dgi loLayout «( app/ ) App Router :gadS auslée .oudic piauwgSl U RSC (gjlwesly ¢upgll
oxiwl>) proxy.ts «Cache Components g 'use cache' .Server Actions « error.tsx / loading.tsx

S asllao |y 635umgi (aeo I «Next.js 16 gol> g2p0n LUS (S)900,8 (2l sl .middleware). Turbopack

®®® ext.js App Router

app/
f—— layout.tsx Root layout (Server)
|— page.tsx /

f—— page.tsx /products (async Server Component)
|— loading.tsx Suspense fallback ,S>¢5
L— [id]/page.tsx /products/:id

F—— products/
|
|
|
L api/../route.ts Route Handlers

Framework «Jl> — React Router v8 |
69, bsd ¢ action / loader gleo :aglaid) I oly ZAe wagsds I (1¢ Joad) Data wll> )31 .Vite g9, (Remix JolSs

igo o [yl yg
®@®® ,pp/routes/products.$id.tsx

import type { Route } from './+types/products.$id';

export async function loader({ params }: Route.lLoaderArgs) {
const product = await db.product.findUnique({ where: { id: params.id } });

if (!product) throw Response('Not Found', { status: 404 });
return { product };

export default function ProductPage({ loaderData }: Route.ComponentProps) {
return <hl>{loaderData.product.title}</h1>;

/Request) wg glos)lasliwl (Jle Wlaitime wridddhl SO @ jieS Sl (Nextjs I bestw :Llw

1> 3929 SPA I Loww) wy>lgo yuue .(Response
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TanStack Start |

search (o gloyiol)b — JolS type-safety :015, S, .TanStack Query/Router ¢Basjlw jl aiyiS ()03
jl &S jo=o-TypeScript glopsd glp Ngbe Lwyp BelS yloj j> Sl i> 9 params: loader data
GlhSabdlxe ilojlw loojgys 6y il lgz joim 50> (g iy LSSy S e eslaiwl TanStack Query

®@®® sc/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.useloaderData();
return <hl1>{product?.title}</h1>;
b
b

sl gloyliso |

Slgiso g SEO + 3853w TS i SOSY iy 3yguil> @iuwgS| g Vercel
Next.js / RR7 STanStack Query Vite SPA $S)j0
TanStack Start Next.js

16 S peual sl I

ol yigy )98 (g jl duwlidiso ol aS SS9 Tl A a2 a2 a5 )
Sliuwl Lzgy5 b SPA ()l Suliowl ke bid (S| Saugiinge yiiawe s ¥

ol yizo o RR7 )15 (g 50 3a20 (S Aclgd Next.js Saupdue «golon jad> W

)15 1) Lol ¢y it NeXLjs «ylyl 5> plaziswl gl Sl )18 )L . F
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S99 @ Vite SPA jl wy>lgo |

RSC 6)99.))5 ) SPA )

(juaipy GiMS 631> (gl Query +) Server Component > auéiwe await uidgaelS j> useSuspenseQuery
Server Function |, «yg,uw )3 DB @) pudiiue uwyiwd x> APl a4 fetch

S)9e259 Liwstio API + (jlao Metadata React L <title>

Jolsi gl 'use client' ¢)gw (B0 i CllS lociigelS das

Vg b ogae + (Mg 932) jorw Glosusio import.meta.env.VITE_x*

loasigy jUislw router.tsx ;> g,

() «ulo plsuws > loader/action b sus IS Data «Jl> React Router v8 L Ll (1) :lec gloplS
693l 5l g 3S Wyzlge ambo @) aAxbwo «Sygasyd ) () 6S Iz el gloSes i ) Liules glociigwelS
.S eslaiwl Server/Client wusys glp children

Sl |y audy 20,050 Ob Gaac |) Sygp0y8 Sy +

S Le Job joy Mz ady 6)50b Sy p bluwd b .ulSyie (US (RSCe Streaming. Actions) ausléo
ol pl3Szae bl das G SShy

(3wl L) axsliao ©Ylgw

code «0sl> LiSly «Sisig) @ =8lg Ll Yoz SEuS edlaiwl Syges,9 ;I S0 anogi React ai Iy> — Junior
Giwd ()5S @D (A0 Al 6a:6390jl g Az LSy |y Loyl S)90058 g 515 LS (gjlwaiugs ¢ splitting. SSR/SEO
Ll pslbs g polej Loyl

g loader/action (g9, RR8 Sz 6315 Jao > Next.js g React Router v8 Framework Lol wglas — Mid
bz S agV Next.js o)buw e loailuylis g HTTP 4, 1) (iuS g 6w Ly Request/Response glas)lastowl
ol y5esaza Lol yidiad)ad as 5yl | ( 'use cache' (Data Cache: Full Route Cache) g2

b Jiiao 31y o 58y Sl Siwlgd S)90u)8 jl 6xige ylomo wliisl yalls SPA iloj a> — Senior
hiad cslwyj )35 SEO g cuwl g jhal cuiy MolS Ll ((wg/Jabgo waiglls x> Uio) 315 jg9m03l15)l,8 API
RSC Cujo aS (asids oSuulpg) caunl ol sy ol b (530S ililas Siuza 9 aigjs) cauwl Stissl CON
Jo Sz 9 30 CDN j5 JolS S eyl g vendor I JMaswl «(Solw SPA o)lge ¢l )5 .l juzb
S o0 WA | cusgMS/ g pum
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Web Vitals g ,l)s5wl Build 30

Egpi b Jud=d 1 Juad ol dwnp ;)5 cuwd @y saolino BB g )laul (zopw bl o) jl o ks eSS

Do e pld Linb g Core Web Vitals glo)bieo L g 3250 Uidogy ) (6392 )9, 9 CDN (g9, )5l (2uS,0

Vite L aings Build |
®©O®® Tecrninal

npm run build
npm run preview

npx vite-bundle-visualizer

®@O®® . ite.config.ts

export default defineConfig({

plugins: [react(), babel({ presets: [reactCompilerPreset()] })1,
build: {

target: 'es2022',
sourcemap: 'hidden',
rollupOptions: {
output: {
manualChunks: {

vendor: ['react', 'react-dom', 'react-router'],
query: ['@tanstack/react-query'],
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5l

)L}J LJ)SJD ).) .b.d_g aingy ;)iu.l.jl)...lg £)|.>9JOJ

a5 import { debounce } from 'lodash-es'

import _ from 'lodash'

9> ;o gloay Intl ¢ moment (gl>ay date-fns
aliugdlyg browserslist y)so target

poai CDN ¢ srcset ¢ loading="Tazy" WebP/AVIF

preload « font-display: swap «.w)ld subset usio cigd

import { lazy, Suspense } from 'react’;
const Chart = lazy(() => import('./Chart'));

fallback={< />}>
data={data} />

JVb p=x> GualS |
SuSS

) lazy ) yuwe gljlas Code splitting

(39,
O (gldcuiiguolS gl React.lazy

il import

O (gl Sy ojSul>

©i9rop8 slopolyfill bi>

09N S Jl>l bundlesize U size-limit U Cl > g (PeoKB gzip > adgl JS Wio) 3uS (pmasti dac Sy

VA9

b azdg) +

i i) Lo ole o Jab @zdg)

Web Vitals g )lyé5wl Build - Vo Jad o



Core Web Vitals |

React )lsal,
-render Wi> hero pgai SSR/SSG: preload r.08 > Uinled cacyw Largest) LCP
blocking. code splitting HASE (iS50 (Contentful Paint
(S IS iwSu « startTransition > @ gl sl Interaction to) INP
virtualization. React Compiler Yoomns Jolsi (Next Paint
0jlaslen Skeleton «yyglal gy o sl 0.l > ooz gloyig Cumulative) CLS
cuwy> font-display (Layout Shift

:(=dlg l)lS) web-vitals g Chrome UX Report «(oBuiwlojl) Lighthouse :g,uSsjlxl
o 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));

s

onCLS(send); onINP(send); onLCP(send);

index.html @ 3L opuwe des gibs 6aeld S .cuwl 9w bl (Ll o ] Sliuwl Juld s SPA

A0 Ko glas /products/42 (g9, L9, 4,59 (SPA fallback) 25,5,

fallback (gai)su
rewrites L vercel.json U :Vite gly S>95 Vercel
/* /index.html 200 : _redirects (Jul8 Netlify
(SPA mode) 15595 Cloudflare Pages
HashRouter L 404.html 8y GitHub Pages
RewriteRule L .htaccess (cPanel) Slyuil cawlo
(o) try_files $uri /index.html Nginx / Docker
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Docker + Nginx b ;85! |

®O®® [|ockerfile

FROM node:22-alpine AS build
WORKDIR /app

COPY packagex.json ./

RUN npm ci

COPY .

ARG VITE_API_URL

ENV VITE_API_URL=$VITE_API_URL
RUN npm run build

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

g index.html (ly g LIS S lshash gl bl ©ly wezlgs LIS )l HI5 aw Nginx xSy
:SPA (slo,uue fallback

®®® nginx.conf (1/2)

server {
80;
/usr/share/nginx/html;
index.html;

/assets/ {

Cache-Control "public, max-age=31536000, immutable";

= /index.html {
Cache-Control "no-cache";

$uri $uri/ /index.html;
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HEVEVER 47 5 )5 | S CSP) aly Liwiwl (glo)as g (gjlwoesyind « server Sl les (gaslsl )
»h 2 ool (§12)AD 9 () 9 Ve S »9

®®® nginx.conf (2/2)

gzip on;
gzip_types text/css application/javascript application/json image/svg+xml;

add_header X-Content-Type-Options nosniff;
add_header Referrer-Policy strict-origin-when-cross-origin;
add_header X-Frame-Options DENY;

®@O®® Tcrninal

docker build --build-arg VITE_API_URL=https://api.example.com -t my-app .
docker run -p 8080:80 my-app

/staging) buso 3z L image < glp Ll gloj ;5 4 waube (6)135l> a5 > build pSi VITE_* SPA )>
as config.js Sy :auS edly | «runtime ;> confign o3l L S build wlBlas buxo o ¢l b (prod

Dgaiue 39l Ol I Ja8 index.html > g 3S0 9w Nginx
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GitHub Actions L CI/CD |

®©O®® _github/workflows/ci.yml

: CI
[push, pull_request]

: ubuntu-latest

: actions/checkout@v4
: actions/setup-node@v4
: q 1 22,

: npm ci

: npm run lint

: npm run typecheck

: npm test -- --run --coverage

: npm run build
: E2E

: npx playwright install --with-deps chromium && npx playwright test
: actions/upload-artifact@v4

: failure()

: : playwright-report, . playwright-report }

29,00 MErge )95 S plas o .lint — typecheck — unit/component — build —» E2E :alg) b3

AW A g S (gl |
sy .((index-alb2c3.3s ) djlwue lgizo hash L 1) assets/ gloJuld oL Vite

(003> U = Igizxo yuus) Cache-Control: immutable, max-age=1ly —» assets/x ¢

(S0 o)Ll s> o o8 @) 055 airod) no-cache — index.html ¢

deploy ;I s «0s38 chunkn SL %

lazy-load I, (63u83>) (o038 chunk aS 35S0 SUS Sid (59 > deploy jl Gy )l jb b aS )8
At Nz idldaSs (1) (o >oly . Failed to fetch dynamically imported module glas = 35S0
Error (V) ta=aw reload g vite:preloadError slag, @ ¢oldgoeS (F) (gpw g9, assets/ s

:main.tsx > (V) Jool) gasuums ¢ yieslw .0S 0 location.reload() Uas ¢l ,> aS Boundary

window.addEventListener('vite:preloadError', () => window.location.reload());
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Production > il |

Sl ay

source map L Sentry / Bugsnag ol

Vercel Analytics / SpeedCurve L ,lisg5> web-vitals — endpoint (RUM) ,=8lg al,ls
(Jo=o om0 p0,>) PostHog / Plausible 25 ,Ls,

UptimeRobot / Better Stack U9 Uupwd >

Grafana Loki / Datadog (3915 ,31) 9w SY

HLsil 1 iy Candi s> |
az>g) Y>> Jaib p=> ¢ladius gy npm run build
NS0 S Gaas pumo (59 L9t (g 3uuSwo SPA fallback
(HTML lp no-cache «assets glp immutable ) cuw)d GisS glo)as
CSP (iwiol glo)o HTTPS
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[y Comyd Culiyi )§| — duwy0 HBi @ aS cuwl 354 UT 51 5eolw 19 ay L5yl . auisuws React 18 59) 29290 (5l>ojg »sl
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9 S AW sl ly>l I, lecodemod ) oyl + React 19 dooStiuulg e
23S 29 1) Loyl S IS Cuas Compiler Guaw

W5l Jo — React 18.3 :1 o8 |

®@O®® Tecrnminal

npm install react@18.3 react-dom@18.3

Lol ) ol 2300 Hlid 390 Wis 19 )5 aS APl 4o gl Lol el GluSy ALY § 5,Slac 155 1 1A ddous
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®@O®® Tecrnminal

codemod@latest react/19/migration-recipe

codemod@latest react/19/replace-reactdom-render
codemod@latest react/19/replace-string-ref
codemod@latest react/19/replace-act-import

codemod@latest react/19/replace-use-form-state
codemod@latest react/prop-types-typescript

types-react-codemod@latest preset-19 ./src
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React 19 wuai :¥ o8 |

®® Terminal

npm install react@l9 react-dom@19
npm install -D @types/react@19 @types/react-dom@19
npm install -D eslint-plugin-react-hooks@latest

DS 28) pj swdoaz b 1) 02l 8L glolas — npm run lint g npx tsc --noEmit :i=;

dplSE?)p—OIHS“ QI““.“l

o iudi> o

hydrateRoot() / createRoot(el).render() hydrate / ReactDOM.render
root.unmount() ReactDOM.unmountComponentAtNode

paic g9, ref ReactDOM.findDOMNode

destructuring ;> 5,8 iy 1280 + TypeScript (»/lg5) defaultProps , propTypes
ref callback i useRef ( ref="input" ) String refs

createContext ( getChildContext , contextTypes ) Legacy Context

JSX React.createFactory

Testing Library react-test-renderer/shallow

import { act } from 'react’ react-dom/test-utils jl act
Goe=o gl Module pattern factories
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S narrow isValidElement<Props>(el) U
AL L (esm.sh ) ESM CDN I
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cleanup function ref

(w0b) )bl YlogS)T useRef

unknown « any jl ReactElement.props
A Wis> UMD builds

ES2020 Jsla>

deprecated <Context.Provider>
deprecated forwardRef

Wbi> element.ref

StrictMode: useMemo/useCallback

eyl g JSSX whusi e

w6 children L React.FC<Props>

Jaangiy Props ;> &0 |, children
React.JSX.Element
(ol ¢yivgi Jo® current) RefObject<T>

ReactNode

Sgeze 2L

React 19 gol> slaiol 19A

Grwlpw JSX.Element
MutableRefObject<T>
ReactFragment , ReactChild

React.VFC
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16 < @testing-library/react

(35)55Lw React 19 L po V7 g +v6.28) v8 react-router
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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
&>1> Metadata «auus Wi react-helmet

Gt wnlbio RSC glp Lol ¢y 5L v6 styled-components

®@O®® Tecrminal

npm 1s react

npm install --legacy-peer-deps

=35 — React Compiler :6 o8 |

®@O®® Tecrnminal

npm install -D --save-exact babel-plugin-react-compiler@latest
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®O®® ite.config.ts

babel({
presets: [reactCompilerPreset({

sources: (filename) => filename.includes('src/features/products'),

Bl
)

S0 69) b HololS (V) S g9) Iy lolas g Jled |) +§ asuws react-hooks ESLint hsd 1kl (1) iy sy
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yw do> test , lint , typecheck , npm run build U

deprecation i 930 dev ;5 Jguis [

O

(3 adlsl isPending pgw plegS)l) useActionState — useFormState :lopyd
prop ref a z,xa lo forwardRef
oal> <meta> / <title> L g Wi> react-helmet

19.2.4 <) Liviwl ossvaliog asus 301> RSC 3|
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Jwaio onUncaughtError / onCaughtError U Error reporting
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Jaie ref={el => (this.el = eL)} Djlwe SL a> React 19 > ref callback ,us, i — Mid
Uas/,lasius 3ils @il )SI g dgiv 0 punai cleanup function glgicay jlado ¢l 19 )5 515,50 | assignment
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«Od9) pyin yus> 9 View Transitions ¢yl 352

@ xS S Jo palls CSS b ) gz a2 2030 plis bad ol Dgibue pus hisd gbe 6303 w93 il
9 S oolatwl axdsw lbal> gl 590 View Transitions I jgh=> wyyl> jls Motion Jio glaslulis

il Lo yiaS CSy> aS Uil S @ plyisl b des — 350 39 |y glosil a> React Liwlojl <ViewTransition>

R

b aiild Lo b el ool |
9 ()..w o):«.'}) PRV kSJ.lS) ))95)’[.3 ‘(,cws) =S @ ¢rcx:g.).oT =S )|) GOICYS> 1ADD 0 roL‘a.ﬂ S0 )lS aw U..w;m.u|
ol a3l s 2SS 1) IS aw ol GSo aS el y .(5g) w53 aS cuwl G5 Gles )18 ) pglas
oo buwld b axao Jasl gl s deems I i ¢ Jgoso Ul gl aslilo Foo 10 o ¢
auwl=o 6,Lg> 1) layout g sigis 0 >l compositor g9, — S <ol ) opacity ¢ transform laas ¢
Sgib0 jank cucl margin U top ¢ height o,Scuuasl .2usS o0
ease-in-out L al>al> ease-in U zg)> « ease-out U dg)g:=ub easing ¢

S culey |, prefers-reduced-motion adues ¢

il 022l i
(€S20l =S jl () S04 @S )15 g 23S Liudis HS1.auuS Gidis dgui Azgie LS 9 S Wi |y ¢iural Sl

w6595 Cuwyd il

ojls ZAe — yalls> CSS :) xbuw |

J22 data-attribute U class a; |) state ol 85 913 jlo lailuls zao ay ool s sly React

32)buwy CSS ay 1) ausy g auS

®®® s-c/components/Toast.tsx

import type { ReactNode } from 'react';

export function Toast({ open, children }: { open: boolean; children: ReactNode }) {
return (
< className="toast" data-open={open} role="status">
{children}
>
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®®® s-c/components/toast.css

.toast {

transform: translateY(16px);

opacity: 0;

transition: transform 220ms cubic-bezier(0.2, 0.8, 0.2, 1), opacity 220ms ease-out;
}

.toast "true"] { transform: none; opacity: 1; }

©media
.toast { transition-duration: 1ms; }

transition-all duration-200 data-[open=true]:translate- :cuwl b3 Sy 5 ues Tailwind v4 L

.y-0 data-[open=false]:translate-y-4 motion-reduce:transition-none

@starting-style U jolic >g)9 @
[y o2l U)o CSS .aibly «Jud wllon (92 3135 (39,9 transition oaui mount ojU aS (g uaic (SauwlS JSuie
JS Zuo 9 — US0 J> @starting-style L

®O®® sc/styles/enter.css

.card {
opacity: 1; transform: none;
transition: opacity 200ms, transform 200ms;

@starting-style {

opacity: 0; transform: scale(0.96);

Do 0 Cual (gole wll> @ @starting-style wdls jl asS adlol DOM @y sys> .card Sy React )L ;o
Y xbuw s aS cunlz ol — (3o 0 Wi> DOM I uiicroil jl Jud jaic) cuws 5 yalls CSS join ggy3 (sl

PSP
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<dialog> ¢ display gl transition-behavior: allow-discrete e

{
opacity: 0O;

transition:
opacity 200ms, display 200ms allow-discrete, overlay 200ms allow-discrete;

{ opacity: 1; @starting-style { opacity: 0; } }

Dgu 0 Carol LS (9 o (09 Popover g <dialog> aubaiuw/;L sis ¢U§)J9 9> 2l b

a1d jlo cawj g layout (29,5 @) (;i89 — Motion :¥ xluw |
aw (npm install motion UL wwas « motion/react jl <)gueul (Framer Motion s> oU) Motion alsulis
locuwj g (FLIP) 5595 layout gyuicsouil (( AnimatePresence ) gg)s ouinaosil 125,05 CSS aS so>0 | juz
— SuwlS (gdiga) IS Giwas )l Lo dw ¢l @ LiBg b (el PoKB sga> o x> .(drag. hover. tap)

29,2 ol b Modal
®®® s-c/components/Modal.tsx

import { AnimatePresence, motion } from 'motion/react';

const pop = {

initial: { opacity: 0, y: 24, scale: 0.98 },

animate: { opacity: 1, y: 0, scale: 1 },

exit: { opacity: 0, y: 12, scale: 0.98 },

transition: { type: 'spring', stiffness: 400, damping: 32 },
b

export function Modal({ open, onClose, children }: ModalProps) {
return (
<

{open ¢
< .div role="dialog" aria-modal="true" className="modal" {...pop}>
{children}
< onClick={onClose}> </
</ .div>

)}

Ole — 550 a55 DOM 5> exit gpienl oLbL U i Bl )y jl aS 1) 61559 AnimatePresence

Al abld Hlaol key 3L padiiae 355,98 :3)S)5 bk 5945 (pSew yalls CSS U aS gjuz
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dawlxo (937 G (gjlweiiye Hlayout ool @
@®O®® s-c/features/tasks/TaskList.tsx

import { motion, AnimatePresence } from 'motion/react’;

export function TaskList({ tasks }: { tasks: Task[] }) {
return (
<ul>
< initial={false}>
{tasks.map((t) => (
< i
key={t.id}
layout /] awlbuls pp pKo reorder/ s
initial={{ opacity: 0, height: 0 }}
animate={{ opacity: 1, height: 'auto' }}
exit={{ opacity: 0, height: 0 }}
transition={{ duration: 0.2 }}

{t.title}
L Li>

transform UL |y wglas 9 5850 651351 1) ;35 ;1 as 9 Ju8 cuusdgo 135S o0 ;8595 |, FLIP Swiss layout prop
shared element @ (wlsi> )5 ¢ o ©)lS Wio) CiigaolS 95 uw Syiio layoutId b .aiSue ol

.Juuwy 0 transition

React Compiler g Motion +

Jio |) a5 ,0 onAnimationComplete ay aS ologili hidd .cuwl ,55L0 Compiler g React 19 L Motion
useMotionValue p Liwe cpimewl b )SI.05S 0 Memoize g3 Compiler — suwugiv (5,505 handler ;o
S>>0 ).)J) 09')‘:’) .)94» X React )JJ) QD)% jl a)b i} Dy Style D |) UT ‘):kjlgﬁj ).)J) )2 I) )lJ.O.AO <.ku5u,o )lS

(p2)® s >
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MotionConfig :j)ls @) plyi>l @

®@®® s-c/app/providers.tsx

import { MotionConfig } from 'motion/react';

reducedMotion="user">

/>

J=d |) «eSy> oSy Joleinmaw j> aS Hiby)S gl transform piuaesl yo reducedMotion="user" U
Al SR plzes i U Jlee 8L opacity Ogibe Jledput diled)S

)5)9,o View Transitions API :¥ xbuw |

> geer APl Sy Si90 (DOM Sy5 pusi e L) bbazas gm JWSl gl

L callback 3,50 WlisesSawl L2 > jl ,S)950 . document.startViewTransition(callback)

/Chrome : jluisiy .33S 0 [yl (slg)> CSS (pinosil yo L) cross-fade yguai 95 ¢ 9 (a0 s [ DOM
(&xw(y9)d> JWil gly Lol lo,S)9y0 (gaed Yors )5 iy — +Edge 111+ Safari 18+ Firefox 132

React Router L o

13 Prop cuwl G815 (aiS e il GBI | ool A=y 4y V6.4 51 React Router
@®®® s-c/components/ProductCard.tsx

import { Link } from 'react-router';

to={"/products/${p.id} } viewTransition>

src={p.image} alt="" style={{ viewTransitionName: product-${p.id}  }} />
>{p.title}</h3>
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®®® s-c/routes/product.tsx

import { uselLoaderData } from 'react-router';

export default function Product() {
const p = uselLoaderData() as ProductData;

return (

src={p.image} alt={p.title}
style={{ viewTransitionName: “product-${p.id}"

@ o )> S¢S wuwdgo jl 1) ol S)ope )l> view-transition-name Sy axbio 9> ;o )5 pgai (92
hidd abhz) o )5 pgo byb duwlxe b3 Sy g «Heroy 5l — xSue morph wldis axdn )5 S)j cusdgo

.(product & «cuwl product-${id} (uosd glp) 1l @bl pasuive EL Blgie axdo > paic Sy
CSS U (gjlwuinliw o
®O®® sc/styles/transitions.css

::view-transition-old { animation: 180ms ease-in both fade-out; }
::view-transition-new {
animation: 220ms ease-out both fade-in, 220ms ease-out both slide-up;

@keyframes { opacity: 0; } }

@keyframes { opacity: 0; } }
@keyframes { transform: translateY(12px); } }

©media
::view-transition-group
::view-transition-old
::view-transition-new { animation: none
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S29S Sg 1 yig) ug N @

@®®® s-c/hooks/useViewTransition.ts

import { flushSync } from 'react-dom';

export function useViewTransition() {
return (update: () => ) => {
const reduce matchMedia(' (prefers-reduced-motion: reduce)').matches;
if (!document.startViewTransition reduce) {
update();
return;
¥
document.startViewTransition(() => flushSync(update));

};

SS90 ygo ol e )5 1S callback commit J2Is glojee |y state e React U wuwl o)V flushSync

withTransition(() => :ei ,usi gy W 5800 ) 2y wligySwl DOM  ilwjjgya I Ju8
.setTheme('dark'))

INP ¢ U,wwo.ul)LuuT A
i Giw) sl glogsines! aiSue Joliype ol oLl U |) axéw JS startViewTransition
view-transition-name: Siw wlxiao b Vsb Glocuued gl 3iSue 5 1) INP lagdiwe (Feoms

229480 5 S iy Sl B 30,1380 )2 slopinss 6, | none
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(wswlojl) React )> <ViewTransition> el |

AS 0 az)bSy Godgs Transition Jaw b 1) AP (aos aS cawl (seg) wiiguolS Sy wslw Jl> j> React o
9 3lN 929 ,lnuL React 19.2 )5 ¢ experimental ¢ canary @loJLS )5 hid ;3 gloj yd Cusudg
lol) 51380 upwd ;> Iy ¢l experimental.viewTransition U8 L Nextjs .sosi0 bas o ¢grol

.(«production gl esisamuogin

®@@®® pp/Gallery.tsx (React canary)

import { ViewTransition, startTransition, addTransitionType } from 'react';

function Gallery({ photos, onOpen }: Props) {
return (
< default="fade" enter="slide-in" exit="slide-out">
>
{photos.map((p) => (
< key={p.id} name={ photo-${p.id} }>

onClick={() =>
startTransition(() => {
addTransitionType('open-photo');
onOpen(p.id);
B

src={p.thumb} alt="" />

HEY SV

/ update / exit / enter (Jio Props (xuSue yaddiw |) o9 ol gjaz a2 <ViewTransition> ¢
35S0 CSS S oL share

L Suspense reveal L) startTransition JsI> aS sgive Jled (oloilw)jg a ¢lp hsd ¢piivewsl ¢
g 00 Capeil rae plSasd gloilwyjgyas — Aikaw Glil (59, navigation

«yidym @lko cagz €euiSmn Wio b AiS e yasiw |, JWul wle addTransitionType('nav-back') ¢

595 ase
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b lgixe g <ViewTransition> ¢ <div> Sy S| iy ,>9,> DOM 6,3 gl VU 3L ciigols ¢

AS 05,15 enter/exit (ol

Juiloy yhaiie production j> %
S¢o L viewTransition React Router I jg,ol =8l glowl gly .AS i cuwl oSeo 2lgs API

092 il S¢S wWyzlge b Il <ViewTransition> (i8g (oS eslaiwl YL useViewTransition
.35 0 )8 CSS ylow g o view-transition-name gloo

S5 pl3S glys il plas |

b= Al L

compositor g, KB 8.0 CSS transition + data-attribute yuszs chover focus
o>lw state

@ uliS g JS Hou @starting-style 0l paic 5g)9
RN 9 (509 transition-behavior: allow-discrete O3daian/ 30

Popover/ <dialog>

g exit gl juos ol Lois ( Layout , AnimatePresence ) Motion G (puaic z9)>
FLIP drag «gjlweiye o8

wlo ()93 (509 ()59, viewTransition ) View Transitions ddaxdo ¢ Jaul
ol cross-fade Hero image
/Chrome ;> 0qs CSS Motion L, animation-timeline: scroll() CSS «parallax) jg=oJg,Sowl
aos gl Motion <Edge whileInView (reveal
'QJ)BQJ‘QJ)B Jdyss WAAPI L animate() Motion /SVG ¢ pioossl-9,500

>3e

Osinrosil 9 (g padayions |
«( MotionConfig ) Motion «( @media ) CSS :suS cule daw ,> |, prefers-reduced-motion ¢
( ) 2 ey » b

(Sgo ;> byi) View Transitions

L hidd a5 augSy po ((role="status" g) ¢yie b |y «auis a3y bl wleMbl Jil ol) lgis 3o ol ¢

ae>18 25915 10)15 (gl 03ieS LweSed b Luj crinrasil (PO had) auiS e axio JWil jl amy |y wgSed ¢
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WCAG 2.3.1 Jluso — 35 5ty (a5 )3 ) ¥ 51 i) Vb GulS)d b 0 Stz lvepdnsasit jI #

(fwb L) asliao wYlgw “
9 X3S0 i |y layout o Siug ¢l ez o940 lag el top L height yaScuwesl > — Junior
&9, opacity ¢ transform .(reflow) xS auwl=o 6)Lg> |y uolic Gaao Cusdgo euyd 1o ;5 1L ;5950

Ailoe Hlaul #ofPS o (gl (asjes cuwd layout a g Jigi e |l compositor gasV

Wis> ws)d jl |y paic React as Jl> )0 S0 gSow |y 29,5 (inaasil jgh> AnimatePresence — Mid
WA 35y 5> (63959 LBy O)luwe s @ (key gwlwl p) Iy 595 LLE (15,8 AnimatePresence $63,S
@ Ao b (ebly (bl jl puy his g 1S hal |y exit el g MSe H2) plizes |y OF azuwl cyle
al 5)908 Il key s> oo

Eaiiamo  Glg3® L React  iwlojl <ViewTransition> Jd wglai —  Senior
%) Suspense b g 5)1> L flushSync a padiuwo ilg>))9 Suma> document.startViewTransition
startTransition) o Transition (gl s |y ¢uives! React .cuuws Siolas saiighd gloilw)jg)ds 9 Xg)p0
Glwyioy Bz 0uSue commit gabi=) > la,8> 1, snapshot «iS_e Jleé (Suspense reveal. navigation
uelwl p wolaie (el el addTransitionType b g ASie plésl view transition Sy ) ) plojeo
S G255 %) 4 pBes Soby aSpal g — I ) e

Jad grivge =

¢lp allow-discrete og)9 gl @starting-style .data-attribute + transition :Jgl CSS ¢
dialog

MotionConfig reducedMotion="user" U ‘locuwjg layout/FLIP (zg,5 ly biaé Motion ¢

view- g viewTransition prop L React Router ;> taxaw JWisl glp 590 View Transitions ¢
LS, transition-name

S yuo production s sl |y APl — cuwl canary joio React <ViewTransition>
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