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== ' High Performance

i ?
2% What is React? Huge Community

React is a JavaScript library for building e .
user interfaces, developed and maintained e 7% A Simple React Component
by Meta (Facebook). It allows you to build ' 260

reusable Ul components and efficiently 7 WJ

import React from 'react’;
update and render them when data changes. - i, i

React-js f'”ji_tic'” App() {

. : - <div className="app">}
React makes it painless to create <t <hi>Hello, React! &
"

] .
interactive UUIs.” — Dan Abramov BI’.U'd It v >Let's build something amazing

export def

v% Benefits of React

Component-based architecture “Learn Once, o React Ecosystem
Build reusable and maintainable Uls

n
[ Virtual DOM Build Anywhere e e
Optimized rendering and better performance — ® e @ @

Large ecosystem & community Next.js React Router Redux
Plenty of resources and support (SSR/SSG) (Routing) (State Management)

Declarative Ul

Easier to understand and debug %

Used by top companies
Facebook, Instagram, Netflix, Airbnb, and more Vite ESLint React DevTools
(Build Tool) (Linting) (Debugging)

Use Cases s& Component Tree

_\ | (6] Real-world Example (JSX)
Single Page Applications (SPAs) _
E-commerce websites Welcome.jsx

come = ({ name }) => {

Social media platforms
Dashboards and admin panels
Mobile apps (with React Native)
Progressive Web Apps (PWAs)

DEREER @ { &

-\@’- “Small components make a big difference.”
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J’avaSanf Prereqws:tes

( Core JavaScript Concepts You Should Know Before Learning React )

Page 2

JavaSCFiPt First,
React Next! :V

“A strong JavaScript foundation makes Reacf easier and more eryoyabf el”

6 Variables

Store and manage data.

Functions
Reusable blocks of code.

1a
const version

var isAwesome = true;

version, isAwesome);

Q Use let and const (avoid var).

o Arrays

Store multiple values.

' Functions help you write
Q modular and reusable code.

e Destructuring

Extract values easily.

Q Objects model real-world entities.

o Spread Operator

Copy and merge data.

'Q' Arrays are ordered and zero-indexed.

Modules

O r-ganize and reuse code.

{ add, PI } from "./math.

. ES6 modules help you keep your code
Q modular and maintainable.

%

o

Makes your code cleaner and
more readable.

o Promises

o

Handle asynchronous operations.

Promises help handle async code
and avoid callback hell.

» 315
[...numsl, 4, 5];

Spread helps create new copies
without mutating the original.

Mgstﬂr
jmas‘:rlp

tﬁj 3 aaind

things
tomorTo:

Promise States

Pending

Good JavaScript skills = Smoother React Journey!”
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<. Project Setup

d veloper
(' Get Your Development Environment Ready) = * s
Moae

| ks
A solid setup leads to a smwg. = ?rojeﬂts

pwesom®
o Node.js o npm
JavaScript runtime to run tools and scripts. Node Package Manager to manage project dependencies.
(4 Run JavaScript outside the browser [4 Install and manage packages
n ‘ e [ Required for npm and build tools [ Used in all modern JavaScript projects
[ Install from nodejs.org [M Comes with Node.js (no separate install
needed)

. Use LTS version for better ‘ . Ay Use npm to install libraries
Q stability. (e.g.) like React, React Router,

vZ20.11.8 -

9 Vite o Project Structure

Madern build tool for fast development. Understand the folder structure of a Vite + React project.

my-react-app/
[ Super fast dev server e A “A clean

roj&f«'t
re
. L vite.svg tructbl
[ Native ES modules support I : - keeps your
[ Officially recommended for React [~ assets/ i , etc. mind 6139-
components/
App.j

node_modules/
[A Better developer experience public/

index.css
«gitignore
index.html

v Vite is lightweight, fast, and viteiconfig.js
Q great for modern React projects. README.md

I

9 Development Server -"r—. -

Run your project locally and start building!

Once you run the dev server,

you'll see an output like this: ! v @)
. : F A ' Y

Vite + React

Edit src/App.jax and save 1o 1est HMR

Learn React |

Open http://localhost:5173 Yaur Relct “PP is runnmg .7'

in your browser.

T pe— r— pm— e — e p—

ool

“SBtup well. Build more. Learn faster.” Stagsoj c’ﬁs@
Big

— T p—
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i JSX Fundamentals ..

\:‘9-5 P

oL ( The Syntax Extension for Reactj T

s

“JSX makes it easy to write and wsuahze U;"

€ what is 75x? € Isx Expressions

JSX (JavaScript XML) is a syntax extension for JavaScript You can embed JavaScript expressions inside JSX

that allows you to write HTML-like code inside JavaScript. using curly braces { }.

It gets transformed into regular JavaScript by tools like

Babel (in Create React App, Vite, etc.). = B (. You can use

' ' & variables,
expressions,
functions, and
ternary
operators inside

i}

v JSX looks like
HTML, but it's
actually
JavaScript!

o JSX Attributes

Follow these important rules while using JSX. JSX uses camelCase for most HTML attributes.

R - Some attribute names are different in JSX.
M eturn a single parent element

(or use fragments).

Use camelCase for attributes
(e.g., className instead of class).

Close all tags (even self-closing tags).
Use { } for JavaScript expressions.
Components must start with a capital letter,

Comments are written like this: {/* comment */}
Common JSX Attributes
HTML JSX
class className
for htmlFor

onclick onClick

o Fmgmen t s tabindex tabIndex

readonly readOnly

A~ JSX is stricter than HTML, but it helps you write
Q cleaner and more predictable code.

Fragments let you group multiple elements without
adding an extra DOM node.

0 Rendered Output (in Browser)

Q . Fragments
keep your

DOM clean
and avoid s
unnecessary Tltle

elements.

@ @ http:/flocalhost:5173

Description

“JSX bridges the gap between logic and design.”
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Jgonents

Reuse, Compose

Buil
“Sma” pieces. Big possibilities.”

o Function Components e Imports and Exports

The modern way to create components in React.

Split your code into separate files and reuse components.

Button.jsx

ello, React!<
This is a function component.

-

2~_. Function components are simple, reusable
Q and preferred in modern React (with Hooks). Vet

~(7)- Use export default for default exports and import to use them
in other files.

o Props - Passing Data

Props (short for properties) let you pass data to components.

9 Reusable Ul Components

Create components that can be reused across your app.

Card.jsx Beneﬁ'ts
, children }) {
[ Keeps code clean

[ Easier maintenance

E Consistent Ul
[ Saves development
time
export default Card; E Build a component

library .
Q Props make components dynamic and reusable.

© Defuut Props © critdren Prop € ~Resd-only Props

Set default values for props. Use children to pass JSX content. Props are read-only and cannot be modified

inside the component.

side the Hox

(Y- Default props ensure your component 30Y- The children prop lets you nest elements . Props are immutable, Use state if you
Q works even if no value is provided. Q inside @ component. )

need to change values.

ﬁ “Reusable components today, better applications tomorrow.”
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Condlttonal Rendermg

C Render Different Ul Based on Condltrons

“Same component. Different possibilities.”

o Ternary Operator

Use the ternary operator for simple conditions.

Use if for more complex logic
before the return statement.

€ Logical AND (82)

Use && for rendering something conditionally.

How it works?

count }) {

If the left side is
true, the right
side is rendered.

} new notifications.</p:

Useful for
conditional
Ul elements.

Lists and Keys

( Render Collections of Data Efficiently
“Maps data to J_ff'_al" ul. 4

o Filtering Lists o Stable Keys

Use .filter() to show only Always use a unique and stable
specific items. key (preferably from data).

\,009\r
ke
?tnd&f
pert®
aa At

o9
pul

o Us:ng map( )

Use .map() to render lists from
arrays.

Vs g

Use unique IDs (e.g., user.id)

Keys should be stable
across renders

. Avoid uslng array index
(if list can change)

B3 Avoid this (if list changes)

{items.map((item, index) = (
<1d key={index]>{item.name}</11>

Prefer this

{items.map(item => (
<li key=(item.id)>{item.name}</1i>
N}

“Render the

o List

A complete example with mapping
and filtering.

right things, Keep your lists fast and clean.”

Ternary Syntax

condition
? <TrueComponent />
. <FalseComponent />
fQ“_ Great for
inline rendering
inside JSX.

When to use?

[¥] Hide components
without removing
them completely.

Useful in conditional
logic.

[ Keeps the code

cleaner.

Rena"erfng Example
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ndle

Event Hand lmg S

s O
( Respond to User Interactions P‘?P —

“Events make your app interactive _zzr_ld ahve. =

o Event Objects o Event Propagation o Passing Handlers

Handle user clicks and other Access event details using Events bubble up the component You can pass event handlers as
events in React. the event object. tree (unless stopped). props to child components.

e~ The event object contains
Q_ Use camelCase event names Q useful info like type, target,
like onClick, onChange, etc. value, etc.

. Use e.stopPropagation() to

prevent event bubbling. Q Pass functions as props

Jjust like any other value.

* State with useState

D U“am.c
U U C Manage and Update Component State

“State lets your components remember and react to changes.

€) initiaization €©) vricting state  €)) Functional Updaters @ vl state s

Declare state using the useState Use the setter function to Use a function when the new You can use multiple useState
hook, update state. state depends on the pI'E\I'iOL.IS one, hooks in a single Cgmpgnent.

Increment ¢ r {increment}:>

- useState returns an array with : - Functional updaters are useful
the current state value and a (Y- State updates trigger a g when the next state depends

function to update it re-render of the component. Q_ Each piece of state is independent

on the previous state. and can be updated seporately.

g “Events handle actions. State remembers them
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derSt nd

Un
Stfﬁeﬁ""

W
b ppp®

o State Snapshots

State behaves like a snapshot. Updating
state does not change the current value,

but schedules a re-render.

State in Dep

CHow State Really Works in React )

“State is a snapshot not a var.-abl’e

e Batching Updates

React batches multiple state updates
for better performance. All updates
inside the same event are grouped.

} from 'react’;

return
Count:

..'Q’. State is a snapshot of the value

at the time of render.

endermg in React

o Updating Objects and Arrays

State should be treated as immutable. P O
Always create a new object or array instead
of mutating the existing one.

State

erent
gffs |bi'llt‘"°iS
Y/

Immutabhe
U Pd otes

ra(;"'-”'tablg

Updating Objects

Use functional updates when the
new state depends on the previous

( From State to Screen )

“React turns your statg f'nt__o‘ E;‘J’

o Render and Commit e Reconciliation

React has a two-step process:
1. Render — compute the next Ul
2. Commit - update the DOM

Trigger
(state/props change)

\

Render
(Compute next UI)

\’

Commit
(Update the DOM)

_'Q'. Rendering is pure and does not
mutate the DOM. The commit
phase applies changes.

React compares the new Ul with the
previous one using a smart algorithm
(reconciliation) to update only what
has changed.

Previous Render New Render

<App> <App>
<Header /> <Header />
<Main f> <Main />
<Footer /> <Footer />

</App> </App>

Only changed components
are updated.

Makes React fast and efficient.

You don't need to manually
optimize in most cases.

o Component Identity

React uses the component type
and its position in the tree to
determine identity.

If a component stays in the same
position, its state is preserved,

o . 7 Cﬁanging the position or type
treats it as a new component
(with fresh state).

= useState([1,

Samé
Coﬂcepts

?»993 nd™

o Resetting State

You can reset a component's state
by changing its key or removing
it from the tree.

n o
setShaw( | show)
le

" Use a different key to reset state:

“Understand how React renders, and you'll write better React code.”
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Iy uery

€Y cortroled Tputs

Controlled inputs keep the form
data in React state.

¢ The Inpuf. value is controlled bg

React state using value and onChange.

idat®
\h(;d\ 1
(e'? ) st

2ol

Q

C Collect and Handle User Input )

“Forms turn user interactions into real data,

€ Uncontroled Tputs  €)) Checkbox Input

Uncontrolled inputs use a ref to

access the value. in React.

agree to the terms

l‘)

-Q-

Use refs when you don't need Checkbox uses checked and

to control the value on every change.

Form Validation

( Ensure Correct and Meaningful Input )

Handle checkbox (boolean) values

DnCJ’lﬂﬂgE WI’H‘J a bom'ear. I-’HJILIE

U\}?h &G{B

,mx

Y i
o

Select and Textarea

Use select dropdowns and
textarea for larger inputs.

JSX - Select

JSX - Textarea

s~ Use selact for aptions and textarea
Q for mufti-fine input.

Ha ?‘P"‘ .
User OJ

“Good validation preuenfs errors and improves user experience. "

Field Validation

Validate input fields before
submission.

depending on your use case.

Validate on change, blur, or submit

%

Form Submission

Handle form submission in React
(using controlled inputs).

Error Messages

Show helpful error messages
to users.
Email
john@example
Please enter a valid email address
Password
ssssssnss

Password must be at least & character

o Gmd‘ error massages are;

9 Avoid:

B3 Vague messages (e.g. “Tnvalid”)
E3 Showing all errors at once

Clear and specific

User-friandly

Shown at the right time
Agcessible (screen reader friendy)

ey Lse e.PrE\-fenszﬁlul'PU to handle

B3 Blocking without explanation
form submission in React,

“Valid forms create confident users.”

Accessible Feedback

Make forms accessible for all users
(including screen readers).

o Access.r'bﬂr'[y Tips:

Use praper labels (htmiFor)

Use aria-invalid for errors

€3 Use role="alert" for error messages
Ensure keyboard navigation works

Cloan Code =

Petter pro
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oo Rules of React and Haoks Hilii

oo wnp°
?%uv:\a* w Follow the Rules, Build Better Apps e ‘f

“These rules keep your components predictable and your app stable.”

o Purity o Immutability o Hook Rules o Strict Mode

Components should be pure Never mutate state directly Only call hooks at the top level Helps find problems early
functions. — always create a new value. and from React functions. during development.

o React!<

A pure component always Ao Immutability helps React Pad Highlights potential problems
returns the same output for NS detect changes and keeps ® Always call hooks at the top Runs components twice

the same inputs and has your UI consistent. level, never inside loops, (in development)

no side effects. conditions, or nested functions. Helps identify unsafe side effects

Effect Basics "
e use asics S

\eo®
¢ ( Synchronize Your Component with the Outside World ) KQBPS

“useEffect lets you perform side effects in functional components

ne
il

'|- o S_qnchrom’zaﬁon o Depena'encies o Cfeanup

Use useEffect to sync with external systems Control when the effect runs using Return a cleanup function to aveid
like APls, event listeners, or timers. the dependency array. memory leaks.

. useEffect runs after the component renders _'Q‘_ Include all values from your component 2. Cleanup runs before the component unmounts

and lets you synchronize with external systems, that are used inside the effect. or before the effect runs again.

“Use effects wisely, and keep your app in sync with the real world.”
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i

opser™®

'\E’.S 5 ne
s . Effects in Pract?ce Lot

?—9 5 PN“‘ ¢ Pi??s
Uﬂ& ef Y C Common Real-World Use Cases %uﬁﬂ’ e 0

“Effects let you connect your component to the outs;de world.”

o Subscriptions o Timers 0 Stale Closures o Unnecessary Effects

Use effects to subscribe to Use effects for timers like Be careful with stale state Don't use effects for things
external data sources (e.g. setInterval and clear them inside effects. Use dependencies that can be done during render
WebSocket, event listeners). on cleanup. or functional updates. (e.g. derived state).

g

U U U

1" Vi

UL

clearInterval(

-
--
-
ey
-
-

Always clear timers to 'Ql' P‘se fnalhaliip Jafels o - Only use effects for side effects
include all dependencies )™ (lke fetching, subscriptions,
to avoid stale values. or DOM APLs).

useRef and DOM Access

Keep Values, Access Elements, Do More )
“useRef J’ets you persist values and interact with DOM elements directly.”
o Persistent Values e Focus Elements o Serolling o Callback Refs

useRef can hold values that persist Use refs to focus input elements Use refs to scroll to an element. Use callback refs for more control
across renders without causing programmatically. (e.g. when you need to run code
re-renders. = on element mount/unmount).

. Always clean up subscriptions Q
in the refurn function. prevent memory leaks.

Great for storing mutable values - 5 ’ » Caliback refs are useful when you
v Use refs to improve UX 2. Useful for smoath scrolling N )™ reed to perform actions on mount

like previous state, IDs, or flags. -\Q-
L (e.g. focus, sefect, scroll). and navigration. Aicant.

ﬁ “Effects and refs hefp you build interactive, real-world React appﬁcatfons.”
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Pre-cl‘i‘fit‘“lglB

useReducer

Better
( A Powerful Alternative to useState ) Gtructure |
\J

“useReducer is great for complex state logic.”

9 Actions 9 Complex State Transitions

A reducer is a function that Actions are plain objects that useReducer is useful when state logic
returns the next state based describe what happened. is complex or involves multiple sub-values.
on the current state and an action.

U U dduyygy

Handles complex state logic

Keeps state updates predictable

Great for forms, wizards, or nested state
Easier to test than multiple useState calls

When to use useReducer?

You have complex state logic

State depends on multiple actions

You want a more predictable structure
You're managing state that grows over time

o uuny

When not to use it?
a Simple state (use useState instead)

Reducers must be pure functions Dr'spatch actions to trigger B Om’y a few Fna'ependent values
(no side effects). state transitions. No complex transitions

 Context API =
C\Bﬂn f\e 1\\‘0."3

(_sh Mor®  atio"™
are Data Across Your Component Tree Ko ? C w}

“Context lets you pass data without passing props manuaﬂy

at every level.”

o createContext o Providers o useContext o Avoiding Prop Drilling

Create a context to hold Wrap your components with Use the context in any Context helps you share data
the data you want to share. a provider to supply the data. child component. without passing props through
many components.

P A
‘_ (me;ged J
é—/_‘:;
Settings
'

ThemeToggle UserProfile

Cleaner component tree
Easier to maintain
i

- Great for global data (theme, auth, etc.)
Q The default value is used > Q" The provider makes the data . useContext gives you access Use wisely (avoid overusing conte)
when no provider is found, available to all child components. Q

to the nearest provider's value.

pettel nks Q
“useReducer for comlpfex !agr'c, Context for a more connected app.” (',o\'ﬂ?nn \eluP?"rs

H GPPIB
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3 Custom Hooks

( Extract Logic, Reuse Everywhere )

“Custom hooks let you share stateful logic between components.”

o Reusable Logic e Naming o Composition o useDebugValue

Extract and reuse stateful Cystc:m h::oks should start Combine hooks to build Helps you display a label
logic into a custom hook. with “use” and describe more powerful hooks. for your custom hook in
what they do. React DevTools.

useDebugVa.l'ue is useful for
debugging custom hooks in

2. Custom hooks help you keep v~ Use a clear, descriptive name 2. You can compose multiple hooks
Q @ to solve complex problems. Posct DefTock

components clean and focused. that starts with “use”.

@i Fetchmg API Data
\

e;o
%U"a @ ( Load Data, Handle Errors, Keep It Real )

“Fetching data is a core part of moa’ern React applications.”
Fetch API o Loading State e Error Handling g;::’gﬁ%ois

Use the Fetch APl to get Show a loading indicator Handle errors gracefully Cancel ongoing requests and
data from an external source. while the data is being fetched. and show a helpful message. avoid race conditions.

Use asyne/await for cleaner - Q Loading states improve user Q' Always handle errors to avoid _Q Use AbortController to cancel

and more readable code. requests and prevent stale data.

experience. silent failures.

ﬁ “Custom hooks and data fétching turn your React knowledge into real-world power.”
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Cache

Rt:&tch
er

paginﬂte

: S Iable
( Manage, Cache, and Sync Data from the Server ) Buld =>4

“Server state libraries make data fetching gmtofe, powerfw’, and reliable.”

o Caching e Refetching e Mutations o Pagination o g:ﬁeﬁbm’y

Cache server data to avoid Refetch data when needed  Update, create, or delete Load data in pages for
unnecessary network (e.q., on window focus, data on the server. better performance.
requests. interval, or manually).

jr

1 U

=
"

1 U

Popular library: TanStack
Query (React Query).

1'| -

Q TanStack Query

U U

Simple and powerful AP

Caching and background
refetching

Mutations and optimistic
updﬂfes

H.lgl'noh'm and infinite queries

DevToals for easier debugging

Works great with React

U U

i

'1

Other options:

s SWR (by Vercel)

* RTK Query (Redux Toolkit)
e Apollo Client (GraphQL)

L. lsea query kbrary to
" hanelle server state instead

of building it from scratch.

~Ar Cached data improves Keep data fresh with Ay After a mutation, invalidate

0)- - - Y- Pagination helps handle -
performance and provides automatic or manual Q or update the cache to keep Q Gt G s

large datasets efficiently.
a faster user experience. re ﬁ?fdrl'ng. Ul in syne.

Routing

( Build Multi-Page Experiences in Your React App )

“React Router lets you create smooth, dynamic, and scalable nm_rf_gaﬁon. %

o Core Concepts o Routes o Links o Layouts e Navigation

React Router enables Define routes for different Use the Link component Create shared layouts Navigate programmaticafly

C_“E"'t‘ﬁde routing in pages or companents. for client-side navigation. using nested routes. (e.g., after form submission).
single-page applications.

( Home About Products |

Routes map URLs to - . v Use route parameters _"Q‘_ Use <Link> instead of <a» _g_ Use <Qutlet /> to render _'Q'. Use useNavigatel) to
components Q (e.g. :id) for dynamic pages to prevent full page reloads. child routes,

redirect Ip.rngrammatfcm'@_

Buﬂd ke O
“Good routing turns your app into a real prodr.rct" Nﬂﬂig’w

Gro

ﬁe‘?“‘t
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nﬂ'“
Advanced Routt e,
”g Scﬂm 0n5

\ic
Take Your Routes to the Next Level Ae? Q?
“Advanced roufmg helps you build dynamic, scalable, and user-fnendfy applications.”

U U U U

ONestedRoufes eMeParnmfﬂs o&archpmm&rs o Lazy Routes e 404 Pages

Create nested routes to Access dynamic values Read and update query Use code splitting with Handle unknown routes
render child components frem the URL using parameters using React. lazy for better with a catch-all route.
inside a parent layout. useParams. useSearchParams. performance.

U U U

U U U U

1l U

Example URL:
Jusers/123

A Use route parameters Use search params for

_‘Q’_ Use <Outlet /> to Q for dynamic content filters, pagination
render child routes. (e.q., /users/:id). | sliwreabﬁe h'nf;s. reduce bundle size. all unknown routes.

Shared State Li
( Manage Global State with Ease )
“Use the rfghi‘ state management tool for the right Prob!em, 2

& ! *  Lazy load routes to E - : ke pafﬁ:"‘" to catch

€ Redox okt Overview © zutord Overiew € cHousing State Location

Modern, simplified way to use Redux. A lightweight and simple state management Decide where to keep your state.
library.

Ul State (local) - use useState
(for component-specific state)

Shared Ul State - use Context or Zustand
(for simple global state)

Complex Global State - use Redux Toolkit
(for larger, complex apps)

Server State - use React Query / TanStack Query
(for fetching, caching, syncing)

URL State - use React Router (search params)
(for filters, pagination, etc.)

“Choose the simplest tool that solves

your problem today, and can grow
Redux Toolkit reduces boilerplate and makes Redux 3. Zustand is minimal, flexible, and great with you tomorrow.”
easier fo use. Q

for smaller to medium apps.
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o Performance Basrcs

L) ( Build Faster and More Efficient React Apps
“Good performance makes your app feel greaf.

I.. o Measuring Renders e State Placement o React.memo

Use React DevTools to Keep state as local as possible Use React.memo to prevent Use React DevTools to inspect
understand when and why and only lift it when needed. unnecessary re-renders components, props, state,
components re-render. of components. and render performance.

ﬁ React DevTools

Components Profiler

U U U

¥ App

¥ UserlList
» UserItem

» Footer

Props State Render

Use the Profiler tab in Keep state close to where A React.memo skips re-rendering Use React Devools to
React DevTools to find T it’s used to avoid re-renders \/" if props haven't changed inspect component trees and
unnecessary re-renders. across the tree. (shallow comparison). analyze render performance.

e Memoization and React Compiler <.
O ® e zation COMP' o i
\rite Les® \\.:) ( Optimize Today, Automate Tomorrow ) P\uto LK“-”‘TE

Do Mor¢ 1‘1\3

-
-
-
-
-
-

“Memoization keeps your app fast. The React Compiler makes it easier.”

- o useMemo 9 useCallback 9 React Compiler

Use useMemo to memoize expensive Use useCallback to memoize functions The React Compiler autematically
- caleulations and avoid recalculating on and prevent unnecessary re-renders in optimizes your components, reducing
every render. child components. the need for manual memoization.

@) React Compiler
Automatic Optimization

Automatically memoizes components
and values

Reduces the need for useMemo and
useCallback

Improves performance with zero
manual work

Works at build time

< < I <

< J <)

Lets you focus on writing great code

3 ) ; useCallback returns a memoized function . The React Compiler analyzes your code
- useMemo is useful for expensive “NJT reference that enly changes when dependencies and applies optimizations automatically.
calculations or derived data. change.

ﬁ “White efficient components today. Let the compiler make them even better tomorrow.”
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th .
ey, Responsive Updlates
Bette!

]
N on.B'loﬂl'“ng“u Keep Your App Fast and Responsive )

yw

1

“Concurrent features help you keep the Ul responsa've, even durfng heavy updates."

uselransition e startTransition e useDeferredValue

useTransition lets you mark sFate startTransition is used to wrap useDeferredValue lets you defer a value
updates as nor_]—urgent, keeping non-urgent state updates. and keep showing the previous value
the Ul responsive. until the new one is ready.

U U U U U U

U U U

useDeferredValue is great for defem'ns
fast-changing values like search input.

Wrap expensive updates with
startTransition to keep the LIl

interactive. Key Beﬂeﬁfs
__ When to use it? B Keeps Ul responsive
Use startTransition for non—urgenf H.I[fen'ng J'arge lists

updafe.s like ﬁl‘f&tﬂlﬂgr searchrng, or Upd ating Al cumpl'ax Ul ;
large list rendering. Anything that can wait a little B Improves user experience

Prevents fng ffurr'ng expensive renders

Splitting ard .

( Load Less, Do More )

“Split your code and load components on demand for faster, more efﬁcr‘enf: apps.”

o Dynamic Imports o React.lazy e Suspense and Loading Boundaries

Use dynamic imports to load modules Use React.lazy to load components Use Suspense to display a fallback Ul
only when needed. lazily with Suspense. while the component is loading.

. Dynamic imports help reduce your initial S~ React.lazy works great with Suspense S~ Use meaningful loading Ul to improve
bundle size. Q to show a loading state. Q the user experience.
uld
BDPt'Lﬂ“ze O

ﬁ ‘A faster app is a happier app. Load what you need, when you need it." Chip

Repe®®
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Iy
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!'1 -

”

“Errors happen. A great user experience handles them gracefuﬂy

O cooniicc @) Fabacku Q) Retryattarns QY Limitations

Catch JavaScript errors in Show a user-friendly Ul when Let users retry the action Understand what error
child components and show something goes wrong. after a failure. boundaries can and cannot
a fallback Ul. : = catch.

U

U U

Cannot catch:
Errors in event handlers
(e.g., onClick)

Errors in async code
{’z.g., setTimeout, promises)

U U Ul

Errors during server-side
rendering (55R)

Errors inside the error

)

boundary itself

Can catch:

® CLrrors in rendering

l' 2 'u

® Errors in lifecycle methods

-
L
-

® Errors in constructors
{of child components)

Error boundaries catch errors ¥} ) Use tryfcatch for async code
|

in rendering, lifecycle methods, :Q'_ Frovide a helpful message and event handlers. Combine

and a way to retry or go back. _‘Q’_ Give users a clear way to retry wl'l::h error boundaries for
failed actions (e.g., refetch data). full coverage.

and construetors (not event

handlers),
Flaxib\e U‘s
Unig“® 2.

S Dirl‘i"',E
( Unlock More Possibilities with Advanced React APls ) ble

“Advanced hooks and Ul techniques give you the control to build exce_pt:'onaf experiences.”

© . O ittt Q) wselnperstiaande

Render components outside Generate unique |Ds for Run side effects synchronously Customize the value exposed
the parent DOM hierarchy. accessibility (especially with after DOM updates (before by a ref to parent components.
forms). paint).

. useld ensures consistent, . Use uselayoutEffect for DOM i, useImperativeHandle lets you

s o . toolfi 5 - 3
_Q_ Use portals for modals, tooffips, unique [Ds across server measurements and visual updates

.~ ;
expose specific methods to parent

and other overlay Ul elements. and.clienbirenders. to avoid flicker. components

n

Le'ur.r‘d @
ﬁ “Handle errors, leverage advanced hooks, and build Uls that stand out.” Bw e

|4
et
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) wderstond
o alized fHooks -
o o O - i

[‘.

"y

¢0 S 1d Better
RB rrer P‘?? Use the Right Hook for the Right Problem ) ngpertences Y

“These specialized hooks solve specpﬁc challenges and unlock advanced use cases.”

o useSyncExternalStore e uselnsertionEffect o Appropriate Use Cases

Subscribe to external data sources Run synchronous code before any DOM These hooks are not for everyday use.
in a way that's compatible with mutations. Mainly used by C55-in-J5 Use them when you have a specific need.
concurrent rendering. libraries.

U 4 U

When to use:

L ]
— External state management (Redux, Zustand)
= Browser APls ﬁml’SEorage, media queries,]
— Real-time data (WebSocket, etc.)

1l U

L

= (CS55-in=JS libraries
— Injecting critical styles before DOM mutations

V

When NOT to use:

Don't use for reqular component state.
Don't replace useEffect or usel.ayoutEffect
unless you need the specific behavior.

Avoid overusiig — these are advanced tools.
Oﬂ]‘y use W"IB" necessary fC‘r pechlrmanr:e

or integration reasons.

U U U U

uselnsertionEffect is for libraries that . Choose the rr'gﬁf hook for your specific use
Use useSyncExternalStore for external f”jed' 555“]95 fe. - Gt&;’ed—components -Q- case. I'(EBP your code SJmpFe and am'y use
stores (e.q., Zustand, Redux, browser APIS) Emotion). It runs before layout effects. advanced hooks when necessary.

to ensure consistent data with concurrent
rena’erfn_g.

e - ) 5
g 7% MOdem FO""S Md Acb Ls‘aB"‘lerp
o Oth E,Gf’k’ d m 'E,e,’(i: ke ul
'ﬂ im S
Mool g (" Build Powerful, User-Friendly Forms with Modern React APls ) O&Oa m PPP
geﬂ“ Q?

14
\) ~Modern FO!’M AP;S make hﬂﬂﬂllrlﬂg Jrorm SHbmiSEIDP‘I, pendmg sifates, and Opf!mISI{TCu, SJ‘MP.IrE. i

o Form Actions e useftctionState o useFormStatus o useOptimistic

Use form actions to handle form Track the state of a form action Access the current form status Show optimistic Ul updates
submissions (especially with (e.g.. success, error, pending). (e.g.. pending) inside form while the action is in progress.
Server Actions in React 19+). . s components,

- # . " . i i I
2 I " Form actions simplify form handling ‘. usefctionState gives you form state ., weformStakus fole g el Y useQptimistic mokes gour app feel
Q G : % =RERY= s ; = pending stafes and disoble Uf b () Bty s T PP
and work great with server-side -fﬂg"l-‘ like errors, success, and perld:rrg. 2 gus L faster by updating the U immediately.
LT Su £i J 4 #

i Q
.ﬁ “Better forms. Happier users. Modern React makes it possible.” Bulld

Ship
Pep.t
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Modern React APIs

( Simpler Patterns. More Powerful Apps.

“Modern React APls reduce boilerplate and make your code more mi’:wﬁve. !

e ref as a prop o Context Provider Shorthand

In React 19, you can pass ref as a React 19 introduces a shorthand for
regular prop — no need for forwardRef context providers, making them cleaner
in most cases. and easier to use.

@) Page 21
\ote
erp
L:Ti’ fle 1\‘0‘1“’°3C
0
der™
bgek'wr ot
Q

pode’™

pPs
(,\zﬂ"‘e
o™

0.

The use API lets you read resources
like promises and contexts directly
in your components (especially
useful with Server Components).

Code
P

::)

2~ Use to read promises, contexts,
Q or other resources directly during

rendsr [’mnrnfg WTH’I SEF\"&J’ C:rmporrerrfs).

Pass ref directly as a prop.

SJ'PITPJIEF r:md' mareg CGHSIS{SHé

Use the context directly as a provider.
"~ It's cleaner and reduces boilerplate

(React 19+).

React192Featwas

( More Control. Better Performance. Smoother Expengnces
\) “React 19.2 brings powerful new features to build faster and more interactive apps.”

o Activity o useEffectEvent o cacheSignal

The Activity compenent lets you useEffectEvent lets you create cacheSignal provides a way to

with standard props.

o Performance Tracks

Performance Tracks give you

toggle between Ul states while stable event functions inside integrate with caching mechanisms
preserving state and improving effects, avoiding unnecessary and cancel work when needed
transitions. (e.g., data fetching).

wib ;e Actl'w'fg to switch between oA Use useEffectEvent for stable

" event callbacks inside effects
without extra re-renders.

Use cacheSignal to cancel
~ stale requests and integrate
with caching systems.

"~ Ul states without losing state

and for smoother transitions.

“New APls. Greater possibilities. Build the next generation with React.”

better insights into your app's
performance with built-in tracking
and DevTools integration.

Use Performance Tracks to
measure and analyze performance

in React Devlools.
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Eeri‘-" roted®
DF;Z i3 ;*,,“ﬂnce enng
?
( Same React. Different Ways to Render.
“Choose the right rendering strategy for your app’s needs.

0 CSR 9 5% site et Q) Stsamng @) it
(Client-Side Rendering) (Server-Side Rendering) (5s6)
The entire app is rendered HTML is rendered on the HTML is generated at HTML is sent in chunks Attaches event listeners to

in the browser using server for each request, build time and served as it's ready, improving server-rendered HTML to
JavaScript. then sent to the browser. as static files. perceived performance. make it interactive.

!, I‘I

['F

U U U

-

e [T

=3 <> <> |=

Blank HTML  JavaSeript loads Build time Serve stotic Render

+JS and renders generates HTML files (CDN) progressively
the app in browser

S Mt

T

U U U u U

Simple fo set up, great 1, Good for dynamic content A, Super fast, scolable and vl Lebsiusers see contert .1, Makes server-rendered
= for ﬁfgﬁ@l inferactive agps, 3 and SEC. Higher server cost SE{Jqumﬁy Best far = HTML interactive by

but stower initial load and and sl'r’ghf@ slower respense content that doesn't d\mﬁ? s - ah‘acﬁfng event listeners
not SEQ-friendly. fimes. offen il e on the clignt.

Server Co»poneni:s

{ Do More on fhe Server. Send Less JavaScript.

“Server Components let you build Fasfen lighter, and lm_efﬂc;ent Eegcf gﬂpq,"

OSumusClim‘Cowm e ‘use client” e ‘use server” ow’m

Server Components run on the server Add ‘use client’ at the top of a file Use 'use server' in functions Server Components are supported
(by default). Client Components run to make it a Client Component to run them on the server in modern frameworks like Next.js
in the browser (when interactivity (with access to hooks, state, etc). (e.g., form actions, mutations). (App Router), making it easy to

is needed). build full-stack React apps.

Server Componsni Client Ccmponeﬂ'f "0 : o : = @ Nele,Js

faster, espen'm'.l'y for

Full support for Servar Components
mpp Router, RSC, Actions)

Remix
Supperts Server Components
@ Runs on the server @ Rums in the browser and streaming,

No chien-side J5 Handles user inferaction { Astro
% Fy © - 5 A Islands architecture with server
o Can fetch &a‘ndmc{lb 0 Lises state, effects, events Count: {count} T g w renderl'ng

@& Smaller bundle size e Inchudad in chent bundie i " 1 { I Othar Framiciorks

The ecosystem is rapidly adopting
Server ompanents

Sl fl fl
_Q lize arver: Componente for data Use ‘use client” when you need Ao Use ‘use server’ for server-only s Use a framework like Next.js to get

fetching and srfzr:i::mfen::js.e Chlmi, 4 " interactivity, state, or browser Ny logic fike database operations Ny the best developer experience with
Components oy e interactiity. APls. or farm acfions. Server Components.

ﬁ "Render on the server. Interact on the client. Build for what's next.”
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W ﬂ ; BU'%S g Im Prg\fﬂ

t
\\‘) C Build Reliable Apps with Confidence ) B quen’ﬁ
\)

:1"|

1 U

/]

Faste Be Co

Ship “Good tests make refactoring easier and your app more maintainable.”

€ corvorert ests @) Rewct st Livary €))  Mocking QY Ertord Tstig

Test individual components A simple and effective testing Mock external modules, APls Test complete user flows in
to ensure they render and library fecused on user or dependencies to isolate the browser to ensure everything
behave correctly. interactions. your tests. works together.

O

(]

1 o i U

U U U U

A Mock network requests, third-

i - Test what users see and do, L. lUse queries like gefgi.f}?afe, A Use tools like anywn'gﬁi or

not implementation details. i getBylLabelText, getByText, etc. ok 'IJ‘bm_”IES' sl Ny Cypress to test real user journeys
dependencies. across pages.

- o, Debuggmg and Code Quality

ro\:‘n“qi Write Cleaner Code. Find Issues Faster.

“Clean code and good tools make you a more producfwe devefoper.

e e Hook Dependencies o Common Mistakes

Use React DevTools to inspect Use ESLint to catch errors, Always include the correct Be aware of common issues
components, state, and render enforce best practices, and dependencies in useEffect, and how to fix them.
performance. keep your code consistent. useMemo, and useCallback.

Common mistakes:

#8 React DevTools
: ® Missing hook dependencies
Components Profiler ; import { ffect } from ' i Mutating state directly
Unnecessary re-renders
Not cleaning up effects
Using array index as key
Overusing useEffect
Fergetting error boundaries

Todo!:em

Todoltem No-LNL # ror” Best 'Ol‘ﬂC'ECSS:

Todoltem i I ® Follow the React docs
Footer ’ ® Use proper linting rules
® Keep components small
.
°

Write meaningful tests
Use DevTools regulariy

J'n_spggﬂ component h.'erardvy_ .\, Use ESLint with React p.l'ugms 1, Include all necessary
= props, state, and find /™ to maintain code quality and -\ )= dependancies to avoid stale
unnecessary re-renders. avoid common mistakes. data and unexpected bugs.

e
Y =<

'Debug_ Learn. Improve. Build better every day. 3 6 gi‘\’wf

e
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Show different Ul based on
authentication state
(e.g.. logged in or guest).

Use session state to provide
a Persona.'lfieﬂl ﬂr‘ld SEcure
user experience.

iz
Sc % hpf Reads
Red

Moder™

oBui.fds

Create optimized production
builds for your React app
(e.g., with Vite or Next.js).

Tooh""ﬁ \\‘)

npm run build

npm run build

rating stati
V' Finalizing optim

. Production builds mml'fy your

code, remove dead code, and
improve performance,

SeamtyBasms

Bur.-’d' Secure and Trusfwarfh_q React ﬁpps

Ser::unfy isn't a feature, it's a foundation.”

e Protected Routes e Server-Side Authorization o Safe Rendering

Restrict access to certain
pages or components
based on authentication.

Frotect routes on the client
(and also on the server) to
prevent unauthorized access

Verify user permissions
on the server before returning
data or allowing actions.

Always enforce authorization
on the server. Never rely only
on client-side checks.

%5 Production and Deplo%mem‘:

( From Code to the Real World

A greaf app isn't compfefs until it's in the hands of users.”

e Environment Variables
Use environment variables

to keep sensitive information
out of your code.

Use NEXT_PUBLIC_ only for
variables safe to expose fo
the browser. Keep secrets on
the server.

€ /et Handing

Handle static assets like images,

fonts, and other files efficiently.

Use optimized image
components and place static
assets in the public/ directory
(or framework-specific folders)

‘Build. Deploy. Learn. Repeat.”

Prevent common security issues
like XSS by safely rendering
user content.

A "Avoid rendering untrusted HTML

aﬁ'recfl'y. Use a samtizer [ike

DOMPurify to prevent XSS attacks,

\l
%ﬂﬁ‘i“re
pep® |

ot

\Leﬁ?

covin9
™
o Routing Configuration

Configure routes for your
production app (e.g., with Next.js).

Organize routes clearly and
follow your framework's
conventions for scalable apps.

&"’
?\? ?5 ?\Gf 0
e
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Legacy Keact

C Still Relevant. Great for Understanding.
"Legacy React concepfs hefp Yyou understand how far React ha-s come.”

© i v @20t Q) e Py € it o

Class components are the Lifecycle methods let you run HOCs are functions that take Render props is a pattern When working with older
clder way to write React code at specific stages in a a component and return a new  where a component’s child codebases, you may need
components using ES6 classes. component’s life. component with extra props is a function that returns to migrate class components
or behavior. a React element. to modern functional
components with hooks.

(] 1]

]

0

u

"

Convert lifecycle methods
to useEffect

Repfn'ce this.state with
useState

U

Repface ﬂ'u's.p.raps with
props

Migrate HOCs to custom
hooks (when possible)

Test thoroughly after

migration

WL Use class components o A Common lifecycle methods: Use HOCs fo reuse logic oA Userender props toshare . L. Migrate gradually. Keep
.Q' understand React's hu’sfarg Q componentDidMount, N/ across muﬁapk components NS stateful logic between i fun.:ffanaf.'fy the same

and for mu’rrfa.mr'ng oider code. camponenfDrJUdeQ, (such as authentication, companents. and improve step JJ_L; step.

U U U U U

componentWilllinmount. logging, efc.).

MwPrged:MMamger

Plan. Build. Practice. Grow.
A snmpr'e project that brings together the core concepts of React.”

e - © QO Lo Storage

Create, read, update and Add filters to view all, Use forms to add and update Save tasks in local storage
delete tasks. active or completed tasks. tasks. so they persist after refresh.

Implement all CRUD s Use filters to make the app 3 L lise controlled components : Use focalStorage to persist
operations fo manage tasks Q more useful and user- frrendfy Q to handle form inputs. tasks between sessions.
effectively.

“Build ijgcfs_ Turn fcnowfedge into skills."
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s da el M7

PP‘ pler
Jse P ro! w‘ie&‘je’

Rmﬁy
Set up multiple pages using

React Router (or Next.js)
for a real app structure.

# TaskDash

Dashboard

]

& Users
B Posts
s

Settings

Organize your app with
mcam’ng(qf routes and @
clean navigation structure.

P_guie
Re\ﬂ% b er
RE’"
prep®
Kee?

Hooks Summar
¢4 y

Quick reference of commonly
used React hooks.

in
G‘rﬂw" g A\

- Keep this handy for quick recall
arun'ng Pn:yecfs and interviews.

Capstone: APY Dashboard

Bring It All Together

A compfefe project to apply everything you've fearned,

9 Data Fetching e Shared State

Fetch data from a real API
(e.g.. JSONPlaceholder) and
display it in your dashboard.

Users

Leanne Graham
leanne@example.com

Ervin Howell
ervin@example.com

Clementine Bauch

Use useEffect to fetch dota,
I’lamﬂr Errors, wm‘ sﬁr}w rea.f
data in your Ul

Use Context API (or a state
library) to share data like
user preferences or theme
across pages.

Theme

Dark Mode ()

John Doe
john@example.com

Share global state like theme,
user info, or filters usr'rrg

Context API.

L ook Back. Practice More. Plan Ahead. )

'f’l qﬂfﬂk FEFEFE(.ICE fﬂ S‘fr&ﬂgthl!?ﬂ HOUF knowfedge ama' gufa‘e HOHF HEX'E sfeps.'

O cormonPattens  €)) nteriew Questions

Reusable patterns to write
cleaner and scalable code.

o Container / Presentational

® Custom Hooks

@ Higher-Order Components (HOCs)
® Render Props

e Compound Components

o Context for Global State

# Controlled vs Uncontrolled

® Component Composition

® Error Boundaries

A Use thase potterns to build
Q maintainable and flexible apps.

Be ready for technical interviews
with these key topics.

What is the Virtual DOM?

How does useEffect work?
What are keys in lists?

How do you optimize re-renders?
What is the Context API?

Hew does React handle events?
Explain reconciliation.

9 998 80 00

.

Lo

Practice and expl'ar'n concepts
in your own words,

“From concepts to confidence — your React journey continues!”

Difference between CSR and S5R?

What are HOCs and Render Props?

How would you structure a large app?

Plan
Build
Debliig
Depley
BZPPNW“‘
J

o Loading and Error States

Show helpful loading indicators
and error messages for a better
user experience.

Posts

O Reload

Loading posts...
Please wait...

Failed to load posts.
Please try again.

Ham‘ﬂ_e fpgdl'ng and errors
gm'cefuﬂijr to -I'teep our app
reliable and ustr—.:rrendn'y.

Same |

Coﬂcap
Bigg®” Read'ﬂ

You e :J

O eisis

Continue your learning journey

beyond the basics.

Build more real-werld projects

Explore Next.js

Learn TypeScript deeply

Try state management (Zustand/Redux)
Learn tasting {Jest, RTL)

Understand performance optimization
Contribute to open source

Build and deploy your portfolio

Keep learning and stay consistent!

<Jefof<feJ<J< )<<

2. The best way to fearn is to keep
Q f:ur'l'ﬂji'ng You've gof this!

arft
i 9
Gro

Rep

eﬂt
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Clean

tyling React A ps |

|nte paef Usersl

( Make Your Apps Look Amazing Hap =
“Style with purpose, build with ;qnffc_fence.

o Regular CSS e Inline Styles o CSS Modules o Conditional Classes

Use regular CSS files to style Use inline styles for quick, Use CSS Modules to scope styles  Apply classes conditionally
your components. component-specific styling. to a component. based on state or props.

-~

Butten.module.css

white

cground: #f5f

Button.jsx

Infine Styjes are written Use template literals or
libraries like clsx for complex

.‘Q‘. Import a CSS file and use = Fhatcipk bk -Q— CSS Modules keep styles
conditions.

className to apply styles. (comela=s). local and avoid conflicts.

t Desngn T
C Build Maintainable and Scalable Uls T;i;@e v,

“Good component design makes your app grow w;fh .ease:

o Composition o Liﬂr'ng State Up o Single Source of Truth

Use composition to build flexible Move state to a comman parent when Keep one source of truth for each piece
and reusable components. multiple components need te share it. of state in your app.

Parent

(state) —l

Counter Display
(update state) (read state)

Each piece of state should have a single,

B Q Composition lets you pass elements _\Q._ Lift state up to keep components R Q._ : (e -
clear source of truth to avoid bugs.

as children for more flexible Uls. in sync.

"Weﬁ-desfgned camporrenfs turn ideas into Powerfu!' app.’icaﬁons. 4




