lChapter 19: Advanced React Developmenfj

19.1 Advanced Componenf Architecture

(19.1.1 What is Advanced Component Architecture?|

*
*

and reusable React applications.

*

concerns, state management and performance.

*

As applications grow, simple component structures are not enough.

Advanced component architecture helps in building scalable, maintainable

It involves organizing cornponenfs in a way that improves separation of

(19.1.2 Principles of Advanced Component Architecture

Good architecture makes the codebase easy to understand, test and extend.

i Cornporzenf '

Reusability

L
Create reusable
Cﬂmponenfs to

( 2. Separation of 1

Concerns

i

Each componenf
should have a

avoid du]oifcaﬁon.

. A

single msponsfbil',ify.

r =

3. Composa.biiif:g

Build complax UIs
by composing small,

indepe.ndent oomponenfs.

-

4. Sca!abifffy

Architecture should

chnnges easily.

support growth and

~

-

[ 5. Maintainability |

Well-structured code

is easier to debug

and maintain.

\

Li 9.1.3 Typical Corﬁponenf fh__"chi_fecture (Folder ;Sfr:uct_ur{a )-

src % components — Reusab components.
&3 ponent R le UI ponent
— componen % common — Buttons, Inputs, Modals, etc.
=] ponents B Inp da
3 common % layout — Header, Footer, Sidebar, etc.
- B layout % pages — Page-level components.
- peges % features — Feature-specific components, logic and
— O features related files
3 auth :
= :zshbaard % hooks — Custom React hooks.
—— 3 hooks ¥ services = API calls and external services.
— & 5’{"""“35 % utils — Helper functions and utilities.
— &8 uMS‘ % App.js = Root component.
D A PP-J pe
= PP-Js
Key Points: VM A well-organized architecture improves developer productivity.

V] Break UI into small, reusable and independent components.
[Vl Keep business logic separate from UI components.

[ Follow consistent naming conventions and folder structure.

| Alwa.ys think about scalability and maintainability.

Key Takeawag :

N

applications. It helps in wriﬁing clean, reusable and scalable code that is

easy to maintain and extend.

@’ Advanced component architecture is the foundation of large-scale React




19.2 Reusable Components

::_39.2.1 What are Reusable Componenis?-]

% Reusable components are the building blocks that can be Reusable Component

used in multiple places throughout the application.
¥ They help in reducing code duplication and improve (Comporent)
consistency in the UL. / l \
% By passing props, we can customize the component

according to our needs.

¥ Reusable components save time and make the code

=] [m=]

aed to maintain. Page 1 Page 2 Page 3
r19.2.2 Beneﬁf.‘s of Reusable Componenfs ‘
1. Avoids 2. Consisfency 3. Ea.sy Maintenance 4. Improved 9. Scahbiiify
Code Duplication Productivity
Write once, Maintain a un@for‘m uPdafe in one p[ace Build fasfer with Easier to manage
use anywhere. look and feel. reflects everywhere. reusable building blocks. large applications.

l_19.2.3- Creaﬁr_lﬂ a Reu._saf;!le_(:c%on_e;f%

| Explanation:
Y\ % This component accepts props (text and onClick).
Exampfe.’ Button lComP::-nenf W IF i i sk cngpibere. Ui pplioation
boipork React. Jrom! ‘et s % Props make the component dynamic and reusable.
funcfian Button({ text, onClick }) {
return ( Usage:
<button className="btn" onClick={onClick}> ( iniport Button from "/ Bithon";
{text} function App() {
</button> refurn (
<div>
); <Button text="Submit” onClick={handleSubmit} />
} <Button text="Cancel" onClick={handleCancel} />
export default Button; J_“‘f div>
— 8
119.2.4 Best Practices | Key Points:
¥ Keep components small and ﬁ’c"sed on @ single respo Miﬁ&fy‘ [ [ Reusable components reduce duplication.
% Use meaningful names for components and props. [ They improve consistency and maintainability.
% Use props for dynamic data, not state (unless necessary). [ Use props to make components dynamic.
% Avoid hardcoding values, make components flexible. [ Follow best practices for better scalability.
% Organize reusable components in a separate folder. 4 Small components lead to clean architecture.

Key Takeaway:

by Reusable comloonenfs are essential _for buin':dfng scalable and maintainable _
__ React appiicaﬁons. They save time, ensure consisfencg and make the |

development process efficieni and enjoyabie.




19.3 Compound Componenfs

19.3.1 What are Compound Components?

% Compound components work together as a group to form Compound Component
a complete UI. P e gty e
¥ They share implicit state and communicate with each i Header ,"'Badﬂ ’ ‘ Item | i thfzr ;
other behind the scenes. Sl I ————— I ------- i‘ ------ &
¥ They are designed to be used together and provide a T — —
clean and s[mple API. = ‘
% Examples: Tabs, Accordions, Dropdowns, Menus, etc. | ‘ H

.19.3.2 Benefifs_ of_ Compound Cogpsn_enfs |

-

-

2. Easier State

1. Organized

3 5 impiified API

4. Reusubilify

[ 5, Matmtamatility |

Structure

Ga

Sha.ring

2c4

\

Keeps related pm‘f:s
fogether in a Iogica[

structure.

Components share
state imp[iciﬂy

without prop d.riﬂing,

L »

Use the same
compound. component

Expose a simple and
consistent Enferfﬂce

for r:amp[ex UIs.

in d[ﬁerent pia.ces‘

L%

Easier to understand,
debug and extend

over time.

19.3.3 Emmple: Tabs using Compound Componen{'s |

<Tabs>
<Tabs.List>
<Tabs.Tab> Profile</Tabs Tab>
<Tabs.Tab> Settings </ Tabs. Tab>
</Tabs.List>
<Tabs. Panel > Profile Content</Tabs.Panel>
<Tabs. Panel> Settings Content</Tabs.Panel>
</Tabs>

L8

Explanation:

% Tabs is the root component.

¥ Tabs.List holds the list of tabs.

¥ Tabs.Tab defines individual tabs.

¥ Tabs.Panel shows content for the active tab.

-y

1_934: Ho_w _qupﬁot._md Cpmf_aonenf;_s Wor!t.?:

1. Parent component

2. Child components

3. They communicate 4. Ul updates

‘e
#
!

~
*
b
]

provides context =¥ access the confext |—» with each other —> according to shared !
Gt and o). using React Contet. implicitly state. 0y
‘_ 19.3.5 Best Practices Key Points:

% Use compound components for related UI parts.
e Keelu internal Imp!emenfaﬁ:m hidden fmm users.
%¥ Use React Confext for managing shared state.
¥ Provide a simple and intuitive API.

¥ Ensure components are flexible and extensible.

(/1 Compound components work as a group.
%] T}mg share impiicif state and l'.ogic.
%] Thzy Prov[de a clean and simple APL.

[/] Best for complex, interactive ULs.

\.

m They improve reusabi[iqu and mm'nfaina.ﬁr'ﬁfy.

Takeaway:

Key
L

_@_

Campnund companenis help

us build compiex UIs bH combinhg mun‘.ﬁiple.

components that work together and share state implicitly. They provide

a clean API and make our code more maintainable and reusable.

il




_19.4 Custom Hooks

|19 4. l Whaf are Cusfqm Hooks?‘

% Custom Hooks are JavaScript functions whose names
start with "use

% They let us extract and reuse stateful logic across
multiple components.

% They help in keeping components clean, small and
focused on UL.

% React provides built-in Hooks (useState, useEffect, etc.),

but we can create our own Hooks for specéfic !agic.

119.4.2 Beneﬁfs of Custom Hooks

Custom Hook
useFetchData()

d

Comlponenf A

Component B

Component C

r r

4. Easier Maintenance

1. Code Re:u:aﬁilify 2. Separation of 3. Cleaner 5. Better Testing

ﬁ Concerns Components

(Y :
v+
Reuse the same logic Keep UI and logic Components become Update logic in one Custom Hooks can be
in multiple components separate for better smaller and focus only place and it reflects tested independently
without iupficn.fion. rggdabiutyl L:m r‘e-nde-"mg uf. e;fergwhm, fmm companerlfs,
19 4.3 Creating a Custom Hook
( import { useState, useEffect } from 'react’; EXP"-'MﬂﬁM:

function useFetchDatalurl) {
const [data, setData] = useState(null);
setloading] =
const [error, setError] = useState(null);
useEffect(() => {
fetch( wrl)
.then(res => res.json())
.then(json => {
sgfﬂnfa(json};
setLoading(false) ;

1)

.catch(err => {
setError{err) ;
setloading(false) ;

3);

1, Lurll);

return { data, loading, error };

}

const “oading A

L

useState(true);

19 4. 4— Rules for Cu.stom Hooks |

¥ This custom hook fetches data from the given URL.
¥ It returns an object containing data, loading and error.

* Any component can use this hook to get data.

Usage in a Con-Lponenfr

b

p
import useFetchData from

function Users() {

if (loading) return <p>Loading..

‘. fuseFetchData';

if (error) return <p>Errnr:

return
<ul>

{data.map(user => (

{error}</p>;

<li key={user.id}>{user.name}</li>

)}
<ful>
)

-

const { data, [oqdmg error} = usefFetchData(’ https: /,fapt zxu.mpiz com/users');
c/P)

|/

-,

1. Start the name 2. Call Hooks only 3. Call Hooks anly 4. Do not call Hooks
with "use”. at the top level. fm m React functions inside Iuops, conditions
—» —» (componenﬁs or —» :
7 it sk, or nested functions.
-useMHHook v — @ ®
e

Key Takeaway:

Key

Points:

N HEA

Custom Hooks start with "
They help in sharing logic.

&

They make components
clean and maintainable.
They follow the same
rules as built-in Hooks.

-

"
use .

more organized and scalable.

Custom Hooks allow us to extract, reuse and share stateful logic across components.
They improve code reusability, maintainability and make our React applications




19.5 Render Optimization

19.5.1 What is Render Optimization? Conporent. Render

% Render optimization is the process of reducing unnecessary

re-renders in React components. / \

% It improves the performance of the application by updating Without Optimization With Optimization
O"-lg the Par{s Gf the UI thut G.Ctuﬂ}iy ChanSEd- Ee"rendgrs hﬂPPeﬂ even Re*r&n&grs hGPPen Oﬂ%
¥ Optimized rendering leads to faster, smoother and more when data is same. when data changes.
responsive applications. v v
% It reduces the load on the browser and prov[des a better -
user experience. - I:’ D D !
Unnecessarg Re-renders Optimized Re-renders

19.5:2 Benefits_of_Render _O,o?mizaﬁo; ‘

-

' ™\ r ' ™ - | ' & B
1. Imprnved Paﬁ:rmn.nce 2. Better User Expeﬂems 3. Reduced CPU Usage 4. Scalable f’spplicaf.&)ns 5. Better Code Qualify

| 8 ail

Reduces unnecessary Smooth and responsive Less rendering means Optimized components Encourages writing
re-renders and makes UI increases user less work for the handle large data and | | clean, efficient and
the app fas{:gr. safisfucfim. browser. campiax Uls easifg. well-structured code.

i ¥ "

.

' 1_9.5.3 Technﬁues for Render _OpffmizaﬂonJ

React.memo() - Prevents re-rendering of functional components if props are same. 2
@ useMemo) — Memoizes expensive caleulaions and refurns the cached result. : Sl
FO  useCallback() > Memoizes functions so that they don’t change on every render. Rt nd
B oy Ly > Ll sovpis wl ke ek

v Avoid Inline Functions — Define functions outside JSX to prevent re-creation.
@2 Proper Key Usage — Use stable and unique keys in lists.

Q, Awid Unnecessary State Updates — Update state only when value actually changes.

9_.5._4 Best Prqcfices_ J Key Points:

Use React.memo() for pure functional components. [/ Optimization reduces unnecessary re-renders.
Use useMemo() and useCallback() wisely. :

1

*

* [ It improves performance and user experience.
% Keep component state as local as possible.

k3

*

¥ Use memoization techniques correctly.
M Avoid unnecessary state updates and inline funcfions.
%] Always measure Ferfonnance before and after

optimization.

Split large components into smaller components.
Avoid passing new objects or ﬁmcfions as props

unnecessnr@ 1

% Test performance using React Developer Tools.

Key Takeaway:
N Al Render apﬁmizaﬁon is essential for buﬂding high-performanca React ap'oﬂca.ﬁans.

Q = By applying the right techniques, we can reduce unnecessary renders, improve /! II

speed, and deliver o smooth and responsive user experience.




‘I 9.6 React.memo

i9_6i W’r_mf is Reacf‘memo?:

*
memoize functional components.

Reacf,memo is a higﬁar-order CGM.POHBTLE uSE{.{ ff.'

% It prevents unnecessary re-renders when the props

passed to a component are the same.
¥ It performs o shallow comparison of props by default .
% It is similar to PureComponent in class components.

[ React.memo!( MyComponent ) I

e

Prup.s are Diﬁerenf
Component

Props are Same
Component does

NOT re-render. re-renders.

' e T 2 e e | Skip Re-render Re-render
!_ 19.6.2 Beneﬁfs of React.memo | i
1. Prevents 2. Improves 3. Better User 4, Opfimized & Easg to Use
Unnecessary Re-renders Perﬁ:rmunce Experience Rendering |
\ Vd

Re-renders only when
props actually change.

' /

A

Reduces the rendering
work and improves
app-‘.ica.ﬁon speed.

s \,

&

1 & & ¢

Smoother UL updates
lead to better user

saiLsfa.cfion ;

Helpful in large Simple to implement
applications with and requires minimal

changes in code.

many COMPUHER{'.’S .

L. ",

(19.6.3 Syntax |

119.6.4 Example |

-~

Il oor simpig

const MemoizedComponent = React.memo(MyComponent);

export default React.memo(MyComponent);

-

£/ MyComponent . js
import React from 'react’;

function MyComponent({ name }) {
console. Ius( "MyComponent Rendered”);

return <p>Hello, {name}!</p>;

/1 App.js
import React, { useState } from 'react';
import MyComponent from './MyComponent';
function App() {
const [count, setCount] = useState(0);
return (

<div>

<h3>Count: {count}</h3>

Explanation: i . } <button enClick<{() => setCount(count + 1}}>
Increment
k-3 HHCompcnent will re-render on(y when the - At
hame: prop chmges .i' ezporf tfxﬁu.ulf Reuf.mmo(ﬂgfompoﬂeni); <ﬁ35ampon.en£ name="React" />
% Clicking the button changes state in App g
but does not re-render MyComponent. } ;
: L export default ﬁpp; )
19.6.5 React.memo vs Normal Componenﬁw
. - Key Points:
Feature Normal Component Component with React.memo | [
E React.memo is used to qnfimize funcfwnal camponenfs.
Rt || R N s g iﬁ povets ey re-eders
N Can be slower in large | Faster and optimized L' parfornis’o. ahollouy coportsin.of prope
rfﬂmm npplmf,wn.; rendering. E It improves pe-l'ﬁ:rmance and user experience,
Pmps Campa.rism Not ‘ Performs shallow comparison E Use it for co:nponenfs that receive the same props
of props. frequently.
Use Case Stemple: componants Large apps or performance- 4 Do not overuse; use only where needed.
or small apps. critical components. L )
— Key Takeaway:
s React.memo hslps in opﬂmizing rendering performance bg en.sw‘ing that cnmponenfs /
__ re-render anig when their props change. It is a .si.mple ye.f Powerfuﬁ tool for bui!a{in,g
= faster and more efficient React applications. | |ll|




useMemo

19.7

9
119.7.1 What is useMemo? |
% useMemo is o React Hook that returns a memoized volue. l
¥ It is used to memoize the result of expensive calculations Dessidarcas o0 S
and return the cached value. R e e
¥ The memoized wvalue is recomputed only when its Does NOT recompute.
dependencies c."lo.nge.
¥ It helps in improving the performance by avoiding

unnecessary recalculations.

[ useMemo(()=> computeExpensiveValue(), [deps])

A J

Dependencies are Chansed

Recomputes the value.
Returns new value.

- Use Cached Value Recompute Value

19.7.2 Benrefits of useMemo |

1. Improves 2. Optimizes 3. Better User 4. Useful for 5. Prevents

Perfnrmancz Renderhs Experience Expen.si.ve Operations Unnecessary Work
suil 4 »
- ol 7r L
Avoids expensive Reduces CPU usage Smoother UI updates Ideal for heavy Re-computes value
recalculations on 53 using cached and fa.&'fer response calculations, ﬁi‘f:aring, ardg when d:ependencies
every render. computed values. times. sorting, etc. actually change.
| 19.7.3 Syntax | ‘ 19.7.4 Example |
I // ExpensiveCalculation. js /7 App.js

const memoizedValue = useMemo(
() = campuéeExpsnszVaiue,
fdepgndencgi. dependancy?, o]
¥

Explanation:

¥ computeExpensiveValue is the function that returns
the value.

¥ The function is execubed only when any dependincy
changes.

% Otherwise, the cached volue is returned.

(19.7.5 When to Use useMemo?

When performing expensive calculations.

to prevent unnecessary re-renders.

* %k % k

across renders.

When filtering, sorting or transforming large data sets.
When passing computed values to child components

When you want to cache results and reuse them

import React, { useMeme } from 'react’;

function ExpensiveCakuia:t:’on({ numbers }) {
const sum = useMemol(()=> {
cunsnla.fugf'ﬁuicuiuﬂng sum..."):
return numbers. reduce ( (ace, num) => ace + num, 0);

}, [numbers]); /7 Recompute only when ‘numbers’ change
return (
<div>
<p>Sum: {sum}e/p>
</div>
);

L,

export default Expens:'u Caleulation;

import React, { useState } from ‘react’;
import ExpensiveCalculation from './ExpensiveCaleulation’;

function App() {
const [count, setCount] = useState(0);
const mumbers = [{, 2, 3, 4, 5],
return (
<div>
chI2useMemo Example</h3>
<button enClick={{)} =» setCount{count +1)}>
Increment Count
</button>
cP>Cpunt.‘ {comt}-t/p»
(.Expensl'veﬂn.[culnﬂort numbers={numbers} />
</div>
X

}
export default App;

Key Points:

[ [ useMemo refurns a memoized (cached) value.
M It recomputes the value only when dependencies change.
[4 It is used to optimize expensive calculations.
[l It improves performance and reduces unnecessary work.
[4 Do not use it for small or cheap calculations.

| 19.?.6_ tise:"l_emalvs Nor_n'i_af I_Cafculaflon J

Feature Normal Caleulation useMemo
Re-computation Runs on every render Runs only when dependencies change
qucnrmm Can be slow for gxpen.:t'm nlmn:ﬁnns Faster due to co.chmg

Caching No caching Uses cached value
Use Case Simple calculations Expensive or heavy calculations
Hook/Method Direct calculation in component React Hook: useMemo()

~ Key T?.keaway:

% s

_..

useMemo is a Pmerfu.f Hook for opﬁmiain_g perfarmmce bg memoizing expensive
calculations. It ensures that the computation is done only when necessary, making
your React appﬁcaﬁoﬂs fasﬁer and more eﬁiciené.




A

9.8 useCallback

9
2 |
£9_§ 1 What is useCallback: | useCalback ) v inskine,, Lobasl) ]
%¥ useCallback is a React Hook that returns a memoized
callback function. / \
¥ It is used to prevent unnecessary re-creations of Dependencies are Same Dependencies are Changed
& Retl.l.ms é.hg same Cma.fgs a new ﬁﬂlcﬁm
functions on every render.
funcﬁon reference. refgrence_
% The function is recreated only when ils dependencies Dogs NOT ranreats. Recreates the callback.
change.
¥ It is useful when passing callbacks to child components
that rely on reference equality (like React memo).
) o B Same Function New Function
19.8.2 Benefits of useCallback | Reference Reference
1. Prevents 2 Impraves 3. Better with 4. Stable Function 5. Cleaner and
Urmcessa.ry Re - creations Performance Memoized Components Reference Efficient Code
5 : S V2
The callback function Reduces unnecessary re- Works great with Provides a stable function | | Helpful in large applications
is recreated only when renders in child components React memo or Fure reference, preventing to maintain performance
dependencies change . and improves speed. Component. unwanted updates. and code quality.
\ \ J A\
1 19.8.3 Syntax | 19.8.4 Example ‘
const memoizedCallback = useCallback( /7 ChildComponent . js f’f “ep.Js i
; ; import React, { useState, wseCallback }fmm react’;
0= { import React from 'react’; import ChildComponent from *./ChildComponent';
/7 function logic ;
ol - Riiipaane i < r |- Feikion A
4 o St Y const [oount, sefCount] = useState(0);

\

[ a’ependsncyi, dependencyz, |
);

Expfa.nnﬁon ; I

*
*

*

/

LY
The function is returned and cached. o s
It is recreated only when any dependency
in the array dmn‘ges
Otherwise, the same function reference

is returned.

console . log( ‘Child rendered);
refurn
<button onClick={onClick}>Click Me</button>
P
D

export default ChildCompenent;

const handleClick = useCallback(() => {
console. log( "Button clicked');
3, [1); /7 will et change on re-reader

return (
<div>
<h3>useCallback Example</h3>
<p»Count: {count}</p>
<hutton onClické(() => setCount{count+1)}}>
Increment Count
</butfon>

<ChildComponent onClick= {handleClick] />
</div>
);
1

- wporkdifatt. Hop;
19 8 5 When to Use useCaHbo,ck? ‘ *
ey 3 Key FPoints:
% When passing coﬂba.ckfmhmsiocﬁddcompanenfs —
that are memoized using React. memo. ] useCallback refurns a memoized (cached) callback function.
¥* When the callback fur:cfion is used in dsparufency E The funcﬁm is recreated un.fy when o!ependencies cjm.nse. e
arrays of other Hooks (9-3” “seEﬁec”- [A It helps prevent unnecessary re-renders in child components.
%* When you want to avoid unnecessary fmcfian A I L i :
re—creations on every render. by e " s
* When the ﬁmcl‘.inn & used it Pm-ﬁ:mance—crifical E’ improves performance eps function references s i
cumponsnts =
[ 19.8.6 useCallback vs Normal Function ' useCallback
Feature Normal Function
Re=creation Created on every render Created only when dependencies change
Reference New reference on every render Same reference if dependencies are same
Performance May cause unnecessary re=-renders | Optimized, prevents unnecessary re=-renders
Best For Simple or small components Large apps or memoized child components
Hook /Methad Direct _fum:t:'m React Hook: useCallback()
Key T:akeawa

useCallback helps in optimizing performance by memoizing callback functions.
It ensures that funcﬁons are recreated only when necessary, reducing unnecessary

re—renders and improving the efficiency of React applications.




19.9 Lazy Loading

(19.9.1 What is Lazy Loading?

A
when f.hey are needed.

*
application.
E3
e
implement lazy loading.

._1_9.9,2 r?en?ﬁf_s of L_azy f—_"“«d’:’fﬁ |

Lazy Loading is a technigue to load components only

I hefps in reducing the initial bundle size of the

React Provides React . lazy() and Suspense to

| Lazy Loadl'ng Flow ]

User Requests
a P 298

2 —

It improves performance by loading code on-demand.

Initial Load
(Small Bundle)

Compmen.f

Load Component
on Demand

—> o °

Oniy req:u'red componen.fs are f.oa.ded.
reducing load time and bandwidth.

1. Faster Initial Load

2. Improved Performance

P |

3. Better User Experience

&

w i

4. Reduced Bandwidth

Reduces the initial Loads only the code Users see the app Saves bandwidth by Makes large applications
bundle size, so the app that is needed, faster and experience loading code only more manageable and
loads faster. improving performance. smoother navigation. when necessary scalable.

119.9.3 Syntax | 119.9.4 Example |

( At fmpor! React and rcqm'.rci hooks | 1 P ﬂ_ﬂp.js

import React, { lazy, Suspense } from 'react’;

£/ 2. Lazy load @ component

const MyComponent = lazy(() => import(' /MyComponent'));
/¢ 3. Use Suspense to show fallback UI while loading
function App() {

return (
<div>
(h.?)vq’_n:.ry qud_.'_qs Emmpfg‘fﬁ.?)
<Suspense fallback={<p>Loading component...</p>}>
<MyCompanent />

/7 MyComponent . js
import React from 'react’;

funcﬁinu MyComponent( ) {
return
<div style={{ border: 'ipx solid
*4CAF50', padding: '10px' }}»
<h3>My Component</h3>
‘F}This component is loaded

€/ %iispensas lazily. </p>
</div> </div>
); );
2 }
export default App;
LS
ort default MyCe nt;
Explanation: W i e H et

¥ React.lazy( ) is used to dynamically import a component.

% Suspense is used to show a fallback UI while the component
is loading.

#  The component is loaded only when it is rendered.

19.9.5 When to Use f_azH f_oaa{ing? |

¥ When you have large components that are not needed
on inifial load.

# When components are used in routes or on specc:ﬁc
user actions.

% When you want to improve the performance of

import React, { lazy, Suspense } from ‘react’;

/4 Lazy load MyComponent
const MyComponent = lazy(() =>
impart (', /MyCompanent '} );
Sfunction App() {
return
<divz
<h2>Lazy Loading Example</h3>
‘Suslpense J‘ailback-fﬂp}Londing
component. .. </p>}>
<MyComponent />
</ Suspense >
< /div>
)i
}
export default App;

-

Keg Points:

) Lazy Loading loads components only when they are needed.
gﬂmduuswbbibumﬂesiumd&npwvespeq‘ormu.
i React. lazy( ) is used to dynamically import components.
[4 Suspense is used to handle loading state with fallback LI,
m US& LH.ZH Lmdiﬂg fﬂr IGJ'SE CmﬂPDﬂeﬂés a.rl.d rﬂutg_bﬂmd CDdB spﬁffl)lg

larsn a.oni:w,ﬂnus.
| 19.9.6 La‘_"tb_‘ Lou.__d.tn.g vs Norm_af Import
Feature Normal Import Lazy Loading
Leading Time Al components are loaded at once. Components are loaded on demand.
Bundle Size Larger initial bundle size. Smaller inifinl bundle size.
P‘erﬁarmm Slower initinl load. Faster inifial load.
Use Case Small applications or critical components. Large applications or non-critical components
entati import MyC ¢ "/ g, | const MyComponent = lazy(() ==
Inplementation. | import MyComponant from '-/MyComponent'; W
— Key Takeaway:
_“’_ Lazy Loading helps in optimizing React applications by loading components only when needed.
i It reduces initial load time, saves bandwidth, and provides a better user experience.

L




19 .10 Code Spliffing

19.10.1 What is Code Splitting?
%

fadeSPliﬁingisafszquzfaspﬁfywco&emb

[

How Code Spltting Works? |

User Requests

smaller chunks (bundles) that can be loaded on demand.

* Instead of f.onding the entire apph‘mﬁm code at

only the required parts are loaded.

improves the performance of the application.
Suspense and dyna.mic imioorf( )

|19.10.2 Benefﬂfs of Code Spfi.f:fing |

React supports code splitting using React.lazy( ),

once,

—

It helps in red.'x.wing the initial bundle size and

Initial Load Load Other upment / Route
(Main Bundle) Chunks on Demand

°®

] o —

-

Urdyfhemesmrycodeisfmdeafbuﬁaﬂy.
Ufherpm{sm[aadadmlgwﬁmmded_

1

2 Im]praved Pe::formnce

W W

3. Better UserExPerIance

4. Effncw‘ri Resource Usage

5. Scalable Applications

=1

Loadsaul‘gfﬁscade Usersgeffa.sferiw.d Reduaeswmacesswydaia Mpshbw‘ldingsmiaﬂs
that is needed, when times and smoother Ermferandimpmm applications with better
it is needed. navigation. resource utilization. mamfmabdtty

| 19.10.3 Sgn.f:ax | [19.10.4 Exampfe

- /71 Lazy load o component asing React.lacy( ) /1 MyComponent js 1/ Agp s /¢ App with Route-based

const MyComponent = React.lazy(() => import(  /MyComponent'));

/7 2. Use Suspense to show fallback UT

Emparf React fruru Iru'lir:f','

import React, { Suspense } from ‘react’;
const MyComponent = React lazy(() =

/¥ Code Splitting (React Router)
import { BrowserRouber s Router,

Routes, Route } from ‘recct-reufer-dom’;

import { Suspense } from 'react’; ﬁMim f':gcwponmtf) { import (. /MyComponent')); R
function AppC) { Lo " import (" /pagerHome"} );
refurn <div Sff,lk"r{ border: 'J'Px solid M::\ !:PP{J { const About = Rnﬂd-l'alyf() =5
<Suspense faﬂbnti-{tdlui_wﬁng..,ta"div>}b *4CAFS0", padding: "10pz" }}» "-rd_.'f: import (. /pagessibout '] );
e <h3>My Componant</h3> <h2sCoda Splibling Examplac/hds | furction AppC3 {
</ Suspense> <p>This componant is loaded <Suspense fallback={<p>Loading "f;:‘;*
); using code splifting, </p> compenant. . </p>}> <Suspense follbacks{ <div>Loading .
} </divs <MyComponant /> «/diva}>
“ 3 </Suspense> <Reules> b
. 1 i <Rade pathe'/" domant=(<tome /2) />
Expfnna.twn: } «/div> <Rods pathe’ /sl lenerd=(<Abad )} />
W Poachlanl) it o iy et s g, N )i c,:s.."w.,.,..,
¥ Susperse Is used to duplay o fallback (T while the — T | eaport defaudt MyComponent; f </Rouer>
companent is being loaded. export default App; &
e The component is loaded only when i is rendered, L oport dofault Appi )
Key Points:
19.10.5 When to Use Code Spl‘.[ﬂ:ing? r 3
E Code S’oﬁ&ing spﬂih your code into smaller chunks.
% When your opplicalion has large components or libraries. [ It loads only the required code on demand.
% When cerfain features are used m.refg ) Reacf..l!azg() and unpor'ff) are used for code splitting.
¥ When you want to improve the initial load time. [ Suspense helps in showing fallback UI while loading. W
¥ When using route—based or feature-based modules. M It improves Parfarmnnce and user experience.
¥ When b"‘”"‘"& ’ﬂfyl"xﬂi‘ React "PPI“:""[-M E Use code sphﬁﬁng ﬁ)r L’:.rge or mfrequmfl'.g used modules.
19.10.6 Code Spiiff.i.ng vs Normal Imporf
Feature Nermal Import Code Splitfing
Loading All code is loaded af once _Code is loaded only when needed. Y
Initial Bundle Size .La.rgtr wfml'. bumﬂ.c size. Smaller initial bundle sire
Ferformance Slower initial load. Faster initial load
User Experience May cause slower navigation. Smooth and fast navigation.
Use Case Small apps or nmf:ie PrnJez:fs. L:u'su apps or can{gx Frcuwf.s
Implementation import MyComponent from ' /MyCamponent’; const ”350"(5”““*5' Rﬂifﬁsf“ i

— Key Tq.keawa.y:
~ I L

better performance and user

Code Spﬁ&hg is an l.mpm'fu.n.f Ffbnizu.f:iun !ecﬁniqus in React appfmaf.wns
It reduces the initial bundle size, loads code on demand, and provides a

experience .




‘1 9.11 Su,spense

]
?

19.11.1 What is Suspense? | [How Susporse Worke? |
* fuspler:-se is a Raafi: component Umﬁ lets you Beiiee Child G ‘ Shaw C ¢

wait for' smﬁhmg before rendering . App ol .y
# It is used to show a fallback Ul while the

b 5 et CEL i °'_'-_"
¥ It works with React lazy() for code splitting et

and with data fe{:d:ing libraries .
-*-Ifimpmvesuserexpgrcembyq.uqidmg Suspenmshméhefaﬂbackméﬂﬂmmmpm&niordaﬁa

blank screens and showing a meanmgfu.l'.

Gmadg,ﬁhmitsﬁomihemdmnﬁgnf.

fallback while loading.
[ 19 12 Beneﬁfs of Suspense |

1. Better User Experience 2. Cleaner Code 3. Works with Code 4.Imprwadpuﬁnnm 5. Prevents Layout Shift
7 Tr . ,?:i
Users see a fallback Smlphﬂesfpacbngsfa.&s Sea.mlasslymrksmih Lmdsmlyuhai&smeded Fallback Ul keeps the
instead of a blank by handling them in one React.lazy( ) and data and shows fallback until layout stable while
|19 Ok Syn{‘a.x| 119.11.4  Example |
<Suspense  fallback={ <FallbackComponent />}> 74 Mgapial Ji 1/ App.js /7 Output Flow
<LazyComponent /> import React from ‘react’; Engert Faad, { Sax } from ‘react’; /7 1. App renders.
</Suspense> ; const LazyComponent = React lazy(() =5 | /7 2. LozyComponent starts loading.
fmi:" WKJ f import("./MyComponent'}); 44 3. Suspense shows fallback.
Explanation: <div style={{ border: 'Ipx solid | function App() { Gty .
_ _ $4CAFSO', padding: '10px" }}> | retum ¢
¥ fallback: The Ul to show while the child compenent <h3>My Componante/h3> <divs 7o O il ol oy
is loading. <p>This component is loaded <h2>Suspense Example</h2> is displayed
%  LazyComponent: A component loaded lazily using using Suspense. </p> <Suspense fallback={<p>Loading " i
React lazy( ) or a component thal suspends while </divs component. .. </p>}> ¥
Jfetching data. H <LazyComponent /> This component is loaded
) </Suspense> using Suspense.
</div>
expari dlfﬂuﬂ Myﬁunwi; } 3-‘
default 5
119.11.5 When to Use Suspense? e
¥ When using React lazy( ) for code splitting. Key Points: |
* "s““‘mf“‘“t“ﬁm;“:hmiﬂjwmd [ Suspense shows o follback UT while the child is loading.
uspense (e.g., Reac ol : . Lkl ) e
§ Wit b Mot UL while @kasmﬁhkwcf.fazy and data fetching libraries
costanbs ook M It improves user experience and prevents blank screens.
¥  When Lrninmvm.g user sxPerierm dun.rlg async E I k‘e’“ the code clean and Fasy to RAnage.
mtm_ @ Use meanir:&fu.[ ﬁﬂbach far a better user experience.

[ 19.11.6 Suspense vs Normal Loading

Feature Normal Loading {useState, uﬂEﬁ'ﬁdJ Susp-mse
Handling Manually manage loading state Automatically handles loading stafe
Code Simplicity More code (loading stafe, error state, efc.) Less code, cleaner
User Experience May show blank or partial LT Shows fallback until ready
Works With Any data fetching method React lazy( ) and Suspense-enabled libs
Pcrfﬂunm Dlinam's on unielmmlaim ﬂ'Pbmed _far async undal-.n'ng
Best LUse Simple apps Modern apps with code splifting or data fefching

K Take

e'g e 4 Suspense makes it easy to handle loading states in React applications.
It works hand-in-hand with React. fczg() and async data feﬁchmg te
Fruw'de a smooth and modern user experience .




19.12 Error Boundaries

°
1 19.12.1 What is an Error Boundar_‘&? | P oo Bocdiaas Mk ]
% An Error Bou.ndarg is a React compamf that )
catohas JavaSeriph errors angwhere t s child C""‘F"“”"E o tne A : b=
] s Ghild. Componiank Gukihui: v

E 3 Riagsihusgerm'smddaplaﬂsq.faﬂbnc}cw

instead of crashing the entire application. e »
¥ Error Boundaries cafch errors durmg renderins‘

mhfecycle methods, and in constructors ofH:.e

child components.

e Theg do not catch errors in event handlers,
asynchmnaus code (e.g., set Timeout, feéch_} or and show a graceful fnﬂbud: ur

errors thrown in the Errer Bau.lw‘.a.ry d‘.&e{f

| 19 1422 Benefits of Error Boundaries _-

. Prosata dp Groh, || | 2. 1Bl G Evparianice 3. Easiar Dabugging 5. Produckisa Ready
0 & 7 7y (%

Séapsﬂmenﬁmkaaﬂé Displagsume«mr‘.nﬂfuf. Helpshloggingws Errorsf.nmpa.n‘.afiﬁe Esm&nifor&uifdh&

nppfrmcms‘wgduefa msageirmfaad:{fa fardab%mgmd mdnmfaffacfo‘ﬁher robust and reliable
errors in child components. blank screen. monitoring. parts of the application. React applications.
| .19 12 3 EXCU“PI{E Eﬂ'or Bomﬂ{m'y Conlpomt | 19 12 4 L!{SU‘I.& Ef'rol" BWH
f import React from 'react'; 1 ( impart React from 'react';
class Ermrﬂou.ndu:y extends Rua.l:t.cw { ..m‘oan-t Ermﬂauﬂdary ‘frm './Errorﬂoundnry'.-
constructor(props) { import MyComponent from './MyComponent';
super(props);
this.state = { hasError: false, error: null }; _fumc{.m 1‘1;:\,:(3 {
} return (
static sltDcr(wdSEnhFrthrmflrmJ 7 <div>
return { hasError: true, error }; <h2>Error Boundary Example</h2>
} <ErrwBonn.a'.a.ry:-
:urupnnﬂiMnicffmr. errorInfo) { ) ‘xg:gwcg:wmui iz
console. error{ "Error caught by ErrorBoundary:”, errer, errorInfol; el Y
7/ You can_also log error to an error reporting service ’ B
} i
render() { }
if (this state hasError) { nxpm-i dxfﬂuﬂ r‘tup; J
return {
zdiv style={{ padding: '20px’, color: ‘red’, border: '1px solid red’ }}> Exp{mafion;
:h.?.\-Smnl‘_hi.ng went W.c/hﬁ}
<p>{this.state error?.toString( } } </p> % If MyComponent throws an error, it will be caught by
. < Fdiva ErrorBoundary.
} # Instead of crashing the app, the fallback UI will be shown.
T el o # The error is also logged in the console (componentDidCatch).
}
export default ErrorBoundary; /| Key Foints:
| 19.12.5 When to Use Error Boundaries? [ Error Boundaries cafch errors in rendering, lifecycle methods,
% When building large and complex React applications. and constructors of child components.
# When you want to prevent Ul from breaking due [ They do not cakch errors in event handlers or async code.
te errors in child components. z heicanielh 1
B Whin gmi need to display o cusbom Fallback UT EMW“P‘” i A
or error message Eﬂﬂwabtswm‘uordmiparhquowoppmtﬁfﬂwm
% When you want to log errors for monitoring A React provides error boundaries to build resilient applications.
__and debugging. L
19.12.6 Error Buund.n.ry Vs Ery.._.cﬂﬁcﬁ.
Feature Ervor Boundary (React) try...cateh {JavaSeript)
Scope Cadches errore in Renct companent free Eutchnarrm.‘nnﬁndafcﬁd_:
Where & works E“:I_E_crg'.l!% Hfl_ c_gdl___irm‘.a'wii maﬁﬂs Hn‘g_u_\‘wrl__m_fa_kuw__codc o
Catches async errors No Yes
Catchas eveni handler errors No Yes
| UT Fallboek Yes (shows fallback UI) _No (you munt handle it manually) I o
Purpase Prevent app crash & show fallback UT Handle and recovar from errors
Builk-in (React) Yes (React feature) No (JavaScript longuage feature)

f—KeH Takeu.way.‘ E

L R Boundaries are an important feature in React that helps in handling errors /I

—— gracefully. They prevent the entire app from crashing and show a fallback UI,
Wl Praviﬁns a better user experience and ma.ki.ns your app more reliable




19.13 Dyn.amf.c Imporﬁs

19,181 Whabi = \Divamic: Trport?

*

*

when they are needed.
React uses dymm(.c z'mporfs with React.

%mﬁchparﬁ:’suum.&fubnd’.JavnSaipinwdﬁes
on demand usmg the mpurﬁ()funcﬂm_

It returns a Promise that resolves fo the module.
It helps in code splitting by loading modules only —

User Requests

Initial Load
(Mﬂ.i.rl. B¢.|.r|.ﬂ'.1‘.e)

[ How Dynanic Tngurts Work? |

Dynamic Import Module / Chunk
Loaded on Demand

Feature
Ready to Use

lazy (),

higmomdsouseiidirecﬂyhangcwnpwnf

or funcfion.

Ordgreqmdmddesmbndedwhenmeded,

19-..53 2 Ber:ef_ifs o___f_ Dy_na.mw Im_'p;r&s.:

1. Smaller Initial Bundle

-

&

WWwW

3. Better User Experience

b

4. Efficient Resource Usage

Loads only what is needed, Usersgef.fnsﬁsriﬂiﬁd Reduces unnecessary Helps in building large
improving load time and render and smoother nefwark requests and saves applications with better
Performwr.ce. n.uw.su.f&m . bandwidth mo.hfm'nabwiy .

18.13.3 Syptax] (07 Eands

/¢ Dynamic import refurns o Promise 1. Basic Dynamic Impart 2. Diainits Trport: &i: Evink: Maular 3. Using with React.lazy() ]

2

uninnrtf'./pa.tﬁ./&/maﬂie')
then( (module) = {
£/ use the module
3]
.catch( (error) => {
#/ handle error
13;

orR using aayr:r.fcmﬂ
const module = awaif r'.mprff’.fpaﬂl/lofmﬂduizhj;
/4 use module

ny Points:

*
E 3

*
| 19.13.5 When to Use Dynamic Imports? |

¥* % %

*

import ( ) is a function that refurns a Promise
The module is loaded only when the import( )
is called.

It can be wsed in any function or event

When & fealure or component is rorely wsed.
When o component is loaded in response to o
user action {t.s.. ﬁﬁoﬂcﬁcﬁ, rwttcﬁmiﬁuj
Wﬁmymmulhrmiﬁlwﬁnlhﬂdﬁm
of your application
hﬁm&uﬁm&h@um&mﬁu’:ﬁﬁmﬁm

asgne function loadModule () {

try {
const moduls = asait import (" /MyComponent);
console. lag { ‘Module Loaded:', module);
2/ use the module
const Comp = module.default;
/7 e.g.. rander dynamically

} eateh (error){
consola error( ‘Failsd o load meduls:', arror);
}

¥

/7 Teigger the function

loadModule ( J;

\,

function App( ) {
const handlaClick = asyne( ) => {
const module = awil impart (" /MyConpenant);
const Comp = module default;
7/ Do somathing with Comp
consols.log { 'Button Clicked, Moduls Looded’);
o

refurn {
<diva
ch.]')Dsnmrﬁc ImPnri Exnmplu(/hj:-
<button onClick={ handleClick } >
Lead Component
</ button>
«/divs
X
}
export default ﬁ;lpi

/7 This is preforrad for components
/7 with Suspense
conet LazyComponent = React lazy(()
=> import (" /LazyComponent')
b}
function Asp() {
return
<PRoach Susponse: fullbock={ spaloading. </}
<LazyCompanent />
</ Raact Suspense>
e}

}

export default App;

Ke_g Paints:

[ Dynamic imports load modules on demand.

E It hnips in code s'uﬁihhg and reduces inifial bundle size.

& import ( ) returns o Fromise.

[ Can be used with async/await or React lazy (),

| 19136 Dgnumr'.c Impurés vs - Normal Impurfs

Feature MNormal fmiow-i Dynmu: Import

Loading Time Al modules are loaded af once. Modules are looded on demand.

Bundle Size Larger tnihial bandls size. Smaller initial bulle size

Parformance Slower initial load. Faster inifial load,

Ui Case Msags readad modides, Rl st o Jarge il
Syntax import Modula from ' /Moduls'; impart (' /Module" )

Best Use Core or essential modules Optional or heavy modules

e KEH Tﬂ.kea.wabff
2 A Dynamicfmpwfsaﬂowgau&oiuudmoddnanlgwﬁmﬂmymmed&d.
_,._ They help in code splitting, reduce initial load time, and improve
"_ the performance of React applications.




.19 14 Lar 38 AP,O[LCG.‘I{I.OH S’&F ucfur e‘

.19.14.1 What s f_arge Appfécaﬁon Structure? [WHS Structure Matters?

* A good structure makes the codebase sealable,
maintainable and easy to understand.

*‘ﬂh&[psfmmsﬁowkhpamﬂdmdm&m

# React does not enforce a structure, but following
best Ipm.cf.i.ces leads to clean and affic[ani

BE9 105 Bet Procties ifor Larae Avlntions |
g9e App

unc!ismsytomq.nqge.

A well-structured React u:opﬁcufeon grows with cm_ﬁcﬁm J

1. Feature Based 2. PReusable 3 Sepomﬁm of 4. State thsammi 5 Rouﬂ.ng 6. Consistent ]
Structure Components Concerns Structure Naming
Organize code by Create small, reusable Separate UI, business Use Context API or Organize routes in Use clear and consistent
features instead of oompmmf.s and logic, API calls and libraries [ike Redux separate files and use | | naming for files, folders
type (components, compose them. state management. for global state nested roufes. and variables.
utils, etc ). l }
19.14.3  Recommended Folder Structure | | 19.14.4  Example: Route Structure
[ 1 [ #7 rovbenitppRosstas. = ]
I— assets / # fmegs. fgﬁf_s icons - import { BrowssrRouter, Routes, Route } from “resct-rouber—dom’;
|t # Rousoble comporants | Shared and import Lagout from . /eomponsnts/common# Layaut " | Barafile:
I |_._ o # Buffon, I"P"-E. Modal, ete ) reusable import Home from i -# faatures / hame / pages/ Homa ' ﬂBfl X
I—— features # Feature based modules import Login from ' /features/auth/pages/Login’; # Kllys routes
| = auth/ # Login, Regtster, Profile o gt Dldlesiival | s . i il Vpixga# Diiibibiard * L
: I |== components/ function AppRoutes() { *
|- pages/ | Featurs e Supports nested
E I I—- services/ Based «BrowserRoular> routes.
== hecks / <Routan> Bnlprmus m‘n&ﬁf&l
| | ' index js = <Route path="/" elament={<Layout /»)> * .
| |- dashboards <Route index elements{<Home /2} /> b e i 1
| | |- componants/ cRoube paths"dashboard " slemants{<Dashboard /5) #> as
po 9P grows
E I I“ pages </ Roubes
== services/ <Route pathe"/login” element={<login /2} />
|| = index js e/ Roubes>
I-“ hocks/ # Custom hooks — </ BrowsarRoutars>
|== contests # Context API files ' }J:
I-" services/ # APl calls / Axios instance il
|== wtilss # Helper functions lj’zﬂ“ oy ! Gpot dlayaalt Appioutes)
I‘-~ constants/ # A,:p constants o ; - b y 3
T 40 elore. Ciff uaed) |norgfrgumu£-ms | 19.14.5 Examp«’;e State Mam&enwnf Structure |
I— styles/ # Global gf.y!ss /4 thame = A7 abuod e, i Ben,zfd:s
I-- APPJ’ # Root component ki State, styles import { comfigureSlore } from ' Glredis ja/toslhit ' #e Contralized state
|== indax. js # Eniry point [ and routing import authRaducar from '/ fecbaras faulh /siore fuubhStics ' p d
‘== routes/ # Rocte configuration s import dashboardReducer from °  /foatures/dachboard / store /dnshboardSlice ' ; % Predictable state
L_-___ == ————————— o axport const store = configureSiare( { *Eﬂlydﬂhwng
b reducar: {
| 19.14.6 Key Frinciples | oith: AR ® Scalable for largs
e ” doshboard . dashboardReducar. applications
(D) Organize code by fentures. not by fype b
@ Keap componants small, reusable and focused 2l
D Separate concerns: Ul logic, AP, state Key Paints:
(@) Use lasy loading and code splitting for performance o]
, ’ Structure your React app by features for scalabiify
© Follow consistent naming and. folder structure. B Sparate U logic. AFT and state for bebler maindainability.
[ lse rousabl o s and iatant ing
[4 Use proper routing and state management for large apps. &
[ Gosd structure = Fasy to develop, maintain and scale

; 19.14.. 7 _Go_od. Structure vs .Bo.d Structure |

| Aspect |  Good Swchure | Bad Shrusurs _ o
 Obpeniokion; | leebow bt || Byofe fyee: Commpmems: dfile; wti:)
Rewaabiliby High (Reusable components) Low (Duplicate cods)
Sealability Fany to scals Hard fo scale B
Maintainability Eany to maintain Difficult to maintain -
Collaboration Teams can work in parallel Conflicta and confuaion
Plrfnm- q:éwu'.:ta'. ik iq.:s loading Larsc bundle, slow load time

— KBH Takeaway:

. | 2 A well-structured React aﬁnf.u::afr.ou is the _fnunn‘aémn af sc:alaj)i_l[ifs, ’Delfarma.n.ce
ﬁ’i and maintainability. Follow best practices, organize by features, and keep your
\1'g wols elown vl msclalur:

aal




18,135 Scalable React Archifecfure_

19.15.1 Wht is Scalable React Archifecture? (Why Sclae Archtactare? |

¥ Scaloble React Architecture is the design of o React
application in a way that it can grow with increasing Snall Proisct More Features C’"‘P[“x“{y Maintainable
features, users and complexity. J Increases & Future Ready

#* It focuses on modularity, separation of concerns,
reusability and maintainability _,

% A scalable archifecture reduces technical debt and
supports team collaboration

# It makes the application easy to test, update and

19 15:2 Bes£ Prm:fu:es for Scaia&:fg Rea.:t Arcﬁtfe.cf.ure

A scalable architecture helps your app grow smoothly
without becoming messy and unmanageable

1. Feature Based 2. Separation of 3. Reusable 4. State Management 5. Routing & Code 6. Consistency
Orga.ru'zcxf.c'.on Concerns Camponmis Sp.[ﬁmg
Organize by feafures Separate UI, business Build small, reusable Use Context API, Use React Router Follow consistent
(components, utils, etc.) management. compose them. for global state. for performance. structure and patterns
19.15.3 Recommended Folder Structure 1 19.15.4 Example: Scalable Architecture Concepts
[ s [0, ate Canpgisitin Coobie ARt i) 2. Slata Manisgunint Catorafindin ji) 7
I-- app/ 3 ; A i : "
i ) e import { Routes, Route } from ‘react-router-dom'; import { configureSlare } from '@redus je/toolkil’;
I I_ ‘PP-J‘: : E’* C”TM“ A Tnport Homa. From ., Afsnunsefoeia{ pages /Home'; gt i o . ki bl aulbSlivs”;
| b= layouts # Layout components Structiure | | impord Login from '.. /features/auth/pages/Login'; import dashbonrdReducar from ./ features/dushboord falice/
|-— features/ # Feature based modules = import. Doshboard from .. /fastunes/daskbonre/poges/Dasibonre’; | doshboardSlice’;
| I auth/ # Example: Auth feature |
| I I__ ‘:'"'Pm‘( e export const stors = configureStorel {
T reduees E——
| l I_ hooks / Feature <Routes> j
| | |-= services/ Modicles <Roufs path="/" elament={zHome />}/> auth; authfeducer,
| | Y= typess <Routs paths"/lagin” slamante{<login >} /> dashboard: dashbeardReducer,
| |- dashboard/ # Another feature - <Route path="/dushivard” elemeni={<Daskboard /2) /= | },
I I I"" companants / </ Routas> ¥
== pages/ %
|l —aariican{ D s R itk
|_' shared / # Shored across features T
| |-- components/ # G ur ¢ 3 Rousable Componant (shared/components/Button, jux) 4. Lary Loading with Code Splithing
| |- hooks/ # Reusable custom hooks & Common| | function Button({ children, ...props }3 { const Dashboard * React.lary(() =>
| == utils/ # Halper functions el importt ' . / features /dashboard / pages / Dashboard ") 3;
| I constants/ # App constants <butbon styles{{ padding: 'px 16px’,
| b typess # Common lypes/intarfocces — Bodeciadiis: Wpa” 13 L oipropeds function Apatd {
[-= store/ # Stale management sefup | {childran} return {
I-- assets/ # Iﬂwgu,_fuu{s, icons App Level < /button> <React Suspense fallback={ <div>loading. .. </div>}>
= styles/ # Global styles / themes [ Selup ¥ <Dashboard /2
|-- APF'J"X # Rool conpumnf } </Ruact Suspansa>
l_ b mauler..l" # E‘d-l‘!j' Foi.rd - ]3;
| axport default Button;
axport dafault App;
19.15.5 Key Principles .
*agmbgm,me@ﬁue_w Key Points:
'*'Kaa‘o ts small, ble and fo d @memmw-wwpdm&hud-
*Slpn.'uh Itvsw,APIMdsﬁnh gwh%wdumq:mmwmﬁfy
*WWMWMM}"«M«W [#] Reusable components and shared uilifies reduce duplicafion.
*Mﬁﬂﬂiﬂwfﬂ!ﬁmﬂgnﬂd}’d&r!&uﬂm mwwiWuw&wﬂcwﬂaﬁ
*me.dm modular and testable code (4 Routing and code splitling improve performance and user experience.
el R S [/l Consistent patlerns and structure make onboarding easy for new developers

ﬁapc:i Sid;uﬁe_drqhia_ciﬁ Unstrpctured Architecture
Organization Feature based File fype based
Mainlainability Eazy to mainfain Hard to maintain
Scalability Easily scalable Difficult to scale
Reusability High reusobility o Low reusabilily
Performance Gp{mdmiﬁhzy"‘ & splifting Slower as app grows
Collaboration Taams work efficiantly Conflicts and confusion

Code Quality Clean, modular and testable Messy and Lightly coupled
— Key Takeaway: /
Ey\ ! vl Scalable React Archilecture ensures thal your applicalion grows with your business I I

__ It improves code quality, performance, maintainability and team productivity.




