l Chapter 11: State Management j
.11.1 State Management Concepti.

(11.1.1 What is State?

% State is an object that holds information which can change over time. —
¥ When the state changes, the UL is updated to reflect those changes.
% State allows a component to remember data between re-renders.

¥ State management helps in sharing and syncing dota across “oUI

mu.f.ﬁpie COmPonenfs ’

Key Points:

[V] State represents the current condition or data of an application.
[V State can be updated and UI will re-render automatically.
1 Effective state management improves performance and maintainability.

[ Good state management avoids unnecessary re-renders and bugs.

11.1.2 Why is State Management Importanf?

¥ In small aPPlicaﬂons, managing state in a single component is easy.

¥ In farge applica{‘ions, state is shared across many componenfs.

% Without proper state management, it becomes hard to track,
update and maintain data.

% State management provides a predictable way to manage

applicaﬁon data.

How State Management Heips?

Centralized Easy to Share Predictable Better Maintainable
[ State ]"’[ and Access }_’[ Updates ]—)[ Performance ]_)[ Code J

Examples of State:

w @ ©® YV @@

User Cart Items in Theme Messages in Filters in Pa.gina.ﬁon

Information E-commerce (Light/Dark) C ha£ App Dashboard Details

Key Takeaway :

_\_ State management is crucial for building dynamic, scalable and
maintainable React applications.




.11.2 Local State.

(11.2.1 What is Local State?

-~

Component

% Local state is the state that is managed within o single component.
e, ol s
% It is private to that component and cannot be accessed by other &,

State ™ confined to
components. this componenf:
%¥ Local state is created using the useState() Hook in React. l only.
¥ When the local state changes, only that component re-renders.

11.2.2 useState() Hook |
¥ useState() is a built-in Hook that allows us to add state to functional components.

% It returns an array with two values: the current state and a function to update it.
¥ Syntax:

[ const [state, setState] = useStaﬁe(iniﬂaWa[ue);]

I ! !

Current state value Function to update Initial value of
the state the state

Key Points:

E Local state is simple and easy to use.
[V] It is suitable for managing component-specific data.
[] It does not require any external library.

IZ Updates to local state are asynchronous.

P 5 — — = o

!_ 11.2.3 Example: Counter withﬂcal Siatej

—_—— : e
import { useState } from 'react'; Coarls D
function Counter() { | -eee- »
const [count, setCount] = useState(0);
return ( — J
<h2>Count: {count}</h2> ", After clicking
<button onClick={() => setCount(count + 1)}> TS -
Increment
</button> COUﬂt: 1
</div>
>:
} t )

Key Takeaway:

[ > @.r_ Local state is perfect for managing data that belongs to a single component.

It keeps components simple, modular and easy to maintain.




11.3 Lifting State Up

(11.3.1 What is Lifting State Up? | Befire Lifing State Lp

{ B

Component A Component B
%  Sometimes, multiple components need to share the i i

Not in syn
same state. Local State ‘.-ff".-g,i., Local State
%* Llﬁmg state up means moving the state to their
closest common parent component. E

¥ The parent manages the state and passes it down After Lifting State Up
as props to child camponenfs. orti Componnt
% This keeps the data consistent across components. =~ State is in parent
P e P Shared State sl el
' J," down as props.
111.3.2 How Lifting State Up Works? s Componl B
Sﬁeps to !Lfi state up:
1. Identify the 2. Move the state 3;: hss t“'iﬁ*e 4. Update the state | | 5. Parent re-renders
state that is to their closest s ) in the parent using and passes updated
shared. common parent. SpyPars 8 setter function. ibabi bo children:

PI‘OPS .

i 11.3.3 Example: Two Inputs Sharing State _!

Problem: After Lifting Up
Two input fields need to show and Parent Component ]

update the same value.
: . [ Shared State ]

Before Lt_ffmg Up (value)
Input A It B || === # :; , zﬁ\
5] |- s »
Not in sync
v
Value A :
| | |

Key Points:

| Lift state up when multiple components need the same data.

V] The common parent becomes the single source of truth.

M It he[ps in keeping the Ul in sync.

V] Avoid lifting state up unnecessarily; keep state as local as possible.
M It improves data flow and makes the application easier to maintain.

Key Takeaway :

\ll

Lf.ﬂing state up heips components share and stay in sync by moving the state
@ to their closest common parenf: and passing it down as props.




11.4 Prop Drilling Example of Prop Driling

G =) A GrandParent ]
(11.4.1 What is Prop Drilling? | wao | s
% Prop drilling is the process of passing data from a parent b l mased “ll
component down through multiple levels of components Parent A Prop is passed
to a deeply nested child component. 1 (doesn’t use) ) '; through components
es pro : that don't need it
¥ Intermediate components that do not need the data still B ¥ o i Bl
have to pass it down. Child : This is called
(doesn't use) i Prop Driuing‘
¥ This can make the code harder to read, maintain and . , |
y posses prop )
manage. 2 h /
GrandChild /"’
% It is a common problem in large React applications. (uses the prop) | €

[11 4.2 How Prop Drtumg Works? |

The data is passed down as props from one component to another.
GrandParent prop Parent prop Child prop GrandChild
(has state) {passes prop) (passes prop) = (uses prop)

11 4 3 Exampf.e User Daf:a Prop Drtl[mg ‘

Before (Pmp Drﬁﬂiﬂg) After (Without Prop Drilling)

I
I
Cantenf i 4 mede | App Profile
|
|

II 4 4 Problems with Pr'op Dﬂiimg

*‘ Makes components tightly coupled.

% Hard to manage in large applications.

% Adding new props requires passing them through many components.
% Makes the code messy and difficult to debug.

Key Points:

V] Prop drilling is passing props through many components that don’t need them.
[Vl It mokes the code hard to read, maintain and debug.
V] Use it in small apps, but avoid in large apps.
[V] Use Context API, Redux or other state management solutions to avoid prop drilling.

Key Takeawag:

3 ' " Prop drilling works but is not ideal for big applications.
@ It should be avoided and rvep[o.ced with better state ma.nagemenf: techm'ques.




11.5 Context API

[11.5.1 What is) Context API? |

% Context API is a built-in feature in React fc—r

sharing data across the component tree without
PFOP df"h‘.fuls
It Pr‘ovides a way to pass data through the

Context Provider
(state)

L I b

]
i
-~ i =
]
i

tree without passing props down manually at ¥ 3 “I
every level. Component 4 | | Component B | | Component C
¥ It is useful when many components need the (uses context) (uses context) (uses context)
same data.
. v Context API allows
* Confex;f. r"fPI makes the code cleaner, easier Co D sominants Lo: abeass
to maintain and scalable. (uses context) data directly without
assi rops.
(11.5.2 How Context API Works? g Y
Steps:
CI; fre:.te -a. 2. Wraptsthe.th . Bibes, il vilie 4, ::;w:me.the .5. Use the t:i,ata.t
ntext using components wi b the Peciides, context using in any componen
createContext(). a Provider. o useContext(). inside the Provider.

L

q1:5:3 ExamPI:Them; ;.sing Context API]

_—

import { createContext, useContext } from 'react';
const ThemeContext = createContext();

// 2. Provider Component
export function ThemeProvider ({ children }) {
const [theme, setTheme] = useState('light');

return (
<ThemeContext.Provider value={{ theme, setTheme }}>
{children}
</ThemeContext.Provider>
);
}
Light Theme ur Exampfz Dark Theme
[ece | ([ece ]

Current Theme: dark

Switch to Dark

// 1. Create Context ]

L Current Theme: [is.llt

.rqﬂ:er
-------- >
Click Switch to Light

Key Points:

i

[/l 3. Consumer Hook
export function useTheme() {

return useContext(ThemeContext);

}

.

/4. Using in any Component
function Button() {

const { theme, setTheme } = useTheme();
return (
<button onClick={() =>
setTheme(theme === 'light' ? 'dark’ :
>

Current Theme: {theme}
</button>

"light)}

M It helps to avoid prop drilling.

[] Context API is used to share data across the component tree.

[ It makes the code clean, maintainable and easy to manage.
Y g
E Use Context API when many components need the same data.
Y o

Key Takeaway:

\@,

.

Context API is a Pawerful way to manage g&}bal or shared state in React app&ca.f:ians.
It simplifies data sharing and helps build scalable and maintainable applications.




11.6 useContext()

:‘ 11.6.1 What is useContext()?

% useContext() is a React Hook used to consume Cintid Providsr
velues from the Context. { (value) }

% It allows any functional component to access e '; "*--H‘
context data directly. ,"" i, \\‘

% It eliminates the need to pass props through Component A r Component B ! Component C
mu.H:in.e levels.

useContext() allows

campananfs to access

%* It works unly with camponents mePed inside

the corresponding Provider. nent D
P — P_g_s e the context value
(uses context)
(11.6.2 Syntax | — directly.

[ const value = useConﬁexf(MyContexf); }

| ] |

Variable to store React Hook The context

the context value to consume

(11.6.3 How useContext() Works? |
useContext() reads the current value of the nearest matching context Provider above it in the component tree.

x L reads | Nearest Provid
Component | ——» | useContext() | ——» e”‘idu :""’ er

f11.6.4 Exa.mp.'.e: Using useContext() I

returns
—_— [ Context Value ]

// 1. Create Context I 3 U.siﬂg useContext() in a Componenf
import { createContext } from 'react'; import { useContext } from 'react';
export const ThemeContext = createContext(); ] import { ThemeContext } from './ThemeContext';
r // 2. Provider Component ] | =tion DLSP!&HT}!&MO {
akport, functian ThemsProvderCl ekl 1) € const { theme, setTheme } = useContext(ThemeContext);
const [theme, setTheme] = usestate{'ughf'); return (
return ( <div>
<ThemeContext.Provider value={{ theme, setTheme }}> <p>Current Theme: {theme}</ p>
{children} <button onClick={() =>
</ThemeContext.Provider> setTheme (theme === '!'.ighﬁ' ? 'dark' : 'li.ght')}:'
); Toggle Theme
|} J </button>
Ul Example < /div>
(@ce i ([eoe®
Theme: Light After Theme: dark );
. }

Key Points:

=

] useContext() is a Hook used to access context data.
] It returns the current value from the nearest Provider.
A It avoids prop dr‘ifii.rl.g and makes the code cleaner.

V] It can be used only inside funcﬁomi components.

Key Takeaway:

_\'_ useContext () makes it easy to access shared data from the context.
! It hzlps in buf.f.di.ng scalable, maintainable and clean React appﬁca.tian.s.




11.7 useReducer()

' 11 7 1 Whaﬁ is useReducerO?}

% useReducer() is a React Hook used for managing

How useReducer() Works

complex state logic Initial
% It is an alternative to useState() when the state State (wawnJ f'@pe + Pny!oad)

has multiple sub-values or depends on the previous

i

state. i
|

% It follows the reducer Pnffern similar to Redux. L e

¥ It makes state log:lc Predi.cfab[e and easier to i —
manage.

¥ It returns the current state and o dispatch func’fr.on New state becomes
to update the state. the current state.

[11.7.2 Syntax |

[ const [state, df.sloafch] = useReducer(reducer, initialState, init?);

! f ! 1 !

Current state Function to send Reducer function Initial state Optional initializer

action funcf:ian

|11.7.3 How useReducer() Works? |

1. Component calls 2. The action is 3. Reducer calculates 4. The new state 5. Component re-renders
dispatch() with an sent to the reducer the new state based is returned to with the updated
. ; on current state and
action. funcfmn. T useReducer( ). state.
|11.7.4 Exampie: Counter using useReducer() |
I/ 1. Reducer Function [ /! 2. Using useReducer in Component
function counterReducer(state, action) { EMPW% { M'RBdm;r } from ‘react’;
switch (acéion.fype) { fasctine Coutler : {
' INCREMENT" const [state, dn.spatch] = useReducer(counterReducer, { count: 0 });
ot : return (
return { count: state.count + 1 }; 2divs
case 'DECREMENT': <h2>Count: {state.count}</h2>
return { count: state.count - 1 }; <button onClick={() => dispatch({ type: 'INCREMENT' })}>
Increment
default:
</button>
return state; <button onClick={() => dispatch({ type: 'DECREMENT' })}>
} - Decrement
} </ > </button> ﬁ
</div>
);
LN } "
Key Points:
[ useReducer() is useful for managing complex state logic.
M It uses a reducer function to caleulate the new state based on actions. %
[ It returns the current state and dispatch function. -
M It is predictable, easy to test and maintain. g
/] It is similar to Redux but built-in in React.

-

Key Ta.kea.waﬂ :

\If

@ It helps write clean, scalable and maintainable React applications.

useReducer() is the right choice when state logic is complex or depends on the previous state.




11.8 Redux Introduction

®

[II 8.1 Wha.t is Redux? J Risdur Mrckibachise
% Redux is a predictable state container for

JavaScript applications. uI Action Reducer
% It helps manage the application state in (View) (What (How the

a centralized store. hnppenea'.) state changes)
% It follows a strict architecture with T

unidirectional data flow. s i s e
% Redux is not limited to React. It can be The Store holds the entire state of the application.

used with any JavaScript framework. When the state changes, the UI is updated.

% Redux makes large applications easier to

develop, maintain and test.

Why use Redux?

@

&
Rt

il

Maintainable

Centralized State Predictable Debugging Scalable
All state is stored in State d‘la.nges are Easier to maintain Tools like Redux Devlools Well-suited for Lﬁrge
one place (Store). predictable and and update. make debugging simple. and complex apps.
easy to debug.
11.8.2 Core comepts of Redux \
1. Store: A single object that holds the entire state tree of the application.
2. Action: An object that describes what happened. It has a type and optional payload. u )
3. Reducer: A function that tokes the current state and an action, and returns the new state.
4. Dispa.fch: A funcﬂ.on used to send actions to the store. Redux

5. Subscribe: Used to listen for changes in the store.

|11 8. 3 Ba.su: Flow in Redux

1. User interacts 2. An Action is 3. Aclion is 4. Reducer receives 5. Store updates
with the UI created dispatched the action and the state and
returns new state the UI re-renders

~ Key Points:

Redux provides a centralized store to manage the entire application state.
It faﬂuws unidirectional data f[ow which makes the code Predicf.able.

It has a strict architecture with Store, Action and Reducer.
Redux is useful for medium to J'.arge-scafg o.pp[ica.fions.

It improves state management, debugging and code maintainability.

NNNENRE

Keg Takeawa.y:

using a centralized store, actions and reducers.

‘@’ Redux helps manage complex application state in a predictable and maintainable way

It makes large applications easier to build, test and debug.




11.9 Redux Architecture

(915810 Wik is Redie Aréhibectura? |
CE - Redux Architecture Overview

¥ Redux follows a unidirectional data flow.

% It is built around a central Store that holds
the entire state tree.

% The state can only be changed by dispatching
an #Action.

¥ A Reducer computes the new state based on
the current state and the Action.

[—11.9.2 ] Core_ Con;onen.ts _of Redux ‘

Componenf Description Role in Architecture

A single object that holds the entire state tree | Central storage for the state. There is only
of the application. one store in a Redux application.

A Pla.m .Tava.Scri.Pf objecﬁ that describes Carries i.rtfnrmﬁon fmm the UI to the Reducer.
what happened. Must have a type property.

A pure function that takes the current state | Contains the logic to update the state based

o Reducer and an action, and refurns a new state. on the action.
Y
R

Store

Action

A function provided by Redux to send actions| Triggers the flow of data by sending actions

Dr..spa.fch to the store. to the store.

A funcf:l'.on used fo listen fur cfwnges in Nof:iﬁes the UI whenever the state cha.nses,

Subscribe s

(11.9.3 Data Flow in Redux (Step-by-Step) |

4. Reducer receives 5. Store updates
the action and the state and notifies
returns new state subscribers (UI)

UI re-renders with updo.fed state

(11.9.4 Example |
& e ST SN

Ul (Button Click) Action Store UI' Updates
[ adagic | { type: 'ADD_TODO', nL, _ . Todo list re-renders
@ payioad: ‘Learn Redux’ ) de:l.teri:l.mﬂedux} G

Key Points:

[M Redux architecture is based on a single Store.

[ Data moves in one direction: Ul — Action — Reducer — Store — UL

m State is read-only and can be changed only by dispatching actions.

[V Reducers are pure functions that return new state.

[] Subscribe helps the UI to re-render when the state changes.

Key Takeaway:

_\ : ’_ Redux architecture enforces a predictable and maintainable way to manage state
@ in JavaScript applications using a single source of truth (Store).




11.10 Store

(11.10.1 What is Store? | Store in Redix
% The Store is the heart of a Redux application. Store
% It holds the entire state tree of the application. Holds the entire state tree
of B’ application.
% There is anly one Store in a Redux appﬁca{:ian. ;
% The Store allows access to state via getState(). g oo ‘L ------------- L
% It allows state to be updated via dispatchfa.ctian). ao ‘% g
% It also allows listeners to subscribe to state changes. getState() dispatch(action) subscribe( listener)
To access To update To listen for
" the state the state state changes
11.10.2 Key Points about Store | T - el L)
(11.10.3 Store API |
[/ Store holds the complete state of the application.
Method Descripf.ion. Returns
[ State in the Store is read-only.
Returns the current state
[ State can only be changed by dispatching an Action. getState() o i Sl Current state
Iz Store is created usu:.s createStore() method. a'.ispafch(action} Di_gPa_fchg; an action to Tha. Gakion
[/ Store is the single source of truth in Redux. spdits dov Sl
. ! Resisfnrs a listener that A fun.ction.
BEpatlipranin is called on state change. | (unusbscribe)

(10204 Crating & Sioe |

import { createStore } from 'redux';

const store = createStore(reducer,

preloadedState, enhancer);

T T 1 T
Store object Root reducer Initial state Enhancer fe.g.,
(a function) (optional) applyMiddleware )
(optional)

(11105 Example |

// 1. Reducer

function counterReducer(state = 0, action) {
switch (Miion,fypﬂ) {

'INCREMENT':
return stafe + 1;

case 'DECREMENT':
return state - 1;

default:

return state;

case

i

/1 2. Create Store

import { createStore } from ‘redux';

const store = createStore(counterReducer);
// 3. Get State

console.log('Initial State:', store.getState());
// 4. Dispatch Actions

store.dispatch({ type: 'INCREMENT' }};
sﬁors.dispnﬁch({ ésFG.‘ ‘INCREMENT' });
store.dispatch({ type: 'DECREMENT' }};

E Output

| Initial State: 0
| Updated State: 1

_____________________

} /1 5. Updated State
} console.log('Updated State:', store.getState()); o - -
Key Points:

E Store holds the entire application state.

E It provides methods to access, update and listen to state sha.n.sn-.s.

m There is only one Store in a Redux application.

E State can be changed only by dispatching Actions.

E Store is created using createStore( ) fu.rl.cfl'.on.

KeH Tu.kea.wag :

__

The Store is the central container that holds the state tree.
It is the single source of truth and enables predictable state management in Redux.




11.11 Actions

. . ? h

(11111 What is an Action? | Sl B

¥ An Action is o plain JavaScript object. ur Ackaa " MCaidion) Store
¥ It describes what happened in the application. :I L »| (What |—p e .
% It must have a type property. e happened) iE

* E con have an optional payload (data). (User % (Send to Store) (ke is

Interaction) updated)

¥ Actions are sent to the Store using dispatch(). ‘_§_’ \ : & ‘ i

¥ They are the only way to change the state. B T T T T /

Ul re-renders with new state
11.11.2 Structure of an Action | (11113 Rules of Actions |
f{ ) Aetions must be Pl'm'.n. Ja.vaScrin objecfs.

type: 'ACTION_TYPE',
payload: data // optional

They must have a type property.

The type should be a string constant.
Payload is optional but useful to send data.
Actions are immutable (do not modify them).

REEE

RERHEA

"_11.11.4 Examples of Actions _ ' 11.11.5 Action Creators |
// 1. Action without payload ok % Action creators are functions that return Action objects.
{ type: 'INCREMENT' } - - ¥ They help avoid repeating the same action object.
112 Action with pay!oad # Makes code cleaner and easier to mainfain.

{ type: 'ADD_TODO', payload: { id: 1, text: 'Learn Redux' } } // Action Creator EXMP!G
const addTodo = (text) => ({

/1 3. Action with multiple fields in payload type: 'ADD_TODO',
{ type: 'LOGIN', payload: { username: ‘admin’, token: 'abci23' } } payload: { text }
3
i_11.11.6 Using Actions with dispatch() | 11.11.7 Built-in Action (Example) ‘
( /7 1. Import useDispatch ( Redux itself does not provide built-in actions.
import { useDispatch } from ‘react-redux'; We define our own action types as per requirement.

/2. Get di.spu.fch funcﬂ.an
const d.i-spa.tch = use?ispatch( b % 'INCREMENT"
// 3. Dispatch an action

dispatch({ type: 'INCREMENT' }); % 'DECREMENT'
dispatch({ type: 'ADD_TODO', payload: { text: 'Learn Redux' } }); % 'ADD_TODO'

/! 4. Using Action Creator %* 'REMOVE_TODO'
dispatch(addTodo( 'Learn Redux'});

Example:

e

Key Points:

Actions are plain JavaScript objects that describe what happened.
They must have o type property and can have an optional payload.
Actions are the only way to change the state in Redux.

Use dispaf:chf) to send actions fo the Store.

Action creators help to write cleaner and reusable code.

NEANEA

Keg Ta.keawa.y:
[

N Actions are the events that frf.gger state cha.nges in Redux.
_@_ They carry information from the UI to the Store through dispatch().
Always define meaningful action types and use action creators for better code structure.




11.12 Reducers

(11.12.1 What is o Reducer? |

k3

* ¥ ¥ *

A Reducer is o pure function.

It returns a new stafe based on the action.
It must not modify the existing stafe.
Reducers 5pec|:.f3 how the stote cha.n_ges in

response to actions.

11.12.2 Reducer Syntos |

-

.

-

b

It takes the current stofe and an action as arguments.

Role of Reducer in Redux

RS i3 » f \
Action Reducer Store
( What 3| (How state || (Holds the
happened ) changes) state)
Lo R

Reducer calculates new state

and Store is updated

11.12.3 Rules for Writing Reducers

'l

funcﬁort reducer(state = initialState, action) { —— Current state IZ Radiiears: must: be pure fuﬂcﬁons,
: ; L Action object
switch {a.ci::.on.f_ype) { d EI They must not mnd:.:fy the existing state.
case ACTION_TYPE_1': 1 Action type 1
New state for M They must return a new state object.
return newS’Ea\EsI; — action tb'F‘ 1
case ACTION_TYPE_2': a—1 Adion fype 2 M They must return the current state
return newStatel; e ':;Ea:ti;;.ﬁ; ‘:f : il
defﬂ.uH’..' Bpacths rbian E Do not perform side—eﬁacfs like API calls,
localStorage, etc. inside reducers.
return state; // return current state 1fm match e o A *
} M Use spread o'pemicr (...) bo updafe state
} a'.mmu.fn.bly.
== e =
11.12:4 Exa.m.]pie: Counter Reducer]
e d———————— — - How it Works?
const initialState = { count: 0 }; Action Dispatched C ¢ State New State (Ret )
function counterReducer(state = initialState, action) {
switch (acfm_ty'ugj { {I!Hruﬁ: IINCREMENT'} { count: 0 } { count: 1 }
case 'INCREMENT':
raturn { ...stabs, count: state.count + 1 }; { type: 'INCREMENT'} | { count: 1 } { count: 2}
case 'DECREMENT':
return { ...state, count: state.count - 1 }; {{HPQ'- IDECREMEWI} { count: 2 } { count: 1 }
default:
vwbian dlake; A o hangs Unknown #ction { count: 1} { count: 1 }
}
LS Cam};mmg Muﬂlﬂle Rgducﬂ Muﬁﬁpk Reducers import { combineReducers } from 'redux’;
e e e T - i t userReducer from './userReducer’;
User Reducer Todo Reducer - ;
¥ In a large application, we split reducers ’ iy import todoReducer from './todoReducer';

¥ Redux provides combineReducers() to

and combine them.

8

(handles todo state)

const rootReducer = combineReducers({

__

: Reducer,
combine multiple reducers into one root reducer. & * Ts:;s u::; R d«.:::
odos: oRe r
Root Reducer b
combineReducers( )
| ax'aori defam‘.f raof;Reducgr;
Key Points:
[ B Reicses: are-pure: fiinclions: Shab ealolabe: the neil-sbubs:
[ They take the current state and an action as arguments.
(%] They must not change the existing state. T
%] They return o new stafe using immutable updates. N, s
E Reducers define how the application state evolves in response to actions.
Key Takeaway:
( oL,

Reducers are the brain of Redux. They decide how the state changes based on actions.
Always write reducers as pure functions and return new state immutably.




1113 Dispaich

2
11.13.1 What is Dispatch? | s Dusite Worka: i R
* Dispafch is a funcfi.an Provided. b_l} Redux. ( uI ) ( ) ( Raducer ) ( Store )
¥ It is used to send an Action to the Store. _3"3% > aa - .
% Dispatch is the only way to trigger o stafe change. User clicks Biouss::adhicas Store updates
button and return new stafe state
% When we dispatch an action, it reaches the Reducer \ ¥ J \ J L , .
through the Store, ; E
% Then Reducer calculotes the new stote and Store Store updates the UI with new state
updates the state.
? e - .
1113.2 Pupose of Dispatch | (11.13 3 Dispatch Syntax |
[Vl I sends Actions from the application (UI) to the Store. [ dispatch(action) ]
M It triggers the Redux data flow. T T
Mﬂcmcfsw:uents(ﬁkedicks.inpuiﬂfasfahdlmgﬁ.@
[ It keeps the state edictable and confrolled s Jns g
ps updates pr - (provided by Redux) (to be sent)
| 11134 Dispatch in Redux Flow (11135 Example |
Step What Happens? Description // 1. Import useDispatch
L r i rom 'react- 20
. e itk g U import { useDispatch } fro eact-redux’;
User Inferaction (e.g:, clisks o bubton). // 2. Get dispatch function
const dispatch = useDl'.sPaich(); |
Di ) dispatch(action) is called S £
ispatch Action with en Action object. // 3. Dispatch an action - 0 -
const handleClick = () => { I
_ The action is sent to the Store dispatch({
ochion b 8o Somm | s AR type: 'INCREMENT",
] : ikt ae, )‘Pa.yl'.a-a.d.: { amount: 1 }
G processes ii and returns new stafe. }})
Store updates the state and <
tt-Fdnfﬂs 5% urI
5. S&ﬂm S{:ﬂiﬂ muf‘ws subscribe“._ refu-rn (SB n
~ Ul re-renders with the <button onClick={handleClick} >Increment</button>
6. UI Re-renders [ sy, i
[11.13.6 Dispatch with Action Creators l
Action Creator £ ki Crantar Gairng Pepaith
const addTodo = (text) => ( ; i 1
o Wrer e . U | — | dispatehCaddTodoCLoarn Redux'));
#ction objects. payload: { text } /7 Action objecﬁ is sent to Store
1

[ Dispatch is a function used to send Actions to the Store.

M It is the only way to trigger state changes in Redux.

[V It connects UI events to the Redux flow.

[V] When an action is dispatched, Reducer processes it and Store updates the state.
[] Always use action creators for cleaner and reusable code.

Key Takeaway:
"’ Disluaich is the brl‘.dse between the Ul and the Redux Store.
o)~

It sends Actions, b‘igge.rs state updu.f.es and ksaps the a.lppﬁc:a,fian pre:ﬁcfabl'.e.




11.14 Selectors

(11141 What is a Selector?

Where Selectors Fit in Redux

¥ A Selector is a function that extracts specific [ Cwmad i Selector Store
data from the Redux Store state. un (Selects data (Holds the
% It helps components get the data they need = P from state) [ P|  stale tree)
without knowing the structure of the state.
%* Selectors kup cnmpommis clean and facnsa.d_ Uses selector ﬁ
¥ They improve reusability and performance. \ B tett J ST
% Commonly used with useSelector() from 1. ____________________________________ |

react-redux.

[_11.1‘1‘.2 Purpase of Selectors

Cpmponsni re-renders when selacted data du:.nges

(11143 Example: Without Selector |

M Extract only the required data from the state.

] Make code more reusable and mainfainable.

™ Improve performance by avoiding unnecessary re-renders.

’r Compan.gn.f: d.mh'y reads state structure 9
funetion UserName() {
const name = useSelector(state => state user profile .name);
return <h3>{mm}</h3>;
Tch nnup‘a'.ﬂs with

state structure!

T100% ) Example: (Diith Selectors|

\

| 11.14.5 Selector Example (Realistic) |

// Selector
const selectUserName = (state) => stale.user.profile.name;
/ Compolwﬂ uses selector
fun.cﬁou UserName() {
const name = useSelector(selectUserName);
return <h3>{name}</h3>:
}

// Selector to get all todes
export const selectTodos = (state) => state.todos.items:
// Selector to get completed todes
sx'narf. const seﬁecf,CDmPftiedTodos = (state) =>
state. todos . items. fi&er(éodu => f'.odmcnmpl'.eﬁed);
// Selector to get todo count
export const selectlodoCount = (state) =>
state.todos.items J.msfh,'

|111;é USmg Selectors in Components ._

11.1"!.} Type of S-GLeciors-|

—

import { ureeSelector } from 'react-redux';
import { selectToedes, selectTodoCount } from './selectors';
function TodoS. O {
const todos = useSelector(selectTodos);
const count = useSelector(selectTodoCount);
return (
<div>
<ht>Total Todos: {count}</hit>
</div>

¥

SELECT()

—_—

}

( Type Description Example Use
Return a single piece | Get user name,
S
s celacns || g ol todo count
] Return mmFuhd or Filter, sort,
all] Dervd tctors braneformed data. | -caleulats. tobal
% ] Use memoization to With reselect
improve performance. library

(11.14.8  Memoization with Reselect |

(11.14.9  Best Practices for Selectors |

import { createSelector } from 'reselect';

77 Tnput -sebictor

const selectltems = (state) => state.todos.items;

/Y Mamoized salector

cxplr{ const slftc{Cﬂmphf‘dCamf - crmchl&tldrf
[selectItems],

} (items) => items. filker(item => item.completed).length

(%

Im.,uruws
performance!

Keep selectors outside of components.

Make selectors small and focused.

Reuse selectors in multiple components.

Use memoized selectors for expensive ccm..w-fuﬁans.
Do not cause side-sffects inside selectors.

HAERAEX

| Ke_q Points:

[¥] Selectors extract specific date from the Redux Store.
Iz Th-y .‘:tcp cnn\fmmnf.s dccau’c!l-d fﬂ:ur: state structure.
[ The reusability, maintainability and performance.
iy improve 4 Y P
Iz Memoized selectors (e.q., using reselect) vent unnece
g q e sy
[V Use selectors with useSelector() in react-redux,

recalculations.

Key Takeaway:
S A Selectors act as a bridge between components and

__

nug return the m‘ﬂh_t data, in the r'l'.ghi shﬂflt, at the ri.ghi time

the Redux Store.

e




11.15 Redux Toolkit

11151 What is Redux Toolkit? | How Redux Toolkit Simplifies Redux
#* Redux Toolkit (RTK) is the official, recommended [ ¢ : ’Dispatm“ [ Bidives | Store |
uay o aiite Budix loge. wn (Action) (RTK Slice) (Updated)
% It simplifies Redux by providing built=in ufilities, - > _— >
o difiailes i nes bilorgliabc et ﬁ aﬂ' .
¥ I is part of the 'reduxjs/toolkil’ package. e § 5 S sl _— ke &
*Rfl&ipsu&wiﬁeﬂeduxmd&ﬂﬁaﬁismﬁzrfo with UT usahg!‘!‘() with e in Redux Store
read, maintain and scale. ~ Y s - ~ k J = : J
¥ It uses Immer internally to handle immutable L — W e e J:
updates. Updated state is sent back to Ul

(11152 Why Use Redux Toolkit? (11.15.3 Core Features of Redux Toolkit |

configureStore() — Simplified store configuration.
createSlice( ) ~ Combines actions and reducers.
createAsyncThunk() - Handles async logic easily.
Buﬂ-hbm*%ﬂdhlosk,kmmﬁesimm_
Less bm’isrpi.u.ﬂe - Write more code, less selup.

Type.gcrifn‘: sup’om'l‘, — Built with TS in mind.

DevTools integration — Enabled by default.

[ Reduces boilerplate code.

@ Includes useful buitt-in APIs. @
B Proitides goedt Al it best pracises,

[ Works great with TypeScript.
[ Includes Developer Tools support out of the box.

* # & & & & »

. 11.15.5 Basic USczge Overview _

(18054 Installation ]

npm install @reduxjs/toolkit react—redux Create
Slice
11.15.6 .Exa.m,uie: Counter with Reduwe Toolkit
/7 1. Import required functions 11157 Sl Shaptars|
import { configureStore, createSlice } from '@reduxjs/toolkit’; _11 5 _c.r'_ ] ¢ _r'u.c u."e- J
/7 2. Create a slice [ ’
const counterSlice = createSlice({ c"qé‘suc':(? L .

§T tar' name: 'sliceName', £/ unique name
““T'ﬁi"“ ST tnibialState: { ... ¥y A7 tnidink cbate
initialState: value: s :
reducers: { rdﬂcfrs' { !

increment: (state) => { state value += 1; }, AR o gt B Lshd
BGRE TGy e - 1: } action2: (state, action) => { ... }
I ; SLat ot )
}uﬂé: Sbila) ® Eoatibioalie =0 § extraReducers: { ... } // for async actions
a 1
/¢4 3. Export actions and reducer e e ———
export const { increment, decrement, resef } = counterSlice.actions; 1115 8 creaﬁgr‘hbm.c?—hunkf.) (For f’ﬂyﬂ-r: LD&I'-CJ
export dcfnuﬂ; counterSlice. reducer; : :
// %. Configure staore // Example: Fetch todos from API
i.rn'ooré { .ccn.ﬁsm.giorc 3} from 'ﬂredu.zjsfl‘.oalkii'; import { mﬂﬁ"a".ﬂ"“cw"‘ﬂk } from '@reduxjs/toolkit’;
import counterReducer from './counterSlice'; export const febchTodos = createAsyncThunk(
export const store = :mﬁgmstan({ todos/ fetchTodos' ,
reducer: { async () =» {
esintari counbisRidisar const response = awaif fetch('https://jsonplaceholder. typicode.com/todos');
} return awaif response json();
38 .

(11.15.9 Key Points |

[ Redus Toolkit is the official way to writse Radux logic.
[/l It reduces boilerplate and saves development time.

[/l Use configureStore() to create the store.

[ Use ereateSlice() to write reducers and actions together.
¥ Use createAsyncThunk() to handle async operations easily.
[ It includes Immer, DevTools and best practices by default.

| 11.15.10 Summary |

» % Redux Toolkit makes Redux development simple. fast and efficient.

~
= @ = # It provides powerful APIs like configureStore(), createSlice() and createAsyncThunk().
¥* It Jmffm build scalable and mainfainable state munns'enumf. with [ess code and betfer structure.




11, .16 :Arsyn.c Redux

;"fsgnc Redux Flow

g R I 'S g

11161 What is Async Redux? |

Component Dispatch Middleware
¥ Async Redux is used fo handle asynchronous wun CThunk Action) (redux—thunk)
operuﬁm.s like API calls. 2 = >
% Since Redux is synchronous by defoult, we use Lj:-l ﬁ 'aﬂ
middleware to handle async logic. Trigger an Dispatch Bl
% It allows us to dispatch functions instead of A H
plain action objects. ! Dispatch Actions Store N
% Async Redux helps in fetching, adding, i (Giceasss /Fallure) fl’-lpdui Sfa.l‘.e} (Redux Store)
updating and deleting data fr'om servers. L % .
Send result back ‘.{uda-te. state Store holds
based on result new state )
11.16.2 Why Use Async Redux? | II 16.3 Mtddiewo.re for Async Radux
M Handles APl calls and asynchronous tasks easily. | (o redux-thank l

+ Adlows dispalching functions (thunks).
» Thunks receive (dispui&'l, ge.fs:’:ais) as arguments.
 Performs async tasks and dispatches actions.

* Alternative Middleware

| Improves user experience in real applications, * redux-saga — Uses generator functions.

* redux-observable — Uses Observables (RxJS).

E Kseps components clean and simple.
m Centralizes async f.ogl'.c in actions.
m Provides loading, success and error states.

'112:36 4+ Thuak Sustas 11.16.5 Async Flow with redux—thunk
L d J d
inetion: fulchDatat) { ] Ste Action What Happens?
F Jfe P lappe
return async (d{'.slpuich. SBES‘EE.hJ = ; Event User performs an action
dispatch({ type: 'FETCH_REQUEST' }); // start loading - g fmgast (e.g., button click)
try { Ciamppenrh - dingmiring:- 2 Wi
const response = awail feiﬂh('hﬂps://u‘pé.uamlph.cm/dalm'); 2. ‘ﬁ Dispatch Thunk funnh'.on e ¥
const data = await ru:pnnsa.‘jsmf); = >
dispateh({ ype: 'FETCH_SUCCESS', pagload: data }); 3, a redux~thunk Middieware | Middimware inisrcepts and
} cateh Cerror) { -2
dispabch({ typs: 'FETCH_FAILURE', pagload: error }); 4. ﬁ APT Call EM* makes async request
} server
) 5. Dv.spu.tch Result Actions f ¥ 7
Reducers update state and
B a Rudiown & shame ilipiitte: | Gples SRt ow okt
6

1116 6 Example: Fetch Data with redux-thunk

11.16.7 Reducer Handling Async Actions
/7 1. Ackion Types (const inckialState = [
export const FETCH_REQUEST = 'FETCH_REQUEST'; Cmiliing: s \
export const FETCH_SUCCESS = ‘FETCH_SUCCESS®; data: [1J,
export const FETCH_FAILURE = 'FETCH_FAILURE™; I | @ o *
i
AF 2. Thunk Action function dataReducer(state = initialState, action) { \'
export const felchData = () => async (dispaich) => { swifch fu:iénn..lgpc) {
dispatch({ type: FETCH_REQUEST }); case FETCH_REQUEST:
iry { return { ...state, f.au.dur.g true, error: null };
const res = awaib fabeh('hébps:// jsonplaceholder. typicode . com/posts'); ecase FETCH_SUCCESS:
const data = awail res, json(); return { ...stale, loading: false, data: action. payload ¥
dispatch({ type: FETCH_SUCCESS, payload: data }J); case FETCH_FAILURE:
} catch (err) { return { ... state, n‘.ondanﬂ fcf.u, error: Mﬁan..pa.ylond };
dispatch({ type: FETCH_FAILURE, payload: err.message }): dafault:
} refurn stafe;
) L
11 168 Best Frm:b.ces | 1116 9 Key Faints |
rEKupnsymhswmm&huthM‘!mcmpmh. *WMBM&MWWM
m Dl.upﬂ.kﬁ. !oﬂdlng success and fﬂl‘ﬂﬂ actions. ®  redux—thunk middleware allows dd—?ﬁiﬂﬁlﬂg _fmi-m (thunks).
M Handle errors srmﬁ-ﬂy. * T Enshaand z
mammm"twwm *&chﬂd&g,smssmarrwsmforht&rw
M KIIP AFT URLs and constants separate.

*ﬁs&mRﬂﬁamﬂhsnﬁ‘kﬂﬁaﬁWwﬂrﬂl-im

3 Async Redux helps handle APl calls and async operations smoothly. I Action fﬁuyv:J fUPdaha:J
% I uses middleware like redux—thank to dispatch funckions, _,ﬁ_, _,_'
'*'Rudnmmupddas{aic,aﬂd%prwidssupiﬂisddnﬁnﬁnm. . --------------------------- =
* Ifwsmrmmlywluﬁns.mnndum states. Rasult Ackions

(Succass /Failure)




1117 RTK Qu.ery

(11171 What is RTK Query? |
RTK Query is a data fetching and caching teol
built into Redux Toolkit.

It simplifies AP calls and reduces boilerplate code.

It handles cu.du'ﬂs, l’.oadq'.n.g, error states

*

Falﬁ'.ng, 'uqsi.'m.ﬁ.wt and more uufomuiwai[b«
It is built on top of createdpi and uses
Redux store vl.hrmﬂ.y

It eliminates the need for extra libraries
like redux—thunk for most use cases.

%
k3
H
E 3

| 11.17.2 Why Use RTK Query?

i«

E Automatic caching and re—fetching

[A Less bmhrpulah compared to redus-thunk.

E Built~in Enadl'ns. success and error states.

E Pagination, polling, refetch on ﬁwusfrmnmt.
[/l Easy integration with Redux store.

E Improves performance and developer experiance.

| 11.17.4 Basic Setup |

RTK Quary Flow

11

[ Component 1 RTK Q.u.-ry f APT Request i Server
un (Hooks) (Fetch) (APT)
= J
Uses hooks useQuary /
fo _ﬁﬂdl data useMutation
§ - e e e :
| ¥ 3
i Cache Update UI Manage States
! (Store) (Re-rendar) (Loading / Error)
| B Gl VAN
Stores & reuses Ul wpdates with Handles loading,
data Jfetched data surcess, error statas

17.3 Key Features |

LR B R SR BE B A

Hulana.ﬁ:Cading—Sﬁnrusda.{amdm&_
Request Deduplication - Prevenls duplicate requests.
Background Refetching - Keeps dala fresh.

Polling - Fetch data af regular intervals.

Fagination & Infinite Scroll - Buili-in support.
Error Handling - Easy error and retry handling.
Optimistic Updates - Update Ul before server response.
Tag~based Cache Invalidation - Invalidate and refetch smartly.

(11.17.5 Define Endpoints |

f' A7 1. Craate AP slice
import { createdpl, feichBasaQuary } from 'Uﬂdule/lodk&!/qﬂurs/rmci';
export const apl = createApi({
reducerPath: ‘api',
baseQuary: fatchBaseQuery({
baselirl: ‘hétps://jsonplaceholder. typicods . com/s" ,
b,
endpoints:
13;
£ 2. Add reducer to stors
import { configureStore } from ' @raduxjs/toolkit" ;
import { apl } from ' Aapi';
axport const store = configureStore({
raducer: {
[api. reducarPath]: api.reducer,
I
middlguare: frtﬂ-fm;ﬂ”{dd.hmﬂj =
gotDefaultMiddleware() . concat (apl. middleware)
13

Chuilder) == ({},

11.17.6  Using RTK Qu.e:ra Hooks in. Component
I import React from 'reset’;
import { useGetPostaQuary, useAddPostMutation } from
function Poatal) {

/# Fatch poots

conat { data, isloading, isfrrer, ervor } = useGatPosisCuary();

/¢ Add poct

eonst [oddPost, | ulmdbg: izAdding }] = wseAddPasiMutation();

if (isloading) raturn <prloading...</pz;

if (isError) return <prError: {srror. toString()}</p>;

conut handleddd = €3 = {
addPost({ éitla: 'Naw Post' K body: ‘Helle RTK Quary', usarld: 1 }3;

Aapit;

¥
raturn
wdivs
2h2>Fostse /h2»
chutton onClick={handlaAdd} disabled={iaAdding}>Add Post</Bubion>
<ul>
{data? mop( (post) = (
<li kay={post. id)={past bible}=/Li>
13}
<ful>
</divs
3

1
(111710 Koy Takeeway |

1

[ export const api = createdpil{

b

redicerPath: 'api',
basaQuary: febchBaseQuery({ basallrl: ‘hétps://jeonplaceholder typlcods. com/' }J,
tagTypes: ['Post’],
endpoints: (buildar) => ({
/¢ Quary endpaint (GET)
suiPott-.- .!n.nif.d.r.qu-r_g({
quary: () => 'posts',
providesTags: (result) =>
rasult 7 [ resclt. mep(C{ id }) = ({ byps: 'Poat’, id })), { type: 'Post’, id: 'LIST' }]
: [ type: "Fost’, id: "LIST" }],
1,
/4 Mubation endpoint (POST)
addPost: buildar. mutation( {
quary: (newPost) == ({
url: 'posts’,
method: 'POST",
body: newPost,
E B E
i:u-n.l.idu}.uTnﬂ::
.,
1,

‘LIST" 1],

[{ type: 'Past’, w:

[ 11.17.7  Hook Reference |

Hook Purpocs Exampls

0 useQuary Felch data (GET) useGetPostsQuery( )

& wetutation Modify date. (POST/PUT/DELETE) | useAddPostMutation()
useLaryOusry | Fabch data on demand useLazyGutPostsQuary()
useluergState | Acoess querg sbate useGetPostsQueryState()

L) wsuergSubcription | Subscribe o quary useGetPostsQuarySubscription( )

(45479 Bonsics |

Use RTK Quary for maost data fatching needs.

Use tage and jnvu.l.idni-:ﬁ'zj-x ﬁu— smart cache updates.
Keep endpoints modular and in separate apl files.
Use polling only when necessary.

Handle errors and loading states in Ul

Take advanfage of caching and request deduplication.

HREREE

@

Less boilerplate code.

Built-in caching and data management.

Better performance and relinbility,

Easy to use and integrate.

Faster development with modern best practices.

4

* 0k k ok

\I/

| )

data fetchi

p—

pagination and automatic re-jfetching with minimal effort.

g in Redux applications.

RTK Query

e}




11.18 Global State Architecture

(11.48.1 What is Global State Architecture?

Global State Architecture (Redux Flow)

¥ Global State Architecture is the overall structure é ur 5 i c ; i R Sf:i.gj & Sﬁw;d&j
qf:r.Rca'.uquP[:cdm
% It shows how data flows between UI actions, 8 ! « Lo ob gl .
reducers and the store. :/ @ "-1 -
_ : ; i i | User interacts An action is Reducers update Updated state is
¥ It helps in managing and sharing state across | o i : G4 e e
aﬂ.mmpamf.s ‘_‘_____ \ I J \ ;
% It makes the application predictable, scalable [l sl B =T e . Pttt ]
and easy to maintain. Store sends updated state back to UI
(11.18.2 Principles of Global Stake Archifacture | (11183 Main Bulding Blocks |
Cowmi Role Icon
Smgis' Source of Truth — One store holds the entire state.
E f Store Holds the entire state tree .
[ State is Read-Only - State be ed by dispatching actions,
i * et Actions Describe what happenec w
Maunﬂusm”adeuﬂlpuuﬁumfms-ﬂlduwtm !
L sceali o Reducers Spmﬁﬁawf;kcshfech&tges an
[ Predictable Updates ~ Same action + state = same result.  — -
Dispatch Sirale) cibions 2o U’ wlore Y
[ Data Flows in One Direction - UI= Actions = Store =» UI. =
Selectors Read specific data from the store
UTI' (Components) | Displays data and triggers actions

| 11184 Detailed Dota Flow |

._1;.18.5: Arc}ﬂiﬁsc_tur;.ﬂi;:grum |

=
@ User inferacts with the UI fn.&., buttan click) é&w

@ UT dispatches an action using dispatehlaction) ﬂ
|

@ Store sends action to the appropriate reducer(s) o
|
A

() Reducer(s) return the new state Q‘

© s S
al

\J
@ ﬁcﬁwﬂarmmxdbglﬁ&:brt

® Shmupdnlutﬁas!nh!muuﬂtwdn&

'
@ Store notifies subscribers (Ul components)

UI re-renders with the updated data

Subscribers

'y
(5)  Updated State (React-Redux)
g Action. Flow
|
_| Update Flow

[1218.6 Store Structare |

.

state

slical Reducers Midelaware
. = I:‘ Siald (Combine (Optional)
= ~ slica? + Reducers) +
Store = fialdl a
tald2
(State Tree) ; fi ©
.

Store = State Tree + Reducers + Middleware

|11188 Bmﬁis |

| 11.48.7 Best Prackces |

Kotp atide: rowmalisind:

Split state tnto feabure-based slices.

Use selectors to read only required data.
Keep reducers pure and simple

Avoid storing unnecessary or duplicate data.
Use RTK (Redws Toolkif) for better structure,

**;***'

(11.18.9 Example: Global Siate in an App |

Cunf.ru.[and and predictable state management.
Easy debugging and time-travel.

Scalable for large applications.

Better performance with optimized updates.
Improves code maintainability.

-~

*i‘i‘**

Global Store
(User, Cart,
Products, Thame)

| 11.18.10 Key Takeausy |

Al components read from and update the same global store.

I Global State Architecture in Redur provides a single source of truth
@. whare ackions update the shore and the updated siade is shared
across all components in o predicfable and efficient way.

Stors Reducer 1’
(State Treed | —p| (Updates Stale)

ur
(Interact)

--‘.'

g

Action
(Dispatch) |—Zps




