LChapf:er 1: ReactJS Introduction Lg
i .1 What is Reacf_?_.

¥ React is a popular JavaScript library  for buildin3 user interfaces,
especially single-page applications.

It is developed and maintained by Facebook.
React allows us to create reusable UL components.

It uses a component - based architecture.

React makes it easy to build fast, interactive and scalable web ReaCt
o.PPficaﬂon.s.

Keg Points :
—
LV_I/ React is a JavaScrin iibra.ry, not a _fmmework.

[F| It is used to build UI components.

[Z] It follows the component-based approach.
! p PP

.1.2 Why Reacf?1

¥ React Provides many advanfages that make devef.opmenf easier and fa.sfer,
* It he.f‘os developers build farge scale aﬂoficaﬁon.s efﬁci&nﬂy.
¥ It is f exible fo.sf and has a arge commumfy suPParf
5 Componenf-Based T ° High Pe.r:farma.nce:
Build cnca'asuf.a.fed cowuf)omfs ( Uses Virtual DOM to updaie mlg
that manage their own state. the cha.ngw‘. compane.nfs.

‘ s Reu.sa.biiifg
y Com‘ponenfs can be reused in
mu&fple. Pa.r‘fs Qf the a)opiimfion.

* K Kk Kk

® Ea&g i’o Leam
Simjpfe .synfax and clear

documentation.

.0 ° Large Communifg o JSX .Synfa.x

Huge developer communifg < / > JSX mokes the code more readable
and .sfmng ecosysfem. and easier to write.

Key Takeawag :

{ 5 @r_ React he[)os us build modern, fasf and scalable web a.‘opficaﬁon.s } 9

using reusable COmPone.nfs ; [




1.3 React Archifecfure*

¥ React ﬁ:ﬂaws a com.inonenf-based architecture . [ UT {(Browser) ]»_ __ User interacts
ith the UI.
% It uses Virbuol DOM for efficient updates. l i
¥ Data ﬁows in one direction ( fop-down). ___ Components render
(i} - &7
¥ React separates UL into small, reusable components. l
r \ React creates o lightuweight
Keg POUI.I'IS : L Virtual DOM J____ copy of the DOM.
f '
(] Component-Based Structure. l
[/ Virtual DOM for better performance. [ Browser DOM | ==~ Only the f-‘mﬂe; FN;OM
Ef One-WaH Data. Bu\d.m.s - : o= - |
lei Reusable and Maintainable Code.
b,

How it works?

@ — W= = O =

User i:n'ﬂsers React updafes React creates a new React compares with Onfﬂ cha.nged Pa.rfs
an event the component Virtual DOM previous Virtual DOM are updafad in
state (Diﬁmg) Browser DOM

1.4 React vs Traditional Java.Scripf

[ Feature Tt s Bene (Moo Tosmsirier)
Ap,oraa.ch DOM Manipulation Component-Based Approach
Dire.cﬂ.g updates the real DOM Uses Virtual DOM to update only
COI plala | et als. i) changed parts
Bhili: Bhike Hard to manage in {arse Ea.s3 to manage with reusable 550G
applications components < / >
Reusability Code is not easily reusable f;mg;r:m:ﬂ 5% Irtiiaad
Slower far la.r&e appﬁca.ﬂans Faster and e;_fﬁcie.nf (fha.nks to
Pe’fof‘ma.nce (due to direct DOM ”f’dn.ées) Virtual DOM) #
- L. One-way binding (simple and
Data Buwlmﬂ Two-way binding (complex) p:dac ti{g)"‘d‘"ﬂ Amp
Maintainability | Hord to maintain and debug | Easy to maintain and debug e
I Leamirts Curve Easier for beginners Slightly higher, but worth !eamingJ ] II
Key Ta.kea.wa.y :

_\@f_ React improves Performa.nce. ; scaiabiléfzy and mamfainabilifj bﬂ u.sing
components and Virtual DOM.




1.5 SPA Architecture |

¥ SPA stands for 31}13[3 Page A,opﬁcaﬁan.
¥ In SPA, the entire aﬂph'caﬁbn runs on a sLngLe, page.
* Onfﬂ a sf.ngie HTML page is loaded fmm the server. How SPA Works?

¥ Content is Uf;dafed dyn.amcaUy without mfre.shmg the page.
¥ It Fmvides a smooth user experience similar to

deskiop applications. indax. kil
ingle. P
Key Foints : (Su‘ﬂii age)
@( Onlﬂ one page (index.html) is loaded. Ja.mScri’of
[ Nvigation happens without full page reload. (Framework)
. Update Content I
Uses JavaSeript to content.

IZ[ T update [ Dynamically ] —
|Z|, Faster and better user experience. | Browser l
(7] Examples : Gmail, Facebook, Tuitter, efc.

L 4

1.6 Virtual DOM | PR .

% Virtual DOM is o lightweight copy of the actual DOM.

% When dofo changes, React first updates the Virtual DOM.

¥ It then compares the Virtual DOM with the actual DOM (Diffing).
% Only the changed parts are updated in the actual DOM.

% This maokes React applications faster and more efficient.

How Virtual DOM Works?

Step 1 Step 2 Step 3 Step 4 Step 5
State Ckange. Upd.a.fz Virtual Cmm‘nnre fﬂlﬁ) Find G-angss Upéai'e Real
DOM DOM

@QJQ\)_)A{&’A\%JO | B

When state or Reacfupda.ﬁufhz Rem:ﬁc.ompare.swrﬁuai Reacfdenﬁ;fm Onlyﬂwdwz&aipm{s
data cho,n.ge:s. Virtual DOM. DOM with actual DOM. what has dmn‘ged' are upda!':ed in the
actual DOM.

Y Virtual DOM is the secret behind React’s high performance.
@ It u’uda.fesanfgfhenecessaryparfsgcfheUI,mffhemﬂmFage.




1.7 React DOM |

* React DOM is the e.nfrb- Po[.nf to the DOM and
server renderers for React.

* It Provide.s DOM—SPecLﬁc methods that can How Reac{ DOM WO rks?
be used at the top level of your web app.

W It is used to render React com.Pcn.en‘és into React Component | Developer writes
the actual DOM. (UI Descn.'o-fm} React camponenfs.
# ReactDOM creates and manages DOM nodes |
React DOM
efficiently. React DOM }_ e b
Key Points : {rgackglom) updates the DOM.
(- = \L

(M It acts as a bridge between React and the Browser DOM.

(M It updates the DOM in the most efficient way.

(M It provides methods like render(), createRoot(),
hydrateRoot (), et.

M It is a part of the react-dom package.

parts are updated.

updated UI in
'H'IE. IJI"OU.SGI".

|
|
[DOH Updats }___ Only b chnged
|

Browser DOM}___ Hews i B

Example :

i.m.Porf ReactDOM fr‘om 'rea.cf-domfcﬁgnf'; : Renders the (APP />
const root = ReactDOM. m&&of(&mﬂ.geﬁf&mfﬁgﬂ(‘mf'n; = <APP /> mm{ into the

raaf.render((ﬂlpp />); real DOM.
| 1.8 Rea‘% _Ecosjffe’f‘ ‘ React Router Redux / Toolkit
For rmfmﬁ and For state m.mﬁmf
W React has a rich ecasysf:em of tools, libraries navigation. @ of complex apps. (.g'.\)
i Donsls,
W These tools help in building complete, scalable | Next.js ® Axios / Fetch
and maindiinalle. applicabions Reck framourk For making APL
for production. requesfs.

* -”'Ley solve common Pmbl'.ems and bn,omve
a'e.veio,uer Pr‘aducﬂvify.

Sfﬁfgd Compamf:s # React Quera

Lib
d Toilwind CSS R i shik
om

a,o'ol'.ica.ﬁans. E For s%"mﬂ / ""“"‘“ﬂ"‘"’"{' oE

KGH Ta.kea.waﬂ .

NN React DOM helps React interact with the real DOM efficiently.
-”‘I.E R&‘J.Cé ECGSHS'&EM. PI‘"OW:[I‘.ES FOW&Pfut éOO[S fﬂ Buiu m.odern, Sm{ﬁbl':&

and ALsh-Performce appiica.ﬂon.s.




(1.9 React Installotion

b4 Before msfai'lms React, we need Node.Js Steps to Install React (Usi CRA)

Ll 1. Open Terminal ]---— Gpon command promgt
*Thereméwowagsfo.sefu?oup.mf - ‘L or terminal.
devalopmmf environment . o

o
2. Install Ncad.e.Js ]— -

% The most common way is usdng Create Node.js from nodes.org

React App (CRA). ‘l’
f ) I Check Node.js and
w It sets u a React ijecf with the | 3. meg Installotion | ===~ . d i
best configuration. ]
; [ 1. Create o new React
rK&H Pomfs H 1 | 4. Create React AFPJ GFP‘ e
M Nodeu;.s and npm are recimre.d = \l'
; s Lot e —— Run the ject on
[ Create React App is the easiest way. 5. Start the Project MMTJ

Iﬂ It creates a readﬂ-fo—use ijecf structure .
M It includes best tools and configqurations.
e
J

i

Cﬂmm-a-nd-s
—

node -v // Check Noa'g.Js version.
npm -v // Check npm. version

npx crea.fe-rmf-aﬁn my-app // Create new React app

|
cd my-app // Go to project folder : your React app will run at ;
|y start /[ Start development server J i‘ hff?u://{ocaﬂwsf:SOOO _\@f_
| 1.10° Node.js _c_:fd_ﬁoﬂ Node.js and npm Workflow

% Node. Js is a J'n.vaﬁcri)oi runtime environment.

* b alln DSl b e culaili th beowmr n‘de =i m =y

* npm (Node. Pa.nka.ge Mana.&er) is used to

install and manoge Pa.r.fmﬁes. NOJE'JS
ﬁRmfmdmtﬂonrﬁooﬂsm&w [ Ru?sLmSmJof Insfa.i[sa.ndwmges L:.Bran.e.ﬁmaffoof.s
Manﬁ e outside the browser Packa.ges used in ijecf&
Keg Pk = Common npm Commands
(A Node.js provides the environment. npm v // Check npm version
(4 npm helps in package management. npm install {package> // Install o package o
™ Together they power React development . npm install // Install all dependencies
E Most React f:ool'.scmeﬁ'omnpm resuf:rﬂ npm uninstall (Fad:a.9> // Remove ﬂﬁalkﬁg @

Key Takeawaﬂ' .
& I " React re.qu.-'.re.s Node. Js and npm to work .
nme.y he.']o us install Pa.c.ka@es, run tools and build Fowe.rfui af:‘oiica.'f:('.on.s.




[lli Crea.ﬁng React Appuca.ﬂo;ls ‘

% The easiest way to create a new Reoct

aﬁpif.ca.ﬂon is b.'_'f u.sb:.S Create React APP (CRA) .

W CRA sets up a modern React J‘::r-u:uf\ez.':*& with zero
conﬁsum.ﬁm.

w It vaides a rea.dﬂ-fo-use. ijecf structure
sith; bosk fouls s wonfCgpreitions

% It is maintoined by the official React team.

Key Points :

M Creates o nsiv Reaict project in seconds.

Ef Built -in suPPorf for dzvefopmxf server .
es i or inners ick s ;
M Best choice for beginners and quick start

[ No need to configure Webpack, Babel, ESLint, etc.

Pro!'e.cf Structure (CRA)

n=oppt

public/ /7 Public files

src/ !/ Source f:les

Em:iex.Js // Enfrg Pm'.ni

AP'DJ.S /! Main APP cumioonenf
index.css  // Global sf‘ljf:es

.Siﬁigmm // Git ignore ﬁie

Fa.c:."(a.se LJ'son !/ ijacf l:n.fa & &apadmcm
README . md /7 Pm‘jecf: documentation

\ _ ek b _ ____________ \
a [ : Affer runmung - npm start :
[ = : T 1 |
npx create-react-app my-opp  // Create a new React app : Your React application will run on |
i vy T G o ik i | http: //localhost : 3000 i §
nm start /! Start demlopmmf server |I i 'H‘l.e bmwser. £ - :
npm run build [/ Build for Pma'ucﬁm e e J
npm test [/ Run tests
npm eje.cﬁ i EJ’gci amfisum.ﬁm (not recommended )
o J
11.12 Vite | Joou e 1Y
;_v_'&e'. i t" e Feature CRA Vite
v e 5&-’1&!"0- for Bu.c'id Tool’. Neb'uu.cj: esbuild + Rol'.l‘.up
web de.vei'.opmf. .
Sfa.rﬂalp Time Slower Ver& Fast
W Vite provides instant server start and Configuration Complex (Eject needed ) Simple
Ma.z.mﬂ fns{‘. HMR (Ho{ Module Replacemmf} Bundle Size Larjer Smaller
W It uses ES Modules and native browser Performance Good Excellent
suPPm{ i Commands (Vi.f:e.)

Keg Points : r
@ Vefy fa.sf deveiopmeni exlaerien.ce.

M Minimal cunfnﬂu.rnﬁon ed my-vif:e'app // Go to PraJ'u‘E fauu
(4 Supports modern JavaScript features. npm install /[ Install dependencies
E Recommended fw large and modern Proljec.f's. npm run dev /] Start J‘*""‘{"P”“"'{ SEEVer:

npm  run Previ.eu

npm create vite(@ latest m:;—vife.—aﬂp i ——f‘,emp[aﬁa react
/! Create React app with Vite

/1 Preview production build

Vite

Takenuaﬂ :

Vite is the fufure far fa.sé, modern and scalable React dsveiopnmf

f_\ I ’_ CRA is sreo.f: for besiruwrs and t;ubck sefu.Pv




|_113 React Pro‘jecf Sfrucfurej

oy~ opp/
% A React PmJe.cf creafed using CRA L e iadilas Y AT N e
follows o standard, folder structure. A o St
W This structure helps in organizing files index. himl /! Main HTML file
in a scalable way . f""""‘"'““~5“° /1 App icon Key Points :
mar:ife‘;f.isan /1 PWA mfesf z R
W% All the tharfa.nf fm':es are inside il i e e M ;r:f contains
the src/ folder. . , ] lication
bfp | indexjs  // Enbry poink e
% Public assets and conftﬁmro.ﬁon. fif.a.s — App.js // Main App component
lic/ contains
are in the root directory. Tl o - % ey
| index.css  // Global styles setie i,
— com]wnenf‘.s/ /! Reusable camponenfs E Fa.ckaﬂek‘jsm
T T T e T —m o sk
I . | l— . gitL i ianisres g ”mﬂ PTUJ
: All your code goes in src/ } gisirere 11 Git ignore. file dependencies and
l and React renders the APP : — Pa.ckaﬁe,‘jsm // Project info & dependencies seripts .
L b |
| nside public /index himl. v L README.md  // Project documentation | (A node—modules/
A e S e S e @ s wﬁo-&mﬁd.
18 )
‘ 114’ PO-C-kaﬁe .JI.SOI"I.‘ Exam.}o!.e Pa-d(aﬁe.ison Fields De.sc.-cpfm
" ¢ 1 [ Feld Desciphion |
® Pn.c&aﬁe.Jsan is the heart car o :m"“j'" :" I'"’.‘I;!I_"OPPOI: name Nome. ‘DC the P’“J"“'{
React FmJecf. ,,Primﬁ_‘.': {:ru.z, ! version Version of the ProJec{
"dependencies” : vate Prevents accidental ishu
o T chores projeck inforrintion, S i B _ prlishing
e S “react-dom": "*18.2.0", ypwdeiss | bepuoed pordages o W app
o SCHP*-S. } "r'ead:-scripf:s'r "5:8.1" SCFl:)D'&i Custom npm commands
A react Rea.cf iibmr
ﬁlfisusedbgnipmﬁomaﬂeﬂm “Saahs J
P"OJ@C{ "it®i e W, react-dom React DOM ﬁ:r web
"build" : "react-seripts build", react-seripts | Scripts and  configurations
"test”: ‘react-scripts fest”, used by CRA
"ejed": "rza.c'f—scripts ejecf:" S n e s S S i wEe -
¥ _ 1
} | 55y, Biovery ¢ |
=t p } Pa.ckaﬂe.Json. tells npm how to
: =— 1mﬂupmjecéandwﬁnfﬁnhséaﬂ.l
[ p U T e DT U T
{ 115 npm ScrLP‘!:s ‘ Common ngm Scripts in React
- : - = ‘ = 1
w npm scrilpfs are Fm&afmd commands Scrr.,cf Command Dzscnf:ﬁon.
. , L Runs the app in &eveLoPrmmf mode .
#mad w Fﬂ.&kﬂﬁe.JSQﬂ.. sﬁo-rf ﬂ-Fﬂ'L S‘Erﬂ-rt OPG“S ai hftP//! 5{:3%
manage the Reoct af:Pr:Lca.fwn e.a.stiy (Creaiz.s build / f"'u"')
test npm test Runs tests in inferactive wafch mode .
ed‘e:'f npm  run ejecf Ejects from CRA (One—waﬁ opera.éwn)
R e — e e — S i =~
| i
| Instead of remambering long i Key Takeaway :
| commonds, v juk wse simple | | NN M pm soripls moke development faster ond ensiar G
kf’ff’pﬁ _________ ; ‘ M Most common scripts: start, build, test. @




