L Chapter 13: Express. js j

.13.1 Introduction to Express. js.

[_1_3.1.1 What is Express,ljs?J

express |

(S

% Express.js is a fast, unopinionated, minimalist web

application framework for Node. js.
% It provides a thin layer of fundamental web application

features.

% It is designed to build web applications and APIs quickly
and efficiently.

% Express simplifies the process of handling HTTP requests,

routing, middleware and responses.

113.1.2 Why Use Express.js?

Web Apps APIs Mobile Apps

exXpress

% Simplifies routing and handling of HTTP requests. @
% Middleware support makes it very flexible. M Fast
¥ Large ecosystem with many third-party packages. L4 Flexible
| , . . (4 Minimal
* Easy to miegmfe with databases, femplafmg engines and other tools. & Unopinionated

% Ideal for building RESTful APIs and full-stack applications.

‘13.1.3 ;—e—afures of-Express.js
i Routing - Easy and flexible routing

C ) Database Integration - Easy

M|  integration with MongoDB,
to handle requesf:s' == MySQL and more.

Middleware — Powerful support
for using middleware functions.
High Performance - Built on

Template Engines - Supports
</> various template engines like top of Node,js, so it is fast

EJS, Pug, etc. by Y,
Key Points:

Rich Ecosystem — Huge number
of third-party packages available

via npm.

%) Express. Js is a web fr‘amework for Node. Js.
M It helps in building web applications and APIs quickly.
M It provides robust features like routing, middleware and template engine support.

M Express is minimal yet Fawer_fui and wideiy used in modern web development.

Key Takeaway:

Sl =
_ra Express. js makes Node.js development easier and faster by providing a 9
simple and flexible way to build web applications and APIs. 5

L. -




13.2 Express Installation

1321 What is Express?

% Express.js is a fast, minimal and flexible Node.js

web application framework.

% It provides a robust set of features for web and

mobile applications.
% It makes it easy to build APIs and web applications.

% Express is not a part of Node.js, so we need to
install it separately.

‘.13.2.2 Prerequisites ‘

% Node js and npm (Node Package Manager) must be installed.

#¥ You can check by running the foﬂowing commands.

[ $ node -v

> (]

—

~

1. Create a new

project directory.

-

—>

Commands:

1.

2. cd my-express-app
3. npm init -y

4,

3

mkdir my-express-app

npm install express
npm list express

13.2.3  Steps to Install Express |

(9 OCmm

[$ P'IFITI =¥

j——) 10.2.4

2. Initialize the
Node. js project

using npm.

npm

B '

npm. &

# O# # # H#

3. Install Express
package using

~ 'S

Create project directory
Move into the directory
Initialize Node.js project
Install Express package
Verify installation

4. Verifg the

installation.

Key Points:

1 Express is a third-party package and must be installed.
¥ npm is used to install and manage packages in Node.js.
%] After installation, Express is available in the node_modules folder.

V] We can now use Express in our Node.js application.

Key Takeaway:

Installing Express is quick and easy using npm.

Once installed, we can start building powerful web applications and APIs.




.13.3 Express App[ication.

(13.31 What is an Express Application? |
*

An Express application is a Node.js application
built using the Express framework.

It provides a set of methods and features
to handle HTTP requests and responses.

It is used to build web applications, RESTful APIs
and backend services.

express|

*

Express Application
¥ An Express app listens on a port and resPOnds

to client requests :

(1—3.3.2 Crem.fing a SQPQ Express Application ]

¥ Follow the steps below to create a basic Express application.

[zl

1. Import Express 2. Create an 3. Define a route

module. Express app. for the home page.

Example:

1. const express = require('express’);

2. const app = expr‘ess();

3.

4. // Define a route

5. app.get(’/’, (req, res) => {

6. res.send('Hello, Express!’);

1. 3%

8.

9. // Start the server

10. const PORT = 3000;

11.  app.listen(PORT, () => {

12. conso{e.[og(‘Server is running on http://localhost: ${PORT}");
13. }):

Output in Terminal:

|

PS C:\my-express-app> node app.js
Server is running on hitp://localhost:3000

N

Requesn‘:

(HTTP)

Response
(HTTP)

Server

4. Start the server

and listen on a port.

How it Works?

[ Client makes a request

to the server.

v

Express app matches
L the requesf: te a route.

v

i

Handler function
processes the requesf.

v

Response is sent back

Open in Browser

http://localhost:3000

to the client.

ﬁ‘g;ﬂ
k4

Key Points:

™ Express application is built using a few simple steps.
™ Routing is used to handle different endpoints.
¥ a.pp.lisfen() starts the server and makes the application accessible.

M We can create multiple routes for different functionalities.

Key Takeaway:

Using Express, we can quickly create a web server, define routes,

i

and send responses to build web applico.f:ions and APIs efficienﬂy.




13.4 Roufing

13.4.1 What is Routing? |

[

* Routing refers to how an application’s endpoints
(URLs) respond to client requests.

% In Express.js, routes are defined using HTTP methods
and path patterns.

% Each route can have a handler funcfion that

executes when the route is matched.

% Routing helps in organizing the application logic
into dlfferenf: endpoints.

13.4.2 HTTP Methods in Rout[ng | -

% Express.js supports all standard HTTP methods:

-~ e}
i,__{ GET }—{ /about
J:———{ POST }—{  /login
;*--~{ GET }—>{  Jusers ]
;L—-{ PUT  |—»{ Jusers/:id |

~--{ DELETE |—»{ /Jusers/:id |

Different Routes (Endpoints)

[13.4.3 Route Path Patterns I
E3 Express suPPor‘fs cfynamic routes using parameters. Q

Method Description Pattern Example Description
BT . ||\ Uised e levaisiindic: fronk ke asevei / / Rook: rouls
POST | Used to send data to the server to create a resource. /about /about Static route
PUT | Used to update an existing resource completely. /users/:id /users/101 Route with parameter
PATCH | Used to update an existing resource partially. /users/:id/posts | /users/101/posts | Nested route
DELETE | Used to delete a resource from the server. /search/:query | /search/nodejs | Route with query parameter

13.4.4 Routing Examples

How Routing Works?

-~

o const express = requirz{'express’);

2 const app = express();

5

4, // Home Route

5 app.geff'/', (req, res) => {

6. res.send (' Welcome to Express Routingf');
7. 1

8.

9. /1 About Route

10. app.get('/about', (req, res) => {

11, res.send( ' This is the about Pnge.');
1z I

13.

14.  // Users Route with Parameter
15, app.get('/users/:id', (r‘eq, res) => {

|

Client sends an HTTP request

-

to a specific URL.

e,

Express matches the request URL
with a deﬂned route.

v

|

If matched, the cnrrespondins
handler function is executed.

~

|

The handler sends a response

back to the client.

16. const id = req.params.id;

17. res.send( 'User ID: * + id);

18, 1) Example Request:

; 3 i & GET /users/101

. erver 1=

21.  app. listen(3000, () => { D a

g; 5 console. log( ' Server is running on hitp://localhost:3000"); 4 User ID: 101
| 23. ; ) Client Server
Key Points:

%] Routing maps URLs and HTTP methods to handler functions.
) Express makes routing simple, ﬂexibie and powerful.
[Vl We can create static routes, dynamic routes and nested routes.

| Routing is the backbone of any web application.

Key Takeaway:

Y

well-structured web applications and APIs.

_'_ Routing in Express helps us handle different requests efficiently and build 9
i




13.5 HTTP Methods

T

[13.5.1 What are HTTP Methods? |

¥ HTTP methods are used to indicate the action to be

HTTP Request
express i
performed on a resource. @ g
¥ They are an essential part of RESTful APIs. %
% Each method has a 5'03(:9% purpose. HTTP Response
: ; Client Server
‘13.5.2 Common HTTP Methods |
Method Descriptian Purpose Requesf with Body Idempotenf Safe
GET Used to retrieve data Read a resource No Yes Yes
from the server.
POST Used to send data to the Create a resource Yes No Neo
server to create a resource.
Used to update an existing Update a resource
i resource cnnplehly. (repla.t:e) Yes ves Ne
Used to uPdaie an exisﬂng Update a resource
PATCH resource partially. (partial) Yes No No
B | 2% e & diddica Dileks . rasiores No Yes No
from the server.
113.5.3 HTTP Methods with Examples |
Method Example Requ.esf Example URL Description
GET GET /users /users Retrieve the list of all users.
POST POST /users /users Create a new user.
PUT PUT /users/101 /users/101 Update user with ID 101 completely.
PATCH PATCH /users/101 /users/101 Upda.ﬁe user with ID 101 Parﬁaﬂyk
DELETE DELETE /users/101 /users/101 Delete user with ID 101.
1 13.5.4 Example: Using Different HTTP Methods in Express | Flow of a Request
( 4 const express = require('express'); ) Client sends an HTTP request
2. const app = express(); using a method (GET, POST, etc.).
3.
4. oapp.get('/users', (req, res) => res.send('Get all users')); ( 3
5, app.post( ' /users', (reg, res) => res.send('Create a user')); Express. matches the request to
6. app.put( ' /users/:id’, (req, res) => res send(’Update user')); S sl
7. app.patch(’/users/:id', (req, res) => res.send('Partial update')); v : N
8 cpp.de!efe('/usersf:id', (req, res) => res.send('Delete user’)); The corresponding handler function
9. is executed. </>
10, appiisfen(&’f)ﬂﬂ, 0O => Console,iog('&zrver running on port 3000')); : ¥
11. J A response is sent back
5 to the client.
KeH Points:
V] HTTP methods define the action to be performed on a resource.
M GET is used for reading data, POST for creating data.
M PUT updates completely, PATCH updates partially, DELETE removes a resource.
%] Using the correct HTTP method makes APIs more memhﬂful and efficient.

Key Takeaway :

—

w

_@’_ HTTP methods are the building blocks of RESTful APIs.
%

They help us perform Create, Read, Update and Delete operations on resources.




13.6 Requesﬁ Object

[_1361 Wha; is the Request Object?_}

*

*

.*.

When a client makes a request, Express creates a

request object (reg).

This object contains information about the request,

such as parameters, bodg. headers, query, etc.

It is passed to the route handler function.

It helps us access and process the data sent

by the client.

.33.6‘2 Properties of- Requesf; Object- [

Property Description
req.params | Holds route parameters (from URL).
req.query | Holds query string parameters (from URL).
req. body Holds data sent in the request body.
req. headers Holds HTTP headers sent with the request.

req. cookies

Holds cookies sent by the client.

req.ip Holds the IP address of the client.
req. method Holds the HTTP method (GET, POST, etc.).
req. url Holds the URL of the request.

req.originalUrl

Holds the original URL of the request.

req.protocol

Holds the protocol used (ﬁtfp or https).

... {and more)

Many other properties are available.

[.13.6.4 Examp[e Requesﬁ |

P

LS

Request

(HTTP)

Request Object
(req)

[ params
quer_q
body
headers

cookies

Client

ip
method

url

AREERREREE

o o e e i s i

Express Server

13.6.3 Example: Accessing Request Object ‘

1
2
3
4.
5.
6
7
8
9

20
i
12.
13,
14,
15,

const express = requ.ire( "express');

const app = express();

app.get(' /user/:id", (req, res) => {
console.log('Route Parameter (id):’, req.params.id);
console.log(' Query Parameter:’, req.query);
console.[og('ﬁequesé Body: ', r'eq.body);

console.log('Headers: ', req.headers);

console.iog( "Client IP:',

consof.e.iog( “URL:" req. url);

res.send( ' Check console for request object data');

i

app.Listen(3000, () => console.log(’ Server running en port 3000°));

req. r'.p);
cansof.e.iog( 'Method: ', req,methcd);

.

{13_5.5 Accessing Request Data |

Access Usr'.ng Exa.mpfe Ou.fput
Request URL: .
req.params. id /user/101 101
| GET hff:p:/ /localhost:3000/user /101 ?name=John&role=admin } req.query.name DambTohiA Tiikn
? = L i
Request Body (*f POST): Siiid ‘Haaides: req.quer‘y.roie ?role=admin admin
req. bedy.name { "name": "John"} John
{ Content-Type: application/json . i 7
“rame™: " John" ’ req.headers['user-agent'] | Header PostmanRuntime/7 . x
o ) . User-Agent: PostmanRuntime/7 . x
st Jmbimpmanet ( § o, i s req. method GET /user/101 GET
} :
req.ip Client IP 192.168.1.5

Key Points:

\

HEEA

The request object (req) contains details about the incoming request.

It helps access Parametzrs, query sfrings, bodg data, headers and more.
Different properties of req are used to handle client data effectively.
Understanding the request object is key to building dynamic applications.

Key Takeaway s

L,

The request object (req) provides all the information about the client request.
It is used to read and process data, ma.kmg our APIs and web applications dyna.mic and powerful.




.13.7 Response Object

[IBAT.I What is the Response Ob‘jecf:?J

] \
[
% The response object (res) is used by Express : Resp 0?58 Objed il
to send a response back to the client. : res) ;
: A status |
% It contains methods and properties that | @ send() !
help send data, set headers, status codes, | B4 json() H
cookies, and more. | M sendFile() |
i [ header() :
% It is passed to the route handler function | [ cookie() :
. Express Server
along with the reguest object. | O redirect() |
ng quse % | & end() i
% It helps in completing the request-response ! 7 ]
cycle_ """"""""
“3-7-2 Properties of Response Object J 113.7.3 Example: Using Response Object
Pr{:-perfy Descripf:t'.on ( N const express = require( express'); )
24 const app = express();
res.app Reference to the Express application instance. 3.
res.headersSent | Boolean that indicates if the headers 4. app.get('/", (reg, res) => {
have besn sent. 5. res.status(200); // Set status code
) - 6. res.set('Content-Type', 'text/plain'); // Set header
ses;ineals Objeck used ta: store ool vaslables. 7 res.send( 'Helle! This is a response
res.statusCode Holds the status code that will be sent from Express.'); // Send response
to the client. 8. B
res statusMessage | Holds the status message 9.
(e.g., OK, Not Found). 10.  app.listen(3000, () => {

11. le.log('S { ' hitp: //localhost: 3000 );
res.writableEnded | Boolean that indicates if the response conala.ligClSmven 6. ey a8 R %
12,

has been ended. 14
. (and more) Many other properties are available. @ . 4 D
Set Status Set Header Send Data
Sent

-
L

13.7.4 Common Methods of Respanse Objecﬁ J

T TR 13.7.5  Example: More Methods |
res.status(code) Sets the HTTP status code. 1. app.get('/data’, (req, res) => {
res.send(data) Sends the response data to the client. 2, res.status(201) . json({
res. json(data) Sends a JSON response. 3. message: Data fetched successfully’, \
4. status: 'success’

G = : o FILE
res.sendFile(path) Sends a file as a response 5 dota: {1, 2, 3, 4, 5]
res.set(field, value) Sets a response header field. 5. 1;
res.header(field, value) | Alias for res.set(). 7.
res.redirect (url) Redirects the client to another URL. G dppgnl s, (e, ires] vy

= o e g, res.sendFile(__dirname + '/sample. txt');
res.cookie (name, value) a ie € - 10. 1; ﬁ REDIRECT
res.end() Ends the response process. 12,

|;1_3_. _7_6. hesponse FlowJ

Response object (res) .
Server processes Route handler i Response is sent
' P | s used to send data, | TP L ke clignt :
the request. executes. statis. Kaadacs. oo

Key Points:

[ [] The response object (res) is used fo send a response back to the client.

M It provides many methods to set status codes, headers, send data, files, cookies and more.
[/ Methods like send(), json(), status(), and redirect() are frequently used in web development.
[¥] A proper response ensures smooth communication between the server and the client.

Key Takeawo.y :

_\’" The response object (res) is essential for sending meaningful and structured
i responses to clients in Express applications.

e




13.8 Route Parameters

[13.8.1 What are Route Parameters? \:

J

I’ ——————————————— “I
% Route parameters are named segments | Route :
in the URL. : . gy,
GET i app.get('fusers/:id’, |
* T!'my allow us to capture values from Fisare Fi — i (reg, res) => { i
the URL and use them in our application. E // use req.params.id i
% In Express.js, route parameters are — \ B ; E s,
: e R it xpress Server
defined using a colon (;) before the Client l
parameter name. B ey |
* Th < . I req.params i
ey are acce using req. ms. i
4 % | {id: ‘101" } |
. 00000 _
13.8.4 Exa.mpie: Usin.g Route Parameters
app.METHOD(" /path/:paramNome’, (req, res) => { (1. const express = require( ' express');
// access using reri.Pamms.Pa.ramName 2. const app = express();
1 3
4. // Get user by ID
13.8.3 Examples of Route Parameters | 5. app.get('/users/:id’, (req, res) => {
_— - - — [ const id = req_para.ms.id; // Aeccess parameter
[ Friila Example URL req.params Description 7 res.send( 'User ID is: + id);
&: B
fusers/:id Susers/101 { id: '101' } Captures user ID 9.
10.  app.listen(3000, () => {
Apeodiichi: pial Apcoduchs) g { pid; 56" } Caplurws praduct 1) 11. console.log( ' Server is running on http://localhost:3000");
A e 3 12, 1
Jposts/id/ecomments/-eid | Jposts/ 10/commentsss| { @ 10", Copbass mallple | L
cid: '5' } parameters
{ . How it Works?
name: ‘re . | Captures parameters
/files/:name. ;ext /files/report. pdf ks 'Piffo‘; il TR
S Client sends request to
Susers/101
13.8.5 MuEﬁFEe Route Parameters Example ] i 1
( 1. const express = require( express’); i Expr-ess matches the route
2. const app = express()}; /users/:id
R
4. app.get(' /posts/:id/comments/:cid’, (req, res) => { v
5. const postld = req.params.id; The value 101 is captured and o AR
6. const commentld = req.Parnms.cEd; stored in req.,mmms.id Eﬂ
T res.send( Post ID: ${posf:fd}, Comment ID: ${commentld} ); . +
8. 1) -
9. The handler uses the parameter )
10, app.listen(3000, () => { and sends the response
11. console. log(' Server is running on http://localhost:3000'); - g
Li:’. i35 |
‘. 13.8.6 Parameter Rules |
Rule Description Note:
@ Must start with a colon () :id is a valid parameter, id is not. Route an.mai'ers ﬁe[p us build
= p . dynamic and flexible routes.
@ Can contain letters, numbers, and underscores ruser_id, :posil are valid.
B . - They are powerful in creating
@ Case sensitive :Userld and :Guserid are different. RESTful APIs and handling
@ Can be used multiple times in a route lal:x/b/ 1y is valid. c{gnu.m.ic data. L
(@) Optional parameters are not supported by default Use query parameters for optional values.

Key Points:

o

/] Route parameters are used to capture values from the URL.
& They are defined using a colon (;) before the parameter name.
W] Access them using req.params in the route handler.

E Uszfu.[ for buddms :igna.rmc routes like fuszrsf:id, fposfs/:idfcamments/:cid.

Key Takeaway :

Ly

_@_.

Route parameters make our Express applicatians dynamic by uﬂowmg us fo ca.u.‘.urg and
use values from the URL, enabling powerful and flexible routing.




13.9 Query Parameters

[13,9,1 What are Query Parameters? ,

% CQuery parameters are key-value pairs
appended to the URL after a question mark (7).

% They are used to send non-sensitive datfa
to the server.

* Ii't EXPI‘ESS.J’S, quﬂ!‘y Parnmeiers are O.CGBSSBE!

using req.query.

* Mu&fpl’.& f.il.l.er& Pw‘ﬂmﬂfers are Sepmfed
by an ampersand (&).

l13.9.2 Synfax“

app. METHOD(' /path', (req, res) => {
/7 Access query parameters using req.query

const value =

3

req.query. keyNnme :

URL req.query Description
/search?name=John { name: 'John', Two query parameters:
&age=22 age: '22' } name and age
{ category: 'books ", | Three query parameters:

/products?category=books
category, sort and page

' '
sort: asc ,

&snrhnsc&.ungan.?
page: ‘2" }
JuserPactive=true { active: "true’ } S i gy
active
/search {} (empty object) | No query parameters

..13.9.5 Mui'.fiple Query Parameters Exampie

.

l 13.9.4 _Exampié: Uﬂzg Ouery &rﬁmeters |

Express Route i
app.get(' /search’, (req, res) => {i
/7 Access using req.query.name :

// Access using req.query.age i
1

i

T l """"""" Express Server
i maia e 0
I req.query :
| { nane: John', age: '22'} |
_________________ -

const express = rsqu[re('gxpress');

const app = express();

app.get(' /search’, (req, res) => {
const name = req.query.name;

req.query.age;

const city = req.query.city;

const age =

// may be undefined

res.send('Name: ${name), Age: ${age), City: $#{ctity}’);

1

app.listen(3000, O => {
console.log( ' Server is running on http://localhost:3000");
B

How it Works?

Client sends request to
o search?mme=fahn&nge=22 3

v

1.  app.get(' /products', (req, res) => {

2 const category = req.query.category;

3. const sorft = req.query.sort;

4. const page = req.query. page;

5

[ res.send(’Category: ¥{category}, Sort: ${sort}, Page: #{page}');
7.0

Express parses the query string

Query parameters are available

in. req.query

v

Handler uses the values and

l13.9.6 Ouery Parameter Rules |

sends the response back

Rule Descr‘ipiim

Start with ?

Query string starts after ? in the URL,

Example URLs _@_

Key=Value format

Eﬂ.c-‘t Pammetgr is in ksgrva.lue fnrmnf.

= /search?rame=John

Multiple parameters

Use & to separate multiple key=value pairs.

*+ /search?name=John&age=22

+ /search?rame=Johné&city =Hyd

&age=22&page=1

QIR|IQIB|IQ|®

+ /search

Values are xfrh_g: All values are received as sf.riugs in req.query.
Order does not matter Parameters can be in any order.
Optional Query parameters are optional.

Key Points:

NDfE.‘ KEHS are CGSE-EEH.SI‘.LI:VE.

[4] Query parameters are used to pass data in the URL.
(¥l Access them in Exprnss using req.query.
| Multiple query parameters are separated by &.

%] Useful for filtering, searching, pagination, sorting, etc.

Example: name and Name are different.

Key Ta.kea.way :

,_/_ Query Pu.ramsfers heip us send additional data with the request through the URL.
L They make our APIs flexible, dynamic and easy fo use.




13.10 Middleware

13.10.1 What is Middleware?

% Middleware functions have access to the request object
(req), response object (res), and the next middleware
function in the application’s request-response cycle.

¥ They can execute any code, make changes to the request
and response objects, end the request-response asc!e,
or call the next middleware function.

# Middleware functions are executed in the order
they are defined.

Middleware Flow in Express

next()

-

Response sent back

113.10.2 Syntox |

8

13.10.4 Example: Using Middleware |

1. const express = require(’express’);
app.use((req, res, next) => { 2. const app = express();
// Code to be executed 3.
next(); // Pass control to the next middleware 4. // Middleware 1: Logger
1) 5, npp.use((req, res, next) =» {
6. console.log( ' Request URL: §{req.url}’);
7. next(); // Pass control to next middleware
| 13,103 Types of Middleware ‘ 8. 1
. = S - == e r 9.
Type Description 10. // Middleware 2: Authentication Check
Applicution Bound to an instance of app object. 11. app.use(freq, res, next) => {
Middleware Used with app.use(). 12. consoie.los('Checking authentication...');
Router Bound to an express.Router() instance. =85 AmebLd
Middleware Used for specific routes. 14. 1
Built-in Built-in functions provided by Express. f T i '
Middleware (e.g., express.json(), express static()) gigi_ﬁm?_m_f_’h@eima_ E_xair.lfiis_.
Third-party | Created by the community. Middleware Purpose
Middleware (e.g., morgan, cors, multer) express. json() Parses incoming JSON requests.
Error-handling | Handles errors in the opplication. express.urloncoded({ extended: true }) | Parses URL-encoded data.
Iaare (Must hawe 4 paramstars: ierv, rey, res, pext) express. static('public’) Serves stafic files from a directory.

express. text()

Parses

incoming text date.

FIJ .10.6 Example: Built-in Middleware . |

express.raw()

Parses incoming raw data.

const express = require('express');

const app = exprsss();

1.
2.
3.
4. app.use(express json(}); // To parse JSON data

5. aPP.uSC(exPress.urIm‘:odcd({ extended: true })); // To parse
6. app.use(express.static( 'public’)); // To serve static files
[

8.

9.

app.get('/", (req, res) => {
res.send('Hello from Express Middleware!");
)

10.

;_ 113 0. Error—hondwtg Mtddf,ewa_re _.

form data

13.10.8 Key Points |

o T e B L T

// Error-handling middleware (must have 4 parameters)
app.use((err, req, res, next) =» {

console.error(err.stack);
res.status(500). send( ' Something went wrong!');
13

app. listen (3000, () => {
console.log(' Server is running on http:fflamihosﬁ:l‘?ﬂﬂﬂ');J

3%

Middleware functions have access to req, res and next.
n'u:& are executed in the order Hu& are dgﬁ:md..

Use next() to pass control fo the next middleware.
Middleware can modify the request and response objects.
Error-handling middleware must have 4 parameters.

HEENEA

Middleware makes Express applications modular and powerful.

(]
()

i

:

K-EH Ta.kea.way .

r Middleware Execution Order
® -0 -0 -0
v v v

next()

next() next()

~ | r Middleware is the heart nf ExPn:ss_Js.

__

It helps us handle requests, process data, manage authentication, handle errors
and build scalable and maintainable applications.




‘13.11 Custom Middleware.

[ 13111 What is Custom Middleware? J|

Hew Custom Middleware Works

¥ Custom middleware is a ussr—a‘.sfmed flmcf:m Custom E RS i :
in Express. fs. Middleware E E Route Handler |
i ! /' Next i
A | — | —
# It allows us to perform specific tasks such as & f | e |
ioggmg, authentication, validation, ete. L. ,: |. !
_________________ Y
% It has access to reg, res and next objects. Client Perform some task ¢ Server
(E.g., fas, auth, validate) neat () Respoﬂsg
% It must call next() to pass control to the A n A
next middleware or route handler. i naxt() i
e e e e e e e e e S e -

13.11.2 Syntox |

Response sent back to client

4 l
function myMiddleware(req, res, next) { L13 11. _Eimfte Crwimg CM&
// Do some task ! const express = require( ' express’);
next(); // Pass control to the next middleware 2 const app = expr'esso;
3
} 4 /¢ Custom Middleware: Legger Aot
5 function logger(req, res, next) { =4
app use (myMiddleware); // Use the middleware 6. const now = new Date() tolocaleString(); Log
. 7 coma!e.lasf'fsfmwﬂ Sfreq.m!had} ${riq.un{}'); ger
; 8 next(); // Pass control to next middleware
(13.11.3 Example Use Cases | 5 ) \E]
10
Use Case Purpose 11, // Custom Middleware: Authentication Check Auth
. 3 , , 12 funcf.i.un authCheck(req, res, next) { Check
Logging ts | Log details of incomin ts. 1
it i of i 13 const token = req. headers['x-auth-token'];
@ Authsntication Verify if the user is authenticated. 14 if (!token) { @
i5. refurn res status(401 ) send( ' Unauthorized: No token provided');
() Tput validation | Validate request data before processing. 16.  } Validation
17 /' Token is valid, confinue
ﬁ Rafe ﬁhiidh_g Limit the number af requﬂfs fr'cm a client. i8 next(); m
19}
@ Modify request/response | Add or cfw.nge properties in req or res. 20 Rate
- : 21 /7 Using Custom Middleware Limit
[ 13.11.5 Exu.mpf.e.‘ S{.m.P[e ngger Middleware ‘ 22, u.pp.u&s(!ogser); AfOAll requests will be Iaggad
23 app.usg(m&&ad); Fr Al requests will be checked
1 const express = requim('dxpress‘_); ] 24
2 const app = express(); 25  app.get("/', (req, res) =» {
3 26 res.send('Welcome to the Home Page!');
4. i Logser Middleware 27. W
5 function logRequests(req, res, next) { 28
& le. log(’ #{req.method]} request made to ${req url}');
- ::'::; gtk e gt 29 app listen(3000, () = {
8 ) 30 oon.so(e.lag('Server s running on ﬁi!p:-’fiucaiﬁost.ﬁmo');
9 31 %
10, app.use(logRequests); // Apply middleware * = = = = =
11 : : 3
- it s ko (13.11.7 Example: Using on Specific Routes |
13 res.send (" About Page’); m 1. // Middleware for a specific route
‘;; P : 2. function checkAdmin(reg, res, next) {
16 app listen(3000, () => { 2 G Créq. quary.rols === “edin’}
I¥ comh.[ug('server is running on port 3000 ); 4. next();
18 }); 5. } else {
~ J & res.status(403) send( " Access Denied. Admins only!’ );
13.11.6 Middleware Executwn Orcizr 7 N } 0
R ol R J B
. e ’ 2
& @ @ @ 10 up'p,gef('faimin', checkAdmin, (relil, res) => {
R'M _P'"f .Smd R"Emﬁf" S;::P;:l it res.send(  Welcome Admin!®);
B 5 I s R i “““““ ___ e B i | 12, });
—'i ff next() is not called, the roquest will stop af that middlewars )I
Key Pohi.:____ ____________________________________ 'Bemeﬁ,ts of Custom Hsdd'.l!cwel
Custom middlewore is a reqular JavaScript function, [ Keeps code modular and reusable.
M Ik receives req, res and next as uments. ; - m Impr.uus smy and. data walidabiie.
e ooty "?:;ﬁ’f:‘j‘ & f"": poree v Bl Helps i maintaining clean and. crgenized code.
B Useful for {pssmg authentication, validation, rate mhﬂs and more [ Enhances performance and user experience.
Key Takeaway:
_\’_ Custom middleware gives us the power to handle requests in a structured way, 9
perform necessary tasks, and ensure our Express applications are secure, scaloble and maintainable. ey

l




13.12 Error Middleware

L13_12_1 What is Error Middleware?. |

Where Error Middleware Fits?

% Error middleware is used to handle errors in

i 1
an Express application. Route w } Error |
—» | Meldloware 1 | —| Middloware 2 (—»| | |—w| Middleware |
# It has four parameters: err, reg, res, next. Handlers ] il(w‘ S Mﬂ)'
* It s placed after all other middleware and ! I = Sy e
route handlers. + * + +
next() next() next() next(err)
* It hefps send a proper error response to + |
the client without crashing the server. rssssmmveem s R R . SRT—

Error Response sent back to Client

(13.12.2 sgpm__] -

(13.12.6  Example: Error Middleware in Express |

> N

GPP-HSE((GFF'. req, res, next) => { 1 const express = requi.ref':xlpress');
// Handle the error 2 const app = express();
res.status( 500). send( ' Something went wrong!'); 3
1 4, // Route that throws an error
* 5. mpp.gslc'ferrnr'* (rnq, res, next) =» {
. N _ = 6 thf'ﬂ” new Ermr('.sﬂmthi‘.rls mt Nfﬂﬂg.");
13.12.3  When is Error Middleware Called? | 7. B
— — -3
Scenario Dascnphnn 9. /' Another route
: 10. npp._ggf:c'.r“, fraq, res) =» {
9 Synchronous Errors i e G i res. send( ' Welcome to Error Middleware Demo');
or middleware.
2 3%
Errors passed to next{arr)). 13.
14, /) ——————- Error Middleware (must be after all routes) -—-—-———-
Errors frm 0B queries, ﬁie £S5 u.'up.u_-:efflrr, req, res, next} =» {
operations, etc. 16, console. error(err, stack); /4 Log error in server console
T res. status( 500). json( {
?umuida“hd WN_:“ _— 18. success©  false,
il - : ' 19. message: err.message,
r——————— TS T 20 stack: process.env. NODE_ENV === 'development' ?
13.12 4 Exumpf.e Hﬁ.mﬂu‘lg Sb:n..: Error | 21. err stack : {}
= o > = e _j 22 B}
const exprass = require( express’); 23 3.
2. const app = express(); = 24 B
2 [x ]|+ :
4. app.get( /divide/:a/:h’, (req, res, next) w> { S zapplatel (30000 Jonsg
5 const a = parselnt(req.params.al; 26. console.log( 'Server is running on http://lecalhost: 3000°);
6 const b = parselnt(req.params.b); 27. ¥
7 BFiCh e B e
8 /4 Pazs error to error middleware 1312 ? EI’T‘GF‘ ObJEC& PFGP&Pti.ES !
g return next{new Error{’Cannot divide by zero')); - - /
10, } Propecty Deseription
1f res. send( Result: ${a / b}');
12 }}= .rr'.i.nﬂsmgﬂ‘ &Eﬂl{‘d arror mm.gu.
¢ " err.oname Ermf' %‘P f!-gn. EW. THWE"W)
| 13.12.5 _E"_"'”‘P"""' Handling Async E[""_"__I e ik Stack trace showing where the error occurred. {---}
1 npp.gel('/user/:id', asyne (req, res, next) => { err. status/ err. statusCode HTTP status code (custom).
2 try {
3 const user = awail gnEUaanrochtnbmfreq.pnrnma_H).' bid i _A:g sustom. Y you i
4 if Cluserd { i = = . e =
5 rebirn nestCrew. Error('User ok found' 3); 1 3 -_12-_8 _B‘fﬁ_P '"ECf-iCiSJ
s } :
y L [ Always define error middleware as the last app.use().
8 } dabch Cared 4 ) Always send a meaningful error message to the client.
2 next{err); A/ Pass errer to errer middlewars e [ Do not expose stack trace in Pmdlmﬂﬂ'\-
10 1 E Use proper status codes (400, 404, 500, etc ).
A s [/l Leog the error for debugging.

(13

._ 159 Error Mi:d.dfz:qre _Exgc;f:io: FL;_|

Errer is passed to Error middleware

{ An error occurs in

Express skips remaining —b{

route or middleware next(err) or thrown middlewares & routes handles the error sent to client
Key Points:
B Err':lr' mdd!ﬂwﬂl"l hmﬁ l"uﬂf-sm. errers ﬂl’d Eﬂl'“is @ cmu‘d rﬂsm‘-

It must have ﬁur parametres: (err, req, res, next).
It is placed after all routes and other middleware.

It improves the rali.u.ﬁib:ty' and user exparience Df the a‘upucntiou.

Ke

7|
&
[[] Use next{err) to pass errors to the error handling middleware.
&
y
1

Takeaway:

ity
~

_'_ Error middleware is essential for ha.ndﬂ.ns errors srﬂ.ca_fuﬂy in Exprass a.’nlpﬂcaﬂ.on_s,

I Frgvu.mting erashes and ,m-avid‘ng usefu.{ f!ed’.&n:k to users. j, "




13.13 Static Files

]
|l 13.13.1 What are Stalic Files? | How Static Files Work in Express
¥ Static files are files that are senf o the client <[>
without any changes. [ HTHE
#* Examples: HTML, CSS, JavaScript, Images, Express Server | | Statie Files | Static Fe

Fonts, Videos, Documerts, etc. (express.static) Folder LSME to Client JS
% These files do not need to be processed ! I e 5 ]

by the server. : |
 m~ | 2
%* Express prwde.s the express. stafic middleware ? i E Aa
to serve static files. i e A S e 4 EONE:

_ File (HTML, CSS, JS, Image, etc.) sent back
13.13.2 Synta - — - =
L e | 13.13.6 Exu.mp{e: Ust'ng a Custom Path |

app.use(express.static(root, [options)); 1 const express = require( express’);
7/ root : Directory to serve stalic files from 2 const path = require('path’);
/7 options : OF!:ianaJ[ canﬁ.slurai:r‘.on B 3. const app = express();
4
5 // Serve static files from 'assets’ folder at '/assets’ route
13133 bl e ‘ ? app.use('/assets', express.static(path.join(..dirname, ‘'assefs’)});
m’b‘-qPP’f M 8 G-vag'Ef('f',l Creg, r‘es-) => { L . '
| public/ « Static files folder <> ;..’, s res.sendFile(path. join(__dirname, 'views', 'home.html'));
index. html HIM g
style.css {} 12 app.listen(3000, () => {
script.j/s c5e 13, i con.m[e_!ag('Server is running on htip:f/iocnihnst::?o-ﬂo’];
images 14, :
—n L
- logo.png Js . s —
docs/ = 13.13.7 Options |
) g pdf A Option Description
L app-J*= dotfiles Serve dptﬁlas Ce.g., -gitignore, _env).
. HiaE Default: *ignors’ =
_Ijigi‘__ EIS_“: Ea.gf J etag Enable ETag generation. Default: true :a
1. const express = require('express'); oo extensions Serve files by trying extensions.
2. const app = express(); Default: false
3
‘ Send ind, ile. Default: 'index html’
4. /7 Serve stablc flas from 'public’ folder frdex od Spdex fia Dife :
5 app.use(express static(‘public’)); maxAge Set Cache-Control max-age.
6 Default: O
7. app.getC’/’, (req, res) => { — Redirect to trailing '/’ when directory. Caching
8. res.sendFile(__dirrame + '/public/index html'); lem!ﬁ: TS
A 5
s 13.13.8 Example: With Opti
11, app.listen(3000, () = { e e |
i2 console.log( ' Server is running on http://localhost:3000"); 1 app.use(express. statie( 'public’, {
i3, % 2 dotfiles: ‘ignore’,
3 etag: true,
i 7 1. tensions: { html’, 'him'],
13.13.5 Accessing Static Files g ARl e 0
: 6 maxAge: ‘74", /7 7 days
URL in Browser File Served e 7 redirect: true
hitp:/ Mlocathost: 3000/ index. html public/index héml & 1
Mtp;/ﬂncnlh.nm‘.:jﬂoofsiyh_cst pubﬁ:/st‘qh.css I 13.13.9  Not |
2 £ £5
hitp:/ /localhost: 3000/ script. fs public/script. js A
; o [ Static files are served as-is, without processing.
-/ Mlocalhost: 3000/ images/loga. blic/images/loga.
aoa logoprg | pu i i [l Place static files in a public (or any) directory.
hftp;//locnﬂmsf.:.jﬂoﬂfdms/suid‘.pif Pubﬁc/docs/su.d‘pdf M Make sure the Pnﬂl is correct.
4] Use express.static() before defining routes that
may serve dynamic content.
[4 Use caching (maxAge) to improve performance.
Key Points: : pecf
4 Static files are files that do not change dynamically. ——m
[F] Express provides express static middleware to serve stalic ﬁhs_
[ Place static files tn o folder Ccommonly ‘pablic’). — — 9
[l Access files directly through their URL. FILE , |
M Use options for cucﬁ.r'.ns-, default ﬁ.{&s, and other confnguraiions FOLDER SERVER BROWSER
Key Ta.keaway:
_-\’_ Static files in Express make it easy to serve front-end assets like HTML, CSS, JavaScript, images,
and documents directly to the client, improving speed and efficiency.




13.14 Express Router

_13_14.1 What is Expr'ess Router ? ‘

*

Express Router is e mini application
instance used to define routes and
middleware.

It helps to organize routes into separate
files based on functionality.

It makes the code modular, clean and
easy to maintain,

¥*
*

% Routers can be used with different base

paths in the main application.
513_14.2 Synfa.x_‘

const express = mquir:('express');

const router = express Router();

// Define routes on the router

router.get(‘ /", (req, res) =» {
res. send{ 'Router Home');

ik

o0—/—o0

¢ o

/7 Export router

module. exports = router;

|-13,I4.3 Benefits of Using Router :

Bamﬁf
* Modularity

Description
Breaks the application into
smaller, reusable parts.
Group related routes together
in separate files.
Easy to update and maintain
routes independently.
Routers can be reused in
different projects.
applications efficiently.

(13444 File Sveture Exomple

[T} Better Organization

(/>Ec,w Maintenance

g Reusability

{18 seoobtty

my~app/
app. jis . users. js
routes/
users, js P’m tst
podustege ()
orders, js . orders. js
package. json

13.14.7  Example: Multiple Routers |

How Express Router Works

Main Exprsss Expr'sss
Application — Router —4| Handlers
il &
app.use( ' /users’, userRouber) Handles routes
app.use("/products’, productRouter) related to ils
base path

Response sent back to client

13 14, 5 Exumpie Usmg Express Router

1 Fid users. fs { Router ﬁl,s)
2, const express = require('express');
3. const router = express Router();
4.
5. router.get('/ ", (r:q. res) =» {
6. res. send( 'Users Home');
FORE L :
s, users. js
9. router. get('/add', (req, res) => {
10 res. send( ' Add MNew User');
11,
12,
14 mca'.uf.e.cxporf.s = router;
e L S . S
1. /7 app.js (Main file)
2, const express = require('express');
3, const app = nx'orassfj: —
4, const userRouter = require(’. /users'); E
5,
6.  app.use('/users', userRouter); /7 Mount router app.js
T
g, app.get(' /', (req, res) =» {
9. res.send( 'Welcome to Express Router Demo');
0. 1)
11
12, app.listen(3000, () =» {
13 console.log('Server is running on http://localhost:3000");
14 });

13.14.6 HTIP Mefhncfs in Router .

Method Examph

routlr get(path, handler)

router get('/", handler)

ruuter. post(path, handler) router, post('/add', handler)

router put{path, handler) router. put( ' /update/:id', handler)

router. dr[!tsfpu}.h, .‘l.dn.il'.sr) router delete(’ /delete/ id’ A handler)

.13.14.8 Router Flow ‘

consl express = require(’express’);

app = express{);

userfouter = requirel’ Sroutes/users’);
productRouter = requiral’ /roufes/products'); -

orderRoutsr = require(’ Jroutss/ordars’);

const
const
consk

userfouter);

1

2

3

4.

5 conat
-]

7. app use('/users',
8

9

app_use( ' Aproducts’, productRouter);

app. use( ' fordars’, erderRouter); i *
1o
11, app listen{3000, () => console logl Server running on 3000°));

[13.14.9 Notes |

Request
fro.m. Client app Js)

Example URL Mapping

[¥] A router is created using express, Router( ). * Jusers — Hondled by us”s'js
[ Routes defined in a router are not absolute, they are relofive to the * /users/add — Handled by users js
poth where the roufer is mounted. = /products —+ Handled by produsts.js
E Uﬁ. mdul".cxpﬂrts - ruuier b “Pﬂrt £Fl8 rbu.{l\r. & .
B Padics cin ko e : forders —+ Handled by orders.js
Kebt Ta.kea.wa_g:

s Los

_@_

the code cleamar,

Express Router helps to divide the application inte multiple route modules, making
easier Eo manage and scalable.




.1 3.15 Controllers

(13151 What are Controllers? |

)

# Controllers are functions thal handle the
busirwssicgicafmnﬁnﬁcaﬂm.

* Mmﬁ»&fﬁer&qmiﬁmlﬁermﬁs,

# Controllers help keep the code organized,
clean and easy to maintain.

# They are usually placed in a separate
controller file.

(13.15.2 Syntox |

// contreller function

const controllerFunction = (reg, res) => {
/7 Business f.osi‘.c a
// Process request and send response

s

1 13.15.3 Benefits of Using Controllers

Benefit Description
< . Routes handle routing, controllers
. < : KeePs cade sfrucéunec( in
</> R o Controller functions can be

reused in mulfiple routes.

Easier to update and maintain
business J'.o_qw

Easier to manage as application
smws_

13.15.4 Typical Controller Structure |

Fily E)m.nlp[c: uaerﬁuntr‘oﬂnr.js
exports. getAlllUsers = (req, res) => {
try {
i Lngh: to gef all users
res. status(200) json({ success: frue, dafa: wsers });
} catch (arr) {
res. status(500) json({ success: false, message: err message });
}
3

[1;3._1_5_5 _.';_)iamﬂie Frle. Structure ]

my-app/

[ epp.js ——%  Main application file
[ routes/

| users. js ———» Route definitions
B conbrollera

L userController. js ~——— Controller functions
[ models/

L uss.r”odsl'..js ——# [Dababase models
[ package. json ———+  Project configuration

|_E3Eé Exampzz: Fuﬂl Flow

How Controllers Fit in Ex,w'ess Appir.cnf.m

(e.g.users. js) | —® | (e.g.userController. js) | —®

Resloclnse
(res.send)

Route

(users. js)

Controlier Model / DB

==
*4

Response
(userController_ js) (userModel, js) sant to Cliant

i 13.15.9 Commen P;":I.CEI'.CGS

Defines URL el Roopenss
el Hthuid Bt M back &5 Cliant i
Process Data, fRﬁsPon.se)
Calls Models (if needed) ?
sBler. - il T .. e o
Response sent back to client
|13.15,6 Example: User Controller Methods
1 // controllers/userController. js
2 const User = require(’ ./ models / userModel ' J; .e 0 e
3 SR
4. /i Get all users
5, cxpor{s_gnMIEUurs = async (rm?, res) =» { Get Al
6 iy { Users
7. const users = await User. find();
g res.status(200). json({ success: true, dafa: users });
9 } cateh (err) {
10 res.status(500) . json({ success: false, message: err message });
? &
12. Y i
13
14 /it Get user by ID Gat User
15 exports getUserByld = async (req, res) => { Bb‘ )
16, try {
] const user = await User. findByld(req.params.id);
18. if Cluser) refurn res status(404)_json({
success: false, message: 'User not found’ });
i9. res.sfuﬁusfsﬂﬂ.:.jsun({ success: true, data: user }J,
20. } catch (err) {
21, res. status(500). json({ success: false, message: err,message ¥ e
2 3 O
23 ) Civate
24
25 // Create new user User
26, expnrls.creaEeUscr = async (req_ res) => {
27 tr_y {
28 const user = new User(req. body);
29 awaif ust.r.suwz();
30. reasluﬁm[QOIJ.j&cnf{ success: true, data: user });
ki } catch (err) {
32 res. status(500). json({ : false, message: err.message });
33 }
34 )
[13_15_7 Ust'.rlg Controllers in Routes
1 // routes/users. js
2. const express = require( express’');
3 const router = express. Router();
4. const userController = require(’ . /controllers/userController');
%
6. router get('/', userController getAlllsers);
7 ruuhr.glif'/.i.d', use.rCnntr‘uﬂcr,_gt{UwBb-Id);
8 router post(’/’, userController createliser);
9.
10, module. exports = router;

Deascription

Validate req body, req.params, req.query.

Always send consistent JSON responses.

Controller should only handle logic,

[T Keep Controllers Focused e

[(13.15.10 Notes |

Key Takeaway

[ Controllers make the code modular and easy to maintain,
[¥1 Each controller function should handle one action.

[¥] Always handle errors and send meaningful messages,

~, )+ Controllers are the heart of your application logic.
= = may process ruquasis, interact with models,

and send respanses in o clean and organized woy.




.1 3.16 Services

|- 13.16.1 What are Services? l
* Sn.r'vu:ua confain the !uamsu ﬁgu:. nf
e “mg are used bg Controllers to pirfurm
cperations (ke volidation, calculations,
data processing, and datobase actions.

How Services Fit in Exprsss Application

Definas URL Handlas Raquest, Containe Business Logic,
and Method Calls Service Processes Data,
and gefs result Interacts with DB/Modals

Client Route Controller
qumf o (e.g. users, je) =M (a.g. userController, jo)

Sarvice

" | (a.g. userServica. jo ) =

@

% They improve code reusability, readability !_ _______________________________________________________________________________

¥ Services help keep conbrollers thin and g
focused only on request and response. A
and testability.

[13.16.2 Syntax |

// service function

const serviceFunction = async (data) => {
// Business logic
// Return result

)

(13.16.3 Benefits of Using Services |

Banafit Description

Controllers handle requests,

ﬁ Foena services handle business logic.

D [ Service funx:hnm can be reused
Reusability
‘ b across controllers and roufes.
<f> a Code Keeps code modular, erganized

and easy to maintain.

Services can be fested independently

gl Testabiity

affecting controllars.

ﬂ Scalability

[13.16:% Tdleal Servica Structute |

/1 Example: userService. js

exports. getAllUsers = async () =» {
I Lugic to get all users

¥

exports, getUserByld = async (id) => {
’f Lpsi: to 3.E user bg id

Response sent back to client

;;13.1_6.6 Exm!fler_User Service (usererw‘.ce.J.?J |

Mo LY B e ke

e e e e e e e
L R . B T -

LT LS R R
IR

W o kK
S 3% o

h
exports. createlser = async (userData) =» { Service
// Legic to create user
L
[ 130465 Exa.m.Ph File Structure I
wyapp/
— app.js —#  Main application fils
—— routes/
(S —»  Rouls dafinitions
— controllers/
W—- L wserControllar. js —#  Controller functions
—  services/
L userService. js —*  Sarvice funchions
= C"::M P —+#  Dotabase modals
— package, jnon —»  Project configuration

I 19068 il of Request with Services |

Ry e
S e

ha
M

const User = require(’. . /models/userModel’);

// Get all users

exports. gefAllllsers = async () = {
const users = await User. find();
refurn wsers;

Y

£ Get user by id
cxpwﬁu.gl!UwﬂgId = async (id) == {
const user = await Us:r.fln.dﬁyfd(nd);
if (leser) {
const arr = new Errer{'User not fouﬂd'];
err.statusCode = $04;
throw err;

}

refurn user;

hi

// Create new user

-_xparts_.:r-ahUw = async {userDatal =» {
const user = new User(userDatal;
awaif user savel);

return user;

b

Fid Upd'ah user

exports, updateUser = async (id, data) => {
const user = await User findByldAndUpdate(id, data, { new: true }};
refurn user;

1Y
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const userSarvice = Nqu.h‘cf ' . fservices/userService' );

/7 Get all users
cxparlu.glﬁﬂ[”ssr‘s = async frlg, res, next) =» {
try {
const users = awaif uslr's'rvm,_gclmslrs(.?;
res status(200) . json({ success: true, data: users });
} eateh Cerr) {
next(arr);
}
3

/f Other controller funcf.dms call services similarly. . .

e
L]

169 Bts! Pru.cf.f.l:es |

Keap controllars thin, Use services for business logic.

— i — @ g .' ke
-7
Roquast Route Controllar Sarvice

from Cliant

| 13.16.10 Notes

{users. jo) {usarControllar. ja)

(usar Sarvice. ju)

Business logic should always be in services, not in controllers.
Services can also call other sarvices internally if needad,

EEEAE

They help in writing clean, maintainable and scaloble applications.

Model / DB
CuserModal, ju)

Each service funchion sheuld do one specific fask.
Handle errors in services and throw mmn'n&ful arrors.
Kup services (rm'.lpu\n'.vlt vf Exprm (e req, res),
Use n:s-nefu.ui! fr uyn.dlmuanl aparations.

EEEEE

Key Takeaway

Lol

-_

They keep your controllers focused, your code clean,
and your application scalable.

Services are the heart of your application’s business logic.




13.17 MVC Architecture

|13.17.1  What is MVC?

W MVC stands for Model, View, Conbrollar.
#* It is an archilectural pattern used to build Client
web uplu{wa.fml.s Re-qu.dsf
# It separates an application info three
¥ It improves code organization, scalability, A
and maintainability. i_ _____
[13.17.2 Roles n MVC |

Role

Handles request, calls
Model and returns

Companent

& Controtler
B rew
:lv-w

13.17.3 Benafits of MVC
Separation of Concerns
Each layer has a specific responsibility.

Reusability
Components can be reused across projects.

r'uspomﬁavisw.
Handles data, business
iuﬂi.narldl.nﬁsrudx
with database.

Displays data to user
(HTML/CSS/JS templates

or JSON response).

usrﬂndd.J's

EJS, Pug, Handlebars
or JSON

Ease of Maintenance
&wﬂhmlwﬁﬂ#ﬁclﬁux.
Better Scalability

Easy te add new features and modules.

Team Collaboration
mffm {-m ﬂ“ﬂ‘b‘l’"ﬂ can W’* on

How MVC Works in Express Application

Controller Model View
—# | (Handles request | — (Ma.nns-n data and _*. { Renders Ul and
and wser input ) businass logic) sands rezponne )}
g8
: i
| Returns Updates /
| data fotches data
e WA
Response sent back to client
13.17.4 Example: SiJ'er!e MVC in Express |

S 1. Model fmdaisfuseroM.JSJ

const users = []:

exports addUser = (name) => {
u.ura.,wu.dl({ id: users.length ¢ 1, name 1
f‘ltul"ﬂ, usars,;

i

txpnrts.chUscrs = () => users;

£/ 2. Controller (controﬂars}usarﬂmirolhr_JsJ
const userModel = require('. ./models/userModel’};

exports. getAllUsers = (req, res) => {
const wusers = userodaLscanarl()‘,‘

res. json({ success: true, data: users });
kH
exports, createUser = fr‘lq, res) =» {
const { name } = ruq,bon‘.g;
ﬂﬂﬂ‘-!t users = u’.r”ﬂd‘t.ﬂdﬂ“ﬂr{m‘);
res_status{201). json({ success: true, data: users });

ff 3. Routes (routes/userRoutes. js)

const express = require( 'express');

conat router = express Router();

const userController = require('. . /controllers/userController');
Routes

ruular.sltf /', userController. Sctﬂn'.lUnarsJ,'

routcr.put( W userController createlser);

dtﬁ:lrmt [nyu-! module. exports = rouler;
i 133175 E‘F"C‘Gi ProJect L £/ 4. View (Response sent as JSON)
\ J /7 You can alsa render EJS, Pug, ete
my-app/ /7 Example JSON:
—— [8] app.js —+  Main application file // { “success": true, “data”: [ { "id": 1, "name®: "John" } ] } View
[ routes/ —
L v warRoutas.ju =~ —> Rouls dafinibions | 13.17.6 MVC vs in Detail |
—— [ controllers/ p ;
Lt userController.js ~—* Controller functions [ ] Requast | Contreller Phtay iy
[ models/ q | e | CHondtex roquant) | T | (Business. logie | = | cHm sasom |
C}' Lw wserModel. js —> Modsl (DB logic) | & o ,
User / Browser E
[0 views/
La index.e js —+  View file (UD 1 User sends a request fo the sarver.
—DPW 2 Controller receives the request and inferacts with Model
L& siyle css, app. js ——  Stalic files 3. Model processes the data, performs DB operations and reburns resulf.
“— package. json —  Project m‘ﬁsm 4. Controller gets the resull and sends it to View
5

i b Y Exc.‘.ny)&e: Create and Get Users .

View formats the data and sends the response back to the wser.

(13.17.8  MVC vs Traditional (Without MVC) |

/¢ Create User (POST fusars)

POST /users

Body: { “name”: “Alice” }

Response: { “success™ trus, “data’: [ { "W I,

name ©

“Alice”™ } 1}
/¢ Get Al Users (GET /users)

GET /users

Response: { "success”: trus,

tdata™ [ { Tid"t 1, “mame": "Alice” }, { Wd": 2, "name™: “Bob } I}

[13.17.9  Notes |
MVC s not mfmd by-Expmu, it is o.u::\y to ntrunhra_sour_mda
You can use any template engine or even return JSON.

EEEE

Faﬂm"ﬂtfu-:hm.uahﬂanﬂdpmfnmlﬂpp&dhu.

Always keep controllars thin and move business logic fo services/models.

Aspect Witk MVC Without MVC
| Cocle Ogiabiiay | Wk wrgeaiwit & slischicel | Splnha 7 Unicpuifanid e
| Mrssciatity, | g o st wid gt | turid et |
[_semm_:,- ] Highly scalable Difficult fo seals
| Reusability High (components reusable) | Low (duplicate code)
| Testing Easy to best each layer Difficult to test
- Key Takeaway:

s MVC separates gour aﬂul’.i.nu.l‘.im into Model (datal,
) — View (UI) and Controller (logic). It makes your
I code clean, organized, reusable and scalable.




1318 REST API Deve[apmeni

| 13.18.1 What is REST API? |

How a REST API Works in Express

# REST stands for Representational State
Trmsﬁr. HTTP Request Pediirn —B
& B i — (GET / POST / 5 =
e Jo Sty — put 7 DELETE) ™™ S b oo R o i
networked appf.mdim Resp
#¥ REST APIs allow systems to communicate Client Detobnss Ser
over HTTP using standard methods. fsmur/ﬂppl (MongeDB / SQL) Re urs
¥ Data is uxua.ll'.‘l" ﬂxt.ﬁnrlgud in JSON fommi 4 +
L]
|
% REST APIs are lightweight, scalable i L —— ;
and easy to use. Response sent back to the client
| 13.18.2 HTTP Methods in IQEST_ 13.18.5 Example: Build a Simple REST API (Users)
Method Purpose Example [ £/ app. js
5 3 = ire(’ 3
GET Retrieve data GET /users 1 o N 5 s o 1
2 const app ) nxprexsrj;
Civate i adab POST Jusers i app. use(express. json());
Update existing data PUT /users/1 5 const userRoutes = require(’./routes/userRoutes’); Express
6. a'up_uef'fa'ui./ussrs‘, uurkﬂuhs};
PATCH Partially update data PATCH /users/1 7.
& app.listen(3000, () =» {
Delete data DELETE /users/1 9. console.log{'REST API is running on http://localhost:3000");
T 3 10. });
| 1_ .18.3 Bmeﬁt.s of REST APIs : | 17 ks T R
e = 1. const express = require('express’);
* Sﬁnhlsss Endl mquad. Jrom :cliznt; containa - 2. const router = express Router();
all the mfo’m 3. const userController = ruqut'.r!f'. . Feontrallers/ userController’);
*M;mmwmquqm.ﬂ .
5 router.get(’ /", uurCoﬂirdhr.suiUs:rs); /L GET /api/users R
% Plaiform Independent: Werk across different 6. router. geb('/'id’, userController getlUserByld); // GET fapifusers/! e
F[nlﬁ:m and i"“ﬂ““ﬁ" Eﬂ 7. router post('/', userController. createlser); // POST /api/users
* i s i ks ‘ 8  rouber.put('/ .id’, uHrCmtiruuur.upi&lcU:sr); Zl PUT Zapifusers/1
e iy e ] 9, ruisber- dalate "V i’ wieiControllar daletiliierd; [/ DELETE Fapifisers/d
improve performance. I 40
¥ Easy Integration: Can be consumed by web, ﬁ 11 module. exports = rouber;
mobile and third-parly applications. T T | e T T T T T T
e = 7/ controllers/userController. js
l 13.18.4 E’PECG.I’. ABE Sirnclure | ; conat User = uquin{‘_./mdgu/uurﬁodgtj;
my=-api/ 3, exports getUsers = async (regq, res) => {
f— E:'_" app. js —#= Main application file 4. conat users = await User. find();
— [ routes/ 5 res. status(200). json(users);
—13 userRoutes._js — FRoute definitions 6 k
— [ controllers/ £/ (Other CRUD methods: getUsengId. createUser, updatellser, delelelser)
—13 userController. js —# Coniroller functions :
— B models/ 1318 6 Example API Endpoints |
8 userModel, js —  Database models _________N-E-P__
— [ services/ Endpoint H Method Description Sample Response
% userServiee_js —* Business logic fapidusers I _GET_ Get all users I{ "id”: 1, "name”: "Alice”™ }, ... ]
— @ middiewares/ Vapifusers/1 GET | Getiuserbg ID | { W= 1, “niwa™ "Alica™ )
0 auth js, error. js  —  Mddleware files z P | OST . ., epope
_E}mﬁﬂf fa.m/uxera POST Cmu.hmwuw| { "id": 2, "name”: "Bob” }
L db js —% Dital conff & Aapifusers/1 PUT Update wser ! { "id™: 1, “name": “Alice Smith” }
e e Bt e Sapi/users/1 DELETE | Delete user | { "message”: "User deleted” }
P13es ? Su.mpie Reques{ & Respanse |
W [ Simpls Ragaes T 7 S
13 18 8 Status Cacies Swlph 1qu«“5 fF'U-S api/users) Sample Response
POST /apisusers Status: 201 Created
r_c“ﬁ_ I L M““ *” U‘“ Haaders: Headers:
| 200 | ox Pagasat’ suceassfil Content-Type: application/;son Content-Type: application/jsan
201 | Created Resource created successfully | | Body (JSON: ?"‘i-'* GISONY: |
400 Bad Request Invalid request data { “name”: "Charlie”, “id”: 3, |
401 Unauthorized Authantication required “email®: “charlie@e I 1 "name”: "Charlie”,
404 Not Found Rescurce not found } o "email": “charlie@example. com”
500 Indernal Server Ervor|  Sarver-side error - = - }
(13:18.9 Best Practices |
[ @ Use meaningful URIs (e.g., /apifusers).
[l Use appropriate HTTF methods for each operation.
Alwaye refurn preper status cedes and messages.
] Validafe uqun.pl data before processing.
R B E U’ﬂ m&ddl:m ﬁr (=171 u‘élﬁmﬂ- w’t-d error hﬂlﬂdu-ﬂg.
| 1318 10 Nates [#]1 Keep responses consistent and in J5ON formal.

[ RESY APl slictilicns i Jolib, sbadsind HTTP proticel
[l JSON is the mast common format for requesl and response.

Tools: Postman, Insomnia, Thunder Client can be used to test AFIs

- Key Takeaway:

ol EPY REST APIs in Express allow gou fo build powerfil
—(gp)— ond scolable backend services that can be easily
L conaumed by any cliant application
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