L Chapter 16: Mongoose j

16.1 Introduction to Mongoose

[16.1.1 What s Mongoose?}

for MongoDB and Node.js.

to model application data.

¥ Mongoose is an Object Data Modeling (ODM) library
% It provides a straight-forward, schema-based solution

% Mongoose allows us to define schemas, validate

data, and interact with MongoDB using models.

and MongoDB database.
Key Points: |

% It acts as a bridge between our Node.js application

NEAE

Mongoose is an ODM (Object Data Modeling) library.
It is built on top of the native MongoDB driver.
It provides schema validation, middleware, and easy data handling.

It makes working with MongoDB in Node.js simple and efficient.

% MongoDB is schema-less, but in real applications we need structure and validation.
% Mongoose helps us define schema and enforce data rules.
% It provides methods to perform CRUD operations easily.

% It supports middleware, virtuals, relationships and more advanced features.

16.1.2 Why Use Mongoose?

Example:

Mongoose
ODM
Node.js MongoDB
Application Database

e

// Import mongoose
const mongoose = require('mongoose’);

// Connect to MongoDB

mongoose . connect (' mongodb: //127.0.0.1:27017/mydb")
.then(() => console.log('Connected to MongoDB'))
.catch(err => console.log('Connection Error:’, err));

U 4

.

Explanation:

® We import mongoose library.

® mongoose. connect() connects to
MongoDB database.

e .then() runs when connection is
successful.

e _catch() handles connection errors.

”

16.1.3 Benefits of Mongoose I
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Easy to Use

Simple APIL to
perform database

Schema-Based
Define structure
and enforce

validation. operations.
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Validation

Built-in validation

ensures data

integrity. 0

Middleware

Pre and post
hooks for

custom logic. o

J \ J \

Relationships

Supports references
and population.

Key Takeaway:

_@_

Mongoose .sfm.pfifies working with MongaDB in Node.js by providing schemas,
validation, and powerful features that help us build robust and scalable applications.




16.2 Installation

!16.2.1 Prerequisites J

Before installing Mongoose, make sure you have:

%* Node. Jjs installed on your system. S
% npm (comes with Node. Js) S @

% A MongoDB database (local or cloud like MongoDB Atlas).

) = Node. js npm MongoDB  Node.js
¥ A basic Node.js project set up. Projecf
1622 Installing Mongoose
% We can install Mongoose using npm.

Example: Key Points:

# Install Mongoose using npm M This will add mongoose to your project.

npm install mongoose M It will be listed in package.json under

depeno’encfes;

[ You can now requfre and use mongoose in

your pro jeci.

16.2.3 Verifying Installation |

We can ver{fy tf Mongoose is installed cor‘recﬂy.
Example: ( Explanation:

" i\ ® npm list mongoose shows the installed
# Check installed mongoose version e
npm list mongoose ® The second command prints the
# OR mongoose version in your terminal.
node -e "console.log(require('mongoose').version)" ® If version is displayed, installation

J is successful.
[16.2.4 Addt’ng Mongoose to Project J
After installation, import mongoose in your project. Key Points:

E xample :

[ Use require( 'mongoose'} to import.

i // Import mongoose

[4 Stere it in a variable (commonly mongoose).
const mongoose = require('mongoose'); JS

[4 Now you can connect to MongoDB and
// Now you can use mongoose define schemas and models.

.

Key Takeaway:

S Insfolling Mongoose is simpie using npm. Ensure you have Node. Js and MongoDB
-@_ rsadg, then install, vsnfy and import mongoose to start working with your database

in Node.js.

L.




16.3 MongoDB Connection

0

L16.3.1 What s Connection?]
% Before performing any operation, we need to

connect our opp!icofion to MongoDB database.

S <+ >

% Mongoose provides an easy way to connect Mongoose

to MongoDB usfng a connection sfring (URI). =
% Once connected, we can perform CRUD Node . js MongoDB

operations on our database. Application Database

16.3.2 Connection String (URI) |

% MongoDB connection is made using a connection string (URL).
% It contains informaﬁion like Ioro*-":oco.‘.', host, porf, database name and options.

¥ Example of a local MongoDB URI: Key Points:

M 127.0.0.1 - localhost
mongodb://127.0.0.1:27017 /mydatabase & 27017 - default MongoDB  port

| mydatabase - name of the database

[16.3.3 Connecting Using Mongoose J

#* We use mongoose.connecﬁ( ) method to connect to MongoDB.

Example: [ :
2 ~ | Explanation:
const mongoose = require('mongoose'); ® mongoose. connect() takes the URI
as argumenf.
mongoose . connect( ' mongodb://127.0.0.1:27017/mydatabase") o . Biadl) cacites. sk concictisn
.then(() => console.log('Connected to MongoDB')) ; l .
.catch(err => console.log('Connection Error:', err)); is successful.
L ) ® catch() executes if there is any error.

[16.3.4 Handi:’ng Connection Evenf:sj

% Mongoose provides events to handle connection status.

Example:

mongoose . connection.on( ' connected', () => { Event DBSC!‘iFﬁOﬂ
console . log( ' Mengoose connected to MongoDB');

Fired when Mongoose successfully
connects to MongoDB.

s connected
mongoose . connection.on('error’, (err) => {

console.!og{'r"‘longaose connection error:', err);
39 error Fired when a connection error occurs.
L]

mongoose . connection.on( 'disconnected’, () => {

console. log('Mongoose disconnected'); i c——" Fired when Mongoose disconnects

: from MongoDB.

\ ”,

Key Takeaway:

_\’_ Connecting to MongoDB using Mongoose is simple and powerful. Use the correct URI,
handle connection events and check for errors to build reliable opplicatfons.




16.4 Schemas

(16.4.1 What is a Schema? |

% A schema defines the structure of documents
in a HongoDB collection.

% It specifies the fields, their data types,

defoult values, and validation rules.

{}

¥ Schemas help in organizing data and ensuring

data consistency. Define Application MongoDB Documents
% In Mongoose, schemas are defined using Schema (Mongoose) Collection (Data)
mongoose . Schema(). (Structure)
(16.4.2 Defining a Schema |
% We define a schema by specifying field names and their properties.
Example: Key Points:
const mongoose = require('mongoose'); = mcngoose.Schemaf) is used to create a schema.
const userSchema = new mongoose.Schema({ [ Each field has a name and set af options.

name: { type: String, required: true ¥ required: true = _fie!d is mandafory.

email: { type: String, required: true, unique: true }, iy bias willist iih e Mi.q“e.

createdAt: { type: Date, defau!t: Date.now } defauft => sets defau.[t value l'f not providzd.

1) min => sets minimum value for numbers.

e o L o

Fﬁ.4_3 Common Schema Field Types] i

age: { type: Number, min: 0 },

NAEEA

a @’ ~ Example (Different Types):

Field Type Description Example const productSchema = new mongoose.Schema({
String Represents text data. { type: String } title: { type: String, required: true },
- price: { type: Number, required: true },
Number Represents numeric data. { type: Number } inStock: { type: Boolean, default: true },
Date Represents date and time. { type: Date } tags: { type: [String] },
info: {
Boolean Represents true or false. { type: Boolean } description: { type: Statg ),
r‘-’:rray Represents an array of values. { type: [String] } rating: { type: Number, min: 0, max: 5 }
3
Ob ject Represents nested data. { type: Object } 1)

[16.4.4 Creating a Model from Schema

% A model is a wrapper around the schema. It allows us to interact with the collection.

Example: Ke y Points:

const userSchema = new mongocs&.Schsma({ A mongaoss.mode[(modemame, sihome)
name: { type: String, required: true },

email: { type: String, required: true, unique: true } creates o modal.
b; [4 The model is used to perform CRUD operations.

®

The collection name is automatically created

(usually plural of model name).

const User = mongoosc.modsi('User', userSchema) ;

// 'User' is the model name and also the collection name (pluralized)

Key Takeaway:

set defaults, and organize data effectively in MongoDB collections.

[ H‘@" _ Schemas in Mongoose define the structure of our data. They help enforce validation,




16.5 Models

| 16.5.1 What is a Model? |

% A model is a constructor campiled from a schema.

% Each model maps to a MongoDB collection.
% Models provide an interface to perform CRUD operations { } ) }
on the collection.
% In Mongoose, we create a model using Schema Model MongoDB
mongoose . model(). (Structure) (Constructor) Collection
16.5.2 Creating a Model |
* We pass the schema and a collection name to create a model.
Example: Key Points:
const. mongoose = requiref i e ) E mongoose.made!('modewume, schema, collectionName)
const userSchema = new mongoose.Schema({ creates o model. 3
name: { type: String, required: true }, M modelName is used to interact with the collection.
email: { type: String, required: true, unique: true }, _ ‘ _ ) _
age: { type: Number, min: O } M collectionName is optional; if not provided,
}. { timestamps: true }); Mongoose creates a collection name automatically
(piural'.l'zea'. and lowercased form o_f model name).
const User = mongoose.model('User', userSchema, 'users'); G TN T i -
// 'users' is the collection name in HangaDB . " q pat.nifar i e

e \

FJé.E.B Model; and ERUD (_)pe;mﬁsh

% Models provide methods to perform CRUD operations on the collection.

Operation Description Example Method Example Usage .- Create
Create Insert new documents Model. create() User.create({ name: 'John', k
' jehn@gmail.com' }) ! J_-’ 5
Read Find decuments Model. find(), User,findf{}.), 8® Usndate
Model ._findById(‘) User ._findById(i,d) - P
Update Update existing documents | Model.updateOne(), User .updateOne({ name: 'John' }, O
Model. findByIdAndUpdate() | { age: 25 }) m
Delete Delete documents Model . deleteOne( ), User.deleteOne({ name: 'John' })
Model . findByldAndDelete( ) |

(16.5.4 Example: Using Model |

Exan?p!é:

// Create a new user
const newlUser = new User({ name: 'Alice’', email: 'alice@gmail.com',
newlser . savel )

then(() => cpnsole_(oﬂ('usgr saved :ucccssfuﬂy'})

.catch(err => console.log( 'Error:', err));

age: 22

// Find all users

User.find((})
.then(users => console. lng(usars))
.catch(err => consele.log('Error:', err));

"\

E. xp{anaf:ion :

¥
® new User() creates a new document,

® _save() inserts it into the collection.
® find() retrieves all documents.

® All methods return a promise.

Key Takeaway:

~

_’_

Models are the heart of Mongoose, They are

methods to perform CRUD operations, making interaction with MongoDB simple and efficient.

built from schemas and provide power ful

"




16.6 Schema Types

[16.6.1 What are Schema Types?J

% Schema fgpes defins the type cf data that a ﬁef.d can hold.
* Mongoose provides built-in schema types for common JavaScript values. { }
% We can also create custom types if needed.
3

Using the right data type helps in data validation, Define Field Apply Schema Type Store in
storage and retrieval. (With Type) (Validation Rules) MongoDB

[16.6.2 Built-in Schema Tgpes]
% Monqgoose provides several built-in schema types:

N | Key Points:

Type Description Example Default Value
Stri 1 - TS [ Choose the correct type
tring Represents text data. { type: String } empty string) Bassd o i dadi,
Number Represents numeric data. { type: Number } 0 want to store.
Boolean | Represents true or false. { type: Boolean } false [4 Using proper types
Date Represents date and time. { type: Date } Date . now ensures data integrity
and validation.
Buffer Rslpresents b:'nary data. { fype: Buffer } und'eﬁnea'

%] Default values are

used when no value

Objectld | Represents MongoDB ObjectId.| { type: mongoose.Schema.Types.Objectld } | Auto-generated

Arra.y Rspresenf.s an array of values. { type: [String] )} [1 fempfy a.."ra.g} is Praw'ded.
Mixed Allows any type of data. { type: mongoose.Schema.Types.Mixed } | undefined 4 Objectld is mainly
Map Represents key-value pairs. { type: Map, of: String } {} (empty map) used for references

and reiafionships :

Decimall 28 Represenfs hz'gh precision decimal. { type: mmgme.Scbem.TgPes,DecbmHZES} null

e

U6.6.3 Examp{e: Using Different Types]

Exa.mpie:
- Y r
const PmductSc‘mma = new mongoassASCﬁema({ Expianaﬂon;
name: { type: String, required: true }, ® String - ussd for text fislds.
price: { type: Number, required: true j = Bk « b :
inStock: { type: Boolean, default: true }, B::n; i used Jor :um ;r;sﬂ -
createdAt: { type: Date, default: Date.now }, B Sy il g me)_c vares:
fﬂgs-' { eng: fS{rEng} 3 ® Date - stores date ‘and time.
meta: { type: mongoose.Schema.Types.Mixed }, ® ’4'_""13 = stores multiple values. .
owner: { type: mongoose.Schema.Types.Objectld, ref: 'User'} ® Mixed - allows any data type.
}); ® Objectld - used to reference another document.
. L o

L16.6.4 Custom Schema Types]

% We can create custom schema types by exfend:'ng built-in iypes.

# Custom types help in adding custom validation and behavior. Key Points:
Example: - \ by
( const emailSchemaType = new mongaose.SchemaType({ E Built=in fHPCS handle most scenarios. o 5

type: String,

vifidate: {9 (4 Custom types are useful for complex - -

validator: function(v) { return /. +\@.+\..+/.test(v); }. validation and business rules.

X message: props => ‘S${props.value} is not a valid email!’ IE ﬂ-!ways — tgpes Fo—— your
1); application robust and efficient.
Key Takeaway:
f [

~ ’

- _  Schema types define the structure and t of data in Mongoose. Using the right types

Ype ype <) 9 ght  type
ensures data integrity, validation and efficient database operations. ’,

e




16.7 Validation

|16.7.1 What is Validation? |

% \Validation is the process of ensuring that the data
stored in the dotabase is correct and mea.nin&fui.
% Mongoose allows us to define validation rules in schemas. { }
% If the data violates the rules, Mongoose throws
a validation error. Input Data Validation Store Valid Data
#* Validation helps maintain data integrity and (User) (Mongoose) (MongoDB)
prevents invalid data from being stored.
16.7.2 Built-in Validation Rules
* Monguose provides several built-in validation rules. Key AT
Rule / Validator Descripfion Example Example Usage rlz Vilididion: raps befm1
req_uir‘ed Field is mandatory. required: lrue name: { type: String, required: true } saving data.
min Sets minimum value for numbers. | min: 18 age: { type: Number, min: 18 } M If walidation fails, an
error is returned.
max Sets maximum value for numbers. | max: 100 age: { type: Number, max: 100 }

: == - = ‘ . [ Helps prevent invalid
mmLengfh Minimum length for strings. minLength: 3 name: { type: String, minLength: 3 )} or unexpected data.
maxLength Maximum length for strings. maxLength: 50 name: { type: String, maxlLength: 50 } ] Built-in validators

enum Allows only values from a list. enum: ['M','F'] | gender: { lype: String, enum: ['M', 'F'] } cover most common

match Matches a value with a regex. match: /regex/ email: { type: String, match: /.+@.+/ } L it

validate Custom validation function. validate: fn age: { type: Number, validate: fn } 0

[16.?.3 Example: Schema with Validation
Example:

const mongoose = qu’.rcf g mongoose ot 1

const userSchema = new mongoose.Schema( {

email: { type: String, required: true, match: /. +@.4\..+/ },

age: { type: Number, min: 18, max: 100 },

gender: { type: String, enum: ['M', 'F'], required: true }
»;

const User = mongoose.model( 'User', userSchema);

LS

name: { type: Strl'.ng, required: true, m'nLength.' 3 maxLangih.’ 30 },

[16.?.4 Custom ValidaﬁonJ

¥ We can create custom validation rules using the validate property.

Example:

Explanation:
name is required and length between 3 and 30.
email must be in valid email format.

age must be between 18 and 100.

r=u

gender accepts only 'M' or 'F'.
If any rule is violated, validation error
will be returned.

Ki ey Foints :

-

const productSchema = new mongeose.Schema( {
price: { type: Number, required: true, min:
stock: { type: Number, reguired: true,
validate:
validator: function(v) { refurn v % 1 === 0; },
message: props => 'S{props.value} must be an integer’
}
}
1);

oL

[4 Custom validators provide flexibility
for complex conditions.

[ validator is a function that returns
true or false.

™M message is shown when validation fails.

[V Use custom validation when built-in

rules are not enough.

Key Takeawag:

._‘ .

Validation in Mongoose ensures that only correct and meaningful date is stored in MongoDB.
Use built-in validators for common rules and custom validators for advanced requirements

to maintain data integrity and build reliable applications.




16.8 Default Values

{16.8.1 What are Defaun‘.ﬁ Values?J

% Default values are used to provide a value to a field
when no value is specified.

% If a field has a default value, Mongoose automatically
sets that value when a new document is created.

% They help in reducing the amount of data we need
to provide and ensure consistency.

* Defau“:s can be ﬁxed values or dynamic values
(u.sing functions).

“6.8,2 Using Default Values in Schema

0] - &, -

Create Document rqpp!g De_fal.df. Values
(Without Some Fields) (Mongoose)

%* We use the default pro_perty in a schema to set default values.

Example:

const mongoose = require( 'mongoose');

const userSchema = new mongoose.Schema({
name: { type: String, required: true },
email: { type: String, required: true },
role: { type: String, default: ‘user’' },
isActive: { type: Boolean, default: true },
createdAt: { type: Date, default: Date.now }
});

Key Points:

[ default sets a value if none is provided.

M It can be a static value (string, number, boolean,
etc.) or a fuﬂ:han ffar dynamic values ).

= Defaults are applied only when creating
new documents.

I If a value is provided, the default value

Store Document
(With Defaults)

| const User = mongoose.model('User', userSchema); | I+ damarad

‘;16.8.3 Types of Default VaiuesJ

[ Default Type Description Example in Schema Result if Not Provided
Static Volus | 1 Janl it Crichg, musber g 18 wil be stored.
Boolean Volue | Defuult trué o falses. MM { tipw: oledn, trus will b boved,

default: true }

; createdAt: { type: Date, Current date & time
Date Value Default to current date/time. afsalts Dade,ioe } il i bt
Bncdi Function returns a value id: { type: String, Result of function will
| P, (dynamic default). default: () => generateld() } | be stored.

'k 16 8_4 _Emmp!e: Creating Dacument:t{h _De?n;it_s_]

Example:

const User = mongoose.model('User', userSchema);
/7 Creating a user without optional fields
const ul = new User({
name: ‘Alice’,
email : 'aLica@snﬂil.cam'
H;
ul.save().then({) => console.log( User saved!’))
.catch(err => console.log( 'Error:', err));

Stored Document in MongoDB:

{
"_id": Objectld("665abc1234567890abcdef00"),

“"name”: "Alice’,

“email": “alicef@gmail.com”,

"role”: “user”,

“isActive”: true,

"createdAt”: "2024-05-15T10:20:30.123Z",
et

}

\

Defaults Applied
ﬂutomaﬁcaﬂy.’

Key Takeaway:

|
:@f_ Default volues in Mongoose make our application easier by automatically filling in missing data. @‘

They ensure consistency, save time and reduce errors in data entry.




16.9 Required Fields

16.9.1 What are Required Fields? |
*

A requfred ﬁeid is a fisH that must have a value
when creating or updating a document.

% If a required field is missing, Mongoose throws

a validation error.

Required fields help ensure that important data
is always provided.

We can make a field required bg setting

required: true in the schema.

[ D

i

Create / Update
Document ( Without
Required Fields)

Validation Check
(Mongoose )

(16.9.2 Declaring Required Fields in Schema

% We use required: true to mark a field as required.

Example:

Keg Points:

const mongoese = require( 'mongoose');

const productSchema = new mongoose.Schema({
name: { type: String, required: true },
price: { type: Number, required: true },
category: { type: String, required: true },
description: { type: String },
createdAt: { type: Date, default: Date.now }
3;

const Product = mongoose.model('Product’, productSchema);

M Set required: true for fields that erbsf1
have a value.

[M Mongoose validates required fields
before saving the document.

™ If any required field is missing,
a validation error is thrown.

M Only fields with required: true
are checked.

16. 9..3; Behavior_of Required Fields

r

Scenario Provided Data Result Explanation
All required fields All fields with Document saved All required fields are present,
provided required: true have values successfully validation passes.

One or more required
fields missing

Some fields with

required: true are empfy

Validation error

Mmgoose does not allow saving
document with missing required fields.

thrown

Required field is
null or undefined

Required fields set to
null or undefined

Validation error
thrown

Mongoose treats null/undefined
as missing value.

(16.9.4 Exump{e: Missing Required Fieﬁd]

Exo.mp{e:

Outpuf (Error):

*

Store Valid
Document
(If All Required
Fields Present)

= Required Field

Validation Error

// Missing the 'price' field (which is required)
const pl = new Product({
name: 'Laptop’,
category: 'Electronics’
1;
pl.save().then(() => console.log('Saved!"))
.catch(err =» console.log('Error:', err.message));

Error: Product validation failed: price: Path 'price’ is required.

/! Mongoose does not save the document
// because 'price' is a required field and

// no value was provided.

Document
Not Saved!

Keg Takenway:

ki

Required ﬁefds in Mongoose ensure that critical data is a.Iwo.gs Praw'd.ed.
They help maintain data integrity and prevent incomplete or invalid data from being stored.

©@




16.10 Custom Validation

[16‘10.1 What is Custom ValEdafion?J

% Built-in validations (like required, min, max) cover
common cases.

% Custom validation allows us to deﬁne our own rules
using the validate property.

% It gives more flexibility to enforce complex or
business-specific constraints. Input Data Custom Validation Store Valid Data
% Mongoose supports custom validation using functions (Mongaase) (MangoDB)

(synchronous or asynchronous).

16.10.2 Defining Custom Validation in Schema |

Key Points:

#¥ Use the validate property in a field to apply custom validation. [ ) :
Exampie‘ [ validator is a function that returns true or false.
] const mongoose = require( 'mongecose'); ) 4 If validator returns false, validation fails. L=
const userSchema = new mongoose.Schema({ M message is shown when wvalidation fmls

name: { type: String, required: true },

age: { E Can be sgnchrumus (returns frus/false) or

:3{;4:‘:‘5{"' asynchronous (uses callback or returns a Promise).

validator: function (v} { return v >= 18; },

message: props => '5{props.value} is not an ?:ypes of Custom Validation
adult! Age must be 18 or above.’ \

) } Type Description Example
“ﬂ:;;..{ String Synchrenous Validator function returns validate: v => v >= 18
validate: { j (Inline Function) | true or false.
validator: function (v) {
; return /.+@.+\. . +/. test(v); Asynchronous Uses :Waﬂbaaktw:o perform M“‘::::;{ At |
" idati validator: ion(v),done) { ...},
message: props => S{props.value} is not a valid email!" (Callback) e ’ message: ' '
} }
3 Asynchronous Validator returns a Promise | validate: async function(v) { ... }
const User = mongoose.model('User', userSchema); ( Promise ) that resolves to {ru‘ffcj“_
[ : ; T ]
| 16.10.3 Example: Using Different Custom Validations Exnlanation:
Examp.':e: ® Price must be > 0 (custom rule).
const productSch = new g .Sch ({ ] ® Stock must be a non-negm‘.iwz mt&ger
nu?u: {{lypl: String, required: true }, ® Email must be un.:que (WC vadidation).
p' ce!
type: Number, : : > |
tes 0, 16.10.4 Output (When Validation Fails) |
validate: { ;
validator: function (v) { return v > 0; }, EXdI'I‘IP!c Outpulr
message: Pri nu & gr L an 0!° g
} - FRBSEITY 0 SO ¥ rErrar.' Product validation failed
), ST
‘tuck: { arrors {
type: Number, “price”: {
validate: { “message”: “Price must be greater than o=, L
validator: v =>» ﬂ'ulrlicr.isl'ntcgtrcv) && v >= 0, "kind": “user defined”,
message: "Stock must be a non-negative integer!’ "path™: "price”,
} “value™: -10
i ¥
'“:“.{' Strin rateekna
v:rfid'utc: i 2 F."“'?'"". ek s b‘ eiios el il
validator: async function (v} { kind”: “user defined”,
const exists = await User.exists({ email: v }); "path”: “stock”, Validation
return lexists; // email must be unique "value®™: 3.5 L o
}, } Error.'r
message: 'Email is already registered!’ )
}
} }
L} ) L

Key Takeaway:

wlos Custom validation in Mongoose helps enforce complex and business-specific rules.
-- Use validate with validator and message to create powerful validations.

Choose synchronous, callback, or Promise-based validation based on your needs.




16.11 Middleware

(16.11.1 What is Middleware?

¥ Middleware functions have access to the request f

object (req), the response object (res) and
the next() function in the application's

Middleware Flow in Express

a i 1 Middleware 1 Middleware 2 Middleware 3 Route
equest-response cycle. (e.g., Logger) (e.g., Auth) (e.g., Validator) Handler
make changes to the request and response objects, Client i i | jl
end the request-response cycle, or call the next (Request) | T ¥ o . S P N ¥

middleware function in the stack.
% Express has a built-in middleware function
express. json() and express.urlencoded().

|
|
|
i
:
# Middleware functions can execute any code, :
I
|
I
|
|
|

16.11.2 Types of Middleware

Type Description
1. Application-level 3 ; F
Mf:i‘;{?w;il: | EVE Bound to an instance gf app Mydci using W.Illl().
2. ﬁ‘::::;:::!{ Bound to an instance af express. Router() ﬂ[yﬂ-‘f

Built=in middleware functions provided by Express

3 Built-in Middl
o 3 (e.g., express.json(), express. urlencoded()).

4. Third-party
Middleware

Middleware funciions created by third-party modules

(e.g., morgan, cors).

L) Err‘or-ﬁnndﬁns
Middleware

Middleware functions that handle errors.
(Have 4 arguments: err, req, res, next).

16.11.4 Built-in Middleware in Express‘

Call next() to pass conbrol fo the next middleware

fi'6.11.3 Example: Simple Middleware

_' -
Client
(Response)

o e T s B e i g i e

Middleware

Example: Logger Middleware

const express = require{ express’');
const app = express();

/7 Middleware to log request defails
function logger(req, res, next) {

next(); // pass control fo the next middleware
}

app.use(logger);

app.get('/', (req, res) m {
res.send( 'Hello from Express!');
1

app. listen(3000, () => console.log( Server running on port 3000°));
\

consoale. Log{ ${req.method} S${req.url} - ${new Date().tolocaleTimeString()}’);

(16.11.5 Example: Using Built-in Middleware |

Middleware Purpase

Parses incoming requests with JSON payloads.
Adds req.body.

express. json()

express. urlencoded()
({ extended: true })

Parses incoming requests with URL-encoded payleads.
Adds req.body.

express. static(path) | Serves static files from the specified directory.

express. raw()

Parses incoming requests with Buffer payloads.

uxpr‘css.f:n(t(, Parses incoming requests with text pﬂy[duds

\

const express = ﬂqnirc{‘.xprcls');
const app = express();

app.use(express. json()); // for JSON data
app.use( express.urlencoded({ extended: true })); // for form data
app.use( express. static( public’}); // serve static files

app.post(’/date’, (req, res) == {
consols. Log(req. body);
res.send( Data received’);

b

app.Listen(3000, ()} => console. log(’ Server running...')};

\

EG.II.G Error-handling Middleware |

¥ It is used to handle errors in the application.

#* It must have four arguments: (err, req, res, next).
Example:

app.use((err, req, res, next) =» {
console.error{err.stack);
res.status(500). send( Something went wrong!');
n;

Error

Handler

(16.11.8 Key Points |

[ Middleware functions are executed in the order they are defined.
[ Alwags call next() to pass control to the next middleware.

[ Use middleware for logging, authentication, velidation, parsing, ete.
[ Errer-handling middleware should be defined af the end.

Key Takeaway:

1_611_ ._? Exgrf:pi_e.‘ Co_mpfe_f.e Ffow

'cortst express = require( express');
const app = express();

/f 1. Logger Middleware

app.use({reg, res, next) =» {
console.log '${req.method} 3${req.url}’);
next();

»;

/4 2. Built-in Middleware

app.use{express. json());

/f 3. Route

-pp,sqt('ﬂll(ln', (req, res) => {
res.send( 'Hello Middleware!');

};

£/ 4, Error-handling Middleware

app.use((err, req, res, next) == {
res, status(500), send( " Internal Server Error’);

b

app.Listen(3000, () = console.log( Server running on port 3000°)};

A

Middleware

l » @/_

Middleware in Express helps us process requests, perform tasks like logging, parsing, authentication,
validation and handle errors eﬁict'enﬂy before renching the route handlers.




16.12 Query Methods

|16.12.1 What are Query Methods? | 1

N\
|
# Query methods are used to find, filter and l
retrieve documents from a MongoDB collection. I
|
% They allow us to read data based on I
conditions. i
# Mongoose provides powerful metheds to :
perform queries easily. Result :
|
% CQueries return results in the form of decuments (Documents) :
or: arroys:of documents, . Meeeems o oo sn e n s e S e o )
16.12.2 Common Query Methods in MongaoseJ
Method Description Returns Example
Finds all documents that match " , .
find() et Array of documents Model . find({ age: { $gt: 18 } })
Finds the ﬁrsf: document that . 2 o i
findOne( ) e W e Single document Model . findOne({ email: 'abc@gmail.com' })
findByIdC) Finds a document by its _id. Singfe document Model . findById( ' 665a1b2c3d4e5f6789012345"%)
Finds a document by id and Updated document Model . findByldAndUpdate(id, { name: 'John' },
ﬁnd.ByIdAndUpdafst up:{cies it (by default ) { new: true })
i Finds a document id and Deleted document : :
findByldAndDelete() | ., . " by C by default) Model . findByIdAndDelete(id)
countDocuments( )} E:::::ﬂ;h: :::c::::—mof Honkments Number Model . countDocuments({ age: { $gte: 18 } })
sort() Sorts the documents. Array of decuments Model . find().sort({ age: -1 }) // Descending
limit( ) Limits the number of results. Array of documents Model . find(). Limit(10)
skip() Skips a number of results. Array of documents Medel. find().skip(20)
select() Selects SFBI:(TLC ﬁel‘.ds to return. AH‘RH' of documents Model . find().select('name email age')
(16.12.3 Example: Using Query Methods J Key Points:
[ const mongoese = require( ' mongeose'); ™~ find() returns all mafd'l:'n.g documents.
const User = mongoose.model( ' User’, userSchema);
il _ﬁndOﬂe() returns the first mafching document.
// 1, Find all users older than 18 a o .
User.find({ age: { £gt: 18 } }).then(users => { E fmd&sfd() 5 dend b ﬁnd & et eang its _id.
console.log( 'Users:', users); E countDocuments( ) returns the count qf mn!ch'mg documents.
14 & sort(), limit(), skip() are used for paginabion and sorting.
// 2. Find one user by email i s s
User. findOne({ email: ‘alice®gmail.cem' }).then(user => { E select() FMIPS to nclecls rm.{y rtqmread fﬂfds
console. log( 'User:', user); p
1 16 .12 4 Example: Pagination (skip + limit)
. P a9 P J
// 3. Find user by ID Exnn-LP[g:
User. findByld( '665alb2c3d9e5f6789012345" ). than(user == {
console. log( 'User by ID:', user); const page = 2; // Page number
}); const size = 5; /4 Documents per page >
S 4, Count uzers Usal'._fi.nd.()
User.countDocuments({ age: { $gte: 18 } }).then(count => { .skipl{page - 1) = size) /1 Skip documents
})t.:onsals.lng("ratal bioaeks ) cdidnt ) Limit(size) £/ Limit documents
i .sort({ name: 1 }) /4 Sort by name (A-Z)
/f 5. Find users and sort by age (descending), Limit § .then{users =» { Pas‘-mh-‘m
User.find().sort({ age: -1 }) Limit(5).then({users => { censole. log( 'Users on page’', page, :', users); ) ool
console.log('Top 5 oldest users:’, users); ¥ (Sk*P * hmd)
1
I16.12.5 Logical Operators in Queries II Exunplsr $5d Qusry i
pe " |
Operator Meaning Example Query Matches | User.find({ $and: [ i
$and All conditions must be true | st 2 { SQ_t.:,'w P Age == 18 AND status is active | { age: { $gte: 18 } }, :
{ status: ‘active’ } 1} : { status: 'active’ ] |
Sor B etk o eaidibiog muk beidns { $er: [ { rele: "admin’ }, Poba te oty OP wser : 1 }). then(users => { i
{ role: 'user' } ]} | console. log(users); I
$not Negates a condition { age: { Smot: { S$Lt: 18 } } ) | Age is NOT less than 18 i B :
$uior Nore of the conditions can be true { $nor: [ { status: 'banned' }, Status is not banned AND l.. _________ ___'il
{ age: { $lt: 18 } } 1} age is rot less than 18

Key Takeaway:
_\'_ Query methods in Mongoose help us retrieve the right date from the database efficiently. @‘
|

foey supporf fiifering, 5artir:g, paginaﬁan, field selection and Ecgicaﬁ operations.




16.13 Instance Methods

&
{15‘13‘1 What are Instance Methcds?] R e i e e e e e e i e e e &
i thods ? |
% Instance methods are functions defined on a schema : e o ! :
that can be called on document instances. 1 = N :
N i e ﬁmh / Fetch Call Instance |
E 3 TheH have access to the document fusms this kzgword) : €=== > e { } :
on which they are called. 1 X i
! Instance i
% They are useful for operations related to a single : ! :
dooumant: | Application \ Result :
; ; | (Request) I
% Instance methods are different from static methods, | Mathod wonks:an Hhie earvent docivient CLRLE) !
which are called on: the Model. AR SRR N AT e e J
16.13.2 Common Instance Methods in Mon&roase
Method Description Arguments Returns Example
save( ) Saves the current document. None Promise (saved document) | user.save( );
validate( ) Validates the document. None Promise user.validate( );
remove( ) ;:::‘:::h cu:::t eesumprt None Promise user.remove( ); // deletes the document
isModiﬁedf Puﬂ‘l )] ih‘:i;igs:- ﬁ‘H for oy Path) (St(::;i)n;;th Boolean user.isModified( email ');
: Checks if the document is new
N i . isN,
isNew Cnot saved to DB yet). None Boolean f Cuser.isNew) { }
markModified( path) | Marks a path as modified. (String) path None user.markModified( name');
C ts the d nt to
anb‘jscth F;rf:m&ﬂ::‘:}ul. % fopf:ions) Objcci user. toObject( );
toJSONC ) Converts the document to JSON. (options) Object user. teJSON{ );
Populates referenced fields " ;
populate( ) f‘: T J (path, select, ...) Query (thenable) user.populate( role’');
[16.13.3 Example: Defining Instance Mefhoa‘.s] Key Points:

Example:

const mongoose = require( mongoose’);

const userSchema = new moengoose.Schemal{

name: String,
email: String,
age: Number,

isActive: { type: Boolean, default: true }
}X;

/4 Instance method to get user's info

userSchema.methods. getInfo = function() {
return "S{this. name} ( {this, email} )}°;

Y

// Instance method to check if user is adult

userSchema.methods. isAdult = function() {
return this.age >> 18;

};

const User = ncngpnsl.nodql( 'User', userSchema);

" .
I i Note:

P
:_ )= We cannot use arrow functions for instance methods
I because arrow functions do not have their own this.
[

B4 Instance methods use the function keyword (not arrow
function) because they rely on this.

El Thog operate on a si.ng[c document instance.

) Dcﬂnod using schema.methods.methodName,

M Accessed using document . methodName( ).

[ Useful for business logic related to a document.

jl_1_6.13.4 Exampie: Using Instance Methods

Example:

asyne function run( ) {
const user = new User({ name:

:onscll.Log(uxur.getfnfﬂ( 13;
console. log(uscr. isAdul e });

await user.savel };
user.age = 16;
console.log('Is modified (agel?’,

const obj = ulcr.toﬂbjcctf J;
console.log(obj);

}

‘Alice’', email: ‘aliceBemail.com', age: 20 });

£/ Alice { alice@email.com }
£ true

user.isModified( 'age’)); A/ true

They inherit this from the surrounding scope. sty
| 16.13.5 Instance Methods vs Static Methods
Feature Instance Methods Static Methods
Called on Document instances Model
Access Use this to access document Use Model name
D(fl-ﬂed‘. usi.ns schema.methods . methodName schema.statics.methodName
Purpose Work on a single document Work with the collection
user.getInfel ); Ulcr.fl‘.nn‘.ByEmnil( Xi
EIMPLF user. isAdult( ); User.countActivel J;

Key Takeaway:

Eanpie af Static Method (fur compar('san.)

userSchema.statics. findByEmail = function(email) {
return this. findOne({ email: email });
/4 Usage

1
I
|
|
i
|
|
I
|
|
I
const user = await User.findByEmail( 'alice@email. com’ )Q
g e e e e e &

__

Instance methods in Mangonse allow us to define functions that work on document instances.
They provide a clean way to encapsulate document-specific logic and operations.




16.14 Static Methods

(16 14.1 What are Static Methods? |

% Static methods are called on the Model (not on
document instances). . Call Static Method

% They operate on the entire collection, on Model
i ( Model.method( ) )

They are used for common operations like counting,

creating, deleting many documents, etc.
% We use the model name fouowtd .53 the method

name to access static methods.

( Collection ) (Data )
Static methods work on the whole collection.

| 16.14.2 Common Static Methods in Mongoose |

-

Method Description Arguments Returns Example
countDocuments( ) CMh, khs JE pf & nEe fﬁ-ﬂur) Promise Number) User.countDocuments( { age: 39{.: 18 )} M)
matching a condifion.
estimatedDocumentCount( ) C?unts all dacumente: e ool None Promise (Number) User . estimatedDocumentCount( )
(igneres filber).
exists( ) f::::; i{h:ts::::ifz:hm ¢ ( filter) Eornn:h'.o;‘j“t User.exists({ email: ‘abe@gmail.com’ })
Promise (Document | User.create({ name: “"John' })
createl ) Creates one or more documents. (doc or [docs]) ot Aprmig o e tba T rimie s TAE el e THE 335
i i Promise fﬂrmy User. insertMany( {
mggrﬂ\"la-_nyfj Inserts m{dhp{u documents. (Array of docs) of Do is) [ nawe: AR Qoriamss YB35
deleteOne( ) ﬂz‘::‘ ?,:Ef:ﬂii s B ( filter) éiﬂmf:;dhiﬂ User. . deleteOne( { email: '"abcBgmail.com™ })
deleteMany( ) ﬁe;:wﬂﬂ i et ( filter) Hm;:;‘:tg.hf' User.deleteMany( { age: { $Le: 18 )} })
Updates the first document ] Promise (Update User.updateOne({ name: "John" },
apdebeOnel) matching filter. NS et ptions? Result ) { $set: { age: 25 } 1)
Updates all decuments michims ) Promize (Ulpdgtg User . updateMany( { active: false },
s filter. Cotibary ypdlts, apliska) Result) £Sustc o nobivel thus ) 1)
ind( ) Finds all documents mabching filter | (filter, projection, options) | Query (thenable) | User.find({ age: { $gte: 18 } })
g ry
indOne( ) Finds:tha f:rsf. devumart m{oﬁlns rﬁﬂ:ﬂ'. projection, npﬁdﬂl) Qe { thenable ) User. findOne( { amail: ‘abe@gmail.com' })
filter. il
16.14.3 Example: Using Static Methods | - Key Boints:
Example: ’ : :
const mongeose = require( 'mongeose’'); 1 Static methods are called on the Model.
const userSchema = new mongoose._ Schema( { E Tj‘!y operﬂ.f_u on the whole colleckion.
name: String,
email: Skring, ] They are used for common operations
age: Nombar, like create, count, update, delete, etc.
active: { type: Boolean, default: true } !
i 4 They return Promises.
const User = mongoose.model( User', userSchemal; E‘ e thénn for Bolk e asllsittan s teval ailions)
2

asyne functlon run{) {
ff 1. Create a new user [
await User. create({ name: 'Alice’, email: ‘alicefemail.com', age: 20 }}; | 16.14 .4 Exampie: Counﬁna and Pctginaf.ion

£ 2, Insert many users £ :
await User.inseréMany( { xample:

{ name: 'Bob', email: ‘bob@email.com', age: 22 }, . T By

{ name: ‘Charlie’, email: ‘charliefemail.com’, age: 19 } e fi getlicersCpag 5 ¥
1; const skip = (page — 1) * Limif; -
AT ol e R G  RsE EB const total = await User.countDocuments(); /4 total users
const count = await User.countDocuments({ age: { Sgte: 18 } }); congt users = await User, find(), skipCakip). Limig(limit}, sort({ name: 1 });
console, Logl "Uaere »= 18 ', count;
s7 4. Chack if a user axlats console. log(’ Tetal Users: ${total}’);
const axists = awalt User.exists({ email: "bob@emall._cem" }); console. Log( ' Page 3{page) Users:", users);
console. logl 'Bob exiatu?P’', exists ? 'Yes' : 'No’); } Pnginafiun
/4 5. Update many users R DR
amait User, updoteMany( { active: true }, { $set: { active: false } }); getUsers(l, 3);  // first page with 3 users ( Skip + Limit )

A 6. Daleta one user
awalt User deleteOnel{ email: 'charlie@email . com' });

,{un”_ [ 16.14 .6 Exampie-‘ Using exists( )
e e = Example:
16.14 .5 5Static Methods vs Instance Methods asyne function checkEmaillemail) {
= _F"e-néur; h— Sﬁ:h{: “.M-e_!; _-f.s === Irls'i:m.ca .-‘-‘ief.‘;a_li-n S :;n::!::;rf- await User. exists{{ email: email });
Called on | ~ Model Document _instance conpole Logt Waaib alvendy registered.Y;
_Access | Model mathodNamel) | document.mefhodName() | ¥ oalna {
Scope | Whale collection | Single document console.logC Email is available.");
| Purpose | Bulk / collection operations | Document-specific operations g "
JExurpla | Uker coonblocmenteCY | vemrcsaveC) L | sy
Keyword No this Usas this keyword

;keg .Takea.m‘r_., £

_"’_ Static methods in Mongoose are powerful collection-level operations. @‘
o

They help us perform tasks like counting, creating, updating, deleting and querying data easily.




16.15 Popula.fion

[16.15.1 What is Population? |

* Papu.[a.hm is a Mongoose feature that replaces the
specified paths in the document with the actual
documents from other collections.

{
|
|
I
|
|
|
|
i
|
% It is used to reference documents in other collections. i
|
|
|
i
i
I
L

#* We use populate() method with query functions.
# It helps in working with relational data in MongoDB.

r1_6.15.2 Examlpl'.e Scenurio]
We have two collections:

Aplof:icnﬂm
(Query)

Popuf.cxﬁiun ruphm the r!fﬂram:ud ids with the actual documents.

1. users collection 2. posts collection (has reference fo users)

( _id name ( _id title user
ut Alice pl | Introduction to MongoDB ul
u2 Bob p2 | Mongoose Basics w2
u3 Charlie |0 | #3 Population in Mongoose ul

16.15.3 Using populate() |
Example:

Result fﬂfflr Popwfaf.icn) :

Related Documents
(Fetched & Replaced)

MongoDB
(Collections)

s e s e e

. KEH Idea.:

The ﬁeﬂa‘. ‘user’ in Posés
collection stores the _id af
a user. Using populate(),
we can replace this id with
the actual user document.

const mongoose * require( mongoose’);

/¢ User Schema

const userSch - mew ] . Schemal {
name: String
});
const User = mongoose. model( User', userSchemal;

#/ Past Schema with refarence to User
const postSchema = new mongoose.Schemal {
title: String,
user: { type: mongeose_ Schema.Types. Objectld,
refi 'User' } /7 reference to User collection
RN
const Post = mongoose.model('Fost’, postSchemal;

// Find posts and populate user field
Post. find( ) populate( 'user”) . then(posts => {
console. log(posts);
RES

16.15.4 Advanced Popuio.fion
L Popul'.u.ﬁe Select Spec:('ﬁc Fields

[
{
id: ‘pl',
title: “Introduction te MongoDB',
user: { _id: "ul’, name: "Alice’ }
8
{
_id: ‘p2',
title: ‘Mongoose Baszics',
user: { _id: "u2’, name: 'Bob' }
h
{
~id: 'p3°,
title: "Population in Mongoose',
wser: { _id: "ul', nome: ‘Alice’ }
}
1

IXI'J'

lated user d '

populate( "user')
rnplaces the user id
with the actual

user document.

2. Populate with Multiple Paths

Example:

Past. find( ), populate( ‘user’,
console. log(posts);

3X;

/¢ Only ‘name’ field from user will be returned.

Exumpl'.e.‘

‘name ' ). then(pasts => {

12 H

Past. find( ). populate( user ). populate(’ commants.usar '), then(results =» {
console. logl results);

#f If comments schema has a wser field, it will alse be populated.

metheds for different

Pl T P VL

|
|
|
|
multiple populate() i
|
|
I
]

[1},_15__5 .%:_.;.;ulaam vs_ _ﬂorm; Quer;J

[16_15_6 E:;mpie: Without Papufaﬁim ; With Popufaﬂon |

Feature Normal. Query With Population WGligil- Foplation: Wit ypetatoon;
Post. find( }.populatel "user' ). then(posts == {
Returned Data | Returns ids only Returns full refaranced documents Pﬂ“-!‘":f:-f:-ﬂf:v;h =z console. Loglposts);
console. Lag{posts); 13
Callections Single collection date Date from multiple collections ikmm‘ , /% Qutput =/
. . r
Camplexity Simple More powerful and flexible [ { _id: 'p1*, title: ‘Intro’, user: { _id: ‘ui’,
: { _id: ‘pI°, title: ‘Intre’, user: 'ul’ }, mama: Alice’ } ),
Use Case Whian. raferaiica idatal i When related data is required { .4d: "p2°, title: ‘Basics’, user: "2’ } { td: 'p2°, title: 'Basics’, user: { _id: ‘w2’
ot needed i name: ‘Sob’ )} }
1
: f mportan oints " ; opulate ions |
16.15.7 Important Point 16.15.8 populate() Options |
E Use populate() when you want related documents instead af ids. OPEEH Dﬁﬂﬂ-‘u{im Exﬂ.mph
E ikl dafiosd with ref in the schema salsct Select specific fialds from populated documarnt. | . populate( user’', ‘nome email’)
: " : Lok .populate({ poth: 'uner’,
[ It pecforms a separate quary behind the scenas and 'joins’ the data. —— A b i mabch: { active: true } })
E Over-populating can affect performance, so populote only when needed. Limit Limit aumber of pepulated documents. -populalal{ poth: ‘vommants’, Limit: 5 }) |
sort Sort populafed decumaents. .populata({ path: ‘commants’, wort: { creataddt: -I JJ'l

Key Takeaway:

It makes our data more meaningful and

K

Popu.l'.a.it'm in Mang:mse allows us to replace refemncnd ids with actual documents from other collections.

easier to work with.

o




16.16 References

[15.16.1 What are References?]

»*

%*

References are used to represent relationships
between decuments in different collections.

Instead of embedding large or frequently changing
documents, we store a reference (id) fo the related
document.

References are useful for one—to-one, one—to-many
and many-to-many relationships.

We use DBRef or a simple foreign key (_id) as

a reference.

16.16.2 Types of References |

Query using
Reference(id)

MongoDB
(Collections)

The reference (id) is used to fetch related documents

from another collection.

e e e e e e D e e )

16.16.3 Exa.mp!e Scenario

We have two collections:

16.16.4 Example: Using DBRef |

Type Des::ﬂ'.pf.ian
1. authors collection 2. books collection (references authors)
DBR MongoDB provides o DBRef object with $ref, $id -\ ¢
of and $db flelds. _id name _id title authorld a
Manual Refer!nce Store the _id c.f the nfame&d documeant in a nI a‘!l'.ics hbﬂ:er b1 The Color .Pw-pf.( al
B 3 books
reign Key Sield.
al Robert Frost ® 0 b2 The Road Not Taken | a2
A document in one collection refers to a single :
Oniiig | /e & e SR ¢ S iagi ] B8 5 | e 3 @
\. J
A document refers to mulfiple documents in another b4 Ancther Poem al
on‘_'eo_my collection fnrrn.y of ids ),
Here, the _f\uﬂ “authorfd" in books collection stores reﬁ:rem:e
Many-to-Many | Both collations store reforences to each cther. | R W -l

courses have many students.

Example: Query and Retrieve:
r,r/ Thsiir o b har db. books. find().populatel ' author'); 7]
db.authors. insertOne( { s
_id: Objectld(), ; pubpt
}’tuulc.- Alice Walker _id: Objectld(". .. "),
v title: "The Coler Purple”, iabal " anibluar 1
/¢ Insert book with DBRef to author auther: { PP
db. books. insertOne({ ~id: ObjectId(“664alf2b3cdd5e6789012345"), replaces the DBRef
title: “"The Color Purple”, name: “Alice Walker” with the actual
author: { $ref: “authors”, $id: ObjectId("664alf2bIcdd5e67ER012545° ), $db: “mylibrary” } } b hor d ¢
B } -
[ 16.16.5 Exam,o!e: Using Manual Reference (Forer’.sn Key )J
Example: Query and Retrieve:
/¢ Insert author /7 Step 1: Find books
db.authors. insertOnel { const books = db.books. find();
_id: Objectld( 664alf2bIcid5es789012345"),
name: ~Robert Froat® /¢ Step 2: Fatch outhor details
3 books. ferEach(book =» { Manual reference
7/ Insert book with manual referance const author = db. authors. findOne({ _id: book.authorld }); is lightweight
db. books . insertOnel { book. author = author; /7 attoch author details J g
title: "The Road Not Taken", printjson(book); and easy to
authorld: Objectld( 664alfZbic4d5267890123457) /7 referance te auther _id y; understand.
1)
[ 16.16.6 DBRef vs Manual Reference ] 16.16.7 Types of Relationships with References ] T -
T Y | Mol Refwrence | |5, Drwrto-Ohe i Author ( One) :
| Strictors Uz 3refy $id, $db | Uses only _id ! User profile references one user document, ! @ !
Size Slightly larger | Sl g . = !
Querying populatel ) con be used directly Need manual lockup I 2. Onu~talany l !
— e - . i One author has many books. | |
Performance Slightly slower Faster i i 1
Flexibility More flexible (cross-DB) Less flexible (same DB) | | 3. Many-to-Many [ n g n i
Usage I Rarely used now Commonly used Students enroll in many courses and : |
|

| 16.16.8 Advantages |

(16.16.9 Limitations |

[16.16.10 Best Practices |

|
&
|
2]

Keeps documents small and organized.
Avoids data lﬁl.ollcnfrm

Makes updates easier.

Supports flexible relationships.

® Requires extra queries (joins).
(%) Complex queries may affect performance,
B Popilite can e sloiiss for: laiga dabassbs,

&
=

)

Use manual references for most cases.

is required.

Use DBRef enly when cross-database reference

Index reference fields for betler performance.

Key Taﬁenmy:

_"_ References in MongoDB help us build relationships between collections
They provide flexibility, scalability and maintain data consistency in

without duplicating data.
real-world ap'ulim.{:wns_

©@ |




16.17 Embedded Documents

(16.17.1 What are Embedded Documents? | e

f i
| |
% Embedded documents are sub-documents stored : !
within @ document. 1 A
% They allow you to store related data together 1: —> { } i
in a single document. } _ : |
& | < i
" f"dth:f‘"af: L‘ﬁ“ & o ond il | Application MongoDB Result |
r : | (Request) (Collection) ~ (Document |
% They can be nested (documents inside documents) : with embedded |
and can contain arrays. l data) |
[ The embedded document is stored inside the parent document. !
LI " T T T . s "W N el R T -
[_16 17.2  Example Scenaiio_J
We have a collection of users, and each user has an address
stored as an embedded document. "I’K Tdea )
[ _d name address (embedded document ) ) @ Yt
» o { street: "123 Main St*, city: "New York", M The address field is an embedded
i zip: "10001" } document.
w2 Bob { street: "456 Oak Ave”, city: "Boston”, A It stores related ﬁ\ﬁrmaﬁon
zip: "02110" } with the user.
3 Charlie { street: "789 Pine Rd", city: "Chicago”, & This keeps the data fagefhe-"
zip: "60601" } and easy to access.

[ 16.17.3 Inserting an Embedded Document | [16.17.4 Querying Embedded Documents | [ 16.17.5 Updating Embedded Documents

3 Example: Foal of Example: Example:
db.users.insertOne( { // Find users living in New York SEHp TR cily i Ny S e
name: "Alice”, db.users. find({ ""-‘E’::::'Pd_:ffmff}
age: 28, "address.city”: "New York" Sl v da - P
adidrassi £ }); " { $set: { "address.city": "San Francisce” } }
street: “123 Main St*, )
city: "New York", /4 Find a specific street /f Add a new field to embedded document
zip: "10001" db.users. find({ db.users.updateOne(
"address.street”: "123 Main St” { name: “Bob" },
}); i35 { $set: { "address.country”: "USA" } }
ki
| 16.17.6  Nested Embedded Documents (16.17.7 Arays of Embedded Documents |
Example: Example: i i '_ Tip :
(_db.user's. insertOne( { db.users.insertOne( { : e |
name: “Charlie”, name: "Dawid”, : Embedded  documents :
contact: { orders: [ | can also be used :
email: “charlieBexample.com”, { item: “Laptop”, price: 1200 }, | inside arrays I
phone: { countryCode: "+1", number: "555-1234" } { item: "Mouse”, price: 25 }, : (fcr example, :
5 3 { item: "Keyboard", price: 75 } Il fers, ¢ ts, :
i D | items, etc.). I
U SR T AT |
(16.17.8 Advantages and Disadvantages | (16.17.9 Best Practices |
i Advantages il Disadvantages [ Use embedded documents for related data
?K;e‘ns w=, e i that is accessed tos-ether.
e v B ';’;gmwm_f;‘”&‘ dacniits [ Avoid very large embedded documents
[/ Faster read performance (single document). : Ckeep 16MB).
[ Simpler data model. &) Harder to update if deeply nested. o ke arrays °f embedded documents fo!'
) Useful for one-to-one and one-to-many B Not ideal fcr mny—fo—many me-fﬂ-mny rehfianships.
ionships. relationships. [7] Consider referencing (separate collection)
) for many-to-many refatn.unshtps
bk Key Takeaway: Embedded documents help you organize  related data in a 5&13[2 document,
_— making your application faster, simpler and easier to manage.




16.18 Mongoose Transactions

| 16.18.1 What are Tra.nso.cfions?‘

# Transactions allow ws to group mulliple operations
as a single unit of work,

# All operations in a transaction succeed, or none do.

% Transactions are supported in MongoDB replica sefs
and sharded clusters.
E 3 Mungoﬂsu meidf_ﬁ a simpi'.ﬂ AP to work with

!
|
|
|
|
|
|
¥ If any operation fails, all changes are rolled back. I
|
|
|
|
|
MongoDB transactions using sessions. :

|

[16.18.2 Exa.mpfe Seenario }

We have two collections: accounts and transactions.
We want to transfer money from one account to another.
Both operations must succeed together.

accounts Collection transactions Collection

_id name balance _id | from to e |
1| Alice 5000 !
(empty)
2 | Bob 2000 e e
®B0

Commit — Saves all -:hnngss
Abort —» Discards all changes (Rollback)

P ——

[ 16 18.3 Transaction Eiow-

Ir16.18.4 Example: Money Transfer Using Tronso.céion]
Example:

Start a session.

Start a transaction.

Perform multiple operations using the session.
Commit the transaction if all operations succeed.

o & o A e

Abort the transaction if any operation fails.

16 18.5 Common Session / Transaction Mel‘.ﬁods]

Method Used For

Descripﬁm

const mongoose = require( mongoose’ );
const Account = raquire(’ /models/Account’);

const Transaction = require(’ /models/Transaction”);

asyne function EransferMoney(fromld, teld, amount) {

const session = awaif mongoose.startSession();

sasslion. startTransactionl J;

try o
/7 1. Deduct from sender
const sender = await Account.findByld(fromId} session{session);
if (!sendear || sender.balance < amount) {

throw new Error( Insufficient balance or sender nof found');

i
sender balance == amount;

await sender.save{{ session }J;

£¢ 2, Add to receiver
const receiver = await Account.findByld{told). session(session);
if ({recaiver) {
throw new Error( Receiver not found');
}
racaiver.balance == amount;

awail receiver.savel{ session });

/¢ 3. Record transaction
await Transaction.create([{
from: fromld,
to: told,
amount: amount,
date: new Date()
11, { session });

£7 %, Commit the transaction

await session. commnitTransaction();
console. Log( "Transaction committed successfully’);
catch (err) {

/7 5. Abort on any error

awaitf session.aboriTransaction();

-

console.error( ' Transaction aboried: ', err.message);
finally {

seszlon. endSesalon( );

-

}
}

mongoose. staréSession( ) Starts a new session. Begin session

Starts a transaction on the Bagin transaction

session._startTransaction( )

session,
Model . find( ). session(s) Execubes query in the session. | Run queries
session . commitTransaction( ) | Commils all operations. Save changes
session. abortTransaction( ) | Aborts all operations, Rollback changes

Ends the session. Finish session

session.endSession( )

16.18.6 Example: What Happens on Failure? |

ff any npcrn:h',m. fmls rl.g., receiver does not exist),
the transaction is aborted and no changes are saved.
The sender's balance remains unchanged.

- 1'_6.18.7 fmporf.mﬁ Poin.ﬁs |

[ Transactions require MongoDB replica set or sharded cluster.

M Al aperations in the fransaction must use the same session. o
[l Keep transactions shert to avoid locking and performance 'usuu.__
Bl Use try...catch to handle errors and abort the transaction, i
[ Transactions are atomic Call or nothing).

=

Do not forget to end the session.

| 16 188 Do & Don’ i |

Do Don "t

Use trancactions for related aperalions. X Don't run long transactions.

=
B Always handle errors and abort.
e

(16.18.9 Transaction Lifecgcle |

— [ 2 —r‘ !3‘ \—r @ ® ‘—r
Start Parform Commit
Transaction Operations or Abort

Session

KBH Ta k ea WGI.S N

X Don't forget to end the session.
Use sessions for all queries in B Don't use transactions for simple
transaction. independent aperations.
& Test dransackions in r'upﬁﬁa sel WK Don't mix session and non-session
environmant . queries in same transaction.

1_5 18_.15 Best Practices |

[ Kesp iransactions small and focused.

[l Aveid nested transactians,

[ Monitor and log transaction failures.

[ Use transactions only when data integrity is crifical.

\t/

_@-

Mongoose transactions help maintain data consistency by ensuring all related operations
succeed together or fail together, keeping your application data reliable and accurate.

@




