LChapter 14: MongoDB Fundamentals g
14.1 Introduction to MongoDB .

(14.1.1 What is MongoDB? |

% MongoDB is a popular NoSQL database

that stores data in a flexible, document-

oriented format.

% It uses BSON (Binary JSON) to store
data, which is similar to JSON.

% MongoDB is open source and developed
by MongoDB Inc.

% It is designed for high scalability,
flexibility and performance.

(14.1.2 Key Features of MongoDB |

. MongoDB’

g_.

MongoDB
( Database)

Document

Database

'd

[V Document-oriented data model
(uses BSON).
hY

b ’_ [ Flexible schema (no fixed structure).
' [Vl High scalability (horizontal scaling).
[V] Fast and efficient queries.

7

[V] Supports rich query language
(aggregation, indexing, etc.?,

¥ High availability and fault tolerance
(replica sets). .

[V] Headless architecture

(works well in cloud environments).

{_ 14.1.3 How MongoDB h{m_'k_s?_

MongoDB stores data in a hierarchical structure called a database > collection > document.

Database Collection
A container A group of
9 for collections. documents.

Document f F!eld
D A set of key-value A key with ’ ‘
=| pairs (BSON). s value

14 1.4 Example Document in MongoDB |

{

"name": "Alice",
“age": 25,

"email”: "alice@example.com",
"skills": ["JavaScript",

“_id": ObjectId("64f7alb2c3d4e5f678901234"),

“Node.js", "MongoDB"]

@

Each document can have
different fields, and the
structure can vary between
documents in the same
collection.

#

Key Takeaway:

_\@'_ MongoDB provides a flexible, scaloble and ~high-performance NoSQL database solution

for modern applications, storing data in a document-oriented way.




14.2 NoSQL Databases

*
*

NoSQL stands for “Not Only SQL”.
NoSQL databases are non-relational databases that

store data in various formats.

unstructured, semi-structured and distributed data.

NoSQL databases provide high performance,

scalability and flexibility.

They are widely used in modern web, mobile,

big data and real-time applications.

Types of NoSQL Databases J

They are designed to handle large volumes of

Data

NoSQL Databases Handle i

i

_— |

0 ;

Unstructured ~ Semi-structured  Distributed i
Data Data J

[ Examples of NoSQL Databases }

MongoDB  Cassandra

Redis ~ DynamoDB  Neo#j

'd ™
1. Document Stores

2

Store data in documents
like JSON or BSON.

Examp[e: MongoDB

L A

»
2. Key-Value Stores

Store data as key-va{u.e
pairs.

Example: Redis
.

~

3. Column-Family Stores
([ [P

Store data in columns
instead of rows.

4. Graph Databases

Store data as nodes and
relaﬁonships.

Example: Cassandra

A

Examp!e: Nea#j
\

~

NoSQL vs SQL Databases |

Feature NoSQL Databases SQL Databases

Data Model Non-relational (Ke_g-Vafue, Document, Ralstional {Tables)
Column, Graph)

Schema Schema-less (Flexible) Fixed Schema
Scalability Horizontal Scaling (Scale-out) Vertical Scaling (Scaie—up)
Performance High Performance Relatively Lower

Joins Limited or Not Supported Supported
Best For Big Data, Real-time, Unstructured Data Structured Data, ACID Transactions

Key Points:

[v] NoSQL databases are flexible and can handle a wide variety of data types.
V] They are designed for scalability, high performance and availability.
V] Choosing between SQL and NoSQL depends on the type of data and application needs. A
[Vl MongoDB is a popular NoSQL document database.

| NoSQL @

Key Takeaway:

R

for modern applications that deal with diverse data.

NoSQL databases provide flexible, scalable and high-performance solutions




14.3 SQL vs NoSQL

% SQL (Structured Query Language) databases are relational
databases that store data in tables with ﬂxed schema.

% NoSQL (Not Only SQL) databases are non-relational
databases that store data in various formats with

dyna.mic schema.

% Both have their own strengths and are used based on

appiicaﬁon mquiremenfs.

SQL NoSQL
@
Relational Non-Relational
Database Database

Feature

SQL Databases

NoSQL Databases

1. Data Model

Relational (Tables, Rows, Columns)

Non-relational (Document, Key-Value,

Column, Graph)

2. Schema Fixed Schema Dynamic / Schema-less

3. Query Language SQL Varies (NoSQL Query Language, APIs)
4. Scalability Vertical Scaling (Scale-up) Horizontal Scaling (Scale-out)

5. Performance Good for complex queries High performance for large scale data
6. Joins Supports Joins Limited or No Join Support

7. Transactions

ACID Transactions

BASE (Basically Available, Soft state,
Eventually consistent)

8. Data Integrity

High (Strict constraints)

Eventual Consfsfency

9. Best For

Structured data, complex relationships,

ACID compliance

Big data, real-time, flexible schema,

high availability

10. Exampfes

MySQL, PostgreSQL, Oracle,
SQL Server

MongoDB, Cassandra, Redis, DynamoDB,
Neo4;j

When to Use? |

——— e,

sqL s

*

| *

L

i *
|
|

Key Points:

When data is structured.

When you need cornpiex queries
and joins.

When ACID compliance is
important.

When re!af:ionships between
data are complex.

When data is unstructured or
semi-structured.

|
|
|
|
I
When you need horizontal scaiabiiify. ]
i
When high performance and :
availability are critical. i
When dealing with big data and :
|
|
J

real-time applications.

IZI SQL dotabases are best _for‘ structured data and com]p{ex reiat['onships.

[V] NoSQL databases are best for large scale, high performance and flexible schema.
[v] SQL ensures consistency with ACID transactions.
[V] NoSQL ensures availability and partition tolerance with BASE model.

[V] Choose the right database based on application requirements and data nature.

L
Key Takeaway:
= I

e SQL and NoSQL databases are designed for different use cases.
Understanding their differences helps in choosing the right database for

the right pr‘obfem.




14 .4 MongoDB Architecture

% MongoDB fah'.ows a distributed architecture
designed for high performance, scalability
and high avaifabf,lif:g.

% It is schema-less and stores data in
JSON-like documents.

% MongoDB architecture is made up of
muif:ipie cumponenfs that work fogefher

to store, manage and serve data eﬁcicienﬂy.

| Components of MongoDB Architecture J

' 1. Client Applications s
Applications or drivers connect to MongoDB
£

server to perform read/write operations.

A
k4

Storage Engine
{(Wired ﬁger)

‘. How MongoDB Architecture Works? J

1. Client sends a requesf to the
MongaDB server.

2. MongoDB Server (mangod)
The core component that handles requesfs;
manages data, executes queries and
manages replication.

«

2. MongoDB server (mongod) processes

the request.

¥

3. Storage Engine
Responsible for data storage and retrieval.
Default engine is WiredTiger.

3. Server uses storage engine to

read/write data.

v

4. Replication
Maintains multiple copies of data across
servers for high availability and fault

tolerance.

4. Data is replicated across multiple

/.

nodes for availability.

i

5. Sharding (Horizontal Scaling)
Distributes data across multiple machines
(shards) to handle large scale data and
high traffic.

5. Response is sent back to the
client application.

Ll

~

|_ Types af MongoDE Deployment

B8

-~

________________________________________ =1
MongoDB Architecture Overview i

i

( MongoDB Server (mongod) |

Client ) I
Applications | Read / Write * Query Processing | |
——p » Data Management 1

Requests ¢ Indexing i

* Replication I

\ _J I

|

i

i

i

i

i

J

1. Standalone Deployment 2. Replica Set Deployment 3. Sharded Cluster Deployment
Single MongoDB server. Multiple servers with one primary Data is distributed across multiple
Suitable for development and multiple secondary members. shards for horizontal scaling.
and Eesﬁng_ Provides high avndabi!ify.
Primary = mangos (Router)
- o
P L 2 8 Config
—0 || < s |
—p— =
[}
Secondary Secondary ; =)
Key Points:

MongoDB uses a distributed architecture for scalability and high availability.
Data is stored in JSON-like documents using collections.

Replication ensures data redundancy and fault tolerance.
Sharding allows MongoDB to handle large datasets and high traffic.

Takeaway:

B MongoDB architecture is designed to be flexible, scalable and highly available,
@ making it ideal for modern applications and big data.




.14.5 MongoDB Installation .

*

*

*

*

| Steps to Install MongoDB |

| What is MongoDB  Installation?

MongoDB installation is the process of setting up
MongoDB on your system so that you can start
using it to store and manage data.

It involves downloading the software, installing it,
and verifying that it is running correctly.

Once installed, you can use the MongoDB shell (mongosh),
Compass (GUI) or any application to work with data.

MongoDB can be installed on Windows, Linux and macOS.

NANRKNAHK

|
|
1
1
J
1'
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

. System Requirements

64-bit operating system (Windows, Linux or mac0S).
Minimum 4 GB RAM (8 GB recommended).
Disk space: at least 1 GB.

|
|
|
|
|
i
|
Internet connection (for downloading). !
|
Administrative privileges (for installation). |
|
|
J

| 1. Windows Installation

[ 2. Linux Installation

™

3. macOS Installation

Visit the official MongoDB
website (https://www.mongodb.com).

Download the Windows installer
(msi file).

Run the installer and follow
the setup wizard.

Choose the installation directory
and complete the installation.

Add MongoDB to the system PATH
(if required).

il
|

@ ® ® ® ©

Y

.msi

@ Open a terminal.

Add the MongoDB repository
(for example, Ubuntu).

@ Run the package manager
commands to install MongoDB.
(%) Start the MongoDB service.

() Verify the installation.

b |
sudo apt-get install -y mongodb !
sudo systemctl start mongod
sudo systemctl enable mongod

(@ Install Homebrew (if not installed).

Run the Homebrew command

to install MongoDB.
@ Start the MongoDB service.
@ Verify the installation.

brew tap mongodb/brew

brew install mongodb-community
brew services start mongodb/brew
J/mongodb-community

W o o

4 Verify the Installation

(@) Run the MongoDB shell (mongosh).

@ Open a terminal or command prompt.

e e e e D

$ mongosh

@ You should see the MongoDB prompt (>) which means MongoDB is running correctly.

i
i
: Current Mongosh Log ID: ...
I

Key Points:

Key Takeaway:

( [/] MongeDB installation is simple and can be done in a few steps.
[] Use the official website to download the latest version.
[] After installation, start the MongoDB service and verify using mongosh.
[] MongoDB can be installed on Windows, Linux and macOS.

. mongoDB

\

you can easily store, manage and query your data.

P @’_ MongoDB installation is the first step to start working with MongoDB, and once installed,




14.6  MongoDB Compass

% MongoDB Compass is the official GUI
tool for MongoDB.

*

manage our MongoDB databases easily.

perform CRUD operations, run queries,

view performance and manage data.

*

and administration.

It allows us to visualize, explore and

It prow’des an intuitive inferﬁxce to

Compass simplifies database development

MongoDB Compass Overview

MongoDB

Server

Connect

A
v

s Visualize Data
s Run Queries
* Analyze Performance

* Manage Indexes

o e

I Features of

MOHQGD B Compass [ How to Connect Using MongoDB Compass? J

== Visualize Data :
Browse and explore data in collections 1. Open MO"SODB Compass. m
= in a table or JSON view. L )
Run Queries 2 Y .
Q Write and execute queries using the 2. Click on "New Connection”. [ New Connection ]
Query Builder or Aggregation Editor.
/} Analyze Performance ¥
ll@ View Perforrnnnce statistics for queries 3. Enter the connection sfr‘iﬂg,
and database operations. Default Connection String:
0N Manage Indexes | mongodb://localhost: 27017 )
. Create, view and manage indexes *
o -_-- - eas!.[y‘ i Y
= 4. Click on "Connect”.
Schema Analysis
Analyze schema patterns and data + 3
structure. ’ 3
Eaxier Eorsedbion 5. Once connected, you f:m view your
)i Easily connect to local or remote databases and collections.
MongoDB instances. k

—_—

MongoDB Compass Interface J

Connection
Information
Databases
List

Key Points:

= Nevigation
. # Compass [ Documents Aggregations Schema Explain Plan Indexes Validation }4—-’1 Tabs
R localhost:27017
H My Queries Filter ¥ { field: ‘value" } Reset Mare Options v a—a] Query )
& Dotaboses + r = B
—— ar
(e ] shopDB.products BEIE
Search - ==
| = il
oo
8 odnin UMENTS CREATE DOCUMEN L View
B8 confi _id name price category inStock ¢
¢ Options
B8 local b
B schoclDB
B shopDB No documents in this collection
B testDB Collection | )
Contents

MongoDB

It helps to visualize and manage data easily.
Supports CRUD operations, queries and aggregations.

Compass provides a user-friendly GUL Helps in schema analysis and performance monitoring

Ideal for developers, DBAs and data analysts.

Key Takeaway:

\ll

MongoDB Compass makes it easy to connect, explore and manage your MongoDB databases
with a powerful and intuitive graphical interface.




e e e

14.7 MongoDB Atlas

% MongoDB Atlas is the official cloud database

2 ]

f
service provided by MongoDB. | e i
| |
% It is a fully managed Database-as—a-Service i I D i
(DBaaS) platform. K | Connect
I D
|
% Atlas helps us to de,loiay, manage am.i scale i ; 1 (Internet) MongoDB At
MongoDB ' databases in the cloud without K 1| (Cloud Dicdabiase)
setting up servers manually. | i
| L LT ]
¥ We can access MongoDB using the internet | Client
from anywhere in the world. L e
[ Features of MongoDB Atlas } (How to Use MongoDB Atlas? J
r Fully Managed ~ 1. Go to MongoDB Atlas website.
MongoDB handles installation, updates https://www.mongodb.com/atlas
and maintenance. g T )
Global Availability sy
@ Baplsy, datobaces 1t Wailipe: cbd g 2. Create a free account (or sign in).
across the world. " .
CR ) Auto Scaling i , b
Aubinatically ssales stoedie: did 3. Create a new project. B
S performance based on usage. ! J
High Security (~ 7 . i 7
Provides encryption, access control 4, Bultid a cluster (choose free tier or E
and network security. | paid plan). )
Automatic Backups - * ~
@ Continuous backups and point-in—time 5. Configure network access (allow your IP
recovery. or use 0.0.0.0/0 for testing).
Monitoring & Alerts ¥
Real-time metrics and performance 6. Create a database user.
monitoring dashboard. "
¥
7. Get the connection string and connect
using MongoDB Compass or your application.

| Atlas Plans | [ Use Cases |

r ~
flan i fieaties [v] Web and mobile application databases
o Shared cluster
Fee Ter Free « 512 MB storage [v] Startups and product development
« Good for learning & small projects % Real-time applications (chat, IoT, e-commerce)
Enterprise applications with high availability
. . . e More sto and ormance : : ; ;
Dedicated Tier Paid . P mducfiaﬁpﬁmﬁi?c ¥ Learning and prototyping MongoDB with free tier
Muifi—Region Paid e Global clusters MOHSDDB Atlas
* High availability and auto scaling Buld » Scale * Go Global
" J
Key Points:
, N
%] MongoDB Atlas is a cloud-based, fully managed service. % Offers a free tier for learning and testing.
[] No need to install or maintain servers. [V] Can be accessed from anywhere using the internet.
[/] Provides auto scaling, backups and high security. [Vl Easily integrates with MongoDB s and applications.
ily integ 9oDB Compass and appls

] Key Takeawo.y:

@ MongoDB Atlas makes it simple to create, deploy and manage MongoDB databases in the cloud,
@ helping developers build scalable and reliable applications without worrying about infrastructure.

e




14.8 Databases

MongoDB Database Structure

¥ A database is a structured collection of data
that can be easily accessed, managed and updated.

% MangoDB stores data in databases. Each database

contains collections, and each collection contains { }
Database Collections Documents
(Example: shopDBJ (Example: Pmducfs) (JSON Data)

S

documents.

% In MongoDB, a database is a container for
collections and related data.

MOHQDDB SEF'U'EJ'

T e e e e e

i Database Exampi;_‘

MongoDB server instance. r

¥ We can create multiple databases in the same

In our application, we can have a database named
shopDB.
It may contain the following collections:

Opemﬂon

Descripﬁon

Show Databases

List all available databases.

Use Database

Switch to a specific database.

Create Database

Created automatically when data is
stored for the first time.

Dmp Database

Delete a database and all its data.

. iv"orking wt'f:h- Dc:fa.ba.ses- (ﬁ‘;iango Sh-e-ﬂ_) l.

e products

* users

e orders

Command

Description

show dbs

Show all databases.

use <database_name>

Switch to the specified database.

db

Show the current database.

db.createCollection( "name”)

Create a collection in the current database.

db.dropDatabase( )

Drop the current database.

1. User Databases

* Created by developers
for applications.

. Exnmp!e: shoPDB.
schoolDB

( 2. Admin Database

3. lLocal Database

* Contains administrative | | * Stores replication
information. information.

* Used for authentication|| * Used internally by
and user management. MongeDB.

e

Key Points:

Emmpie in Shell

> show dbs
admin 40.00 KB
config 12.00 KB
local 72.00 KB

> use shopDB
switched to db shopDB

> db
shopDB

> db.createCollection ( "products” )
{ "ok” : 1}

> show collections

producis

> db.dropDatabase ( )

{ "dropped" : "shopDB", "ok” : 1}

We can create multiple databases in the same server.
[V] Use appropriate database names to organize data.
[] Use show dbs command to list all databases.

A database is a container for collections.
Collections store documents (JSON data).
[Vl Databases are created automatically when data is stored.

Key Takeaway:
l _\@’_ Databases help us organize and manage related data eﬁor.cient[y in MongoDB. J

Understanding databases is the _ﬁ'rsf sfelu to building any MongaDB aPPIEcafion_




14.9 Collections

% A collection is a group of MongoDB documents.

% Collections are similar to tables in relational
databases.

¥ Collections do not enforce a fixed schema.
Documents in the same collection can have
different fields.

¥ Collections are created automatically when we
insert the first document.

% We can store a large number of documents in

a collection.

-

l

Collection Opero.ffons |

-

Description

Operation

M ongaDB Structure

Create Collection Creates a new collection.

Insert Document Adds a document to o collection.

Find Documents Retrieves documents from a collection.

Updafe Document Modifies existing documents.

Delete Document Removes documents from a collection.

Deletes a collection and all its documents.

=

Drop Collection

Workt:ng_ with Collections (Mongo Shell) |

Description

Command

List all collections in the database.

show collections

db. createCollection( “name ") Create a new collection.

db. collectionName. insertOne(doc) | Insert a single document.

db . collectionName. [J'Lsxrﬁl“fa.ns(docs} Insert muﬂiln[e documents.

db. collectionName. find() Retrieve all documents.

db. collectionName. fhdfquery) Retrieve documents that match query

db_ collectionName . updateOne() Update o document.

db. collectionName . deleteOne( ) Delete a document.

L

db. collectionName. d.rapf) Drop the collection.

j Important Points about Collections |

Collections are schema-less fﬂemﬂe structure).
Dacuments in a collection can have different fields.
Collections are created automatically when we insert data.
Collection names must be unique within a database.
Use meaningful names to organize your data.

RERERA

K&y Points:

—
{}
Database Collections Documents
(shopDB) (products) (JSON Data)
Collection Example l
In our database shopDB, a collection named
products may contain the foﬂowing documents:
{ { {
"™ 1, s "id" 3,
“name"; "Laptop”, “name"; "Phone", "name"; "Tablet",
“price”: 55000, “price”: 25000, “price”: 18000,
“brand": "Dell" "brand": "Samsung” "brand”: "Lenova”
} } }

Collection: products

! Example in Shell

> use shopDB
switched to db shopDB

> db.createCollection("products”)
{ fak® : 1 }

> db.products, insertOne (

: "Laptop”, "price” : 55000, "brand" :

"Dell” }

{ "name”

)
{ "acknowledged” : true, "insertedId” : ObjectId("...") }

> db.products. find( )
{ "_id" : ObjectId("..."),
55000, “brand"” :

"name" : "Laptop”,

"price” : "Dell™ }
> db.products.updateOne (

{ "name" : "Laptop” },

{ $set: { "price” : 52000 } }

)

> db.products.deleteOne( { "name" :

> db.products.drop( )
{ "ok” : 1}

"Tablet” } )

| Collection Naming Rules |

'

Collection name cannot be an empty string.
Cannot contain \0 (null character).

Cannot start with “system.” (reserved pmﬁx:'.
Should not contain “$" in the name.

Use lowercase letters and underscores (_).

* & %k ¥ %

[/l Collections store groups of MongoDB documents.
They are equivalent to tables in SQL databases.
Collections are schema-less and highly flexible.

Collections are created automatically when needed.
[¥] Use proper collection names for better eorganization.

Key Takeaway:

\
r

S ke

__

Collections are the main building blocks in MongoDB.
They help us store and manage data in a flexible and efficient way.




14.10 Documents

% A document is a basic unit of data in MongoDB.

¥ Documents are stored in collections.
They are similar to rows in a relational table.

% Documents are written in BSON (Binary JSON)
format, which is a binary representation of JSON.

% Each document can have different fields.
Fields in documents can be of different data types.

% Documents in the same collection do not need
to have the same structure.

Document Characteristics ‘

Feature Description
Schema—less Documents in a collection can have different fields.
Flexible Fields can be added or removed af any time.

Documents can confain embedded documents
and arrays.

Nested Structure

Unique Identifier Every document has a unique _id field

It is automatically generated.

BSON Format

Documents are stored in BSON (Binary JSON).

Working with Documents (Mongo Shell) |

Command Description
db.collection.insertOne(doc) Insert o single document.
db. collection.insertMany(docs) Insert multiple documents.
db. collection. find( ) Retrieve all documents.
db.cuﬂeciipn.fhdfquery] Retrieve documents that match query.
db.collection. findOne( query) Retrieve a single document,

db collection updateUne{ filer, update)

Ulndnle a sing[e document.

db.collection.updateMany( filter, update)

Update multiple documents.

db. collection.deleteOnef filter)

Delete o single document.

| db. collection deleteMany( filter )

Delete multiple documents.

Data Types in Documents |

Document Structure

e . B e e

" _id ; Objectld |—» Unique Identifier
> Dy name : String — String Value
—> {} — | price : Number |—» Numeric Value
brand : String — String Value
stock : Number ;
Collection Document =% Dumeric Yolis
(products) (BSON)
I
Document Example ‘
Example of documents in a collection named products:
( ( 1«
"id : Objectld("64f...017), "_id : Objectld("64f...027), “_id : ObjectId("64f...03%),
name : “Laptop”, name : “Phone”, name @ “Tablet”,
price : 55000, price : 25000, price : 18000,
brand : “Dell”, brand : “Samsung”, brand : “Lenove”,
stock : 10, stock : 20, stock : 15,
tags - [ electronics”, “computer "], tags : ["electronics™, “mobile "], tags [ “electronics™, “tablet"],
rating : 4.5 rating : 4.2 rating : 4.0
} } }
| Example in Shell |
> use shopDB
switched to db shopDB
> db.products. insertOne(
{ "name” : "Laptop”, “price” : 55000, “brand” : "Dell”, "stock” : 10 }
)
{ “acknowledged” : true, “insertedld” : ObjectId(~...") }

> db.preducts. find( )

{ "_id" : ObjectId("...01"), “name” : "Laptop”, “price” : 55000, “brand”
“Dell”, “stock” : 10, “rating” : 4.5 }
{ "oid" : ObjestTdl". . 027), Tname” = “Phons”, Tprice” : 25000, Theand” :
“Samsung”, “stock” : 20, “rating” : 4.2 }
{ "_id” : ObjectId(™...037), "name” : "Tablet™, “price” : 18000, “brand” :
“Lenovo”, “stock” - 15, 'rﬂﬁng- ;&0 }
> db.products. findOne( { “name” : “Phone” })
{ "_id" : Objectld(”...02%), "name" : "Pheme”, “price” . 25000,
“brand” : “Samsung®, “stock” : 20, “rating” : 4.2 }
> db.products.updateOne{ { “name” : -[aptup- }, { $set : {"price”: 52000 } })
{ 'ackmwkdged' : true, “matchedCount”™ : 1, "modi.fied'Cuunt' : 1)

“Tablet™ } )
1}

» db.products.deleteOne( { “name” :

{ Tacknowledged” : true, “deletedCount ™ :

Object (Embedded Document)
Date

Data Type Exa.rn)ole
String “Laptop”
Number (Int/Double) 55000, 4.5
Boolean true, false
Array [ “electronics™, “mobile”]

{ "address”™ : { Tcity” : "Hyderabad" } }
ISODate( "2024-05-20T10:00:00Z7)

| Important Points |
% Documents are the heart of MongoDB.

E ] Every document must have a unigue _id ﬁeld.

% MongoDB is schema-less, so documents in a collection
can have different fields.

Objectid Ob jectId( "64f7c1e9c2b9d48a1f9elc01™) # Nested d ke and allii .sformg P liiidiata
sl e % Documents are stored in BSON format for efficiency.
Key Paints:

-

A document is a record in MongeDB.
ong

Stored in collections.

Written in BSON (Bi JSON)  format.
nary

Documents in the same collection can have
diﬁerenf ﬁelds.

Fach document has a unique _id.

Key Takeaway:

b

Documents make MongoDB flexible and powerful.
They allow us to store structured, semi-structured and unstructured data easily.




14.11 BSON

.
% BSON stands for Binary JSON. 250 v BRON
e e e e e o L e e e e A i L s N
It i bi tation JSON.
* is a binary representa of . o
% MongoDB uses BSON to store documents. { } (Binary Format)
—
% BSON is e icient, compacf: and fast to I g
ﬁ f I JSON » Faster .
read/write. (Text. Format) B Dol T f:crei{);
ong |
% It supports more data types than JSON. IR LR e T L T N )
% BSON is the internal format used by
MongeDB for date storage ‘and transfor FON Bamhis)
. JSON Document (Human Readable) BSON (Binary)
| BSON Data Types I { 16 00 00 00 10 5f 69 64 00
= ol 1 01 00 00 00 D2 6e 61 64 60
Data Tt BSON T E le Descripti - S " 0?0000004c61?0746f
Pe spe i . i "name” : “Laptop”, 70 00 10 70 72 69 63 65 00
Double 0x01 45 64-bit floating poi “orice” - 55000 90 d7 00 00 08 69 6e 3 74
- e R : 4= 6 63 6k 00 01 02 74 61 67
Strl'.rlg 0x02 an{np' UTF-8 sirins inStock” : true, 73 00 03 00 00 00 Ob 00 0O
mbaddad” docum “tags” : [ “electronics”, * ter”] 00 65 6c 65 63 74 72 6f 6e
Bitsmen’ Ixd Lol £ cur " 5:, Ly ' 69 63 73 00 63 6f 6d 70 75
Array 0x04 I Array of values e 74 65 72 00 01 72 61 74 69
& ée 67 00 00 00 00 00 12 40
Binary Data Ox05 BinData(...) Binary data 00
Boolean 0x08 true / false | Boolean value
Date 0x09 ISODatef...) Date & time ey
| Why BSON? |
Nl 0x0A null Null value - =
ObjectId 0x07 Objectld(...) | Unique 12-byte ID % Smaller size compared to JSON.
Infager (32~b[f) 0.1:10 IOG 32—hlf Il'lfﬂs'ﬂi' * FR-SEEF Parsmg and Prgcgsging_ f ‘
Int64 (64-bit) Ox12 10000000000 | 64-bit integer * s:.{pporfs additional data fgpes. g
¥ Preserves data type information. Performance
, ' * Eﬁ‘wienf ﬁ:r network framfer and s’!nrage.
Working with BSON (Mongo Shell) |
L b . T e
Command Description L Ex sl Shel
db. collection. insertOnel( dac) Insert a document (converted to BSON) » use shopDB
switched to db shopDB
db. collection. find() Retrieve documents (refurned as BSON) > db;products. insertone(
db. collection. findOne() Retrieve a single document J { name: "Laptop®, price: 55000, inStack: true }
db.:o[fectwn.updataﬂnzf} UPd"-t" a document { “acknowledged” : true, “insertedId” : ObjectId("664fclale2b9d48alf9e1c0i") }
db. collection. deleteOne( ) Delete a document B{db.prudm:ts.findf).pretty(}
" _id" : Objectld( "664fclafe2b9d4BalfelcO1™ ),
f — e “name” : "Laptop”,
| BSON vs JSON | “price” : 55000,
Ly . — "inStock” : true
Feature JSON BSON }
il Text Bi"‘""ﬂ' /f Data is stored internally in BSON format
Readability Human Readable Net Human Readable 2 >
Size Larger Smaller Imporfa.nf. Points |
Bursing S“""" Hde ¥ BSON is not just JSON. It is a binary encoding of JSON. N\
Data Type_-: Limifed More (Date, BinDaka, O@:cud. etc.) * Al data in MmgaDB is stored in BSON farmn.!. { }
_u‘"d By APls:. Wab HongeDB #* BSON reduces storage space and improves pﬂrfnrmancn_
% BSON supports rich date fypes for real-world applications. e
Key Points: & N — = By
BSON = Binary JSON. Supports more data fypes than JSON.
Used internally by MongoDB. Best suited for handling real-world data.
Compact, fast and efficient.
Key Takeaway:
_\ 4 BSON is the backbone of Munga.DB.
It helps in storing, querying and transferring data efficiently.




1412 Objectld

% Objectld is a 12-byte (96-bit) unique identifier
used by MongoDB.

It is automatically generated for every document
and stored in the _id field.

Objecﬂcf is unigue across time and machines.

It contains embedded information like timestamp,
machine id, process id and counfer.

We can also create Objecﬁfd ma.nuaﬂy lf needed.
Objectld is used for indexing and fast retrieval
of documents.

|‘ Structure of_ Objecﬂ_d (IE B‘gfes)_

Where is Ubjecﬂd Used?

b

|

- _id ; Objectld("64f...017) E

— { } — | name : Laptop — |

price : 55000 :1

Document Stored in |

(BSON) MongoDB E
____________________ = e J

Every document in a collection must have a unique _id
If we do not provide one, NangoDB uﬁamﬂcaﬂy
gengraiss an Objecﬂd and assigns it.

l

Objectld = Timestamp (4 bytes) + Machine ID (5 bytes)
+ Process ID (2 bytes) + Counter (3 bytes)

I‘ E_xa.mple of Objecﬂr:f |
Objectld( "64fcla0e2b9d48alf9elc01")

= § 64fc1aﬂe 259&43a1f9 ele 1
[ 4bytes | 5bgtes | 2bytes | 3 bytes | : | ; :
Timestamp Machine ID ; II Counter Timestamp Machine ID Process ID Counter
(4 bytes) (5 bytes) (2 bytes) (3 bytes)
O o
Seconds since Unique fo the  Unique fo the Incremental | Features Gf U.f:jeci!d. I
Unix epoch machine process counter
(time of creation) ¥ Automatically generafad 53 MMQ-OBB
# Globally unique (across machines and fime).
Total = 4 + 5 + 2 + 3 = 12 bytes (96 bits) % Gontotm Bneslamp: = holpe: i sorting i -cresticn, e
|_ {_ijecﬂd Pmperzies__| % Efficient for indexing and storage.
— —_—— # Cannot be updated once created.
Py mper'fg Descripﬁan
Type Objectld | Example in Shell |
Size 12 bytes (96 bits) ' :
Format 24-character hexadecimal string > use shopDB
Example ObjectId( "64fcla0e2b9d48alf9elc01") suttched fo shoplld

Generated le Au’tamaﬁmﬂy by MﬂnsoDB
Um'que acress machine, process and time

_id field of every document

Uniqueness

| Used In

i Genemting Ob J‘ecEd_J

Method Example
Automatically Inserted by MmgvDB when document
is created.
| Monually (Shel) | new Objectld() ) 1
Manually (Driver) Objectld() in drivers
L (e.g., Python, Node.js)

> db.products.insertOne( { name: “Laptep”, price: 55000 } )
{ “acknowledged™ : true, “insertedld” : Objectld(“64fclafe2b9d48alf9elcCl”) }

> db.products. find(). pretty()

{
“_id” : Objectld(“64fclafe2b3d48alfPeicfl”),
“name” : “Laptop”,
“price” : 55000
}

> db.products. find( ). sort({_id:1})
> new Objm:tfd{)

#/ sort by Objectld (creation time)

O&jm:tldf "64fclale2b9d48al fPelc027) // muﬁ.{{y g;n;ratg

(i o s ) T ey
Feature Relational DB (Aute Increment) MongaDB (Objectld) . L
= St 12-bte (96-b8) % Every document must have an _id of type Objectld.
g | U e Gl uigs % Objectld values look like random strings but contain useful A
Information No info (only sequence) Contains timestamp, machine, information. { }
pl"m:(is, ‘MEQ{H-_-_
SR— e el T e % We should not change Hw _.id of a document. >
Generation At Insart (DB) At Insert (MongoDBJ % Objectlds are best for distributed systame. and sharding.
Exposure Pradictable Harder to guess
Key Points:

[+ Ob_]ecﬂd is a 12—554& unigue -ldmflfl.er
[4] Autematically generated for every document.
] Contains timestamp, machine id, process id and counter.

[¥] Ensures uniqueness across machines and time,
Efficient for indexing, serfing and retrieval.

‘ Key Takeaway:

il

Ubjecﬂ'd is the defau& primary ."(eg in Mongo.DB. It provide_s uniqueness,
stores useful information and helps in efficient data management.




14.13 MongoDB Shell

*

¥

%

\ Starting MongoDB Shell |

MongaDB Sheﬂ is an interactive JavaScrin
interpreter used to communicate with MongaDB.

It allows us to run commands, perform CRUD

uPeraercrls and manage MongoDB instances.
It comes with MongoDB installation.

We can also use it to write and run Ja.vuScrin
code.

It is very useful for learning, testing and
debugging MongoDB.

OPEH conmand Frompf f ferminni'. Oﬂd run.

» Default host is localhost and port is 27017,

Mo, e
connecting te:

SsecverSelection

If MmgoDB is running, the shell will apen like below.

I B e A

Command Description
show dbs List all databases.
use <dotabase_name>» Switch to a specific database.
db Show the current database.
show collections List all collections in current databese.

db. createCollection{ "name”) Create a new collection.

db.dropDatabase() Delete the current databose { acknowledged” : true, "deletedCount™ : 1} # Delate document
db. collection.drop( ) Delete a collection. gt
exit Exit the Mongoﬂﬁ shell, bﬂ" # Exit shell

How MongoDB Shell Works?

|’ )
| |
| |
| |
I |
| i
I I
I (monso) (Cdiecfmns, Documents) E
L T T Ty T iy J

MMQDDB Sheﬂ Seﬂds Com.nl.m'l.ds EO Mﬂﬂs‘DDB server.

The server processes the commands and returns the results. Q

Example in MongoDB Shell

> show dbs

admin 40.00 KB

config 12.00 kKB ;

# dat

local  72.00 KB L et
> use shopDB

swifched to db SHOFDE # Suwitch to database
> db

s.hop.DB # Current datobase
» db.createCollection (‘products‘)

{ Tok™ : 1} # Create collection

> show collections
Prgj“cég # List collections

> db.products. insertOne (
{ name: .Ln'piopﬂ, Prl'cc: 55000 }) # Insert document

{ Tacknowledged” : true, inserfedld” : Objectld( “64feclale2b9d48alf9elc01™) }

b db.pruﬂ'ucts_find {3 # Find documents
f i rh ) GﬁJecﬂd( '64fc10952b9n‘48ﬂ1f921c01 "), “name” : 'f_n:ufop o .pricn- : 85000
} # Find documents

> db.products, updatelne {
{ name : “Laptep”™ }.
{ $set : { price : 52000 } }) # Updnfa documant
{ Tacknowledged”™ : true, "mafchedCount™ : 1, “medifiedCount” : I }

> db. products deleteCne ({ name : “Laptop™ })

CRUD Gperations in Shell |

Operation Command Example

Creae (Insert) | db. collection insertOneldoe)

db. products.inseréOne(
{ names: 'Ln.ulap', price: 55000 }2

Read (Find) dﬁ.cn{{ecbon,ﬁnd() db,products.‘ﬁnd'f)

db. collection. updatelne( ) db. products.updateOne {

._ Ecruwcfing fo_EemoEe Eerwr |

To connect to a remote MongoDB server:

monge —-host <host> --port <port> -u <username> -p <password>

Example:
mongo --hest 127.0.0.1 --port 27017 -u admin -p adminl23

e e i ::: fL:i:? 52000 i) ImFarEanE Points |
Delete db.collection.deleteOne( ) db,prbdu.:é;:.d’el’efe?ne{ % MongoDB Shell uses JovaScript synfax %
or deleteMany() { name: “Laptap” }J % All database operations can be performed using shell commands. { }
¥ It is a powerful tool for developers and DBAs.
% Helpful for learning, testing and automation (soripts). o
Key Points: - — — —— ——
=

MongoDB Shell is an interactive command-line tool.
Used to manage databases, collections and documents.

Supports CRUD operations.

Comes with MoﬂsaDB installation.
Very useful for development and testing.

Ke y Takea way:

= '_ MongoDB Shell is the primary way fo interact with MmgoDB.
@ It helps us manage data efficiently using simple commands.




14.14 CRUD Operations

%*
%*

CRUD stands for Creafe, Read, Update and Delete.
These are the basic opemﬁons Perfarmed on data
in any database.

MongoDB provides CRUD operations through shell,
CRUD operations are performed on databases,
collections and documents.

They help us to manage data efficiently.

| CRUD Operations Overview |

*

*

CRUD Cycf.e in MongoDB

[ CRERTE ~ Bnant Blnmiale

Operation Purpose MongeDB  Command HTTP Method 2. upe shopDB
itched to db shopDB # Insert single document
Create Tnsert new > db.products. insertOne(
. : db. collection. insert One () POST { name: “Laptop”, price: 55000, brand: “Dell”, stock: 10 }
1075 }
info a collection, | db.collection. insertMany(’)
e B { “acknowledged” : true, “insertedld” : Objectld("64fcla0elb3d48alfdelc0l™) }
Rilrtsia H dﬁ,products.insertﬂmyff # Insert multiple documents
i dbcoﬂsc{nmfmdf) GET { name: "Phone”, price: 25000, brand: 'Samsung'. stock: 20 },
frioe & _ db. collection. findOne( ) ‘”{ name: “Tablet®, price: 18000, brand: “Lenowo®, steck: 15 }
{ 'm:kncmiedged': true, Tinsertedlds”: [ ObjectTd("64fcl 027},
Modi isti ObjectId(“64fci...037) ] }
duf” oy | s maasionic) | pury Y
Wll'.s in oa i
cilleiticn db.mﬂacfim.updaﬁgﬁ‘hnﬂfj PATCH 2. READ - Retrieve Documents
> db. products. find() # Get all documents
{ "_id” : Objectld("G9fel  01"), “name" : “Laptop”. “price™ : 55000, “hrand”: “Defl®, “stock®: 10}
Remoee: documents db. collection. deleteOne( ) { “_id” : ObjectId("69fc1...02°), “name” : “Phone”, “price” : 25000, “brand"; “Sommmg’. “stock’: 20}
fm a db n deletaM, () DELE?-E | f “_id™ : ObjectId( 68fcl...03"), “name" : “Tablet®, “price” : 18000, “brand™; “Lenowo®, “stock”: 15}
collection. y e sy |
» db.products. find( { brand: “Dell” } ) # Find documents with condifion
{ > db. products. findOne( { name: "Laptap™ } ) # Find sin_g[e document
CRUD in Ore Example - I e A e -'
|' | 3. UPDATE - Modify Decuments
1. Create > dﬁ.pr\odu:!s_u'udni!me( # Updnfe sirl.g[s document
> db. ibems. inzertOne( { name: “Laptop™ }.
{ name: “Pen”, price: 10, stock: 100 } ) / \ { $set: { price: 52000, stock: 8 } }
p
o M ; oy { “acknowledged” : true, “matchedCount® : 1, “modifiedCount™ : 1 }
» db. items. find( { nome: "Pan” ) )
3 CRUD - > db. products, updateMany( # Update multiple documents
. -
Updat { price: { $lt: 20000 } },
7 :b‘;:“‘{w!‘a:';}fﬁu “Pen” }, \ C.I.’d! / { 3set: { discount: brue } }
¥ price: - b
% Dalsta |UIDQ‘.¢&‘ { “acknowledged™ : true, “matchedCount™ : I, “modifiedCount™ : 1 }

» db.items. deleteOnel{ { nome: “Pen™ } )

i)
*MCRUDWW»IWBWWMM. A
% Documenis are stored in B50N format.

* _id foﬁjecffd'] is anrhnwli:uﬂg gﬂuruiul' fur each document, { }
*
*

4 DELETE - Remove Documents

> db, products. deleteOne( { name: “Tablet™ } )
{ “acknowledged™ : true, “deletedCount™ : 1 )

» db. products. deleteMany( { stock: { $lt: 5} } )

# Delete single document

# Delete muf.b'pfn documants

Use proper filters to update or delete only required documents. ) { “acknowledged” : true, “deletedCount™ : 2 }
Always validate data before performing wrife operations.
L CRUD Summary__J Rech Bro-lica: |
Operation What ¢ Does Example. Command Result ) e
' W Ls maaningful collscbion and fiald nivees
A dh. collection. insertChe: i New document inserfed

Create dds new document(s) ion. () / insertMany() @ Kiig ddcimiats Sl :
Read Reirieves document(s) db. collection flnd(J ffmd@mf] Documants returned ¥ Use indexes fo,. fm, read and search
Updr,\h f"lnd:fr'.;s msimg document(s) dﬁ.tdhcfm.updaiuﬂﬂz(} s upintgl""h.nyt’) Documants updnfad #*  Avoid unnecessary updufe.r and deletes,
Delets Removes document(s) db colluction. delstelhe() / deleteMony() | Documents deloted % Bachup your data regularly.
Key Points:

[#] CRUD = Create, Read, Update, Delete.
MongoDB supports CRUD through shell, drivers and APIs.
Performed on databases, collections and documents.

U.x me Cﬂm qﬂd ﬁite's fﬂr mmy,
Essential for managing data in MongoDB.

Key Takeaway:

'\.II

..@-

Mastering them helps us store, retrieve, update

CRUD operations are the foundation of data management in MongoDB.

and delete data effectively.




