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Data Types in MongoDB
In MongoDB, the documents are stored in BSON which is the binary encoded format of JSON and using BSON
we can make remote procedure calls in MongoDB. BSON data format supports various data types.
String:

This is the most commonly used data type in MongoDB to store data, BSON strings are of UTF-8.
So, the drivers for each programming language convert from data types to the string format of the language
to UTF-8

https://www.geeksforgeeks.org/javascript-json/
https://www.geeksforgeeks.org/what-is-bson/
https://www.geeksforgeeks.org/introduction-to-programming-languages/
https://www.geeksforgeeks.org/mongodb-drivers-for-different-languages/


Integer

store integer data type in two forms 32-bit signed integer and 64-bit
signed integer.



Double
The double data type is used for storing floating-point numbers



Boolean

The boolean data type stores one of two values: true or false



Null
The null data type stores a null value. This is useful when you want to
represent the absence of data, such as an optional field that may not be set.





Array
The array data type allows us to store multiple values in a single field.
MongoDB arrays can contain values of the same or different data types



Object (Embedded Document)

Object data type stores embedded documents. Embedded documents are
also known as nested documents.



Object Id

Whenever we create a new document in the collection MongoDB automatically creates a
unique object id for that document
The data which is stored in Id is of hexadecimal format and the length of the id is 12 bytes which
consist:
•4-bytes for Timestamp value.

•5-bytes for Random values. i.e., 3-bytes for machine Id and

•2-bytes for process Id.

•3- bytes for Counter

https://www.geeksforgeeks.org/what-is-objectid-in-mongodb/


Undefined

The undefined data type represents a value that is not defined. It is rarely used in modern
MongoDB applications, as it has been replaced by the null value for most practical purposes.



Binary Data

The binary data data type stores binary information such as images, files, or encrypted data.
Binary data is often used when working with non-textual data.



Date
Date data type stores date. It is a 64-bit integer which represents the number of milliseconds.
BSON data type generally supports UTC datetime and it is signed. If the value of the date data type is
negative then it represents the dates before 1970.
There are various methods to return date, it can be returned either as a string or as a date object. Some
method for the date: •Date(): It returns the current date in string format.

•new Date(): Returns a date object. Uses the ISODate() wrapper.

•new ISODate(): It also returns a date object. Uses the ISODate() wrapper.



Min & Max key

The MinKey and MaxKey data types are used for internal comparisons.
MinKey represents the lowest BSON element, while MaxKey represents the highest.



Symbol

This data type similar to the string data type. It is generally not supported by a mongo shell, but if the
shell gets a symbol from the database, then it converts this type into a string type.



Regular Expression

The regular expression data type is used to store regex patterns.
MongoDB supports regex queries for performing pattern matching on string fields.



JavaScript

MongoDB allows us to store JavaScript code within documents using the JavaScript data type.
This can be useful for storing code or expressions.



Timestamp

In MongoDB, this data type is used to store a timestamp. It is useful when we modify our data to
keep a record and the value of this data type is 64-bit.
The value of the timestamp data type is always unique.



Decimal

This MongoDB data type store 128-bit decimal-based floating-point value.
This data type was introduced in MongoDB version 3.4



2.Insert multiple documents in collection.
To insert multiple documents we can use insertMany() - which takes an array of documents as parameter. When
executed, it returns multiple ids for each document in the array. To drop the collection, use drop() command. Sometimes,
when doing bulk inserts - we may insert duplicate values. Specifically, if we try to insert duplicate _ids, we'll get the
duplicate key error:
Creating new collection:
>db.create("startup")
{ ok: 1 }
inserting many documents
>db.startup.insertMany([
{_id:"id1", name:"Uber"},
{_id:"id2", name:"Airbnb"},
{_id:"id4", name:"Ola"},
] );



















•Mongoose is an ODM(Object Data Modeling) tool that helps to
define the model based on the schema.
•A schema is a kind of structure that defines how we can store data in
the database. It helps us to validate types like objects, strings,
booleans, numbers, etc.
Mongoose is a library provided by NPM (Node Package Manager) for
the MongoDB database.
With it, you can define collection schema, relationships between
collections, database query builders, lookups, aggregation pipelines,
etc.

Connecting MongoDB to Node.js with
Mongoose



Adding the MongoDB Driver to Node.js
Prerequisites
•Node.js and npm
•Node.js is a JavaScript runtime for building fast and scalable networkapplications, and it comes with npm installed. You can download an installer foryour platform from the Node.js website.
•MongoDB Node.js driver
•To connect your application with a database, you need a software component,also known as a driver. MongoDB Node.js driver supports database connection,authentication, CRUD operations, and observations, among other features.
•MongoDB Atlas
•You can create a database either locally or in the cloud by using MongoDBAtlas, a fully managed cloud database service.

https://nodejs.org/en/download/
https://docs.mongodb.com/drivers/node/current/
https://www.mongodb.com/cloud/atlas/register
https://www.mongodb.com/cloud/atlas/register


student-app/
├── student-backend/│ ├── server.js ← Modern backend│ ├── package.json│ └── node_modules/└── student-frontend/
├── src/App.js
├── package.json└── node_modules/

1. Install NodeJs2. Instal NPM3. Instal express server4. Instal MongoDB5. Run MingoDb database1. Mongod2. Create StudentDB database3. Create Students collection

1.Start MongoDB (mongod.exe --dbpath="C:\data\db")2.Start Backend (node server.js)3.Start Frontend (npm start)React fetches data from Express → Express fetches from MongoDB → Display on frontend.



Step 1: Prepare Your MongoDB Database1️⃣ Start MongoDBFor Local MongoDB:1.Open Command Prompt as Administrator.2.Make sure your data folder exists:
mkdir C:\data\db

3. Start MongoDB:"C:\Program Files\MongoDB\Server\8.2\bin\mongod.exe" --dbpath="C:\data\db"

•Keep this terminal open.
•MongoDB default port: 27017.



Step 2: Setup Backend (Node.js + Express + Mongoose)2️⃣ Create a backend folder
student-app/student-backend/

3. Initialize Node.js

cd "C:\My project\pvp\Subjects\2025-26\Sem-1\MERN\React Programs\student-app\student-backend"npm init -y
4.Install dependencies

npm install express mongoose cors



5.Create server.js
const express = require('express');const mongoose = require('mongoose');const cors = require('cors');
const app = express();app.use(cors());app.use(express.json());
// Connect to MongoDBmongoose.connect('mongodb://127.0.0.1:27017/studentDB').then(() => console.log('✅ Connected to MongoDB')).catch(err => console.error('❌ MongoDB connection error:', err.message));
// Flexible schemaconst studentSchema = new mongoose.Schema({}, { strict: false });const Student = mongoose.model('Student', studentSchema, 'students');

•strict: false→ allows the schema to adapt to any existing fields in your MongoDB collection.
•'students'→ explicitly tells Mongoose to use the existing students collection.



// Routesapp.get('/students', async (req, res) => {try {const students = await Student.find();res.json(students);} catch (err) {res.status(500).json({ error: err.message });}});
app.post('/students', async (req, res) => {try {const newStudent = new Student(req.body); // Create a new documentconst savedStudent = await newStudent.save(); // Save to MongoDBres.status(201).json(savedStudent); / Return saved student} catch (err) {res.status(400).json({ error: err.message });}});

// Start serverconst PORT = 5000;app.listen(PORT, () => console.log(` Server running onhttp://localhost:${PORT}`));

•Handles GET requests from frontend.
•Student.find()→ fetches all documents from MongoDB.
•res.json(students)→ sends data back to React as JSON.

route /students (POST):
•Lets React frontend add a new student.
•req.body contains student data from frontend form.

•Starts Express server on port 5000.
•Backend is now ready to handle requests from React.



Start Backend Server



Step 3: Setup Frontend (React)1️⃣ Create React App
cd "C:\My project\pvp\Subjects\2025-26\Sem-1\MERN\React Programs\student-app"npx create-react-app student-frontendcd student-frontend

Update App.js to fetch backend data



import React, { useEffect, useState } from 'react';
function App() {const [students, setStudents] = useState([]);
useEffect(() => {fetch('http://localhost:5000/students').then(res => res.json()).then(data => setStudents(data)).catch(err => console.error(err));}, []);
if (!students.length) return <p>Loading students...</p>;
const keys = Object.keys(students[0]).filter(k => k !== '__v' && k !== '_id');

App.js

•useState([]) → stores the list of students fetched frombackend.
•students is the state array holding MongoDB data.
•useEffect → runs once when the component loads.
•fetch('http://localhost:5000/students') →calls backend API.
•.then(data => setStudents(data)) → stores datain students state.

Dynamically generates table columns based on keys fromMongoDB documents.



return (<div style={{ padding: '20px' }}><h1>Student Information</h1><table border="1" cellPadding="10"><thead><tr>{keys.map(key => <th key={key}>{key}</th>)}</tr></thead><tbody>{students.map(s => (<tr key={s._id}>{keys.map(key => <td key={key}>{s[key]}</td>)}</tr>))}</tbody></table></div>);}export default App;
•Generates HTML table dynamically from students data.
•keys.map→ table headers.
•students.map→ table rows.
•Each row uses s._id as a key (MongoDB unique ID).





Start React frontend
npm start

•Opens browser: http://localhost:3000
•Should display students table fetched from your backend.

http://localhost:3000/
http://localhost:3000/
http://localhost:3000/




Step 5 (Optional Enhancements)
•Add Add Student form (POST request to backend)
•Add Delete button (DELETE request)



To connect Node.js to a local MongoDB
instance, you need to:
1. install MongoDB locally,
2. start the MongoDB server, then use the
"mongodb://localhost:<port>" connection string
in your Node.js code to establish a connection,
where <port> is the port number configured for
your MongoDB instance;
3. typically, you'll also need to install the
MongoDB Node.js driver and
4.use the MongoClient class to interact with
the database.MongoDB Node.js driver:

npm install nodemon --save-dev.


