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ABSTRACT: The emergence of new technologies has brought about significant changes in the way people 

communicate with each other. One of the most popular ways of communication in today's digital age is 

through messaging applications, which have become essential for personal, professional, and social 

interactions. To facilitate this need, several chat applications have been developed, each aiming to provide 
faster, more secure, and user-friendly communication. In this thesis, we introduce a chat application built 

using the MERN stack, which is a popular technology stack for building robust and scalable web 

applications. This application provides users with the ability to create accounts, join chat rooms, and send 
messages to other users in real-time. The use of web sockets and Express.js enables efficient two-way 

binding, allowing users to view messages instantaneously as they are sent or received. Furthermore, the 

application incorporates advanced features such as user authentication, authorization, and secure session 

management to ensure data privacy and restrict unauthorized access to chat rooms. Additionally, the 
application offers user-friendly interfaces, seamless navigation, and support for multiple concurrent users, 

ensuring a smooth and interactive user experience. The system is designed with scalability in mind, making 

it capable of handling large volumes of traffic while maintaining performance. Through this project, we 
aim to demonstrate the feasibility, scalability, and effectiveness of building real-time chat applications 

using the MERN stack, while highlighting its potential to support modern communication needs. 
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INTRODUCTION: 
Real-time chat applications have become increasingly popular in recent years, especially with 
the growing need for communication and collaboration. These applications provide users to 
communicate instantly with each other, regardless of their location. A real-time chat application 
built using technologies such as React.js, Firebase, HTML,CSs and JS. 
There are two popular stacks MEAN and MERN that have evolved out of JavaScript. Both have 
open source components and offer end-to-end framework for building comprehensive web apps 
that connect browsers with databases. MERN stands for MongoDB, Express.Js, React, Node.Js. 
Advantage of using MERN is that one can benefit from its enhanced flexibility [1]. Nowadays, 
development of these applications supported by several technologies. 
1. React.js, a JavaScript library for building user interfaces, provides developers with a powerful 
toolset to create complex applications with ease. Its declarative programming model and virtual 
DOM make it possible to efficiently update the user interface in real- time, without the need for 
manual DOM manipulation. 
2. Firebase, a mobile and web application development platform, provides developers with a 
wide range of tools and services to build real-time applications. It includes features like real-time 
database, authentication, cloud storage, and hosting, which makes it an excellent choice for 
building real-time chat applications 
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3. HTML and CSS provide the basic structure and styling of the application, while JavaScript is 
used for implementing various features and functionalities. 
Together, these technologies offer a robust foundation for building a real-time chat application 
that is scalable, efficient, and user-friendly. Whether it's for personal or professional use, a real- 
time chat application can help people stay connected, collaborate more effectively, and 
streamline communication [2][3]. 

 
PROBLEM STATEMENT : TO chat with each other’s this project is created with server and users. 
It should be very easy to handle or use that any person can use it. It impact on organizational 
field that employes can connect through LAN. This project provide multi-chatting functionality 
through network [1] [3]. 

LITERATURE REVIEW / BACKGROUND : The old manual system had several challenges that made 
it inefficient and cumbersome. Maintaining, organizing, and retrieving records was a tedious and 
time-consuming task, as everything had to be done manually. Records often lacked proper order, 
making it difficult to associate transactions with their context. Searching for specific information 
required going through multiple registers and documents, and generating reports was simply 
not an option[3]. 
Errors during data entry were hard to detect, and once records were entered, updating them 
was equally difficult. Managing vast amounts of information manually was overwhelming and 
added unnecessary complexity, which hindered smooth business operations[1]. 

The existing system, though partially automated, still involves redundant processes, such as 
entering the same data in multiple places. To address these issues, the new system focuses on: 

1. Essential Documents and Reports: Identifies and prioritizes documents and reports necessary 
for decision-making and cost control, ensuring these are properly generated and used. 

2. Comprehesive Information Requirements: It details specific data need for each document and 
report. 

3. Frequency and Distribution: It clearly outline each document needs to be generated regularly 
and to whom it should distributed. 

4. Reliable Data Source: It highlight probable sources for gathering required information for 
documents and reports. 

This new approach aims to streamline processes, reduce redundancy, and provide valuable 
insights to management, ultimately improving the overall efficiency of the system [2]. 

OBJECTIVE 
Real-Time Messaging means without refreshing page or wait for long time we can send and 
receive messages instantly. When one user types a message and presses "send", the message is 
immediately delivered to the other user's screen[2]. This happens because the application uses 
a technology called WebSockets, keeps a constant connection open between the user's device 
and the server. Refreshing the page to see new messages in older method, WebSockets allow 
messages to flow back and forth in real-time, like a live conversation [3]. 
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TECHNOLOGY STACK 
The MERN stack is a popular full-stack JavaScript solution contain MongoDB, Express.js, React, 
and Node.js [4]. Each component of the MERN stack plays a vital role in the development of a 
web application: 

1. MongoDB: A NoSQL database that stores data in flexible, JSON-like documents. MongoDB’s 
schema-less design allows for the storage of varied data structures and is particularly well- 
suited for applications with evolving data models. This flexibility makes MongoDB an ideal 
choice for chat applications, where the data schema can change frequently as new features are 
added. Additionally, MongoDB’s ability to handle large volumes of unstructured data efficiently 
makes it scalable for applications with a growing user base [5]. 

 
2. Express.js: A minimal and flexible Node.js web application framework that provides robust 
features for web and mobile applications. Express.js simplifies the development of server-side 
logic and APIs by offering a variety of middleware and routing options. It plays a crucial role in 
handling HTTP requests and responses, managing sessions, and interacting with databases. 
Express.js also allows for the integration of various authentication methods, including JWT, 
OAuth, and session based authentication [6]. 

 
3. React: A JavaScript library for building user interfaces. React’s component-based architecture 
allows developers to build reusable UI components, making it easier to manage complex UIs. In 
the context of a chat application, React enables the creation of dynamic, responsive, and 
interactive interfaces. Its virtual DOM feature optimizes UI rendering by updating only the 
components that have changed, resulting in improved performance. React’s ecosystem also 
includes tools like React Router for client side routing and Redux for advanced state management 
[7]. 

 
4. Node.js: A JavaScript runtime built on Chrome’s V8 JavaScript engine. Node.js allows 
developers to run JavaScript on the server, providing a scalable and efficient environment for 
web applications. Node.js is particularly well-suited for real-time applications like chat, due to its 
non-blocking, event-driven architecture. This allows Node.js to handle multiple simultaneous 
connections with high throughput, making it an ideal choice for the backend of chat applications 
[8]. 

 
5. Tailwind CSS and Daisy UI: Tailwind CSS is a utility-first CSS framework that enables rapid 
development of custom user interfaces. It provides low level utility classes that can be composed 
to build complex designs. Tailwind CSS allows developers to maintain a consistent design 
language across the application by using a predefined set of design utilities. Daisy UI builds on 
Tailwind CSS by offering a set of pre-designed components that can be easily customized and 
integrated into Tailwind CSS and Daisy UI. Tailwind CSS is a utility-first CSS framework that 
enables rapid development of custom user interfaces. It provides low level utility classes that can 
be composed to build complex designs. Tailwind CSS allows developers to maintain a consistent 
design language across the application by using a predefined set of design utilities. Daisy UI builds 
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on Tailwind CSS by offering a set of pre-designed components that can be easily customized and 
integrated into the application. These components include buttons, forms, alerts, and modals, 
which are essential for building the user interface of a chat application. Together, these tools 
enable the development of a responsive and visually appealing frontend that can adapt to various 
screen sizes and devices [9]. 

 
 

 

 
Fig.1.Mern Stack 

 
6. JWT (JSON Web Token) :JWT is a compact, URL-safe token format that is used for securely 
transmitting information between parties. In the context of a chat application, JWT is used to 
manage user authentication and authorization. It ensures that only authenticated users can 
access the chat functionality and provides a mechanism for verifying user identity. JWTs are 
stateless and can be easily integrated with RESTful APIs, making them a popular choice for 
managing user sessions in modern web applications. Additionally, JWTs can include custom 
claims that store user roles or permissions, enabling fine-grained access control within the 
application . 

 
7. Socket.io :Socket.io is a JavaScript library that enables real-time, bidirectional communication 
between web clients and servers. It abstracts Web Sockets and provides a fallback to long polling, 
ensuring reliable real-time communication across various environments [10]. Socket.io is crucial 
for implementing features such as real-time messaging, presence updates, and notifications in 
the chat application. One of the key advantages of Socket.io is its ability to maintain low latency 
communication, which is essential for delivering a seamless user experience in real 
time applications. It also supports various room and namespace functionalities, allowing for 
scalable and organized communication channels within the chat application. 
8. React Context and Zustand : State management is an essential part of building real-time 
applications. React Context is a great choice for handling simpler states, like user preferences 
and theme settings. It makes sharing data across components easier by avoiding the need to pass 
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props manually. For more complex and frequently updated states, Zustand is a reliable option. It 
works well for managing global states in a chat application, such as tracking user presence, active 
chats, and message history. Its lightweight API and focus on performance make it a powerful 
choice for large-scale applications. By combining React Context for static state and Zustand for 
dynamic state, developers can create an efficient and maintainable state management system. 
This balanced approach ensures the application remains responsive and scalable [11]. 

PROPOSED SYSTEM 
 

Fig.2. Data flow diagram of the system 

The flow of working of a chat application built using the Mern stack can be explained as follows: 

1. User registration and authentication: Firstly user have to create an account. User is required to 
enter their details and register to access the application. Once user registered, the user can log 
in to the application using their email and password. User have to enter correct details ,email 
and password. Application logged in only by authorized user, if incorrect email or password 
entered cant logged in . [2] 

 
2. Joining chat rooms: 
The application allows users to either create or join chat rooms using a distinctive room name or 
code, ensuring each chat room remains unique and secure. After joining a room, users can start 
interacting with others in the same space, fostering real-time group communication. A key 
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feature of the application is its ability to facilitate instant messaging. Built on WebSocket 
technology, it ensures that users can send and receive messages without any delays, providing 
a smooth and uninterrupted chat experience. This setup makes conversations feel natural and 
highly responsive. 

3. User authentication and authorization: 
To enhance data security and protect user privacy, the application integrates robust user 
authentication and authorization mechanisms. Users must complete a login process to access 
the application, ensuring that only authenticated individuals gain entry. Furthermore, access to 
specific chat groups or sections is restricted, allowing only authorized users to join. This layered 
security approach safeguards sensitive information and promotes a secure environment for 
communication and data exchange. 

 
4. Error handling and notifications: The application makes sure users have a smooth experience 
by handling errors and sending notifications. For instance, if a user tries to join a chat room that 
doesn't exist, they'll see a clear error message to let them know. Also, if someone gets a new 
message while offline, the app will notify them so they can stay updated. These features help 
make the application user-friendly and reliable [12]. 

SCOPE OF THE STUDY 
1. User registration and login: Users will be able to create accounts and log in to the chat 
application. The application will provide secure authentication and session management [2]. 

2. Chat room creation: Users will be able to create chat rooms based on their interests or groups. 
The application will enable users to set privacy settings for chat rooms, such as password 
protection and invitation-only access. 

3. Real-time messaging: Users can enjoy instant, real-time conversations without the need to 
reload the page. The application relies on Firebase Realtime Database to efficiently manage the 
storage and retrieval of messages, ensuring a smooth and seamless messaging experience[11]. 

4. User blocking: Users will be able to block other users from messaging them. Blocked users will 
not be able to send messages to the user who has blocked them. 

5. Notification alerts: Users will stay updated with notifications for incoming messages. The 
application allows them to customize their alert preferences, such as enabling sound or vibration, 
to suit their personal needs and style. 

6. Message deletion: Users will have the ability to remove their own messages from chat rooms. 
Once deleted, these messages will no longer appear in the chat history and will not be accessible 
to others 

7. Message formatting: The application will support basic message formatting, such as bold, 
italic, and underline. Users will be able to customize the color and font of their messages. 

8. User profiles: Users can set up personalized profiles by adding their name, a profile picture, 
and additional details. These profiles will be visible alongside messages they send and receive, 
adding a personal touch to interactions.. 
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9. Admin panel: The application will have an admin panel that enables administrators to manage 
users, chat rooms, and messages. The admin panel will provide features such as user ban and 
chat room deletion[2]. 

10. Responsive design: The user interface will be crafted with HTML and CSS to ensure a 
responsive design that effortlessly adjusts to various screen sizes and devices. This approach 
guarantees a smooth and consistent experience for users, no matter the platform they 
choose[11]. 

11. Multi-language support: The application will support multiple languages, allowing users to 
select their preferred language for the user interface. 

12. Hosting and deployment: The application will be deployed through Firebase CLI and hosted 
on Firebase Hosting, ensuring reliability, scalability, and strong security. This setup guarantees a 
smooth and trustworthy experience for users as the platform grows and evolves [2]. 

DISCUSSION 

Following are some of the results from our application: 

1. Create Account Page : This is our Create Account Page where the new user account is created 

by entering the user information Full Name, Email and password. 
 

Fig 3.Create Account 

2. SignUp Page 
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Fig.4 SignUp 

This is our signup page where users have to enter their details like Email and password to signup 

our applications. 

3. Profile page 
 

Fig.5 Profile 

This is our profile page where user can update their profile picture. 

4. Chat Interface 
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Fig.6 Chat Interface 

This is our Chat Interface where user can make new connections and communicate with others 

in real time. 

5. Themes 
 

Fig.7 Themes 

This is our Theme page from where user can change message box’s theme ,chat background’s 

theme, buttons theme, text’s theme and components theme. There are different 32 types of 

themes [1][3]. 
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CONCLUSION 

This scope outlines the main features and functionalities of a real-time chat application using 
ReactJS, Firebase, HTML, CSS, and JavaScript. Developing a chat application using the MERN stack 
has been a challenging but rewarding experience. The use of MongoDB, Express, React, and 
Node.js provides a powerful and flexible framework for creating real-time communication and 
collaboration solutions that can be tailored to meet a wide range of use cases and industries.[2] 
The app has been designed with user experience in mind, and features such as real-time message 
updates and user authentication have been implemented to provide a seamless and secure 
communication experience. The scalability and robustness of the MERN stack ensure that the 
app can handle a high volume of users and messages without compromising on performance 
[12]. The application will enable users to create accounts, join chat rooms, and communicate in 
real-time. The application will provide a user-friendly interface with advanced features such as 
message deletion, user blocking, and notification alerts. The application will be designed with a 
responsive layout that adapts to different devices and will be hosted on Firebase Hosting for 
scalability and reliability [2]. Going forward, there are many opportunities for further 
development and improvement of the app. This includes adding new features such as video and 
voice chat, integrating with other applications and platforms, and enhancing the user interface 
to make it more intuitive and user-friendly. Overall, the chat app developed using the MERN 
stack represents a significant achievement in the field of real-time communication and 
collaboration, and has the potential to revolutionize the way people connect and communicate 
online [12].To keep our application secure it must be update regularly. Testing, deployment and 
maintenances are necessary to build a strong and flexible application [3]. 
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