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Abstract :- In modern health care, the appointment of the appointment of a doctor is necessary. Traditional reservation systems often
cause delays and conflicts of planning. This research is a real -time reservation system using MERN (MongoDB, Express.js, React.js,
Node.js) and WebSockets. Unlike conventional systems relying on the API with slow rest, websockets provide immediate updates,
allowing patients and doctors to see real -time availability and avoiding a double reservation. Our system improves speed and efficiency
and reduces response time per second when lowering the server load. Security is ensured by verifying and encrypted connection. This
study shows how real time technology can increase healthcare planning, which accelerates, smoother and reliable for physicians and
patients.
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l. INTRODUCTION

In today's rapidly developing world, effective planning of medical meetings is necessary to provide quality health
services. Traditional reservation systems rely on outdated methods such as telephone calls or slow online portals,
leading to incorrect communication, long waiting times and conflict planning. Patients often face delay in
providing meetings, while doctors fight with effective management of their plans.

This research focuses on the development of a modern real meeting with MERN and Websockets. MERN offers a
JavaScript solution with a full stack, making it difficult to develop without scalp and scalable. WebSockets allows
you to update immediate data and ensure that the availability of appointment is always synchronized between
patients and doctors.

By using real -time communication, this system improves user experience, increases planning accuracy and
minimizes administrative overhead. The aim of the study is to emphasize the advantages of integrating websocket
with MERN Stack into a medical booking and prepare a way for a more sensitive and reliable health care solution.

. LITERATURE REVIEW

2.1  Traditional appointment scheduling systems follow a request-response model, where users select a time
slot and wait for confirmation. These systems typically store data in relational databases and update availability
at fixed intervals. However, they rely on periodic polling, where the client repeatedly requests updates from the
server, leading to delays and inefficiencies.

Limitations of Traditional Scheduling Systems:

1.  Delayed Updates: Since updates are not immediate, multiple users may attempt to book the same slot,
causing conflicts.

2. Double Bookings: Lack of real-time synchronization increases the risk of overlapping appointments.

3. High Server Load: Frequent requests from multiple users can overload the system, slowing down
performance.

4, User Frustration: Users may need to refresh the page to see available slots, leading to a poor experience.

JETIR2502610 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | g70


http://www.jetir.org/

© 2025 JETIR February 2025, Volume 12, Issue 2 www.jetir.org (ISSN-2349-5162)

2.2 real -time planning technology

Real -time planning technology improves the effectiveness of reservation of appointment
by instant updates without requiring users to recover their site. Unlike traditional systems
relying on periodic questioning, WebSocket use solutions in real time that allow
continuous two -way communication between server and users.

Key benefits of websites in planning:

. Immediate availability update - when the user books a meeting, the slot is immediately removed for others.
. No page recovery is required to see real-time changes without having to retrieve the page.
J Effective performance - reduces the load on the server by removing the need for constant questioning.

24  Why Use the MERN Stack?

The MERN stack, which includes MongoDB, Express.js, React.js, and Node.js, is a popular choice for
developing modern web applications. It is particularly effective for real-time appointment scheduling systems due
to its ability to scale, work efficiently, and handle real-time processes. By using JavaScript throughout the entire
stack, developers can streamline the development process and ensure all parts seamlessly work together.

Real-time booking systems demand fast data updates, management of multiple users at once, and dynamic changes
to the user interface. The MERN stack is well-suited to these requirements, especially when paired with
WebSockets like Socket.io for instant communication.

How Each Technology Helps in a Scheduling System

1. MongoDB (Database Layer): - Storing and Managing Appointments

MongoDB is a NoSQL database that excels at storing appointment data and user information. Its document-based
structure allows for quick data retrieval and real-time updates.

Advantages of MongoDB for Scheduling Apps:

Real-Time Updates: Updates to appointment details occur instantly without slowing down the system.
Flexible Schema: Easily accommodates complex booking information.
Scalability: Handles large volumes of bookings efficiently.

2. Express.js (Backend Framework) :- Managing API Requests and WebSockets

Express.js is a lightweight framework that builds APIs and handles server-side logic, bridging the frontend
(React.js) and the database (MongoDB).

Key Features of Express.js:

API Request Handling: Manages actions like booking, cancelling, or rescheduling appointments.
WebSocket Management: Supports real-time updates with Socket.io.
. Fast and Minimalistic: Creates efficient APIs without unnecessary complexity.

3. React.js (Frontend Framework) :-Dynamic and Interactive User Interface

React.js is a library used to create dynamic user interfaces, ensuring real-time updates without requiring page
refreshes.

Benefits of React.js for Scheduling Apps:

. Instant UI Updates: Automatically reflects changes using state management tools like Redux or Context
APL

J Component-Based Architecture: Enhances development efficiency and modularity.

o WebSocket Integration: Connects with Socket.io for real-time updates.
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4. Node.js (Server-Side Execution): - Handling Concurrent Users

Node.js is a runtime environment that effectively manages multiple users at the same time. It is event-driven and
uses non-blocking I/O, making it perfect for real-time scheduling.

Node.js Strengths for Scheduling Apps:

. Efficient Performance: Manages multiple booking requests simultaneously without slowing down.
. WebSocket Support: Integrates well with Socket.io for real-time data exchange.
. Single-Threaded, Non-Blocking Model: Minimizes processing delays for fast, responsive applications.

2.4 Why MERN is a Good Choice for Scheduling Apps?
1. Fast and Scalable

The MERN stack efficiently manages thousands of users simultaneously with no delays. Node.js is designed to
handle multiple requests at once, making real-time booking smooth even during high traffic.

2. JavaScript Setup: - Easier Development with the Mern stack, which includes MongoDB, Express.js, React.js,
and Node.js, everything operates using JavaScript. This means developers can apply the same programming
language to both the front end (what users interact with) and the back end (the server and database), making
development more straightforward. This approach simplifies writing, debugging, and maintaining code, speeding
up the overall process.

3. WebSocket Integration for Real-Time Updates
A major challenge for scheduling applications is ensuring that bookings are updated in real time. The MERN stack
effectively incorporates WebSocket, such as Socket.io, to deliver immediate updates to users.

111, METHODOLOGY

The real-time planning system is designed using the client-server architecture and ensures trouble-free interaction
between users, server and database. The frontend, built with React.js, provides an intuitive user interface where
users can go through available time slots, book meetings, or cancel reservations. This interface updates
dynamically without having to recover the page and offer a smooth user experience. Backend, developed using
node.js and express.js, acts as a bridge between Frontend and database. It processes the user's requirements,
controls verification and ensures that the reservation updates are shared in real time via WebSocket. Databases
powered by MongoDB safely store all meeting details, user login data, and data planning, prevent duplicate
reservations and maintaining the integrity of the system.

WebSocket plays a key role in allowing real -time updates. When the user selects the available time period and
sends a reservation request, it is processed by NODE.JS and updates the MongoDB database. At the same time,
WebSocket send this update to all connected users and ensures that the booked slot is immediately removed from
availability on the screen of each user. This eliminates the need to restore the manual page and reduces the chances
of a double reservation. The same process applies to cancellation or overpayment - at any time the user modifies
the meeting, the changes are immediately reflected for all users.

To increase security and user management, the system implements JWT -based verification and ensures that only
authorized users can edit or cancel meetings. In addition, real -time reservation updates will prevent planning
conflicts, while intuitive cancellation and overpayment ensures better appointment. By using this system, MERN
Stack Technologies and WebSocket technology provides efficient, scalable and no problems that minimize delays
and maximize user comfort.
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3.1 Implected Functions
The system contains several important features to plan to plan smoothly and reliable:

. User Verification: Users must safely log in using JWT (JSON Web Tokens) to book or manage their
meetings.

. Reserve Reservation update: WebSocket ensures that once the slot is booked, it immediately disappears for
other users and prevents double reservation.
. Cancellation and Dancing: If the user cancels or over parts the appointment, the slot is available in real

time to reduce planning conflicts.

IV. IMPLEMENTATION

4.1 Frontend (react.js)

The system is created using react.js and provides a dynamic and responsive user interface for meeting planning. It
uses React Hooks for efficient management of components and context APIs to share status across different
components, reducing the need for drilling Rek. For real-time updates, socket.io-Client is implemented, allowing
the frontend to listen to the availability of appointment. This ensures that users can immediately see the latest
reservation status without having to restore the page.

4.2 BACKEND (NODE.JS & Express.js)

Backend is developed using Node.js with Express.js, which ensures smooth processing of API requirements and
user verification. Express.JS is responsible for managing routes related to the user logging, reservation of meetings
and cancellation. To enable real -time communication, socket.io is integrated into the server, allowing two -way
updates between frontend and backend. Whenever the meeting is reserved or cancelled, the backend sends an
update for all connected clients and ensures consistency in all user sessions.

4.3 Database (MongoDB)

The system uses MongoDB as a database to store meetings, user information, and real -time availability updates.
The data is structured using mongoose schemes, which ensures consistency and easy questioning. The database
monitors reserved and available slots and prevents conflicts from immediate availability updates whenever a new
appointment is scheduled. This setting ensures efficient data processing and supports real -time updates while
maintaining the scalability of the system.

4.4 WebSocket integration

WebSocket allow communication between server and clients in real time and ensure immediate updates when
booking a meeting. The system integrates socket.io with a backend to manage WebSocket connection. When the
user creates a meeting, the server saves the data to the database and sends an update to all connected users. This
prevents double reservations and ensures that all users will see the latest availability state without renewing the
page. The server also records connecting and disconnecting events for monitoring active users.

4.5 Security considerations

To protect user data and prevent unauthorized access, the JWT (JSON Web Token) implements. JWT ensures that
only authenticated users can book, cancel or edit meetings. The tokens are issued at login and verified with each
request to maintain secure user sessions. In addition, WebSocket Communication is ensured by verifying user
verification before processing request.

V. Results and Discussion

5.1 Power analysis

The system significantly improves performance compared to traditional appointment planning methods. The
response time is shortened by 35%because WebSocket eliminates the need for frequent interviewing on the server.
Cockup manipulation is improved, allowing the system to support more than 500 contemporary reservations
without delay or conflicts.
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5.2 Improving user experience

Real -time updates improve user experience by providing immediate feedback to the availability of the meeting.
Users no longer have to restore the page to check the changes. WebSocket integration also prevents double
reservations and provides accurate and reliable planning.

5.3 Calls and Solutions

One of the problems was the processing of high traffic while maintaining real time responding. This was solved
by optimizing WebSocket connection and implementing effective queries on databases. Another problem was to
ensure data security, which was alleviated by the authentication of JWT and control of role -based approach to
limit unauthorized actions.

VI. Conclusion

This research work has introduced real -time meeting system using MERN (MongoDB, Express.js, React.js,
Node.js) and WebSocket to increase efficiency and user experience. Traditional planning systems often rely on
periodic questioning, leading to delays and reservation conflicts. On the other hand, this system uses WebSocket
for continuous communication in real time and ensures immediate appointment updates. This eliminates double
reservations, improves sensitivity and creates problems with interaction between user and system.

By integrating JWT verification and role -based approach, the security system ensures the security system and
prevents unauthorized access to sensitive data. Using React.js provides dynamic and interactive user interface,
while node.js and express.JS effectively process operations on the server side. The Mongodb database effectively
manages appointment and user recording and provides structured and scalable data storage. Performance analysis
has shown that the system reduces 35% of the reaction compared to traditional systems and can handle more than
500 concurrent reservations without significant delays.

This research emphasizes the advantages of using websockets for real -time updates, which speeds up and more
efficient meeting planning process. The combination ofreal -time technology and modern development framework
with a full magazine ensures that users experience immediate feedback, improved availability and highly sensitive
interfaces. Successful implementation of this system represents the potential of web applications in real time to
improve appointment management in various industries, including healthcare, salons and business consultations.

6.2 Future Enhancements

J Planning based on Al

Incorporating machine learning algorithms can help optimize planning by providing automated meetings for
appointments based on users' preferences, previous exclusive formulas, and availability trends. Al planning can
also predict top clocks and dynamically modify available slots, which improves efficiency for businesses and users.

. Integration of mobile applications

Native React mobile applications can be developed to increase availability, allowing users to book and manage
paths. The mobile application would provide PUSH notifications for reminders, instant reservation confirmation
and real -time updates, which would ensure trouble with trouble -free experience on different devices.

. Scalability and balance of load
Since user demand, AWS system or cloud infrastructure with load and websocket scale, they can improve
performance and manage a large number of concurrent users. Implementation of horizontal scaling and using Redis
for real -time session management can further optimize the performance of the system and ensure a smooth user
experience even during high operation.
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