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Abstract: This research paper offers a thorough overview of The digital revolution in financial services highlighting the need
for flexible, secure, and user-friendly banking systems, especially for co-operative and rural banks that often face
infrastructural and technological limitations. This project, “Bank Management System”, introduces a comprehensive full-stack
web application designed to address these challenges. The system provides end-to-end digital banking functionalities such as
secure user registration, encrypted login, balance checking, fund transfers, transaction history, loan applications and
approvals, as well as administrative and IT support tools.

Developed using HTML, CSS, JavaScript for the frontend and Node.js with Express.js for the backend, the application uses
SQLite as the database to manage user data, transactions, and loan records efficiently. The interface is made responsive with
the help of Bootstrap, while bcrypt is used for password hashing, ensuring data security. The system employs role-based access
control, allowing different features and dashboards for users, administrators, and IT admins.

One of the unique aspects of this project is its modular design and scalability. It is designed to be user-friendly and scalable,
capable of being enhanced further to include mobile app integration, UPI/payment gateway linkage, Al-based fraud detection,
and real-time customer support features.

I. INTRODUCTION
In today’s technology-driven world, digital transformation in banking has become imperative to meet the growing expectations of
customers. The banking industry is evolving rapidly with the help of modern technologies. Our project titled “Bank Management
System” aims to provide a comprehensive web-based banking platform that brings traditional banking services online. The system
ensures secure and convenient banking operations including user registration, login, balance inquiries, fund transfers, loan
management, and more.
Developed using modern technologies such as HTML, CSS, JavaScript, Node.js, and SQL.ite, this application simplifies everyday
banking activities for both customers and bank staff.
This platform promotes the idea of self-service and 24/7 banking access, minimizing the need for physical visits to the bank and
offering users the freedom to manage their finances from any location. This becomes especially crucial in rural or semi-urban areas
where banking infrastructure may be limited.
The system offers end-to-end digital banking functionalities, including secure user registration, encrypted login, balance inquiries,
fund transfers, transaction history tracking, loan applications and approvals, and tools for administrative and I'T support. Built with
a robust tech stack—HTML, CSS, JavaScript for the frontend, Node.js with Express.js for the backend, and SQLite for efficient
data management—the application ensures both performance and security. Passwords are hashed using bcrypt, and Bootstrap is
used to make the interface responsive across devices. Additionally, role-based access control provides customized dashboards and
access levels for users, administrators, and IT

Il. LITERATURE REVIEW

Traditional banking systems often rely on outdated software and manual processes, which can lead to inefficiencies and increased
vulnerability to errors. These legacy systems struggle to handle the growing volumes of transactions and data, making it difficult to
process information quickly and accurately.

The lack of modern data management solutions exacerbates these issues, as banks find it challenging to efficiently store, retrieve,
and analyse vast amounts of customer data. Additionally, these older systems often lack robust security measures, making them
more susceptible to cyberattacks, fraud, and data breaches. As a result, customers’ sensitive information is at risk, and banks may
face significant financial and reputational damage.
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1. PROBLEM DEFINITION

Traditional banking systems, reliant on manual processes for managing customer accounts, deposits, loans, and transaction
histories, face significant challenges such as time-consuming operations, human errors, and limited transparency.

The lack of real-time access to transactions and centralized data creates inefficiencies and increases the risk of discrepancies.
Additionally, the restricted accessibility outside banking hours often inconveniences customers who need quick or urgent services.
This fragmentation and manual approach not only slow down financial operations but also hinder customer satisfaction and trust.
Modern digital banking solutions aim to address these issues by offering streamlined, accurate, and transparent services that are
accessible 24/7, enabling better data management and enhancing overall efficiency.

V. METHODOLOGY
A. Requirement Analysis
This document outlines the key requirements for the development of a web-based application, covering both software and
hardware components essential for successful implementation. The application will be built using modern web technologies with a
focus on performance, security, and user experience. The stack selected includes lightweight, efficient tools suitable for small to
medium-scale applications, making it ideal for startups, prototypes, or academic projects.

1) Frontend Technologies:

e HTMLS5-Structures the content of the web pages and provides semantic elements for accessibility and search engine
optimization.

e (CSS3-Styles and visually enhances the application interface with support for modern design techniques such as flexbox, grid
layout, transitions, and media queries.

e JavaScript-Enables dynamic functionality on the client side, including real-time form validation, interactive content, and
event-driven behavior.

e Bootstrap-A mobile-first CSS framework that helps create responsive layouts quickly using its pre-defined components and
grid system.

2) Backend Technologies:

o Node.js-An open-source, cross-platform JavaScript runtime environment that executes JavaScript code outside of a browser,
enabling efficient server-side scripting.

o Express.js-A flexible web application framework for Node.js that simplifies APl development and server-side routing, and
supports middleware for scalable applications.

3) Database:
e SQLite-A lightweight, file-based database engine that is easy to set up and requires minimal configuration, ideal for
development or low-traffic production environments.

4) Development Environment:

¢ Visual Studio Code (VS Code)-A robust code editor with extensive support for Node.js, JavaScript, and frontend development.
It includes Git integration, debugging tools, and extension support.

e Node.js Runtime-Allows server-side JavaScript execution and supports development using Express.js and other related
packages via npm (Node Package Manager).

e Git-Facilitates version control and collaboration, enabling code tracking, branching, and integration with platforms like
GitHub for team-based development.
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V. FUNCTIONS AND MODULES

The banking application is designed using a modular architecture to ensure scalability, maintainability, and ease of development.

Each module is responsible for a specific set of tasks, promoting separation of concerns and better organization of code. This

modular design also enables independent testing, easier debugging, and the potential to extend the application with new features in

the future.

1) User Module: -

This module manages user-related operations such as account creation, authentication, and access to personal banking features.

e User Registration-Users can sign up by providing personal details including name, mobile number, Aadhar number, PAN card,
email, and address.

e Secure Login-Authentication is implemented using bcrypt to securely hash and verify user passwords, protecting against
common attacks like brute-force and credential theft.

e User Dashboard -After logging in, users are redirected to a personalized dashboard displaying their account summary, current
balance, and a list of recent transactions.

2) Role-Based Access Control (RBAC): -
Access to various features is controlled using clearly defined user roles, ensuring secure and appropriate access for each type of

¢ Roles Defined-

» User: Basic banking operations like balance inquiry and fund transfers.

» Admin: Manages user accounts, approves or rejects loans, and oversees all transactions.

» IT Admin: Has unrestricted access, with the ability to manage all users, roles, and system-level settings.
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e Access Control-Each action or route within the application is protected based on the user's role, enhancing both security and
compliance.

3) Transaction Module: -

Handles all financial transactions within the application, ensuring accuracy and traceability.

e Balance Inquiry-Users can check their current account balance instantly through the dashboard or transaction page.

o Fund Transfer-Users can transfer funds to other registered users by entering the recipient’s account number and the amount.

e Add/Withdraw Funds-Controlled by Admin or designated Cashier roles. These operations are logged for accountability.

e Transaction History-Users can view the last 10 transactions with detailed information like date, amount, type (debit/credit),
and transaction ID.

4) Customer Support Module: -

Ensures users can communicate their concerns or seek assistance through a built-in support system.

e Support Form-A contact form allows users to submit queries, complaints, or requests to the support team.

e Admin Panel-Admins can view and manage incoming queries, assign them to support agents, and mark them as resolved once
addressed.

5) Admin Dashboard

A centralized control panel offering administrative features and system-wide insights.

e User Management-Admins can view, edit, or delete user accounts and access detailed profiles of all users.

e Manual Transactions-Admins can perform direct deposits or withdrawals on user accounts, especially in scenarios like branch-
level operations.

e Financial Reports-Real-time data ontotal deposits, withdrawals, and other financial metrics help Admins make informed
decisions.

VI. CONCLUSION
The “Bank Management System” successfully provides an end-to-end web-based solution for small to mid-sized banks. It includes
all vital components for day-to-day banking operations while ensuring accessibility, scalability, and security. The application
demonstrates how technology can streamline traditional banking systems and significantly improve the user experience. It is a
practical solution, especially for co-operative banks aiming to digitize their operations affordably.
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