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ABSTRACT:

The Canteen Management System is a comprehensive web-based application, meticulously crafted using the Flask framework, designed to seamlessly bridge the
gap between canteen owners and customers. It offers a user-friendly platform where customers can effortlessly browse dynamic menus, place orders, search their
complete order history, and make secure QR code-based payments. For payments exceeding 500, the system introduces a safeguard by requiring customers to
complete their transactions via cash, ensuring a practical balance between digital convenience and traditional payment reliability.

On the other side of the counter, canteen owners benefit from an intuitive dashboard that allows them to manage food items, track real-time orders, and analyze
profits through detailed analytics. The backend, powered by SQL.ite and SQLAIchemy, offers a lightweight yet robust data management backbone, perfectly tuned
for performance without unnecessary bloat. Security stands as a cornerstone of the system, featuring hashed password storage, CSRF protection, and strict role-
based access control to uphold data integrity and user privacy. With distinct, role-specific dashboards, seamless navigation, and intelligent design, the Canteen
Management System demonstrates the untapped potential of lightweight frameworks like Flask in building scalable, secure, and real-world-ready solutions for
institutional and corporate canteens alike.

In a world that spins faster every day, this project roots itself in a simple idea: good food, no hassle, total trust.
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1. Introduction

In a college environment, the canteen is an essential facility, providing students, faculty, and staff with a variety of meals and refreshments throughout
the day. However, managing the operations of a college canteen efficiently presents numerous challenges. These challenges include managing food
inventory, processing orders quickly, handling billing, maintaining food safety standards, and ensuring that the service is both cost-effective and user-
friendly. Traditional methods of handling these tasks—relying on manual record-keeping, paper-based billing, and verbal orders—are time-consuming,
error-prone, and can lead to a decrease in the quality of service provided.

A Canteen Management System (CMS) offers a technological solution to these issues by automating core functions such as order management, inventory
control, billing, and reporting. By digitizing the canteen's operations, the CMS improves operational efficiency, minimizes errors, reduces wait times for
customers, and helps in maintaining a more accurate track of resources. In addition, it can be integrated with features like digital payment options, real-
time inventory tracking, and user-friendly interfaces to enhance the overall customer experience..

This major project focuses on developing a Canteen Management System specifically tailored for a college environment, aiming to address the unique
challenges faced by college canteens. The system will help streamline the daily operations, ensuring faster service, accurate order processing, and better
resource management. The project explores the design and implementation of a system that integrates functionalities such as student and staff user
profiles, menu management, billing, and inventory tracking.

METHODS AND MATERIAL

The development of the Canteen Management System (CMS) for the college canteen involves a structured approach that combines both system design
and implementation processes. This section outlines the methodologies, tools, and technologies used in the development of the system, providing insights
into how the system was built to meet the specific needs of the college canteen environment.
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Requirement Gathering

e Identify user roles: Admin, Staff, Customer
o  Define core functionalities: ordering, billing, inventory, etc.
e Determine scalability and reporting needs

System Design

e  Create flowcharts and data flow diagrams (DFDs)
e Design Entity Relationship Diagram (ERD)
®  Plan database schema and backend logic

Development

e  Frontend: Build Ul interfaces for all user roles (customer dashboard, admin panel, etc.)
®  Backend: Create RESTful APIs to handle CRUD operations (orders, menu items, etc.)
e  Database: Design and implement relational tables or document structures

Testing

®  Unit testing for individual modules
®  Integration testing for combined systems (e.g., placing an order and reducing inventory)
®  User acceptance testing (UAT) with real user scenarios

. Deployment

®  Deploy backend and frontend on cloud or local server
e Set up database backup and restore systems
e Implement role-based access contro

Maintenance

e  Regular updates for bug fixes and performance
e Monitoring system logs and user feedback
e  Adding new features (e.g., online payment, QR ordering)

SOFTWARE REQUIREMENT

Frontend:
e  HTML: For structuring the web pages and content.
e  CSS: For styling the website and ensuring a responsive design.

e  Bootstrap: For making the website mobile-responsive and enhancing the user interface with pre-designed components.

Backend:
. Python: The primary language used for backend development.

. Flask Framework: A lightweight web framework used for routing, handling requests, and serving the web pages.

Database:

e  SQLite: A lightweight, serverless database used for storing user data, agricultural records, and other relevant information.

. SQLAIchemy ORM: Object Relational Mapping tool for interacting with the SQLite database through Python code, offering easier

management of database queries.
Security:
. Flask-Login: Used for user authentication and session management.

o Werkzeug: A library for password hashing and secure handling of sensitive user credentials.

. CSRF Protection: Protection against Cross-Site Request Forgery attacks using Flask’s CSRF protection mechanisms to ensure the safety of

user interactions.
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Libraries and Tools:
. QRCode: To generate QR codes for unique user profiles, verification, or any other purposes.
e  Pillow: A Python Imaging Library used for image processing tasks, such as resizing, cropping, and saving images on the platform.
e  SQLAIlchemy: The ORM tool for managing and interacting with the database in an object-oriented manner.
Development Environment:
e  Python 3.8+: The Python version required to run the system.
e  Virtual Environment (venv): Used to create isolated environments for package management, ensuring the project runs independently of
global Python installations.
. Localhost Server: The application is set to run on a local server, allowing development and testing in a secure and isolated environment
before deployment.

RESULT

The developed Canteen Management System performed optimally in a local server environment, meeting the desired objectives for both customers and
vendors. Several key features of the system were successfully validated during the testing phase:

User Authentication: The system ensured accurate and secure user authentication through login mechanisms, with password protection and session
management. This enabled both customers and vendors to interact within their respective roles, preventing unauthorized access.

QR-Based Payment Processing: The QR code-based payment system functioned flawlessly, offering a seamless and contactless payment experience.
The integration of the QR code payment option made transactions quicker and more secure for customers, eliminating the need for cash handling in most
cases.

Navigation: Both the customer and vendor dashboards were intuitive and responsive. Customers were able to place orders, track status, and review order
history with ease, while vendors could efficiently manage menus, orders, and track profits.

Dynamic Menu & Order Management: The dynamic update functionality ensured that vendors could make real-time adjustments to menus, prices,
and availability. As a result, customers always had access to the most up-to-date information, improving their overall experience.

Profit and Order Status Tracking: The system's robust tracking functionalities allowed vendors to monitor orders in real time and track sales and profits
efficiently. This led to improved operational awareness and decision-making.

Customer Satisfaction: The overall design and usability of the system garnered high levels of satisfaction from users. The system’s responsiveness, ease
of navigation, and secure transaction process contributed to a positive user experience.
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