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Abstract - The restaurant industry is rapidly adopting
digital technologies to improve operational efficiency and
customer experience. Traditional restaurant systems often
involve manual ordering processes, paper menus, and
communication delays between customers and staff. This
paper presents “Scan & Dine,” a smart restaurant management
and food ordering web application developed using MERN
stack technologies. The proposed system allows customers to
scan QR codes for accessing digital menus, booking tables,
placing orders, and tracking order status in real time. The
system also provides an admin dashboard for managing menu
items, customer activities, and restaurant operations.
Technologies such as React.js, Node.js, Express.js, and
MongoDB are integrated to ensure scalability, security, and
performance. The developed platform improves customer
convenience, reduces manual workload, and modernizes
restaurant management operations.

Key Words: MERN Stack, Restaurant Management, Food
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1.LINTRODUCTION

Technology has become an essential part of everyday life, and
its impact on the food and restaurant industry has grown
significantly in recent years. Restaurants are continuously
looking for smarter ways to improve customer service, reduce
waiting time, and manage operations more efficiently.
Traditional restaurant systems, which depend heavily on
manual processes such as printed menus, handwritten orders,
and physical billing, often lead to communication gaps, order
inaccuracies, and delays in service. Customers today prefer
fast, convenient, and contactless services that can save time
and provide a better dining experience. As a result, digital
restaurant management systems have become increasingly
important in modern hospitality businesses.
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The project “Scan & Dine” is developed to address these
challenges by providing a smart and efficient restaurant
management solution. It is a web-based application designed
using modern technologies that allow customers to interact
with restaurant services digitally. The main purpose of the
system is to simplify the ordering process and improve
communication  between  customers and  restaurant
management. Instead of waiting for restaurant staff to provide
menus and take orders, customers can simply scan a QR code
placed on their table using their smartphones. After scanning,
they can instantly access the digital menu, explore available
food items, reserve tables, and place orders directly through
the application.

The idea behind this project is inspired by the growing
demand for contactless and automated services in restaurants.
In recent years, especially after the COVID-19 pandemic,
people became more conscious about hygiene and safety while
dining outside. Restaurants also started adopting digital
systems to reduce physical contact and improve operational
efficiency. QR-code-based ordering systems became popular
because they offer a safe, quick, and user-friendly solution.
“Scan & Dine” aims to combine these modern requirements
into a single platform that benefits both customers and
restaurant owners.

The application is developed using the MERN stack, which
includes MongoDB, Express.js, React.js, and Node.js. These
technologies are widely used for developing modern and
scalable web applications. React.js is used to create an
attractive and responsive user interface that provides a smooth
user experience. Node.js and Express.js are used on the server
side to handle requests, process data, and manage APIs.
MongoDB is used as the database to store information such as
user details, menu items, table reservations, and customer
orders. The integration of these technologies makes the
application fast, reliable, and easy to maintain.

The “Scan & Dine” project not only improves customer
convenience but also supports restaurants in adapting to
modern technological trends. It creates a more interactive and
efficient dining environment where customers can enjoy quick
service and restaurants can manage operations effectively. The
project demonstrates how digital transformation can improve
traditional restaurant systems by reducing manual work,
saving time, and enhancing customer satisfaction.
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2. RELATED WORK

2.1 Traditional Restaurant Management Systems

Traditional restaurant systems mainly rely on manual methods
for taking customer orders, maintaining records, and
processing bills. In such systems, waiters manually
communicate customer orders to the kitchen staff, which
increases the possibility of communication errors and delays.
Printed menus also require continuous updates and additional
maintenance costs. Although these systems have been used for
many years, they lack automation, real-time tracking, and
digital management capabilities.

2.2 Digital Food Ordering Systems

The introduction of online food delivery and digital ordering
platforms has significantly improved restaurant services.
Applications such as food delivery systems and online
booking platforms allow users to order food conveniently
through smartphones and web applications. These systems
reduce human effort and improve operational efficiency.
However, many existing solutions focus mainly on food
delivery rather than providing complete restaurant
management functionalities such as table booking, QR-based
ordering, and integrated administration panels.

2.3 QR-Code-Based Restaurant Solutions

QR-code-based systems became increasingly popular after the
rise of contactless service requirements in restaurants. These
systems allow customers to scan QR codes using mobile
devices to access digital menus and place orders directly. This
approach minimizes physical interaction, improves hygiene,
and speeds up restaurant operations. However, several
existing systems still face limitations such as poor user
interface design, lack of secure authentication, and limited
scalability.

2.4 MERN Stack in Web Application Development

The MERN stack, consisting of Mongo DB, Express.js,
React.js, and Node.js, has become one of the most widely used
technologies for full-stack web development. React.js
provides a dynamic and responsive frontend interface, while
Node.js and Express.js enable efficient backend services and
API management. Mongo DB offers flexible and scalable
database storage for handling large amounts of application
data. Due to its performance and scalability, the MERN stack
is highly suitable for restaurant management systems that
require real-time interactions and efficient database
operations.
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2.5 Research Gap

From the existing literature and available restaurant
management solutions, it can be observed that many systems
focus only on limited functionalities such as online food
delivery or basic menu management. Several platforms lack
integrated features including QR-based ordering, real-time
order tracking, secure authentication, and centralized
administration control within a single system. In addition,
some systems are difficult to scale and fail to provide a
smooth user experience across different devices. Therefore,
there is a need for a complete web-based restaurant
management platform that combines digital ordering, table
reservation, real-time management, and user-friendly
interaction within a unified architecture.

3. PROPOSED SYSTEM

3.1 Overview of the Proposed System

The proposed system, “Scan & Dine,” is a web-based smart
restaurant management platform designed to simplify
restaurant operations and improve customer experience
through digital automation. The system enables customers to
scan QR codes placed on restaurant tables and instantly access
the digital menu using their smartphones. Customers can
browse food categories, place orders, reserve tables, and track
their order status in real time without depending completely on
restaurant staff.

3.2 Key Features of the System

Each restaurant table is assigned a unique QR code. Customers
can scan the QR code using their smartphones to access the
restaurant menu directly through the web application. This
eliminates the need for printed menus and manual interaction
for taking orders.

The application provides a digital menu where customers can
view food items, prices, categories, and descriptions.
Restaurant administrators can update menu details
dynamically without printing new menus.

3.3 Feature Extraction and Representation

Feature extraction and representation play an important role in
improving the performance and efficiency of the proposed
smart restaurant management system. In the Scan & Dine
platform, user interactions and restaurant operations generate
different types of data such as customer details, menu
selections, order history, booking information, payment status,
and user activity patterns. These raw data elements are
processed and organized into structured formats so that the
system can efficiently manage restaurant operations and
provide accurate responses to users.
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3.4 Real-Time Order Tracking, Admin Dashboard, and
Secure Authentication
The proposed Scan & Dine system integrates real-time order
tracking, centralized administration, and secure authentication
mechanisms to ensure efficient restaurant management and a
smooth user experience. These features collectively improve
communication between customers and restaurant staff while
maintaining system security and operational control.
The real-time order tracking feature enables customers to
monitor the status of their food orders directly through the
application. Once an order is placed, the system updates the
order progress dynamically, allowing users to view whether
the order is being prepared, processed, or delivered to the
table. This functionality improves transparency and reduces
uncertainty for customers during the dining experience. At the
same time, restaurant staff can efficiently manage multiple
orders and maintain proper workflow coordination.

4. SYSTEM ANALYSIS AND DESIGN

4.1 Requirement Analysis

Requirement analysis is one of the most important stages in
the development of the proposed Scan & Dine system, as it
helps identify the functionalities, performance expectations,
and operational needs of the application. The system
requirements are categorized into functional and non-
functional requirements to ensure smooth execution, better
user experience, and reliable restaurant management
operations.

The functional requirements define the core operations and
services provided by the system. These include user
registration and login, QR code scanning, digital menu
browsing, cart management, online food ordering, table
reservation, real-time order tracking, and secure payment-
related processes. The system also includes an admin
dashboard that allows restaurant administrators to manage
menu items, customer orders, bookings, and user information
efficiently. REST APIs are used to enable communication
between frontend and backend components, ensuring proper
handling of customer requests and restaurant operations.
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Fig. 1: Architecture of Scan & Dine

4.2 System Architecture

The architecture of the proposed system follows the MERN
stack model consisting of frontend, backend, and database
layers.

The frontend layer is developed using React.js and provides an
interactive user interface for customers and administrators.
The backend layer uses Node.js and Express.js to process
requests, handle authentication, and manage APIs. Mongo DB
is used as the database for storing user information, menu
details, bookings, and order data.

The frontend communicates with the backend through REST
APIs, while the backend interacts with Mongo DB for data
storage and retrieval. This layered architecture improves
modularity, scalability, and maintainability of the application.

4.3 Data Flow Diagrams

The Data Flow Diagram (DFD) of the proposed Scan & Dine
system represents the movement of data between users, system
modules, backend services, and the database. It provides a
clear understanding of how information is processed within
the restaurant management platform and how different
components interact with each other during system operations.
The data flow process begins when customers access the
application by scanning the QR code available at the
restaurant table. After accessing the system, users can browse
the digital menu, add food items to the cart, place orders, and
reserve tables. The frontend interface sends user requests to
the backend server through REST APIs, where the requests are
processed and validated. The backend then communicates with
the Mongo DB database to store or retrieve relevant
information such as user details, order records, booking data,
and menu information.

The system also supports secure authentication where login
and registration requests are verified before allowing access to
protected functionalities. Once an order or booking request is
successfully processed, the updated information is reflected in
both the customer interface and the admin dashboard in real
time. Restaurant administrators can manage food items, update
order statuses, confirm bookings, and monitor customer
activities through the admin panel.
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4.4 Unified Modeling Language

Unified Modeling Language (UML) diagrams are used in the
proposed Scan & Dine system to visually represent the
structure, behavior, and interaction of different components
within the application. UML modeling helps in understanding
system functionality in a more organized and simplified
manner by illustrating how users, modules, and processes
interact during system execution. These diagrams provide a
blueprint of the application and assist in planning,
development, testing, and future maintenance of the software
system.

4.5 System Workflow and Process Management

The system workflow of the proposed Scan & Dine platform
is designed to provide smooth and efficient restaurant
operations through digital automation. The workflow begins
when a customer scans the QR code placed on the restaurant
table using a smartphone or any internet-enabled device. After
scanning, the customer is redirected to the web application
interface where the digital menu is displayed. Users can
browse available food items, select products, add them to the
cart, and place orders directly through the application. Once
the order request is submitted, the frontend sends the data to
the backend server using REST APIs. The backend processes
the request, validates user information, and stores order details
in the Mongo DB database. Simultanecously, the admin
dashboard receives updated order information in real time,
allowing restaurant staff to manage incoming orders
efficiently. The system also supports table booking operations
where reservation details are processed and stored securely for
future reference.

5. METHODOLOGY

5.1 Implementation

The implementation of the proposed Scan & Dine system was
carried out using the MERN stack technology to develop a
modern and scalable restaurant management platform. The
frontend of the application was developed using React.js to
create a responsive and interactive user interface for customers
and administrators. The backend was implemented using
Node.js and Express.js, which handled server-side operations,
API management, authentication, and data processing. Mongo
DB was used as the database management system for storing
user details, menu items, orders, and booking information.

The system was developed in a modular manner, where
different functionalities such as user authentication, menu
management, food ordering, cart handling, and table booking
were implemented as separate modules. REST APIs were used
for communication between the frontend and backend
components, ensuring efficient data exchange and real-time
updates. JWT authentication and encrypted password storage
were implemented to provide secure user access and protect
sensitive information.
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model improvement. Additionally, the system was designed
using modular architecture principles, enabling easy integration
of new algorithms or datasets in the future. Basic security
measures, including input validation and controlled access to
system components, were implemented to ensure reliability and
protect sensitive data during operation..

5.2 Module Implementation

The implementation of the system was divided into multiple
functional modules to ensure proper organization and
maintainability. The user module handles registration, login,
and profile management functionalities. The menu module
manages food item display, categorization, and search
operations. The order management module processes cart
operations, order placement, and real-time tracking. Similarly,
the booking module handles online table reservations, while
the admin module manages restaurant operations such as menu
updates, order handling, and customer management through a
centralized dashboard.

5.3 Database and API Integration

Mongo DB was integrated as the primary database
management system for  storing  application-related
information in structured collections. Collections were created
for users, menu items, orders, bookings, and administrative
data. REST APIs were developed using Express.js to establish
communication between the frontend and backend layers.
These APIs handle authentication requests, order processing,
booking operations, and menu management while ensuring
smooth data transfer across the system.

5.4 Security and System Performance

Several security measures were implemented to protect user
information and maintain system reliability. JWT-based
authentication was used to secure login sessions and restrict
unauthorized access to protected routes. Password encryption
and input validation techniques were also applied to improve
data security. In terms of performance, the system was
optimized to provide fast response time, efficient database
operations, and smooth user interaction. The modular
architecture and efficient API handling contribute to better
scalability and overall application performance.
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6. RESULTS

6.1 System Qutput and Functional Results

The developed Scan & Dine system successfully performed all
major restaurant management operations including QR code
scanning, digital menu access, online ordering, cart
management, table booking, and admin control functionalities.
The system generated accurate outputs for user requests and
provided real-time updates for orders and bookings. The
application interface was responsive and functioned smoothly
across different devices and screen sizes.

6.2 User Experience and Operational Efficiency

The proposed system significantly improved customer
convenience and restaurant operational efficiency. Customers
were able to place orders quickly without waiting for manual
assistance, which reduced service delays and improved dining
experience. Restaurant administrators could manage food
items, customer orders, and reservations more effectively
through the centralized dashboard. The automation of
restaurant operations minimized manual effort and reduced the
possibility of human errors.

6.3 Comparative Analysis with Traditional Systems
Compared to traditional restaurant management methods, the
proposed Scan & Dine platform offers several advantages
such as contactless ordering, real-time order tracking,
centralized management, and faster service processing.
Traditional systems often depend heavily on manual
communication and paper-based operations, which can lead to
delays and inaccuracies. In contrast, the developed web
application provides digital automation, better data
management, and improved operational transparency.
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6.4 Security, Reliability, and Scalability

The implemented authentication and database management
mechanisms ensured secure handling of user information and
protected system resources from unauthorized access. JWT-
based authentication, encrypted credentials, and protected API
routes improved system reliability and security. Additionally,
the MERN stack architecture supports scalability, allowing the
platform to handle increased user traffic and future feature
expansion efficiently.

7. TESTING AND EVALUATION

7.1 Unit Testing

Unit testing was performed to verify the functionality of
individual modules within the Scan & Dine system. Each
component such as login authentication, menu display, order
placement, cart management, and table booking was tested
independently to ensure correct operation. The testing process
helped identify errors at an early stage and improved overall
system reliability. Different input combinations were used to
validate module behavior and confirm that expected outputs
were generated successfully.

7.2 Integration Testing

Integration testing was conducted to ensure smooth
communication between frontend components, backend
services, and the Mongo DB database. The interaction
between APIs, authentication modules, order management
systems, and booking functionalities was tested carefully. This
testing phase verified that data was transferred correctly across
different modules without affecting system performance or
causing operational conflicts.

7.3 System Testing

System testing was performed on the complete application to
evaluate overall functionality, usability, and performance
under real operating conditions. The system was tested for
menu browsing, QR code access, user registration, order
tracking, booking management, and admin dashboard
operations. Different user scenarios were examined to ensure
that all features worked together efficiently within the
integrated environment.
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7.4 Performance and Validation Testing

Performance testing was conducted to measure system
response time, database efficiency, and application stability
during multiple user interactions. Validation testing was also
performed to verify that the developed system satisfied project
requirements and user expectations. The results confirmed that
the application provides fast performance, secure operations,
and smooth restaurant management functionality while
maintaining a user-friendly experience.

7.5 Limitations

Despite providing several advantages and modern restaurant
management features, the proposed Scan & Dine system has
certain limitations. The application depends heavily on stable
internet connectivity for accessing menus, placing orders, and
updating real-time information. In areas with poor network
availability, system performance may be affected and users
may face delays during operation. Another limitation is that
customers must have smartphones or internet-enabled devices
to access the QR-code-based services. Users who are not
familiar with digital platforms may experience difficulty while
using the system for the first time. Additionally, the current
implementation focuses mainly on web-based functionality
and does not include advanced features such as integrated
online payment gateways, Al-based recommendations, or
mobile application support.

8. FUTURE WORK

The proposed Scan & Dine system provides a strong
foundation for smart restaurant management; however, several
advanced features and improvements can be incorporated in
the future to enhance its functionality and user experience
further. Future development of the system may focus on
improving scalability, automation, security, and customer
interaction using modern technologies.

One important area of future enhancement is the integration
of an online payment gateway that would allow customers to
make secure digital payments directly through the application.
This would create a completely cashless and contactless
dining experience. Additionally, the system can be expanded
into a dedicated mobile application for Android and iOS
platforms to provide better accessibility and improved
performance on smartphones.

Artificial Intelligence and Machine Learning techniques can
also be integrated into the platform to provide personalized
food recommendations based on customer preferences, order
history, and dining behavior. This feature could improve
customer engagement and increase restaurant sales through
intelligent suggestions. Another possible enhancement is the
implementation of voice-based ordering and multilingual
support to make the system more accessible to users from
different regions and language backgrounds.

The future version of the system may also include advanced
analytics and reporting dashboards for restaurant
administrators. These analytics could help restaurant owners
monitor customer behavior, sales performance
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CONCLUSION

In conclusion, the proposed Scan & Dine system successfully
demonstrates how modern web technologies can be utilized to
improve restaurant management and enhance customer dining
experiences through digital automation. The system integrates
QR-code-based ordering, digital menu management, table
reservation, real-time order tracking, and centralized
administrative control within a single web-based platform
developed using the MERN stack architecture. The
implementation of the system effectively reduces manual
workload, minimizes order processing delays, and improves
communication between customers and restaurant staff. By
replacing traditional paper-based and manually operated
restaurant processes with an automated digital solution, the
platform increases operational efficiency, improves service
quality, and provides a more convenient and contactless dining
experience for users.

The use of technologies such as React.js, Node.js, Express.js,
and Mongo DB ensures scalability, flexibility, and efficient
data management within the application. Secure authentication
mechanisms and modular system architecture further
contribute to reliable system performance and easy future
expansion. The testing and evaluation results indicate that the
application performs efficiently under different operational
scenarios and satisfies the primary objectives of the project.
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