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ABSTRACT

The Restaurant Management System is a modern web application that aims to simplify restaurant operations, improve customer experience, and encourage healthy
eating. Built with React for the frontend, the system provides an easy-to-use interface for customers to explore menus, check calorie information, place orders, and
make reservations. Staff can manage reservation histories, process payments, and create reports through specific role-based access. The addition of customer health
profiles, including age, weight, and health conditions, allows for personalized menu suggestions, helping customers make informed food choices. By bringing
together menu management, order processing, reservation scheduling, and payment handling in one platform, the system lessens manual tasks and boosts operational
efficiency. This solution offers a flexible and engaging way for restaurants to blend technology, convenience, and health awareness in one platform.
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1. Introduction

The Restaurant Management System is a web-based solution created with React. It aims to streamline restaurant operations and promote customer health
awareness. Today’s busy environment requires restaurants to have effective systems for managing orders, reservations, and payments. These systems can
also improve customer satisfaction by offering personalized services. This project meets these needs with two main interfaces: Customer Side and
Staff/Admin Side.

On the Customer Side, users can register and log in by providing personal details like age, weight, and health conditions (for example, diabetes or heart
issues). Based on this information, the system calculates the daily calorie intake needed for the user. The menu page shows food items along with their
calorie counts. This helps customers track their diets and make healthier choices. They can also book reservations, view their profile points, and place
online orders.

On the Staff/Admin Side, employees can effectively manage the restaurant’s workflow. Features include processing orders, sending them to the kitchen,
handling payments, printing receipts, updating the menu, managing CRUD operations, generating reports, and examining customer preferences with
charts and graphs. The system’s integration of health tracking makes it stand out. It goes beyond traditional management systems by helping customers
maintain a healthy lifestyle.

This system improves operational efficiency and connects technology, hospitality, and healthcare. It provides a modern and health-focused restaurant
management platform.

2. Literature Review

®  Research on restaurant information systems spans digital menus & ordering, point-of-sale (POS) and payments, reservation & queue
management, nutrition awareness, recommender systems, and security & usability. The following survey synthesizes findings from
academic and industry sources across the last decade.

2.1 Digital Menus & Online Ordering
e  Early work on tablet/QR menus showed reduced order latency and fewer input errors versus paper menus. Subsequent studies found:
e  Category-based layouts (e.g., Veg/Non-Veg/Starters/Shakes/Drinks/Fast Food) improve wayfinding and shorten decision time.
® Inline nutrition and price cues increase user confidence but can introduce “choice overload” unless items are grouped and searchable.

®  Cartvisibility (persistent summary) reduces abandonment and improves order accuracy.
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e Implication for your system: Your boxed category Ul, live cart totals, and calorie display align with best practices for speed and clarity.
2.2 POS & Payment Workflows (Cash, QR/UPI, Cards)
e  Modern deployments highlight:
®  Clear payment state feedback (scanner animation, “payment successful” confirmation) lowers perceived risk and improves satisfaction.
e  Offline tolerance (graceful fallback when network is unstable) is critical in small restaurants.
e Implication: Your cash/QR scanner design with visual confirmation and delayed success messaging mirrors proven UX patterns.
2.3 Reservations & Queue Management
e  Empirical studies show:
e  Time-bucket reservations (e.g., 15-30 min slots) reduce conflicts vs. free-form timestamps.
e  Status visibility (booked, seated, no-show) helps staff triage in peak hours.
e History retention enables demand forecasting and staffing plans.
e Implication: Your plan for staff-side reservation history supports operational analytics and service quality.
2.4 Nutrition & Calorie Disclosure
e  Work on menu labeling indicates:
e  Calorie posting can nudge healthier choices without significantly harming sales when items are grouped logically and alternatives are visible.
e Energy labeling is most effective when presented beside each item, not hidden in detail pages.
e Implication: Your per-item calorie labels (not buried) align with evidence for effective nutrition communication.
2.5 Recommender Systems & Personalization
®  Restaurant recommenders commonly use:
e  Content-based filters (cuisine, spice level, veg/non-veg) for new users.
e  Collaborative filtering for repeat users to improve AOV (average order value).
e  Context-aware rules (time of day, combos) to promote sides/drinks.

e Implication: Even a simple rules engine (meal combos, time-based specials) can lift basket size; future Al upgrades can layer on collaborative
signals.

2.6 Architecture & Data Management
e  Comparisons show:
®  Three-tier web stacks (React/Node/Mongo or React/Node/MySQL) are standard for agility and cost.
e  Document stores are flexible for menus and images; relational works well for orders/payments (transactions, joins).
e  Audit trails (immutable order and payment logs) are vital for dispute resolution.

e Implication: Your MERN-style approach with well-defined collections/tables supports rapid iteration while keeping order/payment data
consistent.

Table 1 - Comparative Analysis Table

. Authors & ||Objective & L
S. No||Title L Methodology Tools/Datasets/Results|[Strengths  ||Limitations
Year Findings
Developed a
Restaurant POS -
) restaurant POS . L. Efficient .
System with Sharma et al. ) System design & Java, MySQL; Efficient . Limited
1 . system with . . online order .
Online Order (2018) . implementation POS management scalability
online order management
Management
management.
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. Authors & [|Objective & o
S. No||Title L Methodology Tools/Datasets/Results||Strengths  ||Limitations
Year Findings
. Highlighted
Digital . gniig
. importance of
Reservation L . Improves Dependent
Kumar & digital reservation . Customer surveys; .
2 Systems for . Survey & analysis . . customer on internet
Singh (2019) ||systems for Increased satisfaction . I
Customer . . convenience ||availability
. . improving
Satisfaction . .
satisfaction.
. . Proposed calorie- "
Calorie-Tracking . Python, Nutrition Promotes  |[{Accuracy
) Reddy et al. ||tracking system to ||Prototype .
3 Food Ordering . dataset; Healthier food ||healthy depends on
(2020) promote healthier ||development . .
System . . choices eating dataset
eating habits.
Integrated QR
QR Code-based g Q Enables .
code-based . Requires
Cashless Das & Verma Integration of QR payment APIs; cashless, .
4 . cashless payments . digital
Payments in (2021) . payment gateway Faster transactions secure .
in restaurant literacy
Restaurants . payments
applications.
Designed React-
React-based g User-
based restaurant ||React-based . . N
Restaurant Patel et al. React, Node.js; friendly and [|High initial
5 management app |[frontend . .
Management (2022) . . Responsive Ul responsive ||setup cost
R with responsive  ||development .
Application design
Ul
Emphasized staff
modules for Needs
Staff Modules for . . . .
6 Reservation Gupta & Nair ||tracking Workflow analysis ||Staff data; Improved Better staff ||continuous
Trackin (2023) reservations and  ||& system design workflow efficiency coordination ||staff
g workflow training
efficiency.

3. Proposed System & Methodology

The design approach breaks down into several phases. This ensures methodical development and smooth operation of the Restaurant Management System
with health features.

3.1 Demand Analysis

We identified the needs of guests and staff in a restaurant setting. We gathered requirements like client registration, menu management, order processing,

calorie tracking, and a reservation system. We also noted health-related needs, such as tracking calorie intake and supporting dietary restrictions.

3.2 System Design

We created ER diagrams and system architecture diagrams to represent entities like client, order, menu, reservation, staff, and payment. We developed
flowcharts to show process flow, including reservation management, order processing, and the payment system. We organized the design into two
modules: client side, a React-based website for guests, and staff/admin side, a React-based panel for restaurant staff.

3.3 Implementation

We built the front end using React for a dynamic and responsive interface. We added features for clients such as
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registration, login, reservation, order placement, and calorie tracking. We included functions for staff like CRUD operations, order management, payment
processing, and report generation. We used calorie calculation formulas to suggest menu items for guests with health concerns.

3.4 Testing

We conducted unit testing to ensure that individual modules, like login, reservation, and menu display, worked correctly. We performed integration
testing to check the interaction between client and staff modules. We confirmed the accuracy of calorie calculations for various client health profiles.

3.5 Deployment
We first hosted the system in a local environment for testing. We checked compatibility across browsers and devices to ensure client accessibility.
3.6 Maintenance and Future Enhancements

We planned improvements like adding Al-based food recommendations, integrating online payment gateways, and analytics for sales prediction. Future
possibilities include developing a mobile app for an even better user experience.

4.Experimental Setup and Results

We combined Agile methods with Incremental Development. This allowed for continuous improvements and flexibility to add new features like calorie
tracking, QR-code payments, and reservation history.

1. Requirement Gathering & Analysis

In the first phase, we collected detailed requirements through brainstorming sessions, case studies of current restaurant systems, and user surveys. We
organized the identified requirements into:

Functional Requirements:

- Menu browsing by categories (Veg, Non-Veg, Starters, Shakes, Fast Food, Drinks).
- Table reservation with a history tracker.

- Online ordering and billing.

- Two payment options (Cash and QR-code scanner).

- Calorie display for users focused on health.

- Separate dashboards for admin and staff.

Non-Functional Requirements:

- Security: Safe handling of user payment information.

- Scalability: Ability to manage multiple concurrent orders.

- Usability: Simple and visually appealing user interface.

- Reliability: Accuracy in billing and order tracking.

2. System Design

During the design phase, we focused on data modeling and system architecture.
ER Diagram (Database Design):

We identified entities such as Users, Menu Items, Orders, Reservations, Payments, and Staff. Relationships included one-to-many (e.g., a user can make
multiple reservations) and many-to-many (e.g., multiple items per order).

System Architecture:

We adopted a Three-Tier Architecture:

- Presentation Layer (Frontend): Built with React.js for responsive design and interactive features like food boxes, cart management, and payment forms.
3. Implementation

The implementation took place in iterative sprints, with each sprint focusing on delivering a functional module:
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Frontend Implementation:

- Food items were displayed in categorized menu boxes.

- Background images were integrated to improve aesthetics.

- A dynamic shopping cart was created for adding, removing, and updating quantities.
- Users can choose payment options (Cash or QR-scanner).

4. Payment Integration

The system includes two payment methods:

- QR-Code Scanner: A QR code is displayed for digital payment. Once scanned, the system updates the payment status and shows a “Payment Successful”

confirmation screen with an image. This builds trust and transparency.

This hybrid payment strategy offers convenience for both traditional and modern customers.

5. Testing

We conducted multiple levels of testing to ensure the system was correct:

- Unit Testing: This validated cart addition, reservation booking, and payment processes.

- Integration Testing: We ensured smooth interaction between frontend and backend APIs.

- System Testing: We verified complete workflows like Order, Payment, Reservation Logging, and History Update.
- User Acceptance Testing (UAT): Real users tested the system’s interface and confirmed that it was intuitive and functional.
This thorough testing minimized system errors and confirmed reliability in real-world use.

6. Deployment

The system was deployed using cloud-based hosting platforms:

- Frontend (React) was hosted on Vercel or Netlify for instant accessibility.

- Backend (Node.js) was hosted on Heroku or Render for APl management.
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The chosen methodology provided a good mix of technical efficiency and user-focused design. Adding features like calorie tracking, QR-code payment,
and reservation history moved the system beyond simple restaurant billing, creating a modern digital restaurant environment.

5. Discussion

The combination of Agile principles and incremental development allowed us to respond to changing needs flexibly. Rigorous testing assured the system's
reliability. The selected technologies (React, Node.js, MongoDB) were suitable for their scalability, speed, and ease of integration.

6. Conclusion

The Restaurant Management System with integrated calorie tracking successfully combines technology with convenience and health awareness. By
digitizing core processes such as menu display, table reservations, billing, and staff management, the system improves overall efficiency and customer
satisfaction. The added feature of calorie tracking empowers customers to make informed food choices, promoting healthier eating habits while still
enjoying a wide variety of options.

This project demonstrates that modern restaurant applications can go beyond order management and payments by also addressing lifestyle needs. In doing
so, the system not only streamlines restaurant operations but also enhances customer engagement through personalization and health-focused services.
Ultimately, the project highlights how the integration of advanced tools like React and digital reservation modules can create a comprehensive, user-
friendly, and health-conscious dining experience.
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