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Abstract: In the contemporary hospitality landscape, operational efficiency and data-driven decision-
making are paramount. Traditional Paper-based systems and legacy monolithic software often fail to
provide the scalability required for modern dining establishments. This paper details the development of
a comprehensive Restaurant Management System (RMS) built on a full-stack framework and deployed
via Amazon Web Services (AWS). By leveraging a microservices approach, the system decouples core
functionalities such as order processing, inventory tracking, and kitchen management. The study explores
the technical challenges of maintaining real-time synchronization between the front-of-house (FOH) and
back-of-house (BOH) operations, concluding with an analysis of performance metrics and user-centric
design principles.
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L. INTRODUCTION

The rapid digitalization of the service industry has transformed how consumers interact with businesses. For
restaurants, this evolution is not merely a convenience but a necessity for survival in a high-competition market.
Manual order taking is prone to "the telephone effect," where details are lost between the customer, the server, and the
chef.
The proposed RMS aims to bridge this gap by providing a synchronized digital ecosystem. This research focuses on
three primary objectives:

e Reducing "Order-to-Table" latency through an automated Kitchen Display System (KDS).

e Ensuring financial transparency via a centralized Admin Dashboard.

e  Optimizing resource allocation through real-time inventory alerts.

II. LITERATURE SURVEY
Recent studies in hospitality technology highlight a shift from Point-of-Sale (POS) systems to integrated Management
Platforms.

e Legacy Systems: Early POS systems (developed in the late 1990s) were hardware-dependent and lacked cloud
connectivity, making data recovery difficult.

e Modern Cloud Solutions: Research by Wuorio (2011) emphasizes that switching to digital systems reduces
labor costs by up to 15%. However, many modern solutions remain "siloed," where the inventory software
does not communicate effectively with the ordering software.

The Microservices Advantage: According to Fowler (2019), microservices allow each component (e.g., the payment
gateway) to scale independently, preventing a single point of failure from crashing the entire restaurant operation.
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II1I. SYSTEM ARCHITECTURE & PROPOSED METHODOLOGY
The system adopts a Model-View-Controller (MVC) design pattern for the application layer and a Serverless
Architecture for the backend.

A. Backend Logic (AWS Lambda & API Gateway)

Rather than a traditional server, the RMS utilizes AWS Lambda. This ensures that the restaurant only pays for the
computing power used during active hours. API Gateway acts as the "front door," routing requests from the Customer
App to the specific microservice (Ordering, Menu, or Billing).

B. Data Management

The system uses a dual-database approach:

Relational Database (RDS): Stores structured data like transaction history, employee roles, and tax information to
ensure ACID compliance.

Object Storage (S3): Stores high-resolution images of menu items, which are served via AWS CloudFront to minimize
loading times for customers.

C. Real-time Kitchen Synchronization

A critical component is the Kitchen Display System (KDS). Using WebSockets, the KDS receives instant notifications
when an order is paid for. This eliminates the need for physical paper "chits" and allows the chef to see the elapsed time
for each order, prioritizing long-waiting customers.

IV. DETAILED MODULE DESCRIPTION

e Customer Interface: A responsive web application where users can scan a QR code at their table, view a
categorized menu, and place orders directly.

e Inventory Management Module: This module tracks "Stock-Keeping Units" (SKUs). When a "Double Cheese
Burger" is sold, the system automatically deducts the specific weight of cheese and buns from the digital
pantry.

e Admin Analytics: Provides the restaurant owner with "Heat Maps" of busy hours and "Top Selling Items"
reports, enabling better staff scheduling and menu engineering.

V.SECURITY AND PERFORMANCE OPTIMIZATION
Security is implemented through JSON Web Tokens (JWT). When a manager logs in, they receive an encrypted token
that defines their permissions (e.g., only managers can issue refunds).
To optimize performance, we focused on:
Content Delivery Network (CDN): Using CloudFront to cache the menu locally in different geographic regions.
Database Indexing: Optimizing SQL queries to ensure that even with thousands of historical orders, the "Sales Report"
generates in under 200ms .

VI. EXPERIMENTAL RESULTS AND DISCUSSION
During the testing phase, the system was subjected to a "Stress Test" simulating 500 concurrent orders. The AWS
infrastructure automatically scaled to handle the load without a decrease in response time.
Reduction in Error: Kitchen errors related to illegible handwriting were reduced to 0%.
Efficiency: Average table turnover time improved by 12 minutes per party due to faster ordering and billing.

VII. CONCLUSION AND FUTURE SCOPE
The developed RMS provides a robust, scalable, and secure solution for modern restaurants. By utilizing AWS cloud
services, the system offers high availability and low operational overhead.
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Future Work: The next phase of this project involves integrating Machine Learning (ML) to predict inventory needs
based on seasonal trends and historical data, further reducing food waste. Additionally, integrating Al chatbots for table
reservations could further streamline front-of-house operations.
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