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Abstract

This paper presents the design, development, and
implementation of a Web Platform — a
comprehensive, full-stack web application built for
luxury resort management and online booking. The
application is developed using React 18 with
TypeScript as the frontend framework, Vite as the
build tool, and Firebase Firestore as the backend
database service. The system incorporates a multi-step
booking wizard, real-time room availability checking,
dynamic invoice generation with QR codes, an admin
dashboard for booking management, and a responsive,
theme-switchable user interface with rich animations
powered by Framer Motion.

The application leverages modern web technologies
including TailwindCSS for utility-first styling, Radix
UI primitives with shadcn/ui for accessible component
design, and React Router for client-side routing. The
paper discusses the system architecture, technology
stack, module design, implementation methodology,
testing strategies, and the results achieved. The project
demonstrates the practical application of modern
frontend frameworks and cloud-based backend
services in building production-grade hospitality
management solutions.

Keywords: React.js, TypeScript, Firebase Firestore,
Vite, TailwindCSS, Resort Booking System, Full-
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Introduction

The hospitality industry has undergone a significant
digital transformation in recent years, with web-based
booking systems becoming an essential component of
modern resort and hotel management. According to
industry reports, over 65% of hotel booking revenue
now originates from online channels, making it
imperative for hospitality businesses to offer seamless,
visually appealing, and functionally robust digital
platforms for their guests [1].

Traditional resort management systems often rely on
monolithic architectures, server-rendered pages, and
relational databases that can be challenging to maintain
and scale. The emergence of modern JavaScript
frameworks such as React, combined with cloud-based
backend services like Firebase, has opened new
avenues for building high-performance, scalable web
applications with significantly reduced infrastructure
overhead [2].
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This paper presents a comprehensive full-stack web
application designed to address the needs of a luxury
forest resort. The system provides an immersive user
experience through a feature-rich Single Page
Application (SPA) that enables guests to explore resort
amenities, browse accommodations, make reservations
through an intuitive multi-step booking wizard, and
receive instant digital invoices with QR code
verification.

The key contributions of this project include: (1) the
design and implementation of a responsive, theme-
switchable resort website using React 18 and
TypeScript; (2) integration of Firebase Firestore for
real-time data management with room availability
checking; (3) a multi-step booking wizard with
animated transitions and client-side wvalidation; (4)
automated invoice generation using jsPDF with QR
code embedding; and (5) a secure admin dashboard for
booking management with Firebase Authentication.

The remainder of this paper is organized as follows:
Section II reviews related literature and existing
systems. Section III describes the system architecture
and design. Section IV details the technology stack.
Section V presents the implementation methodology.
Section VI discusses the modules and features. Section
VII covers testing and results. Section VIII concludes
the paper with future scope

Objective of the Study

The primary objective of this project is to design and
develop a scalable resort management and booking
system using modern web technologies.

The study aims to:

e  Provide real-time room availability verification.

e Reduce booking conflicts through synchronized
data handling.

e Implement automated invoice generation with QR
verification.

e Develop a responsive and user-friendly interface.

e Ensure secure administrative access through
authentication mechanisms.

Another objective is to demonstrate the practical
implementation of full-stack web development
concepts using React and Firebase in a real-world
scenario.

Methodology

The project followed an Agile development
methodology with iterative sprints. Each sprint focused
on a specific set of features, allowing for continuous
testing and refinement. The development process was
divided into the following phases:

A. Phase 1: Project Initialization and Design
System

The project was initialized using Vite with the React-
TypeScript template. TailwindCSS was configured
with a custom design system that includes a luxury
color palette, custom animations (float, shimmer, glow
effects), and responsive breakpoints. The shadcn/ui
component integrated using a
components.json configuration file to ensure consistent
component theming.

library  was

A centralized content management system was created
in src/data/content.ts, consolidating all textual content,
configuration data, room listings, activity details,
dining information, and contact data into a single typed
data structure. This approach ensures content
consistency across all pages and simplifies future
content updates without modifying component code.

B. Phase 2: Core Page Development

Twelve page components were developed, each
wrapped in a shared Layout component that provides
consistent navigation (with transparent-to-solid header
transition on scroll), footer, floating WhatsApp chat
button, and theme toggle functionality. Each page
features independent hero sections, animated content
blocks using Framer Motion's whilelnView triggers,
and responsive grid layouts.

C. Phase 3: Booking System & Firebase Integration

The booking system was implemented as a 4-step
wizard with AnimatePresence transitions between
steps: (1) Date and Guest Selection using a custom
Calendar component, (2) Room Selection with visual
cards, (3) Activity Enhancement with toggle selection,
and (4) Payment and Booking Summary. Firebase
Firestore was integrated for persisting booking data,
with real-time room availability checking implemented
via Firestore queries that compare date ranges to
prevent double bookings.
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D. Phase 4: Invoice Generation & Admin
Dashboard

Upon booking confirmation, users are redirected to a
dynamic invoice page that fetches booking data from
Firestore using the booking document ID. The invoice
includes a unique invoice number, guest details, room
information, activity breakdown, total cost, and a QR
code generated using the qrcode library. The invoice
can be downloaded as a PDF using jsPDF with jspdf-
autotable for formatted tabular data.

A secure admin dashboard was implemented with
Firebase Authentication for login. The admin panel
displays all bookings in a tabular format with status
management capabilities, allowing resort staff to view,
filter, and manage reservations.

E. Phase 5: UI Polish and Theme System

A comprehensive dark/light theme system was
implemented using CSS custom properties (HSL color
tokens) and the next-themes library. The theme toggle
is presented as a slider in the navigation header. All
components adapt seamlessly to theme changes,
including gradient backgrounds, card shadows, and
text colors. Accessibility was ensured through proper
ARIA attributes provided by Radix Ul primitives.

System Design and How It Works

The system follows a modular full-stack architecture.
Presentation Layer

The presentation layer provides the user interface using
React components styled with TailwindCSS. It ensures
responsiveness across mobile and desktop devices.
Application Logic Layer

This layer processes booking requests and validates

user input. It checks for date conflicts before
confirming reservations.

Data Layer

The data layer uses Firebase Firestore to store room
details and booking records. Real-time synchronization
ensures immediate updates across the system.

How It Works

1. The user selects check-in and check-out dates.

2. The system queries the Firestore database for
overlapping bookings.

3. If the room is available, a booking record is
created.

4. Aninvoice is generated using jsPDF.

5. A QR code is embedded in the invoice for
verification.

6. The admin dashboard reflects the updated
booking immediately.
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Data Flow Diagram
The system follows a structured data flow:

This structured flow ensures accurate data transmission
and reduces processing errors.
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Testing and Results

Testing was conducted in multiple phases to ensure
system reliability.

Unit Testing:

Individual components such as booking validation,
invoice generation, and admin authentication were
tested separately.

Integration Testing:
Modules were tested together to ensure proper data
flow between frontend and backend services.

System Testing:
The complete system was tested under real-world
usage scenarios.

Results showed:

e  Accurate real-time availability detection

e  Smooth navigation across devices

e  Stable performance across major browsers
e  Optimized load time and database response

The system maintained stable performance during
testing and demonstrated reliability in handling
booking operations.

Conclusion

This paper presented the design and implementation of
a comprehensive full-stack web application for luxury
resort management and online booking. The project
successfully demonstrates the application of modern
web technologies — React 18, TypeScript, Vite,
TailwindCSS, Firebase Firestore, and Framer Motion
— in building a production-grade hospitality platform.

The implemented system provides a complete booking
workflow from room browsing to invoice generation,
with real-time availability checking and secure admin
management. The responsive, theme-switchable
interface delivers a premium user experience across all
devices. The component-based architecture using
shaden/ui and Radix Ul ensures code reusability,
accessibility, and maintainability.

The project achieved all defined objectives: (1) a
visually stunning, responsive resort website; (2) a
functional multi-step booking system with Firebase
integration; (3) automated invoice generation;

(4) a secure admin dashboard; and (5) a robust,
scalable codebase suitable for production deployment.

Future Scope

Several enhancements can be made to extend the
system's capabilities in future iterations:

e Payment Gateway Integration: Integration with
Razorpay or Stripe for actual payment processing.

e User Authentication: Guest account creation with
booking history and loyalty programs.

e Real-Time Notifications: Push notifications for
booking confirmations and updates using Firebase
Cloud Messaging.
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e Review System: Guest reviews and ratings for
rooms and activities.

e Multi-Language  Support:  Internationalization
(118n) for global guest audiences.

e Progressive Web App (PWA): Offline support and
install ability for mobile users.

e Al Chatbot: Integration of an Al-powered chatbot
for guest inquiries and booking assistance.

e Analytics Dashboard: Advanced admin analytics
with occupancy rates, revenue tracking, and guest
demographics using Recharts.

e Email Notifications:  Automated  booking
confirmation emails using Firebase Cloud Functions

and EmailJS.
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