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Abstract: TripNest is a smart, unified travel platform built using Node.js, Express.js, and MongoDB,
designed to consolidate multiple travel-related services into a single web-based application. The platform
enables users to search and book hotels, reserve train tickets with live PNR and train status, rent
vehicles, order food from local restaurants, and explore tourist destinations — all from one interface. The
system integrates several free third-party APIs including Open-Meteo for weather, OpenTrip Map for
tourist attractions, Geoapify for restaurant discovery, and Pexels for destination imagery. A role-based
authentication system distinguishes regular users from administrators, who can manage bookings,
services, and users from a dedicated admin dashboard. The application uses EJS templating for server-
side rendering and express-session for stateful user management. TripNest addresses the fragmentation
problem in online travel planning by offering a streamlined, intuitive, and feature-rich experience.
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1. INTRODUCTION

In today's digital world, travel planning involves visiting multiple websites for hotels, transport, food, and
sightseeing. This fragmentation wastes time and creates a confusing user experience. TripNest addresses
this challenge by providing a single, unified web application where users can perform all travel-related
activities from one platform. TripNest is developed using a modern web stack: Node.js and Express.js on
the backend, MongoDB as the database, EJS for server-side templating, and Vanilla JavaScript with CSS
on the frontend. The platform integrates several free APIs to enrich user experience with real-time
weather information, destination photos, tourist attractions, and restaurant data. The system supports two
types of users: regular users who can browse and book services, and administrators who can manage all
data through a dedicated dashboard. Key services offered include hotel booking, IRCTC-style train ticket
booking with live PNR tracking, vehicle rental, food ordering, and tourist destination discovery.

2. LITERATURE SURVEY

The rapid growth of online travel platforms has prompted extensive research into unified travel
management systems. Researchers and industry practitioners have explored various approaches to
integrating travel services into cohesive digital experiences. Make My Trip, Goibibo, and similar
platforms pioneered the integration of flight, hotel, and train bookings in India. Academic works such as
those on service-oriented architectures (SOA) in travel systems [1] demonstrated that modular
microservice design improves scalability and maintainability in large travel platforms. Studies on API
aggregation in travel platforms [2] highlight that combining third-party APIs (weather, maps, reviews)
significantly improves user satisfaction. Research by Kumar et al. [3] explored the use of session-based
authentication in e-commerce and travel applications, identifying express-session as a lightweight and
effective approach for Node.js environments.

Work on web scraping for real-time data [4] supports the use of Cheerio-based scraping for acquiring live
train status data from public portals, which TripNest employs for IRCTC ticket status. Several papers on
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role-based access control (RBAC) [5] confirm that separating user and admin privilege levels enhances
application security and administrative efficiency.

3. PROPOSED SYSTEM

TripNest is proposed as a full-stack web application that integrates five core travel services under a single
platform. The system is designed around a clean MVC (Model-View-Controller) architecture, where
Express.js routes delegate to dedicated controllers, and EJS views render dynamic data to the user.

The proposed system consists of the following key modules:

3.1 Hotel Booking Module
Users can search for hotels by city, view detailed hotel listings with amenities, pricing, and availability,
and make bookings. Hotel data is stored in MongoDB and managed by administrators.

3.2 Train Ticket Module

Users can search for trains between stations, book tickets, and retrieve live PNR status and train running
status using a custom Cheerio-based scraper that fetches data from erail.in. This module simulates the
IRCTC experience within the platform.

3.3 Vehicle Rental Module
Users can rent cars and bikes for local travel. Vehicle listings include type, model, price per day, and
availability status. Booking records are stored in MongoDB and visible in the user dashboard.

3.4 Food Ordering Module
Using the Geoapify Places API, users can discover nearby restaurants based on their city or detected
location. Users can view menus, place food orders, and track order status within the platform.

3.5 Explore Destinations Module

This module leverages OpenTripMap API for tourist attraction data, Pexels APl for destination
photography, Teleport API for city information, and Leaflet.js with OpenStreetMap for interactive maps.
Weather data from Open-Meteo is also displayed for each destination.

3.6 Authentication & Admin Module

Users register and log in using bcrypt-hashed passwords. Sessions are managed via express-session.
Administrators access a dedicated dashboard to manage users, bookings, hotels, vehicles, and restaurant
data. The system automatically creates a default admin account on first launch if none exists.

4. SYSTEM ARCHITECTURE

The TripNest system follows a three-tier web architecture:

* Presentation Layer: EJS templates rendered by the Express server, served to browsers. Styling is
done with vanilla CSS and interactive behavior with Vanilla JavaScript.

» Application Layer: Node.js + Express.js handles all routing, business logic, session management,
and API integrations. Controllers are organized per feature module.

» Data Layer: MongoDB stores all user data, bookings (hotels, trains, vehicles, food), and service
listings (hotels, vehicles, restaurants).
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5. METHODOLOGY

The development methodology followed for TripNest is organized into the following steps:

* Identified core travel needs: accommodation, transport, food, vehicle, and exploration.
» Selected free APIs to minimize cost while maximizing feature richness.

2. System Design:

* Designed the MVC folder structure: routes/, controllers/, views/, public/, config/.
* Designed MongoDB collections for users, bookings, hotels, vehicles, and restaurants.
* Planned role-based access: regular users vs. administrators.

3. Backend Development:

» Implemented Express.js routes for each module: /hotels, /transport, /vehicles, /food, /explore,

fauth, /admin.

* Created controllers encapsulating all business logic per module.
» Integrated Axios-based API calls for weather, maps, photos, and city information.
* Implemented Cheerio scraper for live train status.

4. Database Integration:

* Connected to MongoDB using the official mongodb Node.js driver.
* Designed flexible schemas to accommodate varied booking types.
* Implemented graceful connection management with connect/close lifecycle.

5. Frontend Development:

* Created EJS views for each module with responsive CSS layouts.
* Integrated Leaflet.js maps in the Explore module.
* Implemented real-time feedback via Vanilla JavaScript.

6. Authentication & Security:

*» Implemented berypt for password hashing with salt rounds.

» Used express-session with secure cookie configuration.

* Added middleware to protect admin routes and user-only pages.

7. Testing & Validation:

» Tested each module independently for booking creation, retrieval, and cancellation.
* Validated API responses and handled error cases gracefully.
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* Tested admin dashboard for user management, booking oversight, and service editing.

6. RESULTS

TripNest was successfully developed and tested across all five service modules. The following outcomes
were observed during testing:
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The system demonstrated stable performance during local deployment with no critical errors. All API
integrations returned expected data formats and the error handler gracefully managed edge cases such as
network failures or invalid routes.

7. CONCLUSION

TripNest successfully demonstrates that a comprehensive, unified travel platform can be built using open-
source technologies and free APIs, making it both cost-effective and feature-rich. The application
consolidates hotel booking, train ticketing, vehicle rental, food ordering, and destination exploration

under a single intuitive interface, eliminating the need for users to visit multiple websites during travel
planning. The platform's MVC architecture ensures modularity and maintainability, while MongoDB's

flexible schema accommodates diverse booking data structures. The integration of live train scraping via
Cheerio, interactive maps via Leaflet.js, and real-time weather via Open-Meteo significantly enhances the
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user experience beyond simple static listings. The role-based authentication system provides a secure
foundation for both user-facing features and administrative management. Future enhancements could
include payment gateway integration, mobile application development using React Native, Al-based
personalized travel recommendations, and real-time notifications for booking confirmations and travel
alerts.
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