ICEAIST-25

M.A.M. School of Engineering

International Conference on Exploring Al, IOT, Science & Technology-25
ESP Journal of Engineering Technology Advancements / ISSN: 2583-2646

Original Article

Car Rental Booking System

C.Varshini!, Ayaz Ahmad S? Mohamed Harise H3, Salamudhin A¢, Satheesh Kumar R5
'Professor, Department of Computer Science and Engineering, M.A.M. School of Engineering, Tiruchirappalli, Tamil Nadu, India.
*3450JG Scholar, M.A.M. School of Engineering, Tiruchirappalli, Tamil Nadu, India.

Abstract: The Car Rental Booking System is a powerful online car rental management system designed to meet the specific
and particular requirements of all types of business enterprises supplying leased cars. Historically the car rental
automotive market has come under significant pressure this century to deliver increasingly fast, transparent and reliable
services as tourism, business travel and urban transportation have all expanded. The previous methods of booking are
prone to human error and miscommunication, with customers waiting for so long that they churn due to the slow pace. All
of this enables the system to rationalize real-time vehicle availability, auto reservation confirmation, online payment
integration and centralized fleet management. This install also implements an secure backend database and created with
web technologies to handle accurate data synchronization, opened up the possibilities of removing double bookings. Not to
mention that it also offers a clean interface through different devices, making the life of the patients more convenient and
expanding your marketing reach. Testing and evaluation found that the system allowed for significantly faster booking
speeds, it lowered operating costs and most importantly increased customer satisfaction over traditional methods.
Modernizing how rental operations can more effectively utilize scarce resources such as a fleet of equipment by this
research pave the way for potential future integration with emerging technologies like Al, blockchain, and IoT, and
upcoming operational features that an aged system may not be able to handle.
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I. INTRODUCTION

In the last few years, the shape of transportation worldwide has been transforming rapidly thanks to the rise in
urbanisation and tech-enablement plus an unrelenting demand for more flexible mobility solutions. Among all this, one the
biggest changes would indeed be the latest version of car rentals where an individual or business would rent out a motor vehicle
like a car for short term from 5 days, to anywhere up to 6 months. While rental services are in high demand among consumers,
many of the providers for these services still rely on manual booking methods to manage the hire booking process which often
leads to slower and inaccurate results that do not deliver a great customer experience. Customers often face issues like absence of
inventory, hidden prices, vague rental terms and time lag in confirmation which exasperates the customer. Fleet Inventory,
Payment Processing and Booking Records are to be maintained as per the business case" He also said (worst possible translation
form Hindi) by EverInsight Source: Fleet Inventory, Payment Processing & Booking Records — Business Caseédchstef HR meets IT

Given these challenges, the web is becoming more important for rental services than ever. Car Rental Booking System is
centralized online system for car or any hire business to automate booking, scheduling, payment of vehicle. However, through a
control panel available to the customers they are able check for vehicles, compare prices and make/purchase reservations;
whereas the administrators can manage rentals, update car-stock and generate insightful reports. The advantages of such a
system surpass just comfort, but is critical to keep maintenance costs low, operational and in turn competitive rates in an
increasingly crowded market. Moreover, as more and more people are looking to opt for online services on-demand over their
mobiles phones or connected devices, providing an option for online booking is now transitioning from a “nice-to-have” feature
towards a “must-have” one. This research deals with a critical problem the creation of Web-Based Car Renting System for a
typical car renting business and how it fulfils requirements from today's era in this industry regarding Scalability, Security &
User satisfaction.

II. LITERATURE REVIEW
Service industries are served just as well which made car rentals not an exception to the impact of online booking system
in digital transformation. Converting from traditional paper-based reservation system to an automated software, many
researchers have considered it and its advantages and constraints, referred as differences in referring (Dash et al., 2001).
According to Smith and Brown (2022), online reservation systems in transport services make fleet utilization maximal by
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minimizing human intervention, resulting in fewer booking errors and quicker transaction. Similarly, Kumar and Mehta (2021)
reinforced that e-commerce platform with attractive user interfaces and safe payment gateways have better results in terms of
gaining customer trust and retaining the service users. For a car rental, some of the essential aspects that you must-have include
real-time availability tracking, dynamic pricing models and instant booking confirmations with all the three aims at fulfilling
customer expectations while continuing to remain competitive in global level.

As Chen and Li (2020) noted, the earlier versions of this technology only delivered basic reservation & vehicle
management capabilities without GPS tracking, predictive maintenance alerts or the capability to seamlessly integrate with
customer loyalty progams. For rental companies, cloud computing, mobil application development, and other various
technologies related with them have enabled more sophisticated and even cross-platform systems. Similarly, Alshammari and
Rahman (2021) illustrated the decision-support capabilities of data analytics for rental firms which allow them to anticipate
needs, intelligence-based pricing strategies as well as enhance their utilization rates. Yet this work is also being done amidst
numerous difficulties—including cybersecurity vulnerabilities and information sharing, data privacy concerns, and significant
upfront expenses to integrate systems that connect across densely populated cities)—that have been hampering other dimensions
of this work.

Furthermore, industry reports (World Travel and Tourism Council, 2023) foresee the market for car rental is expected to
keep growing as tourism and business travel increase in developing countries. All of this points to the fact that service providers
seeking to fully capitalize on that growth require best-of-breed operations and charging platforms that are better than their
challenges, able to work like a charm while also evolving at the speed customers are now changing. The literature market of
booking systems leaves a more clear trend towards integrating new technologies such as artificial intelligence, blockchain and the
internet of things (iot) are evident in the literature IOT-IoT-IEET-2018 [9] technology advances and advance statistics to provide
ways for personalization, security configureation behaviour responds and operation follow up. The mechanisms of how these
technologies jointly affect customer satisfaction, operational efficiency, and revenue generation in car rental services have been
understudied empirically (focus on a specific form of service); hence the research objective is to conceptualize and perform
empirical checks to create an integrated Car Rental Booking System.

III. METHODOLOGY

Such a structured SDLC model will be used to do development processes of Car Rental Booking System from requirement
capturing up to deployment. Firstly, requirements analysis in the early phase was completed by both quantitative and qualitative
methods. This phase included structured interviews with the managers of some rent a car companies to detect problems in their
operations and surveys distributed among the target customers to understand what they liked by driving through it both from
driver's poin-of-view like usability, booking speed payment safety and also improvements required on service perspective. What
we learned: it had to be stock real-time, instant booking confirmation online and safepay at the front-end of an easy-to-use
website.

We created a system design where we have designed the logical structure of the application using UML diagrams like use
case diagram, activity diagrams and entity-relationship models. It follow the best practice which is separating architecture into
core three layers (presentation layer (UI), application logic layer, and data storage and management). We developed a relational
database in MySQL for recording vehicle details, booking histories, and user profiles by applying referential integrity of the DB to
guarantee validity at the data level along with a future scaling capability.

During the project implementation web based technologies from the front end such as HTML5, CSS3 and Java Script for
server side processing we used PHP and MySQL. It used AJAX to support asyn data updates which made it very fast and easy for
end user to see the results. The system is developed and maintained as modular code so that the entire system upgrades with
respect to resources or changes ensures flexible architecture. You can integrate other third party payment gateways like
PayPal/Stripe etc for safer transaction with sensitive data handled under secured SSL encryption.
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Figure 1 : Workflow of Online Car Rental Booking Process

Several validation processes were employed during user testing (Unit Testing, Integration Testing & User Acceptance
Testing -UAT with our own Peatix operations staff and customers). All of those evaluation factors — from how quickly bookings
are confirmed to how often a car makes it onto Skurt to how smoothly payments can be handled and more — add up to one
single tally. Every issue reported was noted, addressed, and tested to ensure it would not return before deployment.

When it came to deployment, the system was deployed on a secure cloud-based server that could be accessed through a
desktop or a mobile browser. The setup is now being monitored using analytic tools to help assess performance levels, observe
usage trends, keep an eye on security threats and maintain system health setTimeout(function(){(function($) [...] Objective of
the methodological approach it to ensure that Car Rental Booking System is not only feature rich, secure, but also ready for
upcoming technology integrations.

IV. SYSTEM ARCHITECTURE

Car Rental Booking System is quite simple in its architecture and follows a three-layer model to allow the system to scale
easily, modulazie as well as maintained easily. The telesales, online and backoffice channels are the three main functions to which
these tiers correspond (presentation layer, application logic layer, data layer), providing a smart balance for allowing customers
to book excursions within the entire ecosystem while supporting our administrators elevating their management process in an
efficient way possible. User interfaceThose for whom a dealership portal is not intended. This user interface appears to
customers amid the navigation in the web browser or on their mobile devices and lets them easily search for vehicles, check
availability, see rental terms, and book cars. The complex also provides an administration dashboard, through which rental
company staff can view fleet details and pricing; bookings, along with performance reports.
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Figure 2 : System Architecture of the Car Rental Booking Platform

Database is the core processing unit of the whole system which control all internal operations between interface and
database. PHP is used for the back-end scripting and interactive elements (like date pickers, price get quotes) are made with
JavaScript. Main business logic layer — book processing, user login data verification and pricing rules for the booking This part of
the system is secured behind toolsets such as token based auth and Role-Based Access Control (RBAC) to protect the delicate
information and orchestrates all availability data for vehicles in real-time, avoiding appropriate booking by one driver while
keeping properly reserved or over-reserved.
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Relational MySQL: Relational data base is used as the data layer of the application and we store all well defined (mostly
structured) information about vehicles, customers, booking, transactions and system executions as Logs. All data is secure :
foreign key constraints, fast query retrieval by indexing and backups every once in a while so when your server will go down, you
do not loose any data. Stored in that same layer, the card details are kept and stored securely to adhere to the PCI-DSS (Payment
Card Industry Data Security Standard) standard.

The architecture gives provision for cloud hosting that enables multi data centre failovers, scalable storage for
performance and scalability (to deal with high-traffic volume during the time around release of updates) and also load balancing
to improve performance and reliability. Processes synchronous (such as book a confirmation or payment validation) and
asynchronous notifications for book reminders or promotions. Moreover, the architecture uses modular API design practices that
will help ensure integration with new technologies in future such as IoT enabled GPS Trackers for live vehicle tracking (Driver-
App) and Al-driven Demand forecasting and Blockchain for transaction accountability. Our powerful architectural framework
makes sure that Car Rental Booking System keeps evolving with the pristine demands of industry and secure network optimized
environment.

V. RESULTS AND DISCUSSION

For this purpose, cruising environment of Deployment and Evaluation for the Car Rental Booking System was used for
testing system functionality, usability and performance. The researchers recruited 60 participants to test different levels of
technical experience, among whom were rental company administrators, staff and customers. This portion of the plan I call “the
Experiment” because after each step you will see it either in some sort metric of performance or through feedback from users
over a four-week observational period. The findings displayed that the platform did take of the average completion period from
manual 12 min to under 4 min with automation. Even better, 66% of this efficiency lift was attributed to real-time vehicle
availability, automatic booking confirmation and integrated online payment processing.

From a business operations perspective, the automated inventory management feature was instrumental in eliminating
double booking events which lead to both dissatisfied customers and operational losses. Administrators could see all vehicles
from a birds-eye view updated minute by minute, allowing them to adjust pricing and promotions faster — and schedule
maintenance more efficiently. The tool also allowed managers to create daily, weekly and monthly sales summary reports that
eliminated the need for manual entry hence reducing human error in financial tracking.

What customers like — simple pricing model, easy to use and instant booking. Over 85% of the users said they would like
to see this alternative in place of regular reservation process, simply because it was convenient and easily accessible through cell
phones. Not only did this give customers ample payment options via multiple secure payment gateways, but it also provided a
peace of mind when it came to their information security.

However, the trial identified some areas in need of improvement. During high API demand, user confirmation of payment
might take a little longer from the third-party gateway servers. Also in areas with slow network customer faced break during the
booking flow, that needed an offline request mode where the later the synchronization would take place. It also demonstrated
that we successfully implemented encryption and access controls since there were no breaches logged, but more importantly
neither was there a single unauthorized access attempt, every one of attempted windows could be explained by maintenance
related planned outages.

Overall, the assessment results demonstrated that the Car Rental Booking System not only surprising back-end but also
experience of customers in front end with business transparency. Overall, these results align with trends found in the literature
that suggest a salient booking platform is valuable for the competitive car Rental market by still also being much preferable from
customer point of CAEview. The ongoing discussion alludes to an enhanced use of smart analytics, Al driven demand forecast,
IoT integrated fleet monitoring etc. to push for more competitive embodiment in the foreseeable future.

VI. CONCLUSION
The Car Rental Booking System development and functions showcase how technology is going to help you in elevating
your vehicle rental operations. This automatically did away with some significant pain points that both Customers and Service
Providers had been facing i.e., the process of reaching out slow Operators, lack of real-time availability check mechanism for
customers, an absence of flexible payment terms etc. All the tedius manual processes were replaced by a single web based
platform. The study proved that the system allowed shorter booking times, enhanced operational efficiency and increased
customer satisfaction by giving instant availability updates, secure online payment accessment and automatic confirmation
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mechanisms. Moreover, the centralized fleet management with reporting allowed administrators powerful tools to decide on
pricing strategies and scheduling maintenance operations in addition to having an eye over business performance.

The trial results also confirmed that the system could cope with high-volume transactions and to ensure safe and stable
operation. While we have confirmed that there are some challenges — like occasional latency on processing transactions with
third parties and the requirement to be always-online, these can be mitigated via a set of forthcoming features e.g. offline
booking functionality, multiple payment integrations and gateway load balancing. Most importantly, the closed-loop architecture
makes it modular to grow and adapt supporting next-generation technologies like artificial intelligence driven demand
forecasting, transparent transactions enabled with blockchain and IoT fed real-time vehicle tracking & predictive maintenance.

Last but not least, the Car Rental Booking system is a robust and productive booking device that allows getting a
competitive edge in your ever-evolving transportation market. This, of course represents an analogy of the broader requirement
that we should invest in digital transformation to make service better and hopefully save money on quality but definitely do a
better job at having relationships with our customers. Future work will further this application into cross-platform mobile apps
and explore the usage of data analytics tools to achieve a more granular level of personalization As development moves towards a
more realistic design and deployment, large scale field deployments need to be conducted in complex real world environments.
With these advancements, the system could be a technology leadership to drive innovation in the car rental business and
resemble to exhibit new benchmarks for effectiveness, dependability, and customer engagement.
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