International Journal Information System and Computer Full Paper
science (IJISCS) elSSN : 2598-246X

pISSN : 2598-0793

CAR RENTAL AND TRACKING WEB-BASED
SYSTEM USING GPS

Osman A. Nasr', Mohammed N. Miladi2, Mohammed H. Ahmed®  *Corresponding author
Dept. of Management Information System, College of Business,
King Khalid UniversityAbha, Saudi Arabia.

2 Dept. of Management Information System, College of
Computer Science and Information Technology,
Neelain University, Khartoum, Sudan

oanassr@kku.edu.sa
bebonaaa@gmail.com

Abstract
Article history: A car rental is a process to allow use car temporarily for a
Received: 08 May 2020 period with a fee renting, with fechnology customers need to

reduce the time and effort in obtaining their needs, and we
find that some customers who stay for temporary periods in
places other than where they live have a desire to get a car
for rent. Through this research will develop an electronic web-
based system fo provide a service Car rental for customers as
well as the possibility of managing car rental agencies for the
owner. This system will present a excellent tools tool for fast and
accurate development of car rental service. Agile
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Keywords: methodology and WebML methodology relied upon to carry
e Reiel; out the search. The electronic web-based system application
Car Tracking: will allow improvement and quality of services provided to
GPS; clients who have the desire to get a car for rent, and the car
Web-Based:; rental agencies that offer car rental services, and also the

electronic system provides monitoring of cars that will be
rented through the GPS service, which facilitates the process
of confroling rental cars, Also some electronic system
components will be added and reused.

1.0 INTRODUCTION
1.1. Background

The proliferation of information technology and electronic services has led to the building
of effective systems to connect customers with businesses by using devices to communicate
with the required service provider to the customer. In the business, it has entered many online
bookings, whether it is for hotels, airline tickets or other services that need to be booked.

Due to the marketing need and the reasons for competition between companies in
various fields. including the areas of electronic booking, it was necessary for car rental
companies to make systems based on the idea of electronic transactions, to suit the needs of
the labour market and customers from the availability of service on 24 hours within 7 days and
this confidentiality Transactions and the provision of resources are easier and faster.

Bayu Waspodo. Qurrotul Aini. Syamsuri Nur. [1] propose an online car rental system that
enables employees and customers managing the basic system services such as bookings,
payment, vehicle status, etc. The proposed system offers a web solution with the support of
SMS nofification to the customers. The effectiveness of the system is conducted through an
evaluating questionnaire including user interface design, usefulness and usability. However, the
system does not propose any tracking car solution.
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T Prince. M Jenifer. Axumawit H. [2] propose a car rental management system. The
proposed system is designed to provide management solution for either car rental companies
or car owners. This system acts as an infermediary between customer, car rental company and
car owners. The proposed solution focuses mainly on the payment management service
instead other car rental services such as tracking, vehicle status.

U. Rehan, W. Raza and A. Mehmood [3] offer a framework for an online rent a car system.
The proposed system offers various functionality especially for client management. The
framework can deal with client appointments and update their profile highlights. The system
provides also data recovering solution for the manager. However, the framework does not
provide a fracking service.

N. Singhl, V. G. Pandey and N.Thillaiarasu [4] propose a web based online car rental
system. This solution offers assistance and organization to find and spare transportation medium
like a vehicle when it is required. the system is composed by a customer and administrator
parts. The administration service of the proposed framework is useful for stock, leasing, records,
and to lead a report document. Nevertheless, the proposed framework does not offer a fully
automated solution.

N. N. A. P Siwa, I. M Pitrama and G. S Santyadiputra [5] provide a web-based car rental
system. The proposed solution is based on a decision support system with Analytical Hierarchy
Process (AHP) and simple Additive Weighting Method (SAW). The system was tested using black
box, white box and user response test. However, the proposed solution focuses on analytic
mechanisms rather than the proposal of car rental basic services.

The model works to locate the vehicle through the vehicle's tfracking device, which works
according to the global positioning system via GPS satellites, and then send the location data
with other data related to the vehicle's status to the server for the tracking and monitoring
system through the service of sending data via the mobile network GPRS using a mobile chip
installed in the fracking device, and this process is done with a small time frequency (can be
set) so that the vehicle monitoring process is almost instantaneous [6].

Determining the vehicle's current location is done in one of two ways:

- By sending a text message containing a specific code to the mobile line used in the
fracking device, and the response will be received in less than a minute as a text message
containing the coordinates of the vehicle's location.- By entering the online fracking and
monitoring system, which enables to locate the current vehicle on a digital map. E. D.

Fig. 1 Model Tracking and Monitoring

1.2. Problem Formulation
The Customers are vital stakeholders, the customers need to minimize cost and time to
get car for rental and with the mobile/ web car rental service, and any customers can find
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comfort in getting a car with conditions ranging from the disruption of his current car to the
need for a holiday transportation. IN ADDITION, the car rental companies need to know some
information about the car after rental such as location, range, and other information can
available.

1.3. Objectives and Benefits of Research

The proposed system aims to build a database of a web-based electronic car rental
system that serves customers and car rental companies, so that the customer can open an
account as well as rent the car and pay. Enable car rental companies as well as manage the
rental operations of the cars available to them, also enable car rental companies' ability to
track cars rented from customers based on GPS.

2.0 METHODOLOGY

We use Agile because isincremental and it is easier and fast to modify the process to reflect
updating stakeholders requirements. In addition, an agile environment, the steps occur parallel
instead of following each other.[7-8].

This way, design, development, and testing all Implemented in parallel, as the system is
separated into smaller and independent units, called Sprints. These Sprints can be individually
released, according to the continuously evolving requirements and solutions [?-10]

Agile Model
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Fig. 2 The Web Design Process in Agile Methodologies

3.0 RESULANTS AND DISCUSSION
3.1 Analysis
3.1.1 Analysis Process Diagrams
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Fig. 3 Use Case Diagram
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Use case diagram show the main functionalities for system by using actors and use cases,
actors term denoted all People interacting with the system, use cases term denoted all possible
functionalities fo be accomplished through the system [11]. This system contain three actors
(administrator, customer, rental company) and many use case (mange car, choose car, rent
car)
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Fig. 4 Flow Chart
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An entity relationship diagram represent the relationship among the system’s entities in a
particular domain of knowledge[12]. The above ER diagram describes all entities (car details,
agent, customer, location, bill, insurance, employee) in the system and the relationships
between entities.
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Fig. 6 Relational Database Schema

The relational model is an approach to data management using a Symbols consistent with
first-order predicate logic, where all data is represented in terms of rows, grouped into
relations[13].
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Fig. 7 Class Diagram

A class diagram identify the structure of a system. It includes the system components such
as classes, related attributes, operations (or methods), and the relationships between objects.
[14]
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4.0 RESULTS

The research produced electronic web based system to manage car rental agencies and
provide car rent service to customer online, also allows for car rental agencies to monitor cars
and identify location of cars.

Table 1 depicts the implementation results for the proposed system. It has the list of cars
available in car rental Agencies. to evaluate the effectiveness of the system are used two
factors (User Interface Design, Usefulness 'ease of use and usability') and ask some questions to
car rental agencies managers and customers about the proposed system according fo factors
identified.

Table- I: Implementation results of the proposed system
Type of the Total factor Strongly  Agree Satisfied Disagree Strongly

user agree Disagree
Agencies 8 User - 5 3 - -
Interface
Design
Usefulness 1 6 1 - -
Customers 30 User 10 8 9 2 1
Interface
Design
Usefulness 12 9 6 2 1

5.0 CONCLUSION

In conclusion, the car rental web-based system server the car rental agencies in the best
way to take the advantages of today technology, in order to enhance the follow and tracking
car after rent by customers. In reality, GPS add value to car rental web-based system by add
follow and track the car at any time and any location.

REFERENCES

[1] Bayu Waspodo. Qurrotul Aini. Syamsuri Nur, Development of Car Rental Management
Information Systems (Case Study: Avis Indonesia). Conference: The I1st International
Conference on Information Systems for Business CompetitivenessAt: Diponegoro University
(UnDip) SemarangVolume: 1, 2011.

[21 T Prince. M Jenifer. Axumawit H., Design of Car Rental Management System for
Organization, Customers and Car Owners. International Journal of Engineering Trends and
Technology, 34(7), doi: https://doi.org/10.14445/22315381/1JETT-V34P263 , 2016.

[3] U.Rehan, W. Raza and A. Mehmood, Online Rent A Car System, Journal of Information &
Communication Technology - JICT Vol. 13 Issue. 1.

[4] N. Singhl, V. G. Pandey and N.Thillaiarasu, Web Based Online Car Rental System,
International Journal of Advanced Science and Technology , Vol. 29, No. és, 3711 - 371 7,
2020.

[5] N. N. A. P Siwa, I. M Pitrama and G. S Santyadiputra, Development of car rental sytem
based on geographic information system and decision support with AHP (Analytival
Heitachy process) and SAW (Simple Additive Weighting) method, Journal of Physics:
Conference Series, doi:10.1088/1742-6596/1516/1/012013, 1516-1525,
2020.https://doi.org/10.9734/cjast/2019/v34i330132 , 2019.

[6] E. D. Kaplan and C. J. Hegarty Artech . Understanding GPS/GNSS: Principles and
Applications, Third edition. 993pp. ISBN 978-1-63081-058-0,2017.

[71 Commonplaces. Agile v. Waterfall: How to Approach your Web Development Project,
https://www.commonplaces.com/blog/agile-v-waterfall-how-to-approach-your-web-
developmenti-project/ , 2012

[8] Hudson Integrated. The Shift to Agile Web Development,
https://www.hudsonintegrated.com/resources/the-shift-to-agile-web-development , 2017

UISCS | 69



https://doi.org/10.9734/cjast/2019/v34i330132
https://www.commonplaces.com/blog/agile-v-waterfall-how-to-approach-your-web-development-project/
https://www.commonplaces.com/blog/agile-v-waterfall-how-to-approach-your-web-development-project/
https://www.hudsonintegrated.com/resources/the-shift-to-agile-web-development

[?]1 Majo Quirinoin. Agile, Design, Featured, Lean,
http://tangosource.com/blog/the-web-design-process-in-agile-methodologies/, 2018

[T0] Osman A.Nasr, mohammed A, Ahmed A, Fath Alrahamn T, Design and Implementation
an Online System for Course Files Management by using WEBML Methodology: A Higher
Education Perspective (King Khalid University), International Journal of Recent Technology
and Engineering (IJRTE) ISSN: 2277-3878, Volume-8 Issue-6, 1969-1972, DOI:
https://doi.org/10.35940/ijrte.F8051.038620 , 2020.

[11] Mohammed Alghobiri, Osman A.Nasr, An Assistive Examination Processing System Based
on Course Objectives Using a Binary Approach Algorithm, Indian Journal of Science and
Technology, 13(10):1135-1147, DOI: https://doi.org/10.17485/ijst/2020/v13i10/149653 , 2020.

[12] Systems Development Life Cycle (SDLC).
https://en.wikipedia.org/wiki/Systems _development_life _cycle. Date accessed:
31/12/2019.

[13] Dennis WR. Systems Analysis & Design. Fifth Editfion. John Wiley & Sons. United States of
America. 2012; 592. https://dl.acm.org/doi/book/10.5555/2544011

[14] Shelly GB, Rosenblatt HJ. Systems Analysis and Design. Eighth Edition. Course Technology.
Boston. United States of America. 27. Atlanta, GA, USA, ACM Press. 2010; 115-122.
https://epdf.pub/systems-analysis-and-design-shelly-cashman-series.html

NISCS | 70


https://doi.org/10.35940/ijrte.F8051.038620
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.17485%2Fijst%2F2020%2Fv13i10%2F149653?_sg%5B0%5D=Elk5GcV0aamH6_c20DqLcIkdj_koTGPXZb-5_ktjVjIiyxS9VVScmZR0sSKpw71cMFKaFmvP-3CuGczfsBNLNWvrNA.FQwT3GPd6eAYcracQ8GB3up-3xM_BP5EaMhCTCHjq7rlCXlxWmiY17uISLV1j147SnhkbB5BDGnmGf69kNo6nA
https://en.wikipedia.org/wiki/Systems_development_life_cycle
https://dl.acm.org/doi/book/10.5555/2544011
https://epdf.pub/systems-analysis-and-design-shelly-cashman-series.html

