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Objectives of this system are to design the car rental system using an

object-oriented approach, develop it as a mobile application, and test it

Car Rental, Fuel, Application, Global  using User Acceptance Testing. Furthermore, the scope includes

Positioning System (GPS) several modules, like the booking module, the rental car catalog
module, and fuel update module. This system adheres to the
prototyping model methodology, and some procedures have been
followed to develop the system, which are communication, quick
planning, modelling, prototyping, and deployment with feedback. The
testing and feedback collection have been completed to understand
user experiences with the system. This can streamline the car rental
booking process for customers and impoves efficiency in management
for staff.
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1. Introduction

Car rental service is a convenient and flexible transportation solution allowing individuals to lease vehicles for
various purposes temporarily. Car rental services are commonly used for personal travel, business trips,
vacations, and temporary transportation. Kereta Sewa Jimat is a car rental service business under Infinity Global
Network in Parit Raja, Johor. This rental car service is also available for areas close to Parit Raja, such as Ayer
Hitam, Batu Pahat and Universiti Tun Hussein Onn Malaysia (UTHM). They are using spreadsheet software like
Microsoft Excel and a messenger application like WhatsApp to manage their car rental service process.

A booking system for car rentals can streamline various operations, including booking and managing
reservations. This results in enhanced operational efficiency for the business, ultimately saving time and
simplifying customer and organization processes [1]. The current car rental process is complicated and packed
with difficulties. Customers frequently encounter a booking problem like double booking which is caused by
human error, and they may receive the least information about the rental car, and rental durations could be more
flexible. Customers sometimes do not have responsibilities about the fuel when they use the rental car, as they
always forget or do not want to refill the fuel, which is one of the policies in car rental service where the customer
needs to refill the fuel of the rental car when they want to return it. This application will offer a user-friendly
platform and a mobile app with fuel updates, so this application will be developed to overcome the problems
which can make the whole experience efficient and cost-effective for customers and staff.
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2. Literature Review

2.1 Car Rental Service

Car rental services are businesses that allow people to use cars for cash temporarily. Through this service, people
and companies can hire cars for short periods ranging from an hour to a few days. Due to this, car rental services
are top-rated because they allow people to use vehicles without having committed to their ownership indefinitely.
Contemporary travelers rely on car rental services that offer flexibility, accessibility, affordability, comfort,
security, and varied car choices. They allow travelers to make discoveries in comfort without the aid of public
transportation and cars. Many types of rental car companies offer are suitable for business trips or vacations,
depending on their needs and budgets [2].

2.2 Mobile Application

A mobile application is a type of software that is intended to operate on portable electronics like tablets and
smartphones. It is the outcome of current advancements in technology. The combination of media, information
technology, the Internet, and cutting-edge technologies has given rise to mobile apps [3]. Many people prefer to
perform their tasks or go online through mobile devices. It is because using mobile applications on mobile devices
is more accessible because all tasks can be done at their fingertips only and can be done anywhere. Users will
become more dependable on the mobile application to do some tasks or solve problems such as making a
reservation for renting a car.

2.3 Flutter Framework

Google developed the open-source Flutter framework utilizing the Dart programming language to create cross-
platform apps for various desktop operating systems, Android, i0S, macOS, and Google Fuchsia, all from a single
code script. It provides a native experience like other platforms or apps. It enhances the user experience,
guarantees security, facilitates quicker updates, makes application maintenance more accessible, and offers many
other benefits that come with every smoothly running program [4]. The Flutter framework will be used to develop
this Car Rental System application because Flutter has many benefits, such as allowing the widgets to be easily
modified or customized and being rich with libraries. It also provides the User Interface (UI) widgets for design
requirements.

2.4 Global Positioning System (GPS)

Devices are used in satellite-based GPS tracking to track the position. GPS position tracking uses satellites,
receivers, transmitters, and other pertinent equipment. When using satellite-based GPS tracking, one must be
concerned about GPS signal deterioration that might result in the tracking target being lost. In this application,
phone-based GPS tracking in the customer's phone provides real-time data about the car'slocation and movement.
It allows staff to monitor the car's usage throughout the rental period, tracking its current position and route. This
real-time monitoring helps ensure that the car is being used appropriately and assists with administrative tasks,
such as verifying the car's location after it is returned. Additionally, it can provide safety and security features,
such as alerting the car rental service if the vehicle is moved without authorization.

2.5 Study of Proposed System

Fig. 1 below shows the flowchart of the Kereta Sewa Jimat: Car Rental System with Fuel Update. The flowchart of
the system only includes the customer’s perspective when using the system. For a new customer they need to
register first by filling in the registration form. Once done, their details need to be verified by the staff whether the
customer is eligible to rent a car or not. As for existing customer and a customer who just got verified by the staff,
they can login the application. Then, the customers can start the booking process by choosing the date. If there is
no available time on that date, they need to choose another date. If there is available time, they could choose their
desired time. If there is no available rental car, they need to choose another time. If there is an available rental car,
they could choose the rental car, then view the rental car details. Once satisfied with the choice, customers can
choose the rental period and confirm. The system will display the booking summary and customer need to upload
the payment receipt by referring to the company bank account number. During the rental day, customers should
click “START” in the application to start their rental period. Before customers end their rental period, they need
to update the status of the fuel of the rental car. After that they finally can click “END” in the application to end the
rental period.
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Fig. 1 Flowchart of the Kereta Sewa Jimat: Car Rental System with Fuel Update
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2.6 Study of Existing Related Systems

A study of a similar system has been done on existing systems. This study helps develop a plan that meets the
needs of users. In addition, study and assessments conducted will serve as a guideline to correct deficiencies and
make improvements and changes to the system to be developed. The system also has studied the similarities that
can be associated with the system to be developed. The existing system are Hertz Malaysia, SOCAR Malaysia, and
GoCar Malaysia. Table 1 below shows the comparison between the existing system and proposed system.

Table 1 Comparison between existing system and proposed system

Features

Hertz Malaysia

SOCAR
Malaysia[5]

GoCar Malaysia

Proposed system

Car Reservation

Make a booking to
rent a car

Make a booking to
renta car

Make a booking to
rent a car

Make a booking to
rent a car

Car Catalog View the available View the available View the available View the available

car near customer car near customer car near customer car based on date
and time

Customer Customer can view Customer can view Customer can view Customer can view

Profile and edit profile and edit profile and edit profile and edit profile

Track rental car Cannot track the Cantracktherental Cannot track the Can track the rental

during rental rental car rental car

period

Fuel Noupdate orreport Can claim the Need to update the Need to confirm the

Update/Report needed for fuel of money for refueling fuel status before fuelstatusand fill in

the rental car

the rental car

and after

the form

3. Methodology/Framework

3.1 Prototyping Model

The Prototype Model has been chosen to develop the Car Rental System with Fuel Update. A prototype model is a
common approach for producing a working replica of any concept, piece of software, or system that needs more
development [6]. Since the Prototype Model will offer a smaller version of the projected final product, precise
customer feedback must be incorporated into the development procedure. The prototype Model could help
determine whether it can or cannot satisfy the customer's needs. The user experiences the system through
prototyping and offers suggestions for any needed changes. If the requirement is not met or fulfilled, the prototype
is refined and may undergo multiple iterations before being integrated into the implementation phase.
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3.2 Evolutionary Prototyping

Evolutionary Prototyping has been chosen. This model involves a series of prototyping refinements. Designing
and splitting the system into several separate modules is the initial task. After each module has the features it
needs, customers view it. Following the collection of feedback from customers, the model is once again refined.
This procedure continues constantly until a final, workable prototype is produced. It will eventually get to the
point where both you and the customers agree that the product is useful and beneficial [7]. The implementation
of Evolutionary Prototype in developing the car rental system will ensure that the system aligns closely with the
changing needs of both customers and the rental service, resulting in a more user-friendly and responsive
solution.

Evolutionary Models: Prototype

Quick
Plan
M

lodelng
Quick design

Communication

Construction
Deployment of prototype
delivery &

feedback

Fig. 2 Evolutionary Prototyping [8]

There are total of five phases from the evolutionary prototyping model. As shown in Table 2 below, each phase
has its own assignment and output that are needed to produce during the entire project development.

Table 2 Software development activities and their task

Phase Activity Deliverable

Communication - Gather the data - Proposal
- Have an interview session with the owner of the - Questionnaire a form of the
car rental service. interview

Quick Plan - Study the data that has already been gathered and - Use Case Diagram
translate into meaningful information. - Use Case Specification
- Outlined the scopes, significance, objective, and - Class Diagram
identify. - Activity Diagram
- Work out requirements for the system - Sequence Diagram

- Functional and Non-Functional
Requirement of the system

Modelling - Design the User Interface (UI) by referring to the - Wireframe of the system
Quick Design wireframe. - User Interface

- Design the database of the system, - Database Design
Construction of - Write the program code of the system based onthe - Program Code
Prototype requirements.
Deployment - Test the prototype which modules have been - Test Cases
Delivery and integrated.
Feedback - Find the bugs and figure out the part where does not

meet the requirements.

- The process will be redefined back to prototype
phase based on user’s feedback, to meet the user
requirements.

The first sub-phase of this analysis is determining user requirements. The developers must work with the users
to determine how the current system functions and what the users want from the new system. It is also crucial
that future users are involved in the process early on so that their views of the system are considered. Table 3
below shows the user requirements of the proposed application.

Penerbit
UTHM



Applied Information Technology and Computer Science Vol. 5 No. 2 (2024) p. 1250-1268 1254

3.3 User Requirements Analysis

Table 3 User Requirements of the proposed application

No User Requirement

1 Customer should be able to register by fill in the registration form

2 Customer should be able to view the status of the account verification

3  Customer should be able to login with correct phone number and password

4  Customer should be able to edit their profile details

5 Customer should be able to insert the date and time for booking the rental car
6 Customer should be able to view the available rental car based on the date and time.
7  Customer should be able to select the available rental car

8  Customer should be able to view the summary of the booking

9  Customer should be able to upload receipt as evidence of booking payment

10 Customer should be able to view the current and past booking

11 Customer should be able to upload the receipt as evidence of extra fee payment
12 Customer should be able to set the start and end the period of renting the car
13 Customer should be able to view the confirmation message about fuel status

14 Customer should be able to confirm the status of the fuel

15 Customer should be able to fill in the fuel form

16 Staff should be able to view the customer’s registration form

17 Staff should be able to verify the customer’s registration form

18 Staff should be able to add the rental car and its details

19 Staff should be able to edit the rental car and its details

20 Staff should be able to delete the rental car and its details

21 Staff should be able to add the period and price for the rental car

22 Staff should be able to view the current and past customer’s booking

23 Staff should be able to track the car of the customer in real-time during their rental session
24  Staff should be able to select the type of report and frequency

25 Staff should be able to view the generated report

3.4 Functional and Non-functional Requirements

Functional requirements are product features or functions that developers must incorporate in order to
allow users to complete their tasks. Non-functional requirements specify how the system should operate
rather than anything to do with its functionality. They frequently have an impact on the whole user
experience and are essential for guaranteeing the system's usability, dependability, and effectiveness.
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Table 4 Functional requirements of the proposed system

Module Description
Authentication - The application should allow customer to register and log in once verified
Profile - The application should allow customer to view and edit profile details
Availability - The application should allow customer to search the available

rental car based on date and time

Rental Catalog - The application should allow customer to select and choose the period of the
Car selected rental car
Payment - The application should allow customer to view the booking summary and

upload the receipt of the booking payment

Booking - The application should allow customer to view all the booking with status
Rental Session - The application should allow customer to start and end the rental session
- The application should allow staff to track customer’s location during rental
period
Fuel Update - The application should allow customer to confirm the status of the fuel and
update it by fill in the fuel form
Report - The application should allow staff to select the type of report and frequency

- The application should allow staff to view the generated report

Table 5 Non-functional requirements of the proposed system

Requirement Description
Capacity - The database of the application should be able to store at least 200 000
records without a significant impact on performance.
Performance - The system should respond to customer login time with a maximum
latency of 2 seconds.
Security - Every customer needs to have an account and can access the application

when the phone number and password are correct or matching.

- Enables registered customers to log in securely using their credentials.

- Implements security measures such as password encryption to protect
customer data.

- Ensures that only authorized users can access the application's features
and services.

Operational - Theapplication is available for Android operating system mobile devices

with 6.0 version and above

3.5 Use Case Diagram

Use case diagrams are used to demonstrate how users interact with applications or systems to accomplish
tasks. It displays the way in which the user interacts with the application and its features. The suggested
application's use case diagram is depicted in Fig. 3 to demonstrate how the user and the application
interact.
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Fig. 3 Use Case Diagram of Kereta Sewa Jimat: Car Rental System
with Fuel Update

There are two actors involved in the use case diagram which are customer and staff. As for the customer,
there are eight (8) use case involved. First is “Verify Authentication” where customer need to verify their
account by register and then can log in into the system. Next is “Manage Personal Information” where
customer can view and edit their personal information. As for “ Check Availability” use case. Customer can
check the available rental car for booking by inserting the desired date and time. After that is “Manage
Catalog of Rental Car” where customers can view details of selected rental car and choose how long they
want to rent the car. Then, “Payment” is where customers view their booking summary and make a
payment for the booking by uploading the receipt of the payment. In the “Manage Booking”, customer can
view all the booking that they made with current status. “Manage Rental Session” is where customer notify
the staff about the start and end of the rental session. Lastly, “Update Fuel Status” is for customer to update
the fuel status of the rental car before the end of the rental session.

On the other hand, there are five (5) use case involved for admin. Firstis “Verify Authentication” where
staff need to review and verify the customer’s registration. Next is “Manage Catalog of Rental Car” where
staff can add, edit, and delete the rental car with its period and price. As for “Manage Booking”, staff can
view all the customer’s bookings with the status. “Manage Rental Booking” is where staff can track
customer during their rental session. The last use case for staff is “View Generated Report” where staff
can choose the type of report with frequency and view the generated report.

3.6 Sequence Diagram

A sequence diagram depicts how objects interact with one another and describes how they function
sequentially. The illustrated sequence diagram is useful for understanding the requirements well for the
proposed system or application. The sequence diagram of all use cases will be shown in Appendix A.
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3.7 Database Design - Class Diagram

Database design is the process of structuring and organizing data to efficiently store, manage, and retrieve
information in a systematic way. In a database system, it entails designing tables, relationships, and constraints
to guarantee data integrity and accuracy.

Based on class diagram in Fig. 4, there are seven entities involved which are Customer, Profile,
RentalCar, PeriodPrice, Booking, CustLocation, and Fuel. Customer entity have a one-to-one relationship
with Profile, and RentalCar, entities, one to one or more relationships with Booking entity. Next, RentalCar
entity has a one-to-one relationship with Booking entities, while have a one to one or more relationships
with PeriodPrice entity. Lastly, booking entity have a one-to-one relationship with CustLocation, and Fuel
entities.

Profile

- id_custprofile: int

- name: string

i Customer
- icnumber. int

1 1. )
- address: string id_customer: int
- 1

- phonenum: string name: string
- id_customer: int 4 - age: int

— - icnumber: int

+ displaylnformation(): String
- address: siring
+ editPhoneNumber
- phonenum: string

PeriodPrice

-id_price: int

-rentalPeried: int

+ getRentalPeriod(): int

+ getTotalPrice(). double

(newPhoneNumber. string): void

+ editEmail(newEmail. String): void

+ editAddress(newAddress: String):
void

+ saveChanges(): void

- password: string
- drivingLicense: document
- identityCard: document

- accountVerified: boolean

CustLocation

Fuel

- id_location: int

- latitude: double

- id_fuel: int

- mileageNum: int

+fillForm(name: String, age: int,
+ chooseRentalPeriod(period: int): icnumber: int, address: String
void RentalCar phonenum: string, password.

-id_car int

- longitude: double - fuelBar: int

- id_booking: int - dashboardimage: ImageType

+ uploadDocuments
(drivingLicense: document,
identityCard: document): void

+ submitForVerification(): void

+ getBookingDetails(): BookingDetails + getMileageNum(): int
- carlmage: ImageType
+ getl atitude(): double + getFuelBar(): int

1.* - brand: String

+ gellongitude(): double + getDashboardimage(): ImageType

- modelName: String | ——

P + isEligible(): boolean
1 - year: int 1 1
- transmissionType: String 1
- carType: String
- fueltankCapacity: Double
- numSeats: int ! !
- id_price: int 10 Booking
- id_booking: int

* getCarmage() Imag=Type - bookingStatus: String
+ getBrand(): String _id_payment int
+ getModelName(): String )
-~ getvear(): n ‘:-“““”‘”” "
+ getTransmissionType(): String

- id_cancelreq: int
+ getCarType(): String 1 o 0t
+ getFuelTankCapacity(): int ; .
- id_price: ini
+ getNumSeats(): int
- startDatetime: datetime
+ confirmSelection(): void
- endDatetime: datetime
+ addRentalCar(): void 1

- bookingReceipt document

+ editRentalCar(): void
0 - fuelfeeReceipt: document

+ deleteRentalCar(): void
+ getBookingStatus(): String

+ uploadDocuments
(bookingReceipt: document): void

+ uploadDocuments (fueffeeReceipt:
document): void

- getStartDatetime(): datetime

- getEndDatetime(): datetime

Fig. 4 Class Diagram for Kereta Sewa Jimat: Car Rental System
with Fuel Update

3.8 User Interface Design

User interface design refers to the collection of design elements that maximize smooth interaction and
create enjoyable user experiences when using the system. Good user interface (UI) will lead the users to
using it well without any problems. Fig. 5 below depicts some of the design of the UI of this system that
includes for customer and staff.
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3.9 Implementation of the System

Fig. 5 User Interface Design for Kereta Sewa Jimat: Car Rental System
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The implementation of the Car Rental System with Fuel Update is being highlighted. The system is
developed by using Visual Studio Code as the coding environment. As for the database, a No-SQL database
which is Firebase has been used to integrate with the system to store, retrieve, update, and delete the
information or data. The framework involved is Flutter that uses Dart language as the programming
language to develop this system as an Android application.

Fig. 6 depicts the interfaces that are involved in the customer authentication process. When customer go
through the application, they will first see the login page that includes email and password field, the role,
login button, track account status button, and the register link. Customer needs to register by filling in the
registration form and submit it. Then, customer can track their account verification status by filling in the
email and check the status.
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UTH

e

WELCOME TO KERETA SEWA JIMAT APP

Please enter your email and password

Email
Password o

O customer O Admin

D0 ot have an sccount yet? i e

€ Register

.m) 10 F b

Track your Account Status

- o yous senad

aliffshukri02@gmail. com

Account status tracked successfully.
Your Detards Have been Submitied

Admin s Revewing your Account Detais

Your Account Has been Vertied

Fig. 6 Customer Authentication Interface



1259

Applied Information Technology and Computer Science Vol. 5 No. 2 (2024) p. 1250-1268

Fig. 7 depicts the page where staff can verify or reject the customer account. Staff can see the details
of customer and review it. Then, the staff can decide whether the staff wants to verify or reject the

customer account.

Fig. 7 Verification of Customer Account Interface

Fig. 8 shows the home page where customer can select their desired date and time to book the rental
car. Then the system will show only the available rental for customer to choose. Then, customers can select
the rental car to view more details of the rental car. Customer also can check the price based on their
desired rental period either in hours or days. Then, they can click ‘Checkout’ button to navigate them to

Checkout Page.

———
o= alffshukrio2@gmall. com

| SELECT DATE AND TIME TO BOOK THE RENTAL CAR

12062024 (4 J 900AM @

8rand: Proton Brand: Perodua
Model: X70 Model: Alza
Type: SUV Type: SUV
Seats: 5 Seats: 6
L 4
Brand: Perodua 8rand: Proton
Model: Myvi Model: Wira
Type: Hatchback Type: Sedan
Seats: 5 Seats: 4
A y
Brand: Perodua Brand: Nissan
Model: Axia Model: Sentra
Type: Sedan Type: Sedan
Seats: 4 Seats: 4
A 4 v
L * ] =

Home

Brand Proton
Model Name x70
Year 2023
Transmissien Type Auto
Car Type Suv
Fuel Tank Capacity 0L
Number of Seats 5

Price per Hour RM 11.00

Select Rental Period

@ Hours O ooy

Select Hours

RM 11.00

Checkout

Fig. 8 Check Availability and Rental Car Details Interface

Fig. 9 shows rental car management interfaces where staff can add, edit, and delete the rental car. Staff
can add the car with the plus ‘+’ icon on the bottom right of the page, where it requires an staff to fill in the
details about the rental car that will be added. Then the rental car will be added to the system and display
on the list. Staff can edit the existing rental car details by tapping on pencil icon. The edit page will show

details and it is editable. Trash icon is for staff remove or delete the car from the system.
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Proton X70

)3

Car Model

=3

Perodua Alza

Perodua Myvi Car Type

)+

Proton Wira

Fuel Tank Capacity

A L T
b=

L B
- . om om oW wm

Number of Seats

Transmission Type

Fig. 9 Rental Car Management Interface

Fig. 10 depicts the interfaces where staff can manage the plate number by tapping on the car icon. The
staff can view the list of plate numbers that has been assigned by each number of rental cars. Staff can add,
edit, and delete the plate numbers. The add and delete function also affects the quantity of the rental car
for that brand.

Guantiy: 3

NCM 7817
PKU 8102
JHW 2781
A New Plate Number

Add New Plate Number Edit Plate Number

Plate Number

ate Numbe
NCM 7817

Fig. 10 Plate Number Management Interface

Fig. 11 shows the MyBooking Interfaces for customers to view their bookings with the status of that
booking. Customers can view their bookings details by selecting any booking from the bookings list.
Customers also need to pay for the penalty for the status Completed (Pending Penalty Payment) as they
do not refill the fuel after end the rental session. As for staff, they also have the same interface to view all
the bookings of their customers with status.
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My Booking

Filer: Oldest Backing

Start Date & Time: 12-06-2024 09:00 AM
Brand: Proton

Modet X70

Plate Number. PKU 8102

Status: Upcoming

Start Date & Time: 11-06-2024 02:00 PM

Plate Number: UTHM 1234
Status: Completed (Pending Penalty Payment)

Start Date & Time: 11-06-2024 02:00 PM
i

Plate Number; AOP 1234
Status: Completed

Booking Details

Status: Upcoming

‘Your Details

Nome. it
Phane Number
email aliffshukrioz@gmail.com

01121060493

Rental Session Details
Start Date & Time. 12:06-2024 09:00 AM
End Date & Time

Rental Period 1 hours

12-06-2024 10:00 AM

Car Details
Proton
x70
PKu 8102

Booking Details.
Bocking Made: 10-06-2024 10:49 PM
Total Price RM11.00

Applied Information Technology and Computer Science Vol. 5 No. 2 (2024) p. 1250-1268

Booking Details

Car Details

10-06-2024 10:50 PM
M 6.00

Penalty Details
Price Fee: AM10
Bank Account: 123-466-789
KERETA SEWA JIMAT.
Upioad Payment Receipt
Make Payment

Fig. 11 Manage Bookings Interface

Fig. 12 depicts Rental Session page where customers can initiate and end their rental session. On this
page, there is a countdown to show how many times are left before their rental session starts. The booking
card below is the nearest upcoming booking that the customer will start the rental session.

Session Management

Start Date & Time: 12-06-2024 09:00 AM
Brand: Proton

Model: X70

Plate Number: JHW 2781
Status: Upeoming

Session Management

Start Date & Time: 12-06-2024 09:00 AM
Brand: Proton

Model: X70

Plate Number: JHW 2781
Status: Ongoing

Session

Fig. 12 Rental Session Interface

Fig. 13 shows the page where staff can track the location of their customers during their rental session.
The booking with status Ongoing only will be displayed on this page, and staff able to track those

customers.

Start Date & Time: 12-06-2024 09:00 AM

Track Customer

a

Fig. 13 Track Customer Location Interface
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Fig. 14 shows the Fuel Status Form that customers need to fill in after ending their rental session. They
need to fill in the details, select whether they refuel the car or not, and have to upload the picture of the
dashboard meter of the rental car.

Fuel Status Form
Please fill in the fuel details:

Number of Mileage

Fuel Bar

Did you refuel the car?
O Yes @ No

Example of Dashboard Meter that should be
uploaded:

No file selected

Fig. 14 Fuel Status Form Interface

Fig. 15 depicts a page where staff can generate the report about the data from this car rental system.
The staff needs to choose the report type to be generated and click generate report. This report also can
be downloaded as a Portable Document Format (PDF) file.

Report Type: Car Re Repart Type: Age Category
R

2 = l o 8 a o a
Generste Repert |

Fig. 15 Generated Report Interface

4. Result and Discussion

Table 6 below indicate the test case for nine (9) modules involved in this system, which are The modules
that have been involved in this system are Verify Authentication (TEST_100), Manage Personal
Information (TEST_200), Check Availability (TEST_300), Manage Catalog of Rental Car (TEST_400),
Payment (TEST_500), Manage Booking (TEST_600), Manage Rental Session (TEST_700), Update Fuel
Status (TEST_800), and View Generated Report (TEST_900).

Table 6 List of Test Cases
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No. Test Cases Description Result
TEST_100 Fail /Pass
1. TEST_100_001 Customer can submit the register after filling in the Pass
registration form and tick the Terms and Condition
2. TEST_100_002 Registered customer can track the status of account Pass
verification after enter email in Track Status Page.
3. TEST_100_003 Verified customer can use the credentials and choose Pass
Customer role to login into the system (redirect to Home
Page)
4, TEST_100_004 Staff login to the system with staff credentials and choose Pass
Admin role
5. TEST_100_005 Staff can view all the customer details and the list of Pass
customers waiting the account to be verified
6. TEST_100_006 Staff can verify the account by click on Verify button and Pass
reject by click on Reject button.
7. TEST_100_007 Account that has been disabled by staff or system cannot Pass
log in into the system.
TEST_200 Fail /Pass
1. TEST_200_001 The details of the customer will be showed when customer Pass
enter the Profile section
2. TEST_200_002 The details of the customer can be updated Pass
3. TEST_200_003 The details of the customer can be canceled when to update Pass
TEST_300 Fail /Pass
1. TEST_300_001 Time selection filter the time that has passed from the actual Pass
time
2. TEST_300_002 Show only available car based on date and time selected Pass
TEST_400 Fail /Pass
1. TEST_400_001 Show the details of the available rental car Pass
2. TEST_400_002 The price was displayed after customer choose the rental Pass
period of that rental car either in Hours or Days
3. TEST_400_003 The new rental can be added by staff after filling in the Pass
rental car details
4. TEST_400_004 The details of the rental car can be edit Pass
5. TEST_400_005 The existing rental car in the system can be delete Pass
6. TEST_400_006 The plate number of each rental car can be added Pass
7. TEST_400_007 The plate number of each rental car can be edit Pass
8. TEST_400_008 The plate number of each rental car can be deleted Pass
TEST_500 Fail /Pass
1. TEST_500_001 Show the summary of booking to the customer which Pass
include Customer Details, Rental Session Details, Car
Details, and Booking Details.
2. TEST_500_002 The file of booking payment receipt can be uploaded Pass
3. TEST_500_003 The booking can be made after successfully make the Pass
payment by uploading the booking payment receipt
TEST_600 Fail /Pass
1. TEST_600_001 The system shows all the bookings made by customer with Pass
different status
2. TEST_600_002 The bookings can be filter with filter option Pass
3. TEST_600_003 More details about the booking is shown after click on the Pass
bookings card
4. TEST_600_004 Penalty payment can be made for booking status: Pass
Completed (Pending Penalty Payment)
5. TEST_600_005 Staff view the receipt of booking payment and penalty Pass
payment
TEST_700 Fail /Pass
1. TEST_700_001 Session page show the countdown of the nearest upcoming Pass
booking
2. TEST_700_002 Initiate the rental session by click on Start Session and stop Pass

the rental session by click on End Session
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Table 6 (Cont.)
3. TEST_700_003  Staff track the location of the customer during rental session by Pass
view the map
4, TEST_700_004  Confirmation dialog was showed when customer click End Pass
Session button
TEST 800 Fail/Pass
1. TEST_800 001  The Fuel Status form show all the details that customer need to Pass
fill
2. TEST 800 002  The image of dashboard can be uploaded Pass
3. TEST 800 003  Redirect to Home Page after submitting the Fuel Status form Pass
TEST 900 Fail/Pass
1. TEST_900 001  The report is generated when staff choose the report type Pass
2. TEST 900 002  The report can be downloaded Pass

A total of 37 test cases had been conducted to test the Car Rental System with Fuel Update. The system has
passed successfully. Table 7 shows the overall result of the test cases.

Table 7 Overall Result of Test Cases

Test Case ID Total Test Cases Total Pass Total Fail
TEST_100 7 7 0
TEST_200 3 3 0
TEST_300 2 2 0
TEST_400 8 8 0
TEST_500 3 3 0
TEST_600 5 5 0
TEST_700 4 4 0
TEST_800 3 3 0
TEST_900 2 2 0

Total 37 37 0

5. Conclusion

In short, the project of Kereta Sewa Jimat: Car Rental System with Fuel Update was successful in achieving what it
wanted by creating a user-friendly mobile app. This can help resolve booking errors, effective management of fuel,
and complete information about cars to enhance customer satisfaction by increasing operational efficiency. Even
tt lacks the features of notifications, separate apps for customers and staff, and the track option works only if the
customer activates the application, the system also have some majorly resulting advantages include full details of
cars, fewer errors in booking, better management, tracking security issues from the customers' side, and avoiding
losses to the firm because of overlooking fuel. Hopefully, it will enhance users' experience with renting cars and,
to the car rental industry, work toward optimization of operations and quality services.
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Appendix A: Sequence Diagram

L X

Customer ]
Enter details -

Verlfy the details

—

\7 Confirm the verification stafus

Save the siafus and defai

Retrieve the status

Insert back the details

Registration Display status
succesful :

Alt Display status
unsuccesfull :

] T ;

Send the details again

View login display()

Phone number

Password

Redirect homepage display()

Send login data

Retrieve
Iogin data

Valid customer

Exception )

Invalid customer

E1

Re-enter the login detais

Retum
login data

validale data

|

Appendix A.1: Sequence Diagram for Verify Authentication

Bk E R
Interface Controller
Send details Save the details
- Retrieve the customer's registration details
Display the details + :

. Profile Profile
Profile Interface
Controller Database

Custpmer v v T
th | | |

s i o

Click Profile icon
g Request to edit profile
L Retrieve the profile details N

Edit customer's profile details N

| Displaythe details |

Send the update profile details N

Display the latest details

Send the existing

profile details

Save the updated customer's

profile details

Send the latest profile details

Appendix A.2: Sequence Diagram for Manage Personal Information

Form

Date and Time

‘ Catalog ‘

Date and Time
Controller

RentalCar
Database

Booking
Database

Customer :
- .

Insert date

Send the date

Inserl fime

Send the fime

Check the available date

Exceptionj L]

Request customer fo insert
other date

Retrieve the available
rental car based on date |

Send the result

1]
Exceptlon]

E2]

Request customer fo insert
other time

Retrieve the available
rental car based on date

Send the result

Display the list of available rental car
t

Filter the available rental
car only

T :

Send the available
rental car

Appendix A.3: Sequence Diagram for Check Availability
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A

s

Customer

Add the rental car defails

‘ Staff Catalog ‘

Staff Gatalog
Controller

Customer Catalog|

Customer Catalog]
Controller

Checkol

ut Page

RentalCar
Database

PeriogPrice
Database

Send the rental car

Add the rental period and price

details

Keep the rental car

Send the rental period and prics|

of selected rental car

Keep the rental period and pric

f selected rental car

Edit rental car

Send the updated rental

car details

Keep the updated rental car details

Delete rental car
details

Send the rental car detalls
that want to be remove

Remove rental car details

Staff
Alt

A
Alt

[A2]

Choose the rental car

Pick the rental period

Display the booking summary

Get the rental carl

Retrieve
ietails

e rental car

Display the rental

Send the reni

al car details

car details

Get the rental period

Display list of rental

efrieve fhe rental period
i

e

period and price

Send the rental car
details
and rental perid

Greate the booking
summary

Send the rental period and pri

o~
Retrieve the rental
details

Retrieve the rental period

Appendix A.4: Sequence Diagram for Manage Catalog of Rental Car

Checkout Page

Checkout
Controller

Booking
Database

Customer T
H i
i :
View the summary of
bocking that want to make .
View the bank account number

of the company .

Agree on Terms and Condition -

Upload the receipt N
Redirect to MyBooking (
[ m s e e -
|
an |
h

5

Send the receipt
and its details

Keep the receipt
and booking details

Appendix A.5: Sequence Diagram for Payment

-

S

Customer

View the recent and past booking

Display the
booking’s history

Retrieve all bookings

Display the
recent booking

‘View all the customer’s booking details

Display all
cuslomer's bookings

Retrieve all bookings

Display the
penalty payment details

Appendix A.6: Sequence Diagram for Manage Booking

ooking
MyBooking MyBooking Booking Management Booking
Controller Management Controller Database
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Session . Tracking CustLocation
Session Page Tracking Page
o ‘ Controlier ‘ grag ‘ ‘ Controler ‘ ‘ Database
Staff Customer T T T
| i | | |
| Click "START" to start ! ! =
H rental period Send customer's
H coordinate locations Update customer's
| coordinate locations
| >
H
| T
| |
o |
|
Click "Track” on the customer's booking M M
v Request customers X
| coordinate locations Retrieve customer latitude
H and longitude
:
: Track customer Send customer latitude
H with their and longitude
' latitude and longifude
View the location of the customers
v
Click "END" o end H Ll T
rental period Stop sending customer's | |
coordinate locations H H
Delete the customer's coordinate locations
i i 7
T | | o

Appendix A.7: Sequence Diagram for Manage Rental Session

Fuel Confirmation Fuel Fuel Booking
Customer ‘ Session Page Popup Page ‘ Controller ‘ ‘ MyBookings ‘ Database ‘ ‘ Database ‘
! v v v T T
i Click "EMD" d : : : ; ;
s ich 0 en L . — H - -
rental period Trigger fuel !
confirmation H
pop up page H
|
B :
Request to confirm either customer refill the fuel or not V
¢ |
|
Click on “Yes, | did” button H
Request to give the 1ue|'s'deta|\s and status i
H Send the rental car  []
Insert the fuel's defails and stafus fuel's
details and status
Store the rental car fuel's details and status
Alt ) Click on "No" button
Request to give the |uel'5'detai\s and status
E1
! : Send the rental car
Insert the fuel's detalls and status fuel's
details and status
Store the rental car fusl's details and status
H 1 | s
Upload payment '
receipt for extra fee Store the extra fee
| details
L] : : L
T | T i T
| H ! | |
Appendix A.8: Sequence Diagram for Manage Update Fuel Status
Report Generator Report Generator Customer RentalCar Booking
Page Controller Database Database Database
Staff T i i
. | | |
' ' ' H
' Insert type of report ml | !
H
|
Insert frequency Send type of i
report H
|
Send frequency
Request the details N
Return the details
i
: |
Request the details
i >
Retumn the details
d
I
|
| L.
| o

Display the
generated
report

Request the details

i
Return the details

generate the report

Appendix A.9: Sequence Diagram for Manage View Generated Report
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