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Abstract

Website applications must have a scalable, flexible, and reliable server infrastructure, in order to
facilitate system development from design to distribution to users. With its various superior services, such
as Google App Engine (GAE), Google Cloud SQL, and Google Cloud Storage, Google Cloud is one of the
cloud computing service providers that has succeeded in providing solutions to these infrastructure needs.
The case study presented in this study is the development of a website-based car rental information and
management system at the Dampit Trans Solo company, with a server infrastructure that implements cloud
computing. This system was developed to provide solutions for the company and Dampit Trans customers,
by simplifying the company's business processes and providing a cost-effective website infrastructure.
System quality testing was carried out using three methods, namely black box testing, System Usability
Scale (SUS), and access speed evaluation. From the black box test, it was shown that the system was
appropriate and had no errors in terms of functionality. The SUS test produced an average value of 80.04
which interpreted the system as being able to be used in real cases with a "good" assessment range. In
addition, the system has excellent website access speed performance after being tested using Gtmetrix and
Google PageSpeed Insights, which displays an average time to load a website page of 1.8 seconds with a
grade of A, and website performance with a grade of 95.
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Abstract

A website application must have a scalable, flexible, and reliable server infrastructure to facilitate
the development of a system from design to distribution to users. With its various outstanding services, such
as Google App Engine (GAE), Google Cloud SQL, and Google Cloud Storage, Google Cloud has become
one of the cloud computing service providers that successfully provides solutions to these infrastructure
needs. The case study presented in this research is the development of a website-based car rental
information and management system at Dampit Trans Solo company, using cloud computing infrastructure.
This system was developed to provide solutions for Dampit Trans company and customers by simplifying
the company's business processes and providing a cost-effective website infrastructure. System quality
testing is conducted using three methods: black box testing, System Usability Scale (SUS), and access speed
evaluation. The black box testing showed that the system was functional and error-free. The SUS testing
resulted in an average score of 80.04, interpreting the system as usable in real-world scenarios with a
"good" rating range. Furthermore, the system demonstrated excellent website access speed performance
after testing using Gtmetrix and Google PageSpeed Insights, with an average page load time of 1.8 seconds
and an A grade, and a website performance score of 95.

Keywords : cloud computing, car rental, Google Cloud, information system, website.

1. Introduction

The use of computers in a company for data processing is often referred to as "information systems" or
"information technology", and has been widely used for commercial-scale data processing since the 1960s,
soon after the introduction of mainframe computers. The paradigm of business programming has undergone
a major shift due to the advancement of new technologies. Since the introduction of personal computers in
the 1980s, the client-server architecture has significantly replaced the giant mainframes that were
previously used. In the 2000s, web-based commercial systems and end-user-focused e-commerce sites
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replaced the client-server architecture. This happened along with the increasing awareness of how important
the internet was at that time [1], [2] .

The results of technological advances in today's life require every individual to have digital skills
as a primary competency, and transform towards digitalization in all aspects of life, including business.
One of these transformations is the implementation of a website-based information system as a means to
facilitate various jobs, due to its advantages in providing information worldwide and flexible in its
application. Information Systems are a combination of people, hardware, and services that prioritize service
quality [3] .

Dampit Trans Solo located in Jagir, Gentan Sub-district, Baki District, Sukoharjo Regency,
Central Java is a business that provides transportation and four-wheeled vehicle rental services, and has
been established since the 2010s. During its operation, Dampit Trans Solo still uses a conventional system
to receive and record orders from its service users, namely by ordering via the WhatsApp communication
service. The method applied also gradually became a problem, when the intensity of the number of orders
increased significantly, especially during national holidays. Service providers are overwhelmed in
responding to orders, and there are often mis-data collection and scheduling of rental periods. From these
obstacles, a system is needed that can provide solutions in the form of effectiveness and efficiency for
tenants and service providers by utilizing technological developments that benefit business actors.

Research needs to identify the problems raised, whether there are solutions offered and developed
from previous research [4] . Looking at the existing facts, there are actually many car rental systems that
have been developed with various technologies. Research [5] produced a car rental system website that was
built to provide clearer and more accurate information to customers about car rental products, but did not
provide details about the features for ordering cars. The system was developed with PHP, the Yii
framework, and MySQL, then concluded that the program developed using this technology provided a
relatively low percentage in terms of ease of use, appropriate information, and ease of remembering. The
same thing was done in research [6]-[8] , where the car rental system was developed on various platforms
including websites and Android mobiles, with almost the same technology, namely PHP, the Codelgniter
framework, and MySQL. The results and objectives of various previous studies are more or less the same,
namely a website that can be used to rent cars, and provide information related to service providers to
prospective customers.

Cloud Computing is defined as a secure, always available, and on-demand computing access to a
set of resources that can be easily configured and managed through an interface [9] . Cloud computing has
also become a popular choice when it comes to computing used to design and manage website
infrastructure, with one important factor that differentiates it is its flexibility compared to other distributed
computing. This flexibility allows the allocation and distribution of resources to be done automatically and
dynamically. Google Cloud is one of Google's cloud computing service providers that offers various
solutions for creating and managing the infrastructure of various types of digital products, one of which is
a website [9], [10] .

Based on the description above, this study will develop a website-based car rental information and
management system at the Dampit Trans Solo company, with a server infrastructure that implements cloud
computing. This website system will be built with the Javascript programming language, the React JS and
Node JS frameworks, Git, and Platform as a Service (PaaS) services from Google Cloud, namely Google
App Engine (GAE) and Google Cloud SQL. Javascript was chosen as the main programming language
because it has several advantages such as a simple structure, compatible with various other programming
languages, and has a very large community [11] . The results of this study are expected to provide solutions
to the company's previous ineffective business processes, as well as the benefits of flexibility and scalability
of server operational costs from Google Cloud to the needs of the website system infrastructure being built.
2. Research methods

The method used in developing a website-based car rental system in Dampit Trans Solo uses the
System Development Life Cycle (SDLC) method with the waterfall approach model method. The waterfall
method is a sequential development model where the process control of each step is sequential like a
waterfall [12] . Each step in the waterfall method must be completed before continuing to the next phases
in a structured and consistent manner [13] . The use of the SDLC method in this study was chosen because
it has a cost-effective and time-efficient nature for developing small-scale software systems. The waterfall
method has five sequential flows, including: system requirements analysis, system design, implementation,
system testing, and maintenance. The detailed stages of the waterfall method can be seen in Figure 1.
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The Waterfall Method

Figure 1. Waterfall Method Stages

2.1. Needs Analysis

Needs analysis is the initial stage of the application of the waterfall method in this study. In this
phase, the design begins with analyzing the needs of the system that will be applied in the form of a website
by going through several stages [5] . The first stage of analysis, observations were made on the management
and business transactions that occurred at the Dampit Trans Solo company. After the observation,
interviews were conducted with sources, especially the owner and several customers of the Dampit Trans
Solo service to find out what was needed so that the system could be adjusted and on target. The results of
the analysis stages through observation and interviews were realized in the design of use case diagrams,
activity diagrams, and entity relationship diagrams.

The second stage of analysis is the analysis of cloud infrastructure needs that are in accordance
with the needs of the system being built. Platform as a Service (PaaS) services are services that are suitable
for use by the system because PaaS provides a flexible, scalable, easy-to-manage cloud platform
environment that can be applied both in development, testing, and production deployment environments
(What Is PaaS? | Google Cloud, nd). Google Cloud is one of the largest cloud platforms in the world that
guarantees the satisfaction of developers in overcoming cloud infrastructure problems and needs with
comprehensive solutions, one of which includes offering modern, secure, smart, and innovative cloud
services (Why Google Cloud | Google Cloud, nd).

The final analysis stage is to determine what type of Google Cloud service will be implemented
in the final result of the car rental website at the Dampit Trans Solo company. The Google Cloud services
used are Google App Engine (GAE) as a fully managed server infrastructure, Google Cloud SQL as a
MySQL relational database, and Google Cloud Storage as a system file storage. The three services are
designed into a Cloud Architecture Diagram to facilitate understanding of the flow of the three services.
The estimated cost of using the three services can be seen in Figure 2.

Cost Estimate Summary

Total estimated cost

Rp135,303

Total estimated cost

Figure 2 . Google Cloud Pricing Calculator
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2.2. System Design
1. At the system design stage, the needs analysis that has been done in the previous stage
will be developed into a reference for making the implemented design. The resulting design applies
the Unified Modeling Language (UML) method, which is a standard language for visualization,
design, and documentation of systems, which can be briefly referred to as a blueprint of a software
before it is made [14] . The UML method has several types of diagrams in its application, in this
study the development will use Use Case Diagram, Activity Diagram, Entity Relationship Diagram
(ERD), and Cloud Architecture Diagram .

a. Use Case Diagram

Detail Use Case Diagram is shown in Figure 3 where the system has two actors, namely the admin
actor and the user actor. Each actor has different access rights, such as the user actor only has the
right to access registration, login/logout, order dashboard , information on the homepage , and

orders. While the admin actor has more access rights towards management of user orders.

/. Homepoge

mmmmm

Figure 3. Use Case Diagram

b. Activity Diagram

Activity Diagram is used to create a visualization of the flow of the system process, both from the
user and system side so that it is easy to understand by developers [15] . Below Figure 4, an activity

diagram image owned by the user and admin on the system being studied will be attached.
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User Syst GCP service

Figure 4 . Activity Diagram User Register

c. Entity Relationship Diagram (ERD)

ERD is a form of network modeling that uses data structures in abstract form [16] . ERD is used in
building a database design that is easy to understand because of the symbols with certain meanings, one
of which is knowing the relationship between two or more tables in the system being built. Figure 5
below is a display of the ERD design in the research that was designed.

reservations
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PK g PK lid o vehicles
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o FK |vehicleld int name oo
astName  |string pickUp string price ot
email string dropOff string model string
password  [string passenger int capacity "
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fied |enu (sOvertime int updatedAt  |date
dele overtimeHour int
updetodAt _|date totalPriceAfterOvertime  [int
finishedAt date
createdAt date
updatedAt date

Figure S . Entity Relationship Diagrams

d. Cloud Architecture Diagram

Cloud Architecture Diagram is a visual representation of architecture or applications hosted on
GCP [17] . This diagram is used to provide an overview of the GCP service components used in the
infrastructure of a cloud-based project. This diagram will make it easier for architects and development
teams to understand, communicate, and plan best practice solutions that are appropriate for certain
cases. In Figure 6, a cloud architecture diagram containing the GCP services used in this study is
attached.
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Figure 6 . Architecture Cloud Diagram

2.3 Implementation

Implementation is the stage of implementing the system design that has been designed, into a program
code that can run according to its function. The design of this website -based car rental system uses
several technologies that will be used, namely React JS, Node JS, Express, MySQL, Git, and cloud
computing. For the implementation of cloud computing , Google Cloud services will be used, including:
Google App Engine, Google Cloud Storage , and Google Cloud SQOL . Based on the related technology
documentation, here is a brief explanation of the technology that will be used in this system:

a.

React JS is a Javascript /ibrary for designing interactive and responsive user interfaces on
websites. React's main feature is the use of the Virtual DOM concept and components, which
allow developers to divide the user interface into smaller, more manageable parts.

Node JS is a Javascript runtime environment that runs outside the browser, allowing developers
to run Javascript code on the server side. Node JS has an event -driven architecture that allows
for effective and efficient processing of multiple connections simultaneously. This makes Node
JS a popular technology choice in developing network applications, web servers , and various
other applications that require real-time and large-scale data processing.

MySQL is a popular open source Relational Database Management System (RDBMS) . It is
used as a medium for storing, managing, and accessing data in the form of structured tables. In
addition, the use of Structured Query Language (SQL) makes it easy to develop web and business
applications for retrieving, updating, deleting, and inserting data into the database.

Express is a lightweight and flexible web application framework based on Node JS. Express
provides features such as routing, HTTP request handling, and middleware to make it easy for
developers to create RESTful APIs for web applications quickly and minimally.

Git is a version control system (VCS) used to manage changes in the development program code
of a project system or application. Git allows users to track code changes, manage code versions
efficiently, and collaborate on work with other developers on the same project.

Google App Engine (GAE) is one of GCP's Platform as a Service (PaaS) services that provides
development and deployment environment management for website applications and other
software. With GAE, developers can develop applications without thinking about the physical or
virtual server infrastructure behind it because App Engine is a serverless service . GAE has
many advantages, such as automation for flexible and fully controlled application scalability, as
well as the implementation of pay as you go or pay according to service usage.

Google Cloud Storage is a secure and scalable cloud storage service that allows users to store
and manage various types of data, including images, videos, documents, and the like. It also
supports geographic data replication, making data quickly and reliably accessible from multiple
locations around the world.

Google Cloud SQOL is a GCP service for SQL database management. This service can be fully
managed by users, and supports various types of data such as MySQL, PostgreSQL, and SQL
server . This service simplifies database development, management, and scalability, by providing
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automation of maintenance, monitoring, and data archiving. With Cloud SQL, users can easily
deploy their databases in the Google cloud , making them fast, secure, and ready to use for any
need.

2.4 Testing

testing stage is a system testing stage that focuses on analyzing the results of the overall system
test that has been integrated according to the components that have been created previously [18] . The
testing stage applies black box testing , System Usability Scale (SUS) testing, and access speed
evaluation. Black box testing is carried out to test the feasibility of the entire system, through observation
of the results of the execution and functionality of the system [19] . Black box was chosen based on the
circumstances of the owner of the Dampit Trans Solo company who did not understand the structure and
flow of technology in the development process, which supports the function of black box testing in
testing the behavior of the subject of the analysis of the requirements specification without having to
know the program code of the system used [20] . System Usability Scale (SUS) testing is a test that uses
a questionnaire to measure the perception of usability created by John Brooke in 1986. SUS is used to
evaluate and find out how much achievement is in running the system [21] . Access speed evaluation is
applied to test the performance of the system application built and servers from various categories, and
the assessment depends on the platform used.

2.5 Deployment & Maintenance

maintenance phase is the final stage and is the production phase of the website -based car rental
system for Dampit Trans Solo. The system consisting of front end and back end server programs will be
deployed and hosted using a domain name. www.dampittrans.my.id to be accessed via browser .
Furthermore, the system will be maintained periodically and updated service costs and features to suit
customers and company needs in the future.

3. RESULTS AND DISCUSSION

The result of this research is a car rental website in Dampit Trans Solo company whose system
infrastructure implements Google Cloud services. This system is divided into two main views based on
its role, namely the view for users and the view for admins which are determined from the results of
account authentication when logging in to the website . The existence of this system is able to simplify
the ordering process, and vehicle reservation management at Dampit Trans Solo which was initially still
done manually. The results of the application of Cloud Computing in creating a website -based car rental
system at Dampit Trans Solo are as follows.

3.1 Results
3.1.1 Identity and Access Management (IAM)

Identity and Access Management (IAM) is a Google Cloud service used to manage all
permissions and policies of cloud projects . The Dampit Trans Solo project implements the principle of
least privilege , where the policy of all services is only held by the owner role, while programs are only
given limited access to certain services in the form of service accounts. The display of the IAM page
can be seen in Figure 7.
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Figure 7 . Identity Access Management (IAM)

3.1.2 Google App Engine (GAE)

Google App Engine is a PaaS service from Google Cloud that is used in the back-end program
deployment process of the Dampit Trans Solo car rental website. GAE was chosen because it has
advantages that are very helpful for developers and companies, one of which is a service that only
charges according to the resources used, even the service can be free (no charge) as long as the server
runs without exceeding the GAE free tier quota . The following is a display of the GAE page in Figure
8.

uuuuuuuuu

Figure 8 . Google App Engine (GAE)

3.1.3 Google Cloud SQL

Google Cloud SQL is used as a place to store and manage the Dampit Trans Solo website
database . One of the main advantages of Google Cloud SQOL besides managing relational databases is
its ability to perform automatic backups if a disaster occurs on the server. on-premise, making it one of
the solutions to the world's major on-premise database server problems . This service is used in the
system as a container for the SQL Dampit database. The Google Cloud SQL display can be seen in
Figure 9.
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Figure 9 . Google Cloud SOL
3.1.4 Google Cloud Storage

Google Cloud Storage is a Google Cloud service that is specifically used as a storage container
for various types of files. One of the advantages of Google Cloud Storage, besides its ease in integrating
services with programs, is its ability to categorize storage based on how often files are used. This service
is used by the system as storage for dynamic files such as system Jogs , user avatars, and user ID cards.
Service accounts are used in this service as additional security and confidentiality of file access. The
Google Cloud Storage display can be seen in Figure 10.
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Figure 10 . Google Cloud Storage
3.1.5 Home Page

The main page is the default display of the website that can be accessed by everyone with or
without logging in first. This page contains all information related to the company, services, and contacts
of the Dampit Trans Solo company can be found on this display. On the main page there are also several
navigation buttons that can be used to start the registration process, and login for those who have not
logged in. The display of the main page can be seen in Figure 11.

‘ e e e e e e [ PR

Cheapest and
Safest Car Rental
in Solo.

Figure 11 . Main Page
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- Register Page

register page is used for users who do not have an account registered in the system database .
On this page, users are required to complete personal information such as username , full name, email,
and password as shown in Figure 12. After successful registration, the user will receive a verification
email sent to the registrant's email as shown in Figure 13.

Sign Up

Figure 12 . Register Page

togarickanants devgmail com w ©

Email Verification

Dampit Trans Solo

Figure 13 . Account Verification Email
3.1.7 Login Page

The login page is a page used by the system for the user and admin authentication process before
being directed to a special page for each account. The login process is done by entering the email and
password that has been registered, or by selecting a Gmail account that has been linked to the browser
via the Google OAuth feature. The appearance of the login page can be seen in Figure 14.

Signin

Figure 14 . Login Page
Password Page

The forgot password page is a page accessed by users who forget the password of the account
registered during the login process. This page will ask the user to enter the registered email as in Figure
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15, and then the system will send an email containing a link to confirm the password change which can
be seen in Figure 16.

Forgot Password

,,,,,,

Figure 15 . Forgot Password Page

Password Reset

Figure 16 . Forgot Password Confirmation Email

3.1.9 User Reservation Page

The user reservation page is a page that can be accessed from the main page by users who have
logged in, with a page display that can be seen in Figure 17. On this page, users will be asked to write
important information needed for data collection, such as: vehicle type, departure and return locations,
number of passengers, number of vehicles rented, and rental dates. The system will receive reservation
data and then the admin will receive an email notification of the order that has just been received. The
notification email can be seen in Figure 18.

° oca © Orop-cttocatien®
“ V;
Defaut Pl Dampit OefauitPul
€ Pick-up Date £ orop-ot oot
€ Fick-up Time ) brop-of Time

Figure 17 . User Reservation Page

This figure 17 displays the interface of the reservation page accessible to users after logging into the
website. On this page, users are prompted to fill in key information required to make a reservation. These
include selecting the vehicle type, specifying the departure and return locations, number of passengers,
number of vehicles to rent, and the rental period (start and end dates). Once the form is submitted, the
system processes the reservation and sends a notification to the admin for further handling.

This figure 18 shows the automated email notification sent to the admin when a new reservation is made
by a user. The email contains essential reservation details that allow the admin to review and respond
accordingly. This automation helps streamline the reservation workflow and reduces the chance of missed
or delayed order processing.
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New Reservation
Hello Admin

Anew

reservation has been made by Tegar Danardana. Here are the details

Pick-up Date: Wed Apr 24 2024 15:04:00 GMT+0000 (Coordinated Uni

Drop-off Date: Tue Apr 30 2024 20.04:00 GMT+0000 (Coordinated Universal Time)

Customer Contact: +620613161313

ampit Trans

ated Messaging System

Figure 18 . Order Notification Email For Admin

3.1.10 User Profile Management Page

The user profile management page is a page used by users to complete or update user information
on the system. The data that can be set on this page is the personal data of the account owner, which is
used for vehicle reservation data, such as: avatar, full name, address, gender, contact, and identity card
(KTP). The appearance of the user profile management page can be seen in Figure 19.

l [ESTR— e bangteg_2

Figure 19 . User Profile Management Page

3.1.11 User Reservation History Page

The user reservation history page is a page that contains a collection of reservations that are being
and have been made by the user. On this page, users can see detailed information from the data entered
when making a reservation, the reservation status, the fees to be paid, and information about the vehicle
being reserved. The appearance of the user reservation history page can be seen in Figure 20.

. i Dampit Trans Dashboard Welcome, bangteg_2

Figure 20 . User Reservation History Page
Monitoring Page Admin Dashboard

Monitoring page admin dashboard is a page that can be displayed after the admin logs in. This
page contains information such as total income, number of users, number of vehicles, number of
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reservations, and other information that is intended to make it easier for the admin to observe important
information from the system. Monitoring page display The admin dashboard can be seen in Figure 21.

. ' Dampit Trans Dashboard Welcome, Adminl

Dashboard

nnnnnnnn e

v
b
Jo

Rp 8.200.000,00

2

Figure 21 . Dashboard page Admin Monitoring

3.1.13 Admin Reservation Management Page

The admin reservation management page is a page used by the admin to manage all reservations
made by users, the appearance of this page can be seen in Figure 22. On this page, the admin will be
shown the entire list of user reservations, the admin can also filter the data displayed based on its status
. The admin can also see detailed information about the reservations made, and then change the
reservation status on the reservation details page as seen in Figure 23. If the admin has changed the
reservation status, the user who made the reservation will receive an email notification from the admin
based on the status given as in Figure 24.

. i Dampit Trans Dashboard Welcome, Adminl

Figure 22 . Admin Reservation Management Page

Detail Transal ksi

Figure 24 . Reservation Status Email Has Been Updated For User

3.2 Testing
3.2.1 Black Box Testing

2. Black Box testing is conducted to test the entire process of the website -based car rental
system , which aims to ensure that the system runs and functions properly and in accordance with the
initial design. The results of the Black Box testing are documented in Table 1 which shows that the system
built can run properly and according to error.
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Table 1. Black Box Test Results

Part Testing 3. Results
Menu 4bout 4.  Valid
Vehicle Models Menu 5.  Valid
Home Page Dampit Gallery Menu 6. Valid
Contact Menu 7. Valid
8. Whatsapp Button 9. Valid
11. Filling in Registration Data | 12. Valid
13. Sending Account .
10. Register Veriﬁcegltion Email 14. Valid
15. Account Verification 16. Valid
17.  Hash Password 18. Valid
20. Regular Login 21. Valid
19. Login (user) 22. Login Using Google 23. Valid
24. Role Validation 25. Valid
27. Sending Confirmation .
26. Forgot the password Email ¢ 28. Valid
29. Updating Password 30. Valid
32. Regular Login 33. Valid
31. Login (admin) 34. Login Using Google 35. Valid
36. Role Validation 37. Valid
39. Adding Data 40. Valid
41. Updating Data 42. Valid
38. Profile Management (user) 43, Adding Avatar 44 Valid
45. Adding KTP 46. Valid
48. Entering Reservation Data | 49. Valid
. 50. Make a Reservation 51. Valid
47. Reservation (user) - - - -
52. Sending Notification Email .
: 53. Valid
to Admin
55. Showing Reservation List 56. Valid
57. Filter Displayed Data 58. Valid
. . 59. View Reservation Details 60. Valid
>4, Reservation History (user) 61. Cancel Reservation 62. Valid
63. Sendlng Notification Email 64. Valid
to Admin
66. Displaying Monitorin .
65. Dashboard (admin) Date ¢ 67. Valid
68. Data Filters 69. Valid
71. Displaying All User .
Resgw};ti(%n List 72. Valid
73. Filter Displayed Data 74. Valid
. 75. View Reservation Details 76. Valid
70. Reservation Management -
. 77. Make a Reservation Status .
(admin) 78. Valid
Update
79. Sending Reservation Status
Notification Emails to 80. Valid
Users
82. Error Handling 83. Valid
81. Other 84. Data Pagination 85. Valid
86. Responsive View 87. Valid

88.

3.2.2 System Usability Scale (SUS) — Update Abstract, closing

89. SUS testing is applied to identify the usability or usefulness of the Dampit Trans Solo car
rental system seen from the user's perspective, with an assessment based on the average value range as in
Table 2. A total of 57 respondents filled out a questionnaire consisting of ten (10) questions and five (5)
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answer choices with a Likert scale ranging from "Strongly disagree" to "Strongly Agree" [22] . The
respondents who filled out the questionnaire were divided into various backgrounds, including Dampit
Trans Solo employees, students, employees, and pupils. The list of questions used in the SUS testing can

be seen in Figure 25.
Table 2. SUS assessment
Category Average Value Range Interpretation
Very bad 0-25 Can not be used
Bad 25-50 In dire need of improvement
Currently 51-67 Marginal, needs some improvement
Good 68 — 80 Acceptable
Very good 81-100 Very satisfactory
90.

No Pertanyaan

1 Saya berpikir akan menggunakan sistem ini lagi

2 Saya merasa sistem ini rumit untuk digunakan

3 Saya merasa sistem ini mudah digunakan

4  Saya membutuhkan bantuan dari orang lain atau teknisi dalam
menggunakan sistem ini

5  Saya merasa fitur-fitur sistem ini berjalan dengan semestinya

6 Saya merasa ada banyak hal yang tidak konsisten (tidak serasi pada sistem
ini)

7  Saya merasa orang lain akan memahami cara menggunakan sistem ini
dengan cepat

8  Saya merasa sistem ini membingungkan

9  Saya merasa tidak ada hambatan dalam menggunakan sistem ini

10 Saya perlu membiasakan diri terlebih dahulu sebelum menggunakan

91. sistem ini

Figure 25 . SUS Question List

92. The results of the SUS test can be seen in Table 3, which when calculated using the SUS
assessment method, gets a score of 80.04. The calculation method for the SUS assessment method for
each respondent is as follows: the answer value for odd questions is minus one (1), plus each even
question calculated using the number five (5) minus the answer value. The total SUS value for each
respondent is then multiplied by 2.5 and the average is calculated to produce a final value in the form
of an average SUS value. Based on the SUS assessment table, a value of 80.04 is categorized as a
"Good" result, so it can be interpreted that the system is acceptable to users, and assesses their overall
experience as quite positive.

Table 3. SUS Questionnaire Results

Respondents Ql | Q2 | Q3 [ Q4 | Q5 | Q6 | Q7 | Q8 | Q9 Q10 SUS Value
1 5 1 5 1 5 1 5 1 5 1 100
2 5 2 5 1 5 1 5 1 5 2 95
3 3 2 3 4 3 3 2 3 4 4 475
4 5 2 4 3 4 2 4 1 4 4 7.5
5 4 2 4 3 5 2 4 1 5 3 77.5
6 5 1 5 3 5 1 5 1 5 1 95
7 5 2 4 2 5 2 4 2 4 2 80
8 4 1 4 2 4 2 3 2 4 3 72.5
9 3 4 3 3 3 4 3 3 4 4 45
10 5 1 5 5 5 1 4 1 5 1 87.5
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Respondents Ql | Q2 | Q3 [ Q4 | Q5 | Q6 | Q7 | Q8 | Q9 Q10 SUS Value

44 4 2 3 5 5 4 4 1 5 5 60
45 5 2 4 1 4 2 4 2 4 2 80
46 4 2 5 4 4 3 3 2 4 4 62.5
47 3 2 3 3 4 3 4 3 3 4 55
48 5 5 5 2 5 1 5 1 5 3 82.5
49 5 1 5 1 5 1 5 1 5 2 975
50 5 1 5 2 5 1 5 1 5 5 87.5
51 5 1 5 2 5 2 5 2 5 3 87.5
52 4 1 4 2 4 2 4 2 4 3 75
53 3 3 3 4 3 3 2 4 2 4 375
54 5 3 5 3 4 3 4 3 4 4 65
55 3 3 3 4 3 3 3 4 3 4 42.5
56 5 1 5 1 5 1 5 1 5 1 100
57 4 3 3 3 3 3 3 3 3 3 52.5

Average value 80.04

93.
3.2.3 Access Speed Evaluation

94. The evaluation of access speed is applied to determine the speed of website access from
the user or client side. Based on the test conducted using the GTmetrix service in Figure 26, it is
known that the average loading speed of the Dampit Trans Solo car rental website page is 1.8 seconds
with website performance falling into category A. This speed can be said to be in accordance with the
standards of Nielsen which states that the loading time or waiting time of a website is said to be good
if it is no more than 10 seconds [23] . The Dampit Trans Solo system access speed test was also
conducted using Google PageSpeed Insights as seen in Figure 27, it is stated that the website
performance value reaches 95, system accessibility reaches 80, best practices reach a value of 96, and
the search engine optimization (SEQ) performance value reaches 82.

A 97% 11s Oms 0.0
-
IS BN warr|
[ e | e .'.
95.

Figure 26 . GTmetrix Test Results
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Figure 27 . Google PageSpeed Insights Test Results

96. 4. Conclusion

Implementation of cloud computing on a website- based car rental system at Dampit Trans Solo
using the SDLC waterfall model method is capable of... produce a satisfying and highly reliable web
application. The website -based car rental system that was created has a prominent advantage in terms of
functionality, proven by Black Box testing on all features and the results are "valid" or error-free. In terms
of its level of usability in real cases, the system is measured using the System Usability Scale (SUS) test,
resulting in a value of 80.04 with a "Good" assessment range for the system according to 57 respondents.
The use of Google Cloud as a cloud computing service platform also greatly facilitates the design of a
secure, scalable, fast, and relatively cost-effective cloud infrastructure . With such a design, the Dampit
Trans Solo car rental system access speed performance is very good, where based on GTmetrix and
Google PageSpeed Insights the average time needed for users to access the page is only 1.8 seconds, and
the website performance reaches a value of 95.

Overall, the implementation of cloud computing greatly helps developers in building application
systems with excellent performance and can be relied on in real business processes. In the future, the system
can be further optimized in the use of Google Cloud services implemented with programs, in order to
improve website speed performance , maximize security and infrastructure monitoring , and adjust the
service budget to the needs of real company cases. The system also needs to be improved in terms of user
experience (UX) by adjusting the needs of real case admins and users, so that the potential of all features
can be maximized.
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