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Abstract 

 

This research shows that in today's digital era, users of electronic devices such as smartphones often 

experience difficulties in managing their battery power needs, especially when using power banks. 

Uncertainty in the availability and maintenance of power bank rentals can cause inconvenience to users. 

Therefore, a system is needed that can facilitate the process of renting and managing power banks. This 

research aims to design a website-based power bank rental monitoring system. The methods used in this 

research include a framework for designing the system and testing using black-box testing to ensure 

application functionality. System development was conducted through five stages: planning, analysis, 

design, implementation, and testing. RFID technology was applied to facilitate the payment process, while 

Wi-Fi was used for interaction between the user and the application. The features in the system include 

dashboard, member data, power bank data, and transaction data, which are designed to make it easier for 

administrators to manage rental data. The research shows that the developed application successfully 

simplifies the process of purchasing, paying, and returning power banks with easily accessible features and 

timely notifications. This application not only provides a practical solution for users in managing power 

bank rentals, but also helps admins in handling transactions and generating reports. Thus, this system is 

expected to fulfill users' needs for battery power more efficiently. 

 

Keywords: Power Bank Rental; Website Application; Transaction Monitoring; RFID Card. 

 

1 Introduction 

Smart phones are wearable devices that 

contain features that help people perform tasks, 

including portable computing systems, recording 

devices, and enhanced memory, making them a 

common social phenomenon (Mehmood et al., 

2021). Smart phone usage is mostly used by those 

aged 21-30 in China, which reached 68.4% in 2011 

and continues to increase every year. Adults and 

teenagers check their smart phones 150 times a day, 

or every 6 minutes. Recent studies have shown that 

the frequency of smartphone addiction reaches 

60% in the elderly population. Although smart 

phones are useful and beneficial products, their 

excessive use, especially among young people, has 

led to the addition of alarming numbers, becoming 

a social problem. 

Smartphone battery storage capacity is a 

time when used in the activity and mobility of using 

applications on smartphones can quickly drain 

battery capacity (Narayan R & Venkateswarlu M, 

n.d., 2020). Busy work and a lot of moving places 

has become the lifestyle of most people, this makes 

communication devices such as smartphones a 

necessity, but also very annoying. may work 

outside the home because of the battery power 

system. Using a power bank as a portable charging 

device has many advantages (Syafriwel & Yayang 

Martua Naibaho, 2019). Including easy portability, 

keeping devices handy in places without electricity, 

and the ability to charge multiple devices at the 

same time. Therefore, the importance of renting a 

power bank is increasingly felt (Chan, 2023). 

Renting a power bank is a practical solution to the 

sudden need for additional battery power. 
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Electronic banking systems offer many 

payment options, ranging from cash payments to 

contactless transactions and RFID cards, thus 

increasing the value of services among different 

groups of people (Sunanda et al., 2020). Not only 

do users have quick and easy access to backup 

batteries, but they also like the ease of ordering, 

paying, and returning devices. These functions 

allow power banks to be an effective and efficient 

solution to the challenges of battery consumption 

in the digital lifestyle. 

This research addresses the implementation 

of instant payments that enable users to charge their 

portable devices within minutes through the use of 

price tags (Azzahra et al., 2022). The study 

highlights the growing demand for rapid charging 

solutions, particularly in public spaces or during 

travel. The methodology involves developing an 

integrated system that combines smart price tags 

with a user-friendly interface, allowing users to 

select their devices and specify the amount of 

power they wish to transfer from the power bank. 

This intuitive process minimizes transaction time 

and incorporates feedback mechanisms to enhance 

user experience. Results show that the instant 

payment system significantly reduces charging 

time compared to traditional methods, increases 

convenience by allowing multiple devices to be 

charged simultaneously, and eliminates the need 

for extensive wiring. Overall, the research provides 

valuable insights into integrating payment systems 

with charging solutions, addressing a critical need 

in today’s digital lifestyle. 

This research focuses on the analysis and 

design of websites that meet contemporary needs 

(Woody et al., 2020). This research highlights the 

important role played by websites in various 

industries, including companies, organizations, and 

individuals. The problem addressed in this research 

is the need for an effective online presence in an 

increasingly digital world. The methodology used 

was to analyze existing website designs and 

identify key features that improve user interaction 

and accessibility. The findings show that websites 

have evolved to be more than just a display of 

information; they are now an important tool for 

brand building, improving accessibility and driving 

user engagement. Overall, this research 

underscores the importance of effective website 

design in achieving business and organizational 

goals in the digital age.  

This research explores the development of a 

solar panel-based power generation system that 

utilizes the Internet of Things (Nurunnisa & Thalib, 

2022). This research addresses the problem of 

managing costs related to charging electronic 

devices such as smartphones, so that they can be 

used in public places without relying on additional 

electricity costs from PLN. The method used 

involves building a device equipped with three 

types of sensors: RFID Reader RC522 sensor to 

read and detect the presence of RFID cards, digital 

clip meter to measure the voltage of electrical 

circuits on solar panels, and pyrometer sensor to 

assess the intensity of sunlight throughout the day. 

The results show that the system effectively 

supports the use of solar energy for device 

charging, significantly reducing operational costs 

while encouraging sustainable energy solutions in 

public areas. Overall, this research demonstrates 

the potential of IoT technology in improving the 

accessibility and efficiency of solar panel-based 

charging systems. 

In this context, the objective of this research 

is to create and implement an online electronic 

banking system that facilitates data management 

for managers. The system includes features such as 

dashboards, user data, electronic bank data, and 

transaction data to simplify the management 

process. This research uses a prototyping method 

that allows the development and customization of 

the system based on user feedback. The constraints 

found include various features such as the use of 

RFID cards as part of the lease, minimum inventory 

requirements, as well as authentication 

requirements with ID cards or student cards for 

security and power bank returns. In addition, the 

balance on the RFID card cannot be exchanged for 

cash. This research is expected to be useful, among 

others, to facilitate users in finding and renting 

power banks according to their needs, as well as 

transaction management and reporting by 

managers. By using this system, it is expected that 

e-wallet rental can be done more quickly and easily 

by users and operators. 

 

2 Method 

This research method uses a framework to 

plan and organize ideas based on objectives. 

Furthermore, the research activities used in this 

method are described as shown in Figure 1. 
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Needs Planning

Identify how to work 
System Functional Analysis

System Non-Functional Analysis

Software Requirements

Explaining how the system works
Describe the features of the system

1. Software requirements analysis

2. Hardware requirements analysis

1. Network topology design

2. System workflow design

3. Hardware schematic design

4. Context diagram design

5. Usecase diagram design

6. Design diagram activity

7. Sequence diagram design

8. Design of deployment diagram

9. Database
1. Website Display

2. Program Code

Website-based Powerbank 

Rental Application

 
Figure 1. Thinking Framework 

 

2.1 Planning 

At this planning stage, outline specific goals 

for the power bank charging system, which 

improve user experience and efficiency. Analysis 

of market needs and user risks was methodically 

conducted, including the use of action plans to 

mitigate risks. In addition, resource allocation, such 

as budget and manpower, was conducted, and a 

project schedule was designed to ensure that all 

participants understood the tasks and timelines to 

be adhered to, thus creating a structured working 

environment for project execution. 

 

2.2 Analysis 

During the analysis stage, Tim evaluated 

each aspect of the power bank requirements by 

examining the important features that should be 

included, such as user registration and transaction 

processing. In addition to functional analysis, non-

functional aspects such as system performance and 

security are also examined. The result of this 

analysis is an accurate document that serves as an 

important guideline during the design phase. It is 

intended to ensure that the implemented system can 

reduce user risk and conform to industry standards. 
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2.3 Design 

During the design phase, developed 

prototypes and user interface sketches for the 

power bank charging system. This process 

describes the functionality of the application and 

the user's interaction with the system, as well as the 

technical structure that supports the overall 

functionality of the system. After receiving 

feedback from the community of interest, a final 

design was created to ensure that the user interface 

was not only visually appealing but also intuitive 

and easy to use before moving on to the 

implementation phase. 

 

2.4 Implementatation 

At the implementation stage, the developers 

build the application according to the 

predetermined design. This process includes 

writing down the code, establishing a data base, and 

integrating technologies like RFID to make the 

payment process easier. The outcome of this phase 

is the functional prototype of the power bank 

system, where the initial test indicates that all of the 

primary features function properly and provide a 

strong foundation for further extensive testing. 

 

2.5 Testing 

During the testing phase, the system is 

thoroughly evaluated to identify and fix any bugs 

or issues that may arise. Different types of tests are 

performed to ensure that all functions work as 

expected and the integrity of the system is 

maintained. The results of the investigation showed 

that the system was functioning well, although 

there were some minor issues that needed to be 

fixed. Feedback from users showed a high level of 

satisfaction, which indicates that the system is not 

only functional but also easy to use, and this 

confirms that users have provided accurate 

feedback throughout the development process. 

 

3 Result 

3.1 Planning 

Based on the problems raised by researchers, 

it is expected that this power bank rental 

monitoring application requires a website that can 

provide all the functions needed to rent power 

banks efficiently, including the process of ordering, 

paying, returning, and reporting in general. 

A. Needs Planning 

Software requirements planning is a 

systematic process for identifying, 

documenting, and planning requirements. 

Requirements that must be met by the 

software system to achieve the desired goals. 

This process includes several important steps 

to ensure that the developed software meets 

user expectations and other functional and 

non-functional requirements. 

 

B. Identify Ways of Working 

Identify current system performance, 

which is the process of understanding, 

analyzing, and documenting the system 

functions that are currently active or 

operating in a particular environment. This 

process is important for various purposes, 

such as updating the system, integration with 

other systems, or migration to a new system. 

Here is a more detailed description of this 

process. 

 

3.2 Analysis 

In this phase, researchers conducted a needs 

analysis which was divided into two parts, namely 

functional systems and non-functional systems, the 

purpose of these two parts was to take care of all 

the functional needs of the website. 

A. System Functional Analysis 

Functional system analysis is a 

process that describes how the system works 

to meet user needs. In this case, the website 

created should allow administrators to log in 

and manage power bank data, member data, 

and transactions in detail. Further 

explanation for this is as follows. 

B. System Non-functional Analysis 

Non-functional system requirements 

analysis falls into two categories: software 

requirements analysis and hardware 

requirements analysis. Hardware analysis 

aims to facilitate the process of designing 

and implementing this system. 

1. Software requirements analysis This 

analysis is needed to determine the 

minimum specifications needed to create 

the software. 

2. Hardware Requirements Analysis 

Minimum laptop hardware specifications 

required for users to run the website. 
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3.3 Design 

3.3.1 System Workflow 

Here is a screenshot of the workflow design 

of the power bank rental site. This specification is 

presented in the form of a flow chart, shown in 

Figure 2. 

System Workflow

Member System Admin

Start

The tenant 
comes to 
the rental 

place

Log in to the power 
bank rental website

Click on the 
registration 

menu

Display the 
Registration 

pageInput 
personal 

data

Click the create 
account button

Tenant data 
validation

Account created 
successfully

Admin login

Enter 
username 

and 
password

Validate 
admin data

Display the 
dashboard page

Click the 
user 

menu

Enter user data to 
be registered as a 

member 

Successfully add 
a member

Validate user data 
that wants to be 
registered as a 

member

Registered 
members do not 

need to re-register 
when rentingConducting 

rentals

Rental transaction data 
will be entered into the 
website automatically

Finish

No

Yes

Yes

No

Yes

Include

Admin or 
tenant

No

 
Figure 3. System Workflow 

 

3.3.2 Context Diagram 

A context diagram is a visual representation 

of a system that describes the relationship between 

the system and the external entities that interact 

with it. This diagram serves as a communication 

tool that helps understand the system's boundaries 

and the main data flows between the system and its 

environment. This can be seen in Figure 4. 

 

Admin

1. Member data
2. Powerbank data
3.Transaction datai

4.UID

1. Member data
2. Powerbank data
3.Transaction data

1. Powerbank data

1. User data
2. Login

Website-based 
Powerbank Rental 

Monitoring 
Application

Member  
Figure 4. Context Diagram 

 

 

3.3.3 Use Case Diagram 

A use case diagram describes the desired 

functionality of a system. This diagram shows the 

benefits of the system. The use case diagram is 

shown in Figure 5. 

 

Login

Manage member data

Manage power bank data

Manage transaction data

View member data

View power bank data

View transaction data

Early registration

View initial registration data

<<include>>

Admin
Member

 
Figure 5. Use Case Diagram 

 

3.3.4 Activity Diagram 

Activity diagrams are used to visually 

represent the steps involved in various activities, 

such as business processes and user scenarios. This 

graphic not only illustrates the steps that are taken, 

but it also models the actions that will be taken 
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when a certain action is completed. Diagrams of 

activities are useful for modeling several aspects of 

a system: diagram aktivitas login illustrates the 

process of logging in to the system; diagram 

aktivitas mengelola data anggota indicates the steps 

to add, remove, or modify data anggota; diagram 

aktivitas mengelola data power bank illustrates the 

process of gathering information related to power 

banks; and diagram aktivitas mengelola data 

transaction indicates the steps to improve power 

bank transactions. In this way, an activity diagram 

provides clear illustrations of many processes that 

occur inside a system. 

1) Login Activity Diagram 

In this section, administrators and members 

enter the system. Here is a task diagram that shows 

the steps that admins and members take when 

logging in. This can be seen in figure 6. 

 

Login

Admin / Member System

Opening the Website

Display the dasbhoard page

Validate username 
and password

Enter username and 
password

Display the login page

Start

Invalid

Valid

End

 
Figure 6. Login Activity Diagram 

 

2) Activity Diagram of Managing Member Data 

In this section, the administrator manages 

member data. The following activity diagram 

shows the steps taken by the administrator when 

managing member data. This can be seen in Figure 

7. 

 

Manage Member data

Admin System

Click on the member data 
menu

Display the member data 
page

Start

Click the add member 
button

Input member data

Click the add member 
button

Member 
data 

validation

Member data saved

No

Yes

End

 
Figure 7. Activity Diagram of Managing Member 

Data 

 

3) Activity Diagram of Managing Power Bank 

Data 

In this section, the administrator manages the 

power bank data. Here is a task diagram showing 

the steps taken by the administrator when 

managing power bank data. This can be seen in 

Figure 8. 

 
Manage Powerbank data

Admin System

Click on the power bank 
data menu

Display the power bank 
data page

Start

Click the add power 
bank button

Input power bank data

Click the add power 
bank button

Power bank 
data 

validation

Powerbank data saved

No

Yes

End

 
Figure 8. Activity Diagram of Managing Power 

Bank Data 
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4) Activity Diagram of Managing Transaction 

Data 

In this section, the administrator manages 

member data. Below is a task diagram showing the 

steps taken by the administrator when managing 

member data. This can be seen in Figure 9. 

 
Manage Transaction data

Admin System

Click on the transaction 
data menu

Display the transaction 
data page

Start

Click the delete 
transaction button

Transaction data 
deleted

End

 
Figure 9. Activity Diagram of Managing 

Transaction Data 

 

3.4 Implementation 

In the software design implementation stage, 

where the entire system design is carried out and 

the hardware and software system requirements are 

identified. At this stage, several important 

components are included: login source code, which 

is used to implement the user login process; 

index.php, namely the main application that 

functions as the initial interface for users; 

member.php, which is a script that contains 

information about the user, such as password, 

password and password; power bank.php, which is 

a script that is responsible for loading information 

about the power bank; and transaction.php, which 

is a script that contains information about the power 

bank transaction process, including maintenance 

and transactions. In this case, the implementation 

phase focuses on developing and maintaining 

system requirements. 

1. Source code login, in the energy bank rental 

application, enter . php functions as a security 

gate that requires users to authenticate before 

accessing certain functions by accessing the 

.php program code like this: 

 

 
Figure 10. Source Code Login 

 

 
Figure 11. View Login 

 

2. index.php is the main file of the power bank 

rental application which functions as the main 

entrance to the system, indexing the program 

code.php is like this: 

 
Figure 12. Source Code Dashboard 

 

 
Figure 13. View Dashboard 

 

3. Member.php is a page that displays information 

about members registered with the energy bank 

rental system, the member program code.php is 

like this: 
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Figure 14. Source Code Member 

 

 
Figure 15. member data 

 

4. PowerBank.php is the home page of the power 

bank rental system, which is responsible for 

displaying a list of power banks available for 

rent. power bank program code.php is like this: 

 

 
Figure 16. Source Code power bank data 

 

 
Figure 17. View power bank data 

 

5. Transaction.php is a site that facilitates the 

process of renting power banks online. Through 

this page users can make power bank rental 

transactions as needed, the transaction software 

code.php is like this: 

 

 
Figure 18. Source Code transaction data 

 

 
Figure 19. View transaction data 

 

4 Testing 

Testing of this application is done using the 

black box testing method. The black box testing 

method involves testing different software and 

applications to find out whether the software and 

applications are working properly and optimally or 

not. This was done with the following steps:  

1) 1.Run the application. 

2) Observe the application process and check if 

it fulfills the objectives stated on the test 

sheet.  

3) Complete the test sheet based on the 

observation of the application. 

 

 

 

 

 

 

 

 

 



Jurnal Teknologi Sistem Informasi dan Aplikasi  ISSN: 2654-3788 

Penerbit: Program Studi Teknik Informatika Universitas Pamulang  e-ISSN: 2654-4229 

Vol. 7, No. 4, Oktober 2024 (1439-1450)  DOI: 10.32493/jtsi.v7i4.43215 

 http://openjournal.unpam.ac.id/index.php/JTSI 1447 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 

International (CC BY-NC 4.0) License 

Copyright © 2024 Randa Rahman, Ritzkal, Fitrah Satrya Fajar Kusumah 

Table 1 Testing 
Test 

ID 

Description Expected Result Test Result Conclusion 

1 Successful Login: Open the 

login page at 

http://localhost/penyewaan/i

ndex.php. In the login form, 

enter a valid username and 

valid password (example, 

username: admin, password: 

admin123) and click the 

login button. 

The system verifies credentials 

and, if valid, redirects the user 

to the dashboard page. The 

dashboard should display key 

options and the user’s name at 

the top. 

The system 

redirects to the 

dashboard with user 

information visible. 

Valid 

2 Failed Login (Invalid Data): 

Open the login page and 

enter an invalid username 

and password (example, 

username: wrongUser, 

password: wrongPass), then 

click the login button. 

The system checks the 

credentials, detects them as 

invalid, and displays an error 

message: Username not 

registered or password 

incorrect. The system stays on 

the login page. 

An error message 

Username not 

registered or 

password incorrect 

is displayed, and the 

login page remains. 

Valid 

3 View Dashboard: After a 

successful login, navigate to 

the main menu and click on 

Dashboard. 

The system should load the 

dashboard page, displaying all 

relevant information such as 

user statistics, notifications, 

and recent activities. All 

elements should be fully 

loaded. 

The dashboard page 

loads with all 

sections visible and 

accessible. 

Valid 

4 View Member Data: After 

logging in, navigate to the 

main menu and click on 

Member Data. 

The member data page loads, 

displaying a table with all 

registered members, their 

details, and options for editing 

and deleting each entry. 

The member data 

page displays the 

table of members 

with edit and delete 

options for each 

entry. 

Valid 

5 Add Member Data: After 

logging in, click on Add 

Member in the main menu. 

Fill out the form with new 

member information 

(example, name: Randa 

Rahman, contact: 

123456789), then click Save. 

The system saves the new 

member data and displays it in 

the member list. The new entry 

should be visible in the 

member data table with correct 

details. 

The new member 

appears in the 

member list with the 

entered details. 

Valid 

6 Edit Member Data: After 

logging in, go to the Member 

Data section, select a 

member to edit, click Edit, 

change the details (example, 

update contact information), 

and click Save. 

The system updates the 

member data in the database. 

The edited member's updated 

details should appear in the 

member list without any data 

errors. 

The member's data 

updates successfully 

and is reflected in 

the list. 

Valid 

7 Delete Member Data: After 

logging in, go to the Member 

Data section, select a 

member, click Delete, and 

confirm the deletion. 

The system removes the 

selected member from the 

database. The member should 

no longer appear in the 

member list. 

The selected 

member is removed 

from the member 

list. 

Valid 

8 Export Member Data 

History: After logging in, go 

to Member Data History and 

click Export PDF. 

The system generates a PDF 

file containing the member 

data history. The PDF should 

either display on-screen or 

The system 

generates and 

displays/downloads 

the PDF with the 

Valid 
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Test 

ID 

Description Expected Result Test Result Conclusion 

automatically download, correct member data 

history. 

9 View Power Bank Data: 

After logging in, navigate to 

Power Bank Data in the main 

menu. 

The power bank data page 

loads, displaying a table with 

all registered power banks, 

their models, and 

specifications. Options for 

editing and deleting each entry 

should also be available. 

The power bank 

data page displays 

with all entries and 

options visible. 

Valid 

10 Add Power Bank Data: After 

logging in, click Add Power 

Bank in the main menu, enter 

the new power bank details 

(example, name: o-like, 

rental price: Rp.10.000), and 

click Save. 

The system saves the new 

power bank data and displays it 

in the power bank data list. The 

new entry should appear with 

the correct details. 

The new power 

bank is added and 

appears in the list 

with correct details. 

Valid 

11 Edit Power Bank Data: After 

logging in, navigate to Power 

Bank Data, select an entry, 

click Edit, change the name 

(example, update name), and 

click Save. 

The system updates the power 

bank data in the database. The 

edited entry should appear in 

the power bank list with the 

updated information. 

The power bank's 

data updates 

successfully and is 

reflected in the list. 

Valid 

12 Delete Power Bank Data: 

After logging in, go to Power 

Bank Data, select an entry, 

click Delete, and confirm the 

deletion. 

The system removes the 

selected power bank entry 

from the database. The deleted 

entry should no longer appear 

in the list. 

The selected power 

bank entry is 

removed from the 

list. 

Valid 

13 Export Power Bank Data 

History: After logging in, go 

to Power Bank Data History 

and click Export PDF. 

The system generates a PDF 

file containing the power bank 

data history. Depending on 

browser settings, the PDF 

should display on-screen or 

download. 

The system 

generates and 

displays/downloads 

the PDF with 

correct data history. 

Valid 

14 View Transaction Data: 

After logging in, navigate to 

Transaction Data in the main 

menu. 

The transaction data page 

loads, displaying a table of 

transactions, including dates, 

amounts, and statuses. 

The transaction data 

page displays with 

all transaction 

details visible. 

Valid 

15 Export Transaction Data 

History: After logging in, go 

to Transaction Data History 

and click Export PDF. 

The system generates a PDF 

file with the transaction data 

history. Depending on browser 

settings, it either displays on-

screen or automatically 

downloads. 

The system 

generates and 

displays/downloads 

the PDF with 

correct transaction 

history. 

Valid 

16 Logout: After logging in, 

click the Logout button in the 

main menu. 

The system successfully logs 

the user out, clears the session, 

and redirects to the login page. 

The system logs the 

user out and 

displays the login 

page. 

Valid 

 

5 Conclusion 

This research creates a web-based rental 

application that is able to manage member data, 

power banks and transactions. With this system, 

administrators can manage and monitor member 

data, power bank data and transaction data. This 
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application can provide an effective solution to 

energy bank rental needs on websites and increase 

the efficiency of managing transactions carried out 

by administrators. allows the admin to monitor the 

identity of members who rent and return power 

banks. 

Overall, this research shows that a web-

based power bank rental monitoring application 

using RFID technology has succeeded in providing 

an effective, safe and easy-to-use solution for users 

and service providers. This application not only 

improves transaction efficiency and rental 

management, but also improves user experience, 

thereby making an important contribution to the 

development of web-based rental systems. 
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