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Abstract: The development of information technology encourages retail business operators to
implement digital systems to improve service quality and operational efficiency. At Bismole Elektrik
Store, the processes of recording customers, purchase transactions, and calculating loyalty points
were previously done manually, leading to data recording errors and slowing down the service
process. Based on the observation of 120 customer transaction data and interviews with 2 store
owners and cashiers, several issues were found, such as difficulties in searching for customer data
and discrepancies in point calculations. This research aims to develop a web-based customer loyalty
point system using QR Code as a digital customer identity integrated with reward management, sales
reports, and real-time WhatsApp notifications. The system development uses the Waterfall method,
which consists of the stages of requirements analysis, design, implementation, testing, and
maintenance. The system is developed using the programming languages PHP, HTML, CSS,
JavaScript, and the MySQL database. The system evaluation was conducted using the Black Box
Testing method with 9 testing scenarios and User Acceptance Testing involving 5 users consisting
of the store owner, cashier, and customers. The results of the Black Box Testing showed that all
system features operated with a success rate of 100%, while the User Acceptance Testing results
indicated a user satisfaction level of 92%, demonstrating that the system is easy to use and capable
of supporting store operational activities. The research results show that the implementation of QR
Code can accelerate the customer identification process, automate point calculations, manage the
reward redemption process, and provide transaction information thru WhatsApp notifications. Thus,
the developed system can enhance the efficiency and accuracy of managing the customer loyalty
program at Toko Bismole Elektrik.
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1. Introduction

The rapid development of information technology has driven various business sectors [1] to
undergo digital transformation to improve operational efficiency and service quality to
customers. In the retail sector, the use of information technology not only functions to accelerate
business processes but also helps enhance the accuracy of customer data management,
transactions, and data-driven decision-making. The high level of business competition requires
entrepreneurs to provide fast, accurate, and customer-oriented services.

One of the strategies widely implemented to retain customers is the loyalty point program. This
program rewards customers with points each time they make a transaction, which can then be
exchanged for various other prizes [2]. Loyalty programs have proven to be able to increase
customer engagement, encourage repeat purchases, and strengthen long-term relationships
between customers and the company. However, the success of loyalty programs is greatly
influenced by the company's ability to manage customer data, transactions, and point
calculations accurately and consistently.
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Based on the observation conducted at Bismole Elektrik Store during January 2026 on 120
customer transaction data, it was found that the entire process of customer recording, purchase
transactions, and loyalty point management is still done manually using notes and searching for
customer phone numbers. This condition causes various operational challenges, such as the
lengthy process of customer identification, potential errors in point recording, difficulties in
tracing transaction history, and limitations in conveying information related to points and
rewards to customers. The results of interviews with the store owner and one cashier also
showed that the process of searching for customer data can take 1-3 minutes for each
transaction, especially as the number of registered customers continues to increase.

One of the technologies that can be used to address this issue is the Quick Response Code (QR
Code). QR Code is capable of storing information in the form of a two-dimensional code that
can be scanned using a digital device's camera, allowing for a faster and more accurate
identification process [3]. The application of QR Code in various information systems has
proven to accelerate the user identification process, reduce data input errors, and improve
service efficiency. Therefore, the use of QR Codes as digital customer identities is deemed
appropriate to support the implementation of loyalty point programs in retail businesses.

Previous research has extensively discussed the implementation of QR Codes and customer
loyalty programs. The research by Rusito and Putri implemented QR Code in a web-based
restaurant ordering system [3]. Suryawan et al. applied QR Code and barcode in a digital
payment system [4]. Bilqis et al. developed an employee attendance system based on QR Code
[5]. Meanwhile, the research by Kamal and Artanti, as well as Sari, focuses on the impact of
loyalty programs on customer satisfaction and loyalty [6], [7]. Nevertheless, most of these
studies still separate the functions of digital identification and customer loyalty management,
thus failing to provide an integrated system capable of managing customers, transactions, point
accumulation, reward redemption, and customer communication automatically within a single
platform. Furthermore, previous research generally focused only on technology implementation
or customer loyalty analysis without evaluating how the integration of QR Code, reward
management, and automatic notifications can support the operational efficiency of retail
businesses. Thus, there is still a research gap in the unavailability of a web-based loyalty point
system that integrates customer identification using QR Code, automatic point calculation,
reward management, transaction reporting, and real-time WhatsApp notifications into a
centralized system.

Based on the research gap, this study aims to design and build a Web-Based Customer Loyalty
Point System using QR Code with WhatsApp Notification and Reward Management features
at Bismole Elektrik Store. The developed system integrates QR Code as a digital identity for
customers, an automatic point calculation mechanism, reward management, sales reports, and
real-time WhatsApp notifications. The main contribution of this research lies in the integration
of these various components into a single platform capable of supporting the management of
customer loyalty programs more effectively, efficiently, and systematically in small and
medium-sized retail business environments.

2. Literature Review

The development of QR Code-based systems and loyalty programs has been widely
implemented in various business sectors and digital services. Research conducted by [3] on a
web-based restaurant ordering system, [4] on a payment system using QR Code, and [5] on an
employee attendance system shows that QR Code technology can increase the speed of user
identification processes, minimize data input errors, and improve operational efficiency. On the
other hand, research on loyalty programs conducted by [6] and [7]emphasizes that customer
loyalty programs have a positive impact on customer satisfaction and are capable of increasing
loyalty and repeat purchases. However, to conduct a critical synthesis of the research, it is
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necessary to identify the limitations of its functionality to find the research gap [8]. The
comparison of features, methods, and weaknesses of these key studies is summarized in Table

1.

Table 1. Comparison Of Previous Studies and Research Innovation

Research Main Development System Research L
Features Method Evaluation Limitations Con_trlbqun of
This Research
Rusito & QR Code- Development  Functional QR Code is only QR Code is used as a
Putri based of web-based system testing used for ordering digital identity for
(2024) restaurant  systems and does not yet customers that is
ordering support customer integrated with
system identity, loyalty transactions and
points, or customer  reward management.
engagement.
Suryawan QR Code Development  Validation of The system only Providing an
dkk. and of  Android transaction focuses on payments integrated system for
(2021) Barcode applications processes and and does not yet customer management,
payment functional support customer transaction recording,
system testing of management, reward and automatic point
payments programs, or the calculation.
development of
loyalty services.
Bilqis QR Code- Development  Testing the QR Code isonly Implementing QR
dkk. based of web-based accuracy of used for employee Code as a customer
(2025) employee  systems attendance authentication and identity to support
attendance data does not yet support  transaction processes
system customer transaction  and point management.
activities.
Kamal & Analysis Quantitative Analysis of Not producing a Developing a web-
Avrtanti of Research customer digital system to based loyalty point
(2024) customer  Method satisfaction manage the loyalty system with an
loyalty and loyalty program automatic point
programs automatically. calculation and reward
redemption
mechanism.
Sari Customer  Descriptive Analysis  of Has not yet provided Adding real-time
(2022) loyalty Research customer adigital systemand  WhatsApp notification
and CRM  Method behavior and automated integration to enhance

loyalty

communication with
customers.

customer interaction
and service.

Based on the comparison of previous research, the application of QR Code technology has
proven to enhance user identification speed and operational process efficiency. However, most
research still focuses on specific functions and has not yet provided a system capable of
integrating customer management, transactions, loyalty points, reward management, and real-
time customer communication into a single platform. Additionally, previous research has been
limited to functional testing, so aspects such as system usability, user acceptance, data security,
and the system's ability to scale according to the increasing number of users and transactions
have not been extensively discussed.

Based on the research gap, this study develops a Web-Based Customer Loyalty Point System
with QR Code Integration, WhatsApp Notifications, and Reward Management at Bismole
Elektrik Store. The developed system not only integrates the processes of customer
identification, transactions, automatic point calculation, reward redemption, and real-time
information delivery via WhatsApp, but it is also evaluated using Black Box Testing and User
Acceptance Testing (UAT) methods to ensure the system meets user needs, is easy to use, and
has a good acceptance rate.
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3.Methods

A. Research Data and Location

This research was conducted at Toko Bismole Elektrik located in Kembang Village, Jekulo
District, Kudus Regency. The data required for this research were obtained directly from Toko
Bismole Elektrik as the primary source. The data collection methods used in this research are
as follows [9]: 1) Observation, conducted to observe the process of customer management,
transactions, and the provision of loyalty points which are still done manually. The observation
was carried out during the period of January 2026 by analyzing 120 customer transaction data.
The data obtained includes quantitative data such as the number of customers, transaction dates,
product types, purchase amounts, transaction values, and gift redemption history, as well as
qualitative data such as service flow and obstacles faced in the customer recording and point
management processes. 2) Interviews were conducted semi-structured with two informants,
namely the store owner and cashier, using an instrument in the form of a questionnaire regarding
system needs, loyalty point management mechanisms, gift redemption processes, the use of QR
Codes as digital customer identities, and obstacles in the current system. The interview results
yielded qualitative data on user needs and expectations for the system, as well as quantitative
data on point allocation rules, available gift quantities, and customer transactions. 3) Literature
review was conducted by examining journals, books, and previous research related to loyalty
point systems, QR Code technology, web-based systems, the Waterfall method, and system
testing as the theoretical foundation and reference in the system development process.

B. Sysytem Development Method

The system development in this research uses the waterfall model. This model applies a
systematic and sequential approach. Each stage must be completed first before proceeding to
the next stage [10]. The application of the Waterfall method in this research was chosen because
it provides structured steps at each stage of application development, from requirements
analysis to system maintenance [11]. The stages of the waterfall model can be seen in Figure 1.

|

—

Testing
Maintenance

Figure 1. Waterfall Method

1. Analysis

The analysis stage is conducted to identify the functional and non-functional requirements
of the system based on observations, interviews, and literature studies. The functional
requirements of the system include customer data management, QR Code scanning, loyalty
point transactions, reward redemption, gift catalog management, transaction reports, and
WhatsApp notifications. The system implements a rule of earning 1 point for every
transaction of at least Rp.10,000, points can be accumulated without an expiration period
as long as the customer's account is active, and reward redemption is based on the number
of points determined by the store. Non-functional requirements include data security,
usability, access speed, and system compatibility across various devices and browsers.
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2.

Design

The design phase aims to translate system requirements into a design form before the
system is implemented [12]. The design phase includes the creation of system architecture,
database design, user interface design, as well as the creation of diagrams such as use case
diagrams. This phase aims to provide a comprehensive overview of the processes and
relationships between system components before implementation.

Coding

The implementation is carried out thru coding, where developers convert the system design
into code that can be executed by a computer [13]. The system is developed using PHP as
the main programming language, MySQL as the database, and HTML, CSS, and JavaScript
to build the user interface. At this stage, various features are implemented such as login,
adding customers, generating QR Codes, point transactions, claiming rewards, transaction
history, sales reports, and WhatsApp notification integration for customers.

Testing

The testing phase is conducted to ensure that all system features operate according to user
needs. Testing was conducted using the Black Box Testing method with test scenarios on
the login feature, adding customers, point transactions, claiming rewards, customer data,
gift catalog, transaction history, point redemption history, and sales reports. Additionally,
User Acceptance Testing (UAT) was conducted involving (store owners, cashiers, and
customers) to evaluate aspects of usability, feature alignment with operational needs, and
user acceptance of the system. The test results are used as a basis to ensure that the system
meets user needs in terms of both functionality and usability.

Maintenance

The maintenance phase is carried out after the system has been fully developed and is ready
to be used at Toko Bismole Elektrik. At the maintenance stage, system monitoring is
conducted to identify and fix bugs, optimize performance, add new features based on user
needs, enhance security with the latest patches, and document changes to facilitate future
system management [14]. With regular maintenance, the system is expected to
continuously support customer management and loyalty point programs effectively,
efficiently, and sustainably.

4. Results and Discussion
Functional Requirements
Functional requirements are needs that contain the functions that can be performed and the
information produced by the system, including how the system should react to certain inputs
and how the system behaves in specific situations. The functional requirements for this system

are:
Table 2. Functional Requirements of the Bismole Elektrik Loyalty Point System
N Actor Functional Requirements
1. Admin,Cashier Logging in and managing customer data and customer QR Codes
2. Admin,Cashier Conducting transactions, adding points, and redeeming rewards automatically
3. Admin,Cashier Viewing transaction history, customer point redemption history, and the gift

o ke

catalog
Admin Managing sales reports
System Sending WhatsApp notifications regarding customer registration, point

additions, and gift redemptions

System Design

Use Case Diagram

The Use Case Diagram in the Bismole Elektrik Loyalty Point system is used to illustrate the
interaction between actors and the developed system [15]. Additionally, the use case diagram
is a diagram that shows the user's role and how that role is when using the system [16]. In this
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diagram, there are two main actors, namely the admin and the cashier. The Use Case Diagram
for the Customer Loyalty Point System Using QR Code at Bismole Elektrik Store can be seen
in Figure 2.

2. Add Customer

3. Point Transaction
4. Redeem Reward
‘_
Administrator
6. Reward Catalog

7. Transaction History

8. Point Redemption History

Figure 2. Use Case Diagram of Bismole Elektrik Loyalty Point System
User Interface
This section discusses the User Interface or the user interface of the Customer Loyalty Point
System Using QR Code at Bismole Elektrik Store, which was created as a solution to facilitate
the management of customer data, point transactions, gift redemptions, and sales report
generation. The system interface is designed to be user-friendly for admins and cashiers in
carrying out operational processes effectively and efficiently.
1. Login Page
The login page is the initial page used to access the Customer Loyalty Point System. On
this page, there are fields for username and password that must be filled in by the user to
perform the authentication process. The login page is used by admins and cashiers
according to their respective access rights. After the login data is successfully verified by
the system, users will be directed to the dashboard page to access the available features
according to their respective roles.

SelamatDatang
Kembali

Loyalitas
Tanpa Batas.

Figure 3. Login Page
2. Dashboard Page
The dashboard page is the main page displayed after the user successfully logs into the
system. This page presents concise information about system activities, such as the number
of registered customers, the number of available rewards, total transactions, and other
important information. The dashboard helps users monitor the system's condition quickly
and efficiently.
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Figure 4. Dashboard page
3. Add Customer Page
The add customer page is used to register new customers into the system. Admin or cashier
can enter customer data such as name and phone number. After the data is successfully
saved, the system will automatically send a notification via WhatsApp to the registered
customer number. The notification contains a QR Code that serves as the customer's digital
identity. This QR Code is used for the scanning process during transactions or gift
redemptions, allowing for faster and more accurate customer identification.
[ oo - L

Jop—
& Informasl DataDirl

Mamalenghas

Figure 5. Add Customer Page

Halo NJ, Selamat datang di Bismole Elektrik
Loyalty! &

Berikut adalah Kartu Member Digital Anda.
Tunjukkan QR Code ini kepada kasir kami setiap

kali Anda berbelanja untuk mengumpulkan poin
dan menukarkannya dengan hadiah menarik!

Unduh Kartu Member (QR Code) Anda di
sini:
https:/tmpfiles.org/dl/wiw6l0CfEADT/bsm
-2605818.png
(Link ini hanya berlaku 60 menit, segera simpan
foto barcode-nya di galeri HP Anda)

| Sent via fonnte.com

Figure 6. Automatic gr code creation message
4. Point Transaction Page

The point transaction page is used to record customer transactions and automatically add
points based on the purchase amount. The transaction process is carried out by scanning
the customer's QR Code, allowing the system to automatically display customer data. After
the transaction is successfully processed, the customer's points will increase according to
the predetermined rules, and the system will send a WhatsApp notification as information
on the number of points earned.
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Figure 7. Point Transaction Page
Halo NJ,

Terima kasih telah berbelanja sebesar Rp
550.000 di Bismole Elektrik!

& Anda mendapatkan +55 Poin dari transaksi
ini.
Total Poin Anda sekarang: 57 Pts

Kumpulkan terus poin Anda dan tukarkan dengan
hadiah menarik dari kami!

| Sent via fonnte.com 15
Figure 8. total exchange point notification
5. Prize Claim Page
The reward claim page is used to exchange customer points for the prizes available in the
catalog. The system will check the number of customer points before the claim process is
carried out. If the number of points is sufficient, the system will automatically deduct the
customer's points and record the gift redemption transaction in the system's history.
Customers will also receive a WhatsApp notification regarding the successful completion
of the reward redemption process.

- Aovmanya
’Z BISMOLE <]

Klaim Hadiah

Pilih Petanggen

Figure 9. Prize Claim Page
6. Sales Report Page
The sales report page is used to display transaction data that has occurred within a certain
period. The information displayed includes the number of transactions, total sales, and the
activity of awarding points to customers. This page helps the admin in monitoring,
evaluating, and making decisions based on the sales data stored in the system.
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Figure 10. Sales Report Page

7. Transaction History Page
The transaction history page is used to display all customer transaction activities that have
been recorded in the system. The information displayed includes customer identity,
transaction date, purchase amount, number of points earned, and transaction status. This
feature makes it easier for admins and cashiers to track transaction data if needed.

-
B BisMoLE o
B3 Deshiomd

.

Riwayat Transaksi
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20... 210 - 284 ..

B Dtz Prisggsn

Figure 11. Transaction History Page

Based on the results of the system implementation that has been carried out, the developed
customer Loyalty Point system is able to provide improvements compared to the manual
process previously applied at Toko Bismole Elektrik. The use of QR Code as a digital identity
for customers helps speed up the customer identification process and reduces recording errors
that can occur in the manual process. In addition, the processes of point calculation, transaction
recording, and transaction history management are carried out automatically, thereby helping
admins and cashiers improve the efficiency of customer data management.

The integration of WhatsApp notifications allows customers to receive information related to
registration, point additions, and gift redemptions automatically, thereby enhancing
communication between customers and the store. The sales report and transaction history
features also provide ease in the monitoring and evaluation process of the loyalty point program.
Thus, the developed system is capable of offering a more effective, accurate, and structured
customer loyalty management compared to manual recording methods.

System Testing

1. Black Box Testing

System testing is conducted using the Black Box Testing method to ensure that all features
function according to requirements [17]. This testing also focuses on the conformity of the
system's output to input scenarios without examining the internal code structure [18]. The
results of the Black Box Testing can be seen in Table 3.
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Table 3. Black Box Testing Results
No Tested Test Steps Expected Results Status
Menu
1. Login User login enters username and Login successful and users will be Successful
password directed to the dashboard
corresponding to their role (admin and
cashier).
2. Add Admin/cashier fills in the full Customer data has been successfully Successful
Customers  name and WhatsApp number of saved to the database, the customer
the new customer, then presses the  receives initial bonus points, and the
"Register Customer" button. system displays the membership card
along with the customer's QR Code.
3. Point Admin/cashier scans the The system successfully displays Successful
Transaction  customer's QR code or performs a customer data, automatically
manual search, then enters the calculates points based on transaction
transaction amount and presses the  amounts, stores transactions, and adds
"Process Transaction" button. points to customer accounts.
4. Claim Prizes Admin/cashier ~ searches  for The system successfully verified the Successful
customers, selects gifts from the customer's points, deducted points
catalog, and then presses the claim according to the selected reward,
gift button. stored the redemption history, and
displayed a  successful  claim
notification.
5. Customer  Admin/cashier opens the customer  The system successfully displayed the  Successful
Data data page and performs search, customer list, performed data
edit, or delete customer data. searches, updated customer data, and
deleted customer data according to the
selected action.
6. Gift Catalog Admin/cashier adds, edits, or The system successfully saved the Successful
deletes gift data in the gift catalog. changes to the gift data, displayed
stock and reward point information,
and automatically updated the gift
catalog.
7. Transaction  Admin/cashier opens the  The system successfully displayed the  Successful
History transaction history page and entire transaction history of customer
performs a search and filter of points, performed data search and
transaction data. filtering, and displayed transaction
details correctly.
8. Point Admin/cashier opens the exchange  The system successfully displayed the  Successful
Exchange  history page and performs a search  entire history of customer reward
History and filter of the gift exchange data. redemptions, performed data searches
and filtering, and correctly displayed
the details of point redemptions.
9.  Salesreport Admin selects the report period The system successfully displays a Successful

and exports the report data.

summary of the sales report,
transaction and point graphs, and
generates report files in PDF, XLSX,
or CSV format.

2. User Acceptance Testing
UAT to evaluate the level of acceptance and ease of use of the system. The testing was
conducted on 5 respondents consisting of store owners, cashiers, and customers using
evaluation indicators for ease of use, feature suitability, benefits of using QR Code, and the
effectiveness of WhatsApp notifications in supporting customer service. In the UAT (User
Acceptance Testing), users were asked to try the system and answer questions in the form of a
questionnaire on Google Forms [9].
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Table 4. User Acceptance Testing (UAT) Questionnaire Assessment

ANSWER
No QUESTION Strongly  Agree  Somewhat  Disagree St_rongly
. Disagree
Agree x5 x4 Disagree x3 x2 x1

1.  Can the Loyalty Point system using 4 1
QR Code be easily used and meet
the needs of users?

2. Does the use of QR Code help speed 4 1
up the process of customer
identification and transactions more
accurately?

3. Can the process of calculating 3 2
loyalty points and redeeming
rewards be done automatically and
effectively?

4. Are the WhatsApp notifications 2 3
regarding customer registration,
point addition, and prize
redemption sent as needed?

5. Do the transaction report feature, 2 3
point  history, and customer
management help improve store
management efficiency?

The total UAT results are:
96% + 96% + 92% + 88% + 88% 460
z === 92%

So, the overall result of the UAT testing shows that the Customer Loyalty Point system using
QR Code at Toko Bismole Elektrik has met user needs well. This is evidenced by user
assessments of the developed system functions, such as ease of use, speed of customer
identification using QR Code, automation of loyalty point calculations and reward redemptions,
and the effectiveness of WhatsApp notifications in providing information to customers. The
number of respondents in the UAT testing involved 5 respondents consisting of the store owner,
cashier, and customers.

5. Conclusions

Based on the research results, a web-based Customer Loyalty Point System using QR Code has
been successfully developed at Toko Bismole Elektrik, integrated with reward management
features, sales reports, and real-time WhatsApp notifications. The results of the Black Box
Testing on 9 test scenarios showed a success rate of 100%, while the User Acceptance Testing
(UAT) results, which involved 5 respondents consisting of the store owner, cashier, and
customers, achieved a satisfaction rate of 92%. These results indicate that the system is capable
of supporting customer management, loyalty point transactions, and customer service in a more
structured and user-friendly manner. Nevertheless, this research still has some limitations, such
as the lack of system security testing, direct measurement of time efficiency, and evaluation of
system usage in the long term. Therefore, future research can develop a mobile-based
application, add customer behavior analysis features, and conduct more in-depth security and
system performance testing.
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