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Fa_al.store is a micro, small, and medium enterprise (MSME) that sells socks
both online and offline. In its operational activities, the process of recording
transactions and managing stock is still done manually, so the business owner
experiences difficulties in monitoring product availability, assessing sales
performance, and preparing periodic reports. This research aims to design and
build a web-based sales information system that can facilitate transaction
recording, product stock management, customer data, promotions, and
presenting sales reports systematically and structured. The development of this
system applies the Waterfall method, which includes the stages of needs
analysis, design, implementation, and testing. On the frontend side, the React]S
framework is used to build an interactive user interface, while the backend is
developed using ExpressJS to handle business logic and communication with

MSME the database. This system is also integrated with the Midtrans payment
gateway to support a secure and efficient online payment process. The results
of testing using the User Acceptance Testing (UAT) method show that the
system has been able to meet the functional needs of users with an acceptance
rate of 94.2%, which indicates that the developed system is feasible to use and
can help business actors in carrying out business processes effectively.
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1. Introduction

Micro, Small, and Medium Enterprises (MSMEs) are a crucial foundation of the Indonesian
economy. According to data from the Ministry of Cooperatives and SMEs, this sector contributes more than
60% to the nation's Gross Domestic Product (GDP) and plays a significant role in absorbing the country's
workforce [1]. This significant contribution demonstrates that MSMEs play a highly strategic role in
maintaining economic stability, expanding employment opportunities, and driving economic growth across
various sectors [2]. Therefore, increasing the competitiveness of MSMEs is crucial for their survival amidst
increasingly fierce market competition.

Despite their significant role, MSMEs still face several challenges in the digitalization process. One
of these is limited understanding and mastery of technology among business owners, resulting in manual
operational processes [3][4]. Sales recording, inventory management, and financial reporting are often poorly
documented, potentially leading to errors. However, in the era of digital transformation, the use of
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information technology is a key factor in increasing business efficiency. This change also aligns with the
consumer shopping trend, which is increasingly shifting towards digital platforms.

Fa_al.store is an MSME specializing in the sale of socks in various designs and sizes. The products
are of high quality and competitively priced. Sales are conducted in two ways: online through marketplaces
like Shopee, and offline through face-to-face meetings between buyers and the owner. All operational
activities at Fa_al.store are managed by the owner, with the assistance of family members, particularly in the
packaging and offline sales processes. Fa al.store faces several challenges, including manual and
unstructured stock management, manual transaction recording, scattered inventory storage without a
systematic grouping system, and manual revenue calculations. These challenges make it difficult to ensure
stock availability and optimally monitor sales performance.

A sales information system is a system designed to support digital sales management processes via
the internet [5]. This system functions as a medium that integrates various business activities, from recording
transactions, managing product and stock data, to preparing sales reports that can be accessed in real time [6].
This system can be accessed through a browser, making it easier for business owners to flexibly monitor
sales performance while also providing customers with the convenience of conducting online transactions
anywhere.

Implementing a sales information system is a relevant solution to address the challenges faced by
Fa_al.store. This system is expected to support automatic transaction recording, more organized product
inventory management, and provide easily accessible revenue reports. With sales information, MSME
operational processes will become more efficient, allowing owners to conduct quick and accurate business
evaluations. Furthermore, the sales information system also helps increase data transparency, which is crucial
for business sustainability.

This sales information system utilizes the React]S framework on the frontend, based on its ability to
build dynamic, responsive, and easily maintainable user interfaces through the component concept [7] [8].
React]S also has a broad ecosystem, facilitating integration with other supporting libraries [9]. Meanwhile,
ExpressJS was chosen as the backend framework due to its lightweight, flexible nature, and strong
performance for managing business logic and communicating with databases [8], [10]. The combination of
React]S and ExpressJS enables the development of a fast, scalable, and structured sales information system,
meeting the website's needs to provide a modern and efficient transaction experience for both users and
admins.

The system was developed using the Waterfall method, which offers a structured approach at each
stage [10]. This method encompasses five main stages: requirements analysis, design, implementation,
testing, and maintenance, with each stage being thoroughly completed before moving on to the next [11].
This system is expected to simplify transaction management and reporting, while providing data that can help
support better business decision-making. To support system development, the React]S framework is used on
the frontend to create an interactive user interface, and ExpressJS on the backend to manage business logic
and communicate with the database.

With this sales information system, Fa_al.store is expected to overcome operational challenges it
has faced, improve business management efficiency, and strengthen its competitiveness in the digital
marketplace. Furthermore, this research is expected to provide practical benefits to other MSMEs facing
similar challenges and serve as a reference for utilizing information technology to drive small business
growth in Indonesia.

2. Research Method

According to Roger S. Pressman, the Waterfall method is a sequential software development model,
where each stage, from requirements analysis, design, coding, testing, to maintenance, is completed in a
gradual and linear manner. Each phase has a clear focus and documentation, allowing for good quality
control before proceeding to the next stage [12]. The following stages include the process of data collection,
design, and system testing. The flow of this research work is depicted through the flowchart in Figure 1.

2.1.  Metode Waterfall

The Waterfall method is a software development model that uses systematic and sequential stages
[13]. In this model, the process begins with the planning stage and continues linearly through analysis,
design, coding, testing, and support or maintenance. This model provides systematic steps, making it suitable
for projects with clearly defined requirements from the outset. Each stage must be completed before the next
stage begins, providing clarity in the work sequence [13].
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While this model has a clear structure, it has several drawbacks. One is the inability to handle
change flexibly, as each stage must be completed before the next stage begins [13]. This makes it more
difficult for projects to adapt to changing requirements that arise mid-development. Furthermore, users must
wait until the end of the project to see the final results, which can slow down the introduction of feedback.
This inflexibility often leads to project teams experiencing a "blocking state," where some team members
must wait until others complete interdependent tasks [13]. The Waterfall method has several main stages,
which are explained below:

Communication —L
Plannini
Froject Inftition 9 |

Raquiremant gathadng Entimating Modelling
ol i Lz
Design Code Deployment
Tt Deltvrery
Support
Fradbask

Figure 1. Waterfall method

1. Communication

This stage is the initial step in system development, where project initiation and gathering of needs
from users or stakeholders are carried out. The goal is to clearly understand what users need for the system to
be built [12].

2. Planning

After the requirements are collected, the planning stage is carried out. This stage includes analyzing
the requirements and preparing the system specifications for the research. Careful planning will minimize the
risk of errors and delays in the next stage [12].

3. Modelling

At this stage, the analyzed requirements will be expressed in the form of a system model, UML,
database design, and user interface design. The aim is to provide a clearer picture of how the system will be
built and operated [12].

4. Modelling

This stage is the process of implementing or building a system based on a previously created model.
The developer will write program code and conduct testing to ensure that the system functions according to
specifications [12].

5. Deployment

The final stage is the implementation of the system into the user environment. The completed
system will be installed (deployed) and put into actual use. In addition, this stage also includes the
maintenance and repair process if problems are found during use [12].

3. Result and Discussion

3.1.  Communication
1. Problem Analysis

Fa_ al.store is an MSME that sells socks. In procuring stock, Fa al.store maintains simple inventory
records using a ledger, then stores the items in a warehouse without any organized classification, spread
across two rooms and a motorcycle shed. This results in disorganized stock management, relying solely on
the owner's memory, making it difficult to track stock levels. Online sales are conducted through
marketplaces like Shopee and Lazada, while offline sales are handled manually by the business owner. The
entire transaction recording and revenue management process is still carried out in a simple manner, without
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the support of an automated and structured system. While transaction data is readily available, it has not been
further processed to analyze monthly sales performance. This makes it difficult for business owners to make
data-driven decisions, such as stock planning, promotional strategies, and revenue projections.

2. Interview

Interviews were conducted with the owner of Fa_al.store to identify challenges faced in business
operations and the needs of the system to be developed. The interviews focused on stock management,
transaction recording, and revenue reporting, which are currently handled manually. The information
gathered from the interviews provided the basis for understanding key issues and helped formulate
appropriate system features to support business operations.

3. Observations

Observations were conducted by observing Fa_al.store's operational processes, particularly stock
management and transaction recording. These observations aimed to understand the workflow and challenges
encountered in daily activities. The observations supplemented interview data to design a system that meets
business needs.

3.2, Planning
1. Functional Requirements

Functional requirements are descriptions of the services or functions that a system must provide to
function as intended.

a. Inventory management

The inventory management feature allows you to record and monitor product availability. The
system records any additions or reductions to stock based on sales or procurement activity. Furthermore, the
system allows users to monitor the number of items available in real time, set minimum stock levels, and
provide alerts when stocks are running low. This feature is expected to aid inventory management and
minimize the risk of stockouts.

b. Sales Transaction Recording

The system provides a sales transaction recording feature that records every purchase made by
customers, both online and offline. Each recorded transaction stores important information such as the
transaction date, number of products purchased, total payment, and payment method used. Furthermore, the
system can generate transaction receipts, such as invoices or receipts, and store sales history for reporting and
evaluating daily and monthly sales performance.

c. Sales Transaction Recording

The system is integrated with the Midtrans payment gateway to facilitate cashless payments. This
feature allows customers to make payments using various Midtrans-provided methods, such as QRIS, e-
wallets, and bank transfers. Payment statuses are automatically validated in the system, simplifying the
confirmation process and expediting customer service.

2. Non-functional requirements
Non-functional requirements include technical elements that are not directly related to the main
features, but have a significant impact on the overall quality of the system to be created.

1. Authentication (login/logout)

The system provides an authentication feature to ensure that only registered users can access certain
features. Users are required to log in by entering a valid email address and password. The system also
provides a logout feature to securely end a user session.

2. Authorization
Once a user successfully logs into the system, authorization is used to restrict access based on role.
For example, only users with admin privileges can access the stock management and financial reporting

pages. This is crucial to maintain data integrity and security.

3. Security
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Once a user successfully logs into the system, authorization is used to restrict access based on role.
For example, only users with admin privileges can access the stock management and financial reporting

pages. This is crucial to maintain data integrity and security.

4. Input Validation
Input validation in the system is performed directly within the controller using basic programming

logic. All data received from the user is manually checked, ensuring that the value is not empty, that the
numeric format is correct, or that the submitted data type meets requirements. This approach is sufficient to
prevent simple data errors and ensure that the system continues to accept input that conforms to the expected

structure.

3.3,  Modelling
1. Use Case Diagram
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Figure 2. Use Case System

Use case diagrams serve as an essential tool for illustrating the functional requirements of a system
from the user’s perspective. These diagrams provide a clear visualization of how each actor, or system user,
interacts with the core functions offered within the application. Through this representation, developers can
better understand the roles, responsibilities, and access rights assigned to every type of user. Each interaction
displayed in the diagram helps identify what users are allowed to do, which features they can access, and
how they are expected to communicate with the system throughout various processes.

In addition, use case diagrams play a vital role in identifying system boundaries and clarifying the
scope of development. They allow stakeholders to gain a shared understanding of the system’s capabilities
and limitations before moving forward to more detailed design stages. By mapping all user interactions, the
diagrams help ensure that no essential functionality is overlooked during development.

In the context of this sales information and revenue forecasting system, the use case diagram
illustrates the complete flow of activities performed by different actors, including administrators, staff, and
other relevant users. This diagram provides a structured overview of the main features such as data
management, reporting, forecasting, and system monitoring. The complete use case diagram used in the

development process is presented in Figure 2.
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2.
a.

b.

Activity Diagram
Activity Diagram Login

User

Sistem

Mengakses halaman login

menampilkan form lagin

Memasukkan input login

Klik tombol login

Melakukan validasi

notifikasi euml(-mau

Menampilkan response success

Menampilkan dashboard

Figure 3. Activity Diagram Login

e-ISSN: 2622-1659

Figure 3 illustrates the process flow when a user logs into the system. The process begins when the
user accesses the Login page and then enters authentication data such as email and password. After pressing
the Login button, the system validates the input. If the entered data is incorrect, the system displays an error
notification to the user. However, if the data is valid, the system displays a success response and redirects the
user to the Dashboard page, indicating a successful login.

Activity Diagram Checkout

User

Sistem

[ Mengakses halaman checkout l—

—hl menampilkan keranjang pesanan ]

| Menekan tombol pesan |

—] Menampilkan kenfirmasi pesanan |
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Figure 4. Activity Diagram Checkout

Figure 4 illustrates the user process for checking out an order on the system. The process begins
when the user accesses the checkout page. The system displays a cart containing a list of items to be
purchased. Next, the user presses the "order" button, which then triggers the system to display the order
confirmation page. The user can adjust the data if necessary. The system validates the entered data. If the
data is incorrect, the system displays an error notification. However, if the data is correct, the system displays
a success notification. After that, the user can press the "pay" button to proceed to the payment page. The

559

Jurnal Teknologi dan Open Source, Vol. 8, No. 2, December 2025: 554 - 569



Kevin Yohanes Wuryanto et al e-ISSN: 2622-1659

system displays the payment interface, and the user is given the option to complete the payment. If the
payment is successful, the system displays a success notification and redirects the user to the Dashboard
page. Conversely, if the user does not make the payment and closes the page, the process ends without a
successful transaction.

c. Product Management Activity Diagram

Adrein | Sistem

Figure 5.Product management activity diagram

Figure 5 illustrates the process when an admin adds a new product to the system via the product
management page. The process begins when the admin accesses the product master page, where the system
displays a list of existing products. The admin then clicks the add product button, which displays a product
entry form in a modal or separate page. The admin then fills out the product form, which typically includes
data such as product name, category, price, description, stock, image, and other attributes. Once the data is
filled in, the admin clicks the save button, and the system validates all input. If errors are found, such as
empty input, incorrect formatting, or duplication, the system displays an error notification to inform the
admin that the data is invalid. If all data is valid, the system saves the new product to the database and
displays a success response. The system then returns to the product master page with the newly added
product data.

3. Sequence Diagram
a. Sequence Diagram Login
sd Login 1
«Bowmndarye aConirollers uEntirys sBoundanys
Halaman Login Auth Controller Database User Landing Page

: User : : :
11 Ingut émail dan passviord : :
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2.; Menginim reguest Sogn

3 1 Melakukan Quend

4 : Mengim data ey
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-
|; & ! Menginm Respomse

T : Navigasi ke halaman Landing Page

Figure 6. Sequence diagram login
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Figure 6. illustrates the user authentication process flow during login. The process begins when the
user enters their email and password on the login page (boundary) and then sends a request to the Auth
Controller (controller). The Auth Controller queries the User Database (entity) to validate the entered
credentials. If the data matches, the database returns the user data to the controller, which then creates a JWT
as an authentication token. After that, the controller sends a response containing the token to the login page.
If the process is successful, the system directs the user to the landing page (boundary) so they can access the
system according to their access rights.

b. Sequence Diagram Checkout

[ Erntye [ @ ar |
Dazabaze Transaksi & Stek | Extarnal System |
L |

sConuoiier

| OrdarLines Conerslisr
L

4 : Memma Srap Token uso vansaios tersebut

5 Mengerrbabloas Snag Token

5 H H H
el Metodd PAMDAKN AN GAN MElulan CombayRian. | _LJ

8 - Mieraprim noifionn Brancs pembiyarss

4 : Updse slafus Fanssks |

Figure 7. Sequence diagram checkout

Figure 7. illustrates the checkout process until payment is complete. The process begins when the
user presses the checkout button on the Transaction Page (boundary), then the system sends a request to the
OrderLines Controller (controller). The controller saves the initial transaction data to the Transaction &
Stock Database (entity) and requests a Snap Token from the Midtrans API (external system). Once the token
is received, the system displays the Midtrans payment Ul so the user can select a payment method and
complete the transaction. Next, Midtrans sends a payment status notification to the system via a webhook.
The controller then updates the transaction and stock status in the database, and sends a response to the
Transaction Page to display the latest payment status to the user.

c. Sequence Diagram Manage Products
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Figure 8. Sequence Diagram Manage Products
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Figure 8. illustrates the checkout process until payment is complete. The process begins when the
user presses the checkout button on the Transaction Page (boundary), then the system sends a request to the
OrderLines Controller (controller). The controller saves the initial transaction data to the Transaction &
Stock Database (entity) and requests a Snap Token from the Midtrans API (external system). Once the token
is received, the system displays the Midtrans payment Ul so the user can select a payment method and
complete the transaction. Next, Midtrans sends a payment status notification to the system via a webhook.
The controller then updates the transaction and stock status in the database, and sends a response to the
Transaction Page to display the latest payment status to the user.

4. Class Diagram

ProductVasiant

]
+deleteRevnen()

+1.N

OrderLinelterns

=deleteAddress])

Figure 9. Class diagram

Class diagrams, as shown in Figure 9, represent a static structure diagram in UML that plays a crucial
role in illustrating the architectural design of an object-oriented system. This diagram presents a detailed
visualization of the classes that form the system, complete with their attributes, methods or functions, and the
various types of relationships that connect them. These relationships may include associations that describe
links between classes, generalizations that represent inheritance structures, and dependencies that indicate
how one class relies on another to perform specific operations. Through this visual representation, developers
can gain a clearer understanding of how data flows within the system and how individual components
interact to support overall functionality.

Furthermore, class diagrams act as an essential blueprint during the development phase, as they ensure
that both data structure and business logic are consistently aligned with system requirements. By mapping
out the internal compositions and interactions at an early stage, potential design issues can be identified and
addressed before implementation. This contributes to a more effective and maintainable system architecture.
In addition, class diagrams facilitate communication among team members, allowing designers, developers,
and stakeholders to share a unified perception of how the system is organized. Ultimately, this diagram
becomes a foundational reference that supports the entire lifecycle of system development, from analysis and
design to implementation and future enhancements.
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5. Entity relational database
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Figure 10. Entity relational database

Figure 10 presents the database design in the form of an Entity Relationship Diagram (ERD) that
illustrates how various entities within the fa_al.store information system are interconnected to support end-
to-end business processes. The diagram visualizes core entities such as users, products, transactions,
payments, order line items, addresses, and reviews, each equipped with attributes that store essential
operational data. In addition, supporting entities such as notifications, OTPs, promotions, and shipping
details are also included to ensure the system can accommodate more complex service flows.

The relationships between these entities are defined through primary key and foreign key
constraints, enabling structured data integration and ensuring data consistency across modules. This ERD
serves not only as a reference for developers in understanding the logical structure of the system but also as a
foundation for optimizing data processing, including product management, ordering, payment handling,
delivery coordination, and post-transaction service evaluation. With this design, the overall system
architecture becomes more systematic, scalable, and aligned with the needs of the business..
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6. Wireframe
1. Wireframe Login

£ 3 O (=

Loge g

/

Figure 11. Wireframe login

Figure 11 menampilkan halaman login yang dirancang untuk memudahkan pengguna mengakses
sistem secara cepat dan aman. Halaman ini menyediakan formulir berisi email dan kata sandi, tombol login
utama, serta opsi masuk menggunakan akun Google untuk mempercepat proses autentikasi. Bagi pengguna
baru yang belum memiliki akun, disediakan tautan menuju halaman pendaftaran agar proses registrasi dapat
dilakukan secara praktis. Desain antarmuka dibuat sederhana, jelas, dan responsif sehingga dapat digunakan
dengan nyaman melalui berbagai perangkat, baik desktop maupun mobile, sekaligus memastikan
pengalaman login yang efisien dan user-friendly.

2. Wireframe Checkout
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Campany Logs comaran

Figure 12. Wireframe checkout

Figure 12 shows the cart page that presents a complete overview of the products selected by the user
before finalizing a purchase. On this page, users can review detailed information for each item, including
product name, price, variation, and subtotal calculations. The interface also provides intuitive controls that
allow users to increase or decrease product quantities, remove items if no longer needed, or continue
browsing for additional products. This page is designed with a clear layout to support user decision-making
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and minimize errors before checkout. Through this structured presentation, users can efficiently manage their
orders and proceed smoothly to the payment process.

3. Wireframe Manage Product
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Figure 13. Kelola product

Figure 13. shows the admin page for managing all products available in the system. Product data is
displayed in a table containing information such as product name, category, price, stock, and status. Admins
can add new products, edit existing data, or delete products that are no longer relevant. The product
management form includes input such as name, description, image, price, and stock. The interface is
designed to be intuitive to facilitate the product management process.

3.4.  Construction
1. Login Page Implementation

faalstore
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Berlam mwrnpren sl 1 D daere

Figure 14. Login Page Implementation_
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Figure 14 displays the login page, which serves as the entry point for users who already have an
account to access the system. On this page, users are asked to enter their previously registered email address
and password. An alternative login button using a Google account is also provided to simplify the
authentication process. The page design is simple and responsive for ease of use on various devices.

2. checkout page implementation
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Figure 15. checkout page implementation
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Figure 15 displays the transaction page interface on the website. This page is designed to facilitate
the user's checkout process after selecting products and adding them to their cart. Users can create a shipping
address, automatically calculate shipping costs based on the address and courier, and proceed to payment
using a third-party service such as Midtrans. This interface also displays information about the payment
process step by step, providing users with clear feedback as the transaction progresses. The design
emphasizes ease, speed, and clarity in completing the purchase process.

3. Implementation of manage product page

Produict & Stock Management

Figure 16. Implementation of manage product page
Figure 16 shows the Master Product page used by admins to comprehensively manage product data.
This page provides various features such as search, filtering by category and price order, adding new

products, and managing stock and sales. In addition, admins can monitor stock alerts in real time and view
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stock transaction history, which is displayed periodically. This view is designed to give admins full control
over the product data available in the system.

3.5.  User acceptance testing

User Acceptance Testing (UAT) is a final testing method carried out by system users to ensure that
the developed system meets functional requirements and is ready for use in a real operational environment.
This testing is crucial for identifying whether the features in the system are functioning properly from the
end-user perspective [14]. The success of an information system depends heavily on user acceptance of
functional and interface aspects, which are assessed through a quantitative approach with a Likert scale in
UAT [15][16]. Therefore, UAT is an essential stage in the development of an information system that is
oriented towards satisfaction and successful use by end users. Table 1. is the user acceptance testing research
question.

Table 1. User acceptance testing question

No. Question

1 The system's features and functions meet the business needs of users.

2 The system's interface and navigation are easy to understand and use.

3 The system performs tasks effectively by displaying the expected data.

4 The system responds quickly to every user action.

5 The system complies with applicable regulations and standards, such as security and privacy.

6 The business processes automated by the system run smoothly and efficiently.

7 The system can be used across various devices and browsers.

8 The system's reports and output are accurate and meet user needs.

9 System error messages are clear and helpful in resolving issues.

10 The system is capable of handling complex processes without errors or disruptions.

Table 2 is a recapitulation of the answers from the Research User Acceptance Testing form.

Table 2. User acceptance testing form recapitulation

Respondent Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Total

1 4 5 4 5 5 4 4 5 5 5 47

2 5 4 5 4 5 5 4 5 5 5 48

3 5 5 5 4 5 5 4 5 5 5 47

4 5 5 5 4 5 5 4 5 5 4 43

5 5 5 5 5 5 5 5 5 5 5 48

6 5 4 5 4 5 5 5 4 5 5 49

7 4 5 5 4 4 5 5 5 5 5 43

8 5 5 5 4 5 5 3 5 5 5 48

9 4 5 4 4 5 5 4 5 5 5 50

10 5 5 4 5 4 5 5 4 5 4 48

Average 4,8 4,6 4,9 4.8 4,8 4,8 4,6 5,0 4,7 4,7

Total Results 471

UAT Percentage = ((Total UAT score)/(Maximum Score))x 100
UAT Percentage = (471/500)x 100
UAT percentage = 94.2%
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User Acceptance Testing (UAT) was conducted to evaluate the extent to which the system met user
needs and expectations. This testing involved asking ten respondents ten questions, each of whom provided a
rating on a scale of 1 to 5.

Based on the results, the total score for all respondents was 471 out of a maximum score of 500.
This result indicates that the UAT percentage was 94.2%. This score indicates that the system is in the "very
good" category, meaning that it has been very well received by users in various aspects, both in terms of
functionality and usability. Thus, the system is deemed suitable for use and has successfully met its intended
objectives.

4. Conclusion

This research has successfully designed and built a website-based e-commerce information system
using the React]JS framework on the frontend and ExpressJS on the backend. This system was developed to
provide convenience for business actors, especially online store owners, in managing products, transactions,
and reports. The implemented features include inventory management, sales transaction recording, customer
data management, promotion management, and the provision of sales reports. The integration of the Midtrans
payment gateway makes the online payment process easier, safer, and supports various available payment
methods. The results of system testing using User Acceptance Testing (UAT) indicate that the system has
been able to meet the functional needs of users. Based on respondent feedback, the system's main features are
considered to be running well and according to expectations. The user acceptance rate of 94.2% indicates that
the developed system is feasible to use and can significantly support business processes.
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