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Abstract. Micro, Small, and Medium Enterprises (MSMEs) play a
vital role in supporting the national economy; nevertheless, many
continue to encounter challenges in digital adoption and market
expansion. Batik Wistara, an MSME engaged in the batik industry,
still relies on manual methods For marketing activities and
transaction documentation, resulting in limited operational
efficiency. This study aims to design and implement a web-based
e-commerce system that provides integrated support For Batik
Wistara's business processes. The system was developed using the
waterfall which includes the

methodology, stages of

requirements analysis, system design, implementation, and
testing. The development utilized the Laravel framework based
on the Model-View-Controller (MVC) architecture and was
integrated with the Midtrans payment gateway. The evaluation
results indicate that the system Ffulfills all specified functional
requirements and achieves a System Usability Scale (SUS) score
of 90.8, categorized as grade A. The implemented system
fFacilitates customer transactions while improving the
effectiveness of product management and sales reporting for the
business owner. Consequently, the system is expected to support
Batik Wistara in expanding its market reach and enhancing its

competitiveness in the digital economy era.
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1 INTRODUCTION

Businesses must use information technology to boost their competitiveness and
operational efficiency in the age of constantly changing digital transformation. The Micro,
Small, and Medium Enterprises (MSMEs) sector is growing thanks in large part to
digitalization, particularly when it comes to overcoming the difficulties of a competitive
and changing market [1][2]. The growth of website-based e-commerce, which enables
MSMEs to market products online, reach a larger market, and expedite transactions
between sellers and consumers, is one popular type of digitalization [3][4]. However, due
to inadequate infrastructure, a lack of human resources, or a lack of technological

knowledge, not all MSMEs are able to put this system into place [5].

Surabaya's famous batik is produced and sold by Batik Wistara, a local MSME. Batik
Wistara still uses traditional marketing techniques, such as physical stores and word-of-
mouth advertising, despite its exceptional product quality and distinctive themes. As a
result, there is a restricted market reach, transaction processes are manual and not
systematically documented, and it is challenging for prospective customers from outside
the city to obtain product information. As a result, business growth stagnates and it
becomes harder to compete in a3 market that is becoming more and more competitive.
These problems show how urgently organizations and consumers need integrated,

effective, and user-friendly digital solutions. [6].

The goal of this research is to create a website-based e-commerce system that Batik
Wistara may use for online transactions and promotion. This system's features allow
business owners to securely accept digital payments, handle transactions automatically,
maintain product data, and show catalogs online [7]. This system can enhance operational
efficiency and greatly increase the market for Batik Wistara by employing the Waterfall
methodology of software development, programming based on the PHP Laravel

framework, and the Midtrans payment service [8].

The study's premise is that Batik Wistara's marketing efficacy, transaction process
efficiency, and customer satisfaction levels will all improve with the deployment of a
web-based e-commerce system. Additionally, as determined by usability and black-box

testing, the built system must satisfy functional and user-friendliness requirements. By
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putting this theory to the test, the study will demonstrate how much information
technology has contributed to the digitization of Batik Wistara's MSMEs [9][10]. The
fFindings of this study will provide a workable way to assist MSMEs in the batik industry
with their digital transformation and serve as a template for other MSMEs who are

struggling with digitalization.
2. METHODS

Because it provides a logical and methodical work procedure, the waterfall development
method was used in this study. During software development, this methodical approach
helps lower the possibility of mistakes [11]. Literature review, system requirements
analysis, system design, system implementation, and system testing make up the research

phases. Figure 1 shows the steps of the research.

( Start )
v

( Literature Review )

Waterfall Model
Gequirements Analys@
v

Conclusions &
Recommendations

A
C Finish )
Conclusions &
Recommendations

]

Figure 1. Community services development Flow
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21  Literature Study

The creation of e-commerce systems in MSMEs and the technology that support them,
like Laravel, MySQL, and usability testing techniques, were the subject of a literature
search [12]. A theoretical and methodological framework is developed based on this

literature [13].

2.2 Needs ANALYSIS

In order to determine what e-commerce system Functionalities Batik Wistara actually
needs to support its digital business processes, a needs study phase was carried out.
Both Functional and non-functional requirements as well as business concerns were

identified as part of the needs analysis methodology [14].

2.2.1 Identification OF Business Problems

In its marketing and sales operations, Batik Wistara encounters a number of challenges,
including a narrow customer base, a lack of a digital catalog, disjointed transaction
procedures, and a lack of a system that can automatically track inventory and sales.
Through surveys, visits, and interviews, the investigation determined business
mechanisms.

Table 1 Analysis of MSME Business Process Problems

Aspect As-Is To-Be
Oral/manual promotion Web-based online product
Marketing
through physical stores catalog
Booking Manual ordering Automated Checkout system via website
Integrated Midtrans with
Payments Manual bank transfer
automatic transaction status
Transaction Automatically stored in the
Manual recording in logbooks
Recording system and displayed as reports
Product Only available directly in the Accessible anytime and
Information physical store anywhere by customers
Automated real-time sales
Sales Reporting Must be manually recapped

reports

Table 1 summarizes the problem analysis by contrasting the intended system following

digitalization (To-Be) with the existing business process (As-Is).
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2.2.2 Identification OF Functional And Non-Functional Requirements

The focus of functional and non-functional criteria differs significantly. Non-functional
requirements describe how the device or software system should function or have
certain features, whereas Functional requirements deal with what the equipment or

program should accomplish [15]. The Functional needs of the system are listed in Table 2.

Table 2 System Functional Requirements

Code Feature Description

FO1 Registration and Login Users create an account and log in to the system

FO2 View Product Catalog Users browse the list of available products
FO3 Product Details Users view complete information about a product
FO4 Add to Cart Users select and save products for purchase
FO5 Checkout Users fill in data and process orders

The system is connected to a payment gateway for
FO6 Midtrans Integration
automated payments

FO7 Order History Users track order status and transaction history
Product Management
FO8 Admins can add, edit, and delete products
(Admin)
Order Management Admins monitor order status and update shipment
FO9
(Admin) information

F10 Sales Reports (Admin) Admins view daily, weekly, and monthly sales data

After analysing the functional system table, the next step is to create a non-functional

system table, as shown in Table 3.

Table 3 System Non-Functional Requirements

Code Feature Description

NFO1 Responsiveness  The system interface must be compatible with various

devices (smartphones, tablets, and PCs)

NFO2  Usability (UX) The interface navigation is intuitive and suitable For novice
users

NFO3  Security Login encryption, input validation, and transaction security

NFO4  Access Speed Pages must load within @ maximum of 3 seconds

NFO5  Scalability The system can be further developed as needed
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2.3 System Design

System design is the next stage after the requirements analysis process. Its purpose is
to technically describe how the Batik Wistara e-commerce system will be built. This
design process converts Functional and non-functional requirements into technical
specifications in the form of diagrams, system architecture, interface design, and

database design.

2.3.1 System Architecture
The Batik Wistara e-commerce system is designed with a Model View Controller (MVC)
architecture, implemented because of its ability to separate the user interface,

application logic, and data management [16].

Client (Web Browser)
User Interface

/

Web Application
(Laravel Framework)

/

Controller
(Request Handler)

Model Midtrans API View
(Business Logic) (Payment Integration) (HTML/CSS via Blade)

MySQL Database
(User, Product, Order, Payment)

Figure 2 System Architecture

Figure 2 shows a system architecture diagram depicting the relationships between the
user, application interface, Controller, model, and database. The diagram shows that each
user request does not interact directly with the database, but rather through the

Controller as the primary controller.

2.3.2 Use Case Diagram

By illustrating the requirements and capabilities of actors according to their roles, use

case diagrams show how actors and systems interact [17].
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E-Commerce System
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Figure 3 Use Case diagram
The buyer (user) and the seller (admin) are the actors in this instance, Figure 3 shows the

diagram.

2.3.3 Activity Diagram

We utilize an activity diagram to illustrate the steps involved in placing an order, starting

with the user opening the website, choosing a product, adding it to their basket, and

?

]‘ User views product catalog \

v

\‘ User views product details \

’

\ User adds product to cart |
. /

v

\‘ User proceeds to checkout \

’

\: System redirects to Midtrans :|

v

\‘ System receives payment notification ‘\

v

\ System updates order status |

®

Figure 4 Activity diagram

Finishing the payment process.
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As shown in Figure 4, the activity diagram also has logical branches for successful or

unsuccessful payments as well as notifications sent to the buyer and seller.

2.3.4 Entity Relationship Diagram (ERD)

The data structure and connections between the entities that comprise an information
system are depicted using an ERD diagram. Developers can more easily create a

structured database that satisfies the requirements of the system by using ERDs [18].

CE— b o
42 int o int id 2 int id 2 int

stk t P
d_kategor! & int _ created_at
int

Figure 5 Entity Relationship Diagram

In the Batik Wistara e-commerce system, the ERD was designed based on the results of
a needs analysis and actual implementation on the Laravel platform, as well as the table
structure in the MySQL database. Figure 5 is the ERD for the Batik Wistara website that

has been created.

2.3.5 Interface Design

Interface design refers to the process of designing the visual appearance and user
interface interactions within an application or system. The main goal is to create an
interface that is easy to use and enjoyable for users [19]. The user interface design is
structured with minimalist and mobile-friendly principles, using the Bootstrap framework

to maintain consistency and responsiveness. The main page design includes:
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1)

Home Page: Display banners, featured products, and main navigation

TINTANG  OERITA  ATALOS

Batik Motif Khas Surabaya

Batikelkon
Surabaya

Figure 6 Home Page

2) Product Catalog Page: Product grid view with Filter/sort Feature

Batik fon Suabaya (My City lcon Sur. Batik Praca Emas

Batk Bamb Runcing. Semanggy

Figure 7 Product Catalog Page

3) Product Detail Page: Large image, full description, “Buy Now" button

BERANDA  TENTANG  BERITA  KATALOG

" sphn

Batik Ikon Surabaya (My City Icon
Surabaya)

bk ®

Atay beb melahit

3 o~ ORI

Figure 8 Product Detail Page
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4) Cart and Checkout Page: Shopping summary, and total shopping bill.

BIRANDA  TENTANG  BIRMTA  KATALOG

Keranjang Belanja

W™ Produk di Keranjang

Prodek

. S Tummung
Batik feon Suabaya (My City kon Serabaya)
150000

Figure 9 Cart and Checkout Page

5) Admin dashboard page: Navigation of product management, orders, and sales

reports.

KATECOR  PRODUK  BERTA  REVIEW

Dashboard Admin 2o 1028

[

o - u : :(.EO0.000

Grafik Penjualan Bulanan Produk Terlaris

Figure 10 Admin dashboard page

3. RESULTS AND DISCUSSION

The implementation phase resulted in a website-based e-commerce system specifically
developed to support the business activities of Batik Wistara, a micro, small, and medium
enterprise (MSME) that produces and markets traditional Surabaya batik products. The
system was developed based on identified user requirements and the actual business
processes implemented by Batik Wistara. Its main objective is to Ffacilitate product
management, online transactions, payment processing, and sales reporting while

providing customers with a convenient and accessible purchasing experience.
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The system database was implemented based on the previously developed Entity
Relationship Diagram (ERD). The migration Feature provided by the Laravel framework
was used to create the database structure, tables, attributes, and relationships between
tables. MySQL was selected as the database management system because of its
compatibility with Laravel and its ability to manage structured transaction data
efficiently. The implemented database supports several important types of datsa,
including user information, product details, shopping carts, orders, payments, transaction

histories, and sales reports.

The website interface was implemented according to the previously prepared user
interface design. The interface was designed to provide clear navigation, consistent page
layouts, readable information, and straightforward transaction procedures. The
implemented interfaces include the registration and login pages, product catalog, product
detail page, shopping cart, checkout page, transaction history, and administrative

dashboard. Examples of the implemented interfaces are presented in Figures 6-10.

The program code was implemented using the Laravel framework to connect the user
interface, business logic, and database. The implementation includes data processing,
database interaction, user authentication, product management, shopping cart
operations, checkout procedures, payment processing, transaction recording, and sales
report generation. The system was also integrated with the Midtrans payment gateway
to support online payment transactions. Through this integration, payment responses can
be received and transaction statuses can be automatically recorded in the system

database.

After the implementation process was completed, the system was evaluated through
Functional and user satisfaction testing. Functional testing was conducted using the
black-box testing method, which evaluates system functionality based on the relationship
between input and output without examining the internal program structure or source
code. The testing process focused on determining whether each system feature operated
according to the specified Functional requirements. The results of the functional testing

are presented in Table 4.
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Table 4. Functional Testing Results

No. Tested Feature Description Status
Registration and Users can successfully create an account and
1 ) Passed
Login log in to the system.
Product Catalog and Product information is displayed according to
2 Passed
Details the data stored in the database.

Products can be added, updated, and removed
3 Shopping Cart Passed
from the shopping cart.

Checkout and Midtrans provides the appropriate response,
4 Passed
Payment Process and transaction data are successfully recorded.

Transaction information is displayed according
5 Transaction History Passed
to the authenticated user.

Product Administrators can create, view, update, and
6 Passed
Management delete product data.

The system can display monthly sales reports in
7 Sales Reports Passed
graphical form.

As shown in Table 4, all tested features successfully passed the Functional testing
process. The registration and login Functions allowed users to create accounts and access
the system successfully. Product information was accurately retrieved from the database
and displayed on the product catalog and detail pages. Shopping cart operations,

including adding, updating, and removing products, also functioned correctly.

The checkout and payment features successfully communicated with the Midtrans
payment gateway, and the resulting transaction information was recorded in the system
database. The transaction history feature displayed information according to the relevant
user account, thereby preventing users from accessing transactions belonging to other
customers. From the administrative perspective, product data could be created, viewed,
updated, and deleted successfully. The system was also able to generate monthly sales
report charts to assist Batik Wistara in monitoring its sales performance. These results
demonstrate that the implemented e-commerce system satisfies the specified functional

requirements.
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In addition to Functional testing, user satisfaction was evaluated by involving 20
respondents representing the target users of the Batik Wistara website. The respondents
assessed the system in terms of interface design, ease of use, access speed, clarity of
the transaction process, and overall satisfaction. The questionnaire results were then
analyzed to determine users' perceptions of the usability and overall quality of the

system. The user satisfaction results are presented in Table 5.

Table 5. User Satisfaction Results

Evaluation Indicator Average Respondent Score
User Interface Design 465/5
Ease of Use 460/5
Access Speed 425/5
Transaction Flow Clarity 455/5
Overall User Satisfaction 465/5
Final Average Score 4545

Final SUS Score 90.8

The questionnaire results indicate that the developed system achieved an overall average
score of 4.54 out of 5, placing it in the very good category. The highest scores were
obtained for user interface design and overall user satisfaction, both of which received
an average score of 4.65. These findings indicate that respondents considered the
website interface visually appealing and were highly satisfied with their overall

experience when using the system.

The ease-of-use indicator received an average score of 4.60, demonstrating that users
could understand and operate the website without significant difficulty. The clarity of
the transaction flow obtained an average score of 4.55, indicating that the procedures
For selecting products, adding them to the shopping cart, completing the checkout
process, and making payments were clearly presented. Meanwhile, access speed received
the lowest average score of 4.25. Although this score remains within the positive
category, it indicates that system performance and page-loading speed could be further

optimized.
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The Final System Usability Scale (SUS) score was 90.8, which Ffalls within the excellent
usability category. This result suggests that the Batik Wistara e-commerce website is
highly usable, easy to understand, and acceptable to its intended users. The combination
of successful functional testing and high user satisfaction demonstrates that the system
can effectively support Batik Wistara's online sales activities. Overall, the developed
system successfully integrates product management, customer transactions, digital
payments, transaction history, and sales reporting into a single website-based platform.
The implementation of the system can help Batik Wistara expand its market reach,
improve the efficiency of sales administration, and provide customers with a more
convenient purchasing process. Nevertheless, further development may Focus on
improving access speed, strengthening system security, optimizing the website for
mobile devices, and evaluating the system with a larger and more diverse group of

respondents.

4. CONCLUSION

A website-based e-commerce system developed to support the digitalization of Batik
Wistara's business operations—an MSME in the creative industry is the result of this
research. Based on the stages of needs analysis, system design, implementation, and
testing, the system successfully fulfills key Functional requirements, including user
registration, product catalog management, product ordering, Midtrans payment
integration, order management, and the generation of sales reports by administrators.
The implementation of the Model-View-Controller (MVC) architecture using the Laravel
Framework enhanced logical system separation, development Flexibility, and long-term
maintenance efficiency. Functional testing results indicated that all system Ffeatures
operated as expected without significant issues, demonstrating accurate and reliable
responses to user input. Furthermore, usability evaluation using the System Usability
Scale (SUS) yielded a category A score of 90.8, reflecting a highly user-friendly interface
that supports efficient online transaction processing. Overall, the implementation of this
system directly contributed to expanded market reach, improved business

professionalism, and increased operational efficiency.
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