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Abstract

The advancement of digital technology has significantly transformed business processes in the automotive service sector, particularly
among small and medium-sized motorcycle workshops. Nevertheless, many workshops still depend on conventional procedures for
service reservations, spare part sales, and transaction management. This condition often leads to inefficient service delivery, delays in
operational processes, and an increased possibility of errors in data recording. Therefore, this study focuses on designing and
implementing a multi-platform e-commerce and service reservation system for motorcycle workshops, supported by payment gateway
integration to improve transaction efficiency and service accessibility. The system was developed using the Waterfall model, with
Flutter applied for the mobile application, Laravel for the web-based administrator platform, and MySQL as the database management
system. Communication between system components is handled through a RESTful API, while data access and authentication are
secured using JSON Web Token (JWT).
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1. Introduction

Digital transformation has changed the way businesses manage services, transactions, and customer interactions. For small and medium-
sized enterprises (SMEs), the adoption of information technology is increasingly important to improve operational efficiency, data
accuracy, and service competitiveness [1]. This condition is supported by the increasing number of internet users in Indonesia, which
reached more than 221 million people in 2024, indicating that digital services have become an important part of business activities and
customer needs [2].

Motorcycle workshops are one of the SME sectors that still face challenges in digital transformation. In many workshops, service
reservations, spare part sales, inventory recording, and transaction management are still carried out manually. This conventional process
can lead to inaccurate stock records, transaction errors, unorganized service schedules, and delays in customer service [3]. In addition,
customers often have to visit the workshop directly to obtain spare part information or make service reservations, which makes the service
process less flexible and inefficient [4], [5].

The implementation of an e-commerce and online reservation system can be used as a solution to overcome these problems. Through
this system, customers can access spare part catalogs, place orders, make service reservations, and monitor transaction status more easily.
For workshop administrators, the system can support product management, reservation control, transaction recording, and sales reporting
in a more structured manner. Previous studies have shown that web-based workshop management systems and spare part sales systems
can improve service management, transaction processing, and operational data control [6], [7].

In addition to sales and reservation management, payment gateway integration is also needed to support digital transactions. Payment
gateway technology allows online payments to be processed more efficiently, securely, and automatically through various payment
methods [8]. The use of payment gateways in e-commerce applications has been proven to simplify payment processes, reduce manual
verification errors, and improve transaction efficiency [9]. Furthermore, a multi-platform application model can increase service
accessibility because customers can use mobile applications, while administrators can manage operational data through a web-based
system [10].

Based on these problems, this study aims to design and implement a multi-platform motorcycle workshop e-commerce and reservation
system integrated with a payment gateway. The proposed system is developed to help customers purchase spare parts, make service
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reservations, complete digital payments, and track transaction status more easily. Meanwhile, workshop administrators can manage
products, reservations, transactions, inventory data, and sales reports in a more effective and organized manner. The main contribution
of this study is the integration of spare part e-commerce, online service reservation, and digital payment features into a single multi-
platform system designed to support the digitalization of motorcycle workshop SME operations.

2. Theoretical Review
2.1 E-Commerce System

E-commerce is a digital system that supports buying and selling activities through an online platform. In the context of motorcycle
workshop services, e-commerce can be used to display spare part catalogs, provide product information, process customer orders, and
record sales transactions more systematically. A web-based spare part sales system can help workshop owners manage product data,
expand customer access, and improve transaction efficiency [11]. Therefore, e-commerce becomes an important component in this
study because it supports the transformation of conventional spare part sales into a more structured digital transaction process.

2.2 Online Service Reservation

An online service reservation system allows customers to schedule services without having to visit the workshop directly. In motorcycle
workshop operations, this feature can be used to select service types, determine service schedules, and submit service requests through
a digital platform. Previous research on web-based workshop registration systems shows that online reservation services can simplify
customer access and help administrators manage service schedules more efficiently [12]. Thus, online reservation is needed to reduce
manual scheduling problems and improve service management.

2.3 Payment Gateway Integration

A payment gateway is a digital payment service that connects an application with various online payment methods. In an e-commerce
system, payment gateway integration supports faster, more practical, and more secure transaction processing. The use of payment
gateway technology in web-based applications can reduce manual verification problems and improve the efficiency of online
transactions [13].

2.4 Multi-Platform Application

A multi-platform application is a system model that can be accessed through more than one platform, such as a mobile application for
customers and a web-based system for administrators. This model is suitable for motorcycle workshop systems because customers need
practical access through mobile devices, while administrators require a web interface to manage products, reservations, transactions,
and reports. Previous research shows that multi-platform applications can support product promotion, ordering, and order tracking more
effectively [14]. Therefore, the multi-platform approach is relevant to integrate customer services and workshop management in one
system.

3. Research Methods

This study used the Waterfall method to develop a multi-platform motorcycle workshop e-commerce and reservation system integrated
with a payment gateway. The Waterfall model was selected because it provides structured and sequential stages, making it suitable for
system development with clearly defined requirements [15]. The research object was a motorcycle workshop SME that still used manual
processes for service reservations, spare part sales, stock recording, transactions, and payment management.

3.1 Methods of Collecting Data

Data were collected through observation, interviews, and literature study. These methods were used to identify the current business
process, user needs, and system requirements. A proper data collection process is important to ensure that the system design is relevant
to the actual problems found in the research object [16].

1. Observation

Observation was conducted directly at the motorcycle workshop to examine the existing service reservation process, spare part sales,
inventory recording, transaction flow, and payment mechanism. The observation showed that the manual process caused several
problems, such as unorganized service schedules, inaccurate stock records, and delays in transaction processing [17].

2. Interview

Interviews were carried out with the workshop owner, administrator, and customers to obtain information about operational problems
and required system features. The interview results were used to determine the main features of the system, including online service
booking, spare part ordering, digital payment, transaction tracking, and sales reporting [17].

3. Literature Study

Literature study was conducted by reviewing journals, books, articles, and previous studies related to e-commerce, online reservation,
payment gateway, inventory management, multi-platform applications, and software development. This stage was used to strengthen
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the theoretical foundation and support the system design.
3.2 Data Source

The data sources in this study consisted of primary data and secondary data. Both were used to support requirement analysis and
system development

1. Primary Data

Primary data were obtained directly from observation and interviews at the motorcycle workshop. These data included information
about service reservation flow, spare part sales, inventory recording, payment procedures, transaction activities, and user needs. Primary
data were used as the main basis for defining the system requirements.

2. Secondary Data

Secondary data were obtained from scientific journals, books, articles, official documents, and previous studies related to information
systems, e-commerce, reservation systems, payment gateway, inventory management, and software development. These data were
used to support the theoretical foundation and compare the proposed system with previous research [18].

4. Design of Proposed System Procedures

The proposed system procedure describes the main workflow of the motorcycle workshop e-commerce and reservation system. The
design uses UML to show the interaction between Customer, Administrator, and system processes [19]. Customers can order spare
parts, make service reservations, complete digital payments, and track transaction status through the mobile application. Administrators
manage products, reservations, payments, inventory, and reports through the web-based system. This procedure is designed to replace
manual workshop operations with a more structured and integrated digital process.

Use Case Diagram
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Fig. 1: Proposed Use Case Diagram

Admin

5. Implementation and Testing
5.1 Web Interface Implementation

The web interface was developed for administrators to manage workshop operations through a browser-based system. This platform
provides several main features, including dashboard monitoring, service order management, product management, category
management, service type management, customer data, order processing, inventory control, and sales reports. Through the web system,
administrators can monitor transactions, update order status, manage service reservations, and review sales performance in a more
structured and efficient manner.
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Fig. 2: Admin Dashboard Page

The admin dashboard page displays a summary of workshop operations, including income, new orders, active services, total
customers, service volume, recent activities, and monthly revenue. This page helps administrators monitor transactions and service
activities more quickly through an organized web-based interface.

. E-Bengkel Azzam

Budi Santoso Rp 68.000
Budi Santoso Packing Rp 135.000
Ahmad Fauzi otrvored Rp 258.000

Nurul Hidayah etiverod Rp 301.000

Fig. 3: Orders Management Page

The orders management page is used by administrators to monitor and manage product orders. This interface displays order summaries,
such as total orders, pending orders, packing status, shipped orders, and delivered orders. It also provides search and filter features to
help administrators find transaction data more easily and update order status in a structured manner.
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Fig. 4: Sales Report Page

The sales report page provides administrators with a summary of workshop revenue and transaction activities. This interface displays
total income, product sales, service revenue, number of transactions, and a revenue chart based on the selected time period. By using
this page, administrators can review sales performance, compare income sources, and monitor workshop financial activity more
efficiently.
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5.2 Mobile Interface Implementation

The mobile interface was developed for customers to access workshop services through the application. The main features displayed
in the mobile system include the dashboard, profile management, address management, spare part catalog, service catalog, service
booking, checkout, digital payment, and transaction history. These interfaces were designed to make it easier for customers to order
spare parts, book workshop services, complete payments, and monitor transaction status through one integrated application.
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Fig. 5: Dashboard, Profile, and Address Page

Fig. 5 displays the dashboard, profile, and address pages of the customer application. The dashboard functions as the main page that
presents customer information, available services, and recommended spare parts. The profile page is used to view and edit personal
data, including name, email, phone number, and address. Meanwhile, the address page allows customers to save detailed location
information required for delivery and service-related needs. These pages help users prepare and manage their account information
before carrying out transactions.
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Fig. 6: Sparepart Catalog, Service Catalog, and Service Booking Page

Fig. 6 shows the spare part catalog, service catalog, and booking service pages. The spare part catalog provides product information, prices, and stock
availability so customers can choose the needed items more easily. The service catalog presents the list of available workshop services. After selecting
aservice, customers can continue to the booking page by entering vehicle details, choosing a reservation date, adding notes or complaints, and submitting
the booking request. This feature changes the service reservation process from manual communication into a more structured digital process.
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Fig. 7: Checkout, Payment, and Transaction History Page

Fig. 7 presents the checkout, payment, and transaction history pages in the customer mobile application. The checkout page displays
order details, delivery address, shipping options, and total payment before the transaction is confirmed. The payment page is integrated
with a digital payment gateway, enabling customers to complete payments through the available payment methods. Meanwhile, the
transaction history page provides records of product orders and service bookings, including their status and progress. Through these
features, customers can complete transactions and monitor their activities more clearly and transparently.

5.3 System Testing

System testing was conducted to ensure that each feature in the motorcycle workshop e-commerce and reservation system operated
according to its intended function. The testing process used the Black Box Testing method, which focuses on evaluating system output
based on the given input without examining the internal program code [20]. The tested features included login, product ordering, service
reservation, digital payment, transaction tracking, inventory management, and sales reports. The results of this testing were used to
identify functional errors and ensure that the system was ready to support workshop operations.

6. Conclusion

Based on the results of the research and system implementation that have been carried out, several conclusions can be drawn:

1. The multi-platform motorcycle workshop e-commerce and reservation system has been successfully designed and implemented to
support workshop operational activities. The system is able to accommodate spare part sales, service reservations, transaction
management, and payment processes in a more structured and integrated manner.

2. The mobile application provides customers with easier access to workshop services, including viewing spare part catalogs, placing
product orders, booking services, completing digital payments, and monitoring transaction or reservation status. This feature helps
reduce the limitations of the previous manual service process.

3. The web-based administrator system helps administrators manage product data, service orders, reservations, payments, inventory,
and sales reports more efficiently. Through this system, workshop data can be recorded more accurately, transaction monitoring
becomes easier, and manual recording errors can be minimized.

4. The integration of the payment gateway supports a faster and more practical digital payment process. Overall, the developed system
can improve service efficiency, support better data management, and contribute to the digitalization of motorcycle workshop SME
operations.
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