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Purpose of the study: This study aims to develop a Waterfall-based web
vehicle service management information system for PT Toyota Hadji Kalla
Makassar. The system is designed to improve the management of customer
data, vehicle records, service transactions, and reporting activities through an
integrated database environment.

Methodology: Qualitative research approach; observation; interviews;
literature review; Waterfall software development method; Unified Modeling
Language (UML) including Use Case Diagram, Activity Diagram, Sequence
Diagram, and Class Diagram; PHP programming language; MySQL database
management system; XAMPP web server environment; Notepad++; Mozilla
Firefox; Black Box Testing technique.

Main Findings: A web-based vehicle service management information system
was successfully developed and implemented. The system integrated customer
data, vehicle information, service records, and reporting functions into a
centralized database. Black Box Testing confirmed that all major functions,
including login, data management, service processing, and report generation,
operated successfully according to system requirements.

Novelty/Originality of this study: This study presents an integrated vehicle
service management information system specifically designed for workshop
administration using the Waterfall development model. Unlike previous studies
focusing on sales transactions or service queues, the proposed system
combines customer information, vehicle records, service data, and reporting
functions within a single web-based platform, supporting comprehensive
service data management.
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1. INTRODUCTION

The rapid advancement of information technology has significantly transformed business operations
across various sectors, including the automotive industry. Automotive service companies increasingly rely on
digital systems to support operational efficiency and service quality [1], [2]. Effective management of vehicle
service data is essential to ensure accurate recording, monitoring, and reporting of maintenance activities [3], [4].
Information systems play a crucial role in organizing customer information, vehicle histories, and service
schedules in an integrated manner. Therefore, the implementation of a web-based information system has
become an important strategy for improving service management processes in automotive workshops [5].

Despite technological developments, many automotive service providers still face challenges in
managing service data efficiently. PT Toyota Hadji Kalla Makassar previously utilized spreadsheet-based tools
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for recording vehicle service activities and customer information [6], [7]. This approach often resulted in data
redundancy, difficulties in data retrieval, and increased risks of data loss. The absence of an integrated database
also limited the effectiveness of service monitoring and reporting processes. Consequently, administrative
activities became time-consuming and less efficient, particularly when handling large volumes of service
records.

Several previous studies have examined the implementation of information systems in the automotive
sector. Research on spare-part sales management systems demonstrated that web-based applications could
improve data processing and transaction management [8], [9]. Other studies focused on customer service
management using specific service queue methods to enhance customer satisfaction. Furthermore, web-based
management information systems have been developed to support operational and managerial activities in
automotive companies. These studies confirm the importance of information technology in improving
organizational performance and service quality [10], [11].

Although previous studies have contributed to the development of automotive information systems,
several limitations remain evident. Most existing systems focus on sales transactions, service queue
management, or general operational monitoring. Limited attention has been given to the comprehensive
management of vehicle service data, customer information, and service history within a single integrated
platform. In addition, previous studies rarely emphasize the use of structured software development
methodologies to ensure system reliability and maintainability [12], [13]. Therefore, there is a need for a more
focused study that addresses these aspects simultaneously through a web-based management system.

The development of an integrated vehicle service management information system is increasingly
important in today's data-driven business environment. Accurate and accessible service information supports
better decision-making and improves operational efficiency [14]. A centralized database can minimize data
duplication while enhancing data security and consistency. Furthermore, timely access to service records can
improve customer service quality and support routine vehicle maintenance management [15]. For these reasons,
the implementation of a web-based information system represents a practical solution to current administrative
challenges in automotive workshops [16], [17].

This study offers a novel contribution by developing a Waterfall-based vehicle service management
information system specifically designed to integrate customer data, vehicle information, service records, and
reporting functions within a unified web platform [18], [19]. Unlike previous studies that focused on specific
operational aspects, the proposed system provides comprehensive service data management tailored to workshop
administration requirements. The study also applies the Waterfall development model systematically, covering
requirements analysis, system design, implementation, testing, and maintenance stages. In addition, the system
supports long-term service history storage and facilitates efficient information retrieval for managerial purposes.
Therefore, this research contributes both practically and academically to the advancement of information system
applications in the automotive service sector.

2. RESEARCH METHOD

2.1 Research Design

This study employed a qualitative research approach to investigate the existing vehicle service data
management process at PT Toyota Hadji Kalla Makassar. The qualitative method was selected because it enables
researchers to understand operational problems and administrative activities in their natural setting. Data were
collected through direct observation, interviews with workshop administration personnel, and literature reviews
of relevant studies and technical references [20]. The collected information was analyzed to identify system
requirements and determine appropriate solutions for managing vehicle service data. This approach provided a
comprehensive understanding of organizational needs and supported the development of a web-based
information system.

Table 1. Data Collection Techniques

Technique Source Purpose
Observation Workshop activities Identify existing business processes
Interview Administrative staff Gather user requirements

Literature Review Journals, books, and previous studies Support theoretical foundation

2.2 System Development Method

The proposed system was developed using the Waterfall software development model due to its
systematic and sequential development process. This model consists of five main phases, namely requirements
analysis and definition, system and software design, implementation, integration and system testing, and

Sy. Jo. In. Syt. Ed,Vol. 1, No. 2, September 2026: 77 - 83



Sy. Jo. In. Syt. In. Ed ISSN: 3125-0351 a 79

operation and maintenance [21], [22]. During the requirements phase, information related to service data
management processes was collected and analyzed. The design phase focused on database structures, user
interfaces, and system architecture before being translated into program code during implementation. After
development was completed, the system underwent testing and maintenance activities to ensure that all functions
operated according to user requirements.

Requirements Analysis
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System Design
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Figure 1. Waterfall Development Model

2.3 System Modeling and Testing

Unified Modeling Language (UML) was utilized to represent system requirements and design
specifications. The modeling process included use case diagrams, activity diagrams, sequence diagrams, and
class diagrams to describe system functionality and interactions among users and system components. The
developed application was implemented using PHP as the programming language and MySQL as the database
management system, supported by the XAMPP environment. To evaluate system functionality, Black Box
Testing was applied by examining each feature based on predefined input and output scenarios. The testing
results were used to verify that the system functions met the specified requirements and supported effective
vehicle service data management.

3.  RESULTS AND DISCUSSION

3.1 Existing System Analysis

The existing vehicle service data management process at PT Toyota Hadji Kalla Makassar relied
primarily on spreadsheet-based applications for recording customer and service information. This approach
resulted in several operational challenges, including data redundancy, difficulties in retrieving historical service
records, and inefficient report generation processes. Service-related information was not integrated into a
centralized database, increasing the risk of data inconsistency and loss. Administrative personnel were required
to manually manage and update records, which consumed considerable time and effort. Consequently, the
existing system was considered insufficient to support efficient vehicle service management activities.

3.2 Proposed System Design

To overcome the identified limitations, a web-based vehicle service management information system
was proposed and developed. The system was designed to integrate customer data, vehicle information, service
records, and reporting functions within a centralized database environment. The proposed workflow allows
administrators to input and manage service-related data efficiently while enabling workshop management to
access reports when required. UML modeling techniques were utilized to represent system functionality and user
interactions during the design stage. The resulting design provides a structured framework for improving
administrative performance and information accessibility.
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Figure 2. Proposed System Architecture
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3.3 System Implementation

The developed application was implemented as a web-based information system using PHP and
MySQL technologies. The system includes authentication functionality that restricts access to authorized users
through a login mechanism. Administrators can manage vehicle information, customer records, and service
transaction data through dedicated interfaces [23], [24]. All information entered into the system is automatically
stored within a centralized database to ensure data consistency and accessibility. In addition, the application
provides reporting features that facilitate monitoring and evaluation of vehicle service activities.

Table 2. Main Features of the Developed System

Feature Function
Login User authentication and access control
Vehicle Data Management Manage vehicle information

Customer Data Management Manage customer information
Service Data Management Record and update service activities

Service Reporting Generate and display service reports

3.4 System Testing Results

The developed system was evaluated using the Black Box Testing method to verify functional
performance. Testing was conducted by examining each system feature based on predefined input and expected
output scenarios. The evaluation covered authentication processes, vehicle data management, customer
information management, service transaction processing, and report generation functions. The testing results
demonstrated that all major functionalities operated successfully according to system requirements [25], [26].
Therefore, the developed application was considered capable of supporting vehicle service management
processes effectively and reliably.

Table 3. Summary of Black Box Testing Results.

Tested Function Result
Login Process Successful
Vehicle Data Input Successful
Customer Data Input Successful
Service Data Processing Successful
Report Generation Successful

Results obtained from this study indicate that the developed web-based vehicle service management
information system successfully addressed several limitations of the previous spreadsheet-based approach.
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Integration of customer information, vehicle records, service transactions, and reporting functions into a
centralized database improved data accessibility and management efficiency. Administrative activities became
more organized because all service-related information was stored within a single system environment. User
authentication features also contributed to securing operational data from unauthorized access. Consequently,
workshop administrators were able to manage vehicle service information more effectively and accurately.
Implementation outcomes demonstrate that the proposed system supports faster and more reliable service data
processing. Dedicated modules for customer management, vehicle records, and service transactions simplified
administrative workflows and reduced manual effort. Availability of automated reporting functions enabled users
to generate service reports more efficiently than previous manual procedures [27]. Centralized data storage
minimized redundancy and improved information consistency across different operational activities.
Improvements observed during implementation suggest that the system contributes positively to administrative
performance within the workshop environment.

Findings of this study are consistent with previous research emphasizing the importance of web-based
information systems in automotive service operations. Earlier studies reported that computerized systems
improve data management, facilitate information retrieval, and support organizational decision-making
processes. Similar benefits were identified in this study through enhanced service data management and
reporting capabilities. Application of the Waterfall development model also aligns with previous findings
indicating that structured development approaches support software quality and system reliability [28], [29].
Evidence from both current and previous studies confirms the effectiveness of information system
implementation in automotive service management. Novel contributions of this research can be observed in the
development of an integrated vehicle service management platform specifically designed for workshop
administration. Previous studies generally focused on spare-part sales management, service queue processing, or
broader organizational management systems. Integration of customer data, vehicle information, service records,
and reporting functions within a single application distinguishes this study from earlier works. System
development was also conducted using a structured Waterfall framework that ensured systematic implementation
from requirement analysis to testing stages [30]. Capability to maintain comprehensive service histories further
strengthens the uniqueness of the proposed solution.

Practical implications of this research extend to automotive workshops seeking to improve service
administration and information management practices. Adoption of the developed system can support
managerial decision-making through accurate and timely service information. Improved accessibility of
customer and vehicle records may contribute to higher service quality and more responsive operational
processes. Centralized information management also helps reduce administrative workload and minimizes the
possibility of data inconsistencies. Benefits generated by the system indicate its potential applicability in similar
automotive service organizations. Several limitations should be considered when interpreting the findings of this
study. System development and evaluation were conducted within a single workshop environment, which may
restrict broader generalization of the results. Evaluation activities focused primarily on functional testing using
the Black Box Testing approach without incorporating quantitative performance measurements or user
satisfaction assessments. System features were specifically designed for Toyota vehicle service management
requirements and may require adjustments before implementation in other contexts. Future studies are
encouraged to involve multiple organizations and additional evaluation metrics to provide a more comprehensive
assessment of system effectiveness.

4. CONCLUSION

Development of the Waterfall-Based Vehicle Service Management Information System successfully
addressed the administrative challenges associated with spreadsheet-based service data management at PT
Toyota Hadji Kalla Makassar. Integration of customer information, vehicle records, service transactions, and
reporting functions within a centralized database improved data accessibility, consistency, and operational
efficiency. Implementation results demonstrated that the developed system was capable of supporting more
effective service administration processes and reducing the risks of data redundancy and information loss.
Application of the Waterfall development model provided a structured framework that facilitated systematic
system design, implementation, and testing activities. Findings of this study confirm that web-based information
systems can contribute significantly to improving information management practices within automotive
workshop environments. Future research may focus on integrating mobile-based services, real-time service
monitoring, customer notification features, and broader evaluation methods involving multiple organizations to
enhance system scalability and effectiveness.

ACKNOWLEDGEMENTS
The author would like to express sincere gratitude to PT Toyota Hadji Kalla Makassar for providing
access to research data and operational information required for this study. Appreciation is also extended to

Waterfall-Based Vehicle Service Management Information System ...(Andika Pratama)



82

m) ISSN: 3125-0351

academic supervisors, reviewers, and all parties who contributed valuable guidance and support throughout the
completion of this research.

REFERENCES

(1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

A. Mird-Pérez, C. Gonzalez-Reyes, and J. Torrent-Sellens, “Digital transformation, eco-innovation and total factor
productivity in Spanish manufacturing firms,” Cogent Bus. Manag., vol. 13, no. 1, pp. 1-10, Dec. 2026, doi:
10.1080/23311975.2026.2664918.

H. R. M. Sagher and S. G. Almarhdi, “The mediating role of total quality management in the relationship between
business process reengineering and strategic performance: evidence from Yemeni telecommunications companies,”
Cogent Bus. Manag., vol. 12, no. 1, pp. 1-11, Dec. 2025, doi: 10.1080/23311975.2025.2593733.

I. M. Hendrati, B. Soyunov, R. D. Prameswari, Suyanto, Rusdiyanto, and D. A. Nuswantara, “The role of moderation
activities the influence of the audit committee and the board of directors on the planning of the sustainability report,”
Cogent Bus. Manag., vol. 10, no. 1, pp. 1-10, Dec. 2023, doi: 10.1080/23311975.2022.2156140.

C. K. Matekele, C. S. Mbogela, and C. M. Keregero, “Digitalisation of activities, results and innovative-oriented
culture and Tanzanian local government authorities’ financial reporting quality,” Cogent Bus. Manag., vol. 12, no. 1,
pp. 1-10, Dec. 2025, doi: 10.1080/23311975.2025.2532123.

M. Raja, T. N. V. R. L. Swamy, S. Das, R. Bansal, M. Fahlevi, and A. L. Aziz, “Does human resource information
system influence performance management?,” Cogent Bus. Manag., vol. 12, no. 1, p., 2025, doi:
10.1080/23311975.2024.2438862.

N. Varotsis and N. Mylonas, “A systematic literature review on information service management and information-
seeking behavior in tourism,” Cogent Bus. Manag., vol. 11, no. 1, pp. 1-11, Dec. 2024, doi:
10.1080/23311975.2024.2385731.

T.-T.-L. Nguyen, X.-Q. Hoang, P. T. Lien, T.-H. Pham, and H.-H. Pham, “Antecedents of salesperson performance in
information service industry: The role of guanxi, adaptive selling behaviors and customer orientation,” Cogent Bus.
Manag., vol. 9, no. 1, pp. 1-10, Dec. 2022, doi: 10.1080/23311975.2022.2044433.

T. Laohavichien, C. Weerasai, and L. D. Fredendall, “The relationship between leadership, management innovation,
and service performance: a study among electronic leadership, transformational leadership, and transactional
leadership,” Cogent Bus. Manag., vol. 13, no. 1, pp. 1-17, Dec. 2026, doi: 10.1080/23311975.2026.2649421.

D. C. Kisinga, A. D. Mchopa, and L. R. Mwagike, “Warehouse management practices and business performance of
small-scale grapes processing firms: evidence from Tanzania,” Cogent Bus. Manag., vol. 11, no. 1, pp. 22-28, Dec.
2024, doi: 10.1080/23311975.2024.2427215.

D. Dahlia, N. Nurkholis, W. Andayani, and Y. W. Prihatiningtias, “Transforming healthcare management: the role of
organizational change, service quality, and information technology in improving managerial performance,” Cogent
Bus. Manag., vol. 12, no. 1, pp. 1-10, Dec. 2025, doi: 10.1080/23311975.2025.2482017.

M. A. Alsabahi, K. M. Ku Bahador, and R. M. Saat, “The influence of personal characteristics and workplace learning
on information technology competency among external auditors: The role of organisational culture as a moderator,”
Cogent Bus. Manag., vol. 8, no. 1, pp. 1-21, Jan. 2021, doi: 10.1080/23311975.2021.1899625.

S. Gulzar, N. Ayub, and A. B. Jibril, “Development of self-perceived competencies scale for millennials,” Cogent Bus.
Manag., vol. 12, no. 1, Dec. 2025, doi: 10.1080/23311975.2025.2492387.

B. Althani, “Migration challenges of legacy software to the cloud: a socio-technical perspective,” Cogent Bus. Manag.,
vol. 12, no. 1, pp. 1-10, Dec. 2025, doi: 10.1080/23311975.2025.2503421.

T. O. Nyamboga and A. Asiimwe, “When information flows, performance follows: how communication patterns shape
employee performance in Kasese and Kabarole districts local governments, Uganda — a convergent parallel mixed
methods design,” Cogent Bus. Manag., vol. 13, no. 1, pp. 1-19, Dec. 2026, doi: 10.1080/23311975.2026.2707819.

O. E. Tluore, A. Mamudu Onose, and M. Emetere, “Development of asset management model using real-time
equipment monitoring (RTEM): case study of an industrial company,” Cogent Bus. Manag., vol. 7, no. 1, pp. 1-10, Jan.
2020, doi: 10.1080/23311975.2020.1763649.

A. Amro, A. U. Rehman, and A. Ali, “Service quality and price perception as catalysts for customer engagement and
experience in automotive aftersales,” Cogent Bus. Manag., vol. 12, no. 1, pp. 1-23, Dec. 2025, doi:
10.1080/23311975.2025.2514939.

J. Purwanto, R. A. Nasution, and Y. Anggoro, “Gaining future competitive advantage through corporate foresight value
creation: A case study on local affiliate companies in ASEAN’s automotive industry,” Cogent Bus. Manag., vol. 10, no.
3, pp.- 1-19, Dec. 2023, doi: 10.1080/23311975.2023.2284439.

A. Espinoza and C. A. Pifa-Garcia, “(Counter)marketing and misinformation: a cross-platform study,” Cogent Bus.
Manag., vol. 11, no. 1, pp. 1-10, Dec. 2024, doi: 10.1080/23311975.2024.2398713.

O. Onaindia-Romero, M. Gago-Garcia, and B. Herce-Lezeta, “Toward a unified understanding of corporate financial
literacy: development of an integrative framework and identification of research gaps,” Cogent Bus. Manag., vol. 13,
no. 1, pp. 1-19, Dec. 2026, doi: 10.1080/23311975.2026.2654923.

T. Zenebe Lema, “Determinants of bank technical efficiency: Evidence from commercial banks in Ethiopia,” Cogent
Bus. Manag., vol. 4, no. 1, pp. 1-12, Jan. 2017, doi: 10.1080/23311975.2016.1268356.

K. V. Arunima and A. K. Thekkat, “Impact of organizational knowledge creation on project knowledge management in
multinational and Indian software companies: a comparative analysis,” Cogent Bus. Manag., vol. 12, no. 1, pp. 1-10,
Dec. 2025, doi: 10.1080/23311975.2025.2502541.

B. Tutu Boahene, E. Forson, S. Oduro Owusu, and A. Prosper Mawutor, “The mediating role of information system
integration in the relationship between intermediary involvement and passport acquisition lead time,” Cogent Bus.
Manag., vol. 13, no. 1, pp. 1-18, Dec. 2026, doi: 10.1080/23311975.2026.2712078.

S. Koul, R. Verma, and K. V. Ajaygopal, “Stakeholders’ understanding of data privacy: implications for digital credit

Sy. Jo. In. Syt. Ed,Vol. 1, No. 2, September 2026: 77 - 83



Sy. Jo. In. Syt. In. Ed ISSN: 3125-0351 a 83

[24]

[25]

[26]

[27]

(28]

[29]

[30]

consumer,” Cogent Bus. Manag., vol. 12, no. 1, pp. 1-10, Dec. 2025, doi: 10.1080/23311975.2025.2568200.

J. Victor and A. Paulo, “Transaction costs in healthcare: empirical evidence from Portuguese hospitals,” Cogent Bus.
Manag., vol. 10, no. 2, pp. 1-22, Dec. 2023, doi: 10.1080/23311975.2023.2220479.

D. A. Attiogbe, E. Y. Arhin, and E. Marfo-Yiadom, “Ghana integrated financial management information system and
public sector accountability,” Cogent Bus. Manag., vol. 12, no. 1, pp. 1-19, Dec. 2025, doi:
10.1080/23311975.2025.2499208.

D. Musimenta, “Knowledge requirements, tax complexity, compliance costs and tax compliance in Uganda,” Cogent
Bus. Manag., vol. 7, no. 1, pp. 1-18, Jan. 2020, doi: 10.1080/23311975.2020.1812220.

B. T. Mazorodze, “Modelling the effects of ICT investments on technical efficiency and technological changes in South
Africa’s service sector,” Cogent Bus. Manag., vol. 13, no. 1, pp. 1-19, Dec. 2026, doi:
10.1080/23311975.2026.2637259.

B. A. Bamfo, F. Asiedu-Appiah, and E. Ameza-Xemalordzo, “Developing a framework for entrepreneurship ecosystem
for developing countries: The application of institutional theory,” Cogent Bus. Manag., vol. 10, no. 2, pp. 1-10, Dec.
2023, doi: 10.1080/23311975.2023.2195967.

N. K. Quoc Trung, “Determinants of bank performance in Vietnamese commercial banks: an application of the camels
model,” Cogent Bus. Manag., vol. 8, no. 1, pp. 1-29, Jan. 2021, doi: 10.1080/23311975.2021.1979443.

R. A. Diaz Pacheco and E. Benedito, “Supply chain response framework. Systematic literature review and framework
to respond to stimuli,” Cogent Bus. Manag., vol. 11, no. 1, pp. 1-25, Dec. 2024, doi: 10.1080/23311975.2024.2308083.

Waterfall-Based Vehicle Service Management Information System ...(Andika Pratama)



