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 The rapid advancement of information technology has encouraged service-

based industries, including printing services, to adopt digital systems to 

improve operational efficiency and data accuracy. However, many small and 

medium-sized printing enterprises still rely on manual or semi-digital 

processes, leading to miscommunication, data inconsistencies, and inefficient 

workflow management. This study aims to design and implement a web-based 

printing service system using the Unified Modeling Language (UML) and the 

Waterfall development model to optimize business processes. A qualitative 

case study approach was employed, with data collected through observation, 

interviews, and documentation at CV. Rakha Media Group. The system 

integrates order management, inventory control, payment processing, and 

production workflow into a unified platform. System evaluation was 

conducted using Black-Box and White-Box testing, as well as ISO/IEC 25010 

and the System Usability Scale (SUS). The results indicate that the system 

achieves a 100% functional success rate, a SUS score of 74.1 (good usability), 

and an overall quality score of 89% based on ISO 25010 evaluation. These 

findings demonstrate that the proposed system effectively reduces operational 

errors, improves communication between departments, and enhances overall 

efficiency. This study contributes both theoretically, by reinforcing the role of 

integrated information systems in business process optimization, and 

practically, by providing a scalable solution for digital transformation in 

printing service enterprises. 
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1. INTRODUCTION (10 PT) 

The rapid advancement of information technology has significantly transformed business processes 

across various industries, particularly in service-oriented sectors such as digital printing. Web-based 

information systems play a crucial role in enhancing operational efficiency, enabling real-time data processing, 

and improving communication among stakeholders [1]–[3]. In recent years, organizations have increasingly 

adopted digital platforms to manage complex workflows, including order processing, inventory tracking, and 

production management, to remain competitive in dynamic business environments [4], [5]. However, despite 

the widespread adoption of digital technologies, many small and medium-sized enterprises (SMEs) in the 

printing service industry still rely on semi-manual or paper-based systems. Such practices often lead to 

inefficiencies, including data redundancy, delayed processing, and increased human error [6], [7]. Previous 
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studies indicate that manual systems contribute to miscommunication between departments, inaccurate cost 

estimates, and poor transaction traceability [8], [9]. While prior research has explored the development of web-

based systems, limited attention has been given to integrating end-to-end workflows and ensuring seamless 

coordination across multiple operational units [10], [11]. 

This gap is particularly evident in printing service operations, which involve multiple actors, including 

designers, warehouse staff, cashiers, and production operators. Ineffective coordination among these roles 

often results in discrepancies in material usage, incorrect pricing, and delays in production cycles [12], [13]. 

Furthermore, the absence of a centralized and integrated system reduces transparency and limits decision-

making capabilities due to fragmented data management [14]. From a practical perspective, these challenges 

negatively impact service quality, operational performance, and customer satisfaction [15]. To address these 

issues, this study proposes the design and implementation of a web-based printing service system using the 

Unified Modeling Language (UML) and the Waterfall development model. 

The system aims to integrate key business processes, including order management, inventory control, 

payment processing, and production workflow, into a unified platform. By adopting a structured development 

approach, this research seeks to improve system reliability, reduce communication errors, and enhance data 

accuracy across all operational stages. 

The main contribution of this research is a comprehensive and practical framework for business 

process optimization in printing service enterprises. Unlike previous studies, this research emphasizes 

integrating workflow automation, database management, and system modeling to achieve operational 

efficiency. The findings are expected to contribute to both theoretical development in information systems and 

practical implementation strategies for SMEs undergoing digital transformation. 

 

2. RESEARCH METHOD 

This study adopts a qualitative case study approach to analyze, design, and implement a web-based 

printing service information system. The qualitative approach is selected because the research focuses on 

understanding real-world operational problems, identifying system requirements, and developing a solution 

tailored to organizational needs. The system development process follows the Waterfall model, which consists 

of sequential stages including requirement analysis, system design, implementation, testing, and maintenance. 

This model is chosen due to its structured and systematic nature, making it suitable for projects with clearly 

defined requirements and stable development environments. The research was conducted at CV. Rakha Media 

Group, a company engaged in printing services located in Tangerang Selatan, Indonesia. The study was carried 

out over a period of approximately six months in 2020, covering stages from initial observation and data 

collection to system implementation and testing. The selection of this location is based on the presence of 

operational inefficiencies in the existing manual system, particularly in order management, communication, 

and production workflow. 

The population of this study consists of all stakeholders involved in the printing service process within 

the organization, including administrators, designers, warehouse staff, cashiers, and production operators. A 

purposive sampling technique is employed to select respondents who are directly involved in the operational 

workflow and have relevant knowledge of the system. The sample includes key personnel from each role to 

ensure comprehensive representation of system requirements and operational challenges. This approach allows 

for in-depth analysis of user needs and system functionality from multiple perspectives. The research utilizes 

several instruments to support data collection and system design. The primary instruments include observation 

sheets, interview guidelines, and documentation records. Data collection is conducted through direct 

observation of business processes, structured interviews with selected stakeholders, and review of existing 

documents related to order processing and production activities. System modeling is carried out using Unified 

Modeling Language (UML), including use case diagrams, activity diagrams, and sequence diagrams, to 

represent system functionality and workflow interactions. In addition, Entity Relationship Diagrams (ERD) 

and Logical Record Structure (LRS) are used to design the database structure and ensure data consistency and 

integrity. 

The data analysis technique involves both descriptive analysis and system modeling. Descriptive 

analysis is used to identify problems in the current system and define system requirements based on collected 

data. The system is then designed and implemented using PHP programming language and MySQL database, 

supported by the XAMPP server environment. To ensure system quality, testing is conducted using Black Box 

testing to evaluate functional requirements and White Box testing to analyze internal logic and control 

structures of the program. The results of testing are used to validate system performance and ensure that the 

developed application meets user requirements and operational objectives. 
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Figure 1. Research Methodology Framework 
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This study adopts a structured research methodology that starts with problem identification through 

observation and interviews, followed by requirement analysis and system design using UML and database 

modeling. The system is developed using the Waterfall model and implemented using PHP and MySQL. 

Testing is conducted using Black-Box and White-Box methods, while system evaluation is performed 

according to ISO/IEC 25010 quality standards and the System Usability Scale (SUS). The final stage involves 

performance analysis and formulation of research conclusions. 

 

3. RESULTS AND DISCUSSION 

3.1.  Results 

The developed web-based printing service system was successfully implemented and evaluated in the 

operational environment of CV. Rakha Media Group. The system integrates key business processes, including 

order management, inventory control, payment processing, and production workflow, into a unified platform. 

Functional testing using Black Box methods shows that all system modules operate correctly with a 100% 

success rate, indicating that the system meets all specified functional requirements. Furthermore, White Box 

testing results reveal that the system has a manageable level of complexity, with cyclomatic complexity values 

ranging from 2 to 5, suggesting well-structured program logic and maintainability. To evaluate system quality 

and usability, two frameworks were applied: ISO/IEC 25010 and the System Usability Scale (SUS). 

 

Table 1. System Usability Scale (SUS) Results 

Item Score 

Q1 72 

Q2 75 

Q3 70 

Q4 78 

Q5 74 

Q6 76 

Q7 73 

Q8 77 

Q9 71 

Q10 75 

Average SUS Score 74.1 

 

Interpretation: The SUS score of 74.1 indicates that the system falls into the “Good” usability category and is 

considered acceptable based on standard usability benchmarks (>68). 

 

Table 2. ISO/IEC 25010 Evaluation Results 

Quality Aspect Score (%) Category 

Functional Suitability 95 Very High 

Usability 88 High 

Reliability 90 Very High 

Performance Efficiency 87 High 

Security 85 High 

Average Score 89.0 Very Good 

 

Interpretation: The system achieves an overall quality score of 89%, indicating strong performance across all 

evaluated dimensions, particularly in functional suitability and reliability. 
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Figure 2. SUS Evaluation Graph 

 

 
 

Figure 3. ISO 25010 Evaluation Graph 

 

3.2.  Discussion 

The results demonstrate that implementing a web-based information system significantly improves 

operational efficiency and reduces errors in printing service workflows. The high functional suitability score 

(95%) indicates that the system effectively addresses the identified business requirements. This finding 
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supports the role of information systems as enablers of business process integration and efficiency 

improvement [2], [3]. The usability evaluation (SUS = 74.1) confirms that the system is user-friendly and 

acceptable for practical use. According to prior studies, SUS scores above 68 indicate acceptable usability, 

while scores above 70 reflect good user experience [1], [4]. This suggests that the system interface and 

interaction design align with user expectations, reducing the learning curve and improving user adoption. 

From a software quality perspective, the ISO/IEC 25010 evaluation shows strong performance across 

multiple dimensions. The high reliability score (90%) indicates system stability, while performance efficiency 

(87%) demonstrates the system’s ability to handle operational tasks effectively. These results are consistent 

with previous research highlighting the importance of quality models in evaluating software performance and 

reliability [5], [6]. The integration of multiple operational units into a centralized system significantly reduces 

miscommunication, which was a major issue in the previous manual process. This finding aligns with studies 

emphasizing that integrated information systems improve coordination and data consistency across 

organizational units [7], [8]. 

However, the relatively lower security score (85%) indicates that further improvements are necessary, 

particularly in implementing advanced security mechanisms such as encryption and access controls. Previous 

research suggests that security is a critical factor in ensuring user trust and system sustainability [9]. Practically, 

the system contributes to: Improved data accuracy, reduced operational errors, Faster processing time, and 

enhanced transparency in reporting. 

These improvements are consistent with findings from digital transformation studies, which show that 

system integration increases organizational performance and competitiveness [10], [11]. Nevertheless, this 

study has several limitations. The evaluation is limited to a single organization, which may affect 

generalizability. In addition, the study does not incorporate advanced statistical validation or user acceptance 

models such as TAM or UTAUT. Future research is recommended to: Apply the Technology Acceptance 

Model (TAM), expand sample size, conduct comparative performance analysis, and enhance system security 

and scalability. 

 

4. CONCLUSION 

This study successfully develops and implements a web-based printing service information system to 

optimize business processes at, integrating order management, inventory, payment, and production workflows 

into a unified platform. The system demonstrates strong performance, achieving a 100% functional success 

rate, a SUS score of 74.1, indicating good usability, and an overall ISO/IEC 25010 quality score of 89%, 

reflecting high reliability and efficiency. These results confirm that the system effectively reduces operational 

errors, improves inter-departmental communication, and enhances organizational performance. The study 

contributes theoretically by reinforcing the role of integrated information systems in business process 

optimization and practically by offering a scalable solution for digital transformation in SMEs. However, 

limitations include the single-case design and limited statistical validation; therefore, future research should 

incorporate broader samples, quantitative evaluation models such as TAM or UTAUT, and further system 

enhancements, particularly in security and mobile integration. 
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