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Introduction  

Information technology has become a fundamental enabler for organizations to improve operational efficiency, 

optimize business processes, and support data-driven decision-making [1]. The implementation of integrated 

information systems enables organizations to manage operational data more effectively by connecting various 

business functions within a centralized platform, thereby reducing data redundancy, improving information accuracy, 

and facilitating timely reporting and decision-making [2], [3]. 

 With the advancement of digital transformation, web-based information systems have been widely adopted 

because they provide flexible access, real-time information processing, and seamless integration among organizational 

functions [4], [5]. Such systems have been implemented across various operational domains, including sales 

transactions, inventory management, financial administration, and reporting, to improve operational effectiveness and 

service quality [6].  

Playmania is an indoor children's playground located at Lippo Plaza Jambi that offers various recreational and 

educational activities. Although sales transactions have been supported by a computerized system, several operational 

processes are still managed independently. Inventory management, petty cash administration, and operational 

reporting are maintained in separate Microsoft Excel spreadsheets, while children's accident incidents are documented 

manually using paper forms. In addition, staff members still monitor children's playtime and announce the end of each 

session manually using a microphone. These disconnected operational procedures hinder the integration of operational 

information, complicate data exchange among operational units, increase the risk of recording inconsistencies, and 

reduce the efficiency of monitoring and reporting activities. Consequently, operational data cannot yet be managed 

through a centralized information system capable of supporting timely and accurate managerial decision-making.  

These operational conditions result in fragmented information management, making it difficult to synchronize data 

across operational activities and increasing the possibility of recording inconsistencies. As a consequence, operational 

monitoring, information retrieval, and report preparation become less efficient because staff must access multiple data 

sources and manual records. These limitations indicate the need for an integrated Operational Management 

Information System that centralizes sales transactions, inventory management, petty cash administration, incident 

reporting, and playtime monitoring within a single web-based platform. In addition, the system incorporates an 

Abstract 

Playmania Lippo Plaza Jambi has implemented a computerized system for sales transactions in its daily operations. However, 

inventory management, petty cash recording, operational reporting, and children's incident documentation are still managed 

separately using spreadsheet files and paper forms, resulting in fragmented operational data and inefficient operational processes. 

In addition, playtime monitoring is conducted through manual voice announcements. This study aims to design and develop a 

web-based Operational Management Information System that integrates sales transactions, inventory management, petty cash 

recording, children's incident reporting, and playtime monitoring into a centralized platform. The system was developed using the 

Waterfall method and implemented using PHP and MySQL. The novelty of this research lies in integrating multiple operational 

management functions, including sales transactions, inventory management, petty cash recording, children's incident reporting, 

and playtime monitoring integrated with voice announcements, into a single web-based information system. Functional testing 

was conducted using 12 Black Box testing scenarios covering the main system functionalities. The testing results showed that all 

12 scenarios were successfully executed, achieving a 100% success rate, indicating that all tested system functions operated 

according to the specified requirements. The developed system contributes to the Information Systems field by demonstrating an 

integrated operational management approach that centralizes operational data, improves operational efficiency, facilitates report 

generation, and supports managerial decision-making in indoor playground businesses. 
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automatic voice announcement feature that is integrated with playtime monitoring to assist staff in providing timely 

and consistent customer service. 

Previous studies have demonstrated that web-based information systems contribute significantly to improving 

operational data management across various business functions. Frastya et al. (2025) and Eka Yulianti et al. (2025) 

developed web-based Point of Sale (POS) systems that improved transaction processing efficiency and facilitated 

sales reporting [7], [8]. Meanwhile, Fortunata et al. (2023) and Nurcahyani et al. (2022) proposed web-based petty 

cash information systems that enhanced the accuracy of financial recording and simplified petty cash administration 

[9], [10]. In addition, Sulasmi (2021) and Bergman et al. (2023) developed web-based incident reporting systems that 

improved incident documentation, accelerated reporting processes, and supported incident evaluation and analysis 

[11],[12]. These studies demonstrate the effectiveness of web-based technologies in addressing specific operational 

functions; however, each study focuses on a particular operational domain rather than integrating multiple operational 

processes into a unified information system. 

Although previous studies have demonstrated the effectiveness of web-based information systems in supporting 

specific operational functions, several research gaps remain. First, existing studies generally address sales transactions, 

inventory management, petty cash administration, or incident reporting as independent systems rather than as 

integrated operational processes. Second, the implementation of integrated operational management information 

systems within children's playground environments remains limited, despite the unique operational characteristics of 

such businesses, including playtime supervision and incident management. Third, previous studies have not 

incorporated an automatic voice announcement feature integrated with playtime monitoring to support operational 

services and customer experience. 

Playmania was selected as the research object because its operational activities involve multiple interconnected 

processes that generate and utilize operational data across different functional areas. The coexistence of sales 

transactions, inventory management, petty cash administration, incident reporting, and playtime supervision makes 

Playmania an appropriate environment for evaluating the implementation of an integrated operational management 

information system. These characteristics represent operational challenges commonly encountered in service-oriented 

businesses and make Playmania an appropriate case study for evaluating the implementation of an integrated 

operational management information system. 

The novelty of this study lies in the integration of sales transactions, inventory management, petty cash 

administration, children's incident reporting, and playtime monitoring with automatic voice announcements into a 

single web-based Operational Management Information System. Unlike previous studies that focused on individual 

operational functions, this study proposes a unified operational management platform that connects multiple business 

processes and enables centralized operational data management. 

In addition to addressing the operational needs of Playmania, this study contributes to the Information Systems 

field by providing an integrated operational management model that demonstrates how multiple operational processes 

can be centralized within a single web-based information system, offering a reference for the development of similar 

systems in service-oriented organizations. 

Therefore, this study aims to design and develop a web-based Operational Management Information System that 

integrates sales transactions, inventory management, petty cash administration, children's incident reporting, and 

playtime monitoring into a centralized platform for Playmania Lippo Plaza Jambi. The developed system is expected 

to improve operational efficiency, enhance information accessibility, facilitate monitoring and reporting activities, 

and provide accurate and centralized information to support managerial decision-making. 

Method  

A. Research Method 

This study adopts the Waterfall model as the system development methodology because it provides a systematic, 

sequential, and well-documented approach to software development [13]. Each phase is completed before proceeding 

to the next stage, enabling clear documentation, minimizing development errors, and ensuring that system requirements 

are implemented consistently. The Waterfall model is considered appropriate for this study because the operational 

requirements of Playmania LPJ had been clearly identified before system development commenced. The development 

process consists of five sequential stages: analysis, system design, implementation, testing, and maintenance, as 

illustrated in Figure 1. 

 
Figure 1. Waterfall Model [14] 
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As illustrated in Figure 1, the Waterfall model consists of five sequential stages. Each stage produces outputs that 

become inputs for the subsequent stage, ensuring a systematic and well-documented software development process. 

1) Analysis 

At this stage, the operational requirements of Playmania LPJ were identified through observations, interviews, and 

document analysis. Observations were conducted to understand existing operational workflows, including sales 

transactions, inventory management, petty cash administration, incident recording, and playtime monitoring. Interviews 

with management were carried out to identify user requirements, operational constraints, and expected system 

functionalities. In addition, operational documents were analyzed to obtain information regarding business processes, 

data structures, and reporting requirements. The collected information was then analyzed to define the functional and 

non-functional requirements that served as the basis for system development. 

2) Design 

During this phase, the system architecture, database structure, and user interface were designed based on the 

identified system requirements. The system architecture defines the interaction between users, the web application, and 

the MySQL database. Database design was developed to organize operational data efficiently while maintaining data 

integrity. User interface prototypes were prepared to ensure that each operational function could be accessed according 

to user roles. In addition, operational business processes were modeled using document flowcharts to illustrate the 

existing workflows and support the design of the proposed system. 

3) Implementation 

During the implementation phase, the proposed system design was translated into a functional web-based 

application. The system was developed using PHP as the programming language, MySQL as the database management 

system, XAMPP as the local server environment, and Visual Studio Code as the development environment. All 

operational modules, including inventory management, sales transactions, petty cash administration, incident reporting, 

user management, and playtime monitoring, were implemented according to the designed specifications. 

4) Testing 

Functional testing was performed using the Black Box Testing method through 12 testing scenarios covering the 

main system modules, including login, inventory management, sales transactions, petty cash administration, incident 

reporting, user management, and playtime monitoring, to verify that each system function operated according to the 

specified functional requirements. The testing results were evaluated by comparing the expected outputs with the actual 

system responses to ensure that all system functions operated correctly. 

5) Maintenance 

The maintenance phase is intended to support the continuous operation of the system after deployment. Activities 

in this phase include correcting system errors identified during usage, adapting the system to changing operational 

requirements, and performing necessary updates to improve system reliability and maintainability. 

B. Requirement Analysis 

To identify the required system functionalities, a system requirements analysis was conducted based on the 

operational processes and user needs at Playmania LPJ. The requirements analysis was obtained through observation 

of existing operational activities, interviews with related users, and analysis of operational documents. The analysis 

focused on identifying user roles, operational responsibilities, required features, and access rights needed in the 

proposed system. 

Table 1. Functional Requirements of the System 

No.  Actor Main Functionalities 
 

 

1. 

 

Leader 

The leader can perform login and logout, manage item and inventory data including 

item master data, incoming goods, real-time stock monitoring, sales monitoring, cash 

closing processes, and damaged goods management. In addition, the leader can manage 

petty cash records, monitor operational incident data, and view and print operational 

reports. 

 

2. 

 

Cashier 

The cashier can perform login and logout, manage customer data, process ticket and 

socks sales transactions, print transaction receipts, and monitor children’s playtime 

based on selected packages. The system also provides an automatic voice 

announcement feature when playtime ends to support operational monitoring. 

3. Manager 

The manager can perform login and logout, manage user accounts, monitor operational 

activities, view reports related to sales, incoming goods, damaged goods, petty cash, 

and incident records, as well as print reports for evaluation and decision-making 

purposes. 
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Based on the functional requirements analysis, each user role is assigned different access rights according to 

operational responsibilities. These requirements serve as the foundation for the system design process, including 

database design, interface design, and system functionality development. 

C. Existing System Analysis 

The existing system analysis was conducted to identify and understand the operational workflows currently 

implemented at Playmania LPJ. This analysis focused on several operational activities, including sales transactions, 

petty cash management, and children's accident incident reporting. The analysis was performed through observation of 

existing processes, interviews with related users, and examination of operational documents to identify current 

procedures and system limitations. 

Flowcharts were used as a modeling technique to describe the sequence of operational processes in a clear and 

structured manner. A flowchart represents the flow of activities, information, and documents involved in a process, 

allowing the identification of problems and improvement opportunities within the existing system [15]. The document 

flowcharts of the existing operational processes are presented in Figures 2–4. 

 
 Figure 2. Sales Document Flowchart 

 Figure 2 illustrates the existing sales transaction process at Playmania LPJ. Customers select the desired ticket 

package and socks before proceeding to the cashier for transaction processing and payment. After receiving the 

payment, the cashier records the transaction and submits the sales data to the leader. The leader then prepares the daily 

cash closing report by recapitulating cashier sales transactions and sold inventory items, which are subsequently 

reviewed by the manager. However, the sales data are not integrated with other operational processes, such as petty 

cash management, incident reporting, and playtime monitoring, resulting in fragmented operational information and 

additional manual data processing. 

 
Figure 3. Petty Cash Document Flowchart 

 Figure 3 presents the existing petty cash management process at Playmania LPJ. The head office provides the initial 

petty cash fund, which is received by the manager and then handed over to the leader. The leader manages the petty 

cash according to operational requirements and records every expenditure together with supporting evidence, such as 

receipts or photographs. The petty cash records are then made available to the manager for monitoring and reporting 

purposes. Because the recording process is performed separately from other operational activities, financial monitoring 

and report preparation become less efficient. 
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Figure 4. Incident Document Flowchart 

Figure 4 illustrates the existing children's incident reporting process. When a child experiences an accident while 

playing, the customer reports the incident to the staff. The staff checks the child's condition and provides first aid when 

necessary before reporting the incident to the leader. The leader prepares the incident report and performs the required 

follow-up actions. Finally, the manager reviews and evaluates the incident report. Since the reporting process is 

performed manually using paper documents, incident information is difficult to retrieve and is not integrated with other 

operational data. 

Based on the analysis of the existing operational processes presented in Figures 2–4, several limitations were 

identified. Sales transactions, petty cash administration, and children's incident reporting were managed through 

separate procedures and were not integrated into a centralized information system. In addition, playtime monitoring 

was still performed manually using voice announcements. These conditions resulted in fragmented operational data, 

reduced monitoring efficiency, and increased the complexity of report preparation. Therefore, an integrated Operational 

Management Information System is required to centralize operational data, improve operational efficiency, facilitate 

operational monitoring, and support managerial decision-making. 

D. Database Design (MySQL) 

The user interface design stage was conducted to design the interaction between users and the system before the 

implementation process. The interface design was created based on user roles and functional requirements, including 

the Leader, Cashier, and Manager interfaces. The designed interfaces include operational data management pages, 

transaction pages, reporting pages, and playtime monitoring features. These interface designs were used as references 

during the implementation stage to ensure that the developed system met user requirements. 

E. User Interface Design 

The user interface design stage was conducted to design the interaction between users and the system before the 

implementation process. The interface design was created based on user roles and functional requirements, including 

the Leader, Cashier, and Manager interfaces.  

Results and Discussion  

This section presents the results of implementing and evaluating the proposed web-based Operational Management 

Information System for Playmania Lippo Plaza Jambi. The discussion focuses on how the developed system addresses 

the operational problems identified during the analysis stage by integrating sales transactions, inventory management, 

petty cash administration, children's incident reporting, playtime monitoring, and user management into a centralized 

information system. In addition, the discussion explains the operational improvements achieved through the 

implementation of each system module. 

A. System Implementation Results 

The implementation stage transformed the proposed system design into a functional web-based application based 

on the operational requirements identified during the analysis phase. The developed system consists of several 

integrated modules that support daily operational activities at Playmania LPJ. 

a. Authentication Module 

The initial operational problem was the absence of a centralized authentication mechanism to control user access 

according to operational responsibilities. To address this issue, a role-based login module was developed. 
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Figure 5. Login Page 

The login page authenticates users before they access the system and automatically directs them to features 

according to their assigned roles (Leader, Cashier, or Manager). This mechanism improves system security, 

organizes access permissions, and ensures that each user can only access the functions relevant to their 

responsibilities. 

b. Master Data and Inventory Management 

One of the identified operational problems was that inventory information was managed separately, making stock 

monitoring and inventory recording less efficient. To overcome this limitation, the system provides integrated 

master data and inventory management modules. 

                

               Figure 6. Item Category Page                                           Figure 7. Item Data Page  

                
                Figure 8. Package Pricing Page                                        Figure 9. Incoming Goods Page  

 
Figure 10. Damaged Goods Page 

These modules enable leaders to manage item categories, item data, package pricing, incoming goods, and damaged 

goods within a centralized database. The implementation integrates inventory-related activities into a single 

platform, allowing stock information to be updated systematically and supporting more accurate inventory 

monitoring than the previous spreadsheet-based process. 

c. Petty Cash Management 

Previously, petty cash expenditures were recorded separately, making financial monitoring and report preparation 

less efficient. To improve this process, a petty cash management module was developed. 
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Figure 11. Petty Cash Page 

The module enables leaders to record operational expenditures together with supporting evidence in a centralized 

database. Managers can subsequently monitor petty cash records through the system without requiring manual data 

consolidation, improving the efficiency and accuracy of operational financial management. 

d. Children's Incident Reporting 

Children's accident records were previously documented manually using paper forms, making incident information 

difficult to retrieve and evaluate. To address this limitation, the system provides a digital incident reporting module. 

 
      Figure 12. Incident Data Page 

The developed module enables operational staff to record incident information in a structured format and store it 

centrally. Managers can review incident records more efficiently, while the availability of digital documentation 

supports faster information retrieval and operational evaluation. 

e. Customer and Sales Transaction Management 

The transaction process previously relied on a computerized sales system that operated separately from other 

operational activities. Therefore, the proposed system integrates customer data management and sales transactions 

with other operational modules. 

             
  Figure 13. Customer Data Page    Figure 14. Sales Transaction Page 

 
Figure 15. Transaction Detail Page 

These modules enable customer information, ticket transactions, and transaction details to be recorded 

systematically within the same information system. The integration improves data traceability and allows 

transaction information to be directly connected with operational reporting and inventory management. 
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f. Playtime Monitoring 

Playtime monitoring was previously performed manually using verbal announcements through a microphone, 

resulting in inconsistent service and increasing staff workload. To improve operational monitoring, the system 

incorporates a playtime monitoring module integrated with automatic voice announcements. 

 
Figure 16. Playtime Monitoring Page 

The module monitors customers' remaining playtime in real time and automatically generates voice announcements 

when the allocated play session ends. This feature supports more consistent customer service while reducing manual 

operational activities. Furthermore, the integration of playtime monitoring with automatic voice announcements 

represents one of the distinguishing features of the proposed system compared with previous studies. 

g. User Management 

To support secure system administration, a user management module was implemented. 

 
Figure 17. User Management Page 

This module allows managers to manage user accounts, assign operational roles, and control user access 

permissions. The implementation supports organized system administration while ensuring that operational 

activities are performed according to each user's responsibilities. 

Overall, the implementation results demonstrate that the proposed Operational Management Information System 

successfully integrates sales transactions, inventory management, petty cash administration, children's incident 

reporting, playtime monitoring, and user management into a centralized web-based platform. Unlike previous 

studies that addressed these operational functions separately, the proposed system integrates all operational modules 

into a single information system and incorporates an automatic voice announcement feature synchronized with 

playtime monitoring. This integrated approach represents the primary novelty of the study and contributes to the 

development of operational management information systems for service-oriented organizations requiring 

centralized operational data management. 

B. System Testing 

The testing stage was conducted to verify the functionality of the developed system based on the defined 

requirements. In this study, the Black Box Testing method was applied to evaluate system functionality from the user's 

perspective without examining the internal program structure [19]. Black Box Testing focuses on validating whether 

the input process, system response, and output generated by each feature conform to the expected requirements [20]. A 

total of 12 Black Box test scenarios were prepared to evaluate the main functional modules of the proposed system, 

including authentication, master data management, inventory management, petty cash recording, incident reporting, 

customer data management, sales transactions, and user management. Each test scenario consisted of test inputs, 

expected results, actual system responses, and testing conclusions to verify that every implemented function operated 

according to the specified functional requirements. 
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Table 2. Black Box Testing Results 

Tested 

Module 
Test Procedure Input Expected Result Actual Result 

Conclu

sion 

Login Page Enter username and 

password 

Valid username 

and password 

User is redirected 

to the dashboard 

Login successful Passed 

Login Page Enter invalid username 

and password 

Invalid data User remains on 

the login page and 

an error message 

appears 

Login failed and 

error message 

displayed 

Passed 

Category 

Input 

Enter category name Category name Data are 

successfully saved 

Data displayed 

successfully 

Passed 

Item Data 

Input Page 

Enter item name, 

category, size, unit, and 

price 

Item name, 

category, size, 

unit, and price 

Item data are 

successfully saved 

Item data 

displayed 

successfully 

Passed 

Package 

Price Input 

Page 

Enter package type, day 

type, duration, and 

package price 

Package type, day 

type, duration, and 

package price 

Data are 

successfully saved 

Package price data 

displayed 

successfully 

Passed 

Incoming 

Item Input 

Enter date, item name, 

size, and quantity 

Date, item name, 

size, and quantity 

Incoming item 

data are 

successfully saved 

Incoming item 

data displayed 

successfully 

Passed 

Damaged 

Item Input 

Page 

Enter date, item name, 

size, quantity, and 

description 

Date, item name, 

size, quantity, and 

description 

Damaged item 

data are 

successfully saved 

Damaged item 

data displayed 

successfully 

Passed 

Incident 

Data Input 

Page 

Enter date, parent's 

name, phone number, 

child's name, age, 

location, classification, 

chronology, action 

taken, and photo 

evidence 

Complete incident 

information 

Incident data are 

successfully saved 

Incident data 

displayed 

successfully 

Passed 

Customer 

Data Input 

Enter customer name 

and phone number 

Customer name 

and phone number 

Data are 

successfully saved 

Data displayed 

successfully 

Passed 

Transaction 

Input Page 

Enter phone number, 

customer name, date, 

child's name, package 

duration, number of 

companions, and 

number of socks 

Transaction data Transaction data 

are successfully 

saved 

Transaction data 

displayed 

successfully 

Passed 

User Data 

Input 

Enter username, 

password, and role 

Username, 

password, and role 

User data are 

successfully saved 

User data 

displayed 

successfully 

Passed 

Based on the Black Box Testing results presented in Table 2, all 12 test scenarios were successfully completed, 

resulting in a 100% success rate across the 11 functional modules tested. Every tested function generated outputs 

consistent with the predefined expected results, indicating that the developed system fulfilled all specified functional 

requirements. The successful testing covered authentication, category management, item management, package 

pricing, incoming goods management, damaged goods management, petty cash recording, incident reporting, 

customer management, sales transactions, and user management. These results demonstrate that the proposed 

Operational Management Information System is functionally reliable in supporting integrated operational activities at 

Playmania LPJ. The successful implementation confirms that the developed system is capable of integrating sales 

transactions, inventory management, petty cash administration, children's incident reporting, playtime monitoring, 

and user management within a centralized web-based platform. Furthermore, the integration of these operational 

modules, together with the automatic voice announcement feature synchronized with playtime monitoring, represents 

the primary novelty of this study compared with previous studies, which generally focused on individual operational 

functions rather than an integrated operational management information system. 
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Conclusion  

This study successfully developed a web-based Operational Management Information System for Playmania LPJ 

using the Waterfall development method. The developed system integrates sales transactions, inventory management, 

petty cash administration, children's incident reporting, user management, and playtime monitoring into a centralized 

web-based platform. In addition, the system incorporates an automatic voice announcement feature synchronized with 

playtime monitoring to support more consistent operational services. 

The Black Box Testing results demonstrated that all 12 test scenarios across 11 functional modules were 

successfully completed, resulting in a 100% success rate. These results indicate that the developed system fulfilled all 

specified functional requirements and is functionally reliable in supporting integrated operational activities at 

Playmania LPJ. Compared with previous studies that primarily focused on individual operational functions, this study 

contributes by providing an integrated operational management information system that combines multiple 

operational processes with an automatic voice announcement feature synchronized with playtime monitoring. This 

integrated approach also contributes to the Information Systems field by demonstrating how multiple operational 

processes can be integrated into a centralized web-based information system for service-oriented organizations. 

Although the developed system successfully fulfilled the identified functional requirements, this study was limited 

to evaluating the functional aspects of the system using the Black Box Testing method. Therefore, future research may 

further enhance the system by developing additional features and conducting broader evaluations to support 

continuous system improvement and implementation. 
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