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Abstract 
 

Pangkalan Susu Steam Power Plant does not yet have a structured official publication platform, causing information dissemination to 

depend mainly on social media and making news archives difficult to organize and retrieve regularly. This condition highlights the need 

for a web-based information system that supports more professional content management. This study aims to design and develop a news 

website and Content Management System (CMS) by applying a Research and Development (R&D) approach and three-tier architecture, 

which separates the presentation layer, application logic layer, and data layer. The development process consists of requirements analysis, 

system architecture and database design, implementation, and functional testing. The system was implemented using Laravel as the 

application framework, Blade for the user interface, Filament as the administration panel, and MySQL as the database management system. 

Functional testing was conducted using the black-box method on 14 main scenarios, including the management of news, categories, authors, 

banners, and logout features. The results show a 100% success rate, indicating that all tested functions operated according to the expected 

outcomes without functional errors. The proposed architecture produces a modular, scalable, and maintainable system that can support the 

future development of the official information platform of Pangkalan Susu Steam Power Plant. 
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1. Introduction 

The transformation of organizational services and communication systems increasingly relies on digital channels that are able to deliver 

information quickly, structurally, and in a well-documented manner. In the context of institutions or organizations, the use of website-

based information systems supports the provision of information and services more effectively because content can be managed and 

accessed by the public without limitations of space and time [1]. However, when information distribution depends only on social media or 

ad-hoc channels, information tends to become scattered, difficult to retrieve, and lacks consistent content quality control. 

For a news portal, website quality is not merely related to visual appearance, but also to usability, information quality, and service 

interaction quality, all of which ultimately influence user satisfaction. A study evaluating news portals using WebQual 4.0 and the 

Importance Performance Analysis approach shows that improvements in these dimensions need to be prioritized so that user expectations 

can be fulfilled [2]. This finding emphasizes the importance of developing a news portal with clear navigation, accurate and up-to-date 

information, and a reliable content management mechanism. 

From an implementation perspective, the need for dynamic news management requires a Content Management System (CMS) module that 

supports publication workflows, access control, and change recording through an audit trail. Development using a modern framework is 

also necessary to accelerate feature construction, maintain architectural consistency, and simplify system maintenance. Laravel, for 

instance, is widely used in web application development because it provides a systematic development structure and adequate ecosystem 

support [3]. 

To improve system maintainability, a layered architectural design becomes a relevant approach. The implementation of a three-tier 

architecture separates the presentation layer, application logic layer, and database layer, making it easier to manage system changes and 

improve scalability[4]. The use of Laravel and MySQL has also been reported as effective in web-based application development [5]. 

Based on these considerations, the news portal and CMS modules can be developed in a more controlled manner, particularly in managing 

data, APIs, and user interfaces. 

In addition to architectural aspects, the quality of user experience must also be ensured through UI/UX design that is oriented toward user 

needs. The design thinking approach emphasizes an iterative process consisting of empathize, define, ideate, prototype, and test stages to 

validate design solutions, so that interaction planning can better align with user contexts and behavior [6], [7]. 

At the quality assurance stage, functional testing is an essential practice to ensure that each feature operates according to its specifications. 

Black-box testing, including the equivalence partitioning technique, is used to validate system outputs based on input scenarios without 
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examining the internal code structure. This method is effective for identifying functional errors and ensuring that the developed system 

meets the expected requirements. 

 

2. Theoretical basis 

2.1. Website-based information system 

A website-based information system is a digital system designed to collect, process, store, and present information through internet-based 

access. In organizational and institutional contexts, this system supports more efficient information delivery because data can be managed 

centrally and accessed by users without being limited by time and location. The use of a website-based system also helps reduce dependence 

on manual documentation and scattered communication channels. Previous studies on web-based information systems indicate that digital 

systems can improve information management, simplify data retrieval, and support more structured organizational services [7]. This 

concept is relevant to the development of the news website at Pangkalan Susu Steam Power Plant because the system is intended to serve 

as an official publication medium and digital archive. 

 

2.2. News website 

A news website is a web-based platform used to publish news, announcements, and other information in a structured digital format. In 

contrast to social media, which tends to prioritize real-time interaction, a news website provides better control over content organization, 

categorization, searchability, and publication consistency. The quality of a news website is not only determined by its visual design, but 

also by usability, information quality, service interaction, and user satisfaction. Studies on online news portals using WebQual 4.0 show 

that usability, information accuracy, and interaction quality are important dimensions in evaluating the performance of a news portal [8], 

[9]. Therefore, the public website developed in this study needs to provide clear navigation, updated information, and accessible content 

so that visitors can obtain news effectively. 

 

2.3. Content Management System (CMS) 

A Content Management System (CMS) is a system that enables administrators to create, edit, delete, organize, and publish digital content 

through an administration interface. In a news website, CMS plays an essential role because it allows content management to be performed 

dynamically without requiring direct modification of the source code. The CMS also supports structured publication workflows, access 

control, and content consistency. Previous research on website-based content management systems shows that CMS development using 

Laravel and MySQL can support content organization, application evaluation, and system management more effectively [10]. In this study, 

the CMS is used to manage news articles, categories, authors, and banners so that institutional publication activities can be carried out in a 

more systematic manner. 

 

2.4. Three-tier architecture 

Three-tier architecture is a software architecture model that separates the system into three main layers, namely the presentation layer, the 

application or business logic layer, and the data layer. The presentation layer is responsible for displaying information to users, the 

application layer manages business processes and system logic, while the data layer handles data storage and retrieval. This separation 

allows each layer to have a clear responsibility, making the system easier to maintain, test, and develop further. In the context of web 

application development, a layered architecture also supports modularity and scalability because changes in one layer can be managed 

without directly affecting the entire system. This concept is in line with modern web development practices that emphasize separation of 

concerns between the user interface, backend logic, and database management [4], [11]. 

 

2.5. Supporting technologies: Laravel, Filament, Blade, MySQL, and Eloquent ORM 

The implementation of the system in this study uses several supporting technologies that correspond to the three-tier architecture. Laravel 

is used as the main web application framework because it provides structured development features, such as routing, controllers, validation, 

authentication, and database integration. Blade functions as the template engine for presenting dynamic content on the public website. 

Filament is used as the administration panel to simplify CMS development, particularly for managing CRUD operations. MySQL serves 

as the database management system for storing news, categories, authors, and banner data. Meanwhile, Eloquent ORM supports data access 

by representing database tables as models, making queries and data manipulation processes more organized. Previous studies on Laravel-

based web development and Laravel Filament-based CMS implementation indicate that these technologies can support modular, 

maintainable, and structured web application development [11], [12]. 

 

2.6. UML modeling 

Unified Modeling Language (UML) is a modeling approach used to visualize system requirements, workflows, interactions, and data 

structures before implementation. UML diagrams help developers and stakeholders understand how the system works and how each 

component relates to other components. In system development, use case diagrams are commonly used to describe the interaction between 

actors and system functions, activity diagrams explain the flow of activities or processes, and class diagrams illustrate the structure of data 

and relationships between objects. The use of UML is relevant in this study because the system involves different actors, namely 

administrators and visitors, as well as several core modules such as news, categories, authors, and banners. By using UML, the system 

design can be represented more clearly and the risk of misinterpretation during implementation can be reduced [7], [13]. 

 

2.7. Black-box testing 

Black-box testing is a software testing method that focuses on validating system functionality based on input and output without examining 

the internal structure of the source code. This method is suitable for testing whether each feature operates according to the specified 

requirements. In web application development, black-box testing is commonly applied to verify functions such as login, data input, data 

update, data deletion, search, filtering, and logout. Previous research shows that black-box testing, including boundary value analysis and 
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equivalence partitioning, is effective for identifying functional errors and evaluating whether system outputs match the expected results 

[14]. In this study, black-box testing is used to evaluate the main functional scenarios of the news website and CMS, including administrator 

login, content management, banner management, search features, and logout functionality. 

 

3. Research Methods 

3.1. Research Stages 

This study uses a system design and development approach to produce a news website and Content Management System (CMS) as an 

institutional publication medium and digital archive. The workflow is arranged in several stages, starting from information collection, 

requirements analysis, architectural and database design, implementation, and functional testing. This staged development model is 

commonly applied in web-based system and service application development, as it helps ensure that user requirements are identified from 

the beginning and that functional validation can be carried out in a measurable manner at the final stage [15], [16], [17]. Figure 1 presents 

the stages of the system development process. 

 

 
Fig. 1: Table Flow of System Development Stages 

3.2. Data Collection and Requirements Identification 

Data collection was conducted to obtain an overview of the business process for information publication and the required content 

management mechanism. The techniques used included observation of the existing publication workflow and focused discussions or 

interviews with relevant stakeholders to identify content requirements, information structure, and user roles, such as administrators or 

content managers and visitors. Data collection practices through observation and direct interaction with stakeholders are commonly applied 

in the development of web-based service systems to ensure that feature planning and workflow design are aligned with operational needs 

[17], [18]. 

 

3.3. System Requirements Analysis 

The results of data collection were then formulated into system requirements, which were grouped as follows: 

1. Functional requirements, namely the core functions that must be provided by the system. These include news content management 

through the CMS, such as news management and other related content management features, as well as user access functions, 

including authentication and session management such as logout. Table 1 presents the functional requirements for the website to be 

developed. 

Table 1: System Functional Requirements 

Code Actor Function Brief Description 

F01 Admin Login Admin authentication to access the CMS 

F02 Admin Manage News Add, edit, and delete news articles with thumbnails 

F03 Admin Manage Categories Add, edit, and delete categories 

F04 Admin Manage Authors Add and edit author data 

F05 Admin Manage Banners Add, activate, and deactivate banners 

F06 Visitor View News Access the news list and news details 

F07 Visitor Search/Filter Search news by title, category, or author 

F08 Admin Logout End the admin session 

 

2. Non-functional requirements, namely supporting aspects such as maintainability, component separation, and ease of future 

development. Table 2 presents the non-functional requirements for the website to be developed. 

 

Table 2: Non-functional System Requirements 

Code Aspect Criteria Indicator/Measure 

NF01 Maintainability Modular structure Clear separation of tiers and CMS modules 
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NF02 Reliability (functional) Core features operate properly Passes black-box testing on core scenarios 

NF03 Basic usability Clear navigation Visitors can easily find news content 

NF04 Basic security Admin access control CMS pages can only be accessed after login 

 

At this stage, the main actors and system boundaries were also defined to prevent uncontrolled expansion of the system scope. A 

requirements analysis approach based on user roles or actors and the mapping of core functions is widely applied in web application 

development, as it helps translate system requirements into a clear module design [19], [20]. 

 

3.4. Architectural and Database Design 

The design stage focuses on two main aspects, namely: 

1. System architecture, in which the system was designed using a three-tier architecture that separates the presentation layer, application 

or logic layer, and data layer. This separation aims to improve modularity, simplify testing, and support future feature development, 

as each layer has a more clearly defined responsibility [4]. 

 

 
Fig. 2: Three-Tier Architecture of the News Website and CMS 

2. Process and data design, in which the process and data structures were visualized using system modeling, such as use case diagrams 

and/or activity diagrams, to describe actor interactions with the system and the main activity flows. The database design was developed 

based on the required entities, such as categories, authors, and other supporting components, as well as the relationships between 

tables. This design ensures that the data storage structure remains consistent and supports CRUD operations in the CMS. The use of 

UML modeling and structured data organization to support information management is commonly applied in web-based information 

system development [16], [19], [20]. The interaction between the user and the system will be depicted in Figure 3 below. 

 

 
Fig. 3: Usecase diagram 

 

User activities will be depicted in the following activity diagram image. 
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Fig. 4: Activity diagram 

 

The database structure and relationships will be depicted in Figure 5 below. 

 

 
Fig. 5: Class diagram 

3.5. System Implementation 

The system implementation stage transforms the design plan into an executable system. In this study, the implementation was carried out 

by mapping each layer of the three-tier architecture to the technologies used, as presented in Table 3. 

Table 3: Mapping of Components to Three-Tier Layers 

Layer Technology Role 

Presentation Tier Blade Displays news content to visitors 

Application Tier Laravel Handles business logic, routing, controllers, and validation 

Application Tier (CMS) Filament Manages CRUD operations for content, including news, categories, authors, and banners 

Data Tier MySQL Stores data and manages relationships 

Data Access Eloquent ORM Performs queries and data manipulation through models 

 

The implementation of a web-based system using a framework, component separation, and feature organization within an administration 

panel is a common approach in the development of service applications and web-based information systems [3], [17]. 
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3.6. System Testing 

System testing was conducted using black-box testing on the main functional scenarios, with a focus on evaluating the relationship between 

input, process, and output without examining the internal code structure. This approach is relevant to ensure that each core function of the 

system operates according to the specified requirements. Previous literature on black-box testing indicates that test case-based evaluation 

is effective for verifying system functionality and identifying output mismatches against predefined requirements [15], [21]. 

In this study, testing focused on 14 test scenarios representing the core system functions, including news management, category 

management, author management, advertisement banner management, search features, and logout functionality. It should be noted that 

several studies also include user acceptance evaluation, such as User Acceptance Testing (UAT), or usability measurement, such as the 

System Usability Scale (SUS), to complement the assessment of user acceptance and user experience. However, this study limits the testing 

scope to the main functional aspects, while usability, performance, and security evaluations are recommended as future work [22]. 

 

4. Results and Discussion 

4.1 System Implementation Results 

The system implementation produced two main components, namely a public website for presenting news information and an administrator 

panel or CMS for managing content. Architecturally, the public module functions as the presentation layer that displays content using 

Blade, while content management is handled through Filament as the administrative interface within the application layer. News data, 

categories, authors, and banners are stored in the MySQL database, allowing any changes made through the CMS to be reflected on the 

public website. 

 

1. Admin Dashboard Interface 

The CMS dashboard presents summary information, such as the number of news articles, visitor statistical analysis, and publication status. 

Through the available menus, the administrator can efficiently manage news articles, categories, and media. The interface design is kept 

simple to facilitate navigation and minimize input errors. 

 
Fig. 6: CMS Administrator Dashboard (Filament) 

2. Public Website Homepage Interface 

The homepage of the public website displays featured news, news categories, and a search feature. Visitors can browse the latest news, 

select specific categories, or search for news articles using keywords. The interface is designed to be responsive so that it can be accessed 

across various devices. 

 
Fig. 7: Public Website Homepage 

3. News Detail Page Interface 

The news detail page presents complete information for each article, including the title, news content, supporting images, and related 

metadata. Visitors can read the information in detail and navigate to other news articles through categories or related links. 

 



 

4110 Journal of Artificial Intelligence and Engineering Applications 

 

 
Fig. 6: News Details Page 

4. Filter Interface by Author and Category 

The system provides a filtering feature to help visitors search for news articles based on author or category.  

 
Fig. 9: Filter Interface by Author 

 
Fig. 10: Filter Interface by Category 

4.2 Functional Testing Results (Black-box Testing) 

Functional testing was carried out using a black-box testing approach on the core system functions based on predefined usage scenarios. 

The testing focused on the administrator module, including login, news management, category management, author management, banner 

management, and logout, as well as the public module, including search or browsing features and content display. Based on the testing 

conducted across 14 scenarios, all system outputs were consistent with the expected results, and each scenario was declared successful. A 

summary of the testing results is presented in Table 4. 

Table 4: Black-box Testing Results 

No. Tested Feature Test Scenario Input Expected Output Result Status 

1 Administrator Login 
Valid email and 

password 
Valid email and password Admin dashboard is displayed 

As 

expected 
Successful 

2 Administrator Login Invalid email/password Incorrect email/password Error message is displayed 
As 

expected 
Successful 

3 
Category 

Management 
Add a new category Category name Category data is saved 

As 

expected 
Successful 

4 
Category 

Management 
Edit category New category name Category data is updated 

As 

expected 
Successful 

5 
Category 

Management 
Delete category Select category Category data is deleted 

As 

expected 
Successful 

6 Author Management Add author Name, avatar, position Author data is saved 
As 

expected 
Successful 

7 Author Management Edit author New author data Author data is updated 
As 

expected 
Successful 
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8 Article Management Add article 
Title, content, category, 

author 
Article is saved and displayed 

As 

expected 
Successful 

9 Article Management Edit article New article data Article is updated 
As 

expected 
Successful 

10 Article Management Delete article Select article Article is deleted 
As 

expected 
Successful 

11 Banner Management Add banner Link, status, type Banner is saved 
As 

expected 
Successful 

12 Banner Management Activate banner Active status 
Banner is displayed on the 

website 

As 

expected 
Successful 

13 Banner Management Deactivate banner Inactive status 
Banner is not displayed on the 

website 

As 

expected 
Successful 

14 Logout Exit the system Click logout Redirected to the login page 
As 

expected 
Successful 

 

4.3 Discussion 

The implementation results indicate that the developed system, consisting of a public website module and a CMS, is able to support 

information publication needs in a more structured manner. The use of a three-tier architecture enables a clear separation of responsibilities 

between the interface layer, business process layer, and data storage layer. In practice, this separation simplifies content management 

because updates made through the CMS, such as adding or revising articles, can be stored in the database and automatically displayed on 

the public website without requiring manual changes to the web pages. 

In terms of functional quality, all black-box testing scenarios on the core features produced outputs that matched the expected results. This 

indicates that the system has fulfilled the basic operational requirements for news publication and content archiving. However, the scope 

of testing in this study remains limited to the main functional aspects. Therefore, future development is recommended to include non-

functional evaluations, such as performance testing involving response time and access load, web application security testing, and usability 

evaluation using measurable instruments. These additional assessments are necessary to demonstrate the feasibility of the system more 

comprehensively. 

 

5. Conclusion 

Based on the research and system design of the three-tier architecture-based news website and CMS at Pangkalan Susu Steam Power Plant, 

several conclusions can be drawn: 

1. The developed news website and CMS are able to manage news content efficiently, including adding, editing, deleting, and publishing 

articles, allowing information to be delivered to visitors more quickly and accurately. 

2. The implementation of three-tier architecture separates the presentation layer, application logic layer, and database layer, making the 

system easier to maintain, improving data security, and supporting future feature development. 

3. The interface of both the public website and the CMS dashboard is designed to be responsive and intuitive, enabling visitors to browse 

news content easily and helping administrators manage content more efficiently. 

4. The availability of search features, categories, and filters based on authors or topics helps visitors find the required information more 

effectively. 

5. The use of UML, including use case diagrams, activity diagrams, and class diagrams, supports the systematic representation of system 

requirements, workflows, and data structures, thereby reducing the risk of errors during the implementation stage. 
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