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Abstract: As information technology develops, the utilization of the internet as a business platform 
has increased significantly, allowing companies to promote their products and services more widely 
and efficiently. This research explores the development of a mobile website for a homeware company 
in Batam, which currently relies on online platforms such as Shopee and Tokopedia. This dependency 
causes limitations in reaching customers optimally. Therefore, this research proposes the development 
of mobile web-based promotional media using the Waterfall method, which includes the stages of need 
analysis, system design, implementation, testing, and maintenance. This method was chosen to ensure 
a systematic approach in designing and developing a responsive and appropriate website. Using Unified 
Modeling Language (UML) in system design possibly allows clear visualization and effective 
stakeholder communication. The implementation conducted by employing PHP, MySQL, and 
CodeIgniter framework resulted in a website which is expected to be able to fulfil the functional and 
non-functional needs of the company. The results show that developing this mobile web-based 
promotion system can potentially increase the company's market reach and operational efficiency as 
well as provide easy access for customers. This research provides an innovative model for similar 
companies to adopt digital technology to improve their business competitiveness. 
 
Keywords: Information technology; Digital promotion; Mobile-based website; System development; 
Decent work and economic growth 

 
1. Introduction 
 
Along with the rapid development of technology, the utilization of information technology facilities as 

a business platform is increasingly widespread (Shree et al., 2021; Şimşek et al., 2022). The Internet 
now serves as an effective branding and promotion medium and a marketing tool to increase 
transactions, sales, and purchases for large companies and home industries (Yim, 2020). Internet 
technology, primarily through websites, makes it easier to order goods and services with access that 
can be done from various devices connected to the Internet, such as computers and smartphones. 
Websites have evolved into a significant promotion, sales, and service provision tool in Indonesia, as 
seen in companies operating in the field of household appliances in Batam (Dewi et al., 2022). 
 
In this modern era, almost every institution worldwide has a website for information, communication, 

and promotion of their business activities (Fraccastoro et al., 2021; Melović et al., 2020). One of the 
main advantages of the Internet is its ability to reach global markets without distance, space, or time 
constraints (Luo, 2021; F. Wang, 2020). The company, which operates in the homeware sector and is 
located in Batam, has not optimally utilized digital promotional media. Observations in November 
2022 showed that companies operating in the homeware sector still rely on online store platforms such 
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as Shopee and Tokopedia for promotion and sales. As a result, information about products and 
companies is less accessible to customers from within and outside the region. 
 
Additionally, existing websites such as Shopee and Tokopedia provide essential functions, including 
product catalogs and some company information, but lack the personalized customer engagement and 
brand representation that can help differentiate companies in a competitive market. The new website 
differentiation to be developed offers several key advantages: stronger brand identity, more 
personalized customer engagement, better mobile accessibility, and better operational efficiency 
through integrated data management. These improvements make it easier for the company to attract 
and retain customers while expanding its reach globally. 
 
Therefore, it is necessary to develop a mobile website to improve the service and promotional reach 
of companies operating in household appliances. Several previous studies have shown that the 
development of promotional media systems, such as those conducted by (Florido-Benítez, 2022; 
Laitala et al., 2021), can expand promotion and increase sales through applications and websites. The 
Waterfall method, which includes the stages of requirements analysis, system design, implementation, 
testing, and maintenance, will be applied in the design of this promotional media (Prasetya et al., 2023; 
Rahim et al., 2024; Samala et al., 2024).  
 
Based on this study, the authors identified an opportunity to provide an innovative solution in website 
design for a home appliance company. This research contributes by providing a data-driven approach 
to improve the effectiveness of promotion and service delivery. Besides that, the proposed website 
design is expected to improve user experience and operational efficiency by integrating responsive web 
and mobile technologies. By addressing both functional and non-functional needs, this solution can 
optimize the company's performance and expand market reach while offering ease of access for 
customers. Implementing this strategy can also be a model for companies in similar industries to adopt 
digital technology to improve their business competitiveness. 
 
2. Methods 
 
The researcher used the Unified Modeling Language (UML) design methodology and the Waterfall 
model for software development. UML, which is a graphical language used to visualize, specify, build, 
and document object-oriented software systems, plays an essential role in representing various aspects 
of software development  (Abdelnabi et al., 2021; Ulia et al., 2024; X. Wang et al., 2021). Unlike 
programming languages, UML facilitates mapping software models to programming languages such as 
Java, thus streamlining the development process (Niarman et al., 2023). This is particularly important 
in creating artifacts, including models and descriptions, that are relevant to business processes and 
software systems  (Primawati et al., 2024).  
 
The Unified Modeling Language (UML) is crucial for a system analyst (Kusuma et al., 2023). UML 
provides various benefits, including managing system complexity, detecting potential errors during 
implementation, and explaining how the system works to stakeholders. UML includes different types 
of diagrams that each have specific functions. Use case diagrams to describe the interactions between 
actors and the system, focusing on variations and error sequences. Activity diagrams model the 
conditions or states in a system process, highlighting the relationships between certain aspects of system 
behavior. Sequence diagrams depict interactions between objects as temporally ordered messages, with 
the vertical dimension indicating time and the horizontal dimension indicating related objects. On the 
other hand, class diagrams describe a set of objects in terms of similar attributes, operations, methods, 
relationships, and behaviors. 
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Figure 1. 
Waterfall model 

 

 
 
In applying the waterfall method presented in Figure 1, some stages must be passed. The first stage is 
analysis, where system requirements are analyzed starting from the existing system, the problems 
faced, and functional and non-functional requirements. This process involves data collection, 
processing, and system and problem analysis. The second stage is system design, where system design 
is done by utilizing UML, including a use case diagram, activity diagram, sequence diagram, and class 
diagram. This stage also includes designing UML models, databases, table structures, and interfaces. 
After that, the writing of program code involves implementing the design into the software using the 
PHP programming language and MySQL database with the CodeIgniter framework. Program testing 
uses black box testing to ensure the results match the design expectations. The deployment stage 
includes limitations, software implementation, database, interface, program installation, and program 
use and maintenance. Finally, conclusions are drawn after the system has been successfully built, 
assessing whether the objectives have been achieved. 
 
3. Results and discussion 
 
3.1 Requirement analysis 
 
Based on documentation and an interview with one of the employees of a company operating in the 
field of household appliances, a comprehensive overview of the company was obtained, including 
information on marketing methods and products offered. The data collected includes primary 
information from direct interviews and secondary data obtained from archives, files, and images, 
complementing the primary information to design the system. Data was processed by analyzing the 
collected data to design a mobile web-based promotional media. This process involves in-depth 
analysis, designing according to user needs, and testing the application to ensure its effectiveness. 
 
System analysis breaks down the information system into critical components to identify and evaluate 
problems, opportunities, and obstacles. The system to be developed is a web-based application that 
uses PHP as a server programming language and MySQL as a database. It also utilizes the CodeIgniter 
framework to facilitate development and maintenance. Analysis of the problem reveals that companies 
operating in the field of household appliances do not yet have effective promotional media, such as 
company profile websites, which results in customers not knowing the company's existence. 
Promotion still relies on online platforms with limited product information. The main problem is 
designing and implementing mobile web-based promotional media for the company. 
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The non-functional requirements analysis showed that the system must have an easy-to-use interface 
(usability), security features that include login and logout (security), and good data organization to 
facilitate information search (flexibility). Meanwhile, the functional requirements analysis details the 
minimum elements required, including the ability for admins to manage data and promotional media, 
as well as functions for members and general users to view data and conduct transactions. 
 
3.2 Information system flow 
 
Information system analysis involves a thorough evaluation to ensure the fulfillment of functional and 
non-functional needs and identify opportunities for improvement. Figure 2 compares the old and new 
systems in developing web-based and mobile promotional media for delivery services in a home 
appliance company. 
 

Figure 2. 
Information system 

flow 
 

 
 
The old information system had two parallel flows for 'Admin Start and Company Services' and 
'Customer Service Information Media at the Company.' The admin process included calculating the 
order total and payment transactions, leading to 'Order Price' and 'End.' On the customer side, the 
flow goes directly from 'Information and Order' to 'Order List,' ending at 'End.' 
 
The new information system introduces a database as an intermediary between the admin and customer 
processes. On both sides, after starting at 'Admin Start and Company Services' or 'Customer Service 
Information Media at the Company,' there is a step to interact with the database before calculating the 
order total or creating an order list. This shows the integration of data management into the service 
delivery process. 
 
Figure 2, showing the information system flow, is relevant because it visually illustrates how a company 
specializing in home appliances can expand its information system by incorporating web-based mobile 
technology. The new system appears to streamline operations by centralizing data storage and access, 
which can improve efficiency in processing orders and managing transactions (Aoun et al., 2021). This 
aligns with research on expanding promotional media for service delivery, indicating a shift towards 
more integrated digital solutions in business practices (Caliskan et al., 2021).  
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3.3 Use case diagram  
 
Use Case Diagram of Promotional Media shows the interactions between various actors and system 
functions in expanding web-based and mobile promotional media for service delivery in companies 
engaged in household appliances. 
 

Figure 3. 
Use case diagram of 
promotional media 

 

 
 
The Use Case Diagram in Figure 3 includes actors such as 'User,' 'Admin,' and 'Officer,' as well as 
system functions such as 'Homeware Data,' 'Location,' 'Manager,' 'Product,' 'Role Permission,' and 
'Roles.' The lines connecting actors to these functions show their interaction or relationship with each 
function.  
 

Table 1. 
Definition of user 

roles in the 
promotional media 

use case diagram 
 

Role Description 

Admin The admin user can display data, bank, brand, customer page, 
category, cart, login attempts, menu, menu group, order details, 
product, courier king, setting, setting limit slider, size, user, user 
role, and color. Admin users can record data when making 
changes, adding, deleting, and searching data. 

Member Member users display brand data, customers, categories, orders, 
order details, products, and Rajaongkir courier. After 
prospective members register, they can place order transactions 
on the system. 

General 
user 

Member users can search and order goods according to the data 
on the system. 

 

 
This diagram illustrates how various users would interact with a web-based mobile platform designed 
to promote homeware products. 'User' can access homeware data and location information, indicating 
features such as viewing product catalogs or finding store locations. 'Admin' has connections to all 
functions, which suggests comprehensive control over management aspects of the platform, such as 
overseeing product listings, managing roles and permissions, etc. Finally, 'Officer' appears to have 
specific roles in managing products or permissions within the platform. 
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Table 2. 
Definition of 
promotional 

website use case 
diagram 

 

No Use case Description 

1 Bank This is the process of entering, editing, or deleting bank 
data done by the admin. 

2 Brand It is the process of entering, editing, or deleting brand 
data done by the admin. 

3 Customer It is the process of entering, editing, or deleting 
customer data done by the admin. 

4 Page This is the process of entering, editing or deleting page 
data done by the admin. 

5 Category Is the process of entering, editing, or deleting category 
data done by the admin 

6 Cart Is the process of entering, editing, or deleting cart data 
done by the admin 

7 Login 
attempts 

Is the process of entering, editing, or deleting login 
attempts made by the admin 

8 Menu Is the process of entering, editing, or deleting menu 
data performed by the admin 

9 Group menu Is the process of entering, editing, or deleting the group 
menu by the admin 

10 Order Is the process of entering, editing, or deleting order data 
performed by the admin 

11 Order detail This is the process of the admin entering, editing, or 
deleting order detail data. 

12 Product Is the process of entering, editing, or deleting product 
data done by the admin 

13 Courier king This is the admin's entering, editing or deleting courier 
kings. 

14 Setting This is the process of entering, editing, or deleting 
settings done by the admin. 

15 Limit setting This is the process of entering, editing, or deleting limit 
settings done by the admin. 

16 Slider This is the process of entering, editing or deleting 
sliders done by the admin. 

17 Size The admin enters, edits, or deletes size data. 

18 User Is the process of entering, editing, or deleting user data 
done by the admin 

19 User role Is the process of entering, editing, or deleting user role 
data performed by the admin 

20 Color Is the process of entering, editing, or deleting color data 
done by the admin 

 

 
3.4 Activity diagram  
 
This activity diagram illustrates part of the backend process for managing product information in 
promotional media applications. The Admin role involves selecting and loading product data into the 
application, which is then displayed by the system to the user. Simultaneously, this data is stored in the 
system and entered into the database for persistent storage. This ensures that users have access to the 
latest information about the homeware products offered by the company through their web-based 
mobile platform. 
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Figure 4. 
Product activity 

diagram 
 

 
 
Figure 4 presents the Product Activity Diagram where Admin, System, and Database are in the process 
of managing products. The admin starts the process by selecting a product. This action leads to two 
parallel activities: 'Load data into App' under Admin and 'Display Data' under the system. From 'Load 
data into App,' the flow continues to 'Save Data' under the system, which then connects to 'Entering 
Data into the Database' under the database. The system also directly flows from 'Display Data' to 
'Display Data.' Finally, all actions converge at the endpoint, marked as 'End.' This diagram is relevant 
because it visually outlines the product data management process, which is essential for understanding 
how product information is integrated and presented in web-based and mobile promotional media, 
which is the main focus of this research. 
 
3.5 Sequence diagram  
 
Sequence Diagram for Promotional Media' shows the interaction between Admin, Mobile Web-based 
Promotional Media, Login Form, Database, and Mobile Web-based Promotional Media as entities in 
the system. 
 

Figure 5. 
Sequence diagram 

for promotional 
media 

 

 
 
The process starts with 'User Accessing the Application' under admin and ends with 'If True Enter the 
User Home Page' under Mobile Web-based Promotional Media. This diagram shows the messages sent 
between these entities, such as 'User Accesses Login Form,' 'System Displays Login Page,' 'User Enters 
Username and Password,' followed by a condition check against the database for the correctness of the 
username and password. If incorrect, an error message is displayed; if correct, the system displays the 
main page. 
 
Specifically, this diagram details user authentication as a critical step to access a personalized service or 
promotion within a home appliance company's web-based mobile platform. This sequence ensures 
secure access to the promotional medium by validating the user's credentials against the database before 
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granting access to the main page customized for the authenticated user. This diagram is relevant as it 
visually outlines the user authentication process, which is essential for understanding how users can 
access personalized services in web-based and mobile promotional media, which is the main focus of 
this research. 
 

Figure 6. 
Class diagram for 

promotional media 
 

 
 
The database design to support the development of promotional media and services for companies 
engaged in mobile web-based household appliances is detailed in Table 3. This design includes the 
essential table structure, relationship scheme between tables, and relevant data attributes to ensure the 
efficiency and effectiveness of the system. Organizing the database systematically is expected to 
facilitate accurate data management, support application functionality, and speed up information access 
and processin (Chen et al., 2021; Munawar et al., 2020). This design also aims to ensure data integrity 
and provide optimal support for promotion and service processes so companies can operate more 
effectively digitally. 
 

Table 3. 
Promotional media 

database 
 

No Name Description 

1 Bank Bank data repository 

2 Brand Brand data repository 

3 Customer Customer data store 

4 Page Page data place 

5 Category Category data place 

6 Cart Cart data store 

7 Login Attempts Login attempts data place 

8 Menu Where to save menu data 

9 Group Menu Where to save menu group data 

10 Order Where to save order data 

11 Order Detail Where to save order detail data 

12 Products Where to save product data 

13 Courier King Where to save Courier King data 

14 Setting Where to save setting data 

15 Setting Limit Where to save setting limit data 

16 Slider Slider data place 

17 Size Size data place 

18 User User data place 

19 User Role User role data place 

20 Color Color data place 
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Figure 7. 
Design the 

dashboard page 
 

 
 

Figure 8. 
Design product list 

page 
 

 
 
3.6 Writing program code  
 
The program code writing stage is a critical phase in the system or application development, which 
involves creating code by utilizing software and hardware per the analysis and design carried out 
(Arvanitou et al., 2021; Islam & Storer, 2020). This process transforms the analysis and design results 
into a functional and integrated system. System implementation uses the PHP programming language 
and MySQL database for data processing, while Adobe Dreamweaver and Notepad++ are tools for 
writing and testing code (Vijayasarveswari et al., 2021). After the completion of the coding stage, 
evaluation and testing are carried out to ensure that the system functions following the specifications 
that have been designed and fulfils the needs and objectives of the project to develop promotional 
media and services for companies operating in the field of mobile web-based household appliances. 
 
3.7 Testing 
 
Testing is done with a black box approach that covers the entire system development process, 
especially at the program code testing stage. The black box method assesses the system's suitability 
with predetermined functional specifications without considering the system's internal structure or 
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source code. This test aims to ensure that all functions of promotional media and services in companies 
operating in mobile web-based household appliances function as they should and meet the criteria 
expected in the functional documentation. With this approach, an evaluation is conducted to ensure 
that each system component operates effectively and delivers results per the planned objectives. The 
testing process was successfully conducted, with full details in Table 4. 
 

Table 4. 
Testing the 

promotional media 
website page 

 

Testing activity Expected realization Results 

Main page Login menu Success 

Dashboard Display dashboard data Success 

Bank Display bank data Success 

Add bank Display bank add form data Success 

Change bank Display bank change data Success 

Delete bank Appear bank delete command Success 

Search bank Display bank search data Success 

Brand Display brand list data Success 

Add brand Display brand add form data Success 

Change brand Display brand change data Success 

Delete brand Display brand delete command Success 

Search brand Display brand search data Success 

Customer Display customer data Success 

Add customer Display customer add form data Success 

Change customer Display customer change data Success 

Delete customer Display the delete customer command Success 

Search costumer Display customer search data Success 

Page Display page data Success 

Add page Display page add form data Success 

Change page Display page change data Success 

Delete page Display page delete command Success 

Search page Display page search data Success 

Categories Display category data Success 

Add category Display category, add form data Success 

Change category Display category change data Success 

Delete category Appear category delete command Success 

Search categories Display category search data Success 

Cart Display basket data Success 

Add cart Display basket add form data Success 

Change cart Display cart change data Success 

Delete cart Display basket delete command Success 

Search cart Display basket search data Success 
 

 
3.8 Program implementation  
 
Implementing the home user page in Figure 9, especially in the service promotion media system for 
companies engaged in mobile web-based home appliances, is designed with features that support 
effective navigation and interaction. The home page includes important menus such as the home page, 
product category, list of all products, information about the company, mission, profile, vision, and 
contact. In addition, there are also options for user registration and login, which allows for more 
personalized and integrated access to the system. With a clear and organized menu structure, the home 
page aims to provide an optimal user experience, simplify browsing, and speed up access to relevant 
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information and services. The implementation of this page is expected to increase user engagement 
and facilitate more efficient accessibility of the company's product and service information. 
 

Figure 9. 
Implementation of 

home user page 
 

 
 
Implementing the admin-dashboard page in Figure 10 that presents the service promotion media 
system features a dashboard interface designed to present data in an integrated and comprehensive 
manner. The dashboard is a control center that provides a comprehensive overview of system 
operations, including performance statistics, data analysis, and current reports. The features contained 
in the dashboard are designed to make it easier for users to monitor and manage various essential 
elements of the system efficiently. In addition, the dashboard also allows administrators to access real-
time information, make configuration settings, and assess the effectiveness of the promotional 
strategies implemented. Thus, this dashboard page improves operational efficiency and provides 
valuable insights into strategic decision-making for developing service promotion media. 
 

Figure 10. 
Admin dashboard 

 

 
 
3.9 Contribution and recommendations 
 
This research contributes significantly to understanding the importance of digitalizing promotional 
media, especially for companies engaged in home appliances in Batam. By proposing the development 
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of a mobile-based website using the Waterfall methodology, this study provides data-driven guidance 
to optimize marketing reach and service effectiveness by integrating responsive web and mobile 
technologies. The proposed design includes utilizing various Unified Modeling Language (UML) tools, 
such as a use case diagram, activity diagram, sequence diagram, and class diagram, to design an efficient 
information system. In addition to improving user experience and operational efficiency, this research 
also underscores the importance of functional and non-functional requirements in system 
development. 
 
Although there is promising progress in developing mobile-based websites for companies in the home 
appliance sector, there are some shortcomings, such as the study being limited to one company in 
Batam, which may limit the generalizability of the findings. Furthermore, this study used black box 
testing to evaluate basic functionality, and it did not conduct a comprehensive assessment of the system 
performance under various load conditions. Although this study emphasized the importance of 
responsive web and mobile technologies, it did not explore the integration of advanced technologies 
such as artificial intelligence (AI) and data analytics. 
 
Recommendations for further research include several important aspects: Firstly, other companies in 
similar sectors are advised to consider adopting similar digital technologies to enhance their 
competitiveness in an increasingly connected global market. Second, further research could explore 
implementing other technologies, such as artificial intelligence (AI) and data analytics, to enrich 
customer experience and optimize marketing strategies. Third, further studies are needed on the 
impact of mobile-based website implementation on increasing customer satisfaction and loyalty, 
especially in the home industry sector. By paying attention to these aspects, companies can maximize 
the benefits of digital transformation and improve business sustainability and growth in today's digital 
era. 
 
4. Conclusion 
 
This research shows that the development of a mobile-based website can potentially improve the 
promotion and services for companies operating in the field of home appliances in Batam. Using 
internet technology, especially websites, has proven to be an efficient branding, promotion, and 
marketing tool, allowing more comprehensive access to local and global customers. Using a software 
development approach based on the Waterfall model and Unified Modeling Language (UML), the 
system is designed to fulfil functional and non-functional requirements, such as security, flexibility, 
and ease of use. Implementing this new system can optimize data management, speed up the transaction 
process, and improve user experience. This sets an example for other companies adopting more 
integrated digital solutions to improve their competitiveness in an increasingly competitive market. 
 
This study has several limitations that need to be considered. Firstly, this study only focuses on one 
company in the home appliance sector in Batam, so the findings and solutions generated may not fully 
apply to other companies in different industries or locations. Secondly, testing methods like black box 
testing are limited to testing basic functionality without evaluating system performance under high load 
conditions or security attacks. Thirdly, this research did not explore the cost and time required for a 
full-scale implementation of the proposed system. Therefore, further research is needed to evaluate 
the effectiveness and efficiency of this system implementation in a broader context and with additional 
considerations such as cost, time, and security. 
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