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ABSTRACT 
Manual recording of visit lists at the Ministry of Religious Affairs of Deli Serdang Regency faces 
challenges such as the risk of damage to guest books, archive accumulation, and difficulties in periodic 
recapitulation, which hinder effective data management and decision-making. To address these issues 
and support the implementation of the smart government concept, this research aims to develop a 
modern and efficient web-based visit list information system. Using the Research and Development 
(R&D) method and the waterfall software development model, the system was built through stages of 
requirements analysis, design, implementation, testing, and maintenance. The system includes two 
main interfaces: an admin section for visitor data management, recapitulation creation, Excel data 
export, and statistical visualization; and a user section for visit form submission and proof of 
registration. Built with PHP, Bootstrap, and MySQL, the system ensures a user-friendly interface and 
structured database. The application was tested using black-box testing to evaluate functionality and 
usability. Visitors successfully registered, with accurate proof of registration generated. Admin 
features, such as data management, recapitulation, and Excel export, operated effectively, while 
statistical visualizations provided actionable insights. The system demonstrated high performance, 
with fast response times and secure data management without loss or corruption. Usability testing 
revealed positive feedback, with users highlighting the intuitive interface and responsive design across 
devices. These results confirm the system’s ability to improve administrative efficiency, replace manual 
processes, and enhance transparency and accountability in public service delivery. 
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1. INTRODUCTION  
Advances in information technology have brought significant changes in various sectors, 

including public services. The application of information technology enables automation of procedures 
and system integration, which contributes to improving the accuracy, speed, and completeness of 
information required by users (Rahardjo, 2020). One solution that is widely applied is a web-based 
information system, which simplifies data management, reduces the risk of losing physical archives, 
and allows real-time data access (Susilo & Wijaya, 2021). The Ministry of Religious Affairs of Deli 
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Serdang Regency, as a government agency providing religious and administrative services to the 
community, relies on traditional manual methods for recording visitor data, specifically using physical 
guest books. This approach presents several challenges, including the potential for physical damage to 
guest books, difficulties in managing and storing accumulated data, and inefficiencies in generating 
accurate visit recapitulations for analysis and decision-making. Such problems hinder the agency's 
ability to deliver efficient and transparent public services. his approach creates a number of problems, 
such as the risk of damage or loss of archives, accumulation of physical data, and difficulty in 
recapitulating visit data quickly and accurately (Setiawan, 2022). This condition hampers the efficiency 
of the reporting process, especially for periodic data needs. 

In line with the smart government concept, the use of information technology is expected to 
improve the quality of public services, including transparency and efficiency of data management 
(Agefiftin, & Yanuar, 2021). Therefore, a web-based information system is needed that can replace 
manual methods, facilitate access to information, and support the process of recapitulating visit data 
efficiently. This research aims to design and implement a web-based visit list information system at the 
Ministry of Religious Affairs of Deli Serdang Regency to address inefficiencies in recording and 
managing visitation data. Efficiency here refers to minimizing manual efforts, reducing errors, and 
simplifying data retrieval and analysis. The system, developed using the R&D method and waterfall 
model, leverages PHP for back-end functionality and Bootstrap for creating a responsive, user-friendly 
interface. These tools ensure the system effectively reduces reliance on physical archives while 
improving administrative processes. 

 
2. LITERATURE REVIEW  
2.1. Information System 

The system consists of elements that interact with each other and work together within a 
predetermined framework of rules to achieve planned goals. This system has several main 
characteristics, including boundaries, external environment, links, inputs, outputs, processes, and goals 
to be achieved. The system can be viewed as a structured set of procedures to achieve a goal or complete 
a specific task, which consists of a series of interrelated activities (Kristiawan & Sukadi, 2020). In the 
context of visit data management, the system includes input elements in the form of visitor data, data 
management processes, and outputs in the form of visit reports. Information is data that has been 
processed and given meaning so that it becomes relevant and useful (Darmadi, 2020). Quality 
information can support better decision making. In the visit list information system, the information 
generated is in the form of statistics and visit reports that can be accessed in real-time to support data 
management and leadership decision making. 

An information system is an entity consisting of hardware, software, and humans that work in 
an integrated manner to carry out a series of certain processes to produce the desired product. The main 
function of information systems is to collect existing data, process it, and convert it into information 
that can be used to meet certain needs (Suryani, 2021). In this research, an information system is 
designed to record and manage visit data at the Ministry of Religious Affairs of Deli Serdang Regency, 
with features such as data recording, report recapitulation, and visualization of visit statistics. 

 
2.2. UML (Unified Modelling Language) 

Unified Modeling Language (UML) is a visual modeling language used to design and describe 
software systems based on object-oriented programming (OO). UML provides a framework to 
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visualize, document, and construct software systems comprehensively, covering aspects such as 
business processes, class design in programming, database structures, and other essential components 
required for software development (Sujarweni & Hidayat, 2021). UML consists of various diagram 
types that support the depiction of different aspects of a software system. Some commonly used UML 
diagram types include: 

1. Use Case Diagram: Used to represent the interaction between actors and the system, 
illustrating the main functionalities of the system from the user's perspective. 

2. Activity Diagram: Used to model workflows or business processes, illustrating the steps or 
activities within a system. 

3. Class Diagram: Used to model the static structure of the system, such as classes, attributes, 
methods, and relationships between classes. 

4. Sequence Diagram: Used to visualize interactions between objects in a specific sequence of 
events. 

5. Database Design Diagram: Used to illustrate the structure of tables and relationships within 
a database. 
 

In this research, UML is used to design use case diagrams, activity diagrams, and database table 
relationships. These diagrams help visualize the workflow and relationships within the web-based visit 
list information system, ensuring the system is developed according to the required specifications and 
needs 
 
2.3. Waterfall 

The Waterfall model is a structured software development methodology that follows a linear 
and sequential approach. It consists of distinct stages: planning, analysis, design, coding, testing, and 
maintenance (Pressman, 2020). This model emphasizes a systematic progression through each phase, 
with each stage serving as a foundation for the next. The Waterfall model is characterized by its clear, 
well-defined steps, and it is best suited for projects with well-understood requirements and minimal 
changes during the development process. The primary functions and characteristics of the Waterfall 
model include: 

1. Sequential Phases: Each phase is completed before moving to the next, ensuring a clear 
direction and focus at each stage. 

2. Comprehensive Documentation: Extensive documentation is produced at every stage, which 
facilitates understanding and communication among team members. 

3. Clear Requirements: The model is effective when the project requirements are well-defined 
from the outset, making it suitable for projects with stable and predictable needs. 

4. Emphasis on Planning: Detailed planning is done upfront, which helps in estimating 
resources, time, and budget more accurately. 

5. Limited Flexibility: Changes during the development process are difficult to accommodate, 
making it less suitable for projects that require frequent changes or iterations. 

 
In this research, the Waterfall model was chosen because the requirements for the visit list 

information system were clearly defined, allowing for a systematic approach and thorough 
documentation at each stage of development. 
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3. METHODS  
3.1. System Development Method 

The Waterfall model is one of the first software development approaches introduced and is often 
applied in large projects, especially in the government sector and large companies. This approach 
strongly emphasizes the importance of complete documentation and is suitable for projects that require 
strict quality control (Kuswandi, 2019). 

The Systems Development Life Cycle (SDLC) in systems and software engineering refers to the 
set of processes used to design and change systems, encompassing the various models and methods 
applied in the development of such software (Mulyono, 2021). 

 
Figure 1. Stages of the Waterfall Method 

The Waterfall model describes the software development process with an efficient phased 
approach, which consists of the following stages: 

1. Requirements Analysis is carried out by collecting and identifying the required system 
requirements. The purpose of the needs analysis is to define in detail what is needed by the 
user, as well as document the specifications that must be met. The results of this analysis are 
evaluated by users to ensure that the developed system meets their expectations. 

2. System Design refers to translating the results of the requirements analysis into a technical 
design that is ready for implementation. This design guides the coding of the system and will 
be documented as part of the software configuration. 

3. Implementation includes the design that has been prepared will be translated into program 
code that can be run using a specific programming language. 

4. System Testing aims to verify that the developed software functions according to 
predetermined specifications and all its features run properly without interruption. In 
addition, testing also ensures that the software meets the needs identified at the analysis 
stage. 

5. Maintenance which aims to ensure that the system continues to operate as desired. This 
maintenance includes fixing problems or bugs that were not detected at the previous stage. 
 

3.2. UML Implementation 
 The Unified Modelling Language (UML) is an effective visual modeling tool in object-based 

system development (Rifki et al., 2023) . UML is used to systematically design and document systems, 
including the design of business processes, data relationships, and application structures. 
In this research, UML is applied through the creation of: 

1. Use Case Diagram to visualize the interaction between users and the system. 
2. Activity Diagram to describe the workflow in the system. 
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3.3. Use Case Diagram 
A use case diagram is a type of representation in UML (Unified Modeling Language) that shows 

the interaction between the system and actors. This diagram describes how users interact with the 
system and its functions. A use case diagram is a visual representation of the interaction between a 
system and its environment, showing how the system is used in a typical interaction between the user 
and the system itself (Julianti et al., 2023). 

This diagram is used to identify the parties involved or users of the system, as well as explain 
the various interactions that occur with the system (Prakoso et al., 2020). In addition, use cases also 
function to describe how users connect with the system (Arsyawalfa & Handriyantini, 2020). The use 
case design for this visit list information system can be seen in Figure 2 below. 

 
Figure 2. Use Case Diagram  

The picture above shows a use case diagram for a web-based visit list information system 
involving two main actors, namely Admin and Visitors. The following is an explanation of the functions 
in the diagram: 

1. Login: The Admin actor needs to log in to access the system features. 
2. View Visitor Data: Admin can view visitor data that has entered the system. 
3. Create Visitor Data Recap: Admins have the ability to recap visitor visit data. 
4. Export Visitor Data: Admins can export visitor data, for example in spreadsheet or CSV 

format,  
5. View Visitor Statistics: Admins can view visitor statistics, which provide an overview of 

visitor activity over a period of time. 
6. Logout: Admins can log out of the system after finishing using the application. 
7. Fill in the Visit Form: Visitors fill in the visit form online through the system. 
8. Print the Completed Form: Visitors can print the visit form that they have filled in as proof of 

visit. 
 
3.4. Activity Diagram 

Activity diagrams represent the activities that the system performs. Activity Diagrams are an 
important part of the system analysis and design process, because they help in visually describing how 
a system operates and interacts with its environment (Kuswandi, H, 2019). 
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This activity diagram describes the workflow of the system, related to the account registration 
process, login, and visit data management. The following is a detailed explanation based on the 
activities in the diagram: 

1. Account Registration 
a. The user accesses the account registration page. 
b. User fills in the registration form with username and password. 
c. After clicking the register button, the system receives the registration data and displays 

the login page. 
 

2. Login Akun 
a. The user accesses the login page. 
b. Fill in the username and password that have been registered. 

The system performs the data validation process: If the data is invalid, the user is asked to 
refill it, If the data is valid, the user is directed to the next page: for guests, they are directed 
to the guestbook form page, for admin, redirected to the admin dashboard. Registration 
in Guest Book, after logging in as a guest, the user is directed to the guest book registration 
form, fill in the visit data according to the form, then click the save button, The system 
validates the data entered admin management. 

c. In the admin dashboard, there is an option to add a new admin. 
d. In addition, the admin can access features for: view visitor data, recap visitor data, export 

visitor data, view visitor statistics. 
 

 
Figure 3. Activity Diagram 
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3.5. Class Diagram  
Class diagram is one type of structural diagram in the Unified Modeling Language (UML) that 

specifically describes the structure and description of classes, attributes, methods, and relationships 
between objects (Pebrianto & Mulyono, 2021). Class diagrams are static, meaning that this diagram 
describes the relationship between objects conceptually, not how the relationship functions 
duringruntime. The main components in the class diagram are described as follows: 

 
Table 1. Class Diagram Components 

Class Attributes Methods 
User a. id_user: A unique 

attribute to identify each 
user in the system. 

b. username: The username 
used for login. 

c. password: The password 
of the user for login 
security. 

d. role: The user's role in the 
system (e.g., admin or 
visitor). 

 

a. login (): A function used to 
validate the user's identity. 

b. logout (): Function to exit 
the system. 

 

Guestbook a. id_visit: Unique ID for 
each visit entry. 

b. tanggal: The date of the 
proposed visit. 

c. keperluan: The reason or 
purpose of the visit. 

d. waktu: The time of the 
proposed visit. 

e. status: The status of the 
visit (Pending, 
Approved, Rejected). 
 

a. add_visit(): Function to 
add new visit data. 

b. edit_visit(): Function to 
edit existing visit 
information. 

c. delete_visit(): Function to 
delete visit data. 

d. process_visit(): Function 
to process a visit (change 
status). 
 

 
This diagram shows the database structure that includes guest users, admins, and the processes 

associated with system interactions. Each activity path ends with a round circle indicating the end of 
the process (Fachri & Surbakti, 2021). The following is the activity diagram design: 

 
Figure 4. Class Diagram Sistem 
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The main functions of this system can be explained based on the following two class components: 
1. User 

a. Users can perform the authentication process through login using username and 
password. 

b. Users with the visitor role can add visit data to the book_guest class. 
c. Users with admin roles have access rights to manage visit data, including processing 

visit status. admin, they can manage visit status. 
 

2. Visit (book_guest) 
a. Visitors can add visit details, such as date, purpose, and preferred time. 
b. Admin is in charge of processing visit data by changing the status of the visit to 

Approved or Rejected according to policy. 

 
Figure 5. Database Implementation 

 
4. RESULTS AND DISCUSSION  
4.1. Research Results 

The results and discussion are based on research conducted through several objectives and form 
the basis of research on designing a web-based visit management information system to record visit 
data in a structured and efficient manner. This system is designed to overcome the problem of loss or 
damage to manual archives and facilitate the management of visits. Where the system allows visitors 
to apply for a visit online, while the admin can process and manage visit data easily. Key features such 
as add visit, edit visit, and process visit status improve operational efficiency and provide better data 
security and accessibility. 
 
4.2. Discussion 

After completing the design of the Use case diagram, activity diagram, Class Diagram and 
Database Diagram, the next stage is the implementation of the system through the creation of the User 
Interface. At this stage, the implementation process involves two main activities, namely display design 
and system prototype development. This process is designed to ensure the system interface is easy to 
understand, intuitive, and can meet user needs. The following are the results of the user interface design 
that has been compiled: 
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1. Login Page 
The login page serves as the entrance to the system, where users must enter a username and 
password to verify their identity. This page is an important component to protect the privacy 
and integrity of the web-based visit information system. The login page on the Visit List 
website is shown in Figure 6. 
 

 
Figure 6. Login Page 

2. Registration Page 
The Registration page serves as a place for new users to register an account in order to access 
the system. This page ensures that each user has a valid and unique account to access the 
system according to their role, either as an admin or visitor. The registration page on the Visit 
List website is shown in Figure 7. 
 

 
Figure 7. Registrastration Page 
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3. Guest Book List Page 
The Guest Book List page on the Deli Serdang Regency Ministry of Religious Affairs website 
is a feature designed to make it easier for visitors who want to register themselves before 
visiting the office. This page will record various information related to visitors and the 
purpose of arrival, in order to increase administrative effectiveness and facilitate the service 
process. The appearance of the visit form page on the Visit List website is shown in Figure 8. 
 

 
Figure 8. Guest Book List Page 

4. Proof of Guest Book Registration Page 
After visitors successfully fill out the registration form on the Guest Book Registration page, 
they will be directed to the Proof of Visit Form Filling page. This page serves to provide 
confirmation that visitors have successfully registered and completed the registration 
process. The display of the proof of visit data recap page on the Visit List website is shown in 
Figure 9. 

 
Figure 9. Proof of Guest Book Registration Page 
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5. Admin Dashboard Page Display 
The Admin Dashboard page is an interface used by officers or administrators to manage and 
monitor all activities that occur in the guestbook registration system of the Ministry of 
Religion of Deli Serdang Regency. This dashboard provides access to various data and reports 
related to registered visitors and the visit process that occurs in the office. The admin 
dashoboard page on the Visit Register website is shown in Figure 10. 

 

 
Figure 10. Admin Dashboard Page Display 

6. Display of Add Admin  
The Add Admin feature on the dashboard of the Ministry of Religious Affairs of Deli Serdang 
Regency gives the main admin the right to add new users who have access to the visitor 
administration system. By using this feature, the main admin can give access to other officers 
to manage visits and visitor data with the appropriate access level. The display of the add 
new admin page on the Visit List website is shown in Figure 11. 
 

 
Figure 11. Display of Add Admin 
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7. View Page View visitor data 
The View Visitor Data page on the admin dashboard at the Deli Serdang Ministry of Religious 
Affairs gives admins access to monitor, manage, and review all visitor data that has been 
registered to make a visit. With features such as search and filter, visit status management, 
and the ability to contact visitors or export data, this page simplifies administrative tasks and 
improves service quality at the Deli Serdang Ministry of Religious Affairs. The view of the 
view visitor data page on the Visit Register website is shown in Figure 12. 
 

 
Figure 12. View Page View Visitor Data 

8. Display of visitor data recap page 
 

 
Figure 13. Display of Visitor Data Recap Page 

9. Display of visitor data export page 
 

 
Figure 14. Display of Visitor Data Export Page 
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The Visitor Data Export page on the admin dashboard at the Ministry of Religion of Deli 
Serdang Regency provides a feature to download and share visitor data that has been 
registered in the form of an excel file. The display of the visitor data recap page on the Visit 
List website is shown in Figure 14. 

 
10. Visitor statistics page display 

The Visitor Statistics page provides a detailed visual and statistical overview of the number 
of visitor visits to the Ministry of Religious Affairs of Deli Serdang Regency in a certain 
period of time. This page provides statistical data that can be viewed in various time ranges, 
such as daily, weekly, monthly and yearly. The display of the visitor data statistics page on 
the Visit List website is shown in Figure 15. 
 

 
Figure 15. Visitor statistics page display 

 

4.3. System Testing 
The application will be tested using the Black Box Testing method, which focuses on assessing 

the system’s functionality based on input and expected output, without the need for testers to 
understand the underlying implementation. The purpose of this testing is to verify that the system 
provides correct outputs in response to specific inputs, as defined by the requirements. This method 
allows us to evaluate various features and components of the visit list system, such as: 

1. Visitor Registration Form: To ensure that the form accepts input correctly and generates the 
expected confirmation or proof of registration. 

2. Admin Login Form: To verify that the login functionality works as intended, ensuring only 
authorized users can access the admin section. 

3. Visit Data Processing: To ensure that the system can handle, store, and process visit data 
accurately, and generate the appropriate reports or recaps. 
 

Each component will be tested against its expected functionality. If the output aligns with the 
expected result, the system is considered to function properly. However, if the output deviates from 
expectations, necessary improvements will be made to correct the issue. The following Testing Table 
outlines the components tested in the Visit List Website System at the Ministry of Religious Affairs, 
Deli Serdang Regency, using the Black Box Testing method. This includes tests on forms and data 
processing features to ensure all aspects of the system work as intended. 

The following is a Testing Table for the Visit List Website System at the Ministry of Agams, Deli 
Serdang Regency using the Black Box Testing Method, which includes testing on various forms in this 
system: 
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1. Black Box Testing on the Registration Form 
Table 2. Black Box Testing on the Registration Form 

No Testing Data Expected Results Testing Results Conclusion 

1 Leave all available fields 
blank 

The system refuses to register 
an account and an alert 
appears to fill in the fields 

A warning 
message 
appears 
 

Valid 

2 
Leave one of the 
username or password 
fields blank 

The system refuses to register 
an account and an alert 
appears to fill in the fields 

A warning 
message 
appears 

Valid 

3 
Enter the username and 
password as requested 

The system will receive an 
account registration request 

Enter the login 
page Valid 

 
2. Black Box Testing on the Login Form 

Table 3. Black Box Testing on the Login Form 
No Testing Data Expected Results Testing Results Conclusion 

1 
Leave all available fields 
blank 

The system rejects the Account 
login and an alert appears to fill 
in the fields 

A warning 
message 
appears 

Valid 

2 
Leave one of the 
username or password 
fields blank 

The system rejects the Account 
login and an alert appears to fill 
in the fields 

A warning 
message 
appears 

Valid 

3 Entering the wrong 
username and password 

The system refuses to log in the 
account and an alert appears that 
the username and password 
entered are incorrect 

A warning 
message 
appears 

Valid 

4 
Enter Username and 
Password according to 
registration 

The system will accept login 
access and be directed to the visit 
form menu. 

Enter the visit 
form page 

Valid 

 
3. Black Box Testing on Visit form 

Table 4. Black Box Testing on Visit form 
No Testing Data Expected Results Testing Results Conclusion 

1 Leave all available 
fields blank 

The system refuses to register as a 
visitor and an alert appears to fill 
in the fields 

A warning 
message 
appears 

Valid 

2 
Leave one of the fields 
of the visit form page 
blank 

The system refuses to register as a 
visitor and an alert appears to fill 
in the fields 

A warning 
message 
appears 

Valid 

3 
Enter all requested 
data 

The system will accept the visit 
form registration request and will 
be redirected to the proof of 
registration. 

Enter the proof 
of registration 
form page 

Valid 
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4. Black Box Testing on the add admin dashboard form 
Table 5. Black Box Testing on the add admin dashboard form 

No Testing Data Expected Results Testing Results Conclusion 

1 
Leave all available 
fields blank 

The system rejects the registration of 
a new admin and an alert appears to 
fill in the fields 

A warning 
message 
appears 

Valid 

2 
Leave one of the 
fields of the visit 
form page blank 

The system rejects the registration of 
a new admin and an alert appears to 
fill in the fields 

A warning 
message 
appears 

Valid 

3 
 
 
 
 

Enter the username 
and password that 
have been 
registered 

The system refuses to register an 
account and an alert appears that the 
username and password have already 
been created.                                   

A warning 
message 
appears 

Valid 
 
 
 

 

4 

Entering Username 
and Password that 
have not been 
registered before 

The system will receive an account 
registration request 

Data is 
successfully 
added to the 
database 

Valid 

 
5. Black Box Testing on visitor data recap form 

Table 6. Black Box Testing on visitor data recap form 
No Testing Data Expected Results Testing Results Conclusion 

1 
Leave all available date 
fields blank 

The system refuses to recap visitor 
data and an alert appears to fill in 
the fields 

A warning 
message 
appears 

Valid 

2 
Leave one of the date 
fields of the data recap 
page blank 

The system refuses to recap visitor 
data and an alert appears to fill in 
the fields 

A warning 
message 
appears 

Valid 

3 
Fill in the date of visit 
according to the 
existing form 

The system will generate a recap of 
visitor data 

Data 
successfully 
displayed 

Valid 
 

 
6. Black Box Testing on visitor data export form 

Table 2. Black Box Testing on visitor data export form 
No Testing Data Expected Results Testing Results Conclusion 

1 
Leave all available date 
fields blank 

The system refuses to export 
visitor data and an alert appears to 
fill in the fields 

A warning 
message 
appears 

Valid 

2 
Clear one of the date 
fields from the data 
export page 

The system refuses to export 
visitor data and an alert appears to 
fill in the fields 

A warning 
message 
appears 

Valid 

3 
Fill in the date of visit 
according to the 
existing form 

The system will generate a visitor 
export to csv 

Data 
successfully 
displayed 

Valid 
 

 
4. CONCLUSION  

This research successfully developed a web-based visit registration system for the Office of the 
Ministry of Religious Affairs of Deli Serdang Regency to address several key challenges, including 
inefficiencies in manual data management, the risk of damage to guest books, accumulation of physical 
archives, and difficulties in periodic recapitulation. These issues hindered effective data management, 
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transparency, and decision-making processes. The implementation of this system has significantly 
improved administrative efficiency by facilitating real-time data recording and offering a more 
organized, digital approach to visitor management. 

The application design followed a structured approach using the Waterfall software 
development model, ensuring that each stage—from requirements analysis to system maintenance—
was meticulously carried out. Technologies such as PHP, Bootstrap, and MySQL were utilized to create 
a user-friendly interface and a well-structured database. The design included two key interfaces: one 
for administrators to manage visitor data and recapitulate visits, and another for users to submit visit 
requests and receive registration confirmation. 

The results of the application discussion showed that the system met its goals of enhancing 
efficiency, accuracy, and transparency in public services. It successfully replaced manual processes, 
reduced the need for physical archives, and enabled better real-time data management. The system's 
functionality was thoroughly tested using Black Box Testing, which demonstrated that all features, 
including visitor registration, data management, and export to Excel, operated according to 
specifications. User feedback indicated high satisfaction, with the interface being intuitive and 
responsive across devices. 
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