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 This study aims to develop a web-based tourism application by utilizing 

Geographic Information System (GIS) to optimize the dissemination of 

tourism information in the Pati Karisidenan area. This application is designed 

to assist local communities and tourists in choosing tourist destinations by 

providing information such as location, description, route, facilities, and 

visitor reviews. In addition, the app is also equipped with search and filtering 

features to help users find tourist attractions based on category, distance, or 

available facilities. This application was developed using the PHP 

programming language and MySQL database. The development process 

adopts the Waterfall method, which consists of the requirements analysis 

stage, system design using ERD and DFD, implementation, testing, and 

maintenance. Application testing is carried out using the Black Box Testing 

method to ensure all functions run according to specifications. The test results 

from visitors showed satisfaction with the use of the application by 97% of 15 

audiences. This application is expected to support the promotion, accessibility, 

and management of tourism potential digitally by local governments. 
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1. INTRODUCTION 

Karisidenan Pati, which includes Pati, Kudus, Jepara, Rembang, and Blora, has abundant tourism 

potential including natural, historical, cultural, and culinary tourism, but unstructured information 

dissemination hinders its optimal utilization [1]. Tourism information spread on the internet is often not 

integrated, making it difficult for tourists to plan visits, and limiting promotional efforts from local 

governments and tourism managers [2]. To overcome these obstacles, it is necessary to develop a Geographic 

Information System (GIS)-based web application that is able to present tourism data interactively through 

digital maps, provide complete information about destinations, facilities, and accessibility, as well as support 

more effective tourism promotion to increase tourist visits to the Pati Karisidenan [3]. 

Some previous research conducted by Bagau and Chernovita (2021) designed a web-based GIS to 

display tourist locations and public transportation routes in Salatiga using the Waterfall method. This system 
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aims to make it easier for tourists to access information and increase tourist visits [4]. Research conducted by 

Chairunnisa et al. (2020) developed a web-based geographic information system to map tourist locations in 

Samarinda City to overcome the limited information available to tourists. This system uses the Waterfall model 

and the Google Maps API to present interactive maps, support location search, route navigation, and data 

management by the admin [5]. Research by Alamsyah et al. (2021) developed a web-based GIS using modern 

technology to map tourist attractions in Bandung City, to make it easier for tourists to access information and 

support tourism promotion [6]. Further research was conducted by Permana and Rahmah (2021) developed a 

web-based GIS using the Waterfall method to accurately present information on tourist, culinary and hotel 

locations in DKI Jakarta through an interactive map [7]. Meanwhile, Febrian and Nasir (2021) utilized GIS 

and spatial analysis to support smart tourism in Gunung Nona, producing a spatial database and recommending 

the development of a web-based information system to support sustainable tourism management [8]. 

Based on previous research, the development of web-based geographic information systems (GIS) for 

the tourism sector has been widely carried out in various regions. However, most of these systems are still 

limited to small area coverage and have not integrated tourism data across districts in one centralized platform. 

Until now, the Karisidenan Pati region, which includes Pati, Kudus, Jepara, Rembang, and Blora Regencies, 

has not had an integrated system that is able to present tourism information in a complete, interactive, and 

easily accessible manner for tourists and destination managers. In addition, the utilization of GIS web 

application as a structured and effective tourism promotion media in this region is still very limited. Seeing 

these problems, this research aims to develop a web-based geographic information system that can map and 

present tourism information in an integrated manner. The system designed not only displays the location of 

tourist attractions, but also contains information about supporting facilities and travel routes that can help 

tourists in planning trips more efficiently. 

This research proposes the design of a web-based geographic information system that supports the 

management and dissemination of tourism information in the Karisidenan Pati region more effectively and 

structurally. The system was developed using the PHP programming language that supports the creation of 

secure, efficient, and modern web applications. The development method used is the Waterfall model which 

consists of the stages of needs analysis, system design, implementation, testing, and maintenance. This system 

design is also supported by Data Flow Diagram (DFD) and Entity Relationship Diagram (ERD) modeling to 

clarify the flow of data and relationships between entities in the system. It is hoped that this system can be a 

solution to the limitations of delivering tourism information that has been done manually, and become the first 

step in encouraging the application of digital technology in the tourism sector in the Pati Karisidenan region.  

 

 

2. METHOD 

In this research, the author applies a descriptive method with a qualitative approach as the main basis. 

The descriptive method is used to describe and explain the actual situation systematically, objectively, and 

factually [9]. This approach aims to obtain a comprehensive and in-depth understanding of the problems in the 

dissemination and utilization of tourism information in the Pati Karisidenan region[ [10]. The research stage is 

divided into two parts, namely the data collection stage involving literature studies, interviews, and 

observations, and the system development stage designed to provide easy, fast, and centralized access to 

tourism information for users. 

 

Frame of mind 

A framework is a systematic foundation that helps researchers organize ideas in a structured and 

logical manner. In this research, the framework is used to design a Geographic Information System (GIS)based 

web application to optimize the delivery of tourism information [11]. The framework is shown in the Figure 1. 
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Figure 1. Frame of mind (Source: Chairunnisa et al. (2020)) 

Method of collecting data 

This research applies a qualitative approach to explore user needs in accessing and understanding tourism-

related information. Data collection was conducted through interviews, observations, and literature review on 

existing tourism web systems [12]. This approach is intended to provide a solution to the problem of limited 

public knowledge about the location, facilities, and potential of tourism spread across the Pati Karisidenan 

area. The data collection methods used include: 

 

Observation 

Direct observations were conducted at tourist objects in Kudus Regency to assess field conditions, ease of 

access to the location, completeness of available facilities, and the presence of information facilities such as 

signboards and promotional media around the tourist area. 

 

Literature review 

Conduct a literature review, both in the form of books, journals, kudus district tourism office, websites about 

tourism and research related to web application systems based on tourism geographic information systems to 

strengthen the theoretical basis. 

 

Interview 

Conducted with residents or friends who live in the Pati Karisidenan area to find out some tourism places. 

 

Software Development Methods 

The Waterfall method is applied in the development of GIS-based tourism web applications, where 

each phase is carried out in a linear sequence. The process begins with requirements analysis, followed by 

system design, implementation, testing, and maintenance [13]. Each phase must be fully completed before 

moving on to the next. The phases of the waterfall method can be seen in the Figure 2. 
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Figure 2. Waterfall method (Source: Mahardika and Abdillah (2024)) 

 The development of GIS-based tourism web applications applies the Waterfall method which is 

divided into five structured stages, namely: 

Requirement analysis 

At this stage, the identification of system requirements both functional and non-functional is carried out based 

on literature reviews, observations, and interviews with stakeholders involved in the tourism sector. The 

outcome is a system requirements specification that serves as the main reference for the design phase. Problem 

identification involves analyzing the issues that justify the need for the research. This includes examining 

challenges within the case study, specifically related to tourism in the Karisidenan Pati area, such as identifying 

tourist site locations and assessing the conditions of these places [14]. 

 

System design 

In the system design stage, a web-based tourism application is planned, including user interface (UI/UX) design 

and workflow. The requirements analysis is translated into ERD and DFD to illustrate the system's structure 

and flow for the Karisidenan Pati area [15]. 

 

Implementation 

The Implementation involves converting the system design into an application using PHP and MySQL. This 

stage includes coding key features such as gallery, tourism spots, and categories [16]. 

 

Testing 

The system testing stage aims to ensure that all features in the tourism application system function properly. 

Testing this tourism application uses the black box testing method [17]. 

 

Maintenance 

System maintenance is done after all stages are completed. At this stage, the system is monitored regularly to 

ensure that no problems arise during use such as bugs or errors. If errors or technical problems occur, repairs 

will be made immediately [18]. 

 

 

3. RESULTS AND DISCUSSIONS 

Requirement Analysis 

In the development of a tourism web application based on the Pati Karisidenan geographical 

information system, identification of system requirements is carried out to ensure that the application is built 

in accordance with the process of user needs. Table 1 shows the website features. 
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Table 1. Website features 
Role Feature 

Admin  

View admin dashboard home  

Manage the dashboard menu page  

Manage profile menu   
Manage gallery menu (add, remove, update)  

Manage tourism menu (add, remove, update)  

Manage category menu (add, remove, update)  
Manage news menu (add, remove)  

Print PDF reports 

Member View the gallery and location of the Karisidenan Pati 
tour 

 

The table above is an explanation of the features on the website that can be used by admins and gym 

members. 

 

Design 

Entity Relationship Diagram 

  Entity Relationship Diagram is a database design model that facilitates the visualization of data and 

the relationships between entities in it. Each entity represents an object, either real or abstract, related to the 

system being developed [19]. In figure 3 shows Entity Relationship Diagram. 

 

 
Figure 3. Use case diagram 

Data flow diagram 

DFD is a graphical representation that shows system components, data flow between components, as 

well as the source, destination, and storage of data. DFDs are organized in stages, starting from context 

diagrams, then DFD level 0, to DFD level 1 [20]. Each process can be further elaborated until it reaches the 

smallest detail that cannot be subdivided. At this level, the diagram is described in more detail, such as login 

process, data input process (profile, gallery, tours, categories, news). Figure 4 shows DFD. 
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Figure 4. Data flow diagram 

Implementation 

Login  

The login page functions as an initial gate for the admin to enter the tourism application, by entering 

the username and password that has been created. Figure 5 shows the login view for admin. 

 

 
Figure 5. Login page 
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Home page 

In the home menu section the admin can see what menus are in the tourism application and what data 

has been added such as the number of tours, galleries, categories and news. Figure 6 shows the dashboard view 

for admin. 

 

 
Figure 6. Homepage 

Profile  

The profile menu provides information about admin information that is using the tourism application. 

there is information about the place of birth, hobbies, address, etc. Figure 7 shows the profile admin. 

 

 
Figure 7. Profile page 

Gallery 

Gallery page contains photos about the tourist attractions that have been added. so that you can see 

the image of the tour that is being searched and can imagine it. Admin can also add, change, delete tourist 

gallery data. Figure 8 shows the Gallery page for admin. 

 



156 Hidayat, et. al. / J. Soft Comput. Explor., Vol. 6, No. 2, June 2025:  149-160 

 

 

 

 

 

 
Figure 8. Gallery page 

Tourism 

Tourism page contains the name of tourism, categories, and also locations that have been managed by 

the admin. on this page can also display maps using Google Maps. Figure 9 shows the Tourism page for admin. 

 

 
Figure 9. Data security 

Category 

Admin can add various categories and their descriptions on the category page. admin can also change 

or delete category data that has been added. Figure 10 shows the Category page for admin. 
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Figure 10. Category page 

News 

In the settings section, functioned for admins to be able to change or change from old usernames and 

passwords to new ones. so that security is better maintained and secure. Figure 12 shows the Setting for admin. 

 

 
Figure 11. News page 

Visitor 

In the settings section, functioned for admins to be able to change or change from old usernames and 

passwords to new ones. so that security is better maintained and secure. Figure 12 shows the Setting for admin. 

 

 
Figure 12. Setting page 

Visitor 

On the visitor page, tourists can see several tourist attractions that have been added by the admin and 

also see an overview of the tourist attractions. so that tourists can find references to travel where. Figure 13 

shows the Visitor page for visitors. 
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Figure 13. Visitor page 

Testing 

Testing of the Geographic Information System (GIS)-based tourism web application in the Pati 

Karisidenan region was conducted using a black box testing approach. This method was used to ensure that all 

main features-such as settings, user profiles, photo galleries, tourist destination information, place categories, 

latest news, and visitor data-can function optimally and in accordance with the input-output scenarios that have 

been designed. This test is an important step in ensuring the quality, reliability, and convenience of users in 

accessing digital tourism information. Blackbox testing is shown in Table 2. Table 2. Blackbox testing results. 

 

Table 2. Blackbox testing results 
No. Testing Information Status 

1  Login  The admin successfully logged into the system 

after entering username and password.  

Succeed  

2  Setting  The admin successfully changed the username 

and password.  

Succeed  

3  Profile  Admin successfully uploaded his own bio and 
profile picture  

Succeed  

4  Gallery  Admin successfully adds, edits, modifies, deletes 

and captions photos of tourism spots.  

Succeed  

5  Tourism  Admin successfully adds, edits, changes, deletes 

and gives maps of tourism places  

Succeed  

6  Category  Admin successfully adds, edits, changes, deletes 
category data  

Succeed  

7  News  

Admin successfully adds, deletes renewable 
tourism place news data  

  
Succeed  

8  Visitor Page  

Visitors can view data on tourism sites along 
with gallery photos.  

  
Succeed  

 

The next test is the User Acceptance Test (UAT) which aims to assess whether the Pati Karisidenan 

Geographic Information System (GIS)-based tourism web application has met the needs and expectations of 

users. The UAT was conducted by involving end-users directly to ensure that key features, such as searching 

for tourist destinations, functioned properly and as expected. The evaluation process was conducted using 

assessment weights determined based on Likert scale criteria, and calculated using the formula as listed in 

Equation (1). 
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User Acceptance Testing (UAT) involved 15 respondents from visitors as part of the system 

evaluation process. In this test, the respondents were asked to fill out a questionnaire containing a number of 

questions that had been prepared previously. The final results of the UAT testing implementation are presented 

follows: 

 

Table 3. UAT test results 

No Question 
Score 

Total Percentage 
SA (5) A (4) N (3) DA (2) SD (1) 

1.  Is the app interface easy to understand and 

use?  

15  0  0  0  0  75  100%  

2  Does the tourist spot search feature work 
well and provide appropriate results?  

11  4  0  0  0  71  94%  

3  Is the information displayed in the app 

(such as tour descriptions, locations, and 
photos) complete and accurate?  

14  1  0  0  0  74  98%  

4  Can the gallery and tourist information 

features be accessed smoothly without 

technical problems?  

12  3  0  0  0  72  96%  

Average percentage       97%  

 

 

4. CONCLUSION 

Based on the results of research and implementation, the Pati Karisidenan Geographic Information 

System (GIS)-based tourism web application has successfully fulfilled the needs of digital tourism information. 

The main features such as search for tourist attractions, gallery display, and presentation of location data run 

well and according to user expectations. The use of the Waterfall development method provides a systematic 

workflow, resulting in a stable and easy-to-use system. The results of black box testing also show that all 

system functions have run according to the scenario and no significant errors were found.   

 As a recommendation for further development, the system can be improved by adding interactive 

features such as user reviews, integration of more responsive digital maps, and analysis of tourist data in the 

form of graphs. The development of a mobile version is also recommended to expand the range of services and 

increase user accessibility in obtaining tourist information anytime and anywhere. 
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