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Abstract−Health workers in the rules must have a requirement in the form of a Practice License in carrying out medical and 

health activities at a medical practice site. Likewise, health facilities that want to open medical practices must be recorded and 

have a license to practice issued by the local district / city Health Office. The license to practice medical personnel and health 

facilities so far in the city of Bukittinggi in the service process is still done manually, making it ineffective for data management 
and difficult to obtain information. Therefore, a technological innovation is needed for the process of digitizing the service of 

issuing a web-based license to assist the process of licensing services for licenses to practice medical personnel and health 

facilities that are fast and effective in producing such correspondence needs. This web-based application was developed using 

the waterfall model because the stages of the process are passed step by step to get good results. This application on the main 
page is also displayed with the concept of a dashboard system, making it easier for users to view general data in the application 

such as data on medical personnel and health facilities that will expire their medical licenses. This application has been tested 

and used for services to the government and helps in the process of correspondence and evaluating the control process on the 

licensing of health workers. 

Keywords: Information System; Licensing Of Medical Personnel; Health Facilities; Waterfall Model; Web Application 

1. INTRODUCTION 

Health workers are professionals who have certificates of competence in carrying out their activities in the health 

and medical fields.  The Ministry of Health in providing recommendations for licenses to practice and work in the 

health sector provides rules that every medical personnel must be actively registered as health workers as 

evidenced by ownership of an STR number (registration number) as a sign of certified competence in the medical 

field[1]. In addition to having to have an STR number, health workers when they want to work in a health 

institution or practice place must have a Practice License issued (SIP) by the district / city health office. This SIP 

is a special requirement that must be owned by a medical personnel in working in a maximum of three existing 

medical facilities. This SIP is what legalizes the medical practice of doctors in practicing in hospitals, clinics or 

other health facilities. 

In the category of health facilities such as hospitals, clinics and healthy homes that want to carry out the 

medical practice process, the owner of the health facility must report and obtain a recommendation letter for a 

license to practice from the local district / city Health Office. This is so that the process of controlling the activities 

of medical practices continues to be well monitored by the government. With the policy that there must be a SIP 

in opening a medical practice site, health facilities do not arbitrarily open and close medical activities, because 

they are monitored and evaluated by the health office as a regulator monitoring the activities of health facilities in 

a district / city. 

The Bukittinggi Health Office is responsible for managing the health sector in the city. The Bukittinggi 

health office in digital services has implemented digitalization in several fields, including implementing a Web-

based Water Examination Service Management System at the Bukittinggi City Health Laboratory UPTD[2]. In 

services in the field of issuing recommendation letters for medical personnel and health facilities, it still uses data 

processing from document file compilations and spreadsheet data on its office computer. This is very vulnerable 

to data loss, duplication, and the length of the process of obtaining information from the service[3]. The data 

management process by only relying on applications in the form of spreadsheets documents for important data 

does not reflect a good governance process and ineffectiveness in data management[4].  

The process of control and management of data on medical personnel and health facilities is crucial to be 

managed well. Many health workers and health facilities that violate the rules of practice licenses and medical 

licenses such as the expiration of medical practice licenses often create problems in the community[5]. Therefore, 

an information system application is needed that assists the district / city Health Office in issuing recommendations 

and control processes for licensing the practice of medical personnel and health facilities in the city. It aims to 

simplify the process of managing the issuance of recommendations for medical personnel and control of health 

facilities in its working area.  This aims to simplify the process of managing the issuance of recommendations for 

medical personnel and control of health facilities in their working areas and make it easier to evaluate the status 

of activeness of SIP licenses from medical personnel and health facilities in the district / city.  
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The application of information systems for licensing medical personnel and health facilities in this study is 

made on a web platform. This aims to globalize user access and facilitate the service work process at the Health 

Office. Staff users at the health department as application managers can also access the application anywhere and 

anytime by using internet services. In addition, this application is also developed with a waterfall model to facilitate 

the development that is done in stages in the implementation of this application[6]. 

Several previous studies have surfaced about the service process in the world of web-based health, including 

research from Susila, et al on service applications at clinics that have streamlined services into web-based 

services[7]. Another study states that in the health sector, the government has spurred the agency to transform its 

services into digital-based ones[8]. Related services in the form of representative information systems for district 

/ city level local governments are also raised in research from Surtari et al, where there is already a general 

architectural form of health applications in their research as a proposal for the central government[9]. Likewise, 

the application of health practice licensing and the innovation in capital investment and one-stop integrated service 

office of semarang city[10]. Research on making web applications has also been developed with the waterfall 

model and proven effective in the process of developing information systems by Irawan Satriadi et al[11].  

2. RESEARCH METHODOLOGY 

2.1 Waterfall Development Model 

This research is a type of research with the Research and Development (R&D) research method. This research 

produces web-based application products to facilitate the Health Office in managing medical personnel resources 

and health facilities. The Research and Development (R&D) method is a method to produce products such as 

applications which are then tested for the effectiveness of the product results in their application[12].  

The resulting application product is developed using the waterfall model. Waterfall is a development model that 

is commonly used in application development[13]. This model is proven to be effective in producing information-

based applications because the stages are structured and step by step development must be passed to get good 

results[6].  

2.2 Stages Waterfall 

The waterfall development model is developed with six stages [14]: 

a. Requirement Analysis. Namely analyzing the system that runs in the field for preparation and compatibility 

with the desired application results. At this stage, researchers will communicate with the Bukittinggi City 

Health Office to obtain detailed data on the current process to be transformed into a web-based system analysis.  

b. System Design. Namely the second stage of the stages in waterfall where this stage designs the database and 

appearance of the application to be made[15]. Database design this system uses a MySQL database and the 

design formulation uses the UML model. 

c. Implementation. The third stage is the process of implementing the application by coding in the programming 

language [16]. Implementation of application coding in this study using the Laravel framework. 

d. Testing. The fourth stage is a process where testing of the application is carried out by limited people to get 

the suitability of the implementation results. [17]. Application testing is carried out by staff who usually serve 

the process of issuing recommendation letters for medical officers and health facilities. 

e. The fifth stage is Deployment, where the testing process that has passed the process is carried out to spread the 

application testing process to a wider scope, namely testing the application to all users who will use this 

application and then be used thoroughly[18].  

f. The final stage is the Maintenance process. This stage is an application maintenance process if there are bugs 

or errors in its implementation. [19]. The maintenance of this application is carried out for one year and is 

controlled regularly to ensure that the application runs as desired. 

 

Figure 1 . Model Waterfall 

2.3 Data Collection Process 

The data collection process in this study was carried out with: 

a. Observation, namely by direct observation at the Bukittinggi City Health Office. Researchers witnessed 

firsthand the management process of issuing recommendation letters for medical personnel and health 
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facilities, starting from the registration process, checking data, to issuing recommendation letters for customers 

to take. 

b. Interview. This activity is for researchers to conduct conversations with staff at the health department, starting 

from the leadership, staff, to customers in the service process 

c. Literature Study. This is done to collect material about the theory needed when making applications. In 

addition, researchers need to explore regulations on the issuance of recommendation letters for medical 

personnel and health facilities from available literature and the internet. 

2.4 Software Development Model  

The software development model for the Licensing Information System for medical personnel and health facilities 

uses the Unified Modeling Language (UML) approach. The UML model approach uses a structure, namely 

Boundary, Control and Entity (BCE)[20]. This BCE structure is equally applied to Framework-based web 

programming in its application development. Where web programming with frameworks uses the Class View, and 

Control (CEV) approach in its application in the PHP programming language[21]. The BCE model in UML and 

CEV in framework-based programming are identical in structure, making it easier to code applications[22]. 

In the UML development model there are several diagrams that are used to make it easier for users to 

understand the system. The diagram in UML is a form of transformation of the running process flow into the 

process flow of the application to be implemented for all users to understand and is needed by programmers in 

application coding.[23].  

The diagrams in the UML model are: 

a. Use Case Diagram. This diagram contains the activities of the user and the process that the user can do from 

the running process of the application of the licensing information system for medical personnel and health 

facilities.[24]. 

b. Activity Diagram. This diagram is a description of the Use Case Diagram which contains details of the process 

stages that will be passed by users in accessing certain menus in this Information System application.[25].  

c. Sequence Diagram. Development of Activity diagrams that are converted into knowledge diagrams that will 

be used by application makers in understanding coding techniques using the framework approach[26]. In this 

research, sequence diagrams are used to understand coding using the Laravel framework. 

d. Class Diagram. Contains a database overview model created from the sequence diagram that was created in 

the previous stage.  

3. RESULT AND DISCUSSION 

3.1 Requirement Analysis 

The Bukittinggi health office in the service of making a license to practice medical personnel and health 

facilities was developed to facilitate mail processing officers in handling according to administration in 

government. This application is adjusted between the manual processes that has been running, where the process 

of making letters is carried out manually from the data submitted to the health department, the data will be checked 

into the related spreadsheet documents so that it is not effective and efficient. Therefore this system needs to be 

developed digitally web-based for an effective control and evaluation process, as well as serving letters quickly 

and efficiently. from the application designed there is a Master Data menu for data management, then a health 

worker management menu, a letter management menu and a user account management menu. 

3.2 System Design 

The system model design is illustrated with UML diagrams, namely use case diagrams, activity diagrams, sequence 

diagrams and class diagrams. The diagram shown below is one of the diagrams of the design model that is 

displayed. 

a. Use Case Diagram 

The following is a picture of the Use Case Diagram of the Application: 

 

Figure 2 . Use Case Diagram of Application 
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From the use case diagram in the picture above, it can be seen that there are five activities carried out by actors 

in this application, namely activities to manage master data, manage health worker data, manage user 

management, managing letter masters. Management of master data there are sub-activities carried out, namely 

managing types of labor, managing types of facilities, facility groups, and originating college masters.  The 

actor who uses this application is only one person as an application admin who carries out the function of 

managing the recommendation of licenses for medical personnel and health facilities. 

b. Activity Diagram 

The activity diagram of this application is: 

 

Figure 3 . Activity Diagram Application 

The picture above is one of the activity diagrams of the application. That is the activity diagram in the health 

worker use case. The example above is a detailed activity when performing the health worker document print 

function. From the Activity Diagram in the picture above, it is known that the admin in accessing the 

application must first carry out the application login process. If the username or password is entered incorrectly, 

it will not be successful in accessing the main menu of the application. After successful login, the user will 

enter the main page and access the menu displayed until the desired stage is completed. Sequence Diagram the 

sequence diagram of this application is:  

 

 

Figure 4 . Sequence Diagram of Application 

The Sequence Diagram above illustrates the understanding of the process that occurs from the perspective of 

a framework-based web programmer. A programmer will know the dataflow flow of the application as in the 

login activity is the process of matching data between the class and user input. If there is a mismatch, the 

application will display a message to the application. The Sequence diagram also displays the stages of 

accessing the menu and the source of data retrieval from the data store. The diagram above illustrates an 

example of a sequence diagram of the health worker data print process. 

c. Class Diagram 

The class diagram of this application is: 

 

 

Figure 5 . Class Diagram Application 
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Class diagram in this application there are ten classes of candidate tables in making databases in the application 

of licensing information systems for medical personnel and health facilities. Namely the User Management 

class, Login, Health Workers, Health Facilities, Master Data, Facility group, college of origin, type of 

personnel, letter and master of letter.  

3.3 Implementation 

The results of the analysis and design are displayed in the UML model along with a screenshot of the application 

results display below: 

 

Figure 6 . Main Page 

a. On the main page of the application, the main menu and display will appear with the concept of a dashboard 

system to make it easier for admins to view info graphics from the application.  The following in the picture 

below is related to the detailed info graphic image that can be seen from the dashboard in the application. 

 

Figure 7 . Dashboard System on the Application 

b. From the picture above the admin can find out the number of health workers, existing facilities, along with data 

on facilities and health workers whose licenses will expire. It is intended that the admin can manage this data 

to provide warnings to related parties to immediately extend their medical licenses.   

 

Figure 8 . Health Worker Page 

c. The health worker page contains detailed data on existing health workers. On this page there are edit, print and 

delete data action buttons. 

 

Figure 9 . Facilities Page 
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d. On the facilities page there is data on health facilities registered in the application. This facility page also 

provides edit, delete and print facility actions. 

 

Figures 10. Letter Creation Input page 

e. This application also provides a menu for making recommendation letters for medical personnel and health 

facilities. Technical letter creation is preceded by the creation of letter master data containing standard 

correspondence data on the letter master page, and then filling in letter-specific data on the letter data input 

page. This can make it easier for admins to create letters based on existing data in the system. 

3.4 Testing 

The testing process of this information system is carried out by testing the application to two staff who will use 

this application. From the testing carried out, the results obtained are in accordance between the wishes or 

conditions of the letter management manual with the automation of this information system. 

3.5 Deployment 

After the testing process with limited staff, the information system was refined by conducting a trial use to all staff 

in the field of medical practice license services and health facilities along with related leaders. From the results of 

the simulation, this information system has met expectations and is ready to be used in services. 

3.6 Maintenance 

Evaluation of the application of this Information System in the process of licensing Medical Practices and Health 

Facilities this system continues to be monitored and reviewed if there are errors in its implementation, be it bugs 

or other errors for 1 year of implementation to get performance in accordance with expectations. 

4. CONCLUSION 

The conclusion of this research is that this application has succeeded in providing convenience for related 

governments in managing and evaluating data on medical personnel and health facilities based on info graphs and 

menus contained in the application. With the concept of a system dashboard in this application, an overview of the 

data in the system becomes visible, so that control related to data on medical personnel and health facilities that 

will expire will be quickly known and followed up by the agency. This application has also succeeded in the 

process of digitizing services for making permits for practice and health facilities in the district. So as to minimize 

errors and ineffectiveness of services. In addition, this application has also been implemented with a waterfall 

model in stages and has functioned well by the relevant parties. Testing of this application has been carried out to 

users and found suitable for use by related agencies. 
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