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1. Introduction  

Sultan Mahmud Badaruddin (SMB) II Airport is one of the airports managed by PT Angkasa 

Pura, located in the city of Palembang, South Sumatra, Indonesia. According to Law No. 3 of 

2001's rules, article 34, this airport is classified as category 8 and is equipped with an emergency 

response unit, a type A Aircraft Rescue and Firefighting (ARFF) unit, that has been modified to fit 

the category and class of the airport. 

ARFF unit is part of the airport emergency response unit (one of which is fire hazard), which 

has technical and operational standards set by the airport regulatory authority. ARFF personnel 

have primary duties, namely conducting 3 main activities including (1) operations such as 

administration, rescue and firefighting, and standby readiness, (2) training, and (3) maintenances of 

operational vehicles and equipments [1] 

To anticipated emergencies that occur spontaneously, ARFF personnel according to [2]; [3] 

must maintain facilities such as vehicles, and equipments to ensure these are always ready for use 
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 This study aims to design a We-ReTag website (we enter record tag) 

which digitally able to record the outcomes of foam quality testing on 

foam tender vehicles more efficiently than logbooks or spreadsheets. In 

addition, this study also ensures that the website is designed to be easy 

to use (user-friendly) for inputting data on foam quality test results. A 

material expert and an IT expert who serves as a We-ReTag website 

validator are the study's subjects. The entire 36 (thirty-six) ARFF 

personnel at Sultan Mahmud Badaruddin II Airport Palembang are the 

subject of this website's design. This study used a waterfall model in 

conjunction with the research and development (R&D) approach. 

Starting with the requirements stage, this process moves on to desing, 

implementation, testing, and verification before coming to an end with 

maintenances. Thes result of study show that We-Retag website was 

highly appropriate for usage in ARFF unit of SMB II airport based on 

validation from IT and material specialist with average scale of 87%. In 

addition, the average scale obtained from the questionnaire filled out by 

ARFF personnel was 89 %. The benefit of this research is to increase 

the effectiveness in chemical foam quality test record and expected its 

usage can be disseminated to other airport throughout Indonesia in 

similar operational context.  
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at any moment, especially chemical foam concentrate as extinguishing agents which primarily use 

for suppressing fire in the aircraft incidents. Quality test of chemical foam as extinguishing agents 

needs to be carried out to ensure its performance to extinguish fires effectively. 

During maintenance activities, the sample of chemical foam obtained from foam tender vehicles 

are subjected to a series of examinations such as physico-chemical properties and performance 

tests. Typical properties that are routinely tested in this category include pH, refractive index, 

viscosity, sedimentation and surface tension. To determine chemical foam concentrate continued 

suitability for use, the ability of its sample to produce and expanded foam at a given induction rate 

is tested. Practical foaming testing is always included to measure both the amount of expanded 

foam produced (expansion ratio) from a solution, and the longevity or that foam (25% drainage 

time) [4].  

During the observation and interviews in the ARFF unit, the researchers found that the 

examinations of chemical foam quality on vehicles has been carried out well and in a structured 

manner. However, the data collection of chemical foam quality test result is still done manually 

using work sheets and record tags which is considered less feasible because it poses a risk of data 

loss, moisture effect, tearing, and other unwanted issues. 

People's lives are easier in the digital age since they could work from anywhere at any time by 

using the internet [5]. For this reason, in order to allow staff working efficiently, the ARFF unit 

should apply this digitization. Thus the data collection is protected from unwanted dangers and can 

be utilized as best as possible. 

In order to address the issues encountered by the ARFF unit during operational activities, the 

researcher uses a website as a means of gathering data on chemical foam quality testing results 

which obtained from foam tender vehicles. The researcher suggests "Website Based (We-Retag) As 

Chemical Foam Quality Test Record On Foam Tender Vehicles" as the final project to achieve this 

goal. 

Based on the background outlined above, the researcher seeks to identify the existing problems 

as follows: 

1.  Is the We-ReTag (We Enter Record Tag) website categorized as "suitable" as database for 

storing chemical foam testing data in comparison to using a logbook/work sheet? 

2.  How to design the We-ReTag (We Enter Record Tag) website to be user-friendly for ARFF 

personnel in the process of inputting data resulting from chemical foam quality testing on foam 

tender vehicles? 

2. Method  

This project uses the research and development method, commonly known as Research and 

Development (R & D) with Waterfall model approach. Sari & Rizki mention that the research and 

development method is a systematic approach used to create or improve products. This process 

consists of a series of stages designed to produce solutions that can be validated and accounted for 

[6]. 

Despite being the oldest methodology model in existence, the waterfall model is still frequently 

utilized in many software development projects because of its simple, understandable form. The 

waterfall model's distinct quality is its methodical, sequential approach, in which every stage must 

be finished completely before moving on to the next. 

The waterfall model is an approach in developing/designing software that arranges the stages of 

the process linearly. This process starts with the requirements stage, followed by design, 

implementation, verification/testing, and ends with maintenance [7] .  
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Fig 1 The Stages of Waterfall Method  

As stated by Pressman, before creating software, developer must understand the stages of a 

good software development model, which are structured and systematic [8]. For that reason, the 

purpose of developing (digitalizing) this record tag is to focus on creating a product that is ready to 

be used for inputting data resulting from chemical foam quality tests on foam tender vehicles and 

used as a database, thereby facilitating ARFF personnel in conducting maintenance activities and 

ensuring that the test data is safe from the risk of loss by following some step such as: 

1. Requirement 

The researcher used the information obtained from field surveys and interviews to create a 

new system that utilizes a website which is suitable for data record. The data obtained by the 

researchers at this stage is very important for the development of system features. 

2. Design 

At this stage, a design is created in the form of a flowchart adjusted to various proposals and 

creates a context diagram, as well as a database and the appearance of the WE–ReTag 

website. 

3. Implementation 

At this stage, the coding work is begin. The database used in this coding is MySQL. 

Meanwhile, the programming language used by the researcher in developing the information 

system is PHP. 

4. Testing  

The fourth stage will combine several systems that have been loaded with coding in the 

previous stage. After that, testing will be conducted to ensure that the designated system 

meets the desired model with minimal errors. 

5. Maintenance 

The final stage of waterfall development is maintenance. Users will operate the system to 

input chemical foam quality test data through a URL address or QR code. Additionally, 

maintenance will be carried out, which includes error corrections and system improvements. 

3. Results and Discussion 

Design of We-ReTag  

The flowchart design started with data gathered from observations and interviews conducted at 

the ARFF unit. The flowchart diagram on this website will display the overall workflow of the 

website and explain the sequence of events that occur within it, as well as describe the appearance 

and workflow of the We-ReTag website, which consists of an admin access flowchart and a user 

access flowchart. 
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Fig 2 Flowchart We-ReTag for Admin (Left) and User (Right) 

Relying on the flowchart Fig 2 above, in the next stage, the researcher design the menu selection layout in 

the form of features on the website that have been arranged in such a way and are easy for users to use, as 

shown below in Fig 3. 

 

Fig 3 Log in Display (Admin & User) 

 

Fig 4 Data Input Display  

 One of the We-ReTag website's capabilities, the record tag addition feature (also known as the data input 

tool for chemical foam quality testing results from foam tender vehicles) is shown in Fig 4. 
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Fig 5 Drive ReTag Display  

Fig 5 shows another feature of the We-ReTag website, which is the feature to access previously added tag 

records, delete data, and modify tag record data. 

 

Fig 6 Module Display  

Fig 6 & 7 shows the appearance feature for accessing regulations related to chemical foam quality testing 

and address of the ARFF unit involved. 

 

Fig 7 Address Display  

 

Implementation  

 This website was developed using the PHP programming language, which is based on the Bootstrap 

Framework, and a MySQL database up until the hosting or publishing step. MySQL is designed with the 

capability to handle multiple tasks simultaneously (multithreading) and can be used by multiple users at the 

same time (multiuser). As an SQL database management system, MySQL provides various tools and 

functions to store, organize, and access data efficiently [9].  

PHP is used because one of PHP's advantages is its flexibility in integrating with HTML, the standard 

markup language for creating web pages. This allows developers to embed PHP code directly into the HTML 

structure, creating dynamic and interactive web pages [10]. At this point, the tools that will be utilized in the 

system/website design process, including the following software and hardware was set up:   

 

Hardware  

The laptop device that was utilized to create the We-ReTag website has the following specifications: 

1. Intel Core i5 8th Generation Processor with up to 3.90 GHz cache of 6M 

2. RAM of 4 GB 

3. SSD with 256 GB 

4. Windows 11 Home 64-bit Software 

5. Hard-drive(1TB) 
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Software  

The following pieces of software were utilized to create the We-ReTag website: 

1. Browser 

2. Code Editor for Visual Studio 

3. PHP as the programming language 

4. MySQL as the database 

5. CMS as web content management 

 

As seen in Fig 8 the outcomes of this implementation phase signals the start of the system's (or design's) 

program code creation (programming/coding). 

 

Fig 8 Coding Using Visual Studio Code 

Visual Studio Code was the program that the used to code the We-ReTag website. VSCode is a 

productive and user-friendly programming tool. Its flexibility in working with multiple widely used operating 

systems, including Windows, macOS, and Linux, is one of its advantages. Modern programming languages 

like JavaScript, TypeScript, and the Node.js environment are the main focus of VSCode's architecture. 

Furthermore, VSCode may be expanded to support a wide range of additional programming languages and 

development environments thanks to its flexible extension mechanism [11]. 

In the design and development of websites, researchers use a Content Management System (CMS). A 

CMS is a system that helps users develop the required system. Content Management System (CMS) is a 

system that is used to control or manage content on a website such as text, links, image, HTML documents 

and other form of media. The aim of CMS is to help non-technical users to design their website [12]. By 

using a CMS, users can choose and understand the system creation process, which allows them to easily 

obtain a system that matches the design that has already been made. Like the addition of website features, as 

well as the refinement of the website to be ready for use and implementation, which could be adjusted 

according to the needs of user in this case is ARFF unit in SMB II Airport. The following Figs 9 shows the 

design implementation of We-ReTag CMS. 

 

 

Fig 9 Implementation of the Log In Page 

This page serves as the We-ReTag website's login view, showing the homepage and login options for 

both users and administrators. his page aims to ensure the website's security and detect who accesses this 

website. 



ISSN 2579-7298 International Journal of Artificial Intelegence Research 7 
 Vol. 9, No. 1.1 (2025) 

 Thursina Andayani et.al (Website Based (We-Retag) as Chemical Foam Quality Tests Record on Foam Tender Vehicles) 

 

Fig 10 Implementation of the Dashboard Page 

Fig 10 shows the total number of record pages added, the total number of chemical foam categories tested, 

and the total number of testers added by the administrator in the master data.  

 

Fig 11 Implementation of Master Data Page 
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This page allows the administrator to add data consisting of several options such as tool categories, 

testers, and users. The administrator has the ability to change or remove the added data. The total of the 

added data for each option can be displayed on the dashboard menu as shown in Fig 11. 

 

\ 

 

Fig 12 Implementation of ReTag Page 

Data from the chemical foam quality testing results, including the date and year of testing, vehicle type, 

foam type, foam sample, amount of foam in the vehicle, year of foam production, expansion ratio, drainage 

time, pH, feasibility, and tester's name, can be entered by the administrator and users on the page shown in 

Fig 12. 

 

Fig 13 Implementation of Report Page 

Fig 13 shows the admin and users can check/access the data that has been previously added by searching 

for the test date, and the data will be retrieved. In addition, there is a "Print" feature that can convert the data 

into PDF format and can be directly printed using a printer connected to a computer/smartphone. 

 

Fig 14 Implementation of Setting Page 

On the setting page, admins and users can access and edit user profile data, such as changing the name, 

username, position, uploading a profile photo, and changing the password as shown in Fig 14. 
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Fig 15 Implementation of Module Page 

Fig 15 shows the administrator can submit regulations and foam quality testing modules to this website, 

and users can only view it and unable to upload other files. 

 

Verification/Testing  

At the verification/testing stage, a trial will be conducted to assess the success of the implemented system 

that has been designed to ensure that the system meets the requirements and is in accordance with user needs. 

This stage begins with product validation by an IT expert and subject expert, followed by testing the use of 

We-ReTag by all ARFF unit personnel accompanied by a validation sheet using the black box testing 

method. 

 

Table 1 Results of IT Expert Validation 

 

  

 

 

 

 

 

 

 

 

The results of the IT expert validation questionnaire conducted by IT Lecturer at Palembang Aviation 

Polytechnic, Mr. Eldy Kurniadi stated that the We-ReTag website is deemed Highly Feasible with a score of 

89% shown in Table 1. 

Table 2 Results of  Material Expert Validation 

 

 

 

 

 

 

 

 

 

Assesment Aspect Persentage Criteria 

User Friendliness 93% Excellent 

Appearance 87% Excellent 

Languange 80% Good 

Flexibility 87% Excellent 

Feasibility 93% Excellent 

Mean 89% Excellent 

Assesment Aspect Persentage Criteria 

Funtional Requirement 93% Excellent 

Main Display Menu 86% Excellent 

Flexibility 80% Good 

Security 80% Good 

Compatibility 80% Good 

Performance 80% Good 

Mean  85% Excellent 
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Table 2 shows the results of expert material validation questionnaire assessed by Chief of ARFF unit Mr. 

Ridho Kurniawan stated that the We-ReTag website is declared very feasible with a score of 85%. 

The next stage involves testing this product using the black box testing method. Black box testing is a 

type of testing that focuses on specific details of a website, such as the appearance of the website, the 

functions available on the website, and the adjustment of processes in the form of functional flows needed by 

users. Black box testing is used as a tool to assess whether the application is functioning well or still needs 

improvement [13].  

Table 3 Results of the We-ReTag Test Questionnaire 

 

 

 

 

The data processing result which carried out by 36 ARFF personnels shows a percentage of 89% and fall 

into the "Highly Feasible" category as shown in Table 3. 

 

Maintenance 

Routine procedures are performed during the maintenance phase to maximize product performance and 

lower the chance of system failure over time.  

Software changes brought on by system upgrades, technological developments like the release of the 

newest operating system, or the requirement to introduce new features necessitate modifications. 

4. Conclusion 

The results of the We-ReTag website testing conducted on research subject received a score of 89% from 

survey participants with total of 36 ARFF personnels which falls into the "Very Feasible" category.The 

validation results conducted by material experts and IT experts sequentially yielded an average percentage 

scale of 89% and 85% with the category "Very Feasible."  

As a result, it can be concluded that the We-ReTag website is ideal for assisting ARFF personnels during 

maintenance tasks, particularly when it comes to evaluating the quality of chemical foam, which serves as the 

primary extinguishing agent on foam tender vehicles. The We-ReTag website also serves as a more efficient 

data storage medium with minimal risk of data loss or damage compared to using worksheets/logbooks. To 

maintain the sustainability of the We-ReTag website, it is important to conduct regular evaluations with 

rechecks to ensure it meets user needs. 

Incorporating subject matter and IT specialists, as well as taking user feedback and recommendations into 

account, is crucial to the ongoing enhancement of this website's effectiveness, such as adding a signature 

function to enable electronic signatures on the form. It is expected that other Indonesian airports or 

comparable operational environments will be able to use the We-ReTag website. 
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