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Abstract 
This research aims to design a ground-side facility inspection information system at Melalan 
West Kutai Airport based on mobile and web applications to improve reporting effectiveness. 
The method used is Research and Development (R&D) with the 4D model: Define, Design, 
Develop, and Disseminate. Data collection was done through observation, interviews, and 
document study of PR 11 Year 2023. The application was developed using Appsheet and 
Google Sheets, with main features such as inspection input, damage reporting, and report 
output in PDF format. The results show that the BIIFAC application can speed up the 
inspection process, reduce human error, and simplify documentation. The findings show that 
digitizing inspections greatly supports the work efficiency of non-commercial units in the 
airport sector. The practical implication is to increase the accuracy and speed of reporting, 
while the theoretical contribution is to enrich the application of information systems in the 
air transportation sector. The novelty of this research lies in the development of an integrated 
inspection system optimized for resource-constrained class III units, which has not been 
widely explored in previous studies.  

 
This is an open access article licensed a Creative Commons Attribution-ShareAlike 4.0 
International License. 

 

1 INTRODUCTION 
Airports serve as critical nodes in the air transportation system, especially in remote areas such as Kutai Barat Regency, East 
Kalimantan. One vital aspect of airport operations is the inspection of landside facilities (FSD), which includes the terminal 
building, parking area, and access roads (UU NO 1 Tahun 2009, 2009). Currently, the inspection process at Melalan Airport is 
still conducted manually using paper, which presents several challenges, such as the risk of document damage, recording 
errors, and delays in data processing. These issues negatively affect the effectiveness of maintenance and airport services. 
 
Digitalizing the inspection process becomes a relevant solution to improve the efficiency and accuracy of recording and 
reporting (Zasmadyansyah et al., 2023). Application-based information systems are considered capable of integrating field 
recording processes with centralized data management, allowing inspection results to be followed up quickly and accurately 
(Alhafidz et al., 2022). The development of this system refers to the latest regulation, namely PR 11 Tahun 2023 concerning 
Guidelines for the Maintenance of Airport Landside Facilities (Direktorat Jenderal Perhubungan Udara, 2023). 
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Several previous studies, such as those by Winiasri et al. (2017, 2024), Elfi Husda & Wangdra (2021), and Listiani (2021), 
have shown the effectiveness of digital and mobile-based information systems in managing public facilities. However, their 
main focus has been limited to the education and health sectors, not on airport landside facilities, particularly in underdeveloped 
regions. 
 
This study offers a new approach by designing an information system for FSD inspection based on mobile and web 
applications, customized to the operational needs of Class III Airport Operator Units such as Melalan Airport. The system is 
developed using Google AppSheet and Google Spreadsheet, which are practical and cost-efficient (Son, 2024). The main goal 
is to provide a system that can be accessed through Android, iOS, and web platforms, and to implement PR 11 Tahun 2023 in 
a digital format. 
 

The results of this study are expected to accelerate reporting, simplify inspection tasks for personnel, and enhance data accuracy 
and security (Listiani, 2021). This research may also serve as a reference for the development of similar systems at other small 
airports across Indonesia (Ramli, 2020). 

2 METHOD 
This study employs a Research and Development (R&D) method with a descriptive qualitative approach (Astutik et 

al., 2023; Hasmia et al., 2022). The aim is to design and develop an information system for the inspection of landside facilities 
(FSD) based on Android, iOS, and web platforms at Melalan Airport. The model used in this research is the 4D Model (Define, 
Design, Develop, Disseminate) (Auriska W Pamungkas et al., 2023; Batmetan et al., 2020). Each stage of this model is 
designed to produce a digital inspection application that is practical and aligned with operational needs in the field (Riani 
Johan et al., 2023).  

The conceptual framework of this study integrates four key elements in the system development cycle: needs 
analysis, system design, application development, and field implementation (Saffanah, 2023). The inspection data collection 
process is carried out by personnel using an Android/iOS-based application connected to a Google Spreadsheet-based database 
system (Isa, 2021). Subsequently, the data is analyzed and summarized through a web platform as a means of reporting and 
documentation. The following is an illustration of the research’s conceptual framework: 

 
Picture 1. Research Flow Chart 

Source: Author's Preparation (2025) 
 

Data collection in this study was carried out through three main approaches: document study, interviews, and field observation 
(Putra et al., 2024; Santausa et al., 2020). The document study included an analysis of the SOP for landside facilities, manual 
inspection forms at Melalan Airport, and PR 11 Tahun 2023 concerning Guidelines for the Maintenance of Airport Landside 
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Facilities. These documents served as the foundation for designing the structure and content of the application to align with 
the airport’s operational needs (Simamora et al., 2024; Suryan et al., 2023). 
 
Interviews were conducted directly with personnel from the Building and Runway Unit during the author's On The Job Training 
(OJT) in 2024–2025. The purpose of the interviews was to identify actual problems in the field and gather input regarding the 
necessary features in the system (Putri & Syahril, 2022). This information served as a key reference in designing an application 
that is practical and effective (Yunita et al., 2023; Zainuddin et al., 2024). 
 
Field observations were conducted to understand the real workflow during inspection activities (Lukman & Rahmanto, 2020; 
Mansattha et al., 2023). By directly observing the on-site processes, the researcher was able to adapt the application design to 
actual conditions, thereby increasing the effectiveness of the system being developed (Suryani et al., 2022; Syamsudin & Ali, 
2024). 
 
All data were analyzed using a descriptive qualitative approach. The analysis began with data reduction to filter relevant 
information, which was then presented in the form of a flowchart in Figure 1, use case diagrams, and business process models 
(BPMN) as follows:  

               
        Picture 2. Use Case Diagram                     Picture 3. BPMN 
   Source: Author's Preparation (2025)          Source: Author's Preparation (2025) 
 
The visual representation above helps illustrate the system design both technically and conceptually (Dijkman et al., 2011; Elfi 
Husda & Wangdra, 2021). The next stages—testing, deployment, and conclusion—were carried out by comparing user 
requirements with the results of system design and implementation (Moonlight, Rochmawati, Fatmawati, et al., 2022). Testing 
was conducted using the black box testing method to evaluate the system’s functionality without examining the internal code 
structure (Raihan & Voutama, 2023). Evaluation based on user feedback regarding the application's interface and workflow 
was used as the basis for system refinement before official implementation (Sukardi et al., 2021). 

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Integer rutrum dictum leo, nec vestibulum ex ultricies posuere. Aenean 
placerat eget lectus vel sodales. Fusce viverra quam lorem, ac egestas ante tincidunt non. Phasellus laoreet, velit et semper 
placerat, orci tortor eleifend neque, non gravida arcu erat vel diam. Fusce ultrices massa metus, nec vehicula lorem molestie 
at. Vestibulum at suscipit ante. Nulla at feugiat nisl. Etiam et pretium libero. Pellentesque quis purus at lacus pretium tristique 
sed et ipsum. Aliquam erat volutpat. Phasellus viverra nibh neque, non dignissim nulla ultrices ut. Morbi pulvinar facilisis leo 
eu auctor. Nulla rutrum risus est, at egestas dolor tempus id. Ut dapibus tortor in ultrices pulvinar. Phasellus ut porta libero. 
Nulla semper euismod aliquam. 

3 RESULTS 
This study resulted in an information system for the inspection of landside facilities (BIIFAC) at Melalan Airport, 

Kutai Barat, which is mobile- and web-based, built using Appsheet and utilizing Google Sheets as the main database 
(Pratama et al., 2022). Below is the flowchart view of the BIIFAC application: 
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Gambar 4. Information System Menu Structure 

Source: Author's Preparation (2025) 
 

The purpose of this system development is to simplify the process of reporting, recording, and monitoring 
inspection activities and facility damage, as well as increasing transparency and accountability in the maintenance of land-
side facilities. 

                
(a) Log In Page                   (b)  Home Page                      (b)  Work Page     (b)  Category of 

Damage 
Picture 5. App Main Menu 

Source: Author's Preparation (2025) 
 
The application structure consists of several main menus, such as the login page, homepage, tasks, personnel, and damage 
categories. The application is designed with a simple and intuitive interface, allowing users (inspectors) to input daily, monthly, 
and special inspection data during the rainy season for both building facilities and landside support facilities. In addition, the 
system also provides features for damage reporting, task categorization based on status (Reported, Under Repair, Completed), 
and a dashboard for damage progress tracking. 
Testing results using the black-box method indicate that all features function according to the expected scenarios, both in terms 
of user interface and data integration with the database (Google Sheets) (Moonlight, Rochmawati, Suhanto, et al., 2022). The 
application has been tested across various devices and operating systems, and the results show consistent and stable 
performance. 
 
Relevance Of Results To Research Objectives 
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The main objective of this study is to create a digital system that can facilitate the inspection and damage reporting process for 
landside facilities in an efficient and structured manner. The results of this research show that the BIIFAC application 
successfully meets this objective. Through the developed features, users are able to carry out inspection and reporting processes 
in real time, document the results in PDF format, and automatically store data both in the cloud and on local devices. 
Thus, the system developed has addressed the research question raised in this study: how to design an information system for 
landside facility inspection that is user-friendly, well-documented, and widely accessible to field personnel? 
 

 
Scientific Interpretation of Research Results 
This application was developed based on applicable technical regulations, particularly PR 11 Tahun 2023, which serves as the 
reference for inspection forms and damage classification. In this context, the study has integrated information system theory 
and maintenance regulation practices into a single applied system. 
 
The simplification of damage classification input (Type A, B, and C) without directly including technical parameters is a valid 
strategy to ensure consistency among users, as suggested by Ramli (2020). This approach aligns with the principles of a 
decision support system, in which the system functions as a data recorder and manager, while the analysis remains the 
responsibility of the user, based on technical regulatory guidelines. 
 
Comparison with Other Research Results 
A similar study by Nugroho et al. (2021), which developed an inspection system for port facilities, demonstrated a comparable 
approach in the use of digital forms and cloud-based reporting. However, the advantage of this study lies in the integration of 
different inspection forms tailored to each condition and type of facility (daily, monthly, rainy season), as well as a damage 
and maintenance progress visualization dashboard that facilitates decision-making management. 
 
Compared to conventional paper-based inspection systems that are separate from database systems, the BIIFAC system has 
proven to enhance the efficiency of personnel work and the integration of information within a single platform. This is also in 
line with the findings of Zainuddin et al. (2024), who emphasize the importance of integration between the user front-end and 
the database back-end in digital inspection systems. 

 
DISCUSSION 
The development of the BIIFAC system demonstrates how the use of low-code technology, such as Appsheet, can significantly 
simplify the airport facility inspection process. With a digital form-based approach and simple cloud integration, this system 
addresses the inefficiencies and data loss risks commonly found in manual inspection processes. Moreover, the application's 
cross-platform capability facilitates field adaptation without the need for specialized devices or complex technical training. 
 
From an implementation perspective, the adoption of BIIFAC is not merely a transition from paper to digital media, but also 
strengthens audit trails, visibility of repair progress, and damage documentation. This reflects the added value of information 
systems in supporting operational management and technical decision-making in the field. 
However, the system design has not yet included predictive data processing, spatial-based inspection area segmentation, or 
direct integration with central regulatory systems. The next challenge is how to make the system adaptable to the needs of 
various airport scales and enhance data security layers. These findings open up further exploration toward a more 
comprehensive and integrated smart inspection platform. 

CONCLUSIONS 
This study resulted in an application-based information system named BIIFAC (Bangland Inspection Interface for Airport 
Facilities) to support the inspection process of landside facilities at Melalan Airport, Kutai Barat. The system was successfully 
developed using the Appsheet and Google Sheets platforms and can be accessed via Android, iOS, and web devices. The 
implementation of this application has shown improvements in the efficiency of inspection data recording, damage reporting, 
and digital data recap, replacing the previous manual method that posed risks of errors and data loss. The use of the application 
also facilitates documentation and tracking of work progress. 
However, this study has a limitation in that it focuses solely on landside facilities and does not include airside inspections, 
which are also important. In the future, system development can be directed toward expanding features to support airside 
facility inspections, real-time data integration with central systems, as well as enhancing security and user scalability to better 
accommodate use in other airports with similar needs. 
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