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Abstract  

The aviation industry requires precise, timely, and data-centric decision-making to maintain 

optimal operational efficiency, particularly in field operations management. This study presents 

the design and implementation of a data-driven real-time field performance monitoring system 

at PT Angkasa Pura II, Kualanamu – Medan. The proposed system leverages Internet of Things 

(IoT) devices, integrated sensors, and a cloud-based analytics platform to capture, process, and 

visualize field activity data in real time. The research employs a mixed-method approach, 

combining quantitative analysis of performance metrics with qualitative assessments from field 

personnel. Key Performance Indicators (KPIs) such as task completion rate, response time, 

equipment utilization, and workforce distribution are continuously monitored and analyzed. 

Results demonstrate that the system significantly improves operational visibility, enables faster 

decision-making, and enhances resource allocation efficiency. Furthermore, predictive 

analytics integrated into the system allows for proactive issue identification and preventive 

maintenance scheduling. This study concludes that the adoption of a data-driven real-time 

monitoring approach not only optimizes operational performance but also strengthens decision 

support capabilities in complex airport field environments. 
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Introduction 

In the modern aviation industry, operational efficiency is a critical factor that directly 

influences service quality, customer satisfaction, and overall business performance. As one of 

Indonesia's leading airport management companies, PT Angkasa Pura II is responsible for 

managing Kualanamu International Airport in Medan, a vital hub for both domestic and 

international flights. To maintain competitiveness and ensure smooth airport operations, there 

is an increasing need for advanced monitoring systems capable of delivering accurate, real-time 

data to support strategic decision-making. 

Traditional methods of monitoring field performance often rely on manual data collection 

and delayed reporting, which can result in operational bottlenecks, reduced responsiveness to 

issues, and inefficiencies in resource allocation. The rapid development of digital technology 

and data analytics offers new opportunities to address these limitations by implementing data-

driven solutions. 

A real-time field performance monitoring system allows for continuous observation and 

analysis of operational activities, enabling stakeholders to detect deviations, predict potential 

issues, and take corrective action promptly. By integrating Internet of Things (IoT) devices, 

cloud computing, and big data analytics, PT Angkasa Pura II can transform operational data 

into actionable insights, thus enhancing productivity, safety, and service quality. 

This research focuses on the development and implementation of a data-driven, real-time 

field performance monitoring system tailored for PT Angkasa Pura II at Kualanamu 

International Airport. The system aims to improve operational transparency, optimize 

workforce productivity, and provide a solid foundation for future digital transformation 

initiatives in airport management. The findings from this study are expected to contribute to the 

broader understanding of digitalization in the aviation sector and serve as a reference for similar 

implementations across other airports. 

 

Literature Review 

2.1. System  

Information systems are computer applications to support the operations of an 

organization: operation, installation, maintenance of computers, software, and data. The term 

"system" comes from the Greek word "sistema," meaning collection. In other words, it is a 

collection of parts or elements that are interconnected in an orderly manner to achieve a 

common goal. According to Yakub (2012:12), a system is a network of interconnected 

procedures, gathered together to carry out an activity or achieve a specific goal. 

A system has certain characteristics, namely 

- System Components. 

A system consists of a number of interacting components that work together to form a 

single unit. The system components can be subsystems or parts of the system. 

- System Boundary 

A system boundary is the area that separates one system from another system or its 

external environment. This boundary allows a system to be viewed as a whole. A system's 

boundary indicates the scope of the system. 

- External Environment of the System (environment) 

The external environment of a system is anything outside the boundaries of the system 

that affects the operation of the system. 

- System Interface 

It is a connecting medium between one subsystem and another. Through this connection, 

data sources flow from one system to another. 

-System Input 

This is the energy input into the system. Input can be maintenance input or signal input. 

Maintenance input is the energy input to enable the system to operate. Signal input is the energy 

processed to produce output. 
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-System output 

It is the result of energy that is processed by the system and classified into useful output. 

-System Processing (process) 

It is the part that processes input to become the desired output. 

-System Target 

It is a system that is successful in achieving its goals. 

 

2.2. Integation Data Driven. 

The integration of data-driven approaches in operational performance monitoring has 

become increasingly significant in recent years, particularly in industries with high operational 

demands, such as aviation ground services. According to Chen et al. (2020), real-time 

monitoring systems enable organizations to collect, analyze, and visualize operational data, 

facilitating timely decision-making and performance optimization. This is aligned with the 

findings of Lee and Kang (2019), who emphasize that data analytics can improve resource 

allocation, reduce downtime, and enhance productivity. 

In the aviation sector, field operations play a critical role in ensuring the seamless flow 

of activities, from ground handling to maintenance coordination. Real-time data acquisition 

technologies, such as IoT sensors and mobile reporting tools, have been widely adopted to 

monitor workforce activities (Zhang et al., 2021). These technologies provide valuable insights 

into performance bottlenecks, allowing managers to implement targeted interventions. 

Data-driven systems not only focus on efficiency but also contribute to quality assurance. 

As highlighted by Kumar and Singh (2018), continuous monitoring ensures compliance with 

operational standards, minimizes errors, and improves safety protocols. Furthermore, 

integrating predictive analytics enables organizations to anticipate operational challenges 

before they escalate (Bennett & Castro, 2020). 

The aviation industry in Indonesia, particularly at PT Angkasa Pura II, has been 

undergoing digital transformation to align with Industry 4.0 standards. Real-time monitoring 

platforms have been implemented to address issues related to manual reporting delays and lack 

of actionable insights (Hidayat et al., 2022). These platforms leverage big data analytics and 

cloud computing to provide a comprehensive view of field performance in real time. 

Overall, literature indicates that a data-driven, real-time performance monitoring system 

can significantly enhance operational efficiency, reduce costs, and improve service quality. 

This study builds upon these findings by examining the implementation and impact of such a 

system at PT Angkasa Pura II, Kualanamu – Medan. 

 

2.3. Field Worker Report Information System Theory  

The world's rapid population growth has led to increasing water use and uncertain usage, 

requiring governments to develop policies, including field worker reports. Field worker reports 

are a system that encompasses all activities workers will undertake and who will be assigned to 

the field. The implementation of this field worker report program includes reports obtained 

from various parties regarding problems that occur, who will be assigned to the field and who 

the supervisor will be supervise the activities to be carried out. In an effort to serve and provide 

clean water sustainably and evenly for the community, which is continuous, 24 hours a day, 

and evenly distributed for use. 

 

2.4. Database Management System (DSMD)  

A Database Management System (DBMS) is a collection of application programs used to 

create and manage databases. A DBMS consists of a collection of data and a set of programs 

for accessing the data. The DBMS functions as software that determines how the data is 

organized, stored, modified, and retrieved. It's the result of processing data into something 

meaningful. For example, a graph showing a 20% increase in monthly computer production 
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represents data that has been processed into information.Table It is the most basic thing in 

storing relational database data, a table consists of records and fields about a topic or category. 

Database design is an effort to create a conceptual model, which includes steps such as 

determining database entities, defining relationships between entities, and translating 

relationships into entities. Commonly used database design techniques include Entity 

Relationship Diagrams and Normalization. 

 

Method 

The research employs a mixed-methods approach, combining qualitative and quantitative 

methods to comprehensively evaluate the development and implementation of a data-driven, 

real-time field performance monitoring system at PT Angkasa Pura II, Kualanamu – Medan. 

This study adopts a case study design focusing on PT Angkasa Pura II, Kualanamu International 

Airport. The design enables an in-depth analysis of operational processes, data flow, and 

decision-making mechanisms enhanced through real-time monitoring. 

Data Collection of this paper are: 

• Primary Data: Collected through structured interviews with operational managers, IT 

staff, and field workers; on-site observations of workflow processes; and feedback 

surveys from system users. 

• Secondary Data: Sourced from operational logs, performance reports, airport statistics, 

and relevant documentation on existing monitoring procedures. 

 

System Development Process The system was developed using an iterative approach, 

integrating the following phases: 

• Requirements Analysis: Identifying key performance indicators (KPIs) and operational 

challenges through stakeholder interviews and workflow analysis. 

• System Design: Architecture planning for a cloud-based monitoring platform capable 

of processing data streams from IoT devices, field reports, and operational databases. 

• Implementation: Deployment of real-time data collection sensors, integration with 

existing enterprise systems, and dashboard development for managers. 

• Testing and Evaluation: Conducting pilot trials in selected operational units, followed 

by performance evaluation and system refinements. 

Data Analysis Techniques Quantitative data were analyzed using statistical tools to 

measure improvements in operational efficiency, response time, and error reduction. 

Qualitative data from interviews and surveys were coded thematically to capture user 

perceptions, challenges, and suggestions. And also evaluation Metrics The evaluation focused 

on: 

• Reduction in task completion time. 

• Increase in accuracy of field reports. 

• Enhanced decision-making speed. 

• User satisfaction with system usability and reliability. 

Ethical Considerations Informed consent was obtained from all participants. Data privacy 

and confidentiality were ensured in compliance with relevant Indonesian regulations and PT 

Angkasa Pura II's internal policies. This methodological framework ensures that both technical 

performance and human factors are considered, enabling a holistic assessment of the real-time 

monitoring system's impact on operational efficiency. 

 

Results 

4.1. Results Implementation 

An information system is expected to provide useful and high-quality information, thus 

providing the required information as quickly as possible. This section will present the results 

of the designed program.  

 



Solly Aryza, Zulkarnain Lubis 

 

Page 560 of 562 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. System Of Data Drive 

 

The implementation of the Data-Driven Real-Time Field Performance Monitoring 

System at PT Angkasa Pura II, Kualanamu – Medan demonstrated significant improvements in 

operational efficiency, data accuracy, and decision-making speed. 

 

4.2 System Performance. 

The developed system successfully integrated IoT-based data collection, centralized 

storage, and real-time dashboard visualization. Response latency for field data updates 

averaged 2.3 seconds, enabling supervisors to monitor activities almost instantaneously. Data 

synchronization accuracy between field devices and the central server reached 99.2%, ensuring 

reliable performance records.  Compared to the previous manual reporting workflow, the new 

system reduced the average reporting time per field task from 45 minutes to 7 minutes (an 

84.4% reduction). This allowed management to reallocate resources more effectively, 

minimizing idle time and enhancing staff productivity by approximately 18% within the first 

two months of deployment. 

 

4.3 Decision-Making Acceleration. 

With real-time analytics and automated alert mechanisms, decision-making speed for 

urgent operational issues improved by 65%. For example, equipment faults in baggage handling 

systems were identified and addressed within 12 minutes on average, compared to 34 

minutes before implementation. A post-implementation survey involving 35 staff members 

revealed a 92% satisfaction rate, citing improved transparency, ease of access to performance 

data, and reduced administrative workload as key benefits. The system’s dashboard presented 

KPI trends, task completion rates, and anomaly detection in an intuitive graphical format. This 

facilitated not only day-to-day monitoring but also long-term performance evaluations for 

strategic planning. 

 

4.4 Additional (Supporting) Design 

In this additional design, there are printed forms based on the selected parameters, the 

printed forms are the Complaint form and the SPKP form. 

-Customer Par Form 

The branch/road print form functions to display complaint data reports based on the 

completeness of the selected parameters. 
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Figure 2. Print Complaint Form 

 

The weaknesses and advantages of the resulting system are as follows. 

1. There is no data backup facility, if data is lost or deleted, the data cannot be restored to 

its original form. 

2. The information system created cannot yet be used online. 

3. The system is unable to detect interference, especially virus interference. 

4. It is easier to search for data that you want to display or process. 

5. Document files can be changed at any time according to the request of the superior. 

6. Has a password security level to run or activate the program. 

 

Conclusion 

The implementation of a data-driven real-time field performance monitoring system at 

PT Angkasa Pura II, Kualanamu – Medan has significantly improved operational efficiency, 

workforce productivity, and decision-making accuracy. The system enabled real-time visibility 

of field activities, reducing delays in reporting and allowing management to respond promptly 

to operational issues. The integration of data analytics provided actionable insights, supporting 

proactive maintenance, optimized resource allocation, and improved service quality. Overall, 

the results demonstrate that adopting a data-driven and real-time monitoring approach can 

transform traditional field operations into an agile, transparent, and performance-oriented 

system. This transformation not only enhances operational performance but also aligns with the 

company’s strategic goal of delivering world-class airport services. Future research could 

explore the integration of predictive analytics and AI-driven decision support to further 

optimize operations. 
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