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ABSTRACT 

 

Microservices can manage the crew management system by managing the crew data and the microservices can 

manage the scheduling practices and absence management. Clear communication, effective work planning, API 

guidelines, and several others are the relevant technical and organizational factors that can improve the absence 

management and scheduling procedures of the crew management system. Secondary data collection method and 

thematic analysis have been used to explore the importance of microservices in the crew management system. Event-

driven architecture, as well as API guidelines, can be implemented to increase efficiency and reliability of the crew 

scheduling process.  
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INTRODUCTION  

 

Crew management system is an effective process that can support the recruiting and training operation for managing 

the crew services. Crew management system is important for keeping appropriate records based on the crew 

management activities that decrease the risk of data loss and maintain open communication between crew members. In 

such circumstances, microservice plays a role in improving crew scheduling and absence management and can improve 

the efficiency and reliability of the crew management system. Microservices architecture can improve HR practices by 

maintaining the recruitment process, making decisions, employee management, and evaluating the performance of the 

employees [1]. Microservices-based systems such as crew scheduling systems and absence management system can 

enhance efficiency and reliability by managing the crew scheduling process. Relevant absence management and crew 

scheduling processes are necessary to meet the appropriate regulatory requirements and improve operational efficiency. 

Traditional monolithic systems have been used in the crew management system and the system could not provide 

flexibility in changing the schedules of the crews [2]. Hence, microservices deliver an effective innovative solution that 

can solve the time management issues of the crew and provide scalability to the crew management system. 

Microservices provide appropriate resource allocation, support real-time adjustments, and reduce system downtime, as 

well as the benefits of microservices can enhance the efficiency and reliability of the crew management system.               

 

AIM AND OBJECTIVES  

 

Aim 

The aim of the research study is to investigate the application of microservices in improving crew scheduling and 

absence management that can enhance operational efficiency and reliability.  

 

Objectives  

● To evaluate the impact of microservices on improving the flexibility, scalability, and operational efficiency of 

crew management systems 

● To determine organizational and technical factors that can influence the appropriate adoption of microservices 

based on crew scheduling and absence management 

● To address issues related to integrating microservices in the crew management systems 

● To identify relevant strategies for maximizing the benefits of microservices for crew scheduling and absence 

management  
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RESEARCH QUESTIONS  

 

● What is the impact of microservices on improving the flexibility, scalability, and operational efficiency in 

crew management systems? 

● Which organizational and technical factors can influence the appropriate adoption of microservices based on 

crew scheduling and absence management? 

● Which challenges are associated with integrating microservices in the crew management systems?  

● What are the relevant strategies that can maximize the advantages of microservices for crew scheduling and 

absence management? 

 

LITERATURE REVIEW 

 

Exploring the impact of microservices in improving operational efficiency of the crew scheduling process  

Microservices have the ability to adjust the real-time and resource allocation of the organization that can improve the 

efficiency and reliability of the crew management system. The performance of the team members and tracking the 

records of the employee absence can easily be determined by using the microservices [3]. Microservices can easily 

manage unexpected flight delays or crew absences that can create a positive impact on improving the operational 

efficiency of the crew management system. On the same note, microservices can manage the scheduling services and 

improve the communication process which can improve the operational efficiency of the organization [4]. The benefits 

of microservices in the crew management system can increase the flexibility and efficiency of the services. 

Microservices support the use of automated data-driven tools like machine learning algorithms that can predict crew 

scheduling and crew shortage [5]. The prediction can improve the reliability and accuracy of the crew scheduling 

method based on integrating microservices with data analytics.         

 

Analyzing the organizational and technical factors that can improve crew scheduling and absence management 

Technical and organizational factors can influence the application of microservices that can enhance the crew 

management system by managing the crew scheduling and absence management. Alignment of crew scheduling 

methods can help in meeting the organizational goals by supporting adaptability and continuous improvement [6]. 

Clear communication is an effective organizational factor that can easily determine the needs, operational 

requirements, and scheduling process. Clear communication in microservices can enhance data transmission and 

improve scalability, as well as data efficiency. Hence, this organizational factor can manage the absence and scheduling 

process of the crew management system. Workforce planning can manage the availability of crew and analyze the 

workload of the crew management system. Similarly, technical factors play a vital role in developing the crew 

scheduling process and managing operational efficiency. System integration is required to integrate microservices 

within migration from monolithic systems or existing infrastructure. Effective APIs and relevant databases can manage 

the crew scheduling process and enhance the scalability. Microservices focus on cloud computing services that can 

store the task schedules and required resources [7]. Hence, the resource allocation in microservices can easily meet the 

needs of the crew and improve the performance of the crew management systems.  Data security infrastructure can 

manage data encryption by implementing a security protocol and the infrastructure can improve the data protection 

services.             

 

Addressing challenges related to integrating microservices in the crew management systems 

Besides the advantages of microservices, several challenges such as system security issues, data consistency issues, and 

several others can affect the crew management system. Microservices handle several aspects of crew data such as crew 

scheduling, absence, and more, as well as the data consistencies play a crucial role in improving the crew management 

system [8]. Ineffectiveness of data consistency can increase the scheduling errors of crew and this issue creates 

mismanagement of resources. APIs are involved in managing the communication service in microservices and they can 

increase security in exchanging data [9]. The failure of API implementation in microservices can affect the scheduling 

process of the crew management system. Multiple access points are used in managing the services of the crew 

management and the vulnerability in microservices can increase the involvement of unauthorized access. Hence, the 

system risks of microservices can decrease the efficiency and reliability of the crew management system.  

 

Table 1: Addressing challenges of microservices 
 

Challenges  Implications  

Data consistency 

issues 

Increasing schedule 

errors and 

mismanagement of 

resources 

System Integration  Enhancing difficulties 
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at the time of data 

migration from 

monolithic system to 

microservices 

System vulnerabilities  Increasing the risk of 

data breaches and 

unauthorized access 

 

Identifying the relevant strategies that can improve the crew management system  

The issues of microservices can be solved by implementing the relevant strategies that can improve the operational 

efficiency and efficiency of the crew management system. Event-driven architecture for data consistency can be 

implemented to improve the quality of the crew management services. Event-driven architecture in microservices helps 

in managing real-time events across multiple services using several components such as event producers, event 

consumers, and event routers [10]. Therefore, the strategy can increase the accuracy in managing the crew scheduling 

and increasing scalability. An API gateway can be implemented in the crew management system and the strategy can 

enhance security, decrease latency, and improve the monitoring process[11]. The implementation of an API gateway 

can increase the speed of communication between microservices and develop reliability. Hence, the strategy can easily 

control the traffic flow and manage the operational efficiency of the crew management system. Additionally, security 

protocols can be implemented to prevent data breaches and increase the reputation of the organization by protecting 

sensitive data. Regular audits and encryption methods can improve the data storage and data transmission process to 

improve the efficiency of the crew management system.     

 
Figure 1: Strategies for improving crew management system 

 

Literature gap 

The literature review section has focused on the impact of microservices, issues in integrating microservices, and 

relevant strategies to enhance the efficiency of the crew management system. The literature gap of the existing 

literature is to lack of addressing complexities of inter-service communication and real-time data consistencies to 

manage the scheduling process of the crew management system. The lack of in-depth analysis based on security 

challenges in the microservice environment creates a gap in managing the effective crew management system.       

 

METHODOLOGY  

 

Research methodology delivers an effective research plan that can provide valid results based on the research topic. In 

such circumstances, the methodology provides guidelines regarding the use of microservices in the crew management 

system. Interpretivism philosophy has been followed as the philosophy focuses on reliable methods to analyze the crew 

management system. Hence, the research philosophy has easily evaluated the complex areas by analyzing the 

subjective matters of microservices that can enhance the efficiency and reliability of the crew management systems. A 

deductive approach has been used to find accurate and logical conclusions based on crew scheduling and absence 

management. Existing theories and data have been used to analyze the requirements of microservices in the crew 

management system. The deductive approach can easily explain the concepts of the research topic and determine the 

relationships between the variables [12]. The Mono method has been followed to evaluate the relevant findings based 

on the application of microservices in the crew management system. Mono method decreases the risk of data biases and 

it can improve the data validity based on the crew scheduling and absence management. A mixed method has not been 

applied in analyzing the importance of microservices in the crew management system as the research method provides 

complex outcomes.  
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A secondary data collection method has been implemented to gather data regarding the use of microservices in the 

crew management system. Books, newspapers, journals, and other sources have been used to explore the importance of 

microservices for improving the efficiency and reliability of the crew management system. The secondary data 

collection technique is cost-effective and takes less time to provide reliable outcomes for the research [13]. Primary 

data collection has not been selected as the data collection method involves human participants which can increase the 

risk of biases and errors. A qualitative research strategy has been selected to explore the concept of a crew 

management system using microservices. Thematic data analysis using relevant articles, books, and so onhas been 

used to evaluate the impact, issues, and appropriate strategies that are associated with integrating microservices in the 

crew management system. 4 themes using 8 appropriate articles have been used to make decisions regarding crew 

scheduling.                             

 

DATA ANALYSIS  

 

Theme 1: Microservices in crew management systems increase scalability, operational efficiency, and flexibility.  

Microservices architecture in crew management is used for developing operational efficiency and enhancing scalability. 

Microservices provide effective advantages over monolithic systems such as enhanced agility, maintainability, and 

scalability. The application of microservices enhances cost-effectiveness by managing teamwork and the system can 

decrease the maintenance costs of crew management. Critical components such as communication protocols, databases, 

services, and several others are involved in improving the flexibility of the crew management system. Well-defined 

APIs are involved in maintaining clear communication in the crew management systems to increase operational 

efficiency [14]. Microservices can focus on several services such as tracking the absence records and scheduling 

processes based on the relevant resource allocation. Hence, the application of microservices can provide cost efficiency 

and improve the performance of the crew system. On the contrary, microservices can manage HR practices to increase 

employee engagement and performance management of the employees [15]. Therefore, effective HR practices based on 

microservices can enhance the flexibility and scalability of the existing system. Microservices can track the scheduling 

process, flight delays, and absence management of the crew.      

       

 
 

Figure 2: Architecture of microservices 

 

Theme 2: Clear communication, cloud-based resource allocation, and system integration are crucial in supporting 

microservices for managing crew scheduling.  

Organizational and technical factors play a crucial role in adopting microservices for improving crew scheduling and 

absence management. Clear communication can enhance the performance of the crew management system. Effective 

communication patterns are followed in the microservices and this factor can improve operational efficiency [16]. 

Secure communication protocols can increase security and monitoring processes to manage sensitive data. An effective 

resource plan and security measures can manage the functional activities of the microservices and enhance the data 

transmission process. Moreover, cloud-based resources can improve the data storage operation in microservices and 

cloud-based resource allocation can manage task scheduling to improve the flexibility in the crew management by 

maintaining the databases. Cloud-based technologies can control resources and enhance flexibility to meet the 

requirements of the business [17]. API gateway and the cloud-based technologies in the microservices can enhance 

efficiency and manage the crew scheduling process. Additionally, microservices can maintain the system integration 

that can manage the data storage, as well as data transmission operation for improving the crew scheduling method.    

 

Theme 3: In crew management systems, integrating microservices faces issues in data security, API reliability, and 

data consistency.  

Integrating microservices can increase risks based on data consistency, API reliability, and data security. Data 

consistency in microservices can improve the quality of the services and mitigate risks in the system [18]. In the crew 

management system, data consistency issues can increase risks based on the scheduling practices and provide data 

regarding absence management. The issue affects the operational efficiency and decreases the reliability of the crew 
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management system. API reliability issues in microservices can reduce the functional activities of the crew 

management system and decrease the performance of the business method. The issue of the system can decrease the 

quality of communication and enhance the complexity of managing the crew data. Data security issues in the 

microservices can reduce operational activities and enhance risks of unauthorized access [19]. Hence, data consistency 

issues, API reliability issues, and data security issues can affect the performance of the crew data. The ineffective 

performance of the crew management system can affect the management practices and reduce the operational activities 

of the crew management system.  

 

Theme 4: Effective strategic implementation of API gateway and Event-driven architecture can increase the benefits 

of microservices in the crew management system.  

The issues of microservices can decrease the operational efficiency and the reliability of the crew scheduling process. 

Relevant strategic implementation based on Event-driven architecture and API gateway can be used to enhance the 

benefits of microservices. Event-driven architecture in microservices can overcome data consistency issues and the 

strategy can improve performance and scalability of the microservices [20]. Several components such as routers, 

producers, and others can be implemented to improve the operational efficiency of the crew management system. An 

effective strategy can be implemented to enhance the quality of the crew management process and track the scheduling 

procedures. API gateway can be implemented in the microservices to enhance the communication that can manage the 

data maintenance, as well as the data transmission process [21]. API gateway in the crew management system is used to 

enhance security controls like rate limiting, authorization, and authentication. Therefore, the strategy can enhance the 

accuracy of the crew scheduling process and manage the business operation.  

    

FUTURE DIRECTIONS  

 

The application of microservices can improve the crew scheduling process and increase the reliability of the crew 

management system. Interviews and surveys can be used in analyzing the importance of microservices in managing the 

crew services. Predictive data analytics methods can be used in the services of microservices that can predict crew 

shortages [22]. The predictive data analysis as the future direction of the research paper can improve the reliability and 

efficiency of the crew management system.  

 

CONCLUSIONS 

 

It can be concluded that microservices can improve the quality of the services based on the relevant crew data. 

Microservices can manage real-time data that provide a positive impact on improving the scheduling process of the 

crew management system. Data security issues, API issues, and data consistency issues of microservices can affect 

operational efficiency. API gateway and Event-driven architecture can be implemented as the relevant strategies that 

can improve the data quality and manage the crew management system.    
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