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Maintaining airplanes is essential in the aviation business because it 

guarantees optimal performance, reliability, and availability. Inspections, 

operational checks, repairs, modifications, overhauls, troubleshooting, and 

problem correction are all part of this multi-step process, which must be carried 

out in accordance with manufacturer standards and regulatory requirements. 

Due to the participation of various technical professions and skill levels, this 

intricate endeavor has evolved into a complicated, resource-intensive, and time-

sensitive operation. Priority number one is to reduce aircraft maintenance 

turnaround time, which is the amount of time between an aircraft's arrival at a 

maintenance facility and its ensuing departure after completion of necessary 

maintenance tasks. 

The concept of turnaround time has profound implications for airlines, 

as it has a significant impact on operational efficiency and profitability, as well 

as aircraft utilization, flight scheduling, customer satisfaction, and revenue 

generation (Albakkoush et al., 2021; Liu et al., 2019). Reducing turnover time 

is a strategic imperative for the aviation industry, albeit one that is fraught with 

difficulties because it requires a delicate balance between quality and time. 

Aircraft safety, dependability, and the prevention of failures, accidents, 

and incidents are all contingent on the high quality of aircraft maintenance 

(McDonald et al., 2000). This quality assurance is maintained through the 

implementation of quality control (QC) and quality assurance (QA) processes, 

which supervise, verify, and improve the quality of maintenance work. QC 

consists of operational techniques and activities, such as inspections, testing, 

measurements, audits, and feedback, in order to meet the stipulated quality 

requirements of maintenance tasks (Ward et al., 2010). For instance, stringent 

requirements are imposed to ensure accountability during critical maintenance 

tasks, and post-maintenance documentation evaluations are performed to ensure 

conformance with approved procedures (Kasava et al., 2015). 

Quality assurance (QA), also known as compliance monitoring, is a 

complementary process that uses methodical planning to establish confidence 

in the efficacy and adequacy of QC procedures. Policies, procedures, standards, 

documentation, and evaluations are all part of these endeavors (Kasava et al., 

2015). In aircraft maintenance organizations, for instance, planned audits are 

conducted across multiple functions, with rigorous processes regulating 

authorization issuance to relevant personnel. Technical process manuals, 

controlled forms, approval scopes, and other associated features are routinely 

assessed for quality assurance. Evidently, QC and QA are interdependent 

processes that work together to ensure that aircraft maintenance work meets or 

exceeds customers', regulators', and stakeholders' expectations. 

However, if there is a discrepancy in quality control or assurance, it 

might lead to rework on the plane and a delay in putting it into service. Due to 

additional procedural requirements, superfluous quality procedures can also 

cause delays in aircraft turnaround time (Kasava et al., 2015). Therefore, 

knowing how QC and QA affect this crucial period is essential for striking a 

balance between quality and turnaround time in aviation maintenance. This 
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study aims to fill this knowledge gap by analyzing the impact of quality control 

and assurance on the turnaround time for aircraft maintenance in the aviation 

sector. The study will then provide solutions to improve the dynamic between 

quality and timeliness. 

Background of Study 

The European Union Aviation Safety Agency (EASA) is responsible for 

enforcing two separate sets of aviation laws that are followed by airlines across 

the world. Part-M and Part-145 are two such rules (shown in Figure 1), and they 

are implemented with the help of examples of proper compliance and other 

resources made available by the appropriate regulatory agencies (Kasava et al., 

2015). Both sets of rules call for a system of quality control and assurance to be 

put in place, using compliance monitoring principles modified for each operator 

based on their unique situation and the standards imposed by the relevant 

regulatory body. 

Continuing Airworthiness Management Organizations (CAMO) is a 

typical term for businesses that comply with Part-M rules (McDonald et al., 

2000). 

 

Figure 1 

Types of Regulation Used in Aircraft Maintenance Management 

 

 
 

Further, Part-145 organizations are known as aircraft maintenance 

organizations (AMOs) or maintenance repair and overhaul organizations 

(MROs). CAMO organizations mainly define the work scope being executed by 

MRO organizations to ensure aircraft airworthiness. This relationship is depicted 

in Figure 2. 

 

Figure 2 

Relationship between CAMO and MRO 
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Part-M and Part-145 establishments follow stringent quality systems, 

ensuring the aircraft's continuing airworthiness is maintained per regulations and 

safety standards throughout the various maintenance tasks performed on the 

aircraft based on maintenance capabilities (Chan & Li, 2022). Considering the 

organization’s approval and capabilities, aircraft maintenance is divided into line 

and base maintenance, as illustrated in Table 1. 

 

Table 1 

Types of Aircraft Maintenance Capabilities 

Aircraft Maintenance Capabilities 

Line Maintenance Base Maintenance 

- Minor Inspection  

- LRU replacement 

- Minor troubleshooting 

- Other minor work  

 

- Base Maintenance 

- Major inspection  

- Major assembly change 

- Aircraft stripping 

- Aircraft jacking  

 

The term "line maintenance" is used to describe a broad category of 

duties, including basic inspections, troubleshooting, and the replacement of line-

replaceable units (LRUs). In most cases, a hangar isn't even necessary to do these 

tasks (Chandola, Chandola, et al., 2023). In contrast, base maintenance 

necessitates hangar facilities for the execution of significant tasks, such as heavy 

maintenance inspections, the replacement of primary assemblies, aircraft lifting, 

and other labour-intensive procedures (Chandola, 2019). Quality control and 

quality assurance systems must be rigorously used throughout the execution of 

these various aircraft maintenance tasks to guarantee the aircraft's ongoing 

airworthiness. 

In terms of keeping everyone safe and ensuring everything is up to par, 

quality assurance workers are invaluable (Gerede, 2015). Quality control also 

ensures that all aircraft maintenance is performed in compliance with the 

appropriate standards. Effective quality control systems are critical in aircraft 

maintenance because they reduce the need for rework, which in turn shortens 

turnaround times and lowers overall maintenance costs. The purpose of this 

article is to analyze how QA/QC practices affect the time it takes to repair an 

aircraft. 

Literature Review 

The effectiveness of aircraft maintenance turnaround time is essential for 

maximizing aircraft availability and reducing operational disruptions. Aircraft 

maintenance operations benefit from quality control and quality assurance 

because they help keep standards high and errors to a minimum (Abramovici et 

al., 2018; Dmitriev et al., 2015). This study highlights the need to analyze the 

effects of different methods on turnaround time in order to maximize 

productivity. Turnaround time in aviation maintenance is directly affected by 

quality control's ability to maintain high standards, reduce mistakes, and 

maximize productivity (Latorella & Prabhu, 2017). Errors or departures from 
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established norms are the focus of quality control efforts, which try to correct 

them. Aircraft mistakes during operations inspections prior to release to service 

may be reduced or eliminated with the use of stringent inspection standards 

implemented as part of quality control measures. Turnaround time may be 

shortened as a result of a more streamlined maintenance procedure thanks to this 

mistake reduction (Chandola et al., 2022; Vassilakis & Besseris, 2009). 

Measures for quality assurance often centre on simplifying upkeep processes by 

doing away with unnecessary actions and improving workflow (Bugaj et al., 

2019). Through the establishment of norms, the establishment of clear rules, and 

the implementation of best practices, quality control improves the effectiveness 

of maintenance chores (Alomar & Yatskiv, 2023). Since occupations are 

executed more efficiently without unnecessary postponements or rework, 

turnaround time is reduced. Quality control is essential to the safe functioning of 

aircraft, which is of crucial significance in the aviation sector (Chan & Li, 2022). 

Quality control practices involve rigorous inspections, regulatory standards 

adherence, and safety protocol compliance (Bogdane et al., 2019). By 

maintaining high levels of quality, safety risks can be minimized, resulting in 

fewer safety-related issues that may cause delays or disruptions during aircraft 

maintenance (Atak & Kingma, 2011). Thus, effective quality control contributes 

to a safer operational environment and facilitates faster turnaround times 

(McDonald et al., 2000). Quality control practices focus on identifying and 

addressing potential safety-related issues which may cause danger or delays 

during aircraft maintenance. Safety ratings are assigned to aircraft maintenance 

job cards to overcome such issues, which help increase awareness among aircraft 

maintenance engineers and technicians. 

Simultaneously, quality assurance ensures that all the personnel involved 

in the aircraft maintenance activities, directly or indirectly, are well-educated, 

trained, and authorized to perform the assigned roles and responsibilities 

(Abramovici et al., 2018). All such criteria can be effectively managed using the 

single window authorization system, where each person involved receives an 

authorization with a unique number and a validity duration (Chandola, Verma, 

et al., 2023). However, a person receives such authorization only after getting 

thoroughly assessed by a designated person from the quality assurance 

department. Furthermore, quality assurance conducts several announced and 

unannounced audits within each aircraft maintenance sub-function to ensure that 

all the functions are working as per pre-defined standards and maintaining the 

highest level of regulatory standards as laid down in the maintenance 

organization exposition (MOE). Quality assurance involves establishing 

standardized procedures, guidelines, and protocols for maintenance tasks. This 

standardization enables consistent execution of maintenance activities, reducing 

variations and errors caused by inconsistent practices (Chandola, Verma, et al., 

2023). By following established processes, organizations can streamline 

maintenance operations, eliminate redundancies, and improve efficiency, 

ultimately leading to shorter turnaround times (Vassilakis & Besseris, 2009). 

Quality assurance plays a critical role in aircraft maintenance turnaround time 
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by ensuring the overall quality and adherence to standards throughout the 

maintenance process (Kasava et al., 2015). The significance of quality assurance 

can be attested by ensuring compliance with regulatory requirements set by 

aviation authorities. By implementing comprehensive quality assurance 

frameworks, organizations can ensure that maintenance activities meet or exceed 

the mandated standards (Callewaert et al., 2018). This regulation adherence 

minimizes the risk of non-compliance-related delays or penalties, resulting in 

smoother and more efficient maintenance operations (Chandola, Chandola, et al., 

2023). A vital element of quality assurance is continuous improvement. 

Organizations can continually optimize their maintenance operations by 

monitoring and analyzing performance metrics, identifying areas for 

enhancement, and implementing corrective actions (Atak & Kingma, 2011). This 

continuous improvement approach increases efficiency, reduces errors, and 

faster turnaround times over time (Latorella & Prabhu, 2017). 

In summary, quality control and assurance significantly impact aircraft 

maintenance turnaround time by ensuring compliance with regulations, 

standardizing processes, promoting training and competence development, 

fostering lean management, continuous improvement, reducing errors, 

improving process efficiency, enhancing safety, increasing reliability, and 

boosting customer satisfaction (Ayeni et al., 2016; Chen et al., 2012; Gerede, 

2015). By implementing robust quality practices, the aviation industry can 

optimize maintenance operations, reduce costs, and maintain high safety and 

service quality standards. 

Methodology 

Figure 3 provides an overview of the approach used in this research. The 

procedure begins with the creation of a clear issue statement and is followed by 

a thorough analysis of existing literature. To learn more about this topic, the 

researcher followed up with interviews with airline quality management experts. 

To assess the value of quality control and quality assurance in lowering aviation 

maintenance downtime, a brief questionnaire consisting of nine questions was 

painstakingly crafted using insights from the literature research and 

conversations. 

 

Figure 3 

Research Methodology Framework 

 

 
 

Data Collection  

The Questionnaire was distributed to aviation professionals, and 

electronic responses were collected. A statistical model was built after subjecting 
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the collected data to rigorous examination. The primary objective of this research 

is to assess the value of assessing the effect of quality management on aircraft 

delays due to errors or modification, with the ultimate goal of improving 

productivity. 

Survey Statistics 

The statistical highlights of the Questionnaire used in this investigation 

are shown in Table 2. 

Data Analysis 

A mix of qualitative and quantitative techniques was used to evaluate the 

value of quality management. Google Forms was used to craft the Questionnaire, 

which was then sent out to experts in the aviation sector. There were nine 

questions total, and five of them were created to assess answers on a linear scale, 

such that those five questions may act as dependent and independent variables 

(Table 2). The following four questions were designed to verify the respondent's 

identity by collecting demographic data (Figures 4 and 5). 

 

Table 2 

Statistics of Questionnaire 

# 
Statistics of Research Questionnaire 

Type of Material Quantity  

1 Total questions included in the Questionnaire 9 

2 
Total questionnaires distributed to Airlines and 

MRO professionals 
6500 

3 
Total response received from Airlines and MRO 

professionals 
6054 

4 
Percentage of responses received from Airlines and 

MRO professionals 
93.13% 

 

 

Figure 4 

Demography of Respondents 

 

0 1000 2000 3000 4000 5000

Airline

MRO

Airline MRO

Male 2931 1349

Female 1720 54
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Figure 5 

Professional Engagement Level of Respondents 
 

 
 

Throughout the whole data-gathering and analysis process, we 

maintained a steadfast dedication to professionalism, ethical standards, and the 

protection of confidential information. Figure 4 presents a thorough summary 

of respondent profiles, including details about their connections with airlines 

and MROs, as well as their genders, in terms of demographic information. 

Women were found to be overrepresented in the airline industry compared to 

MROs in the survey. Figure 5 also provides information on the respondents' 

professional backgrounds, showing that many of them are managers with 

between 16 and 30 years of experience. The research used Microsoft Excel for 

its data analysis, making use of features such as multiple regression analysis, 

model summarization, and the development of ANOVA summaries. 

Results 

The critical aspect of aircraft maintenance turnaround time is 

incorporated into this research alongside quality control (QC) and quality 

assurance (QA). Figure 6 depicts the investigative structure used to create this 

report, outlining the five main steps that together guarantee a systematic and 

thorough study. 

The study takes an integrated and systematic approach to its research 

questions in an effort to understand the complex relationships between quality 

assurance, quality control, and the evolving timeline of aviation maintenance. 

Because of the steadfast dedication to methodological rigor inherent in each of 

these five painstakingly conducted approaches, the study outcomes have 

credibility and reliability. 

 

Figure 6 

Steps Followed During Data Analysis 

 

 

0 1000 2000 3000 4000 5000

31-50 Years of Experience

16-30 Years of Experience
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Analyzing the Importance of Quality Assurance and Control is The key 

focus of this study, on determining how important QC and QA are in relation to 

the amount of time needed to repair an airplane. This evaluation is based on 

considerable research and makes use of generally accepted factors and findings. 

The Concept of Dependent and Independent Variables: The 

identification of both dependent and independent variables is essential to the 

analysis since it enables a more systematic testing of the working hypotheses. 

These factors orient the research enquiry. 

Dependent Variable: Aviation Servicing Costs Have Dropped 

Downtime; one of the primary goals of this study is to find ways to shorten the 

amount of time that planes are grounded for repairs and maintenance. The study 

depends on this one factor, which stands for the result that has to be clarified. It 

represents the primary objective of the aviation industry, which is to reduce the 

amount of time an aircraft spends enduring maintenance in order to maximize 

operational efficacy. Four additional variables are used in the analysis to 

supplement the dependent one: 

This variable quantifies the degree of proactiveness exhibited within the 

realm of quality control practices. It investigates whether or not QC specialists 

do proactive problem identification and resolution in order to reduce 

maintenance downtime. 

Analyzing the efficiency of quality control processes and seeking out 

how to make them more efficient is the topic of this study. Identifying 

inefficiencies in these processes and making the effort to fix them is evaluated 

since this has a direct influence on how quickly maintenance may be completed. 

The third independent variable looks at the methods used by quality 

assurance to ensure safety in the context of aviation maintenance. The purpose 

of this study is to learn how QA methods might help streamline operations and, 

perhaps, shorten maintenance times. 

Another independent variable deals with the overall quality assurance 

system. It examines the extent to which this framework is implemented and 

whether its efficacy results in measurable reductions in aircraft maintenance 

delay. The complex link between quality control, quality assurance, and aviation 

maintenance turnaround time is better understood with the help of these 

additional factors. 

QC and QA play an essential part in minimizing aircraft maintenance 

delay, which is one of the aviation industry's fundamental goals. 
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Table 3 

Variables Used in the Questionnaire 

# 
Details of Variables Used in the Research Questionnaire 

Description of Questions Variables  

1 
Reduction to aircraft maintenance turnaround time is 

essential. 
Dependent 

2 
Rework and turnaround can be reduced through 

proactive QC. 
Independent 

3 
A delay caused by inefficient quality control 

processes. 
Independent 

4 
QA methodologies in AMO reduce turnaround 

times. 
Independent 

5 
Quality assurance framework enhances AMO 

productivity. 
Independent 

 

As can be seen in Table 4, interesting and useful insights were gleaned 

from the dataset once thorough regression analysis was used. These results 

provide light on the complex interplay of the two factors that were studied. R-

Square as an Important Measure of the Amount of Correlation. As detailed in the 

model's executive summary, the R-Square value of 0.62294 summarizes a key 

finding from the statistical analysis. Considerable variance in the dependent 

variable may be explained by the set of independent variables included in the 

regression model, as shown by this numerical representation. To be precise, the 

R-Square value of 0.62294 indicates that an extraordinary 62.29% of the 

observed variability in the dependent variable — namely, the need for decreased 

aircraft maintenance delay — can be explained by the independent variables 

considered. The significant nature of this numerical index highlights the 

importance of the independent variables in explaining and shaping the result of 

interest. 

The R-Square value is a strong quantitative indicator that shows how 

much all the independent variables help shed light on why it's important to lessen 

aircraft maintenance downtime. These variables include proactive quality 

control, spotting inefficient processes, using proven QA methodologies, and 

having a solid quality assurance framework. These results not only provide 

further empirical support for the study's hypotheses but also highlight the 

importance of quality control and assurance techniques in the aviation industry's 

quest for streamlined aircraft maintenance turnarounds. 
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Table 4 

Outcome of Regression Statistics 

# 
Regression Statistics 

Description Value 

1 Multiple R 0.78926698 

2 R Square 0.622942365 

3 Adjusted R Square 0.62269303 

4 Standard Error 0.30939222 

5 Observations 6054 

 

The regression equation has a very high amount of significance, with an 

F value of 2498.41, p < 0.01. The regression equation model illustrates the 

significance of quality control and assurance in reducing maintenance 

turnaround periods for airlines and MROs. 

 

Table 5 

The Outcome of ANOVA Summary 

# 
ANOVA Summary 

Description df SS MS F Significance F 

1 Regression 4 956.6267 239.1567 2498.4101 0 

2 Residual 6049 579.0317 0.0957   

3 Total 6053 1535.6584    

 

As can be seen in Table 6, a summary of regression coefficients, there is 

a strong correlation between each of the independent variables. Proactive quality 

control's highest coefficient value of 0.411 demonstrates its importance in 

shortening the time it takes to fix problems and get planes back in the air. After 

the necessity for a strict quality assurance framework, the importance of 

identifying inefficient quality control procedures and improving them in order to 

shorten the turnaround time is the second highest. Finally, quality assurance 

procedures have less of an influence on turnaround time, which may be related 

to the wider range of approaches now accessible. Researchers may go further 

into this question to determine the ideal procedures for quality control. 
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Table 6 

Regression Coefficient Summary 
# Regression Coefficient Summary  

Description Coefficients Standard 

Error 

t Stat p-value Lower 

95% 

Upper 95% 

1 Intercept 0.242 0.047 5.154 0.000 0.150 0.334 

2 Proactive 

Quality 

Control. 

0.411 0.018 23.492 0.000 0.377 0.446 

3 Inefficient 

quality control 

processes. 

0.264 0.016 16.398 0.000 0.232 0.295 

4 Quality 

assurance 

methodologies. 

0.081 0.019 4.187 0.000 0.043 0.119 

5 Quality 

assurance 

framework. 

0.192 0.017 11.174 0.000 0.158 0.225 

  

The analysis of the coefficient summary reveals an attractive equation, 

designated as Equation (1), that is a key finding of the study. This Equation is a 

powerful tool for understanding the significant role that QC and QA play in 

minimizing airplane maintenance downtime. 

Equation (1) has a structured form and provides a clear mathematical 

representation of the relationship between the independent variables (x1, x2, x3, 

and x4) and the dependent variable (y), which represents the need to reduce 

aircraft maintenance delay. This Equation is more than just numbers; it 

summarizes key findings from observational research.  

 

𝑦 = 0.411𝑥1 + 0.264𝑥2  + 0.081𝑥3 + 0.192𝑥4 + 0.242             (1) 

 

Results from Preventative Quality Control (QC): The coefficient 

associated with x1 is 0.411. This indicates that the degree of proactivity shown 

in the area of quality control techniques significantly affects the rate at which 

rework and turnaround time may be reduced in airplane maintenance. 

x2: The Effect of Finding Flawed QC Procedures The value of the x2 

coefficient is 0.264. It stresses the importance of recognizing ineffective quality 

control methods and committing to improving them. This component is crucial 

in assisting with the goal of reducing maintenance downtime. 

x3: The Importance of Quality Assurance Techniques The significance 

of quality assurance (QA) methods is shown by the coefficient of 0.081 given to 

x3. Although effective QA procedures have less of an impact on decreasing 

aircraft maintenance turnaround time than proactiveness and process 

development, they nevertheless contribute favorably. 

Importance of a Quality Assurance Framework x4: The relevance of the 

quality assurance system is shown by the final coefficient, x4, which is 0.192. 
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This overall architecture greatly aids the turnaround time for airplane 

maintenance. 

Equation (1) is a useful tool for analyzing how different aspects of quality 

control and assurance affect the overall objective of reducing aviation 

maintenance downtime. The study's results are crystallized, demonstrating how 

the aviation sector may greatly benefit from a focus on quality control and 

assurance procedures for reducing aircraft maintenance turnaround times. These 

discoveries highlight the need for industry stakeholders, including management 

and senior leadership, to prioritize and invest in quality control and assurance 

tasks as a strategic route to improving maintenance efficiency. 

Discussion and Recommendations 

Professionals from airlines and maintenance businesses participated in a 

study to evaluate the success of quality control (QC) and quality assurance (QA) 

in decreasing aircraft restoration turnaround time. Taking into account factors 

like proactiveness, practical procedures, methods, and frameworks, they 

conducted a typical multiple regression analysis to grasp the value of QC and 

QA. The findings of the study were unambiguous: quality control and assurance 

are essential for lowering cycle times and increasing profits. The analysis of this 

data substantiated the significance of QC and QA in the landscape of aircraft 

maintenance. 

With these results in hand, it's clear that preventative measures are 

required to achieve optimum airplane maintenance turnaround times: 

One of the most important things that can be done for quality control is 

to encourage a proactive mindset among QC experts. This technique has the 

potential to greatly cut down on rework and speed up the turnaround time for 

airplane maintenance. Spreading awareness of proactivity across the 

maintenance industry is essential, not only among QC experts. 

Management should think about retooling the current quality control 

procedures. It is essential to do a thorough analysis of the efficiency of the 

process. Through taking this action, operations may be simplified, and 

turnaround times for maintenance can be reduced. Improving Quality Assurance 

Methodologies: Aircraft repair companies should always be looking for ways to 

improve their Quality Assurance (QA) procedures. More productive processes 

may result from consistent evaluations of their usefulness and efficiency. 

Assessing the Quality Assurance Framework Once the present QA 

framework has been examined in detail, shortcomings and opportunities for 

improvement may be identified. Comparing this paradigm to market norms 

might provide useful insights for development. 

The importance of QC and QA in obtaining appropriate airplane 

maintenance turnaround times is emphasized throughout these suggestions. The 

aviation sector may improve its efficiency and bottom line by following these 

procedures.  

Conclusion 

The findings of this study underline the significance of quality control 

and quality assurance in minimizing aviation maintenance turnaround time. The 
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emphasized suggestions in this study report are detailed and need careful 

consideration. The company's growth and success will be aided by taking a 

proactive stance on this issue. As this research shows, the turnaround time for 

aircraft maintenance may be greatly reduced by taking a fresh look at 

proactiveness as a process, as well as related techniques and the underlying 

architecture. 
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