
Journal of Computer Science Advancements  

Journal of Computer Science Advancements, 2(1) - February 2024 33-47 

 
 

Implementation of Agent Systems in Big Data Management: 

Integrating Artificial Intelligence for Data Mining Optimization 
 

Amril Huda M1, Rani Simamora2, Krim Ulwi3 
1Sekolah Tinggi Agama Islam Al-Hikmah Pariangan, Indonesia 
2Universitas Islam Negeri Maulana Malik Ibrahim Malang, Indonesia 
3An-Nikmah Al-Islamiyah Phnom Penh, Kamboja 

 
Corresponding Author: Amril Huda M,       E-mail; amrilhudam@staialhikmahpariangan.ac.id  

Article Information: 

Received February 10, 2024 

Revised February 19, 2024 

Accepted February 25, 2024 

 

 

 

 

ABSTRACT 

The rapid growth of data generated across various domains necessitates 

advanced methodologies for effective data management and extraction 

of meaningful insights. Traditional data processing techniques often 

struggle with the volume, variety, and velocity of big data. The 

integration of Agent Systems and Artificial Intelligence (AI) presents a 

promising approach to address these challenges by enhancing the 

efficiency and effectiveness of data mining processes. This study aims 

to explore the implementation of Agent Systems in big data 

management, focusing on how the integration of AI can optimize data 

mining operations. By leveraging the capabilities of intelligent agents, 

we seek to improve the accuracy, speed, and scalability of data analysis. 

A hybrid research methodology was employed, combining a systematic 

literature review with an empirical case study. The literature review 

analyzed previous research on Agent Systems, AI, and big data 

management to identify key trends and challenges. The empirical case 

study involved deploying an AI-integrated Agent System within a large-

scale data environment to evaluate its performance. Key performance 

indicators (KPIs) such as processing time, accuracy, and scalability 

were measured and analyzed. The findings indicate that the integration 

of AI within Agent Systems significantly enhances the data mining 

process. The system demonstrated a reduction in processing time by 

40%, an increase in data analysis accuracy by 25%, and improved 

scalability, handling larger datasets more efficiently compared to 

traditional methods. These improvements were attributed to the 

autonomous and adaptive nature of agent systems, which enabled 

dynamic data processing and real-time decision-making. The study 

concludes that the implementation of AI-integrated Agent Systems in 

big data management offers substantial benefits, including optimized 

data mining performance. This integration facilitates more efficient and 

effective data analysis, which is crucial for organizations dealing with 

large volumes of data. Future research should focus on further refining 

these systems and exploring their application across different sectors. 
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INTRODUCTION 

The explosion of data generated by digital activities, social media, e-commerce, 

and IoT devices has created unprecedented challenges in data management (Afanasyev, 

2022). Organizations are inundated with large volumes of structured and unstructured 

data that need to be processed, analyzed, and utilized effectively (Agrawal, 2019). This 

data deluge requires sophisticated techniques and technologies capable of handling its 

complexity and extracting valuable insights (Ahearne, 2023). 

Artificial Intelligence (AI) has emerged as a powerful tool in managing big data. 

AI algorithms can process large datasets efficiently, uncover hidden patterns, and 

provide actionable insights (Ali, 2023). Machine learning, a subset of AI, has proven 

particularly effective in predictive analytics, classification, and clustering tasks (Zaidi, 

2022). However, the sheer volume and velocity of big data often overwhelm traditional 

AI approaches, necessitating more advanced and scalable solutions. 

Agent Systems offer a promising approach to enhancing AI capabilities in big 

data environments (Caioni, 2023). These systems consist of autonomous entities, known 

as agents, that can perform specific tasks independently and collaboratively (Kuang, 

2022). Agents are designed to be adaptive, intelligent, and capable of learning from 

their interactions with the environment and other agents (Duarte-Rojo, 2022). This 

makes them well-suited for dynamic and complex data management tasks. 

The integration of AI within Agent Systems can significantly optimize data 

mining processes (Han, 2021). By leveraging AI, agents can enhance their decision-

making capabilities, process data more efficiently, and adapt to changing conditions in 

real-time. This synergy between AI and agent-based technology addresses many of the 

limitations of traditional data mining methods, providing a robust framework for big 

data management (Ivanov, 2021). 

Recent advancements in AI and Agent Systems have shown promising results in 

various domains (García, 2019). Applications range from financial services and 

healthcare to e-commerce and smart cities (Hu, 2020). These implementations 

demonstrate the potential of AI-integrated Agent Systems to handle large-scale data, 

improve operational efficiency, and deliver high-quality insights (Alamäki, 2019). 

Understanding the full potential of integrating AI with Agent Systems requires a 

comprehensive examination of existing research and practical implementations (Grum, 

2020). This study aims to contribute to this understanding by exploring the 

implementation of AI-integrated Agent Systems in big data management and evaluating 

their effectiveness in optimizing data mining processes (Ivanov, 2021). 

https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.70177/jsca.v2i1.1210
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Despite the significant advancements in AI and Agent Systems, there remains a 

considerable gap in understanding the optimal ways to integrate these technologies for 

big data management (Housley, 2019). Many studies have focused on either AI or 

Agent Systems independently, but the synergistic potential of combining these 

approaches is not fully explored. The specific mechanisms by which AI can enhance the 

capabilities of agents in handling vast datasets and complex data mining tasks require 

further investigation (Medvei, 2021). 

The scalability of AI-integrated Agent Systems in real-world big data 

environments is another area with limited research (Jayasekara, 2023). While theoretical 

models and small-scale implementations have shown promise, there is a lack of 

empirical evidence on how these systems perform when applied to large-scale, dynamic 

datasets typical of modern industries (Ashton, 2020). This gap in knowledge hinders the 

broader adoption and optimization of such systems for practical applications. 

Another unknown aspect is the impact of AI-integrated Agent Systems on the 

accuracy and reliability of data mining results (Ikhlas dkk., 2023). Traditional methods 

have well-documented strengths and weaknesses, but the introduction of AI-driven 

agents brings new variables into the equation. It is unclear how these variables affect the 

overall quality of data analysis, particularly in terms of reducing biases, handling 

incomplete data, and making real-time decisions (Zuo, 2021). 

The cost-effectiveness and resource requirements of deploying AI-integrated 

Agent Systems for big data management also need thorough examination (Reuter, 

2019). The initial investment in developing and implementing these systems can be 

significant, and there is a lack of comprehensive studies evaluating the long-term 

benefits versus costs. Understanding these economic factors is crucial for organizations 

considering such technological transitions (Mudinillah & Rizaldi, 2021). 

Filling the gap in understanding the integration of AI and Agent Systems in big 

data management is crucial for advancing data processing capabilities (Salam, 2019). 

The exponential growth of data across various sectors demands more efficient and 

intelligent systems that can manage, analyze, and extract valuable insights from massive 

datasets. AI-integrated Agent Systems have the potential to meet these demands by 

combining the adaptive, autonomous nature of agents with the advanced data processing 

capabilities of AI (Patry dkk., 2023). 

Investigating the practical applications and scalability of these integrated systems 

will provide empirical evidence on their effectiveness in real-world scenarios (Ramesh, 

2020). This research aims to demonstrate how AI can enhance agent systems’ ability to 

handle large-scale data, improve processing speeds, and increase the accuracy of data 

mining results (Amrina dkk., 2021). Understanding these dynamics will offer valuable 

insights for industries looking to optimize their data management processes and 

leverage big data for strategic decision-making. 

Addressing the economic and resource implications of deploying AI-integrated 

Agent Systems is essential for promoting their adoption. By evaluating the cost-

effectiveness and long-term benefits of these systems, organizations can make informed 
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decisions about investing in advanced data management technologies. This research will 

contribute to a comprehensive understanding of the potential return on investment, 

facilitating a smoother transition to AI-driven data management solutions and ensuring 

that the technological advancements benefit a broad range of sectors. 

 

RESEARCH METHODOLOGY 

This research employs a mixed-methods design combining both qualitative and 

quantitative approaches to explore the implementation of AI-integrated Agent Systems 

in big data management (Ivanov, 2021). The study is structured in two phases: an initial 

systematic literature review to identify key trends and challenges, followed by an 

empirical case study to evaluate the performance of the proposed system in a real-world 

environment (Bretz, 2023). This design allows for a comprehensive understanding of 

both theoretical and practical aspects of the integration. 

The population for the empirical phase consists of organizations that manage large 

volumes of data across various sectors, including finance, healthcare, and e-commerce. 

From this population, a purposive sampling method is used to select three organizations 

that represent different levels of data complexity and industry requirements. These 

organizations provide a diverse set of environments to test the scalability and 

adaptability of the AI-integrated Agent Systems. 

Instruments used in this study include a set of performance metrics for evaluating 

the efficiency, accuracy, and scalability of the data mining processes. These metrics 

encompass processing time, error rates, and system scalability benchmarks. 

Additionally, qualitative instruments such as interviews and questionnaires are 

employed to gather insights from data management professionals on their experiences 

and perceptions regarding the system’s implementation and performance. 

Procedures involve deploying the AI-integrated Agent System within the selected 

organizations’ data management frameworks (Serrano-Santoyo, 2021). The deployment 

process includes setting up the system, training the agents with AI algorithms, and 

integrating the system into existing data workflows. During this phase, data is collected 

on the predefined performance metrics over a three-month period. Interviews and 

questionnaires are conducted with key personnel before and after the deployment to 

assess changes in efficiency and satisfaction. The collected data is then analyzed to 

determine the system’s impact on data management practices and its potential for 

broader application. 

 

RESULT AND DISCUSSION 

The study collected data from three organizations over a three-month period. Data 

points included processing time, error rates, and system scalability benchmarks for both 

traditional data management methods and the AI-integrated Agent System. Table 1 

presents the statistical summary of the key performance metrics for each organization. 

The data shows significant variation in processing times and error rates between 

traditional methods and the new system. 
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Metric Organization A Organization B Organization 

C 

Avg Processing Time (hrs) 10 8 12 

AI System Processing Time (hrs) 6 5 7 

Error Rate (%) 15 12 18 

AI System Error Rate (%) 5 4 6 

Scalability (TB) 50 75 100 

AI System Scalability (TB) 80 100 150 

 

The data highlights a reduction in processing times and error rates with the 

implementation of the AI-integrated Agent System. The system’s scalability also 

showed significant improvements, handling larger datasets more efficiently. 
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The reduction in processing time indicates the efficiency of the AI-integrated 

Agent System in handling large volumes of data. Traditional methods took considerably 

longer to process data due to the lack of autonomous decision-making and adaptive 

learning capabilities. The AI system’s ability to process data more quickly can be 

attributed to its intelligent agents, which optimize data handling processes. Error rates 

also showed a notable decrease. Traditional methods were prone to higher error rates 

due to manual data handling and less sophisticated error detection mechanisms. The AI-

integrated system leverages machine learning algorithms to identify and correct errors 

in real-time, enhancing the accuracy of data processing. 

Scalability improvements suggest that the AI-integrated Agent System can handle 

larger datasets more effectively. Traditional systems often struggle with scalability due 

to limitations in processing power and storage capabilities. The AI system, however, 

utilizes distributed processing and adaptive learning to manage large-scale data 

efficiently. These improvements in processing time, error rates, and scalability 

collectively demonstrate the potential of AI-integrated Agent Systems to enhance big 

data management practices significantly. 

The data collected includes detailed logs of system performance during the three-

month period. Each organization provided comprehensive records of data processing 

tasks, including the size of datasets, the duration of processing tasks, and any errors 

encountered. Additional data was gathered from interviews and questionnaires with data 

management professionals, capturing qualitative insights on the system’s performance 

and usability. The performance metrics highlight the difference between traditional data 

management methods and the AI-integrated system. Processing time logs show 

consistent improvements across all three organizations. Error logs indicate fewer errors 

with the AI system, correlating with the reduction in error rates observed. 

Scalability data was derived from the system’s ability to handle increasing 

volumes of data over the study period. Organizations were able to increase their data 

handling capacity without compromising performance, showcasing the AI system’s 

ability to scale effectively. Qualitative data from interviews and questionnaires revealed 

positive feedback from data management professionals. They reported increased 

efficiency, reduced workload, and improved accuracy in data processing tasks. 

Inferential analysis was conducted to determine the statistical significance of the 

observed improvements in performance metrics. A paired t-test was used to compare the 

processing times and error rates before and after the implementation of the AI-

integrated Agent System. The results showed a statistically significant reduction in 

processing times (p < 0.01) and error rates (p < 0.01). Regression analysis was 

performed to examine the relationship between dataset size and processing time for both 

traditional and AI-integrated systems. The analysis indicated a strong negative 

correlation between dataset size and processing time for the AI system, suggesting that 

the system’s efficiency improves as the dataset size increases. 

ANOVA tests were conducted to compare the scalability metrics across the three 

organizations. The results indicated significant differences in scalability improvements 
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(p < 0.05), confirming that the AI-integrated system enhances scalability across 

different organizational contexts. 

These inferential analyses support the hypothesis that AI-integrated Agent 

Systems significantly improve data mining optimization in big data management. The 

relationship between the performance metrics reveals important insights into the 

system’s overall effectiveness. Reduced processing times are directly related to the 

system’s ability to handle data more efficiently. This efficiency is further enhanced by 

the system’s error detection and correction capabilities, leading to lower error rates. 

Improved scalability is linked to the system’s adaptive learning and distributed 

processing features. As the system encounters larger datasets, it leverages AI algorithms 

to optimize resource allocation and processing strategies, ensuring consistent 

performance. The qualitative feedback from data management professionals reinforces 

the quantitative findings. The perceived increase in efficiency and accuracy is consistent 

with the observed reductions in processing times and error rates. 

The strong correlations between these metrics underscore the interconnected 

nature of the system’s performance enhancements. Efficient data processing, accurate 

error handling, and scalable operations collectively contribute to the overall 

optimization of data mining tasks. The case study focused on Organization A, a 

financial services company dealing with large volumes of transactional data. The 

implementation of the AI-integrated Agent System involved integrating the system into 

the organization’s existing data management framework and monitoring its performance 

over three months. 

Data collected from Organization A included detailed logs of transactional data 

processing, error reports, and system performance metrics. The AI-integrated system 

processed data 40% faster than the traditional methods previously used by the 

organization. Error rates dropped from 15% to 5%, reflecting a significant improvement 

in data accuracy. Scalability metrics indicated that the organization could handle 60% 

more data with the AI-integrated system. The system’s ability to adapt to increasing 

data volumes without performance degradation was a key factor in this improvement. 

Interviews with data management staff revealed high levels of satisfaction with 

the AI-integrated system. Staff reported that the system reduced their workload and 

allowed them to focus on more strategic tasks, further enhancing the organization’s 

overall efficiency. The case study results highlight the practical benefits of 

implementing AI-integrated Agent Systems in big data management. The significant 

reduction in processing times and error rates demonstrates the system’s effectiveness in 

optimizing data mining tasks. The improved scalability ensures that the organization 

can handle increasing data volumes without compromising performance. 

The qualitative feedback from staff provides valuable insights into the system’s 

usability and impact on daily operations. The reduction in workload and increased focus 

on strategic tasks suggest that the AI-integrated system not only enhances data 

management efficiency but also improves job satisfaction and productivity among staff. 
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The positive outcomes observed in Organization A are indicative of the system’s 

potential for broader application across different industries. The system’s ability to 

adapt to various data management challenges and improve key performance metrics 

highlights its versatility and robustness. These findings underscore the importance of 

further exploring and refining AI-integrated Agent Systems for big data management to 

maximize their benefits and address any remaining challenges. 

The implementation of AI-integrated Agent Systems in big data management 

significantly enhances the efficiency and accuracy of data mining processes. The 

observed reductions in processing times and error rates, coupled with improved 

scalability, indicate that these systems are highly effective in handling large-scale data. 

The positive feedback from data management professionals suggests that the system is 

not only technically superior but also user-friendly and beneficial for daily operations. 

The empirical evidence from the case study confirms the system’s potential for practical 

application and scalability across various industries. 

The inferential analysis supports the hypothesis that AI-integrated Agent Systems 

offer substantial improvements over traditional data management methods. The strong 

correlations between performance metrics further validate the system’s overall 

effectiveness. These findings highlight the importance of continued research and 

development in this area to fully realize the potential of AI-integrated Agent Systems in 

optimizing big data management and data mining processes. 

This research demonstrated that implementing AI-integrated Agent Systems in big 

data management significantly enhances the efficiency and accuracy of data mining 

processes (Shaikh, 2023). The study revealed a 40% reduction in processing times, a 

substantial decrease in error rates, and improved scalability, allowing organizations to 

handle larger datasets more effectively. These findings were supported by both 

empirical case studies and inferential analysis, confirming the system’s superior 

performance compared to traditional methods (Kuai, 2023). 

Data collected from three organizations over a three-month period showed 

consistent improvements across key performance metrics (Wang, 2020). Interviews and 

questionnaires with data management professionals provided qualitative insights, 

highlighting increased efficiency, reduced workload, and improved data processing 

accuracy (Zekhnini, 2023). The AI-integrated system’s adaptive learning capabilities 

and autonomous decision-making processes were identified as crucial factors 

contributing to these improvements. 

The integration of AI with Agent Systems proved to be a robust approach for 

optimizing big data management (Wu, 2021). The results indicate that such systems can 

address the challenges associated with handling large volumes of data, providing a 

scalable and efficient solution. The study’s findings emphasize the potential of AI-

integrated Agent Systems to revolutionize data management practices across various 

industries (Sharifmousavi, 2024). 

These improvements are particularly significant in today’s data-driven world, 

where the ability to process and analyze large datasets efficiently is crucial for 
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organizational success. The research highlights the importance of leveraging advanced 

technologies to enhance data management capabilities and drive innovation (Candrian, 

2022). 

The results of this study align with previous research that has highlighted the 

benefits of AI and Agent Systems in data management (Liu, 2020). However, the 

integration of these technologies in a hybrid approach offers a novel perspective that 

combines their strengths to achieve superior performance. Previous studies have often 

focused on AI or Agent Systems independently, whereas this research emphasizes their 

synergistic potential. 

This study differs from others by providing empirical evidence from real-world 

implementations, demonstrating the practical applicability of AI-integrated Agent 

Systems (Gao, 2021). While theoretical models and simulations have shown promise, 

this research offers concrete data and qualitative feedback from professionals, 

reinforcing the system’s effectiveness in actual data management scenarios (Jang, 

2021). 

The findings also contrast with some studies that have reported challenges in 

scaling AI technologies for big data management (Haji, 2020). The AI-integrated Agent 

System in this study successfully addressed scalability issues, handling larger datasets 

without performance degradation (Li, 2023). This indicates that combining AI with 

adaptive agent technologies can overcome limitations observed in purely AI-based 

approaches. 

The study contributes to the growing body of knowledge on advanced data 

management technologies, offering new insights into how AI and Agent Systems can be 

effectively integrated (Yoon, 2022). The results highlight the importance of considering 

both technological and practical aspects when developing solutions for big data 

challenges. 

The research findings indicate a significant advancement in big data management 

capabilities through the integration of AI and Agent Systems (Karouani, 2022). The 

observed improvements in processing times, error rates, and scalability reflect the 

system’s ability to optimize data mining tasks, providing a more efficient and accurate 

approach to handling large datasets (Paolucci, 2022). These results suggest that AI-

integrated Agent Systems can play a crucial role in modern data management practices. 

The positive feedback from data management professionals underscores the 

system’s practical benefits, such as increased efficiency and reduced workload. This 

indicates that the technology is not only effective from a technical standpoint but also 

enhances the overall user experience. The results highlight the potential for these 

systems to become a standard tool in big data management, driving efficiency and 

innovation across various industries. 

The study’s findings also reflect the broader trend towards leveraging AI and 

automation to address complex data challenges. As organizations continue to generate 

vast amounts of data, the need for advanced technologies that can process and analyze 
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this information efficiently becomes increasingly critical. The research suggests that AI-

integrated Agent Systems are well-positioned to meet this need. 

The results serve as a benchmark for future research and development in the field 

of big data management. By demonstrating the practical benefits of AI-integrated Agent 

Systems, this study sets the stage for further exploration and refinement of these 

technologies to maximize their potential. 

The implications of these research findings are significant for organizations 

dealing with large volumes of data. Implementing AI-integrated Agent Systems can 

lead to substantial improvements in data processing efficiency and accuracy, ultimately 

enhancing decision-making processes and operational performance. The ability to 

handle larger datasets more effectively also provides organizations with a competitive 

edge in a data-driven world. 

For data management professionals, the research highlights the practical benefits 

of adopting advanced technologies. The reduction in workload and increased focus on 

strategic tasks can lead to higher job satisfaction and productivity. The findings suggest 

that organizations should consider investing in AI-integrated Agent Systems to optimize 

their data management practices and improve overall efficiency. 

The study’s results also have broader implications for the development of big data 

management technologies. By demonstrating the effectiveness of AI-integrated Agent 

Systems, the research encourages further innovation and exploration in this area. The 

findings suggest that combining AI with adaptive agent technologies can overcome 

many of the challenges associated with big data management. 

Policymakers and industry leaders can use these findings to inform strategic 

decisions regarding technology adoption and investment. The research provides 

valuable insights into the benefits of AI-integrated Agent Systems, supporting the case 

for continued investment in advanced data management technologies to drive 

innovation and growth. 

The significant improvements observed in the research findings can be attributed 

to the unique capabilities of AI-integrated Agent Systems. The autonomous decision-

making and adaptive learning features of intelligent agents allow for more efficient data 

processing. By leveraging AI algorithms, these systems can optimize data handling 

processes, identify and correct errors in real-time, and scale to accommodate larger 

datasets. 

The reduction in error rates is a direct result of the system’s advanced error 

detection and correction mechanisms. Traditional data management methods often rely 

on manual processes, which are prone to higher error rates. The AI-integrated system 

utilizes machine learning algorithms to continuously improve its accuracy, reducing the 

likelihood of errors and enhancing the overall quality of data processing. 

Scalability improvements are achieved through the system’s ability to distribute 

processing tasks and optimize resource allocation dynamically. As the system 

encounters larger datasets, it adjusts its processing strategies to maintain efficiency and 
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performance. This adaptive approach enables the AI-integrated Agent System to handle 

increasing data volumes without compromising speed or accuracy. 

The qualitative feedback from data management professionals reinforces the 

quantitative findings. The system’s ability to reduce workload and increase efficiency 

highlights its practical benefits, further validating the research results. The combination 

of technical advancements and positive user experiences underscores the effectiveness 

of AI-integrated Agent Systems in optimizing big data management. Future research 

should focus on extending the duration of empirical studies and including a broader 

range of organizations to validate and expand upon the findings. Investigating the long-

term impacts of AI-integrated Agent Systems on data management practices will 

provide a more comprehensive understanding of their benefits and limitations. This 

research can help identify areas for further improvement and refinement. 

Exploring the economic implications of implementing AI-integrated Agent 

Systems is another critical area for future research. Understanding the cost-effectiveness 

and potential return on investment will be crucial for organizations considering these 

technologies. Detailed cost-benefit analyses can provide valuable insights and support 

informed decision-making. Investigating the integration of other emerging technologies 

with AI and Agent Systems can further enhance data management capabilities. 

Combining these systems with technologies such as blockchain, IoT, and advanced 

analytics could offer new opportunities for innovation and efficiency. Future studies 

should explore these synergies to develop even more robust and effective data 

management solutions. 

The research findings set the stage for ongoing development and refinement of 

AI-integrated Agent Systems. By building on the insights gained from this study, future 

research can continue to push the boundaries of what is possible in big data 

management. The ultimate goal is to create advanced, scalable, and efficient systems 

that can handle the ever-growing volume and complexity of data in the digital age. 

 

CONCLUSION  

The most significant findings of this research indicate that the implementation of 

AI-integrated Agent Systems drastically improves the efficiency and accuracy of data 

mining processes within big data management. The study demonstrated a 40% 

reduction in processing times and a substantial decrease in error rates, showcasing the 

system’s superior performance compared to traditional methods. Additionally, the 

system’s scalability was significantly enhanced, allowing organizations to handle larger 

datasets more effectively. The empirical case study and inferential analysis provide 

strong evidence supporting the hypothesis that AI-integrated Agent Systems can 

optimize big data management. These systems’ ability to autonomously adapt and learn 

from data interactions was a key factor in achieving these improvements. The results 

underscore the potential of these systems to revolutionize data management practices 

across various industries. 
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The value added by this research lies in its contribution to both conceptual 

understanding and methodological advancements in big data management. By 

integrating AI with Agent Systems, the study offers a novel approach that combines the 

strengths of both technologies. This hybrid approach not only enhances the efficiency of 

data processing but also improves the accuracy and scalability of data mining tasks. The 

research provides a comprehensive framework for implementing AI-integrated Agent 

Systems, offering practical insights and guidelines for organizations seeking to optimize 

their data management processes. The findings emphasize the importance of leveraging 

advanced technologies to address the complexities and challenges associated with big 

data. 

The study’s limitations include the relatively short duration of the empirical case 

study and the focus on a limited number of organizations. These factors may affect the 

generalizability of the findings to other contexts and industries. Future research should 

aim to extend the duration of the study and include a broader range of organizations to 

validate the findings further. Additional research is needed to explore the long-term 

impacts of AI-integrated Agent Systems on data management practices. Investigating 

the economic implications and potential challenges associated with large-scale 

implementation will provide a more comprehensive understanding of these systems’ 

overall benefits and limitations. Future studies should also examine the integration of 

other emerging technologies with AI and Agent Systems to further enhance data 

management capabilities. 
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