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This paper examines the applications of machine learning in optimizing
distributed data systems. Due to the high volume of data and the need for parallel
processing, distributed data systems face complex challenges in resource
allocation, network traffic management, and data processing optimization.
Employing machine learning algorithms in this domain can significantly
improve the performance and efficiency of these systems. This study conducts a
systematic review of published scientific articles to identify the machine
learning algorithms applied to optimize distributed data systems. Four main
areas—resource allocation, network traffic management, system performance
prediction, and data processing optimization—were identified and analyzed. The
findings indicate that algorithms such as Random Forest, Support Vector
Machine, Deep Q-Learning, and K-Means Clustering have been the most widely
used, demonstrating positive effects in reducing response time, optimizing
resource usage, alleviating network load, and enhancing data processing.
Furthermore, the study analyzes the challenges and limitations associated with
these algorithms, including the complexity of machine learning models and the
need for large training datasets. Finally, recommendations are provided for
future research and the development of hybrid models aimed at further
improving the performance of distributed systems.
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