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Abstract

The Internet of Things (loT) has emerged as one of the most
transformative concepts in information technology, aiming to
connect physical objects to the internet and enable them to
collect, transmit, and share data. This extensive framework has led
to the development of networks of smart devices capable of
autonomous interaction with each other and their surrounding
environments. In recent years, the advent of decentralized
approaches within loT has significantly expanded its capabilities in
data management and distributed collaboration among systems.
These approaches, leveraging distributed computing, cloud
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computing, and service-oriented architectures, facilitate real-time
and scalable data processing. However, with the dramatic increase
in the number and diversity of connected devices, the massive
volume of generated data poses substantial challenges in terms of
data storage, processing, and stream management. This paper
adopts a comprehensive review approach to examine and analyze
existing methods for distributed data stream management within
loT network infrastructures. The various methodologies are
evaluated based on their architecture, efficiency, quality of service
(QoS) considerations, and implementation challenges.

https://doi.org/10.82195/ntds.2025.1226239 Furthermore, the strengths and limitations of each category of
approaches are elucidated. The objective of this review is to provide a holistic overview of the current state
of research in distributed data management for loT, thereby identifying future research directions aimed at
enhancing the performance and efficiency of these complex systems.
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Table 3: Evaluatable Parameters in the Reviewed Approaches
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Table 4: Comparison table of the approaches reviewed in Section 4-2
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Table 5: Simulation Parameters of the Proposed Approaches
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Figure 2: Comparison of the reliability of the evaluated approaches
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Figure 3: Comparison of the execution speed of the evaluated approaches
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Figure 4: Comparison of the execution time of the evaluated approaches
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Figure 6: Comparison of the delay rate of the evaluated approaches
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