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ABSTRACT

Today's distributed stream processing platforms are becoming more and more vulnerable in their ability to handle large
data streams being generated by IoT devices, edge sensors, industrial surveillance devices, smart cities, and various cloud
applications. Conventional data partitioning methods such as hashing-based and round-robin partitioning may have
trouble maintaining low latencies and evenly distributing the load in cases where data streams exhibit geographical
scattering, workload imbalances, and nonuniform availability of resources. The focus of the research discussed herein is
the development of optimal data partitioning approaches which will improve stream processing performance through
intelligent data partitioning considering edge proximity and resource heterogeneity. Specifically, this paper will examine
edge-aware partitioning as a potential solution to the challenges posed by traditional partitioning approaches. The study
uses a simulation-based experimental approach implemented in Apache Flink to compare hash-based, range-based, load-
aware, and proposed edge-aware partitioning strategies.The strategies are evaluated using latency, throughput, and
network utilization as performance metrics. It becomes apparent from the results that the use of edge-aware data
partitioning considerably improves stream processing due to reduced network communication overhead, minimized
latencies, effective load balancing, and resource optimization.
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