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Abstract

With the rapid expansion of the Internet of Things, fifth-generation networks, and intelligent
systems, a massive volume of real-time data is being generated, the processing of which requires
low latency, high efficiency, and optimal resource management. In this context, edge computing
has emerged as an effective solution to transfer part of the processing from the cloud to the vicinity
of the data source. However, the limited computational and energy resources of edge nodes have
made task scheduling one of the fundamental challenges of this architecture. This study
investigates the efficiency of scheduling methods based on metaheuristic algorithms in edge
computing environments, with a focus on the Internet of Things and the capability of integration
with blockchain. To this end, a three-layer model comprising loT devices, edge nodes, and cloud
infrastructure is presented, and the task allocation problem is modeled as a multi-objective
optimization problem. In the proposed method, genetic algorithm and particle swarm optimization
are used to reduce latency, improve quality of service, and increase resource utilization.
Simulation results showed that the genetic algorithm, with an average latency of 65 milliseconds
and resource utilization of 88%, performs better than Greedy, Round Robin, and Random
methods. The findings indicate that the use of metaheuristic algorithms can play an effective role
in optimizing task scheduling and improving the efficiency of loT-Edge systems.
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