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Cloud computing is now considered a model beyond traditional distributed computing
systems such as Grid and Cluster, which is capable of responding to dynamic requests and
diverse user requirements. With the increase in users, there is a need to establish
appropriate mechanisms for load balancing and task scheduling. Load balancing is
essential for evenly distributing the workload on physical servers, preventing resource
congestion, and improving system performance. Due to the user requests for service and
the requirement for providing correct and timely responses from service providers, as well
as due to the limited resources available in this environment, there is a need for
scheduling. In this paper, an approach to optimizing virtual machine migration is proposed
by combining genetic algorithms and ant colony optimization for resource scheduling
operations, and it uses K Means clustering and fuzzy logic to quantify the dependency
between virtual machines and physical machines for migration in order to maintain load
balance. In this research, the proposed model is compared with three load balancing
algorithms in the CloudSim simulation environment. In this evaluation, our proposed
model achieved a 4.5% reduction in task execution time, a 4.9% increase in deadline
success ratio, a 3.9% improvement in task diversity. The computational complexity was
reduced by 8.3%, the virtual machine migration efficiency was improved by 2.5%, and the
decision latency was significantly reduced by 9.5%, and it also achieved energy savings of
30-35%.
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