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ABSTRACT

Cloud computing enables the scalable execution of data-intensive scientific workflows. However, scheduling
such workflows under budget constraints is challenging due to task dependencies and heterogeneous
resources. This research introduces two dynamic scheduling algorithms: the Enhanced Salp Swarm Algorithm
(ESSA) and its energy-aware variant, Energy-Aware Enhanced Salp Swarm Algorithm (EA-ESSA). ESSA
integrates a Modified Task Duplication Scheduling Algorithm (M-TDSA) to reduce communication delays
and a Multi-objective Salp Swarm Algorithm (M-SSA) to optimize resource allocation using realtime spot
pricing. Together, they minimize makespan and enhance resource utilization within user-defined budget limits.

EA-ESSA extends ESSA by incorporating epergy awareness and using a power model based on CPU usage
and workload distribution to reduce energy consumption without sacrificing performance. Both algorithms are
evaluated using synthetic and real-world scientific workflows, demonstrating improved scheduling efficiency,
reduced execution time, and enetgy savings. The proposed methods offer a sustainable and cost-effective
approach to workflow execution, benefiting cloud providers and the scientific computing community.
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