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ABSTRACT

Cloud computing has enabled data-intensive scientific applications through complex workflows
represented as Directed Acyclic Graphs (DAGs). Efficient scheduling of these interdependent tasks
is essential to improve performance, scalability, reliability, and resource utilization. However,
existing cloud scheduling approaches often lead to high energy consumption, operational costs,
longer makespan, and missed deadlines, particularly in multicore environments with heterogeneous
high-performance and energy-cfficient resources. To address these challenges, intelligent
multi-objective scheduling approaches are required. The first proposed framework, Energy-Aware
Workflow Scheduling (EWS), minimizes both workflow makespan and energy consumption by
intelligently assigning tasks based on their characteristics, execution requirements, and energy
profiles. Experiments using CyberShake and Inspiral workflows demonstrate that EWS outperforms
existing scheduling techniques. The second framework, Secure and Efficient Workflow Scheduling
(SEWS), addresses security requirements for sensitive and mission-critical applications by
incorporating trust-based metrics to evaluate virtualized computing resources. A multi-objective
optimization mechanism selects reliable resources while considering makespan, energy consumption,
and QoS constraints. Experiments using the Montage workflow show improved performance
compared with existing methods. Finally, the Consensus-Based Secure Integrity and Quality
Assurance Workflow Scheduling (CSIQA-WS) model is proposed for edge-cloud environments. Its
effectiveness is evaluated using Montage, CyberShake, and Inspiral workflows. Statistical analysis
and robustness testing further confirm the consistency and stability of the proposed approaches under
varying workloads and system conditions.
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