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Abstract

Scientific workflows are large compute-intensive applications that consist of different smaller parts called
tasks, connected with specific structures to each other, to process data. Recently, numerous researches have
been focused on solving the workflow scheduling problem in the cloud. Since the cloud providers offer
scalable and cost-effective computational resources to their users and charge them based on a pay-as-you-go
model, user’s requests to run workflows in such an environment increase. Consequently, this brings the need
for environments like Workflow as a Service platform. In these environments, users can submit workflows
dynamically with their quality of service requirements. Usually, users specify these requirements in terms of
time and cost. However, considering all these factors the scheduling problem is challenging.

In this paper, we propose a multi-constraint dynamic workflow scheduling algorithm with multi-resource
packing. Unlike existing algorithms, we consider both deadline and budget as the quality of service
requirements simultaneously. Commonly the researchers consider CPU demand in their proposed approach
for simplicity. However, in addition to CPU demand, we consider memory demand in this paper. The
proposed algorithm leverages containers to shares VMs among different users and reduces the overall
execution cost. In the proposed algorithm, we also introduce a bi-factor to tradeoff between cost and resource
utilization while mapping tasks to resources. The evaluation results show that the proposed algorithm
achieves at least 96% Planning Success Rate under different workloads. Also, the experiments show that the
proposed algorithm outperforms the EPSM and MW-HBDCS workflow scheduling algorithms in terms of
overall execution cost and total leased VM number. It decreased the overall execution cost by at least 13%
and on average 33.2% under different workloads.

Keywords: Workflow as a Service, Workflow Scheduling, Multi-Resource Packing, Cloud Computing,
Quality of Service, Dynamic Scheduling.
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