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on Dynamically Provisioned Cloud Resources

Vahid Arabnejad, Kris Bubendorfer, Bryan Ng

School of Engineering and Computer Science, Victoria University of Wellington, New
Zealand

Abstract

Commercial cloud computing resources are rapidly becoming the target plat-
form on which to perform scientific computation, due to the massive lever-
age possible and elastic pay-as-you-go pricing model. The cloud allows re-
searchers and institutions to only provision compute when required, and to
scale seamlessly as needed. The cloud computing paradigm therefore presents
a low capital, low barrier to operating dedicated HPC eScience infrastruc-
ture. However, there are still significant technical hurdles associated with
obtaining sufficient execution performance while limiting the financial cost,
in particular, a naive scheduling algorithm may increase the cost of compu-
tation to the point that using cloud resources is no longer a viable option.

The work in this article concentrates on the problem of scheduling dead-
line constrained scientific workloads on dynamically provisioned cloud re-
sources, while reducing the cost of computation. Specifically we present two
algorithms, Proportional Deadline Constrained (PDC) and Deadline Con-
strained Critical Path (DCCP) that address the workflow scheduling prob-
lem on such dynamically provisioned cloud resources. These algorithms are
additionally extended to refine their operation in task prioritization and back-
filling respectively. The results in this article indicate that both PDC and
DCCP algorithms achieve higher cost efficiencies and success rates when
compared to existing algorithms.
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