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Abstract:

Distributed computing systems are often heterogeneous mixtures of
machines, used to execute applications with diverse computational
requirements. In this study, we consider how to allocate resources to
requests that involve the execution of utility applications on archived
satellite data. These requests have soft deadlines and arrive dynamically.
Our goal is to maximize the percentage of requests that complete by their
deadlines. However, the exact execution time of each request on each
machine will depend on the data set being processed, and is not known in
advance. This uncertainty can lead to poor allocation decisions. It is
important for system performance to be robust against uncertainty. To
accomplish this, we define a mathematical model of stochastic robustness
appropriate for this deadline-based dynamic environment that can be used
during resource allocation to aid heuristic decision making. This model
assumes that stochastic (experiential) information is available about
application execution times. Our simulation results show the better
performance of a heuristic based on this robustness model over several
well known resource allocation techniques.
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