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Resource Augmentation Analysis on Deadline Scheduling with Malleable Tasks
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ABSTRACT

In this paper, we deal with the problem of scheduling parallel tasks with deadlines. Parallel tasks can be simultaneously executed on
various machines and specially, we consider the malleable tasks, that is, the tasks whose execution time is given by a function of the number
of machines on which they are executed. The goal of the problem is to maximize the throughput of tasks completed within their deadlines.
This problem is well-known as NP-hard problem. Thus we will find an approximation algorithm, and its performance is compared with that of
the optimal algorithm and analyzed by finding the approximation ratio. In particular, the algorithm has more resources, that is, more machines,
than the optimal algorithm. This is called the resource augmentation analysis. We propose an algorithm to guarantee the approximation ratio of
3.67 using 1.5 times machines.
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