On Minimizing Average Weighted Completion Time of Multiprocessor Tasks with Release Dates^�

Aleksei V. Fishkin and Klaus Jansen

Christian-Albrechts-University of Kiel Institute for Computer Science and Applied Mathematics Olshausenstrasse 40, 24098 Kiel, avf,kj@informatik.uni-kiel.de

Abstract

We consider the problem of scheduling n independent multiprocessor tasks with release dates on a fixed number of processors, where the objective is to compute a non-preemptive schedule minimizing the sum of weighted completion times. For each task, in addition to its processing time and release date, there is given a prespecified, dedicated subset of processors which are required to process the task simultaneously. Following the recent developments [1, 2, 3] on approximation schemes for various scheduling problems with average weighted completion time objective, we propose here a polynomial-time approximation scheme for the above problem. This result can be generalized to the parallel variant of the problem, where each task can be executed by any processor set of a prespecified size, providing an extension of the result in [2] to the multiprocessor setting.

References

[1] F. Afrati, E. Bampis, A. V. Fishkin, K. Jansen, C. Kenyon, Scheduling to minimize the average completion time of dedicated tasks, to be submitted to FSTTCS00.

[2] F. Afrati, E. Bampis, C. Chekuri, D. Karger, C. Kenyon, S. Khanna, I. Millis, M. Queyranne, M. Skutella, C. Stein, and M. Sviridenko, Approximation schemes for minimizing average weighted completion time with release dates, Proceedings of the 40th IEEE Symposium on Foundations of Computer Science (1999), 32-43.

[3] M. Skutella, and G. J. Woeginger, A PTAS for minimizing the weighted sum of job completion times on parallel machines, Proceedings of the 31st ACM Symposium on Theory of Computing (1999), 400-407.

�The work was supported by the DFG - Graduiertenkolleg ”Effiziente Algorithmen und Mehrskalenmethoden”.