CWI EHE

INR UER

ZAR UTO

UNE IMP

QMIPS

Q uantitative M odeling I n P arallel S ystems

Heterogeneous Multiprocessor Systems with Breakdowns:

Performance and Optimal Repair Strategies

Ram Chakka Isi Mitrani Computing Science Department University of Newcastle Newcastle upon Tyne, NE1 7RU, England

D W2.T1.5-3.v1

September 1993

cflUNE

Distribution Level: Public

Approved by: I. Mitrani

Abstract A model of a system with N parallel processors subject to occasional interruptions of service, and a common unbounded queue fed by a Poisson arrival stream, is analyzed in the steady state. The service, breakdown and repair characteristics may vary from processor to processor. A solution method called spectral expansion is used to determine the joint distribution of the state of the processors and the number of jobs in the queue. The problem of optimizing the repair policy is addressed. The optimal policy is determined in the case where all breakdown rates are equal, and some heuristics for the general case are investigated.

The QMIPS Project: The QMIPS project is a collaborative research project supported by the CEC as ESPRIT- BRA project no 7269. It is being carried out by the following organisations: CWI (Amsterdam), EHEI (University of Paris V), Imperial College (London), INRIA (Sophia-Antipolis), University of Erlangen, University of Newcastle, University of Torino and University of Zaragoza.