CWI EHE

INR UER

ZAR UTO

UNE IMP

QMIPS

Q uantitative M odeling I n P arallel S ystems

Polling Models with and without Switchover Times

S.C. Borst and O.J. Boxma CWI P.O. Box 94079, 1090 GB Amsterdam The Netherlands

D W3.T1.19-5.v1

22 September 1995

cflCWI

Distribution Level: Unrestricted

Approved by: O. Boxma

Abstract We consider two different single-server cyclic polling models: (i) a model with zero switchover times, and (ii) a model with non-zero switchover times, in which the server keeps cycling when the system is empty. For both models we relate the steady-state queue length distribution at a queue to the queue length distributions at server visit beginning and visit completion instants at that queue; as a by-product we obtain a short proof of the Fuhrmann-Cooper decomposition. For the large class of polling systems that allow multitype branching process interpretation, we expose a strong relation between the queue length, as well as waiting-time, distributions in the two models. The results enable a very efficient numerical computation of the waiting-time moments j under different switchover time scenarios.

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.