CWI EHE

INR UER

ZAR UTO

UNE IMP

QMIPS

Q uantitative M odeling I n P arallel S ystems

The Use of Service Limits for Efficient Operation of Multi-Station Single-Medium Communication Systems

S.C. Borst, O.J. Boxma H. Levy CWI Rutgers University P.O. Box 94079, 1090 GB Amsterdam New Brunswick, NJ 08903 The Netherlands USA

D W3.T1.19-6.v1

April 4, 1995

cflCWI

Distribution Level: Unrestricted

Approved by: O. Boxma

Abstract Time limits are the major mechanisms used for controlling a large variety of multistation single-medium computer-communication systems like the FDDI network and the IEEE 802.4 Token Bus. The proper use of these mechanisms is still not understood and rules for efficient system operation are not available. Our objective is the derivation of such rules. We use a cyclic polling model with different service limits (k-limited service) at the different queues, thus emulating time limits. We are interested in determining these k-limit values so as to minimize the mean waiting cost of messages in the system. A simple approximative approach is proposed for two major problems: One in which a limit is set on the token rotation time and one in which no limits are imposed. The approach is tested for a variety of cases and is shown to be very effective.

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.