CWI EHE

INR UER

ZAR UTO

UNE IMP

QMIPS

Q uantitative M odeling I n P arallel S ystems

Response Time Distributions in Packet{Switched Banyan Networks

P.G. Harrison and A. de C. Pinto Dept. of Computing Imperial College 180, Queen’s Gate London SW7 2BZ, UK

D W2.T1.11-5.v1

22 September 1994

cflIMP

Distribution Level: All partners

Approved by: P.G. Harrison

Abstract An approximation for the distribution of time delays experienced by tasks in finite buffered multistage interconnection networks is presented. We focus on asynchronous packet– switched banyan networks which are important in ATM telecommunication systems as well as in parallel computer architectures although our method is applicable to any feed–forward network. The networks we consider are organised in a finite number of stages through each of which a task passes successively in its transmission. The method presented considers successive pairs of switches in a task’s path, the queue (output) joined on arrival at the second having length dependent on that which existed previously on arrival in first. The transient period between arrivals at successive nodes is modelled in two ways; by solving the appropriate Kolmogorov equations and by an approximation which considers the net change in the queue length at the second. The networks may be non–homogeneous in that different servers may have different rates and the arrival processes need not be identical. Numerical results are obtained for an range of network parameters and both analytical methods are compared with simulation results.

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.