CWI EHE

INR UER

ZAR UTO

UNE IMP

QMIPS

Q uantitative M odeling I n P arallel S ystems

Computing bounds for the performance indices of quasi-lumpable Stochastic Well-Formed Nets

Giuliana Franceschinis Richard R. Muntz Dip. di Informatica Computer Science Dept. Università di Torino UC Los Angeles

D W2.T2.12-3.v1

September 20, 1993

cflUniversità di Torino

Distribution Level: All partners

Approved by: G. Balbo

Abstract Structural symmetries in Stochastic Well-Formed Colored Petri Nets (SWN) lead to behavioral symmetries that can be exploited using the Symbolic Reachability Graph (SRG) construction algorithm: it allows to compute an aggregated Reachability Graph (RG) and a “lumped” Continuous Time Markov Chain (CTMC) that contain all the information

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.

needed to study the qualitative properties and the performance of the modeled system respectively. Some models exhibit qualitative behavioral symmetries that are not completely reflected at the CTMC level, we call them quasi-lumpable SWN models. In these cases, exact performance indices can be obtained by avoiding the aggregation of those markings that are qualitatively but not quantitatively equivalent. An alternative approach consists of aggregating all the qualitatively equivalent states, and computing approximated performance indices. In this paper a technique is proposed to compute bounds on the performance of SWN models of this kind, using the results presented in [4]. the technique is based on the Courtois and Semal’s bounded aggregation method [2].

2