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Résumé

On établit dans ce papier un modéle mathématique précis de la
méthode des points de reprise dans les systémes informatiques. La ré-
solution de ce modéle se fonde sur les méthodes analytiques usuelles
dans les problémes de files d'attente et sur une caractérisation des
processus aléatoires utiles. On obtient des formules exactes pour la
disponibilité asymptotique du systéme et pour le temps moyen de trai-
tement des taches. Des procédures mumériques sont proposées pour opti-
miser un systéme de ce type pour ces deux critéres.

Abstract

A mathematical model of systems operating with checkpointing and
rollback/recovery methods is established. It's resolution is based on
the analytical methods usual in queueing problems and on the caracteri-
sation of some useful stochastic processes. Exact formulas are then
derived for system's availability and average customer's system-time
at steady state. Numerical procedures are proposed to optimize such a
system for these two criteria.
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INTRCDUCTION

The model we analyze in this paper arises in the context of
reliability and queueing thecry. The main practical motivation for
our work consists in being able to obtain efficient numerical pro-
cedures leading to the optimization of systems operating with check-
pointing and rollback/recovery methods. There 1s an abundant litte-
rature on this subject {ref. [1], (4] and [6] to [8] ). Our main
contribution consists in determining the policy which minimizes the
average time spent by customers in the system, when general assump-
ticns are made concerning this one. This optimization is based on the
analysis of the sample paths of stochastic processes defined in queue-
ing systems. In the first section, we describe the model to be analyzed.
In the second one, we define useful stochastic processes and give ergo-
dicity conditions. In section 3, the local properties of our processes
are studied. In section 4, these different properties and conditions
provide global results concerning our model. In section 5, these results
are used to develop the numerical procedures mentioned above. We also
compare our method with the results given by a simulation.





