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Abstract

Simulation optimization aims at determining the best values of input parameters, given an

output criterion. We address here the much more complex case where design options have to

be chosen, which can themselves necessitate choices about other sub-options, as well as numer-

ical parameters. This so-called configuration problem is addressed using simulation associated

with a distributed evolutionary algorithm, and is illustrated through an example. This ap-

proach allows a large variety of new types of problems to be solved, such as design of complex

dynamic systems. In the light of these results, the limits in the optimized configuration of sys-

tems are shown to be now determined by the modeling and simulation tools and concepts. In

this respect, a possible research direction, based on so-called functional simulation, is dis-

cussed and some research perspectives are introduced.
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1. Introduction

A number of so-called simulation optimization approaches have been published,

which turn out to be of great interest for various types of applications [1,9,11,28].

Typically, they aim at determining the best possible values of a vector of input vari-

ables to a simulation model (e.g., size of a buffer, number of resources, and security

stock level), so as to optimize a function (e.g., expectation) of an output variable that
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generally represents a performance criterion. The related literature shows that most

of these approaches are actually limited to the search of a vector of input parameters

(generally numerical) as follows:

Min
X2D

ðf ðX ÞÞ; ð1Þ

where f is the output criterion, evaluated through simulation; X ¼ ðX1; � � � ;XnÞ is a
vector that belongs to a domain D ¼ �Di, where the Dis represent the respective

domains of the Xis. Consequently, such approaches cannot handle more complex,

but often encountered situations, where the decisions to be made to obtain good

system performances do not consists only in finding good parameters, but also in

determining a good way to ‘‘configure’’ the system. What is called configuration here

refers to the manner in which the different system�s components (sub-systems), will
be chosen and put together. It is clear that we are interested here only in the options

or in the parameters that can have an effect on the system performances. We will

globally refer to these as design options [13,37]; each design option can in turn ne-

cessitate the choice between sub-options and/or numerical parameters. For example,

in the transportation of parts in a manufacturing system, a choice between the op-

tions ‘‘conveyor’’ and ‘‘automatic guided vehicles’’ (AGVs) may have to be made.

Another example in quality control in a production workshop is to select either

option 1: ‘‘quality check at each processing stage’’ or option 2: ‘‘quality verification
after the final processing stage’’. The efficiency of these options can depend on the

choice of other sub-options or parameters. This situation is illustrated in Fig. 1,

which depicts the case of a production line managed using a pull control strategy

based either on Conwip or Kanban [12].

If the first option is preferred, only one numerical parameter, namely the number

of Conwip cards, has to be determined; for the second option, n cards corresponding

to the n control loops, have to be determined. It can be therefore noted that the num-

ber of parameters to optimize depends on the options and sub-options selected.
The direct use of simulation using a trial and error method can allow several pos-

sible configurations to be evaluated. However, this turns out to be impossible in

practice if the number of possible combinations of options and sub-options and as-

sociated parameters becomes too large. In this article, we first describe an approach

Fig. 1. Parameters necessary to characterize either a Conwip or a Kanban approach.
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