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The main concern of this article is to describe the role of nu-
merical methods and simulation to predict Availability perfor-
mance of complex systems. Availability is one of the most use-
ful probabilistic terms to describe either component or system
performance, being especially relevant when the hole failure-
repair process is considered along the entire life cycle of com-
plex systems. The term Availability can be used in distinct
senses [1],but for estimating the productivity of manufacturing
processes, the most commonly accepted definition is: “The
fraction of total time that a system/component can perform its
required function”. With this sense, the Availability can be
used to estimate the total output and therefore the expected
revenue in any time period, which is a relevant information for
most industrial activities.

The entire life cycle can be modelled considering simultane-
ously the failure-repair process [1]. The following equations
show the central pieces of such a model:

Q(t) =

∫ t

0

[w(u)− v(u)] du(1)

w(t) = f(t) +

∫ t

0

f(t− u)v(u) du(2)

v(t) =

∫ t

0

g(t− u)w(u) du(3)

Q(t) = 1−A(t)(4)

A(t) = Availability
Q(t) = Unavailability
f(t) = Failure intensity
g(t) = Repair intensity

When component failure and repair distributions are exponen-
tial, the solutions of Eqs.2-3 can be carried out using Laplace
transforms, but when such distributions are more complex the
use of numerical methods becomes necessary.

An alternative solution is the use of Monte Carlo simulation
[2], which arises when some characteristics of the system will
mean that the preferred deterministic methods are not appro-
priate for the analysis (e.g. The system’s complexity in terms
of size or dependency among component/sub-systems). Under
this approach the more frequent challenge is to identify appro-
priate Variance Reduction Techniques, which is really neces-
sary the reduce to an acceptable value the computer time ex-
pended on the analysis.
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