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To meet rapidly changing market demands, manufacturers strive to increase both of productivity and diversity at the same
time. As a part of those effort, they are applying flexible manufacturing systems that produce multiple types and/or options
of products at a single production line. This paper studies such flexible manufacturing system with multiple types of products,
multiple Bernoulli reliability machines and dedicated buffers between them for each of product types. As one of the prevalent
control policies, priority based policy is applied at each machines to select the product to be processed. To analyze such system
and its performance measures exactly, Markov chain models are applied. Because it is too complex to define all relative transient
and its probabilities for each state, an algorithm to update transient state probability are introduced. Based on the steady state
probability, some performance measures such as production rate, WIP-based measures, blocking probability and starvation proba-
bility are derived. Some system properties are also addressed. There is a property of non-conservation of flow, which means
the product ratio at the input flow is not conserved at the succeeding flows. In addition, it is also found that increased buffer
capacity does not guarantee improved production rate in this system.
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<Table 1> Algorithm to Update Transient Probabilities

Algorithm 1. Generation of transient probabilities

Set all transient probability equal to 1 (that is, all );
for all states s, := (hi1, M2, ..., har1k)
Set target state s = (i1, h'i2, vy W) < (hiy, hiz, ooy Baeik);
for i = 2:M (all machines except 1% one)
if
Set product types to be selected at machine i = 0 (that is, v; < 0);
else
Determine product types to be selected (v;)
end if
for end
for all scenarios (based on the product type to be selected at the 1% machine (v;:=k) and the state of all machines)
Calculate the probability that this scenario occurs ();
for i = M:-1:1
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ifmachine m; is up &&
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end if
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s (g ey s e, Bvak)s
end if
elseif v; #0
ifmachine m; is up &&
S (Bngy vy s ey s e, BMak);
end if
end if
for end
Update transient probability (that is, );
for end
for end
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M=2 0.02 0.300 | 0.297 | 0.266 | 0.863 | 1.679 - - 0.037 0 - - 0 0.041 - -
M=3 233 0.300 | 0.297 | 0.247 | 0.843 | 1.841 | 1.519 - 0.052 | 0.028 0 - 0 0.031 | 0.063 -
M=4 | 3657.94 | 0.300 | 0.297 | 0.235 | 0.831 | 1.925 | 1.674 | 1.442 | 0.061 | 0.041 | 0.024 0 0 0.027 | 0.050 | 0.077
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<Figure 4> Non-monotonicity with Respect to Buffer
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