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Abstract

-

: In this paper, the analytical approaches are presented [or jeintly deternuning the profit-maximizing

configuration of the fault~tolerance real time modular cell manufacturing system. The transient{time-dependent)

analysis of Markovian models is firstly applied to modular cell manufacturing system [rom a performabihcy
viewpoint whose modeling advantage lies in its ability to express the performance thal truly matters - the user’s
perceplion of it — as well as various performance measures compositely in the context of application. The modular
cclls are modeled with hybrid decomposition method and then availabihty measures such as instantaneous
availability, mterval availability, expected cumulatdve operational (ime are evaluatedd as special cases of
performability. In addition to thiz evaluation, sensitivity analysis ol the entire manmufacturing system as well as
each machining cell is performed, [rom which the time of a major repair policy and the optimal configuration
among the alternative configurations of the system can he determined. Secondly, the recovery policies from the
machine failures by computing the minimal number of redundant machines and alse from the task [aihures by
computing the munimum number of tasks equipped with detection schemes of task [ailure(s) and reworked upon
[ailure detection, to meet the tming requirements are optimized. Some numerical examples are presented lo

demonstrate the eflectiveness ol the work.

Keywords : [ault-tolerance, real-time, modular cell manufacbhring system, performahbility,
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A2 08 07 | 0025 | 08 2 4
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Table 2. Computabional results of PAV Jor the
system.

Azb | Az 1| Az 2| AEA 3| AGYL)D

(hour} | 71-8-& | 7|&8& | 7H8 | A8

0 1.0000 1,00G0 1.0000 1.0000 10000
4 0.9729 09799 0.9575 0.9358 08351
8 0.9316 0.9368 0.9559 0.8221 06855
12 0.9258 0.5265 089449 0.7881 06387
15 0.9247 0.9238 0.9414 0.7782 06258
20 0.5245 0.9230 0.9402 07754 0.6221
24 08244 09228 09358 07745 0.6209
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Fig. B8 Sensitivity analysis of the manufacturing
system for (c=0.8, r=0.8).
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