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ABSTRACT

Faults detection and containment requirements are typically allocated from a top-level
specification as a percentage of total faults detection and containment, weighted by failure
rate. This faults detection and containments are called as a fault coverage. The fault coverage
requirements are typically allocated identically to all units in the system, without regard to
complexity, cost of implementation or failure rate for each units. In this paper a simple
methodology and mathematical model to support the allocation of system fault coverage rates
to lower-level units by considering the inherent differences in reliability is presented. The
models are formed as a form of constrained optimization. The objectives and constraints are
modeled as a linear form and this problems are solved by linear programming. It is identified
by simulation that the proposed solving methods for these problems are effective to such
requirement allocating.
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C = P (FD, FCo | fault existence) (1)
where C : Fault Coverage,
P ( FD, FCo | Fault Existence) : 3419 g} et 2¢3hx % 3¢ 8§
FD : Fault Detection
FCo : Fault Containment
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A%k FCol A9 ‘1ol S3@sEe A5 4A AFd o2ig T 48 714 44 4 44 74
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Minimize Costy,
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) FCos = 23~ pp- 0.9
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Unit MTBF FR/FRys i FR FC_ 09 | FC_1.0 FC_con
1 20,000,000 i 0.00039 0.05 : 0.00000 i 0.00000 0.90
2 10,000,000 ;| 0.00078 0.10 ¢ 0.00000 ;| 0.00000 0.90
3 5,000,000 | 0.00155 020 ¢ 0.00000 i 0.00000 0.90
4 3,000,000 | 0.00259 033 i 0.00000 i 0.00000 0.90
5 1,000,000 { 0.00777 1.00 | 0.00000 i 0.00000 0.90
6 500,000 i 0.01554 200 0.00000 i 0.00000 0.80
7 200,000 : 0.03886 500 : 026300 0.00000 0.90
8 50,000 ¢ 015542 ¢ 20.00 i 0.95000 i 0.79076 0.90
9 10,000 i 0.77710 ;| 100.00 | 0.95500 i 1.00000 0.90

system 1.00 i 12868 i 216800 | 1.79076 8.10
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