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An Efficient Genetic Algorithm for System-Level Diagnosis

DENG Wei YANG Xiao-Fan WU Zhong-Fu

(College of Computer Science, Chongqing University, Chongging 400044)

Abstract  Elhadef and Ayeb devised a genetic algorithm for the system-level diagnosis of multi-
computers, where the fitness function is calculated by comparing the given syndrome with the
syndrome randomly produced by the current guess fault set. One demerit of this algorithm is that
this fitness function takes only one syndrome from many possible candidates, leading to a high
probability of incorrect diagnosis. In the present paper, the authors describe a set of equations
that govern the statuses of the units in a system. Based on this, the authors present a new genetic
algorithm for the fault diagnosis of diagnosable systems by designing a novel fitness function.
Theoretical analysis and simulation result both show that the algorithm is remarkably superior to
the Elhadef-Ayeb's diagnosis algorithm in terms of the number of iterations. The initial popula-

tion production process proposed by Elhadef and Ayeb is also justified.
Keywords system-level diagnosis; genetic algorithms; diagnosability; PMC model
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