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Reliability Evaluations of a Microprocessor System
with Limit Processing Time

MITSUHIRO IMAIZUMI,t KAZUMI YAsurtt and TOSHIO NAKAGAWATt

A large number of a microprocessor have been widely used in many practical fields and
the demand for improvement of its reliability has increased. A watchdog processor is a small
and simple coprocessor that detects errors by monitoring the behavior of a microprocessor,
i.e., it detects a large number of errors by monitoring the control flow and memory access
behavior. However, it is impossible to detect any errors. Therefore, it would be necessary to
develop a watchdog processor with more advanced capabilities and to improve the reliability
of the whole system including a microprocessor. This paper considers reliability problems of
a system with N microprocessor units where each microprocessor unit consists of micropro-
cessor and watchdog processor. If the operating unit cannot finish one processing by errors
until limit time, it changes to one of standby units. The mean time and the expected number
of processings until system failure are obtained. Using these results, the cost effectiveness is
derived and an optimal number of microprocessors which minimize it is discussed analytically.
Finally, numerical examples are given under suitable conditions.
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