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Study on Reliability of Multiple Modular Redundant
Reconfigurable Computer

Li Xingwei, Bai Bo, Zhou Jun

(Institute of Precision Guidance and Control, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to improve the reliability of multiple modular reconfigurable computers with minimum cost, the reliability of different
computer architectures need to be evaluated with system power and volume consideration. First, considering the redundant reconfigurable
computer architecture of triple modular redundancy (TMR) , quadruple modular redundant (QMR) and triple modular with one cold backup,
the fault state transition diagrams of these architectures are proposed. Second, the reliability models of these computer systems are built with
Markov model. Third, considering the influences of reliability with failure rate and maintenance ratio, the reliability of different structure are
evaluated based on the above three models. The comparison of three results indicates that, the reliability of triple modular with one cold is
less than the reliability of QMR, while it is bigger than the reliability of TMR. But after considering the factors of reliability, system volume
and power consumption, the triple modular with one cold is optimal. And the reliability of a perfectly designed TMR reconfigurable system

will be higher than that of a bad designed QMR reconfigurable system.
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