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A High Dependability Computer Attainable
by a Tracking Redundancy Scheme

Hatsuhiko Katot

Ahigh dependability computer configured with a new concept will be proposed.
The concept was created by combining and sublating spatial diversity and time
diversity which were already worked out and proven. This paper starts with the fault
analysis of the on-board computer tested on the satellite “Hiten” and scrutinizes the
fault distribution over components constituting a typical computer system to optimize
the reliability to cost ratio. Based upon these study, the paper proposes a scheme,
which we named “Tracking Redundancy” or “Skewed Parallelism”. The paper first
introduces its generic configuration and thereafter develops its details introducing
examples to be applied at different levels of implementation and granularity. The
paper next evaluates the improvement in the system reliability expected by the
implementation of the scheme. The paper also studies the various influence of the
scheme on the system performance and cost together with their partial solutions. The
paper shows some suggestions for the extension and degeneracy of the scheme.
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