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Abstract

Radiation-induced soft errors (transient faults) in computer systems have increased signifi-
cantly over the last few years and are expected to increase even more as we move towards
smaller transistor sizes and lower supply voltages. Fault detection and recovery can be
achieved through redundancy. State-of-the-art implementations execute two copies of the
same program as two threads, either on the same or on separate processor cores, and peri-
odically check results. While this solution has favorable performance and reliability prop-
erties, every redundant instruction flows through a high-frequency complex out-of-order
pipeline, thereby incurring a high power consumption penalty. This paper proposes mech-
anisms that attempt to provide reliability at a modest complexity cost. When executing a
redundant thread, the trailing thread benefits from the information produced by the leading
thread. We take advantage of this property and comprehensively study different strate-
gies to reduce the power overhead of the trailing core. These strategies include dynamic
frequency scaling, in-order execution, and parallelization of the trailing thread.


