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Power-Performance Evaluation of
Fault Tolerant Numerics on GPUs

DAICHI SHIMADA, 2 Naovya MARUYAMA, 112
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and SATOSHI MATSUOKA 1213

Recently, GPU is becoming a viable commodity for not only graphics process-
ing but also scientific computation requiring enormous amount of calculation.
However, fault tolerance has not been considered for the calculation in GPUs.
Soft errors such as bit flips can produce wrong results unless any fault-tolerance
techniques are employed. To establish the guideline toward performance-power
efficient fault tolerant GPU computing, we examine redundant computation in
matrix multiplication. We implemented eight different versions of redundant
matrix multiplication and examined the impact of the power-performance of
each version. Our redundant matrix multiplication implementation achieved
higher reliability than that of CUDA SDK matrix multiplication with 1.88x
energy increase.
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