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Abstract: In many reliability-critical applications, computers are required to have higher performance, lower
power dissipation and fault tolerance simultaneously. Traditional software fault tolerance uses a great deal of branch
instructions to detect errors, thus brings great overhead in both performance and power dissipation. In this paper, an
error flow model is suggested, and it is used to explain the algorithm of error flow compressing. In error flow
compressing algorithm, branch instructions are reduced greatly, while total instructions remain the same. The
simulated results on Wattch of FFT benchmark from project StreamIT show that compared with the traditional
EDDI error detection algorithm, the EFC can reduce total branch instructions by over 24%, improve IPC by over
12%, and at the same time, reduce the power dissipation by nearly 5%, at loop parameter n=2%. Further reasoning
shows that the reduction of branch instructions can be as much as over 43% when there are 8 store instructions in
the innermost iteration.

Key words: SIHFT (software implemented hardware fault tolerance); COTS; error flow model; error flow
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add.s $fo,$fo,1
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Fig.5 Error flow of EDDI
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Table1 Instruction summary
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Instruction type fft.s baselS.s fcomplS.s
Load 6 6 6
Store 4 4 4
FP arithmetic 10 20 26
FP compare 0 4 1
FP cond. branch 0 4 1
Summary 31 53 53
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