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Impact of Soft-Error-Rate Variability on Checkpoint Mechanism

JIA Wen-Tao ZHANG Chun-Yuan

(College of Computer . National University of Defense Technology, Changsha 410073)

Abstract  Soft errors are increasingly important threats to the reliability of integrated circuits as
reduction of feature sizes to nanometer level. Chips manufactured in advanced technologies show
variations in SER(Soft-Error-Rate) caused by variations in the process parameters and operating
environment. Ongoing reduction of feature sizes and complexity of operating environment, SER
variation is increasingly manifesting. The most popular recovery method is checkpoint, and the
intervals of checkpoint can obviously influence performance. However, most ways to determine
intervals of checkpoint relying on constant SER. Theoretically speaking, self-adoptive checkpoint
which analyze occurrence of errors more carefully and dynamically match checkpoint interval to
real time SER can improve checkpoint overhead under variable SER. But benefit of SACP is
relative with SER variation, so we have to evaluate impact of SER variability on self-adoptive
checkpoint. We study impacts of theoretical variable SER on checkpoint overhead; propose a way
to predict SER based errors occurred most currently, showing practical benefits of self-adoptive
checkpoint. Results show our method can improve performance in the situation of variation above

3X amplitude and sustained time more than 12. 5%.
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Background

Soft errors including are increasingly important threats
to the reliability of integrated circuits fabricated in advanced
CMOS technologies. Checkpoint which is one of most popular
method to recovery errors is facing higher overhead as
soft-errors-rate is rising in nano-scaled chips. Many works
study on decreasing overhead of checkpoints.

Chips manufactured in advanced technologies show vari-
ations in SER caused by variations in the process parameters.
Moreover, SER is highly associated with operating environ-
ment (temperature, voltage, radiation pressure and so on),
which is not always constant. Ongoing reduction of feature
sizes and complexity of operating environment, SER variation
is increasingly manifesting.

So, our problem is how to decrease checkpoint overhead
for variable SER. The most difference between previous
works is that we are focusing on SER variation which has

rarely been studied.
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Based on how SER affected by temperature, voltage,
radiation pressure and so on, we describe SER Variation
with four parameters: average SER, variation amplitude A,
variation duration Tv and variation proportion n, with a exact
simulation, we find out how each parameter impacts the
overhead of checkpoint. We proposal a way to predict SER
based dynamic prediction window, study impacts of variable
SER on checkpoint overhead showing optimal and practical
benefits of SACP. Results show our method can improve
checkpoint overhead in the situation of variation above 3X
amplitude and sustained time more than 12.5%.
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