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Bathtub Curve
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Spatial Distribution of System Failures
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System failures are not uniformly randomly
distributed in space.

This holds true for individual failure types,
different time windows, spatial granularity.
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System failures exhibit strong temporal

locality (not same as the traditional early
bath-tub curve).
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SBE experiencing applications

GPU core utilization or variance in utilization does not

necessarily correlate with soft-errors, application and users do!

[HPCA 2016] A Large-Scale Study of Soft-Errors on GPUs in the Field



Quarantine Job Scheduling
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Significant fraction of failures can be avoided
from interrupting production applications

\, Debug or non-production jobs can be
scheduled on quarantine nodes

[DSN 2015] Understanding and Exploiting Spatial Properties of System Failures on Extreme-Scale HPC Systems



Lazy Checkpointing
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[DSN 2014] Lazy Checkpointing: Exploiting Temporal Locality in Failures to Mitigate
Checkpointing Overheads on Extreme-Scale Systems



Optimal Checkpointing under Power-Constraints
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Under power-capping optimal checkpointing interval is quite
different than traditional optimal checkpointing interval
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(b) No checkpointing

Optimal power capping level is

different than no-checkpointing case.

[DSN 2016] Power-capping Aware Checkpointing: On the Interplay among Power-capping, Temperature,
Reliability, Performance, and Energy
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