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ABSTRACT

Reactive failure management techniques are required to mitigate the impact of errors in high performance computing.
Checkpoint is the standard recovery technique for coping with errors. An application employing checkpoints periodically
saves its state, so that when an error occurs while some task is executing, the application is rolled back to its last
checkpointed task and resumes execution from that task onward. In this paper, assuming the time-to-errors are independent
each other and generally distributed, we analyze the checkpointing model with instantaneous error detection. The
conventional assumption that two or more errors do not take place between two consecutive checkpoints is removed.
Given the checkpointing time, down-time, and recovery time, we derive the reliability of the checkpointing model. When
the time-to-error follows an exponential distribution, we obtain the optimal checkpointing interval to achieve the maximum
reliability.
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Fig. 1 Checkpointing model with instantaneous error detection
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Table. 1 Optimal checkpoint interval and reliability

1 C= R=100sec, D= 10sec C= R=500sec, D= 50sec C= R=900sec, D=90sec
X0 T e | ) T (s | R, 7y (500) Ar,y)
1000 383 55.26% 698 17.43% 821 6.67%
2000 568 67.79% 1102 34.10% 1351 19.80%
4000 829 77.12% 1682 50.52% 2120 36.71%
8000 1199 83.85% 2505 64.12% 3220 52.80%
16000 1723 88.62% 3674 74.44% 4784 65.89%
32000 2464 91.98% 5329 81.93% 7002 75.74%
64000 3511 9435% 7670 87.26% 10142 82.86%
128000 4993 96.02% 10983 91.03% 14585 87.92%
256000 7089 97.19% 15668 93.68% 20870 91.49%
512000 10053 98.02% 22295 95.54% 29761 94.01%
1024000 14244 98.60% 31668 96.86% 42335 95.77%
2048000 20172 99.01% 44922 97.78% 60117 97.02%
4096000 28555 99.30% 63667 98.43% 85266 97.89%
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