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An Adaptive Checkpointing Scheme for Fault Tolerance
of Real-Time Control Systems with Concurrent Fault Detection
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Abstract: The checkpointing scheme is a well-known technique to cope with transient faults in digital systems. This paper proposes
an adaptive checkpointing scheme for the reliability improvement of real-time control systems with concurrent fault detection
capability. With concurrent fault detection capability the effect of transient faults are assumed to be detected with no latency. The
proposed adaptive checkpointing scheme is based on the reliability analysis of an equidistant checkpointing scheme. Numerical data
show the proposed adaptive scheme outperforms the equidistant scheme from a reliability point of view.
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Fig. 1. Example execution patterns of a task with checkpointing.
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Table 2. Performance comparison bet. the equidistant scheme and the

adaptive scheme.
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5 0.906645 | 0.907550 0.907385 - 0.907715
6 0.908453 | 0.911223 0.911064 - 0.911383
7 0.910259 | 0.914871 0.914713 - 0.915029
8 0.912971 | 0.920262 0.920068 - 0.920456
9 0.915684 | 0.925688 0.925517 - 0.925860
10 0919304 | 0.931801 0.931639 - 0.931964
11 0.922929 | 0.939577 0.939487 - 0.939666
12 0.927462 | 0.947368 0.947264 - 0.947472
13 0.932009 | 0.956271 0.956138 - 0.956403
14 0.937465 | 0.966394 0.966294 - 0.966495
15 0.942944 | 0.976567 0.976469 - 0.976665
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21 0.987168 | 0.998239 0.998222 - 0.998257
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23 0.996885 | 0.999053 0.999039 - 0.999066
24 0.997330 0.999427 0.999419 - 0.999435
25 0.997850 | 0.999671 0.999656 - 0.999685
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