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Abstract

Checkpointing is one of common methods of realizing fault-tolerance for real-time systems. This paper presents a
scheme to determine checkpoint intervals using probabilistic optimization. The considered real-time systems comprises
multiple tasks in which transient faults can happen with a Poisson distribution. Also, multi-tasks are scheduled by the
non-preemptive Rate Monotonic (RM) algorithm. In this paper, we present an optimization problem where the
probability of task completion is described by checkpoint numbers. The solution to this problem is the optimal set of
checkpoint numbers and intervals that maximize the probability. The probability computation includes schedulability
test for the non-preemptive RM algorithm with respect to given numbers of checkpoint re-execution. A case study is
given to show the applicability of the proposed scheme.
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Table 1. P(T) vs. checkpoint numbers for the real-time
system with T1=(1,0.35), T>=(2,0.55), and
T5=(4,0.5).
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(1L,15) 08383 | (1,32) 07872 | (219 0.6737
(1,16) 08378 | (1,33) 07869 | (221 0.7869
1,179 07557 | (1,34  0.7387 | (222 0.6907
(1,1,8)

(1,190 07556 | (1,36) 06839 | (224 0.6839
0.6805
06771

11,100 07556 | (1,37 0.6805 | (225
06771 | (226
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0.6839 (31,1) 06873
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(
(

)
)
)
)
)
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)
)
)
)
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(122) 08743 | (145 06805 | (3,12  0.6839
(1,23) 08736 | (151 06873 | (313  0.6805
(124) 07928 | (152) 06839 | (314 06771
(1,25)  0.7482 (2,1,1) 07948 | (32,1) 0.6805
(126) 07456 | (2,12) 08320
(1,270 07454 | (21,3) 08315 | Others 0
(1,2,8)  0.7451 (2,1,4)  0.8309
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Jii E J21 E Ji2 EJB,I Bl Jis E‘ J22 E Jia E ‘
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0 1 2 3 4
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Fig. 2. Non—preemptive RM scheduling for the tasks
T=(1, 0.35), T2=(2, 0.55), and Ts=(4, 0.5) with optimal
checkpoint numbers {n";,n",n"3}={1,1,2}.
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