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Abstract: EDAC( Error Detection and Correction ) based information redundancy is a well-known system level fault-tolerance
technique for SEU( Single Event Upset) in space applications. Software-implemented EDAC technique is a substitute for hardware-imple-
mented EDAC. The encoding and checking program is added to detect and correct memory errors through accommodate extra ECC( Er-
ror-correcting Codes ). The reliability of software-implemented EDAC would be analyzed for capability and the code rate of error-correc-
ting code, the scrubbing interval and the number of program words protected. Simulation and analysis are presented to the random error
of a single-bit upset, that the capability and code rate of the codeword, the scrubbing interval can be increased without appreciably af-
fecting reliability, however reducing the number of program size protected would be obviously improve the reliability. It can provide im-
portant reference for application among the memory resource, real-time performance and reliability of choice.
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Fig.2 Memory organization of the software-implemented EDAC
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Fig.3 Reliability comparison of EDAC and no EDAC
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Fig.4 Reliability comparison of two coding methods
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Tab.2 Reliability comparison of different code rates

n 24H 48H 72H
(78,64) 0.82 0.88253 0.77887 0.68738
(22,16) 0.73 0.88253 0.77886 0.68737
(12,8) 0.67 0.88253 0.77886 0.68737
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Fig.5 Reliability comparison of different scrubbing

interval with schedulability
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Tab.3 Reliability of different scrubbing intervals

[HE Bl 24H 48H 72H
1 second(N=1) 0.8825 0.7789 0.6874
10 second(N=10) 0.8817 0.7774 0.6854
100 second(N=100) 0.8816 0.7772 0.6852
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Fig. 6  Reliability comparison of different scrubbing

interval with unschedulability
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Fig. 8 Software fault-inject flatform
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Tab.4  Result of several experiments
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