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Exploration of Silent Data Corruption Detection Methods in Large Models
—— Based on Mean Fluctuation Statistics

Zhang Qi', Zhang Na?, Yan Xiaodong®
1.Shandong University, Jinan, Shandong 250000
2.University of Alberta, Alberta, Canada T6G 2R3
3.Xi'an Jiaotong University, Xi'an, Shanxi 710000

Abstract : This paper explores the Silent Data Corruption (SDC) issue encountered in the training of large models
with deep learning techniques. SDC is caused by hardware failures and is difficult to be captured by the
internal error reporting mechanisms of the processor, potentially leading to unexpected training results.
To explore the detection methods for SDC, this paper selects the historical gradient values in the Adam
optimizer as the observation objects and conducts a comparative analysis using three methods: the
law of large numbers threshold test, the probabilistic Cusum test, and the mean fluctuation statistic
test. The experimental results indicate that the law of large numbers threshold test method is mainly
applicable to situations where data errors are relatively large and is insensitive to minor changes.
Although the probabilistic Cusum test method shows a significant improvement in test accuracy, there
is still a gap compared with the mean fluctuation statistic test, and it also has specific requirements
for the data structure. The mean fluctuation statistic test method can accurately capture tiny errors by
skillfully accumulating historical statistical information. Meanwhile, it is suitable for different data types,
achieving good test results and possessing strong versatility.

Keywords : hardware failure; silent data corruption; change point detection; two-armed bandit
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