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Abstract: A data and knowledge-driven stability assurance scheme for such clusters was proposed to address the is-
sues of frequent hardware failures, persistently high task training failure rates, and difficulties in cross-domain prob-
lem localization within ultra-large intelligent computing clusters with over ten thousand computing cards. The cluster
performance data was collected by employing heterogeneous resource integrated collection technology and distrib-
uted real-time big data ETL techniques. Fault diagnosis was performed using an enhanced SA-BiLSTM deep learning

model, improving the explainability of diagnostic model outputs via knowledge graph analysis and matching for the
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generation of fault diagnosis reports. In the process of extracting time series features with the deep learning model,

weighted fusion of features extracted at different scales , thereby improving the accuracy of the fault diagnosis model.

In fault diagnosis simulation experiments conducted on an 18 000-card cluster, it was observed that the loss value

gradually converged and stabilized at 0.047, achieving an accuracy rate of 98.4%. Practical has shown that the pro-

posed stability assurance scheme can effectively support large-scale model training and enhance the reliability of intel-

ligent computing clusters, providing a solid foundation for the construction of larger-scale intelligent computing clus-

ters and the training of large models in the future.

Key words: intelligent computing cluster, fault diagnosis, SA-BiLSTM, knowledge graph
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