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As system scale increases and process technology shrinks, it is anticipated that future large-scale systems will experience increasingly higher fault rates. Data checkpointing is an important fault tolerance mechanism in many large-scale systems. However, the storage space and time costs of check-pointing 
overwhelm not only the normal simulation runs but also the post-simulation data analysis. One common practice to address this problem is to apply data compression techniques to reduce the data size. While lossless compression techniques are generally ineffective for scientific data, lossy compression techniques have received much attention recently as certain error rates are acceptable in scientific simulation codes.

This talk first presents our finding that the relative changes in data values between two consecutive simulation iteration are not significantly different from each other. Thus, capturing the distribution of relative changes in data, instead of storing the data as it is, allows us to represent the temporal dimension of the data and learn the evolving distribution of changes by applying machine learning algorithms. Such learned knowledge can lead to an order of magnitude of reduction in checkpoint data while guaranteeing user-defined error bounds for each data point. This talk also presents a mechanism to exploit the learned distributions of data changes and how to encode them into an indexing space that can be concisely represented.
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