"#$%&' ()*" +$-$./&'&0/)&")
123)455%&67-&"'0

,8%739755
4#:&0".))'&69%% R7=>$.

TTTTTTTTTTTTTTT

LLLLLLLLL
BIG ORANGE. BIG IDEAS."



Non-Determinism and Correctness in HPC
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Impacts of Non-Determinism on Scientific Outcomes
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Interaction Between Non-Associativity and Non-Determinism
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Impacts of Non-Determinism on Correctness
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Linking observable non-determinism to its root causes
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Workflow for Non-Determinism Characterization
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Workflow for Non-Determinism Characterization

? Phase 1: JAH&-C)178%,()A.(A)"&*#&"/,-#3-" " A3,
* Phase 2: Quantify cross-execution trends in non-deterministic
communication via graph similarity

* Phase 3: Detect periods of anomalous execution dissimilarity
and localize potential root causes




From Traces to Event Graphs
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From Traces to Event Graphs
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Summary of Event Graph Model
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Workflow for Non-Determinism Characterization

* Phase 1: Build graph-structured models of executions
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* Phase 3: Detect periods of anomalous execution dissimilarity
and localize potential root causes




Graph Similarity via Graph Kernels
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Quantifying Non-Determinism via Graph Kernel Distance
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Kernel Distance Evaluation Methodology
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Comparing Runs via Kernel Distance
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Comparing Runs via Kernel Distance

Height of bar == graph kernel distance
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Kernel Distance Trends Across Multiple Runs
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Workflow for Non-Determinism Characterization

* Phase 1: Build graph-structured models of executions

* Phase 2: Quantify cross-execution trends in non-deterministic
communication via graph similarity
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Event Graph Slicing
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Distributions of Kernel Distances
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Kernel Distance Trends Over Time
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Linking Observed Non-Determinism to Root Causes
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Kernel Distance Time Series for miniAMR
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Identifying Anomalous Slices
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Linking to Potential Root Causes
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