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Make ML models faster!
e At Google, we achieve 5-25% speedup on important
production models by searching config space.
e Learned cost model reduces the search time.



Target Optimizations
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Layout Assignment

Example:
add
[2,4,16]{1,0,2}
{1,0,2} |:> { copy }{ max ]
reshape’s reshape — Layout [2,4,16]{0,1,2} [4,16,8]{0,2,1}
node config [128] [2,8] Assignment \ /
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Tiling Optimization: Tile Size Selection
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TpuGraphs Dataset Collections
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tile ML models (e.g. vision, generated from
NLP, speech, audio, and genetic algorithm
recommendation) ra ndom: configs
nlp: variety of generated from
transformer models random search




TpuGraphs Statistic
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Evaluation Metrics

Top-K Error: slow down compared to optimal

The best runtime of the top-k predictions | min;e x Yi |
The best runtime of all configurations  minjca yi

Ranking Correlation: ability to guide the search

Kendall-Tau (model rank, gound-truth rank)



Best GNN Baselines

Collection Kendallm Top-K1 E% Top-K2E % Top-K3 E %

Val Test  Val Test  Val Test Val Test
Layout:XLLA:Random 0.19 0.34 19.8 109 123 el 9.0 1.6
Layout:XLA:Default 0.12 0.21 3.8 14.1 1.9 06 0.3 0.2
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Layout:NLP:Default 030 0.28 4.0 4.0 3.7 3.1 3.5 0.13
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TpuGraphs

Dataset: github.com/google-research-datasets/tpu_graphs

Competition: kaggle.com/competitions/predict-ai-model-runtime

Come learn more about the conclusion of the competition and
the winning strategies at ML for Systems Workshop @ NeurlPS
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Google - Fast or Slow? Predict Al Model Ruﬁtime $50,000

Predict how fast.an-Al madel-runs- Prize Money

Google < 622 teams-+ 10 days:to go-(3 days to go-until-merger deadline)



http://github.com/google-research-datasets/tpu_graphs
https://www.kaggle.com/competitions/predict-ai-model-runtime

