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Unifying both can result in the best of both compression
and performance
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TACO models tensor formats as a hierarchy of per-dimension formats

[Kjolstad et al. OOPSLA, 2017] "
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TACO models tensor formats as a hierarchy of per-dimension formats

Slice 3
Coordinates




TACO models tensor formats as a hierarchy of per-dimension formats

[A] | ] ] .
Row
| | | [B]  coordinates
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TACO models tensor formats as a hierarchy of per-dimension formats
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Per-dimension formats can be composed in many ways
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Level formats can be composed in many ways

Dense Compressed Singleton

[Chou et al. OOPSLA, 2018]

13



Level formats can be composed in many ways
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Optimizing computations on lossless compression formats
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Code Generation

* Implemented as an extension to TACO
* |Integrated support for our new abstractions into the format language
 Added compiler support for generating efficient code using our abstractions

e Added our new level formats
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Results

Out;; = (A; A ROL;) ® (B; A ROI)
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Data Compression Ratio
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Results
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In conclusion

 We can automatically generate kernels that compute with both lossless
compressed and sparse formats

* Our new abstractions enable implementation of many lossless compression
formats

* |t is possible to get both the best compression and performance
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