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Tensors
! But: data often sparse

6

99.99999998%
Zeros in Amazon Review Tensor 2017













































































































Conclusion and Thoughts 
#  General compiler for algebraic tensor expressions

25



Conclusion and Thoughts 
#  General compiler for algebraic tensor expressions

#  Abstractions → flexibility + versatility (storage, iteration graphs, merge lattices)

25



Conclusion and Thoughts 
#  General compiler for algebraic tensor expressions

#  Abstractions → flexibility + versatility (storage, iteration graphs, merge lattices)

#  No performance-generality tradeoff

25



Conclusion and Thoughts 
#  General compiler for algebraic tensor expressions

#  Abstractions → flexibility + versatility (storage, iteration graphs, merge lattices)

#  No performance-generality tradeoff

#  FOSS software

25



Conclusion and Thoughts 
#  General compiler for algebraic tensor expressions

#  Abstractions → flexibility + versatility (storage, iteration graphs, merge lattices)

#  No performance-generality tradeoff

#  FOSS software

$  Limitations  
parallel execution mode, (transpose/format*), conversion when merging;  
(no algebraic transformations)

25



[1]    F. Kjolstad, W. Ahrens, S. Kamil and S. Amarasinghe, "Tensor Algebra Compilation with Workspaces," 2019 IEEE/ACM International 
Symposium on Code Generation and Optimization (CGO), Washington, DC, USA, 2019, pp. 180-192, doi: 10.1109/
CGO.2019.8661185.

Conclusion and Thoughts 
#  General compiler for algebraic tensor expressions

#  Abstractions → flexibility + versatility (storage, iteration graphs, merge lattices)

#  No performance-generality tradeoff

#  FOSS software

$  Limitations  
parallel execution mode, (transpose/format*), conversion when merging;  
(no algebraic transformations)

$  Future work  
dimension formats (crd*), /temporary dense workspaces*[1]), JIT
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