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Introduction

We present MDH-DSL:

- expresses data-parallel computations
in a reduction-aware manner

- allows user-defined reduction operators
- is grounded in the MDH formalism [1]

[1] Rasch, "(De/Re)-Composition of Data-Parallel Computations via Multi-Dimensional Homomorphisms", TOPLAS'24
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Limitations of Existing DSLs

3



Limitations of Existing DSLs

4



Limitations of Existing DSLs

5



Limitations of Existing DSLs

…
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Addressing the Limitations with MDH-DSL

⇒ Reductions are
     first-class citizens

⇒ Reductions can
     be user-defined

⇒ Nested Reductions
     can explicitly be
     expressed
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Evaluation: Performance Advantage for Nested Reductions

⇒ Explicitly handling nested
     reductions achieves
     high performance

Case Study: Deep Learning (MCC) on NVIDIA A100 GPU
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Evaluation: Performance Advantage for Nested Reductions

⇒ Explicitly handling custom
     reduction operators
     achieves high performance

Case Study: Data Mining (PRL) on NVIDIA A100 GPU
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Evaluation
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Questions?

https://richardschulze.net
r.schulze@uni-muenster.de
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Nested Reduction vs. Flat Reduction
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