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Abstract

Sparse computational kernels comprise an increasingly important workload domain for many fields,
including bioinformatics, chemistry, web graph analysis, graph processing and are becoming
ubiquitous in deep learning applications. Sparse workloads exhibit unique characteristics and very
random data access patterns, which result in critical performance challenges in modern computing
systems. In this talk, I will describe the challenges introduced in sparse kernel executions and I will
open up several opportunities in the software, system, and hardware level to tackle sparsity. First, I
will present an algorithmic engineering approach to improve performance of sparse convolution, a
widely used sparse machine learning operator, in server-class GPUs. Second, I will present an
adaptive hardware mechanism to mitigate data movement costs of low-locality sparse applications
running on disaggregated systems. Finally, I will briefly describe a few design choices for efficient
execution of sparse computational kernels in Processing-In-Memory systems. I will conclude by
describing and advocating a principled approach to tackle sparsity that can enable us to more
efficiently execute such important computational kernels.
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