Spatial Computing Architectures for Deep Learning Workloads

Abstract: To meet the stringent energy-efficiency and performance needs of deep learning
workloads, minimizing data movement is crucial. This trend plays to the strengths of
spatial architectures, including not only FPGAs but also processor arrays with mesh
interconnects like the Cerebras Wafer Scale Engine and AMD Al Engine arrays. Spatial
architectures also have characteristics that make them particularly well-suited to More-
than-Moore integration that stacks multiple dice, connects them with interposers, or
leverages wafer-scale integration. To explore this broad architecture space, we need to
not only update FPGA CAD tools, but to also create entirely new tool flows for spatial
processor arrays. In this talk, | will discuss the relative strengths of these spatial platforms
vs. GPUs across a range of deep learning applications, outline how the different platforms
are exploiting More-than-Moore integration, and give an overview of the tools we are
creating to help enable and explore 3D FPGAs, new embedded FPGAs, and spatial
processor arrays.
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