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1 Introduction 4 Results and Discussion
Hard to achieve high utilization on mixed scalar-vector workloads Experiment Setup
The scalar sequential routines under-utilize the resources of flexible * Physical implementation of Spatzformer targeting 12-nm technology
multi-core vector architectures targeting parallel workloads . Comparison against Spatz cluster

« Simulation of multiple kernels for
performance and energy-efficiency

RISC-V is an open-source ISA for general-purpose processors. evaluation
ts vector extension V helps speed up vector operations, especially on « Performance evaluation of mixed
narallel regular workloads. vector (various kernels) and scalar

The open-source RISC-V V dual-core Spatz cluster! can flexibly (coremark) workloads

accelerate parallel computation and execute multiple tasks at once.

How to improve its performance on mixed scalar-vector workloads?
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* Implement Spatzformer vector architecture in 12-nm technology
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3 Implementation
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Dual-core Spatzformer can be reconfigured at runtime in one of two modes . Independent scalar core e —
« Split mode — each Snitch scalar core controls a Spatz vector . . | —
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« Merge mode — one Snitch controls both Spatz vector accelerators. thanks to longer vectors © s 100 1m0 s00 fmw

The remaining Snitch can execute scalar tasks independently
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Spatzformer - Reconfigurable RISC-V V architecture

 Change configuration at runtime (split or merge mode)

 Accelerate mixed scalar-vector workloads by 1.8x
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« Speed up sw-synchronized kernels (FFT) by up to 20%
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 No frequency drop and negligible area (+1.4%) and
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