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Acceleration and Optimization of Layer Normalization Based on
Sunway Many-core Architecture

WANG Xin, YAO Bingtong
(Key Laboratory of Advanced Process Control for Light Industry (Ministry of Education) ,
Jiangnan University, Wuxi 214122, China)

Abstract; To address the memory access-intensive issue of layer normalization in high-performance computing. this
paper proposes a parallel layer normalization computing scheme on a Sunway multi-core processor platform, and its core idea
is to efficiently utilize the computational resource and bandwidth of an SW26010P multi-core processor. Two different core
distribution strategies are adopted to classify the data, and optimization techniques such as double buffering, DMA technolo-
gy, and SIMD vectorization are combined to effectively realize the parallel processing of computational tasks. Experimental
results demonstrate that, compared to the main core serial algorithm this parallel approach achieves a maximum speedup
ratio of 55. 48. Compared to the parallel layer normalization without SIMD instruction optimization, the maximum effective
computing power acquired by the data parallel optimization of layer normalization with SIMD instructions reaches
28. 25 GFLOPS.
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