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Attention with Bias o = softmax(% +Db)v. FlashBias: Reach the Theoretical Efficiency Upper Bound Speed up without any loss of accuracy
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GPT-2 with ALiBi (R=2, Exact decomp)

e S f(XqirXig) =i — j, a(Xqs) = [1,1] and du(xk,5) = [-j, 1]
Flex/FlashAttention Fails, Try FlashBias! Given Sequence len N, Channel dim C, SRAM size S and C=aN, S=BNC Inference: 52.5-91.6TFLOPs/s; Train: 42.7—51.8TFLOPs/s
1.5x speedup for Pairformer in Alphafold 3

» Why FlashAttention is fast? Underlying low rank assumption

1) FlashAttention 10 Complexity is © ((1 + i) ﬁ) smaller than standard attention SwinV2-B (R=16, SVD decomp) 0.4735—0.190s

2x speedup for Swin Transformer v2

Pure FlashAttention 9.376% 19.234% 0.180 3957

Key Challenge: Attention Bias is not sparse.
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