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DNNFusion: accelerating deep neural networks execution with advanced operator fusion.

Property Without graph rewriting With graph rewriting
Graph structure in equation #FLOPS Graph structure in equation #FLOPS
Recip(A) ®© Recip(A © B) 4xm*n Square(Recip(A)) © B 3xm#*n
Associative (Ao VB) o (VBO ) 5%¥mx*n AOBGC 2«mx*n
Abs(A) © Bo Abs(C) T 4xmx*n Abs(AGC)OB 3xm#*n
(A®ReduceSum(B)) © (ReduceSum(B) ©C)1 5xm«n A © Square(ReduceSum(B)) © C 3xmxn+m
AGC+AOB 3¥xm=#*n (A+B)oC 2%xm=#*n
Distributive A+AOB 2%xm=#n AO(B+1) 2xm#*n§
Square(A+B) - (A+B)oC 5%xmx*n (A+B)©0(A+B-0) 3xmxn
AOB m*n BOA m * n*
Commutative ReduceSum(BitShift(A)) 1 2%¥m=*n BitShift(ReduceSum(A)) mxn+m
ReduceProd(Exp(A)) 1 2xmx*n Exp(ReduceSum(A)) m+n+m

$ Although #FLOPS is not reduced, A is loaded once instead of twice.
T First use commutative property to swap B and Abs(C), then apply associative property.
* Even though this pattern has no #FLOPS gains, it can enable further optimization, e.g the case of 1.

T #FLOPS is calculated by assuming the reduction of ReduceSum/ReduceProd is along with the inner-most dimension.
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Niu, Wei, et al. "DNNFusion: accelerating deep neural networks execution with advanced operator fusion." Proceedings of the 42nd ACM SIGPLAN International
Conference on Programming Language Design and Implementation. 2021
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