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Performance and accuracy of the AllReduce algorithm
for the Householder QR factorization

DaISUKE MoRy, ' Yusaku Yamamoro!! and SHao-Liang Zuanc'?

Up to now, the Householder QR algorithm has been one of preferred methods for QR fac-
torization because of its high orthogonality of Q. However, due to its strong sequential nature,
it is not straightforward to accelerate the algorithm by parallel computation. Recently the
AllRedece algorithm, which bas large grain size, was proposed. This algorithm makes it pos-
sible to increase the grain size by dividing the target matrix into the upper and the lower
submatrices and performing the QR factorization of each submatrix independently. While
the AliReduce algorithm is applicable to various QR factorization methods, we focus on ap-
plication to the Householder QR algorithm in this report. We will comupare the performance
and the accuracy of the conventional method and the AllReduce algorithm.
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algorithm Householder QR:
fori=1toN

compute ||ai|2 (8))

generate u; from ||ai|2

H,=1I- 2uiug1

A = HiA; )
end for
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