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CALU PRR: a communication avoiding LU factorization algo-
rithm with Panel Rank Revealing Pivoting

This presentation discusses the LU decomposition with Panel Rank Revealing(LU PRR), an LU
factorization algorithm based on a new pivoting strategy that performs Strong Rank Revealing QR
on the panels to choose the pivot rows. LU PRR is more stable than Gaussian elimination with
partial pivoting (GEPP), with a theoretical factor growth upper bound of (1+2b)

n
b , where b is the

size of the panel used during the factorization. Our extensive numerical experiments show that the
new pivoting scheme is as numerically stable as GEPP but is more resistant to pathological cases
such as the Kahan matrix.

We also present CALU PRR, a communication avoiding version of LU PRR that is optimal in
terms of communication. As the CALU algorithm, this algorithm is based on tournament pivoting,
but leads to a more stable algorithm than CALU in terms of factor growth.


