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A ROBUST AND EFFICIENT PARALLEL SVD SOLVER
BASED ON RESTARTED LANCZOS BIDIAGONALIZATION *

VICENTE HERNANDEZ', JOSE E. ROMANT, AND ANDRES TOMASH

Abstract. Lanczos bidiagonalization is a competitive method for cotimg a partial singular value decompo-
sition of a large sparse matrix, that is, when only a subs#iesingular values and corresponding singular vectors
are required. However, a straightforward implementatibthe algorithm has the problem of loss of orthogonality
between computed Lanczos vectors, and some reorthogati@iizechnique must be applied. Also, an effective
restarting strategy must be used to prevent excessive ly@ivihe cost of reorthogonalization per iteration. On the
other hand, if the method is to be implemented on a distribaiemory parallel computer, then additional precau-
tions are required so that parallel efficiency is maintaiasthe number of processors increases.

In this paper, we present a Lanczos bidiagonalization phaeeimplemented in SLEPc, a software library for
the solution of large, sparse eigenvalue problems on pamputers. The solver is numerically robust and scales
well up to hundreds of processors.
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