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A New Data Mapping Method for Parallel Hessenberg
Double Shift QR Algorithm

RELI SUDA,t AKIRA NISHIDAt and YOSHIO OYANAGIt

The double shift QR method for Hessenberg matrices is one of the most reliable eigensolvers
for asymmetric real matrices. However, the parallel efficiency of the double shift QR method
has been unsatisfactory, because no data mapping method that enables advance computation
of the look-ahead step and communication latency hiding was known. This paper proposes
a new data mapping method, where the perfect load balance and the streamlined pipeline
of computations are achieved with the advance computation of the look-ahead step and the’
communication latency hiding. Our implementation of the parallel QR method on AP1000+
achieves 50% parallel efficiency for n/p & 50, where n and p are the matrix size and the
number of processors, respectively. The parallel efficiency reaches 80% for n/p &~ 100 and
90% for n/p ~ 150. Such a high parallel efficiency was not observed in other researches, and
it proves that the proposed method efficiently exploits the parallelism of the double shift QR
method.
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