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Performance Evaluation of an Automatically Tuned Parallel
Sparse Direct LU Factorization Routine

oo O f oo oo % oo oot oo oof
OSAWA Kiyoshi KATAGIRI Takahiro KURODA Hisayasu KANADA Yasumasa

foooooooooOODOOODOOO foooooooooooo
'oopDoO0ODOO0O0DO0OO0O0DODOOO0ODOOODOO0

Department of Information Science, Graduate School of Science, the University of Tokyo

Research Fellow of the Japan Society for the Promotion of Science

Computer Centre Division, Information Technology Center, the University of Tokyo

Abstract: In this paper, we report functions and performance for parallel LU factorization
routine (ILIB_RLU) as a system of linear equations solver. It is one of I-LIB (Intelligent LIBrary)
routines which include auto-tuning facilities. In the use of ILIB_RLU, users do not need to care
precisions of answers, since coefficient matrices are treated as dense matrices and the equations
are solved by a direct method. ILIB_RLU reduces computation area in order to attain speed-up.
The auto-tuning facilities optimize performance without specifying parameters. Both HITACHI
SR8000 and HITACHI SR2201 which are distributed memory parallel machines are used in
our performance evaluation. From the experimental results, we found that ILIB_RLU routines
attains 72.5% efficiency to theoretical peak performance and 39.0 times speed-up to normal LU
factorization for the real problem size of 41296 by our auto-tuning facilities. In addition, we
investigate knowledge found on ILIB_RLU and discuss how to apply the knowledge for auto-tuning

facilities.
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