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I-LIB: An Automatically Tuned Parallel Numerical Library
and Its Performance Evaluation

TAKAHIRO KATAGIRI, " HiSAYASU KURODA
Kryosai OHSAWA® and YAsuMAsA KANADAft

In this paper, we report functions and performance for I-LIB (Intelligent LIBrary) which
is parallel numerical library with an auto-tuning facilities. Already developed I-LIB rou-
tines include linear equation solvers which are LU factorization routine (ILIB_LU) for dense
matrices, GMRES(m) routine (ILIB_GMRES) for sparse matrices, and tridiagonalization rou-
tine (ILIB_TriRed) for dense symmetric eigenproblem. The HITACHI SR2201 and HITACHI
SR8000 both of which are distributed memory parallel machines are used in our performance
evaluation. From the experimental results, we found that ILIB_LU routine attains 80% or more
efficiency to theoretical peak performance, ILIB_.GMRES attains 52 times speed-up by setting
flexible parameters, and ILIB_TriRed attains 1.8 times speed-up by using our auto-tuning

facilities.
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(a) 0O 1
~ 1.0 2.0
PE 8 16 64 128 8 16 64 128
T1(itr.) 49.6(43) 36.7(43) 20.9(43) 22.0(43) 353.3(337) 277.6(323) 153.9(323) 143.9(323)
T2(itr.) 40.5(18) 24.0(19) 8.3(19) 5.3(20) 124.9(332) 86.6(321) 22.8(321) 13.7(321)
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(b) 00O 2
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PE 8 16 64 128 8 16 64 128
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M.V.T 52.7 24.4 6.2 2.8 15.2 7.8 1.8 0.9
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max m 128 128 128 128 128 128 128 128
Unroll P(3,5) P(3,5) P(2,5) P(2,5) P(3,5) P(3,5) P(3,5) P(2,5)
Com.M Send Send Send Send Send Send Send Send
Ort.M CGS CGSs CGs CGS CGS CGS CGs CGSs
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T2(itr.) 81.9(288) 42.5(300) 7.3(417) 4.7(417) 45.7(176) 25.3(199) 11.3(306) 4.3(272)
M.V.T 52.0 26.4 2.9 2.0 32.5 17.8 5.9 2.4
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h,v.T 0.9 0.5 0.3 0.3 0.6 0.3 0.3 0.2
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