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Performance Prediction of Large-Scale Parallel Computing by
Regression Model with Non-Negative Model Parameters
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The purpose of this study is to establish a methodology for the performance prediction model for large-scale parallel computing.
We have proposed a method that improves predictive ability by suppressing overfitting with non-negative constraint [1]. We have
compared the proposed method with the lasso, which is often used in the sparse modeling field, and found that the predictions of
the proposed method accurate better than the lasso’s ones [2]. Using the proposed method, we make predictive models of HPL
running on an SGI ICE X and EgenExa [3] running on the “K” computer as the modeling examples of large-scale parallel
computing. The results of that are reported in this paper.
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F 72 2 (N-k+1) (k=1, N-2IZtbfl5 5. ZnaXh 11TEIC
7. 24TH Ti% MPI_Bcast DiEEEZ%E L, 31THT
i% MP1_Allreduce %0 MPI O E 4 & & L 7-.
%ﬁf%jﬁ (9)
+c,N’log, p

+C,N? +¢ N?+c N +cy

TF LD 728 OBLT — # 13 N={10000, 20000, 30000}
pLe={16, 64, 256, 1024, 4096} & pur={32, 128, 512, 2048,
8192} 2 FHHD T — & Z =, il % 1E N=30000 @ pis
1%, B 7 OROED XD e o TR OT — 5T,
pup iZ LBIOEERDOT -4 THDH. ZOFT—H ZH\ LP
TRELTEET NIRRT A—FREITRT.

#5 LPICEDEERIREET NIRRT A—HFRE
C10 C11 C12 C13 Ci4 C15 Ci6
ps | 1.295 | O 0 | 5.013 0 (1932 | 0

. 10-8 -10-14 <104
pup | 3.847 | O 0 |2675 | 0 | 2235]| O
. 10-8 -10-14 <104

# 5 THETRWEKRE S Z®IRL, MPIAETOET L
X LTRA0)EED.

ClONT;+C13N3+C15N (10)
K 13 1T — 2 2ET UL LR THD. (TP T
OWHIT LB, HIZUB TH L. BEATOERIIWET LD
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SEHMETH 5. KIL N=20000 & 30000 78 & 5 F2 B S48 %
EFFALTND D L ERT.
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#F6 PDDDETINNRT A—H
C1 C2 Cs Cs Co Cio C13 Cis
1.639 | 3.093 | 7.115 | 1.357 | 2.170 | 2.571 | 3.844 | 2.084
-10" | -107 | -10% | -10® | -10° | -10® | -10% | -10*
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5. BiREFELYD

HPL ®E T /ULIZEBWT, ADMEEFFD ¢, csTHIZZ 1L
EFTORBRMPLIITHMTERWEERKTH - 2.
EigenExa @ ca & ¢s D p OFEFRICK BT b 2 E
TORBRPHIXTHTERWEEEETH-TZ. ZD LD
RRMOBGIZHEE L -HE, ETNICHTHIAT—V
TETME, FEA e T A=Y T HET IV
bZATW, BERBOBEMZ RO D ZENEETH T,
F 7= EigenExa @ MPI #DE T MEDFED X 9, HEE
BIEATRITE 2561, N & paEfe 357 VB
EEET -2 EHOT LP ICL O EERIREZITH 2 Lick
", F%’%?N%ﬁ%HELT%TWM%Wzé;k%

L.

SHITFEHI AL, REOWFLERDET MBI
R EEHEE L, KBS R R OMRE T R A ML L
TWETZW.
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