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A Modeling Method to Predict Parallel Runtime for Hundredfold
Growth in Scale of Computation

SHIGEO ORII™  YAMAMOTO YOSHIRO™

We propose a novel method to Predict Parallel Runtime for Hundredfold Growth in Scale of Computation. The method solves
simultaneous inequalities for a residual to obtain model parameters restricted in the non-negative range. The simplex method of
linear programming with rational arithmetic minimizes the residual and gives model parameters as an exact solution of the
simultaneous inequalities. Because the exact zero value becomes the solution for model parameters whose bases functions create
large residuals than the minimum residual, over fitting can be suppressed automatically. And furthermore, we can improve
predictive power of the model by removing the other over fitting terms using the maximum of residuals in the solution obtained.
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TMELTETANT A—ZERE L. ZhER4

FRIOMEBRBRAL 717 T. K5I AT O#PHH B
FOFEMRT X E—FHL, THAOBRAELTHNEZ E
Wb,

n2 n
Tup(p,n)=ay - —+ag-N+ay —
p

(13)
FALPIZXVFELERW)DET A RT A—X
No. 1 2 3 4 5
a, (10'6) 2.73 2.39 3.08 2.74 2.48
as 0.0416 0.0481 0.0448 0.0418 0.0476
a, 0.303 0.283 0.292 0.302 0.285
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WF22T D PRIMERGY RX200S5 A —/S—a v B a—Z I %
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FLAEFALTHRLZ. 20O AT AEA 7L Xeon
7 ut v X5570 (2.93GHz) ### L7~ 360 & D
PRIMERGY RX200S5 75 A% ¥, / — R InfiniBand QDR
THEHL SN TS, CPUE (=780 1328)TH 5.

HPL XK IEH N OBEATHIFEEZ PXQ D2kt mt A
Ao mE L, WIS 70T A CThD. £ DULH
BT 7 LR R R DML R IS 32 EE L TR S
B[5]. Zd & X panel factorization & trailing sub matrix #
HCTEULDBEOETNNRT A= NEREZ &%ﬁmb
TH 2 OWBRFHZ t= a+ A1l = am+LAuk ET5.
ZILITmEETHD. WKy hU— 775)“CL4ETE>_
LEZBEL, b ERN VIR o, & an?d PIZHBITDHE
E LT a=aP+b & L CALERH 2R 5 &, AIRRERHE
FIKA)ND L HIZP, QN D IET RT A—FEF )L
L2 5[2].

TupL (P.Q,N) =
2N3 N2 3N2
"3pQ ﬁf ﬂm (14)
N{L+ NBIogZ(P))+amP N(P-1+log, (P))
NB NB
by N+ NBIogz(P))+bm N(P-1+log, (P))
NB NB

+asP

ZZRNBIETREARTOT oy VWA R v, B, Bm
a, am b, DB ETINNRTA—HTHD.
ANNT—=2Nbor—vray 7 ¥4 5y 1%, NB=100
W L CRIE O K& & N={25000, 35000} & 7 ot v 4%
P=Q={10, 11, 12, 13, 14, 15, 16} 5% N IZX L TT » & A
WBAE 2 5 (BF445) L, N={20000, 30000} & 7' 1t
F# Q=8, P= {32, 40, 48, 56, 64, 80, 96, 112, 128}/ 54 N
WXL TT U F DSR2 5 GH4 8) Ofksl8 8% 1
r—AL L, HifiERES F—ADANERAE L.

(1) LPIZKBETIMELEFAIAMRL
ﬁam%%wfﬁuaw%?»ﬂﬁf#&%&ﬁbk%@
%3 5 ® No.l~5 IR, R TEMNFEOHIL, WRGEAH
NEHBEBPICHIBRENZZ L 2R T. K8ILZDET NLINT
A—H &R, K 630 5O OFE O T O ReHRE 5L
ThHD. (FETMEITEA LA N OfKMEIE 35000 @z
em(mmmmwmf O & XHID% 6 sMIXTHERDO-D
WCHIE L2 Th 5. Ok Q=8,P=128 L [EE, XX Q=
64, P=16 L[EEL, NZZE X THIE L. KHPERITIOD
FHll, BEIIXOFHTHL. KE57r—ALTOET IV
sXT A —% 3 N=150000 I 6K 80 f5 £ T—H L7 T#l%& L
TWAD, ZNLLEDO N TRIELSEAH A Z & E2RT.
DX HITI00ED L P OFHRNE, LP IZ X B iR S E
DOIHNTZ T TEARA D RGELH 5.

#5 LPICLVRELERAYDET VINT A —H
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No. 14 B P a an by bm
1 | 8.60- 4.63- 2.88-  1.42-
10 10 0 0%  10*
2 | 171+ 207- 9.43- 1.52
o 107 10 10°® 0
3 | 2.68- 207- 7.92- 338
10t 107 10® 107 0 0
4 | 625+ 571- 889- 103+ 545-
10t 10®  10® 107 107 0
5 | 6.97- 2.83- 8.46- 8.17- 1.02-
10 10® 10°® 107 10°
O
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X1 8 HPLALFERFEET L OMERT Ak (HPL)

FITAETIERE L e OEDLTICREKR L TRE S
HEHTAT-DO A ZFHE L. ZhuaE6I1RT. ¥
LI >TET Ap=2 L FD bt & by DE T NIHZHIRT 5.
2V EOES LRI g L as bHIBRT D Z L I1CT D
L, X (15) 2555 ZoXEERS THWEANT —4%
FANCTET ARG A= ERET DL ERTE/D. r—A
No.l ZFRW\ T/ =AM DET NIRRT A—ZEOIE DX
B ORI EAORTRHOMRTHS. X8I
ARTEr—20FROE SIS L, OFHDBA,
MOV P TTRNRTETHND I EDRHERTED.

#£6 X@1HEEREG)D L

No. y B B ar am by b

1 | 443 - 148 - - 148 108
2 [110 300 120 - 236 - -

3 | 166 134 455 267 - - -

4 | 224 112 873 115 101 - -

5 | 800 100 164 - 208 152 -
THPL(P’Q! N) =

2N° 3N? N(P-1+log,(P)) (15)
Y + B +a,P

3PQ 2Q NB
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KT LPICKYVRELERAD)DET NINT A —H

No. Y Bm any
1 |564-10" 1.18-107 0
2 | 7.29-10" 1.08-107 2.05-10°
3 | 94210 7.47-10% 2.40-10°
4 |837-10" 892-10% 1.12-10°
5 | 7.62-10 9.49-10° 9.89-107
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B9 A4y=2 THEZE L7=ET VO TRIOHER (HPL)

6. BHYIC

HBDET NG X —F & FOWFIRE R O BlFE 7
N EET NIRRT A= ZREIZHNZ AT T — 2 DFEFED T
KIE emax 2 FHVY, emax D 2 fELLTIZ LA 5 L7g W R IR
BEMEAHIRT 2 Z Ik =T LoD EE K55
EERE L. 50 ST 5 WRENEN & 5 FL B SE
ZHIBRT S Z L2k, 100 EHEO T o aTREME & iR
Lz, B EFu s T n L EREOWSMEIZITNT —
2 EAOCTABREOEIMEZHER L T 2 ENEHOHR
MEEXD.

SEXH

1) PRI IRER S ERIEIC X 6RHET LT XA — X DOIRE,
AL 2 2 R TR 2, 2012-HPC-134, No.11 (2012).

2) PrmER, WA  RELBHEEEHWEZRERET VO T
Wy L, iE LB SE R, 2013-HPC-139, No.1 (2013).

3) Mathematica,
http://reference.wolfram.com/mathematica/guide/Mathematica.en.html
4) Watanabe, T. and Kaburaki, H. : Increase in chaotic motions of atoms
in a large-scale self-organized motion, Phys, Rev. E, Vol.54, pp.
1504-1509 (1996).

5) A. Petitet, R. C. Whaley, J. Dongarra and A. Cleary: HPL - A Portable
Implementation of the High-Performance Linpack Benchmark for
Distributed-Memory Computers.

http://www.netlib.org/benchmark/hpl/



