IPSJ SIG Technical Report

FEETILERW ISR FRID
REZRHTS5—7E

PRt ot

BT — 2 ORI &2 D TR L 722 7 L O TRIRRE 2 RF T2 77
HErRET 5. REET LV EUERMOKREREDO NS SOBEZRT, DN
TS T 2 ET NNNRT A =2 DBy DD TRIREEZHEE T 5. THIBREOHE
ERFIC BT 2 M AR A HALBE DO T L T Y XA O—DREFFHEEIC
L0 HEICRS TEERET D, BMET VL 2N EMET 5O L7z
T=ARbNE, TTEHIECI D TARRRERPEMNTCE DI L 2R T 5. %
72 ZOFERFREO R OBEE A, ReMET AV ORER LA TE 25618 H
D LEBIRT D, KFETIE, 74T 47T — 2 ORERIUC & 5 TR
FEMFIR OO E BRI WRE L 72 5.

An Approach to Estimate Prediction Error of
Parallel Performance for Run Time Models

SHIGEO ORII" HIROKAZU ANAI'

We propose an approach to estimate prediction error of parallel performance for run time
models obtained from small-scale input data. The prediction error is estimated from a
threshold selected from the range of residual between the model and measured data. We
also propose a technique to solve simultaneous inequalities emerged from the estimation.
The simultaneous inequalities can be easily solved with one of symbolic computation
algorithms, Quantifier Elimination. The approach can be applied to a set of a run time
model and measured times regardless of modeling method. An example indicates that
optimization ability of the approach will refine run time models. The method enables us
to grasp reduction of the prediction error quantitatively by the choice of fitting data.
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-e £13892/25-a *(1/90+C1l+dcl+(C2+dc2)*(90-1)*2) <e &&
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.dc2<0.000754866)||(-6.84759*10"-8<dc2<-4.87413*10"-8& &dc1+6241.dc2<0.000491919))|
(-4.87413*10"-8<dc2<9.49981*10"-9&&dc1+9801.dc2<0.0003184))) |
(0.000112098+dc1+81.dc2>0&&((dc2>9.49981*107-9&&dc1+9801.dc2<0.0003184&&dc2<
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cl=Rationalize[0.0088823,0.00000001]

c2=Rationalize[1.9312*10"-7,1*10"-12]

a=26022

Reduce[Exists[{dc1,dc2},
-emax < 14244/5-  a*(1/10+C1l+dcl+(C2+dc2)*(10-1)"2)
-emax < 15477/10- a*(1/20+C1l+dcl+(C2+dc2)*(20-1)"2)
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-emax < 89709/100- a*(1/40+C1+dcl+(C2+dc2)*(40-1)"2)
-emax < 76531/100- a*(1/50+C1+dcl+(C2+dc2)*(50-1)"2)
-emax < 68499/100- a*(1/60+C1+dcl+(C2+dc2)*(60-1)"2)
-emax < 31219/50- a*(1/70+C1l+dcl+(C2+dc2)*(70-1)"2)
-emax < 2913/5- a*(1/80+C1l+dcl+(C2+dc2)*(80-1)"2) <emax &&
-emax < 13892/25- a*(1/90+Cl+dcl+(C2+dc2)*(90-1)"2) <emax &&
-emax < 13273/25- a*(1/100+C1+dcl+(C2+dc2)*(100-1)"2) <emax &&
-emax < 27269/50- a*(1/110+Cl+dcl+(C2+dc2)*(110-1)"2) <emax &&
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LHS(Ac,,Ac,, p;) =—e<T(C, +Ac,,C, + Ac,, p;) —d; <eae=Max(e)
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43 FTRATRHELNTE NGO HWHIER 7 @OHEIEME, HHEF L, BE
Z emax LHRE LIZRFMET L2 LER L TIT- 7208, ERMEZLZE LTHEED R
%) I7HR RMS & emax DED A E 2 515 . Bl RMS> emax © & LiE ikl o]
fE. RMS< emax THIUIEARA. 4.3 HiTiL RMS=268.1, emax=141.7 THi&E. 4.1 HiX
RMS=9.485, emax=13.57 T & TH 5.
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