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A Sequential Experimental Design
based on Bayesian Statistics for Online Automatic Tuning

RELII SUDA 1t

This paper proposes to use Bayesian statistics for software automatic tuning and a sequen-
tial experimental design based on Bayesian statistics for online automatic tuning which is
equivalent to multi-armed bandit problem. From theoretical considerations and from exper-
iments, we show that the proposed method successfully combines information from model
with imprecision and that from empirical data with variance and realizes efficient automatic

tuning.
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Fig.3 Relative regrets of the methods; 1000 iterations
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Fig.4 Relative losses of the methods; 1000 iterations
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Table 1 Evaluations with different numbers of iterations
on Core2Duo 2.3GHz

Eist IEOMH U a4 M, Mo M3 4 Msp
100 — 1.405 1.11 1.11

rr 1000 1.006 1.358 0.40 0.38
10000 0.101 1.353 0.19 0.13

100 — 1.352 0.83 0.80

rl 1000 0.0008 1.353 0.26 0.12
10000 0.0005 1.353 0.17 0.06

M, D—EZ2 D OREICHEH > TVWB D THS.
RISPECH LRI % 100, 1000, 10000 & Z{bX &
THHRd 3. 10000 [FIOFERICITIFFE KA S
728, Core2Duo 2.3GHz & Pentium4 3.4GHz O~
VYDBRTEBETITEE LI #£ 1, 2 ICkRZR
T, AR OMEEZE X 7z 5 [IOFEROFLHE R
BICBIZMELTOVS. HETFHE Msa, Msp 3 &
HITPEUH UEIEDME Z 212580 rl DEFIC A L
T, bbb, MOHLEBNSZOIE L L5z
R U TREIGEWEESS &0 S RED R TES.
THUSHL My, My i vl PNFEAEZE{E LRV, 7%
B, @FEP—ETOHITTS My BFFUH L 100
[0 Tl E 725807 OB 7R O THAMA & Uz,
RRICHERTEOID O ERINCE L TlRET 5.



£ 2 MUHLEEELZ 2L ZOFHE. Pentium4 3.4GHz
Table 2 Evaluations with different numbers of iterations
on Pentium4 3.4GHz

fEEE | PREOHE Ul My Mo Mza | Msp
100 — 1.8 1.8 1.8

rr 1000 7.96 0.26 0.253 0.22
10000 0.80 0.11 0.04 0.05

100 — 0.09 0.04 0.03

rl 1000 0.007 0.09 0.02 0.01

10000 0.006 0.09 0.01 0.002

& 3 JAlEHTFED 1 PO LHT D OFHHEIIR

Table 3 Computational times of the control methods per

iteration
RO M, My M3 a Msp
Core2Duo 1.67e-6 1.12e-4 4.69e-4 1.90e-3
Pentium4 2.02e-6 1.36e-4 | 5.73e-4 | 2.47e-3

R4 Msa [/ Msp B My XD EERNCIZ 21759 A X

Table 4 Matrix sizes where M34 or M3p is advantageous

over Mo
tt@ M2 vSs J\/IL;A M2 Vs MgB
BEOH U lEl % 1000 10000 1000 10000
Core2Duo 65 60 110 100
Pentium4 320 145 310 270
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HiLL OB TR I ND DT, Flaflii ek
LN ezElo LTHBL. Mo/ 75V DA
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ﬁ3t%¥&®1@0ﬁb&kb@¥ﬁ%ﬁﬁﬁ
%7159, Pentium4 3.4GHz D&, FEUH L 1000 =
f@A@Aaﬂh®mﬂ97bvb®§@§2;b
DD 0.007 HDT, FEDOFRZZD R
T Msa ¥ Mo IS 2 721TIE, FTHIREODFTEIRER A
5 0.06 HLLETHRITNUEE SR (0.06 x 0.007 =
4.2e-4 = 5.73e-4 — 1.36e-4). THUX N =~ 320 FLJ&
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