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Application and Stability Verification of Parallelized Automatic
Tuning to Machine Learning Programs on GPU Cluster

SORATARO FUJIKAT' TOSHIKI TABETAT' AKIHIRO FUJII'!
TERUO TANAKA™ YUKA KATO™ SATOSHI OHSHIMA 3
TAKAHIRO KATAGIRI?

Abstract: We are working on the study of simultaneous estimation of multiple parameters by automatic tuning using iterative one-
dimensional search, and this time we applied it to a machine learning program. In the machine learning program, the training data
changes for each measurement, and the results vary even if the same hyperparameters are measured multiple times. This report
shows that by parallelizing the automatic tuning applied to the machine learning program for pedestrian route prediction in a GPU
cluster, the estimation that takes about 11 days for sequential execution can be completed in about 12 hours. In addition, from the
average and distribution of the estimated hyperparameters measured multiple times in the same GPU cluster at the same time, it
can be seen that the estimated hyperparameters are superior to the hyperparameters currently used according to the rule of thumb.
From the above, it is shown that automatic tuning using iterative one-dimensional search enables stable estimation even in programs

Vol.2021-HPC-178 No.16

2021/3/16

with varying results.
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1.20
1.15 Q
BRBEEDES
1.10 237
=430
1.05 @141
’ m155
E m411
= 1.00 a162
E m275
0.95 n4s
: o268
u79
0.90 oIS A—4
0.85
0.80

B 10 MEEY = — XDfER, FDE O/NE 2o 7= EAL 10
D EHHINT A—=Z Do, N T A =2 LT
BITERE T T 7V r—3 a2 ¢, BAERERA
THREELTEDNTNE NS R—=RTF =2 D
MAHGbETHS.

F2 HET = —XEMFET = — XOHEERE R, I T
A— X OFDEIX, MIE7 = — XD ER & FEEZ, 100
DFEPFER IR, /b EBRWTEEfE.

HeRE BREE iIL et
TJz—X | 7x=z—X A—F
TRy 12. 3 B[ | 3.6 BERY
FERIEE 761 @] 30 [A
FHmfE1RIE (FDE) 0.81m 0.87m 1.14m
Rnn size 512 512 128
% | Graddip 10 7 10
’]" Learning rate 0.01 0.01 0.003
o Decay rate 0.975 0.975 0.95
; Dropout 0.3 0.3 0.5
5]’ Lambda 0.0002 0.0002 0.0005
param
F#3 HTT7x2—XERIET = — AOFEITHE. FElHN O
BFE, BGE7 = — X &7 2 LI A HB) T = —
= T REOFATRM O Th 5.
BIET = —X
WE7 =z —X (BT = —= T 2kD
FATRER D 4Y)
73/ 279 R 81 ¢ (29%)
Ni2]l 12.3 e 3.6 Ref] (29%)
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WFE 7 = — X DFER FDE O/ & 7o 72 EAL 10 389 DA
IR=RT A= F OMBEOEIL, HET = — X THE LT
MAGPhEDIH BN 24 T TIZEENTEBY, K<L
L TWARW. £, BEET = — X THK S FDE O/ &0
TENAN=NNT A= Z DA EDEIE, HEET 2 —X2F
HIZ FDE /N E Do clAGbETHDL. ZhHDZ & e
L, BEFEMERIIZSSEODIMBEE 70 7T A
DNAR=RTA—=FWEEZEL THTZATND Z ED5
»noh.

R2IWCHET = — XL RFET = — XOHEEFER 2T
WA RT A —% O FDE (X, WFE7 = — XD L FERI,
10 BIOERMFRHERP SRR, B/DERWTERETHD. #E
ET7 2= ALRAET = — A TR BIZ o7 A 78— F A —
X OMBEDLED DL, BipDH DX Grad clip DA TH 5.
ZDZENE 20D T = — XOHEERENIEF TV &
BoymD . HEE T = — RIZHEASRFE Y = — XTI FDE 28 K
X< ot THUE, BEET = — X8 10 [M O FERIFE RS
WK, B/ ERY RO R &R Z & C, FDE BIE 5
DEIN K o TRAE LIl 2l OREEZZ 1 Tinianizd
ThD.

RINHE 7 2 — XL WRIET = — A OETRHM %27
WHHE LT RAE 7 = — XD FEATREENIT 3.6 Refl & 7220, &
WHEITL Y HFEATREMZHI L TV 5. BEEY = — X% 50
WHNTHEIT LI=nd, BIRFEITH D FEZITRERE D 50 f512isid
Loz, ZHUTAESHEIZ & o TEE D N A 78— 1F
A—Z ORLHE DR % 5 FERIRICER L7z ois, BRE
TEY BRAEY = — XD T &M (b MHEREREME2S B
A IR=NFG A —=ZDMBEDENED LR ZRl- L
W K720, TR LIz A 28— RT X — & OB E L
TmZimEZOND., T TCHET = — AL RiE7 = —X
EEDLEEASTF 2 —= V2RO ETHMEELD. £
DN OEFIE, W7 = — %179 Z &I L5 AEF
2= =V T DETRH O Z R LT D, BIRETOY
G, HE7 2 —XIMATHRAEY =—X%479 Z & THHE)
F a2 — =V T RIROIATRERIL 29%8 N L7, £z, 5]
FEITOHE D 29%DEME 72 - 72,

6. BHYIC

AR TIL, EROKE—RIHEBEE AW ATF =
— = THERE R, B GPU BMER D A—R—a
— XA OBEEEZFA LT, WIICEMEITZADLOELBL
7. B LEEET 2 — =0 TE AR T 0 5 A
DONAR—NF A —AWEEICHEB L. 77, B LA
BT o — = THERIEL DX DFEET ST 0 7T AN
LTCHEAENTH D), HEE LTz A =T 2 —% %58
THIET D Z & THRIELZ

AHEOFEMIIUTO2 RTHD.
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e Fkizk->T, WHLHEEEE e /7 L0
INA PR T A= B HETENT DD D W] % 279 e
(11.6 B/ 5 12.3 BRR £ THIR L 7=
O HNAAN=NTRA—FZDOMBEPEDERE 1 [
LOMTORWIRETIETYH, BE LT A 3—%
FA—AMEEMTATNDZ L AR LT,
A, BITERKE TR T 7V r— 3 2k LTS
fbL7eBEF 2 —=0 7HMEEA L, ~A/X—RF A —
AWEEFT ol ZOAETF 2 —=2 JHEE Vo
A= F X —ZHEEIFISET2HATHD. 4% OHE
ELT, RMETeT T8 EZTYH, RFEICEE LHE
DPITZDDHERTHZERDHITFOND.

s

AL DO —HER 1L JSPS BHifF 2 JP18K 19782, JP18K 11340 D
Bk L O B R KRS HPC FHER M R T n V= o
FMOFEIZEDHLDTHB.
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