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A—N—arvEa—4 2T L FRBHEER

Wisteria/BDEC-01 R—/\—aYEa1—4 X T LA FIAAEEK (2021 55 14 A)

£10EE (FA) _ e
a—2 R AREEE e TARIBE &%
[Wisteria—O/A] TIL—T 1 #yrHY | [Wisteria-0]
. BA 1 kLY /work 2TB BA/—R# 2,304 /—F
R 60,000 M FIAELY [Wisteria-A)
(8,640 b—2>) /home 50GB &K GPU % 64
[Wisteria—0]) [Wisteria—0] TI—T1wybHy
. HA 1 EybsyY HA 1 EyhByY /work 2TB
BHEFEICLDHR 60,000 72,000 F FIRELY
(8,640 k—%2>) (8,640 b—%>) /home 50GB
(Wisteria-A 128 T35 -
TGPU BAEA] [/— [Wisteria—A) [Wisteria—A] TI—T1 wybHyY
RE%E 4 T4 HA 1 Eyhsy HA 1 EybHY /work 6TB
180,000 [ 216,000 9 FIAESY
(25,920 k—%2) (25,920 k—%>) /home 50GB
GPU A A [Wisteria—A) [Wisteria—A] TIL—71twybHyY 1, 2, 4GPU D & EH5A T,
Wistoron 5 oz | FRIEVMEY | B by /work 6TB HABK I TRSE
%IJFI'J:éEH’lEI"‘“) 270,000 324,000 [ FAELY F#MIE 1 r AR TR
FI-e ORI RRe (25920 k—%5>) | (25920 b—52) /home 50GB =
J—FEE {‘Wisteria—,g [’Wisteria—é], TIL—71ybHY | J—F8GPU 1 F4 1 &
L BA 1 sy A1 yhsy /work 48TB .
(Wisteria—A D&, BNE sy wbkDAHEAT, FFRAEAR
| b 2 A ] 2,160,000 [ 2,592,000 FIAESY 1R BT
(207,360 hb—%>) (207,360 b—4>) /home 50GB
5,000 [ 6,000 [
— 5B ) A
h—5iElm (720 k—52) (720 k—52)
— . 1TB B {i THIAT
TAREM 6,480 .~ (1TB*4E) work D)

¥Wisteria/BDEC-01 [ZHWNTIF/A—YFILa—RESIL—Ta—RDRPZEEIEL, ChETH/SA—YF)La—X[T—HEHIA

IZ#i& L=,

¥Wisteria—0 D h—2 2 HERHIEL 1.00 (1 /—RFHY) |, Wisteria-A Db—5 2 HEFREIE 3.00 1GPU JY)TH S,
Wisteria—O IZb—2 > iHE %R $K 1.50 O/—REEEFARINELED 15%FEE%IT5,
XN RIEFET R0 8, RTLEDaTO/—FEMEE T GPU BRESEERBICSIGLTh—oUNEESN S,
FELIzh—o2(%, FIABRRNICEENERTESILERIATHHD TIEALY,
b=V EFIREERICRYEEL, FIRRTRICEENHHHE THLRB O AAELOBRETITHE,
=02 DD AT LANDEITIZDONTIE, Th—I BTICHT5/—FEEEDRER IZSE,
KABEFEICKDBELAH, /—FEEDHLAHZIBEEEZET %,
¥/home DTARIBEFEHDTIL—TICRRBLTVSSETERAE LY 50GB EE.

XGPU B4 HA D A BT

GPU# | =YV E | K2 AHRES %
1 25,920 270,000 A 324,000
2 51,840 540,000 A 648,000 A
4 103,680 1,080,000 1,296,000




Oakbridge-CX R—/8—avFEa1—4Y T L FIRAEER (2020064 81 8)

BIHSE B s
i KT ARBEE % TIXIER =
HiA 1 ybHyY, HA 1 ybHY
5 yhET Kk 4TB . .
SK—yFILa—2 ﬁjfof) :)Qog ft ;JV%'% ) BA/—F¥ 256 /—F
(8,640 /—REERS) /home 50GB
BHiA 1 wybHyY BHiA 1 EybHY
g | —REERA 100,000 4 120,000 [ .
L—F 1 kykHl,
1 (eos0 /—FBTD) | (a0 —kmsmy | 777 EUAEY
7 work4Te BA/—FH 256 /—F
3 FIAZEZY
| BHSA 1 wybHy HSA 1 ybdy /home 50GB
A | J—FE®E 150,000 M 180,000 FJ
(8,640 /—REERE) (8,640 /—REFRS)
.. 8,400 /g 10,000 F9
=Y (720 /—RESR) (720 /—KESRD)
ryre—r
TAREM 6,480 .~ (1TB*4) ](I‘,E:i%)—;TLEI

Kh—UVHBEREIE 1.00 THD,
XIEMA O/ —FEER 53 5h—V 8, RITLI-DaT0O/—FEMBOEBERRIIELTR—IUEESh S,
FELIzb—oV, FIRSERNICEENFERTESLERIT 5D TIEAL,
F—=oUEFIRHRAICRYAREL, FIRRTRICERENSHISAETHRECHARBEORERTHEL.
b0 DD Y R T LANDBITIZONTIE, Th—IUBTICB 5/ —FHHBEOBRERI1ZS R,
X/—FEAEDRLAAIZIZEEEZET S,
¥/home DTARYBEIT/N—YFILI—RPHI—Ta—RIEHFRBELTOTHFIAE HY 50GB EE,

Oakforest-PACS R—/A—avEa1—4 X7 L FIAGEEE (2020481 H)

BB (BA) I
a—X A AREEE ey TARIBE e
HiA 1 ykHy, BHiA 1 ybHY
o\ K6 EYFET /work 1TB = .
R=YFILa—2 50,000 F3 Sy BA/—FH 2048 /—F
(8,640 /—FE5RE) /home 50GB
"1, — Wkl
A1 Eyhny e I i
F—Fa—2 50,000 60,000 F *JV% sy BA/—FE 2048 /—K
(8,640 /—KH5RS) (8,640 /—FBFRS) /home 5008
. 4,200 [ 5,000 [
h—oiEn (720 /—KESR) (720 /—KESR)
FARHEM 6.480 [~ (1TB*4E) 1T B 4L e A

(/work M &)

Xh—V HEREE 1.00 THS.

XIEMRA O/ —FERE Xt 5T b0 8, BETLESITO/—FEBRBESHBERISHCTR—IUnEESINS,
FE5LIzb—o2i%, FAHHRICEEIMERTEDILEFRITTHED TIHALY,
r—O EFIREMAIZRRYESIEL, AR TRICEELNHIEATELREOFAEESOREXITHEL,
r—=02 DD AT LANDFEITIZONWTIE, Th—IoBTICE TS/ —FEBBOBRER 1ZSHE,

¥/home DTAARIBREIF/NA—YFIILI—RPT I —TI—RIZEHFBLTLTEHFI AL HY 50GB EE.
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Reedbush R—/S—aE1—%Y T Ls(Reedbush-H/L) FIFAEEER (202054 A 1 H)

BEREFR)

a—=2 A RERE = FAROBE '
H3A 1 yhHy, A1 Eybsy Reedbush-H
o\ _ &K 2EIYET /lustre 1TB =K/—F# 32 /—F
I=IFNA=R 75,000 IS LY Reedbush-L
(8,640 /—KFEFRE) /home 2GB =KRK/—F# 16 /—F
HA 1 by FI—T 1 wvbHy - Reedal‘)ush*H )
. /lustre 1TB BKR/—F# 32 /—K
— i EA 75,000 M e
(8.640 /—KESRT) MmELY Reedbush-L
' T /home 2GB BR/—K% 16 /—K
BHiA 1 ybHyY A 1 ybHy TIL—71tybHY
7 AEEHIE ANEEHIE BRI /lustre 4TB o . .
W1 Reedbush-H 180,000 3 216,000 3 FIRE LY BR/—FE 32K
Z (21,600 /—RESR) | (21,600 /—RESRA) /home 2GB
|
P A 1tk By B 1 fyksy
VAN PAS ), — Wk
. BRI I HI—7 1 kY
it 300,000 4 360,000 4 /lustre 4TB Bk /—F 16 —F
/—FEE J—REE FMAELZY
Reedbush-L
450,000 4 540,000 F4 /home 2GB
(34,560 /—REERS) (34,560 /—REERI)
s 6,300 [ 7,500 M
h—oviEm (720 /—KESR) (720 /—KESR)
G CHA
FARGEM 6,480 .~ (1TB*4F) 1B B4 CH AT

(/lustre DH)

K=V HBERBIETEDEYTHS,
Reedbush—H: 2.50, Reedbush-L: 4.00
XEEMAO/—REMIET 5T 50 8, RITLEDITO/—FEBERBOHBRBISGL TR EBSND,
ftELE-b—=oUiE, FIALHBRNICEENERATESILERILT HED T,
F—OUEFIAEFANICRYEZEL, FIARTRICEENHHHE THREOCHAAELOREIITHEN,
=02 DD R T LANDEITIZONWTIE, Th—I BTICHET5/—FEREOBRER 1258,
KABHE-/—FEEDRLAHZIEEEZET 5.
¥/home DTARIBEIF/A—YFNIA—ROTIN—Ta—REHFBELTOTERAE LY 2GB BE,
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F—=OUBATICE TS/~ FREBOBRAER

BTk Reedbush-H/L Oakforest-PACS Oakbridge-CX Wisteria/BDEC-01
B AT L SRT L AT L AT L
Reedbush-H/L ¥ RT L - 1.5 0.75 1.2
Oakforest-PACS L XT Ly 0.6 = 0.5 0.8
Oakbridge-CX AT L 1.3 2 - 1.6
Wisteria/BDEC-01 2 XT /Ly 0.8 1.2 0.6 -

BATERITEMENBF—I VB (/—FERM) =BTh—I V8 X ¥

SEE 18 (Wisteria/BDEC-01, Oakbridge—CX, Oakforest—-PACS, Reedbush, A—/S\—a 1 —4Y XA F L @)

- TRZ-AHEEE FXKRE, BEEMERRURZAEFAKE XHEFEMEOHITBIEAN, ZMHRRVEMiRE
#EMETHEXIE AN KARLIAET S5, TVICXHBEZEHFAREFNSOR LR T TEMAREZTSIEIC
BERAYT 5,

- TREIOBHLAACIE, EEMNARAERMEEORESLUVUERLZET S,

- FIAHME, FIARBALSKRT AOKRBFELIFV—ERKRLFETET 5, FIAYMANICHE#RFAZPELZIBETH
T%*‘gﬁ*ﬁ?%_%ﬁ?aﬁﬁliﬁbﬁb‘e FEORATHRARBEIRTIIEEOEESBEEAYAIFARIEER (Web R
—)ESBTHIL,

- AHEOFAEESRIEREYNORNETHY, J/NMEYMIDNTIE Web R—DCESHBTBHTL,

s N—=YFIIa—R(IzFEL, KEIA—DR—/S—aVE1—FL R TAIZHHTEFINFIAR) ICEWLWTOH, FIARBAD
BAXRBETICHAZDPIETIIENTES, FIAEEL I/ A—VYFILa—XAOFBHM 1y DLEEERAL, FKRIT 5,

- FIRBESE RAELTHARKEAICIEL, UTOAOMEICT—ELTHEKRT %,

- FIFABBAN 4 AND 7 BETIX108,. 8 AND 9 AETIX 12 A, 10 ANS 12 AETIE3A. 1 AMS3 AETIE3 AR,
- BIEERNICERRRAZLI-2ITOWTIE, FARKRAICEDLST, 7 AMA0@ERELS,

- FIRBEESENBELLAIERIETELL,

- I—REOEFEITDOVTIE, MARAESIEREICHDIGEEDHEBRICE LS, (2L, AAEESEROBELNHL,)

G —TA—ZADT1RIEIE, FIL—TL£EDLRIETH D,
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A==V Ea1—EY AT L Dad o5 RGIRE

Wisteria/BDEC-01 X—/S—aEa1—4Y X T L (Wisteria=0) £37 95X HlRR{E (2021 & 5 A 14 A)

il BREF R AE)—
J—F#x2 (#2@EFRE) BE NEHIEE
— —HEEA
FaE (BRITH) EXaEm | smEm | (G5 BEE | e
) bl *3
debug-o 1 ~ 144 (6,912) 30 53 30 53 28 (@) (@]
short-o 1~ 72 (3,456) 8 il 4 Ffd 28 ©) ©)
(regular—o)
small-o 1 ~ 144 (6,912) 48 B5fE 12 B8 28 (@) (@]
medium-o 145 ~ 576 (27,648) " " " (@] O
large—o 577 ~ 1,152 (55,296) " " " (@) (@)
x—large—o 1,153 ~ 2304 (110592) 24 BfE 6 BfE " O (@)
priority—o 1 ~ 288 (13,824) 48 B 12 R 28 @) [e]
challenge—o 1~ 7680 (368,640) 24 B8 - 28 * *
(interactive—o) 34
interactive—o_n1 1 (48) 30 % 30 % 28 (@) (@)
interactive—o_n12 2 ~ 12 (576) 10 & 10 93 " @] O
prepost 1 (56) 6 FEfE 3 BfE 340 O O
prepostint ~ 1 (56)| 1~6 BSRT | 1~3 B5RE 340 o o
prepost4 _n1
prepost1_n4 1~ 4 (224)| 1~6 B§RE | 1~3 BFRE 340 @) [®)
prepost1_n8 1~ 8 (448) | 1~6 B§RE | 1~3 BFRE 340 @) [®)
* BEICLLIFEEBEEDOL A1RIO—EHEOAHFAAEE(RAELTARLEBRBOH~EBE)
X1 Fa—DEE( "HPIM L “rscgrp=Fa1—8&" ” ) &, regular-o, debug—o, short-o Z/NIXFTHEET S
regular-o ¥a1—IX/—FEDIEE( “#PIM -L “node=/—F#" " ) T/—F#HADF1—I/ASNI S
X2 b—O OHBERBIL 1 /—F2Y 1.00, =1L priority-o (B EFI A/ —FED O HE R 1.50
X3 1/—FEYDFAELFIAARELGAE)—BE
X4 AU T4TOITDRBEIERDERSY (=Y EELL)
pisub ——interact —g 4 JL—TF & -L “rscgrp=interactive—o,node=/—K#”
Wisteria/BDEG-01 R—/S—a E1—4Y R T L (Wisteria—A) 237 95X $IR{E (2021 £ 5 B 14 H)
il BR 5 P AE—
/—R#-GPU $ix2 (#ZiBEFE) b | ammiE | opu .
& — R
BXI @ROPUY) | EXEA | pmEA| @B | TR | trzma| waen | TTEE
HAr HAr %3
debug-a 1/—FK (8) 30 &3 30 4 448 o (@] (@] O
short-a 1~ 2/—F (16) 2 B 1 B5R8 448 o] (@] O O
(regular-a)
small-a 1~ 2/—F (16)| 48 EsfE 12 ByfE 448 0] (@] O ©)
medium-a 3 ~ 4/—F (32) " " " o] (0] O O
large-a 5~ 8/—F (64| 24E5M 6 BFhE " ©) ©) [©) [©)
share—debug 1,2, 4 GPU 30 7 30 7 56 @] (@) (@) (@]
share—short 1,2,4 GPU 2 B5fE 1 B 56 o] (@] O O
(share)
share—1 1 GPU 48 Eg'fﬁiﬁ 12 H?fﬁiﬁ 56 o] @] O O
share-2 2 GPU " (@] (@) (@) (@)
share—-4 4 GPU 24 H::fﬁﬂ [§ H#Fﬁ " O (@) (@) (@)
challenge-a 1~ 39/—F (312)| 245 - 448 * * * *
FE 1/—K (8)| F& x4 - 448 x x @) e}
interactive-a %5 1/—F ® 10 5 10 73 56 @] (@) @] (@]
share—interactive 1 GPU " " " O O O O

*x BEICLLIFEEBEEDL, ﬁ‘llﬁld) ﬁﬁﬁfﬂo)ﬁﬂﬁﬁj E(RAIELTAXRLEBRNBADOHA~EAE)

X1 Fa—DEFE( “#PIM  -L “rscgrp=F1—8&" ") &, regular-a, debug—a short-a Z/INXFTEET S
regular-a Fa1—(L/—FHDIEE( “#PIM  -L “node=/—F#" " ) T/—FHBIDF1—IHAShD

X2 b—U OHEERBIT 1GPU HY 3.00

X3 1/—FEYDOFAZEHLFI AR EELRATY—

X4 BRA/—FROEFUNLGELE, Fa—4%- ﬁ'lBEB#FEﬁ(ﬁﬁ'l 48 BFRELIN) (FHE O £, EEICERE AR

X5 AUATIVT4ITTaTDRBITRDESY (b—YHELL)

pisub ——interact —g 4" JL—F & -L “rscerp=interactive—a,node=/—K %"
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Oakbridge-CX R—/S—aVEa1—4YRT L 3795 AHIRIE(20194F 7 A1 H)

ATl — I TN—7
. /—R#ix2 il BRERF R A= 2 I—x
FaENI (BAITH) aEE) | ©8) | A1 4| g7
%3 YT Bt
debug 1~ 16 (896) 30 & 168 O O ©)
short 1~ 8 (448)| 8 B5RS 168 @) ©) O
(regular)
small 1~ 16 (896)| 48 B5FE 168 (@) (@) ©)
medium 17 ~ 64 (3584) " " O (@] O
large 65 ~ 128 (7168) " " O (@] O
x—large 129 ~ 256 (14336) 24 B5RE " O (@] (@]
challenge 1 ~ 1368 (76608) 24 B5RE 168 * * *
=3 HRIALK T8 %4 168 X x @)
(interactive) 35
interactive_n1 1 (56) 2 BERE 168 O (@] O
interactive_n8 2 ~ 8 (448) 10 5 " O (@] O

*x BEICKIFEEEDOL A1EO—EHEOA#F AT (RAIELTARLERGBDOSH~EAE)
X1 Fa1—0DEE( "#PIM  -L “rscgrp=F1—48&” " ) IL, regular, debug, short Z/NXFTHRET S
regular Fa1—(X/—FEDIETE( “#PIM  -L “node=/—F#" " ) T/—F#HADF1—IZZ AN D
X2 MU DHEREIZ 1.00
X3 1/—FHYDFAZFLIFIAATEELAT —B=E
¥4 BA/—FEOEFLURALIE, F1—4% - HIRER (R A 48 BRI LIR) ($HEH O £, EEICEHEATRE
X5 AU T4TTaTORBITRDESY (F—Y2EELL)
pisub ——interact —g 4 )L— T8 -L “rscegrp=interactive,node=/—F%k”

Oakforest-PACS R—/X—aVEa1—4L X T L P3THISRKIRIE(2018 4 4 A1 H)
AE— 8 )7|/
. J—FR#xe2 il BR EF P 8 2 |
FaEx (BAITH) dwEsm | ©B) | x4 | 3
%3 vyl
- S
debug-cache 1~ 128 (8704) 30 7 82 O (@]
debug—flat 1~ 128 (8704) 30 % 96 O O
(regular-cache)
small-cache 1~ 128 (8704) 48 B 82 (@] O
medium-cache 129 ~ 512 (34816) " " O O
large—cache 513 ~ 1024 (69632) " " (@) (@]
x—large—cache 1025 ~ 2048  (139264) 24 B5RE " O (@]
(regular—flat)
small-flat 1~ 128 (8704) | 48 B5RE 96 O @)
medium—flat 129 ~ 512 (34816) " " (@] (@]
large~flat 513 ~ 1024 (69632) " " @) @)
x-large—flat 1025 ~ 2048  (139264) | 24 BT " [©) [©)
challenge 1 ~ 8208 (558144) 24 BRE 82 / 96 * *
(interactive-cache) ¥4
interactive_n1-cache 1 (68) 2 BERE 82 (@] O
interactive_n16—cache 2 ~ 16 (1088) 10 4 " O (@)
(interactive—flat) X4
interactive_n1-flat 1 (68) 2 B5RE 96 (@] O
interactive_n16-flat 2 ~ 16 (1088) 104 " @) [®)
prepost 1 (28) 6 BERE 222 O O
* BEICKILIFEEEEODL A1RIO—EHEOAF AT (RAELTARNEBRBOH~ZEBE)

X1 Fa1—0DIBE( "PIM  -L “rscgrp=Fa1—4%" ” ) [&, regular-cache/flat, debug-cache/flat #/NXFTIEET S
regular-cache/flat a1 —I&/—FEDIEFE ( "#PIM  -L “node=/—KF#" " ) T/—FHBIDF 21— AN D
X2 b—=U U DEEREKIE 1.00
%3 1/—FHYDFAENFIRARELAT)—BE
X4 A0859T4TaTDIEENIL,  pisub ——interact —g ' IL—TF & -L “rscgrp=F1—% node=/—F "
(Fa2—4% (% interactive—cache/flat, k—2 > & LL)
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Reedbush R—/X—a Ea1—4L AT L (Reedbush-H) £37 95X FIRRIE (2018 £ 9 A 27 H)

AT — " JI—Fa—R
. J—FHoxe HIBREFRY 5 A - 2
Fammx (BK GPU ) Gawm | G |x1| % | B
%3 LN i3
h-debug 1 ~ 4 (8) 30 244 O (@) (@]
h-short ~ 4 (8) 2 E5RE 244 @] (@] O
(h—regular)
h-small 1~ 4 ® 48 B 244 O O O
h-medium 5 ~ 8 (16) " " ©) ©) O
h-large 9 ~ 16 (32) " " ©) ©) O
h—x-large 17 ~ 32 (64) 24 FFE " [©) [©) @)
h—challenge 1~ 120 (240) 24 F5FE 244 * * *
(h=interactive) 34
h-interactive_1 1 2) 2 B5A8 244 ©) ©) ®)
h-interactive_2 2 (4) 30 7 " @] O O
(h-regular-low) %5
h-small-low 1~ 4 ® 12 B5AS 244 A A A
h-medium-low 5 ~ 8 (16) " " X A A
h-large—low 9 ~ 16 (32) " " X A A
h-x-large—low 17 ~ 32 (64) 6 FifE " x A A

A N—YFILa—RIE &K1 /=K, FIL—T2—REERA/—FHED 4 5D 1 FTERTA (A BHEIZES
HLULAADIGE [LHIA/—FRFETETE)
*x BEICLLIFEEBEEDL A1RIO—EHEOAF AR (RMELTARVEBRMBOH~ZBE)
X1 Fa1—DEE( “#PBS -q Fa21—4%"” ) I&, h-short, h-regular, h—-debug Z/NXFTHEET S
h-regular Fa1—IL/—FE#DIEE ( “#PBS -l select=/—K$" ) T/—FHADF 21— AEhSB
X2 MU D HEREIT 2.50
X3 1/—FHYDFABLIFIAATEELEAT)—BFE
X4 AV T4TOITDRBIERDEEY (=Y EELL)
gsub -1 —q h-interactive -l select=/—F#{ -I walltime=XX:XX -W group_list="JL—F%
X5 FBADITHISRAUBTSAFYT4Fa—)IE, b=V DBMBANFEOYION, DaTRTICHELRN—IY
RENTRLIBEDHETH

Reedbush X—/8—avEFa1—4Y X T L (Reedbush-L) ©37 495X HIBRE (2020 4£4 A 1 B)

A — )< JI—Ta—R
/—Fix2 #IRRESRS w2 |7 - | & J
Fammx (B GPU B qawt) | em) | 21| & | B @]
. . K
%3 i | B
I-debug 1~ 4 (16) 30 % 244 @) [6) o o
(I-regular)
I=small 1~ 4 (16) 168 BfH 244 O O (@] ©)
I-medium 5 ~ 8 (32) " " (@] O (0] O
I-large 9 ~ 16 (64) " " [©) [©) ©) ©)
7= FIA S FE %4 244 X x X o
(I-interactive) &
|-interactive_1 1 4 24 B 244 (@) (@) (@] (@]
I-interactive 2 2 (8) 6 BFfE " (@] (@] (@] (@]
I-interactive 4 3 ~ 4 (16) 1 BRI " (@] @] @] @]
(I-regular-low) %6
I-small-low 1~ 4 (16) 12 s 244 A A A A
I-medium—low 5 ~ 8 (32) " " x A A A
I-large—low 9 ~ 16 (64) " " X A A A
A R=VYFLa—REFE BRI /—F TIL—TI—REHRA/—FED 4 H D 1 ETETA(DEHE- /—FEEIC

FBHLAADIZE (FHIA/—FHFETETH)
X1 Fa—DIEE( #PBS -q ¥a1—&" ) (&, I-debug, I-regular Z/NXFTHEET S
l-regular ¥ 1—IE/—F#DIEFE ( “#PBS -| select=/—F#" ) T/—F#HA DF 21— ASN S
X2 U DHEERHKIT 4.00
%3 1/—FHYDFAENFIAAIRELAT) —BE
X4 HA/—FHOAETLINASE, F1—2 - HIREFR (RAI 168 BERE LIA) (MR D L, EEIZEREATHE
X5 AUAT9T4TOITDREIERDEEY (MY EEHY)
gsub -1 —q I|-interactive —I select=/—F%k - walltime=XX:XX -W group_list=4")L—7%&
%6 FBADITISRAUBTSAFYT4Fa1—) %, b—I DEBMBANFEOYION, DaTRTICHRELRN—
HENTRLIGEEDAHRITA
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=N

P—EZRIEEED R HF
2021 4E 5 7 PO LORGHE—EAPEILL O L B0 T,

Wisteris/ BDEC-01 2—/%—a  Pa—F VAT A [ 5 A 14 A~7 H 29 B SRERERIR, 8 A 2 B~ FAGERRS ]

O Wisteria/BDEC-01 Z—S—a ' a—4& 3 27 N BRERBRLAD 5S4

2021455 A 14 H (&) 10:00 (SHBRERZBHALE L= 8 A2 H (A) 10:00 X0 EGERZB#AG L £,
FECOVWTIE, ASERIRTE Wisteria/BDEC-01 ABRERBIGOTHSLHE] 2 T 7280y,

O Wisteria/BDEC-01 A—S—a ' a—H L AT L P—EAKIEOFH S

A fF FIFF—E R U2 —NEE
5H 28H (&) 9:00 ~ 22:00 FTH—ERIKIL AR
6H 250 (&) 9:00 ~ 22:00 FTH—EA{KIE AR

TH290 (K) ~ 7/29 9:00 ~ 8/2 10:00 £ TH—EAKIE | AR
8H 2H ()

- Wisteria/BDEC-01 T A7 A%, JFHI 24 B —E 2 &1T7>TOET,
72720, ARRURR (FRIE UCHARKEER) 13—t R &L LET,

Oakbridge-CX A—N— Fa—F VXT A

O OakbridgeCX A—/S—=a ' a—H VAT A P—EAKIEOFH S

B ff FFEE—E 2 U E—PWEE
5H 28H (&) 9:00 ~ 20:00 FTH—LAALE FIARSE
67 26H (& 9:00 ~ 20:00 FTH—ERIKIE AAR
TH30H & 9:00 ~ 20:00 £ TH—EAKIE ARSI

+ QOakbridgeCX AT A%, JFHI 24 B —E 22T TCOVET,
772l AFRRUER  (FRIE UCRARKAIRR) 13 —ERZEELET,

O OakbridgeCX A—S—=a L ¥’ a—HF AT b KK HPC F¥ Loy OBMHE &)

KB HPC T Lo St

5 A 2TH (R 9:00 ~ 5 H 2TH (R 17:00 T
6 4 24H (R 9:00 ~ 6H24H K 17:00 T
TH2H (R 9:00 ~ 7H2H (K 17:00 T

- FECHARSHR, Oakbridge—CX @ debug, short, regular, interactive, prepost, /— REE BLO #EEHF o —D—E 2%

RIELETS
nrA v/ — NIl EBVAITEET,
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Oakforest-PACS A—/3—a B a—F T AT A

O Oakforest-PACS A—/$—a ' a—XZ AT A P—EARIEOHGE

A 4t FFE—E 2 P
5H 26H 0K 9:00 ~ 22:00 FTH—ERIKIE AR
6H 238 0K 9:00 ~ 22:00 FTH—ERIKIE AR
7TH 28H 0K 9:00 ~ 22:00 FTH—ERIKIE AR

+ Oakforest-PACS A—$—a > ¥'a—4 AT AL, JFHI 24 B —E A 24ToCET,
7720, AFRURER (FRIE UCRARKOKIER) 1Th—E A& EIELET,

O Oakforest—PACS A—S—a L ¥ a—F L AT 5 KHIHEL HPC F¥ Loy OBHNLE &)
FHUE HPC T Lo S

57 250 (K 9:00 ~ 5 250 (k) 17:00 £T
6 H 220 () 9:00 ~ 6 H 220 (K 17:00%T
7TH21H (K 9:00 ~ 7 H21H (k) 17:00 £T

 FECHARIR, Oakforest-PACS @ regular—flat, regular—cache, debug—flat, debug—cache, interactive-flat, interactive-cache
BLO #HEAX 2—0OV—ER&KIELET, B/ A2/ —F, prepost F=—X@HE EBVFIHTEET,

Reedbush 2—/%—a L o —H AT A

O Reedbush A—/%—z B 2—# 3 27 5 (Reedbush-H, Reedbush-1) $r—E R {KIEDIENIHE

A ff FREF—E 2 P
5H 280 (& 9:00 ~ 17:00 FTH—ER{KIE AR
6H 250 (&) 9:00 ~ 17:00 FTH—ER{KIE AR
TH30H & 9:00 ~ 17:00 FTH—ER{KIE AR

- Reedbush-l, Reedbush-L A—/S—a Ea—& 257 A3, FH 24 BFH—E 252175 TWET,
72720, ARRUERER (FRIE UCHARMKEIRR) 13— A& FIELET,

O Reedbush A—/$—a L E2—% 25 A (ReedbushH) SHHE HPC Fv Loy DFsknnE )
FHBUE HPC T Lo S

57 2TH (R 9:00 ~ 5 H 28H (&) 9:00%T
6 240 (R 9:00 ~ 6H25H (&) 9:00%T
TH2H (R 9:00 ~ 7 H30H & 9:00%T

o S0, Reedbush-H @ h-debug, h-short, h-regular, h-interactive XN ifg8fMF 2—DH—E ZZARIELET,
Reedbush-1, @271 >/ — K L prepost F = —IIFHAEETT,

[AE=mE]

o P EARIHEOFHE IER B O TETT, e ST —EA2EE LD, KIELZ0T2580300 30T, BHOEHR
1T login BED R v =V KPR —R—a L Ea—T7 0 V7D Web RX—TOEH A7 22—/ (https://ww. cc. u-
tokyo. ac. jp/supercomputer/schedule. php) % ZHEEL 7ZE0Y,

+ SEH9:00~17:00 SN, (KA (1 A - LA 13, AT AREETH—ERAMMEL LISES, ERAkE XV A B E
T, ZOYAL, TORMIZ L TH—EA&2HIELETOTITELIZEN,

% Oakbridge-CX U Oakforest—PACS 136V VT, HP=t mm7 A )L ARYYEIBSI RIS L, —85th 2250 LT L Tl £,
FHHHIE Web ~—2 (https://www. cc. u-tokyo. ac. jp/guide/hpe/) & ZHE 72& VY, 7k ReedbushH IZFU VCIER | i ik LCHY £
7%
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VAT NEFEDORBI LY
(2021.2.27 — 2021.4.28 Z5H)

N7
1.1 Oakbridge-CX A—/S—a Lt 2—HF T AT A e 7L
1.2 Oakforest-PACS A—/N\—za B a—H T A7 A 2L
1.3 Reedbush A—/3—a ' a2—% 27 A (Reedbush-H/L) 2L
Y7 =T

2.1 Red Hat Enterprise Linux 7, CentOS 7 (Oakbridge-CX)

Arm DDT 20.2.1 (2021.03.31) |
A A M= EFEMLUE Uz, FIHFHACOWTIE, FIRSER—2 1 okmbE, £7203
R Ay MEEX D FIMTS EE ZHES0,

2.2 RedHat Enterprise Linux 7, CentOS 7 (Oakforest-PACS)

Arm DDT 20.2.1 (2021.03.31) |
A A b=V E i L E Uiz, MR OWTEL, FIRSHER =2 oMb, £7203
Rz A MR L WRIHFS EE2 SRS ES0,

2.3 RedHat Enterprise Linux 7 (Reedbush-H/L)

Lustre 77 A L AT A (2021.04.23) |
Lustre 77 ANV AT LAONN—Va LT v X RERBLE LA,

. FOfh

3.1  Oakbridge-CX (Z8i} % Anaconda #:A39— b 2Z249-2 U RY b U OFFIRISECLE S 1E%E
e ulAr/—FR FE/—F
» Environment-Modules 7*% Anaconda ZHIE& LFH T2\ L D ITERE
» miniconda %> A h—/L L. Environment-Modules Z/#fH L CFIHTE 2 X ) IZRE
o FIFZE Web /— R
> FIATSE 1.3, Y7 by =THk ZEIE
FIFHREZR Y 7 b = 7 —E) 5 Anaconda ZHIFR L. LUTFOFEIHEA T,
Anaconda #E23—E ARG 2 VAR b U OFFBHIAUE XL, anaconda OFEFAFI
ITEEICRY LT,
722U, HERBEIOEA FIATREIC X 2BETEE COFIM., IEEFIOMTHEENZ XD
FERHZERITEED COFI S Tk L CIMER I ATBE T,
PRI DV TIELA T 2 T2 IS0,
https://www.anaconda.com/terms-of-service
ARECTHIUTIEERL T% 5 miniconda + conda forge OFIFFHZHEE L 7,

3.2 Wisteria/BDEC-01 A—/3—2 > F o —& L Z2F AOIEHABIGIZ DN T

Wisteria/BDEC-01 A—/%—a L Ea—X AT A3 2021 4E5 A 14 B HiRBRER LB L, 8 A2 H
E 0 EREH RN LET, RBUEHICBET 2 E#RITY o % —Web ~— ¥ (httpst/www.cc.u-

tokyo.ac.jp/supercomputer/wisteria/service/wisteria_test.php)% Z& < 72 &0,
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3.3 Reedbush-H/L. —E A& T2\ T

Reedbush-H/L A—R—a B oa—X AT AT 2021 E 11 HRE2H > TCUVAT LEEIEL, T
—EREKTELET, FFHCOWVTREVIRE Web X—, A—L, A—X—arEa—TF 47 ==a
— ANTNER RS L FE T,

Reedbush-H/L $—E R TIZHT2> TUILL T ORIZ THEHEEL 7230,

® Y —bERKTHDA—/N—a Ea—FDIFHIZ>EE LTI Wisteria/BDEC-01, Oakbridge-
CX % THf < 7280y,

® —JRFIMIZT Reedbush-H/L % ZHIHDOFIL T h—27 U BAT] 2475 Z EDSATHETT,
Wisteria/BDEC-01, Oakbridge-CX ~DfAT% TGt ORHERIZOZEFL UL =2 V8471
PFETCIBELEZEE Y, [ F—=7 BT IOV TOFEMIE Web ~2— 2 (https://www.cc.u-
tokyo.ac.jp/guide/application/transfer_token.php)% &M< 72 &0,
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518 - 7—4 - $F | AR —/NR—aYF1—48YRTFL
[Wisteria/BDEC- 01145 A 14 BIcREBERZB LTS !
7H29 BECELNTCHEATEET

FOXRZEAG IR o 7 —

FORRFPIERIEE L ¥ — 1%, FOERKFN L ¥ o " AR EFZER (F#-R) 128\, 2021
S5 H14H (&) o R -T—% - %] lEA—"—arta—2 A7 L
['Wisteria/BDEC-01' ) ORBGEM ZBn L 9. REBERAMME (7 A 29 B4#1 09:00 ¥ T)
F M) CHEATEEY., BEMARAZSMITEYVETOTRIELLCOBSECHA
< 12& L (https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/)
['Wisteria/BDEC-01 | {3+ I =L —3v 3>/ — F#E (Odyssey) &7 —% « % ) — Nit
(Aquarius) D 2 DDFHE ) — FEEZE LIV AT AT (K1), RE—27 HEREIZZENFN 259
PFLOPS (Odyssey), 7.2 PFLOPS (Aquarius), &&f33.1 PFLOPS T3, HICHMOMEZT TH
<, BHEHT - T2 8% - BT E S HPC B O AMERIC B ERFIH SN D TETT, &
VAT LADOEABIOEMICLY, R TRHE - 77— - 58 pantEsh, A3 —2%
M UAR) &7 4 DA VZER (BlFE) 2EEICE S8 Society 5.0 DEHIZKE S HBKT S
ZEPHIFENET, VAT LARYEITE DRSS N FE 2 L E T

Platform for Integration of (S+D+L)
Big Data & Extreme Computing

YEalb—vav/—F#
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PBIs
Shared File Fast File
System System
REI7II F—R.EE ) B [} e p
RT L Aquarius SRT LA
(SFS) Intel Ice Lake + NVIDIA A100 (FFS)
25.8 PB, 500GB/s 7.20PF, 578.2TBIs 1PB, 1.0TB/s

800 Gbps

) External
%t Resources

ﬂ HER)Y—R

External Network
SfEprvkT—o

1 Wisteria/BDEC-01 O

vIalb—vay/— REE (Odyssey) i& [FUNITSU Supercomputer PRIMEHPC FX1000] 20
Ty I bR S, ERREEREEETHA—R—arta—% Tgk) LFEUE LBk

! https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
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2% TFUJITSU Processor AG4FX | % 7,680 / — R (368,640 =1 7) #i# L T\ k¥, [A64FX)
I, WAEWO Tnm Va2 TCRESN, 48 EOEBE T L 2HMELIZ4EOT AKX b
TEAL, RAEERENESEHE T 3.3792 TFLOPS O b — 7 e EB L 9, At —
7 PEBEIT 25.9 PFLOPS T, 4/ — FiZ 32 GiB ® HBM2 A€ U Z## L, I 21—y a v
J — R#E (Odyssey) DO#8AE V713240 TiB, ATV 2 NigiX 7.8 PB/ B TY, %/ —
RiZ A2 v a vy RIEMN 13.0 TB/ B O/ — REMEMEAEFR v hU—2 (Tofu A > & —
ax27 kD) THRAEINTHET,

T—& 5B ) — FEE (Aquarius) O/ — FIZILH CPU 2 J (f > 7 L 4EH 158 3 H:4X Xeon
Ar—Z 7 N7 at Y (%= — K4 Ice Lake) 1)), BEINEHE (GPU) 8 £ (INVIDIA A100
Tenso 27 |) MHAERISNTEY, /— A % —=ax2 MIZiL NVIDIA Mellanox HDR
InfiniBand % v NV —7 BEAINTWET, T—F - ¥/ — FiE (Aquarius) OEFE—2
MEREIT 7.2 PFLOPS, #AE Y A &1L 36.5TiB, ¥ AE U\ NIFIL 5782 TB/ B TT, &%/ —
Ri%, 7 — X6 AY 200 Gbps D% % 4 3 5 InfiniBand HDR % 4 U > 7 FiWC, 7N
Akv 7 a v nNs RigERFo /) — R EMSEGR Yy T —27 THESN TV ET,

FEFS (Fujitsu Exabyte File System) (24& %, 77 A VAT A (K& :258PB, 7—#
R ¢ 0.504 TB #)) BLUSSD 2 Lcm#H 7 7 A VAT L (FE :1.0PB, 7—
HEREEE  1.00TB/®) 2#H L, ThEnv a2l — 3/ — Kt (Odyssey), T—4 *
¥l ) — REE (Aquarius) 267 7 B A L, KR T — % 2 @IS 5 Z L B H[ETT,

YIalb—vary/— Rt (Odyssey) &7 —% - 78 ) — R#E (Aquarius) 1%, &7t 160 K
@ InfiniBand EDR (100Gbps) Z IV T 2.0 TB,/ D% v U —27 N FIETHAE SN TWET,
£, T—% «FH — Nt (Aquarius) (XEFF 800 Gbps D v b U — 7 Rl THNT & D
WEDRETT,

Y7 v 7 & LTI, Fortran, C/C++22> /%A F, Python A ¥ —7 U %, MPI#IE7 A
77V EEEHTEET, R, TR, R, AN THREEREAN GO T A 7
ZU, V=, THVr—varvERhLET, =7V —RT7 SV —va & LT
OpenFOAM (B FERT1%%), MateriApps 77V 7 — a3 UBE (WERNE), HAURSEAERIN
WFZEAT CRRRE SN S 2L —2a vy Y 7 by =T RR EEFHTE 1,

F7z, ¥ X —THF L7 lppOpen-HPC (HEN T = —=> VL HT L7 7Y r—v =
“BRFE - FEATEREE) 21, [h3-Open-BDEC ([FlRi+7 —% +%28 | MG OIDOEHEY 7 b v
T EAE) 3 AR L, SRR T U r— a VEESICHET S Z L asaieTd, BEA
FUal—va IEL ORE, FEERMEER D 12D, ZRONRT A= AZT 4 B
FCJ, Wisteria/BDEC-01 TiX, #t =8I Lo T A —ZHEEZ, IMNTHOED AT
FER - BT — XL DRI EMAGDE T, B2 RE X ERH TR0 ZEFHIELT
WE9, h3-Open-BDEC XX DL 5T 7V r—a v OREEZETHHIEL & big, 3
2 b—va v/ —REE (Odyssey) &7 —# - %8 — Nt (Aquarius) L7y —27 m—
ROFET2RT DR bR L £,

ERERF, FIREFICOVTIE, RELUK, BEZEBLTVSFIETIOT, JHEFLE
AR

2 https://github.com/Post-Peta-Crest/ppOpenHPC
3 http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/

A== Ea—F4 T Za—R -6 - Vol. 23, No.3 2021



FIFABELEDHEIZ VT

A== =T T

202145 A 14 ALY, [51H 7 —4 28 | Bl G A—/ S —a B 2 — 2 2T IN(Wisteria/ BDEC-01) OB &R
BiESIL, 8 AIIFESR Y —E 2 BltAS N E T, Wisteria/BDEC-01 D IERY—E A ZHHFIFAEHREOHELY
—EANEDRRE, SOITRIHZEOFEMER EO BT, SRR ERR . #—A— " —a2 o e —F— VAT
LRI FEREORIFE FIR&HEESR) 2 EL £ U7, T/AAUIEAIZLL FO@EI T,

D) T3HR-T—& SR A A—/ 3= B o — 4V 2T LOFHEREHE (311 7, 8, 9)

fhd AT LRRRIC =22 SFREBRAL CQOET, Va7 OIATZ LI —r AR 5 AT, &
HCE LT/ — R (Wisteria-O(Odyssey) i HRE 7215 GPU RS Wisteria-A(Aquerius)#i P ¢
BHLET, TIEROA RGP —ERTBWTCUL, =Y )La—R T N —T a— 2 AR E L TRV EL
7o, FEEAMSLT D OEPREIZEDV DN | a—RRIEFRE LR —E GG 72> TRV ET,
J—R%&E5ETEB/—REE ) (EHFD)IE Aquerius [T TRESILTRY, A CGPU BAL CEAL CF
FICE5TGPUSHAHIA MR ESIV TRV ET, #ELIE Web ~—(https://www.cc.u-tokyo.ac jp/)%&Z &<
72&, FIFHAHSRIIZEORNIR 7 LO%IER 8 (MNAT V2 —AXFEMEERESIR 7 LU 8 )& ST
S, F7z, Oakbridge-CX, Oakforest-PACS, Reedbush s Th—2 ATH FIRECY, IEHRDI—2
UHERITRER 9 ET BTSN,

Q) BRI — RO E (315 5, 7)
Oakbridge-CX % Wisteria-O (Odyssey)iZ33\ T, /—R2{RD 15% A I FEI TR R — AL
L CE BT 270 OUTEFIFHFRIEE 5, 7. NAT /L — AEEEAER 5 5, V4T VELT=, E5efI AT
J—REEEAE AT BEROEERIRERE 1.5 &0 ET,

BAFEHIE, M7 —Web ~—IZH#RO IR HIAE - FLATHE) L0, £ AT LB LU —2OF A HE
FETELEED, B, FIHFHRICOEEL T, Yo X —Web R_R—IIZH#L TRV ETOTHRECTELS
vy,

- A== B a—Z—I AT LFIBFE (https://www.cc.u—tokyo.ac.jp/guide/application/rules.php)
- FIFHHIAE-SOAZERE  (https://www.cc.u—tokyo.ac.jp/guide/application/guideline.php)
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B S5 (551 3 5:B%)

KEBEEWH) A — 8 —a B a—& 27 A HEHAEFE (Oakbridge—CX 3 2T A)

X 4 ) Jij] A H & i
ARy b (FFFE) [R5 - AHHERI%E 100,000 ]
(Kk3ty bET, FIAMEIXL » HEMTRER)
=2 8,640 / — N[ (1 / — N X360 HFHY)
NR—=YFLa—2R h—2 U HEARE 1.00 3%
PN X HERE1.50 © /) — FREEERAHMIT) 2 24E0 I5%ERERT S
#l T4 RATRER W7 7 A4 AT A 4 TB
i (WFnb 1y h47D)
; EAE Y b FEE) RS - AJEEEEIS 100,000 F, {3 120,000 H]
% (%5t~ NHGAR], FIRBIFEIL 1 7 A AL CRER)
= h—2 v 8,640 / — FHFR] (1 / — K X360 HAHY)
| P e =7 CHBERE 1,00 3%
e K HERE L. 50 O/ — R EEFIARAY) & 240 I6RERIT 5
| F 4RI RE WH 77 AN AT N TA—FIZ>% 4 TB
- (Wb 1y M%)
y FI X% 55 IR 72 L
=4 HARE Y b (F5) [ - AHERERE%E 150, 000 9, £ 180,000 ]
= (17— N 1445, Bty bHAR, FAMRIXL » H B TRER)
] =2 8,640 / — N (1 / — N X360 HFHY)
» T =T a— R b7 WEGRE 1.00 X%
> (/ — KFEE) X HESRE .50 0 — FE@EERANT) 22680 I56RERT S
= T A ARY R AHN 7 7 ANV AT A TA—FIZoE 4 T8
> (Wb 1y h47D)
N IR E 55 HIRR 7 L
T4 A KRB WH T 7 A I 2T A 1 TB Izo%x [6,480 /4]
by sEh (R - AFERERI% 8,400 11, 4% 10,000 [9]
720 /— KRB (1 7 — FX30 BHFEY)

() LR OFMABHSBITREF R CH D, M, HEHIFIHARHEIC SN TIIRIFR 6 ICED D,
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K/t MRIHEHEAFR (0akbridge—CX ¥ AT L)

B ¥l H =1 # 4 #H
/vy b [R%E - A3FERISE 8,400 M ]
f—z 720 J — REFRT (1 7 — K X30 AAH%)
o _ b= CHERE 1.00 %
g S TeETA N MBRE 1. 50 0 ) — FREUBEAIAAD) & S0 15WERER 5
i T AR WH T 7 AN AT A 4 TB
e A AR MEAEERE T
W R/ b R - ARS8, 400 M ]
51 h—2 v 720 J — REERI(1 7 — K X30 HAH%)
b= HERE 1.00 X
~ =T a2 X MBREK 1. 50 ) — FBEEERIART) & 21K ISWERERIT 5
]D T4 AT BRE WHZ 7 AN AT D TA—T D& 4 TB
a I IR MR R E T
| IR 2635 B3 HIRR L
- Bty b R - A% 12,500 ]
- =2 720  — FERI (1 2 — FX30 HAHY)
v P h—7 HBARE 1,00 3
= () — FEE) X HERE 1.50 0/ — FEEEEFIART) 2440 15%RERIT S
| F4ATRE WEN T 7 ANV AT A TI—FITo% 4 TB
v FI I MEAEERET
D IR B R B3 7R L
A
> T A7 BN WH T 7 A I AT A 1 TB iz>%  [6,480 H/4E])
AN
o [R5 - AHEHERI% 8,400 9]
b2 B 720 ) — REEH (1 2 — FX30 AAEY)
fi5 %

1

2
3

10

11
12
13

2 —

[REF - ANICRERIS ) I 3&FE 15, F2r, H3H, Hih, ForBIUOES IS T2 H AT
)

M) 1T 34E T RIS T2 HICHAT 2

FIRAHBICOWTIIFIABRBA DO YEEOT— AR TAETCEL, EEZEBX Vb0 LT 5, FIH
WMOBENHLZHEAIAHAK TAETLET S

b= Eva TETZ LI — RIS (BER X 7 — FEXEERE) 2H& 7508 L, F—7
VIRENIEL oo GAIE, YVa TETEMES NS, HL, FEY Y —ZAORMZ Lo THELEY 2 T
DETEHATIHDOETH
HEGRZTHT2HACEBWTE, PROLEHBBIO — RIS TV 2 7EIT 2T b D A
LT, P UEMHETHLOLTD

b= TR HBIRIPICER Y B2 L, FIHKETHRIC N —27 ORENDH L5 THEIE s L ORI M
& OIGEITFT D2

f—2 & UTHRE LT 7 — RIS, FIRHMIBNICEENFEHTE 2 2 L 2RiET 5 b O TIERW
h—2 v D= EMDA—IR—a L B a—H AT A~BITTDHIENTE D, BITILERBITHETD/ —F
REFAE O RHSIZ DWW T BIE I IZED D

J— FEEIIFEEICL > GROONFAMBB IO — FEICChHARATE 2095, L, b—
I UBERENEL o R T EA MRS LD

J— FEEOHAMIEMIT Y V— R, HIARNISCY AT LAOB@IRIIC LV EET 8550805, BF
Lo B AEOABHEEOEMICOWTIIH LEbRICE 2D LT+ 5,

BINAT Y a IR ASENICRY B2 E T 5

BINA 7Y 3 v OABEREITBMEMNEEIGENT 2 ERES LOFHAMMEZ R -0 LT 5

HOIAGIRD ) — RIS R TREZR ) — RO L2 B2 BARWEAICRYZ M550 LT 5,
AL, ©3, FHTF - M KEBEHPC F ¥ LU VEOAEREIC L 2R, #% FES0HEAB X
RRTA TN —REOHIAZBWTIIZORY TN
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BE7 (E1 3%B%)

(318 - 5 —% « ¥ @G A—_—a P a—Z 3 27 Lf|HA#HEE (Wisteria/BDEC-01 3 AT L)
Wisteria—0 (Odyssey) : Wisteria/BDEC-01 O+ I 2L —3 3 /) — Kt
Wisteria—A (Aquarius) : Wisteria/BDEC-01 DF — & « 223 ) — NEE

X 4 ) Jij| £ il 4 &
Wisteria—0/A FEARE » b (GFEFH) [R5 - AILHERI% 60,000 1]
(¥t~ FHGAR, FIABIRIL 1 » A AL CTRE )
h—2 & 8,640 h— > (24 BE[EIX360 HAHY, 1 & v F4720)
F—2 EEARE Wisteria—0: 1.00 (1 / — R47=1) 3%
— % A Wisteria—A: 3.00 (1 GPU %47-9)
X VBRI 1. 50 0 7 — REE(ELRFIARIT) 22K 15%REZ T 5
F AT R HET ANV AT A TA—FITHo%x 2 TB
. 1ty F%7=Y)
% Tl R B8 B8 IR L
. Wisteria—0 kAT » b (FFFH) [R5 - AILHEEI% 60,000 M, 43 72,000 ]
- (% v FHEAR], FIHMIEIE 1 & A BALCRER)
h—2 & 8,640 h—27 > (24 R X360 HAHY, 1> R47-0)
I =2 U EARE 1.00 (1 ) — FY7-0) %
i’ O ‘ % HTREREC 150 0/ — N ESERURIG) & 2 ko 1%RERY 5
o A () FA4ATRE EEHETZ 7 AN AT A TA—F 2% 2 TB
- 1y b%7=0)
B | L vistorian | FUBBEESS BB L
; 0:;5”; (ecrpan Wisteria-A HAt v b (4 [R5 - KIS 180,000 [, 2% 216,000 [1]
B e, T (Bt MRGATT, RUFMRAIE 1 o J) WL CE o)
& bfa e N— B 25,920 h—2
A (1 GPU, 24 W] x360 HARXY, 1& v FY7=0)
| =2 UEEARE 3.00 (1 GPU %4720)
= F AR HET 7 ANV AT A FA—F|Zo% 6 TB
| (1&'y h%7=0)
= FI A B3R 54 HIBR 72 L
V2 Wisteria—A 1GPU & v bk
155 (FE4E) [k - 2 FLHERI%E 270, 000 [, 423 324, 000 ]
= (B K TGPU £ ¢, HUAHALIZ TRZM, FIHBIMI 1 » A B CRE )
1 f—2 & 25,920 h—2
5 (1 GPU, 24 W§fH] X360 HAHY, 1& v h¥47zD)
| GPUmAHA F—2 U EEARE Wisteria—0: 1.00 (1 /— R¥47=1)%
2 Wisteria-A: 3.00 (1 GPU %47=9)
- . . X OHEARE 1. 50 O/ — NREEESRIT ) &2 2o 16%RERRT 2
7 | (Wisteria—-A . e
A B | FUARAIRE HEHE T AN AT LA TIA—FI2oX% 6 TB
¥ 7 HA ATEE) (1ky F%72b)
FII AT iR L
GPU h—2 & K - IR % 3
P
1 25,920 h—2 > 270, 000 14 324, 000 M
2 51,840 h—27 > 540, 000 648, 000 M
4 103,680 h—27 1, 080, 000 14 1, 296, 000 H
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Wisteria—A JEARTE v b
CE4E) [ - A 4LERERT%SE 2,160, 000 1, {23 2,592,000 ]
(1 7 — R 8GPU 1447y, 1ty boAHHAR, FIAMMILL » A BN TRE )
h—7 B 207,360 h—2 > (8 GPU, 24 HFR X360 HAHY)
F—2 U VEEARE Wisteria—0: 1.00 (1 /7 — RM47=1)¥
Wisteria—A: 3.00 (1 GPU 7-=9)

/= FEE
()

(Wisteria—A

INFEHIEE . " . -
iz’ﬁajﬂfj; ‘ ¢ WIIREL 1,50 0/ — FTE GBS ) £ 2 0K0 1% 5
= Hhe F oA HHT7 7 AN AT A TA—FITo% 48 TB
PR B 6% B4k HilfR 72 L
7457%@ HHT 7 AV AT A 1 TB iz>&  [6,480 M/4F]
BiENI]
F—2 B [R5 - ANJLBERE% 5,000 9, {36,000 )
B 720 h—7 (24 FRRE X 30 HFEY)

() R OFMASBHEBITREF TR CH D, M, HAEIFHAREEIC SV TIEIRIR 8 ITED %,

/Ay MRS

H4eFR (Wisteria/BDEC-01 ¥ AT A)

y

X 4 il H £ # 4 #R
Wisteria-0/A F/hl v b [R5 - ASLHERI%E 5,000 1]
i b—2 B 720 b—2 > (24 WERE X 30 AAAY)
= ﬁ b —27 UIEERE Wisteria=0: 1.00 (1 / — K¥%47=1 )%
o P, Wisteria-A: 3.00 (1 GPU %7=9)
€y i X TEIRSL 1,50 O/ — REE SRR 2 20k0 1% ER T 5
| T4 Ak AT 7 ANYAT D IA—TZoX 2 B
y B FI I LA RE T
v @ F B8R 74K MR Ze L
; * 745&@@ AT 7 AN AT A 1 B icox  [6,480 /4]
L BEYI |
AL (K2 - 2AJ6HBI% 5,000 1]
BEYI | 720 h—2 (24 R X 30 HFHY)
%

1

2
3

10

11

2 —

TR - ANIEHEBESE ) 1T 35 175, 20, B35, Hah, F6FBIUES HIIY T H&F AT
5
M) ITH3EE T RIS T2 EICHMAT 2
FIRABIEIZOW IR A DD YHEE OV — A TAE L L, FEZBX 2B O LTS, FIFH
WM OBERH 2L EIIFHKTAETETS

Odessey ZfEM L7z85A. b—2 U EFY a 7EIT T LI/ — NGRS (BB X /) — REXEERE)
L LTHET 5,
Aquarius ZfiH L7256, b—2 VBTV 3 7EIT 2 412 GPU RFRIFE (RRIBIFR] X GPU B X &R & L
THBET 5,

=2 VEOEENEL o2 BA4I21E, Ya TETEIIEESRS, AL, FEY Y—20RRIZ X - TH
By a T7OFTEFNTEHLOLT S
FHEEREZ TRHTH2HIAMIBONTE, PRLZHBEBLOY — FERICHYE T2V a 7ET2{ToTbD LA
2LT, h—U UEEHETALOLTS

b= CEITFIRAMENICIRY G5 E L, FIRAKTHRIZN—7 VEOEENRD 555 THEIFE R L OFIH
AHEEORIEIIITHORN

h—2 &L UTHE Lz 7 — RIEHEE, GPU RFEIFEIX, FIAWIBEANICEENERTEAZ L2 RET 5D
DTIEARN

=0 v ED—HEMDA—IN—a L Ea—H VAT LANBITTHIENTE D, BITILERBITHETD h—
7 VEORIEIZOWTIE BIERIICED D

J— FETEIIHFEEICEL > TEOONZHAHMB LY — N ThHARIATE b0 95, L, b—7
VEOERENELS o RS ChHAIIMREND
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13
14
15

J— REEDHIAMIRMET DY Y —A %, HARRSCV AT AOBRNICE WV ERT 255608 H5, AR
Lo B EOABEHEDOHEHICHOWTIIF LEDLEICL S bDET S

BINA T Y a IRIABIENICRY 55 L35

BINA T Y a2 v OBEEAEILEINEAAIGENT 2 EHES LOFRAHEZ2E b0 LT 5

FOARERD h—7 ERRMEAEER h—2 YV BO 1.2 2B WEAICRY 2T T 5200 35,01,
2, HF - ik, KHBHPC % Lo VEORAHEFIFIC L 28, % - BESE0ZFFHBL O NZ
A T2 —ZEOHAZB W I Z ORY Thwn
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% 8

13 3

T3tH-7—42- 28 BMER—/A—aVE1—4 AT LAYBIFIAAES (Wisteria/BDEC-01)
—fgEiA FASESR @ M)

Wisteria-O/A(1tYk=DZ)

AEFEICELH

IR XZ A REEE [(—5v5)
124 B 60,000 (8,640)
114 55,000 | ( 7,920)
104 B 50,000 | ( 7,200)
94 B 45,000 (6,480)
84 B 40,000 | ( 5,760)
747 B 35,000 (5,040)
645 8 30,000 | ( 4,320)
54 B 25,000 (3,600)
44 B 20,000 (_2,880)
35 8B 15,000 | ( 2,160)
247 B 10,000 (1,440)
14 8 5,000 (720)

EIRIEEENEF—IV 8 (BALE—5Y)

A FIAGESR (B

)

Wisteria-0 (1tzyhZD&)

Wisteria-A (1Y rZDF)

BN EENS—I VB (BAFEN—5Y)

A==y V¥a—F 4T Za—A

- 13 -

IR XEAEBEE [(—7oE % o8] XT AREEE [—suE % o)
124 B 60,000 | ( 8,640) 72,000 | ( 8,640) 180,000 | ( 25,920) 216,000 | ( 25,920)
114 8 55,000 | ( 7,920) 66,000 | ( 7,920) 165,000 | ( 23,760) 198,000 | ( 23,760)
104 B 50,000 | (  7,200) 60,000 | ( 7,200) 150,000 | ( 21,600) 180,000 | ( 21,600)
94 B 45,000 | ( 6,480) 54,000 | ( 6,480) 135,000 | ( 19,440) 162,000 | ( 19,440)
84 B 40,000 | ( 5,760) 48,000 | ( 5,760) 120,000 | ( 17,280) 144,000 | ( 17,280)
14 B 35,000 | ( 5,040) 42,000 | ( 5,040) 105,000 | ( 15,120) 126,000 | ( 15,120)
64 A 30,000 | ( 4,320) 36,000 | ( 4,320) 90,000 | ( 12,960) 108,000 | ( 12,960)
54 B 25,000 | ( 3,600) 30,000 | ( 3,600) 75,000 | ( 10,800) 90,000 | ( 10,800)
448 20,000 | ( 2,880) 24,000 | ( 2,880) 60,000 | ( 8,640) 72,000 | ( 8,640)
37 B 15,000 | ( 2,160) 18,000 | ( 2,160) 45,000 | ( 6,480) 54,000 | ( 6,480)
24 B 10,000 | ( 1,440) 12,000 | ( 1,440) 30,000 | ( 4,320) 36,000 | ( 4,320)
147 B 5000 | ( 720) 6,000 [ ( 720) 15,000 | ( 2,160) 18,000 | ( 2,160)

FARE AT b — /o R (REE—52)
GPU BHHA FIAGESR (IGPU b, By M)
Wisteria-A (1Y ZDE)

i W =37 (s % =
127 B 270,000 | ( 25,920) 324,000 | ( 25,920)

114 H 247,500 | ( 23,760) 297,000 | ( 23,760)
104 B 225,000 | ( 21,600) 270,000 | ( 21,600)
947 B 202,500 | ( 19,440) 243,000 | ( 19,440)
8~ B 180,000 | ( 17,280) 216,000 | ( 17,280)
77 B 157,500 | ( 15,120) 189,000 | ( 15,120)
6~ 8 135,000 | ( 12,960) 162,000 | ( 12,960)
54 B 112,500 | ( 10,800) 135,000 | ( 10,800)
447 B 90,000 | ( 8,640) 108,000 | ( 8,640)
378 67,500 | ( 6,480) 81,000 | ( 6,480)
27 B 45,000 | ( 4,320) 54,000 | ( 4,320)
148 22,500 | ( 2,160) 27,000 | ( 2,160)
EAREE TN o — B BRI —52)
J—FEE AIRABLE S [
Wisteria-A (112vk)

NREE e aEEE [t os TE —ooE
124 B 2,160,000 | (207,360) 2,592,000 | (207,360)

114 8 1,980,000 | (190,080) 2,376,000 | (190,080)
104 B 1,800,000 | (172,800) 2,160,000 | (172,800)
95 B 1,620,000 | (155,520) 1,944,000 | (155,520)
84 B 1,440,000 | (138,240) 1,728,000 | (138,240)
747 B 1,260,000 | (120,960) 1,512,000 | (120,960)
64 H 1,080,000 | (103,680) 1,296,000 | (103,680)
54 F 900,000 | ( 86,400) 1,080,000 | ( 86,400)
47 B 720,000 | ( 69,120) 864,000 | ( 69,120)
347 B 540,000 | ( 51,840) 648,000 | ( 51,840)
24 B 360,000 | ( 34,560) 432,000 | ( 34,560)
14 B 180,000 | ( 17,280) 216,000 | ( 17,280)
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BmArar
r—oUEBMFIRAESR E Y M)

[ #7IREm | XF-oHEBEE (7 8) T [F—=58)
[ 14 A | 5000 ] ( 720) | 6,000 | (720

FEIAZENEh S —I 8 (B —T)

TARAVFIAAEER Ey M)
HEEI7MIV AT L ITBICDE
178 [ 540
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MFE9 (1 35BR)

=27 UBATIZBT D b—7 v REOBER

Wisteria/BDEC-01

#4174 | Reedbush-U/H/L Oakforest—-PACS Oakbridge—CX
BiT VAT A VAT A VAT A VAT A
Reedbush-U/H/L ¥ A7 A — 1.5 0.75 1.2
Oakforest-PACS A7 A 0.6 — 0.5 0.8
Oakbridge—CX o ZF A 1.3 2 — 1.6
Wisteria/BDEC-01 < A5 A 0.8 1.2 0.6 -

BATRICBINSNDS b—27 & () — FRED) =847 b—7 VR XA

A==y V¥a—F 4T Za—A
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#5 FIATNA2—ZFTAHEEF (Oakbridge—CX ¥ 2T 4)

HEAREy b [REFE - A% 7,500 /4,
39,000 H/4F] (3 7 A%
K3ty hET) — )
e F—2r 2,160 / — R[] (1 2 — FX90 HHHY
rT A RE Y 1.00 3
ﬁ X HEMAKL500— FEH@EEMNART) 2LED ISEBERIT D
5 WHEST ) — R RK8/—FET
b F Ry R 4 TB
/71’ (Wb l1lty F4720)
N Mkt b LRS- ASEHEBIS 22, 500 /4,
- % 27,000 H/E) (9 » H%)
| (kKk4ty bET)
2| e h—2 6,480 / — R (1 / — X270 HAH%)
G b= AR 1.00 3%
X HEMAKL.500 — FR@EEINART) 2LE0 INEBERIT D
TFUARATERE WHIZ7 7 AN AT N T —T|TDX 4TB
(WFnb 1ty F47-0)
FILFH X 3% B 5L iR 72 L
fuis
& HEARE > b [0 H/3 » A
k K4ty FET)
7 TN—F f—z 2,160 / — FEFf (1 7 — KX90 HFHYH)
A a— 2 h—7 IR 1.00 ¢
7 (%0 X HEFRE1.500/— FHE@EEIARD ZLE0 INEBERIT D
v ) FAARATRE WHI 7 7 ANV AT K T —TTDE 4TB
= (WFnb 1ty FE7-0)
; ) B 633 5 4% R 72 L
]\'—7 Vﬁj]ﬂ N e N
o [ K% - A% 2,500 1, 4% 3,000 ]
(ﬁfa];;%?/wn 720 J — FWR] (1 /— FX30 HFEY)
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£T7T PIATN2—RFFEMEEK (Wisteria/BDEC-01)

Wisteria-0 (Odyssey) : Wisteria/BDEC-01 ¥ I =L — 3 v /) — RNt
Wisteria—A (Aquarius) : Wisteria/BDEC-01 O F — & « ¥ ) — NEE

Wisteria—0/A A& ® v b
H [R5 - AILBEBISE 13,500 /4R, 22 16,200 M/4E] (9 » A 4r)
18 (xRK6tLY FET)
b e b—2 6,480 h— 2 >
7 . (24 W X270 HARY, 1Ey F%47-0)
; A IR F—27 UHEAREL Wisteria-0: 1.00 (1 / — R%7-1 )%
v Lot Wisteria-A: 3.00 (1 GPU %4729)
3 ORI 1.50 0 — FEEERF M) 2 2K 0 15%RER T 5
| F AT RE EHETZ77 ANV AT A T A—FI2o%x 2 TB
A (1t b%Yn)
T B 53 53k il R 72 L
- Wisteria—0/A Ei AR+ v b
B [#2 0M/3 » H] (FHFK6%Y hET)
k b= B 2,160 h—2 >~
5 (24 [ X90 BAHY . 1y h2720)
7 . h—2 VLR Wisteria-0: 1.00 (1 / — RX%7=0) ¥
7 EROH Wisteria—A: 3.00 (1 GPU %47-9)
v MM BARE 150 O/ — FBE(ESEFIM T & RO 156 ER T 5
| T A AT RE WH 77 AN AT L TL—FITo% 2 TB
2 (1Y F4720)
T 2 5% B3 HIRA L
h—2 v &EBn [R% - A2EHERI%E 1,500 M, 423 1,800 ]
(12 5 A4y %) 720 h—Z (24 [ X 30 AFEY)

A== ¥a—F4 T =a—2A
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£8 FIATN—RAAEF—2 LRIFIAAHESEE (Wisteria/BDEC-01)
FHARER B M)

£t 5- IEy bMzoE
b= v KY¥ - AIEES w3 (b=2 &
97 A% 13, 500 16,200 (6,480 )
8» Ao 12, 000 14,400 (5,760 )
T A4y 10, 500 12,600 (5,040 )
64 H5 9, 000 10,800| (4,320 )
57 Hoy 7,500 9,000/ (3,600 )
4ur Hhy 6, 000 7,200 (2,880 )
3rAm 4,500 5,400| (2,160 )
27 A% 3,000 3,600 (1,440 )
Ly o 1, 500 1, 800] ( 720 )
NI EEns h—27 B, BEh—2 >, 6%y b ETHIAT
h—7 VR AAEEER (B [H)
fhb—7 & KEF - AHBEEE | (b—2 v 8) 3 (h—2 v E)
1y A% 1,500 ( 720) 1,800] ( 720)

FEMNIEEEND =2 V&, BT h—7 v

1 TR% - ALEEE) 3E3LE LS. F25, B35, HFAEBLOHE6 FIIH%YTD
FIZHAT 5,

2 ¥ IEIFETHFICHEYTIEICEHAT D

3 AENIATNV2— 2R AHBEIZ O TIEY

4 Odessey M L7-HA., v—2 v EIEIYa T
— FEXHEZRE) & LTHET 5,

5 Aquarius ZERH L72%HA. b—27 U EIIY 2 7HEIT T LT GPU MMM (R X
GPUB X &%) L LTHET S,

6 F—7  BEIMABMNICRYAEEL, AAKRTRIC =2V BEOEEND DHA
LEE B X ORI AAREOIGRIXITHLR N,

7 b= ELELTHNEG LE — FEERERE. GPURRIRIL, FIFABMENICEERNFERTE 5
ZEERIETHHO TR,

8 "=V VEBEDMDY AT L~DOBITIZITERVED LTS,

9 P EBOBMIFHRBARSCHEINTZ N2V EBLED, BRK 12 ANETL
35,

%’2@*0)*} EZRTRHETET D,
FATZT LT — FRFRAE (REaE Rf ) X/

A==V a—F 42— - 18 - Vol. 23, No.3 2021



2021 FERRRFFREBE L F—RA—R—a v ¥a—T 4 V7HMRBESE
T &

A—=R—a v a—T 4V TF—A

A== Ea—7 4 T F—LTIE, REDOA—R—ar v a—4FH
F. BLOFMHEZHEGF L T LHBl—W (REOHINE - FEELEL) %
MHpL L, A—"—arbta—2efVWEEME WS T 0T I U5
B (BRLT7T AU Y MEEEES) 2EMICFER L TWET,

AGEE 2T, B ¥ —2EMT 5 Oakbridge-CX, Oakforest-PACS, & 7= A4
B X v @ ABRAA T E O Wisteria-BDEC/01 (2 THEM S5 TE TT,

A FAVER 2 B3 2 FERE R A2 LB & U7 W HIRm IS AR £ V. BUEEH R OIS H
LAULDOASUEE T, ZiE OB LIS LR E RIS MR ATEE T,
AEFIEIZ X MPI (Message Passing Interface), OpenMP & 72 1% OpenACC 23V &
NETOT, ZnbxEHWTZIIHEFTEDBEBENTE ET,

EERITERTY, 2B 1y HHMHTE LA —R—arta—4% GEEEA
THHT A A= R—ar a—X) OT oy MG ST T, YA
Nz CGEBESK TR, BENEICET 2B ICRAMT 1 Y FBFIHATE
EJUAN

2021 SR OEE ST ELZ NI L £, 52> TI2MD ThEtz
BEWLET, RERRFVa2a—/WITETHY, HEBLXUONEDOEE R4
CHZERHVETOTTOITESZEIN, iiH HREB LONEOFEM G
EOFEZD PDF EE2 L) (X, LUFO HP % ZHEMER S 7ZE 0,

https://www.cc.u-tokyo.ac.jp/events/lecture/

2021 FEDOBRALT AV v M &#HBEHE [TE]

KREE LY EHZBHBT D
Wisteria 3£ ‘6 H4H Wisteria-BDEC/01 %
Wisteria-BDEC/01 % F| ¥ &

MPLIZ LB 7w 75 I v 7Dk
-4 728 H BECBEd DakE . RE,

- 10 AtH 4 H 28 HIiZ Oakforest-PACS

10 A IX Wisteria-BDEC/01 % F|H T &

MPI i
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KDoA L7 MPLIZ K A0

MPI _E it - 10 At 07 I U ET 55EE, 35
Wisteria-BDEC/01 % F| ]l 77
A—R—a s Ea—F~Darg A
A—/N—aFa— || -4 H2H FHERT v 7T AOFATHIE R B
8 UN - 10 AtH W Bt A
Oakbridge-CX % #I|
F—F V) —ZD CFD YV —/L¥F v
TSR k& % OpenFOAM % FV /=55 |
OpenFOAM -9 AH e
1A o
- Wisteria-BDEC/01 % F| F T &
BEHE T A 77 VRIHIC L 585
PRI RO ) 10 HINFHE ORI BE T 258, E
LA h =
Wisteria-BDEC/01 # %7 &
o R GPU 7 /' 2 v 74 5 3#35
GPU 7737 | -6H9H I
AP 11 A =T
Wisteria-BDEC/01 #F| ¥ &
SINENa— REFFHIAK, GPU I
) FHELWA L Z—DUEEZIT RN
GPU S =% v 7~ || =6 A2 H290\ o oy s shefl o H 5T
HPC i~ A Wisteria-BDEC/01 % %I/ T 7E
SMENa— RERbiAR, T 4 —
GPU S =% ¥ 7S~ TG == SIZEE L WA U Z—DR
F TGy E'fﬂ BHS0N —p m g mnin, a— FoBRKE

i~

HiET
Wisteria-BDEC/01 ZFI|H T &

A==y ¥a—F 14T Za—A
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~/VF GPU 7 /7 2 7Y

OpenACC & MPI (2 L LalE, FEH
5~V F GPU Fu s || «7 HH Wisteria-BDEC/01 & FI| 1 ¥ &
77 A

TR T 2 2 & TR
b3 % OpenMP % i\ 7= [ TRIATE
-4 20 H BN SEDPNDBATHN KGR & LTz
-5H31H ICCG &) Z/@MIZ LTakE . HE

OpenMP (Z X 5~ /L
Fay A= arif
LA=2707 ANEUN

i - 11 AE 4 A 20 HIE Oakforest-PACS
5 H 11 A% Wisteria-BDEC/01 % |
Jis I e
- 7/13, 7/16, AIRBERIEIZL 2 &I « ZIRITTEL
7126, 8/3 D 4 B (=M 7 v 7' Z 2E, MPI Z{#
. . L T3l BT DFNEIZ DN T
VR || CALAET ¥
e 12 HED 4 || fgil, FH
1 A 73 H [ Wisteria-BDEC/01 ZFI| ¥ &
s .3 HED 4 |
[
VI k
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AT B a— R AT A TR HPC Fx Ly SEEEOBM S ()

Oakbridge-CX, Oakforest-PACS A—/3—a o —& VAT ATIL, [ HPC Fv Lo 23l T E
T, T HPC Fx L) 13, AT Ea—F VAT AN ORI /) — Nk, ok 8 Il - 1 #F8
IN—TTHEGRO SHFHANTE AN T 0V x 7 b CF, FRGEHEEIOWTIL, UTE B EE0,
NOOBEINE L BRIH L TRV £,

X = a U A NV REYSEIAPS IEICERE L, UEOBIRIR 7Y 2L « FEO b & TV LET,

1. R
UTFDA—R—=a B a—F VAT AOFHE ) — REikk 8 Hl 5ARIAT D Z LN TE T,
7272 UISERISRHE S L~ U C I 2 A T I REMEA B 0 £,

[Oakbridge-CX]
Oakbridge-CX A—/3—a L B a—% VAT LAOFME/ — K 1,280 /— K (N SSD #3112 / — F)

[Oakforest-PACS]
Oakforest-PACS A—/%—a L Fa—Z T A5 LD flat F— K (4,200 /— K) £721% cache =— F (3,200 / —
R) . DWNEIEOMS
* % H flat T— R 1, cache E— N 1 DK 2 fFF TZAHRE, 72721 1 Z7/L—7"Cflat £— K, cache &
— R R % Z & &g
*  FHEHPC 7 L o VENRi4 O D &R 235806 L e

2. FIHZRN
<1 A 1EL FAIE UCHRMEERTA 9:00~17:00 F TOfck 8 B, 1R IRAEARIH+S Z LN ATRET
7

(VAT DFEELDTA LIRS, flat B— RidAKk 3,346 / — 1, cache B— FI3A Kk 4,346 / — FETHIAT
X L AREMR T EWET)

CIREITASEIE L, Bla— P REE T, ASHNEERZLE L 3, A, BLOA—T L DIEHENFHRETT
N, FERIC1 7N —70A%FERIE LEd, 7272 L Oakforest-PACS 135K 2 - F T ARRE T,

- BB L W B ONIREIC OV TITAR L TEE £9, ARARICIIHGOCHE RIS o & — 13 e
7 HPC sk DA —/S—a v B a—H VAT LEFIA L, TR HPC Fv Lo Y| HlEEIC K> THEiEL
EEEPRRLCWEEEET, $, (R —arEa—7 1 /= a—R] RIRHEEE~ORIERETTIEOR

EREERATOQNTEEET,

b —E IR eRR HPC SRR O, T D I — U—2r 3 v PETIRRVIZGEN
HYET,

- FUATEHI TR T,
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3. FEhipE
2021 4EEEDAD TRIIBIHPC F¥ L oY) EMiARIE 1~2 D& BV T,

# 1. 2021 4 Oakbridge-CX KUK HPC F v Lo P FE i B2

Fehita A B SEERED) A PRPGEA
2021 % 8 A 26 H(K) 9:00 ~ 17:00 2021 -
20214 9 A 22 H(K) 9:00 ~ 17:00
2021 410 A 28 H (K) 9:00 ~ 17:00 ?75038[?%)(3);” TAER AT
2021 4E 11 A 25 H (K) 9:00 ~ 17:00 R
20214512 A 16 A (CK) 9:00 ~ 17:00 2021 45
20224 1 H 27 H(R) 9:00 ~ 17:00
20224 2 H 24 B CK) 9:00 ~ 17:00 o ey HWALR | 1LATH
2022 4F 3730 H(K) 9:00 ~ 17:00 e

% 2. 2021 4EFE Oakforest-PACS K& HPC F v L o V5l B2

i 1 F SR SR BRGEEN
20214 8 H24 H(K) 9:00 ~ 17:00 0021 4
20214F 9 H 22 H(OK) 9:00 ~ 17:00
2021 4£10 3 26 A (K)  9:00 ~ 17:00 6 /1 ZSKFL(H]) THLER T
2021 4511 H 24 AGK) 9:00 ~ 17:00 17:00 [##5)
2021 12 A 14 H (K 9:00 ~ 17:00 2021 £
s hmnug s~ ro W50 | | e
’ : : foay
20224F 3 H 30 H(K) 9:00 ~ 17:00 17:00 [i#00]

AT T REOEAICL O EEA T a— WPWER L0 D Z 3B 0 £, BT Web Page' 4 2 < 72
S,

EERIE A B LA Z & B AFE TN, HIARIUC L Y SHLITRZRWEELH Y ETOTH L LD T TS

R, Fo, —EIOH LiABCHIF TR DIT—RIDHATY,

c RIEH SN T DS ARECTHEEZTI) Z&03H 0 97, HilERIL Web Pagel & ZHE < 7280y,

1 [RHE HPC Fv L)
httpst//www.cc.u-tokyo.ac.jp/guide/hpe/
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R Numerical simulation of solutal Marangoni convection in a shallow rect-

angular cavity
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The Marangoni flow has been widely concerned for its rich dynamical features and its wide
existence in nature and industrial processes, such as oceanography, droplet, thin-film coat-
ings, and crystal growth. To the best of our knowledge, most studies only considered the
situation of pure thermal Marangoni effect, and the solutal Marangoni case, which also oc-
curs in some processes, hasnot been considered. Therefore, in this work, solutal Marangoni

flow with LSA method would be investigated.
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The coupled PDEs in hydro-mechanical problems are usually difficult to solve by numeri-

cal modeling methods and have a high computational cost. The cost could further affect
the efficiency of inverse modeling when using measurement data to estimate hydraulic and
mechanical parameters. We aim to solve such hydro-mechanical problems using the physics-

informed neural networks method to alleviate this cost. We will evaluate the accuracy of

results obtained by deep learning and numerical modeling.
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A —N—a B a— R X BRERE (2020 4)

FIHAE ORI, A= S—a v Ea—F AT LAEFA L TELNMZERE Ghst, nEa%E, &
OZHER OBBCIHIWEEE, BICHYNE S TEVET, AEIZZEOHO 2020 5y (2020
1 H~20204E12 H) 2= LET,

WFZER DB EkIL, Web ~X— (https://www. cc. u—tokyo. ac. jp/achievements/) (25 [HFZEREEE
k) MOITH ZENTEET, MAEIHIDIFELA LS BBV L EFET,
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@ i3
[FHEAAR]
1. K E3L: DOV VAR NTHERRS T 7 4V 5% N2 FEat R E il — AR B A R Ok 15 AL
PRSI GEE 22— T 47V AT L (ACS67), Vol.13, No.1.
[%fi%]
2. Masayuki Ochi, Kazuhiko Kuroki: Quantifying the stability of the anion ordering in SrVO2H: Physical
Review B, American Physical Society, 102, 13.
3. KB, B EZ, Ball #E XaT 2N 0T =4 R E N S, SR
42, 89, 10.
Btk T2 ]
4. Hiroshi Yokoyama, Masanori Kobayashi, Akiyoshi lida: Analysis of Flow and Acoustic Radiation in Reed
Instruments by Compressible Flow Simulation: Acoustical Science and Technology, 41, 5.
5. Hiroshi Yokoyama, Katsutake Minowa, Kohei Orito, Masahito Nishikawara, Hideki Yanada: Compressible
Simulation of Flow and Sound around a Small Axial-Flow Fan with Flow through Casing Slits: JOURNAL
OF FLUIDS ENGINEERING-TRANSACTIONS OF THE ASME, 142, 101215.
6. Hiroshi Yokoyama, Keisuke Otsuka, Katsuya Otake, Masahito Nishikawara, Hideki Yanada: Control of
Cavity Flow with Acoustic Radiation by an Intermittently Driven Plasma Actuator: Physics of Fluids, 32,
106104.
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7. Masayuki Ochi: Theoretical design of high-performance thermoelectric materials and unconventional
superconductors using first-principles calculations: &5 37 [F|2 Ea7—at /L <wTUT NR T H A
(CMD)V—2vay™,
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MR — 7 LI A 2L X — O PR OIS Elzli%iﬂif‘ 2020 FFFRF RS

11, BEIEY: 5 —REEHRL _%OGEQT%ZL‘/{I:/E}%@%’%-ﬁ%%ﬁE@%“K?é: AR 75 BIFK
K4 (2020 47).

(EENe|

12, EHEEM, AAKES: BB AR T LD IA BB L Z IV 30P30N &5 /) 2518 O I 7E i fif
M TR S MR HEME 2L — 2 al JHil VAR T L 2020 AT A

13, FEHAh =2, JHiRER R, MOt—, /INBRT: BEEWEE T 2B NORIEERIC B T 28E AT : Artificial
Thickening Flame 5% FHN o ZER A — )V OfEMT © 55 52 [EIWRAR ) 7Rl /55 38 [l 22 - s Fufiis
Sal—IarHii LRI Y L, FRUE, ISASS-2C15.
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DIRFH LR R FRAHE, ST,
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16. Goto D., Sato Y., Yashiro H., Suzuki K., Oikawa E., Kudo R., Nagao T.M., Nakajima T.: Global aerosol
simulations using NICAM.16 on a 14 km grid spacing for a climate study: improved and remaining issues
relative to a lower-resolution model: Geoscientific Model Development, European Geosciences Union, 13, 8.
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17. Umair Ali, Masahide Otsubo, Hiroaki Ebizuka, Reiko Kuwano: Particle-scale insight into soil arching under
trapdoor condition: Soils and Foundations, Elsevier, vol.60, No.5.

18. Masahide Otsubo, Junming Liu, Yuichiro Kawaguchi, Troyee Tanu Dutta, Reiko Kuwano: Anisotropy of
elastic wave velocity influenced by particle shape and fabric anisotropy under KO condition: Computers and
Geotechnics, Elsevier, Vol.128, 103775.

19. Tokio Morimoto, Masahide Otsubo, Junichi Koseki: Microscopic investigation into liquefaction resistance
of pre-sheared sand: Effects of particle shape and initial anisotropy: Soils and Foundations, Elsevier, Vol.61,
No.2.

20. Troyee Tanu Dutta, Masahide Otsubo, Reiko Kuwano, Catherine O"Sullivan: Evolution of shear wave
velocity during triaxial compression: Soils and Foundations, Elsevier, vol.60, No.6.
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21. Takeshi Takata, Hiroshi Kondo, Masayoshi Yamamoto, Kenshiro Shiraishi, Takenori Kobayashi, Shigeru
Furui, Takahide Okamoto, Hiroshi Oba, Jun’ichi Kotoku: Immersive radiation experience for interventional
radiology with virtual reality radiation dose visualization using fast Monte Carlo dose estimation:
Interventional Radiology, Japanese Society of Interventional Radiology.

22. Shinobu Kumagai, Norikazu Arai, Takeshi Takata, Daisuke Kon, Toshiya Saitoh, Hiroshi Oba, Shigeru Furui,
Jun’ichi Kotoku, Kenshiro Shiraishi.: First experience of iridium-192 source stuck during high-dose-rate
brachytherapy in Japan: Journal of Contemporary Brachytherapy.

23. Takumasa Tsuji, Yuta Hirose, Kohei Fujimori, Takuya Hirose, Asuka Oyama, Yusuke Saikawa, Tatsuya
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Vol, 20, 114.

24. Takeshi Takata, Kenshiro Shiraishi, Shinobu Kumagai, Norikazu Arai, Takenori Kobayashi, Hiroshi Oba,
Takahide Okamoto, Jun’ichi Kotoku: Calculating and estimating second cancer risk from breast radiotherapy
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Medical Physics, The American Association of Physicists in Medicine.
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25. Takeshi Takata, Kenshiro Shiraishi, Shinobu Kumagai, Norikazu Arai, Takenori Kobayashi, Hiroshi Oba,
Jun’ichi Kotoku: Monte Carlo Dose Calculation and Estimation of Second Cancer Risk by Internal Body
Scatter for Out-of-field Organs from Breast Radiotherapy: The 119th Scientific Meeting of the Japan Society
of Medical Physics.

26. Takeshi Takata, Hiroshi Kondo, Masayoshi Yamamoto, Shigeru Furui, Kenshiro Shiraishi, Takenori
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1. Oakbridge—CX A—/83—aAVE1—3RL AT LI T NIRRT (Red Hat Enterprise Linux 7, CentOS 7)

AER 3 N 74 IILEAE [GiB] 0545 CRERR [/—REERE] (BRI EH/-1 J-F
5 - 3 WL HF (8
FA | BRERORMBER| o0 | Jumar |27 oFoag| BB | home | swork | GCPD) | Tustxr | 5277 | uFvad (*L‘Fﬁf; *"(j’f"“z
— 0,
2020548 1,092 147 5,802 20 789 16,434 24,146 647 16,881,212 1,745.43 20 354 233,086 379.9 279
58 1127 215 7,937 7 1,324 39,551 30,946 684 | 17,588,622 1,190.20 725 709 496,108 709.9 522
68 1,298 217 8,669 156 1,242 132,825 39,950 1,000 | 24,529,271 2,673.80 627 936 607,896 898.9 66.1
78 1,378 347 18,263 118 1,760 80,506 53532 1,340 | 23582558 5753.21 519 1,179 668,610 957.8 704
8H 1,371 295 8,780 67 1,450 63,090 27,508 1,350 | 25,301,247 9,448.79 136 949 498,413 938.4 69.0
98 1,535 299 11,804 48 1,152 80,846 39,017 1,399 | 26,814,117 3,073.18 119 740 630,436 1,030.7 75.8
108 1,250 254 13972 102 1,841 87,992 72,162 1468 | 28961173 6,384.71 519 829 732,192 1,052.0 774
18 1,241 268 13,169 13 2,707 47,307 62,082 1472 | 31,304,992 | 15,583.41 17 980 716,567 1,086.7 79.9
128 1,214 241 11,452 56 1,475 75,087 43,511 1,467 30,959,739 9,074.40 253 860 768,743 1,127.9 829
2021418 1,105 215 10,238 49 1,601 64,441 53,307 1,302 [ 29.461,688 3,322.22 253 982 754,704 1,105 817
28 1,110 161 7,326 117 2215 40,336 28,469 1,328 | 30,698,034 2,864.16 398 893 591,306 941.2 69.2
38 1,080 170 7,803 67 1,373 63,001 35,810 1,392 | 26,816,952 2,660.82 387 671 591,775 854.0 62.8
&t 125215 884 18,929 791,416 510,440 63,774 3,973 10082 | 7,289,836
EGEEER: 0J /RO RE J—FRBH: AVESOTAIREIVNYFTIT ORBIME/—FH100%BELI-LRE LGS DFA/—FH,
“B5 AV (ECPU): a7 BRI EAL HERX =1, BOAUA59T4TBEVN\YFCaT RBBMEEH 14 B ORI
/—FRIAE: —ER/—FIIRTHHMALE, FEX=/—FRAK-—ER/—F# x 100
A RIFI AR5 J—KRF| B
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2. Oakforest-PACSRA—/A—a E1—4 AT LT 3T NIRRT

(RedHat Enterprise Linux 7., CentOS 7)

AT 3 S 2741V EA=E [GiB] 04 SRR [/—RERE] (RiBFR) iy )-p -+
R BEEREERER ag | suman (20| wor | W | ome | o | GROPU) | uar | S0 | oroay| MR R
— 0,
20204545 1,885 464 9,576 461 253 | 38464 54218 3927 | 6,326,936 1,829.07 709 214 | 2,840,983 44237 53.9
58 1,802 446 9,554 247 254 | 59,496 64,493 3220 | 5455455 |  2,698.20 502 152 [ 3571465 488538 505
67 1611 455 | 11840 151 358 | 47010 67,932 3361 | 5858067 1,957.58 342 161 [ 3415672 4831.4 589
78 1,622 410 12,928 343 327| 52585 64,608 3446 | 5996751 2,262.33 492 163 [ 4,121,263 5,900.8 720
8A 1617 41| 12139 315 618 | 83908 70,019 3854 [ 6332050 [ 11,191.93 685 514 | 4726977 6,611.0 805
98 1,732 420 9,811 293 795 | 52222 56,925 3964 | 6200074 [ 323718 667 1390 | 4125115 6,447.3 785
108 1,766 522 | 12,023 191 464 | 52,938 82,796 4179 | 6492672 | 646030 398 710 | 4,437,924 6,071.9 740
1A 1,822 461 13149 251 256 | 65413 74,790 4107 | 6618475 | 329748 516 125 [ 4,468,068 6,400.5 78.0
128 1,789 47| 13407 419 375 | 99,699 66,020 4189 | 6634466 | 627323 630 149 [ 4837811 6,633.6 808
20214818 1,804 475 | 12,636 495 556 | 210,638 84,101 4236 | 6512605 [ 317492 787 233 | 5112137 6,993.7 85.2
28 1,786 431| 11,384 314 282 | 79,481 78,257 4343 | 6581603 | 579125 546 197 [ 4733131 7,166.3 873
38 1,727 472 | 12,986 384 302 | 271,840 102,642 4325 | 6620043 | 632917 706 174 | 5484594 75237 917
a5 141,433 3,864 4,840 | 1,113,694 866,801 54,503 6,980 4182 | 51,875,140
-ERREER: DU AU BRI O REt J—RRBE: AVETITATELUN\YFOaT ORBEEE/—FAM100%EELI-ERELI-BEDFIH/ —FH,
"BJ AV (2CPU): BB AR =/—FFAE x #/—F#(8208)
/—FRIAE: $—ER/—FISH¥BFALE, HEX=FA/—FrHE-Y—EX/—FKRE x 100
A RIFI AR —R %=
B TEE R/ — R FAE%) /—FRIRE
6,000,000 100
250,000 % —= T
5,000,000 80 — — —— H H F
200,000 4000000 70 T+ HFTHHH B
60 —A N M
150,000 3,000,000 50 1ttt etrtrt et
40 A M HHHHHHHE
100,000 2,000,000 30 I I I N O O
50,000 1,000,000 20 BEEREETEIEEE e
10 —HHHHHHHHHEB
0 0 o 4 ; S L e
N S R R R Y R o N I R R R S
a_ ) © ~ o = E) = ~ H‘ o~ ) I:ID?'»{:/H—_& Q‘_ o © ~ © o =) = ~ E’ ~ )
pil pul = (VAT S pid
8 8 — T I THR S S
~ N et E R Y FEB) o ~
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3. ReedbushA—/3\—arEF1—4L AT L (Reedbush-H) 37 IKR  (RedHat Enterprise Linux 7)

ALER {5 S 74 ILERAE [GiB] 0545 TEEER [/—RERE] (BB Tt/ =
£H EREW |RMAEH ngqy | FURRR [752277| yFuas|  (ER Jhome Jlustre (ECPU) | Tusak | A7 | suFvad ijﬁ ﬂ(?)%
202044 1,287 239 4124 1 181 4512 5,558 169 435,177 6.74 0 165 14,192 22.1 185
58 1,287 204 4,724 1 230 6,950 7,699 133 300,576 9.43 0 293 28,184 386 322
6A 1,032 235 5,136 2 110 7,720 7,073 145 306,587 5.06 0 29 39,952 56.2 47.2
78 1,069 188 4,736 8 1,053 7,234 7,653 148 299,291 6.06 5 1,024 41,261 57.4 478
8A 999 171 4,032 0 897 5,165 6,535 157 298,649 7 0 1,213 34,188 722 60.2
98 986 161 4,364 0 742 6,403 8,054 159 321,008 12.18 0 1,077 26,655 433 36.1
108 1,127 214 5,277 0 869 6,962 7,133 168 327,145 18.74 0 973 47,424 729 60.8
18 1,070 188 4,943 0 717 13,502 6,705 168 337,922 7.48 0 675 28,402 408 34.0
128 1,094 236 5,252 0 1,545 16,439 8,449 180 349,615 6.64 0 1,979 47,463 67.1 55.9
20214617 1,112 195 4,585 0 1,010 12,940 7,523 181 356,486 7.35 0 1,173 44,632 62.2 518
2R 1,057 188 3,758 0 809 12,800 5,831 188 354,254 16.00 0 954 56,532 86.5 72.1
38 1,056 176 4,140 0 776 7,345 5,273 189 316,348 13.20 0 920 73,742 102.4 85.4
Ait 55,071 12 8,939 107,972 83,486 116 5 10,475 482,627
SEGER: nJ /B0 RE J—FRIAH: AVEF9T4TELIV v F 3T ORBIEMZE1/—FH100%5BEL - LR ELI-IHEEDRIA/—F K,
*OJ 42 (RCPU): 7 BFREIEAL HEX=17ADA1U 50 T4TELVN\yF a7 RBEMEE 147 A DR B
/—RRAE: Y—ER/—FIIRTIHALE, HFEX=/—FHRK-—ER/—FHx100
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4. ReedbushR—/8—a E1—42L AT L (Reedbush-L) T3 MIIKR

LI REEE [ —remlczan | Ex/-p S
£A wsg:;d NyFSaT 495;537;47 s *IJFF%} ) ES
=k (%)
2020445 54 1,484 37 7,332 114 21.0
58 80 2,115 74 13,149 179 332
65 91 2,807 79 14,764 208 38.6
78 21 2,883 27 15,123 20.6 38.1
8H 58 1,551 64 10,739 25.6 474
98 57 1,757 49 20,902 327 60.6
108 156 2427 53 16,400 248 45.9
18 56 1,695 25 24,476 344 63.7
128 105 2734 106 21,208 28.9 53.6
20214E1 8 100 3171 46 26,404 359 66.7
28 56 2,657 212 28,072 411 74.7
38 16 721 24 34,927 479 87.2
&t 850 26,008 796 233,496

CERER RRABYR. 0T 4H RRRRE. D7 L ERE.

044> (32CPU) [£Reedbush-U& 33
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(RedHat Enterprise Linux 7)

J—RHRE: (VA0 TATBELVN\YF O T ORBIME/—FH1008EELI-ERELIZIBE ORI A/ —F .
HEX=17BDIU850 T I B LU\ FOaTRIBIHE 14 A OBRBER

/—RFRAE: Y—ER/—FIcHT BRI ALE,
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5. ReedbushA—/8—aE 1—%L AT L (Reedbush-U) 37 MR (RedHat Enterprise Linux 7)
20206 AREHLEL T, H—ERFHRTLELS .

A0EE {4 B SRR —rwe GEesr | /-1 -+
%R 4;7;3/;-7—47 SNyFSaT wsg:;—ﬁ SNvFST *Ilﬁi’y?l FAE
/=) (%)
2020448 60 1,890 22 39,032 60.0 14.0
58 208 6,243 84 55,498 75.0 18.0
68 14 18,806 3 140,699 199.6 475
78 - - - - - -
2019478 207 18,790 40 174,021 236.0 64.0
8A 221 8,738 61 121,728 2171 59.0
98 135 8,078 23 183,405 2975 80.9
108 305 10,210 82 184,602 2779 755
1A 321 10,305 44 178,090 250.2 68.0
128 240 12,750 36 203,904 2771 75.3
202018 325 12,649 23 227,303 308.9 83.9
2R 91 9,846 26 209,897 304.9 82.9
38 131 11,844 45 216,745 297.4 80.8
A&t 2,051 111,359 449 1,760,903

CBERER. RARAER. 0T OB BRERE. 7 LERE.
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Inversion of fine-scale aquifer permeability structure
using distributed strain sensing data

Yi Zhang

1. Geological Carbon Dioxide Storage Technology Research Association, Kyoto, Japan

2. Research Institute of Innovative Technology for the Earth, Kyoto, Japan

1. Introduction

This manuscript is for the introduction of the research results related to a project
partially supported by Initiative on Promotion of Supercomputing for Young or Women
Researchers, Supercomputing Division, Information Technology Center, The University of
Tokyo. For more details, refer to the recent paper published in Journal of Geophysical

Research: Solid Earth (Zhang et al., 2021).

2. Research background

Permeability and compressibility are two of the most critical hydraulic parameters
in understanding and modeling fluid behavior in subsurface reservoirs. They are often
used in the modeling and managing of groundwater or oil/gas resources, optimizing the
exploitation or utilization of pore space for water, oil, or gas storages (for example,
C02 sequestration in saline aquifer), and modeling pressure or contaminant migration.

Numerous attempts have been conducted to obtain the in-situ permeability or
compressibility of aquifers. One primary difficulty in obtaining hydraulic parameters
is the measurement of in situ formation pressure or hydraulic head for multilayer
formation. It is impossible to measure the hydraulic head at each depth location of
each layer in a well (and not practical in many wells). The measurement of in situ
formation pressure also has an intrinsic problem—it is not engineering—easy to embed
many pressure sensors in the formation (along the wellbore)

Recently, the technology of fiber-optic distributed strain sensing (DSS) has been
rapidly developed and utilized in geotechnical and geophysical studies. Unlike pressure
sensors, an optical fiber cable can be placed between the well casing and the
sedimentary formation by cement grouting with fewer challenges (though still with some
engineering difficulties). The DSS technology can utilize the entire fiber cable as
many sensors in a distributed fashion for the measurement of local formation strain.
Regarding the purpose of reservoir formation evaluation, one problem is that the
measured physical property is strain instead of pore pressure. Physically, the pore
pressure induced strain is strongly associated to the change in the pore pressure
according to the Biot’ s poroelastic theory. Importantly, the strain change can bring

the information of permeability and compressibility. However, the mechanical effect
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may be also included in the recorded strain.

To clearly evaluate effects from pore pressure induced and mechanical deformations,
a coupled geomchanical deformation model should be considered for inversely estimating
permeability and compressibility. Here we present an introduction of the method that
using the DSS data to inversely estimate the fine-scale hydraulic parameters through
a coupled model. The DSS data were acquired in a field aquifer pumping test. In the
study, we used Oakbridge—CX Supercomputer System to accelerate the computation in

parallel.

3. The poroelastic coupled forward model

Poroelastic theory describes the ubiquitous mechanical interactions of porous media
(for example, geological sediments) and fluid within it on each other under stress.
The interactions are also called hydromechanical coupling. There are two important
works in the history of development of poroelastic theory. Terzaghi first developed
the notion of effective stress, describing the portion of the stress tending to compress
the porous matrix is equal to the applied stress subtract the pore fluid pressure, in
attempting to explain time dependence of soil and sediment consolidation after loading
In other words, the pore fluid pressure bears part of the load. Terzaghi also connected
the concept to explain the dissipation of consolidation induced excess fluid pressure
into pressure diffusion equation, where both effects of permeability and
compressibility of rock are considered

Later, Biot put the deformation of porous media under the more rigorous framework of
elastic theory and formulated the governing equations of poroelasticity considering
full coupled three-dimensional fluid flow and deformation. Since then, poroelastic
theory has been widely used in many subjects of research in earth science. The main
equations of the theory needed in this study are outlined below.

Equations of deformation. By analogy with linear elastic theory, the poroelastic
constitutive equations can be expressed as

0;j = 2Ge;j + ZGl_LZUSkkSU + apé;; (1)

where G is shear modulus, v is Poisson’ s ratio, ¢ is stress, eis the strain, p
is pressure, a is Biot’ s coefficient, ij are the indexes of direction, 6U is the
Kronecker delta (is zero when i #j and one when i =j), gy is volume strain. The
coupling between pore fluid pressure and matrix deformation is from the last term
describing the contribution of pore pressure to stress

Equations of fluid flow. The fluid flow equation is based on mass conservation,

which is stated as

% +V-(pq) =Q (2)

where p is fluid density, ¢ is porosity, t is time, Q is the source or sink and q
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is the Darcy flux, can be denoted as
q=—§(VP+ngz) (3)

where Kk is rock permeability, p is fluid dynamic viscosity, g is gravitational
acceleration, and z is the elevation. For that the matrix deformation involves the
fluid content change due to the change in porosity, which is associated with the
compressibility of rock matrix and fluid, the storage coefficient Sis introduced into

the fluid flow equation as
ap _n_ Ekk
pS=-+V-(pq) = Q —pa—= (4)

where S = ¢Cr +Cq, with Cf is the fluid compressibility and C, is the formation
compressibility.

In hydrogeological study, permeability k is often represented by hydraulic
conductivity K = kpg/p and pressure P is represented by hydraulic head H =P/pg. The
equations used for aquifer well testing can be viewed as the simplified form of
poroelastic theory, i.e., with less consideration in the tensorial elastic deformation
but only the consolidation due to pressure change is considered

As shown by above equations, by the hydromechanical coupling, permeability and
compressibility together control the evolution of pore pressure and strain. Inversely
by monitoring strain changes of an aquifer, the hydromechanical coupling provides an
opportunity to characterize the two hydraulic parameters

The open—source code MOOSE is used to solve the forward poroelastic or geomechanical
model. MOOSE is a multiphysics FEM framework with the PETSc non—linear solver package
and libmesh to provide the finite element discretization. We use the mumps SMP
preconditioner and Newton solver with automatic scaling

The forward model is set for a field aquifer pumping test. We construct an
axisymmetric cylinder 2D (RZ2D) model for the modeling (Figure 1). To avoid the boundary
effect, we set a much larger modeling domain (500 mX500 m). We use dense Cartesian
mesh gridding (10 mX1 m) within the ROI and near-by regions and sparse gridding at
other regions. The water extraction interval is between 161 240 m (80 m thick). A water
extraction condition is set at the left boundary with time—dependent flux. We assume
that the background stress—strain field has reached the equilibrium state and only
consider the changes caused by water pumping

In the model, Young’ s modulus E= 0.29, porosity ¢ = 0.43, Biot’ s coefficient a=
1, and water compressibility Cy = 4.5X107'° 1/Pa are set everywhere. Permeability and
compressibility are assigned at each grid with length interval of 1 m within the ROI
along vertical direction. An observation well is located at 175.1 m away from the
pumping well. All components of the stress and strain under the coordinate can be
obtained by forward modeling. Here we only consider the vertical strain component,

which is related to the DSS measurement
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Figure 1. Schematic geometry of the forward model (Zhang et al., 2021)

4. The inverse model

We formulate the inverse problem is by minimizing the difference between the true
and inferred fields of the two hydraulic parameters. There are totally 80X2 unknown
parameters (permeability and compressibility) within the 80 m thickness formation. We
deploy a nonlinear least—squares method to iterate and search the best solution for
the unknowns. The least—squares method with Trust Region Reflective minimization
algorithm is realized using the optimization module in Scipy library. For the forward
modeling is relatively slow (T2 minute/cpu), the computation of Jacobian matrix is
quite time consuming for this high-dimensional problem. We use Oakbridge—CX
Supercomputer System to perform the computation in parallel. Because the two types of
unknowns are significant different in the numerical ranges, we scale them to a similar
range to reduce the inversion difficulty. We do not use any statistical methods with

priors in our inverse modelling as commonly utilized in inverse studies

5. Results

The numerical synthetic studies without and with noise are first conducted to
investigate the feasibility of the proposed method for inversely estimating hydraulic
parameters using DSS data. In the synthetic model, assumed permeability and
compressibility values are used. The synthetic transient strain records are obtained
by running the forward modeling once. To consider noise effect, we add Gaussian random
noise with a standard deviation of 0.5, 2 and 5 pe. We then set permeability and
compressibility were as unknowns. The assumed permeability and compressibility are
arbitrarily generated wusing a Gaussian correlation distribution model with a
correlation length of 1 m. The spikes (e.g. 1 m) in the distribution are used to
understand the spatial resolution of the inverse model. In the inversion, we find that
an optimal solution for simultaneously estimating both permeability and compressibility

can be obtained through inverse modeling when strain data are free from noise. Figure
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2 show that most parts of the permeability structure can be recovered except some local
parts with small values, and the estimated compressibility profile almost overlaps the
assumed distribution. For the spatially dense coverage of strain records, even the
values for very narrow spikes can be correctly estimated. Most of the permeability and
compressibility structures can be inversely estimated with errors <2%. The errors in
low—permeability parts can be understood from the low sensitivity of the permeability
values to the objective function, which makes it difficult for the gradient-based
optimization algorithm to find the global minimum.
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Figure 2. (a-d) Inversely calculated permeability and (e-h) compressibility compared

with the assumed input values in the synthetic model. (Zhang et al., 2021)

If the strain data contain noise (e.g. 0 = 0.5 pe), it turns difficult to obtain
the global optimal solution at some locations using the gradient—based algorithm (Figure
2c¢ and d). Perhaps due to the integrated effect of parameter crosstalk and noise, the
solution may represent local minimums near the global minimum and cannot further reach
the global one. The influence becomes even significant with higher noise level (e.g. 2
and 5 pe in Figure 2e and f). Regardless, overall, the magnitude and main structure
of hydraulic parameters can be estimated. This demonstrates the feasibility of the

proposed inversion method
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Figure 3. Inversely calculated (a) permeability and (b) compressibility, with well logs
of (¢) the compressive wave velocity, (d) the shear wave velocity, (e) the gamma ray
and (f) the EMI of the well showing the sandstone-mudstone lithological alternation
structure. (Zhang et al., 2021).

The same method is used for the field study. We use field monitoring records of
strain acquired by DSS. Figure 3a and b show the inversely estimated permeability and
compressibility profiles. The estimated permeability ranges from approximately 0.1 mD
to 1 D in different parts of the profile. There are several units with higher
permeability (020 mD). The intervals with high and low permeability (near 190 and 215
m, respectively) are consistent with the strain peak and trough. Although there are
some inconsistent parts, the depth intervals with higher permeability values generally
point to layers that mainly consist of sandstones, as shown by the Electrical Micro
Imaging (EMI). It seems that some of the low permeability intervals can be also matched
to some featured spikes in the well logs (Vp, Vs and gamma ray). Some inconsistent
parts between the estimated permeability structure and EMI can be attributed to the
fact that the lithological changes may only partially reflect the permeability structure

The estimated compressibility generally shows a pattern like the spatial strain
distribution; however, the changes are smaller. As strain changes, two parts (from 160
to 215 m and from 215 to 240 m) in the compressibility profile can be distinguished
It seems that the corresponding changes are also distinguishable from the Vp and Vs
well logs.

Overall, the permeability and compressibility determine the strain pattern. Some
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local strain fluctuations (e.g. peaks or troughs) are predominated by the permeability
structure. For a multi-layer formation, the overall changes in the aquifer pressure
and deformation are partitioned to the sub—layers. Layers with high permeability and
compressibility can easily develop greater deformation and thus dominate the
deformation pattern. Hydromechanically, the lithological layers may be grouped into
several units. The inversely estimated hydraulic parameters can be generally and

reasonably interpreted from the geological information.

6. Conclusions

We show that parameter estimation using DSS data can provide detailed information of
formation properties in the vertical direction. This gives a new method for formation
characterization in which previously developed methods focus the usage of pressure.
The information is thought to be wuseful for understanding formation pressure
communication, numerical reservoir modeling, as well as for designing proper fluid
injection or extraction strategy in underground fluid storage projects. In the inversion
method, the usage of Oakbridge—CX Supercomputer System was extremely helpful in the
acceleration of the Jacobian matrix computation, making the inversion feasible and

faster.
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FrTA U HR R ERICHZVREL H ol T AT A Ty F TOEMEMNCA
VIA EBIZBWTE Zoom DT LA VT U My a b EBEIERTHRE, A TA BT
ORI BIEN SN DR - HE L& oT,

*GER AR

=% H A R/ A

1 11/19 | JFE: 1 BA

2 11/26 | JE%: 2 ARG - ARESREL

3 11/30 | JE%3 AR - FERERE 2

4 12/3 8 1 TR BB A

5 12/17 JE: 4 AMRAS I « ABREEFRTE 3

6 12/10 | %5 T - Bl oy

7 12/14 | 6 EA IREFRIE - WERIFY - WINEE RS

8 12/17 | 2 VAR— R 1 (1 RoeABREFRTE)

9 12/21 | ¥ 3 LR— b 2 2 WoCEREFRE)

10 12/24 | {3 4 VAN— b 3 (2 ROTAH IREHEE « N p—43E])

11 1/4 E 5 LAR— k4 (SIMD &)

12 1/7 T 6 VAR— R 5 (1 OB A RIS - WIS
13 1/14 i LaR— k5 (1 ROTEI A BRI - RINEE R SA1)
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KOBE HPC X 7Y V5 R4 —)L (hfk) 2021 (AFHEZE
Sh(ZfEELEWLWAIZAEIITT) (F2S14Y)

s AF E

TR 7 —
BYLAOF AT R AR A e o 2 —

Ak, 20213 A8H (A) ~10 H (OK) icAv I+ o THEMmIN7, TKOBEHPC R
TV T A= (Ffk) 2021 (PFIEHEZ S SITHITR L7 A <) QR - #he Kt
BRSHE Y 2 —, RERSRFPRERY S 2 L—3 g VEER, B LSRR R
Wt 2 —) ) OMBEEARET IO TH D, iFMlIEH— L2 X—VIEBRINTZ,

IEfE) DX KB HIA— A —ar Ea—XIlLdvIal—yvara2ERTL20
WU, WFN T 7Y = g  OBRFICLE R EARB R FEH RIEIC O W CORRRN L E L 72 D,
DA —NTIE, BFCER LY ~—R 27—V (Pk) 2OffRERESE, WHl7ars T
RUTEMOT T = a y~OIHT 2802 BET D, ARENEDOT Y r—va
ZEY B, ALy RIS, ek 2SO, MPI O—J5 s BEECEERH R 7 4 77 Y
IZDOWTEE L, EEICL 0 ZoRAEEEET 5,

AR RIWEN T 0 75 I TEIRE R SFEEZRMR L L, A—"—aEa—F T8 KRHMK
RIEEY I 2 L—va CEREEL, BTLWEERFOMR LR LI BTV FI
F, BEOMEELERT D2 HNET D,

S RFILTROWMY Th D

o K%, WIEHEBICHTR T 2B IR E B L OVEA (BEPEEET)

o REIIFTRT LML, ik

o fHRNHIT e 7T I TRERE, b LIIMERICEG LB LW

o HMEMHL LT, CEITFortran (LD 277 I 7 REER, Linux BREOR AR Z2H
LT WA ZEAERED L ITEIEBAZOHIEICE T A T B L ONFILEL D 1
W HIROBERLECTHL Y, RAT VTR —NZSMOEENAMETH S
Z L EHMRETD

e KOBEHPC #~v—27—)L (HIfk) #Zi#ELTWVDHIEREEILL

WAR—=TV DAV 2 — V- T, #hidk, HMEELER L, 7u /7 I 7B, TRE
BRI S| A —/R— 2 B2 —H 3 AT A (Oakbridge-CX, OBCX) (RAUKZIFWILMS ¥ & —)
S EMALE, ARF20 4 (FEI8 4L, HEAN24) OZHERBY, RTHOT Vr—1
TIHUTOL S rma A MnboTz

o BUITEICTHEWEEEHIHNL S TIVELE

! http://www.eccse.kobe-u.ac.jp/simulation_school/kobe-hpe-spring-intermediate2021/

2 http://www.eccse.kobe-u.ac.jp/simulation_school/kobe-hpc-summer-basic-2020/
3 https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/
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2019 FEFED Y ~— A7 — LB % & - /FIC HPC IR Z D, SREEENHRIFI E L
T HPC B O T EITH 2 & LD £ LT,
CDORAT—NIFFEEITEH LBV ET, H0BEI TS 0ET

T TGA RO THENRODN, RIFVRMEINH D ERNoT17R, W) ONRIEERE
ZATT

FrITA T LB ORFENREL K U, METEBLIZIZI DL SEFTEL LA

96
3A8H (A)
10:00-11:00 BlERES - AV =T —vay, TEE] N—F ¥ Y7 —
11:00-12:00 B KFEA N2 (Oakbridge-CX) FIJFH e fi
13:00-14:00 MPI #5
14:15-15:45 MPI 3% - HE (—HmadE)
16:00-17:30 MPL % - HE (2Ia2=/0—%)
3A9H ()
09:30-11:00 TV = a CEREMIZ LRI EE (1/4)
11:15-12:15 TV = a CEREMIC LTSI (2/4)
13:15-14:45 TV = a CEBMIC LSRR (3/4)
15:00-16:30 TV = a CEREMIZ LRI EE  (4/4)
3A108 (K)
09:00-10:30 15 (TFIRE, Y vN) oursilfk
10:45-12:15 BEHEZ A 77 ) oW
13:15-14:45 MPI-IO
15:00-16:00 P (ETiHRE), EA5ERY
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F150EBALTHYY MMIEHEHNTOITSI U TEES
Fjﬁﬁllﬁﬁﬂ%%iﬁ’@ﬁ‘ﬂ,siﬂzﬁujn 553U BEAM] (MPl QEREA
SRTHHAEREREET, 4 B4 BERI—R) (X254 )

O &
HORRE A 5 —

ARTIE, 20213 A2 0 (K), 90 k), 220 (H), 26 8 (&) AT A Bk
L7150 RIS LT AU v MMHEWHI T e 77 2 v 784 TIARERE THSIS] T
v 77 v 7 RIEART ) (MPL OB b ZRoclFIA IRZERIEE T, 4 BR/4 B2 — %) (3t
B HRRPERISg e H—, PC 77 AZary Y —y T L (ERT7 7V r—va VS -
HPC A —7" 0 V=AYV 7 hy = TEKEHE)) ] IZONTHENT 5,

A BREEFYE (Finite Element Method, FEM) 13 {@i& 5y R OEfEME S LT, Hx fciﬂ%&
WEHRICE R STV 5, FERERZBFEBHR O, NASTRAN IZRE SN LA RERIEIC L
P = — R b BRIt Aeir < PERERI A & B Tekk 2 7203 B TRkl ﬁéﬂﬁﬁemﬁ%éhfw
%o ﬁ@%%%i%%ﬁﬂ@uwﬁ»&@%ﬂ%%ﬂéhfwé&:6%6,EWMﬁmﬁ%
KRB THDHLHZ EBMBNLTVWD, KEE&T

e AREREOTBITTIIS
o MPLIZL AN T T T I 7 OHAE
o AMLERA & KIEIRIC L AN — IR FRRAMEOT LY X A
RE, KB I 2 b—va VICRAOEIET VY XA G, W70 7T 7 E TRA
W &R B A, EER ANy (KRBEEBESHIA—R—ar Ba—F T AT A
(Oakbridge-CX, OBCX) 2) #fiHLEZEH L > THIZOTFHZ LN T B,

Y o X — UL, WA IRERIEICBE T 28k« 7258 S 4 B L TR72,2020 44 A LRI
FTA T

. [—HEE  GRERET 07T I TRIEAM] 3
. (HIRERIECESWEHN T 0 T I v 7oA ¢
. [—FEE OIS AREREENA Ty RN T 7T 17 3

ENEN 1 BTEBLTWD, ERPICEFFTHDLHOD, 1 BIZEEDIAL DI NN XA
CORREIAHIRE S NZY, MrVRAZEK TR E0FELH Y, FICETOZHEENLIT
[HREA~HIETALEL R RS0 T, bo bHEMZNT TR TR LYY EWVWHELEEZTE

! https://www.cc.u-tokyo.ac.jp/events/lectures/150

2 https://www.cc.u-tokyo.ac.jp/en/supercomputer/obcex/system.php
3 https://www.cc.u-tokyo.ac.jp/events/lectures/145

4 https://www.cc.u-tokyo.ac.jp/events/lectures/146/

> https://www.cc.u-tokyo.ac.jp/events/lectures/144/
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s WGt SRTEAREREOT R T T IV T
s MPLIZKDTmrIIv7

o WAIAIRESEE (—KRoT -+ ZIKoT)

EETHRDL, 4 A, ZIVARy 7D Zoom (L HF v T4 ViEEESE2H LTz, 4 HD#EE
Sx ABMITDT>TEBL, BRI HLHMNTETBIMTEL LI L7, £, 7 A8kE
ERHIIIARL, AEOENAERSIIL, HESKEZB THL O Z &b d Lz, NAX

FEDRKEGEDOM T #FE L UCEML TV D, BHAEMTGR 1 ORSFERE S T2 R e
BHERFHEL) arCa—FBET 747 ARBHIGERT (F 20 Ea—2R7PHK)
NAT Yy RGEIESI 2 ¥ a—T ¢ 7 (RERELERRAIERCR L8 NEFIABREE
RIEAM SONFELE LTEBLTHND LD LR T TH D, BT HE3HEMIL 105 20X 14
g~ (=1,470 47) 1ZxE LT, AEESIIAF 1,875 5 EHEEEED TH OISR ORB N H

D, iz, YUNENKT, BNLEHRKESSET 4 AMOEFH#ELE UCHEMmL CE KD
bd, RIVCAT YV a—VvERT, REEZEE LY, 1ZET 0@ ORHITHEME L7,

xz1 AT a—)

3A28 (%) 38226 (A)

A==y V¥a—F 4T Za—A

09:00-10:30  HBWEFEAM 08:30-09:30 (AU XALEE)
10:30-12:00  1DHMMERE (1/2)  09:30-12:00  MPI: 1H15EE (1/2)
13:00-14:30  IDHRERE (2/2)  13:00-14:30  MPI: 16 1i@(E (2/2)
14:30-17:15  3DHMRER 14:30-16:15 (WU XA LEE)
16:15-18:00 M&iﬁoﬁﬂﬁ%ﬁﬁz)
09:00-09:45 WHHRERE~NDE (8:30-09:30 NV RA LEE)
09:45-10:30 gi?ﬁzxﬂ*mg " o030 SDLAEBERK
(T—2 &)
10:30-12:00  MPI: REBIE (1/2) 44304300  3DHHIERERE (KiK)
13:00-15:30  MPI: $EBEE (22) 14004500  ()vo 2o LEE)
15:30-16:30 (N XX EE) 15:00-16:30  SDIEIIHRERIA
16:30-18:00 MPIEE (KEEE) Bl (A5 aT#R1E)
16:30-18:00  (RkE® - N XA D)

FAREE 1L 28 4, HIFEHIT 254 (&

S A4, RFPZEE 4 4, OT70HERE - 14, 3 -

ZTofh :9%) Lo, HFHOMERIL, 3 H2 H 234, 9H 1234, 22 H 154, 26

¢ http://nkl.cc.u-tokyo.ac.jp/20w/
7 http://nkl.cc.u-tokyo.ac.jp/SNU2019Jan/
8 http:/nkl.cc.u-tokyo.ac.jp/NTU2020/
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H:134T, RHBRHEEFIX R4 ThoTe, BRKTRICT v —MEeFEM L (BILA
$e16), F2IXEMEE LRI (5 BEFEEHE) OAESHTH D, SERLHTREDTFESEE
5 RiliR T 4.25 THo e, #FRXBM DG EIZHOWTIE 13 Wil B3Eho7en, X
LWRED LSV Thole L 57, 7 — FoBBEEMICIE, LFo XS Ritidknd o7

o BT TRWS, KBRICE BB RICETICZHTE D

o HMRERIEIIOWT, EEIAREGRND T 0T LFE, N — R GERORERED &
HTar /Xy MZEEFH-TWTAEHTH- -

o EMMFEMTOMDRTI

e 4 BMa—A7L, HEORMMAEL L D20F%Z#HME LCIRN- 7, I L7 n
I ATHFEHNTLEEDRLE AT oD tB8H 5, TREORIETRLELE
LCWD &, BANE BRI 000 | BEL TWEEWERRA S X 5 EXhoTz,
Flo, NELEV S SAR ST2DT, Uo WEECERE LN DbHEDH I LN TE
T=DRENSTZ,

o AREFEICONWTIIHLE CThololo®d, APEOMERITALN RN DNTNL ORRET
L7z, MPLIC & D B(ERCHEBEIH T 00T < & Th Eho7e L BVWET,

o RIITETHMN Ehole, mENERZOT, BHERTH W, AL, ZO5&EIEH
L7 THEDRWEBRNET, ZhnbIbicms LET, TOHRTH, | »HEE
TT AU EBEZTHDLDIEH Y BNTEWNWTT, ML TENS72TT, bbb LA
LS BBEWLET,

o N CThbhPHETEERATLER, BEEZHAEL W2 TED LD
TEINY £ LT,

o FEHIZBWURRIZZA T ANT 2HBHE T, BA_N—VORNCD LFE#Z & > T 2T
EL B RN TT, G 30 D) M5, BiE O T A2 RRB D2 A 7 L TUET AR,
AT RETFTENZD,

AEEUELTILVS 2021 F£4 AXRORET, RERVBETIIEEORSBREENEH &
hTWB, §8L (A5 VEER] ZPDISERATVKBELSHY, FEo2—ELTH
BE2 JnJSs IEBOSRDHYFERBELTRELTNKPETHS.

&2 TUuir— hEEER

FERL 1{2|3]|4]5
(a) FHE=ERH HOeEn 10051
(b) HESHWEBNE (TLEY) i O HE 71811
(c) BATEEINEA i L& 8171
(d) V7 nrvrs s aNE i B 91611
(e) Wi (Fy4.25) AT 2 31617
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FB1EBHALT7ADY MIEHNTOT SV THEBR
OpenMP [2&BTILFa7 - A=« a7HHTOGTSIUFAM (F
>34 Y)
s B
FUTREA A L 5 —

ARTIE, 202184 H20 B (k) ICA YT BB LIZE 151 EBRA LT v MEE

Fl7a 7o I 7#ES [OpenMP (X B~V F a7 « A=y a7 Wil 7307 AMY
(ff . RIS o #— PC O T RZ Ay Y — T A (ERT7T ) r—3a Vi -
HPC A=Y =AY 7 My =7 HERHE)) IZOWTHRAT D,

BRI 2 — (LT, AEr ¥ —) TIE2007 FnbA—R—ar o —F 2ff
ALE TBRLT Iy MEEUI T rT I 78S ZBRLTWDD, Fifloan)y
ANV AEIIER R D=9, 2020 £ 4 ANSITETOHEEE%E Zoom HHICK D T4+ T 1)
HESLLTCERML TS, AFESIEE 1318 (2020454 A 27 A), % 143 [@] (2020 4F 11
A2H) LRICHAETH D,

TR~ A 7a ey Ov NV FaTeniis, Felhra s I TETARREINT
W5, HTH OpenMP IXHERIT (T4 V27T 4 V) AT L CRRIC NSk BT
L7, KRS TEY, refiE bR TnD, AE T ~OEZAR LSRN
RIFFICHE 2 2 & 9 72 [ — Z ({71 (data dependency) | 23 U B 5/ W0 FUL & Fhi T 5 12
WY 72T — X O~ 2T HERH DR, Z0 XD ki OpenMP [ 7‘@@%)@&%1%532
L<EY BEFBis 2 &I13RD My, AES T, TERERTEN GENNDBITHZ x5 &
L7 ICCG {£) @M & LT, ﬂ%&mﬁ%@%w@vw%:77m&?‘y& BWCHEHHE
727 — X BLE, reordering 72 E DT /LT Y X LI OWTDHEFE, A3 (Oakbrldge-CX (OBCX)
D) AAER L7 EB A LT, AGEE 2ITEE DA R R LSRR - 1B T R A5
ﬂ@%ﬁkbf%mbfwéFﬁ%ﬂ%7747/x%%%ﬁlLTﬂ%HW%EILFXV
v RFlay Ea—7F 4 7] ONFIZHERL TN D3,

AEIHEIENCE & HiE, Aara L OODTFIR PC~DY 7 My =T DA VA F—
Jv, SSH $#EREFEDJFEL) IZ 2\ COFHMZRE R 2 Wi U, ALl Ol I 3FIHF 1D, W1
NAT — REEZREMAT L2 LI2E T, WHRERIRY THr /A U E TEFEE GEERICEA
THHHZ L e L, FRIZRTTAER2L, BRIn /A o ETHERDRI TSNS L2
BRThd, AR THIL 1055 X10 EIRREDOHEBKONEL | H (EBK 7.5 Fefi] (450 47) FRED)
WZJEME L CTONE E ooz (R 1), @M ETHHIRAEE 2 — ROBINHERIE 3 2+, 45
REREEZDNT 2D THLN, ZP 2 TORMETHZLICIVPELTLEHY, 90 HRET
BEEDHIENTE, 2, R 11THD [0akbridge-CX ~D w1 7 A ] Kb, FBROFERH]

1
2

https://www.cc.u-tokyo.ac.jp/events/lectures/151/
https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/

3 http://nkl.cc.u-tokyo.ac.jp/20s/

4 http://nkl.cc.u-tokyo.ac.jp/seminars/multicore/OnlineClass.pdf
> http://nkl.cc.u-tokyo.ac.jp/seminars/multicore/
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i IZ & 0 RIE ISR D 2 &N TET,

1 FEBOHE
09 : 00-11 : 00 A RIS
11 : 00-12 : 30 OpenMP AfH
13 : 30-16 : 00 F—=HY T
16 : 00-17 : 30 OpenMP £ 51{L
17 : 30-18 : 00 HhE

BEABTOHMICOVTIE, VT IR—UHoEHRUBEETAEZTVVA—FTE50
TE#ELLHESHEUWEEZEL (https://www.cc.u-tokyo.ac.jp/levents/lectures/151/) , Az
%, ZMEOSKRI Ny 7 7TV REBE LT, RBRAEICDOWT Fortran, C MG X
DM U L TN D, SZEEE 1T Oakbridge-CX DR 8 / — R (B Kk 448 =27, SEATHRRA LR

) ERACTED (BBRICEHALEZOE 1 7 —F), Thoy MIGEESKTHR 1 » AMA
%T%U,@@uﬂ%fépkﬁféée

FHEERE 194, HFEHE 134 (P74, RYZWE 14, ¥ :54) Thol, i#
B THRICT o r— N aEi L (BUAS : 11), 2 IXEMEE &R (5 BFEHE) o
ANEDH T D, RIRBYR0 L E O EIEIL 5 ST 3.73 &5 131 [8] (4.00), 55 143 [8] (4.57)
L TELS 2o TV, 7o — FOHBFRIEHICOWTIE, TBHUZIT R < TRV,
RBICEERALRICETICZHTE D), MoSMELEOAMOANE aI2=r—v s
YEREDDHLVONRER), MREFEFRA D720, T BICEEDIADNAE L LTUIHEA R LT &
D1 EVOAAMIZNETELEDLZR, WEET IR0RHE (2)) & LEZimElx
(Wﬁﬁﬁﬁm&wjf%%ﬁ/74/$”A%¢mbfiuu&wosx/%fﬁoh
AENE, FHEAEN 44 LBEFEICHRTEL, FREMFE (b) 1I2o0WT, MEAEEZOHL
“E@kaﬁ%#%#ot_kkﬁﬁ&#ﬁ<@ofwé_kk%@bfwé&%bﬂéo
ERIIE TRNARE LTEREL TV L) ary MREhoTz,

AEEREL TS 2021 £4 AXROBRET, EEHETEIEAEORSEBESHEH
SNTWS, §%d (A5 VBER| #HRDICEZITVCBENHY, x4 —LLT
LEER TNJSSVIBBOSROHYAEREL TRELTVCFETHS.

x2 Tu—hERER

A 123|415
(a) FEBEMR NS REN 11532
(b) RFREENE (FLEY) | BECH 1064
(c) BATERINE (G 6|41
d) o Frrurss ANE Tl LU 9 |2
(e) Wi (¥ 3.73) AN ST R 11514
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1 AR, A H—DA——ar Ea—F—V AT AOFRHFICE > THEHRRIEHRO
kL R DML LET,
2 HATRIC OV TIIYREZES TRESETWEEE £,
3 BT LB RRERS ISR LT, MBRETIEZITY 28 H 0 £9,
4 JFREHEICITEICHIIRIZ S 0 FEAAR, VU —XInE+52L0H0 £,
5 7mlI7LAOEFNKEICLDGE R EEZ#BZ D)X, AT —Hosxiib L,
Befias D Web N— VS IC &K EBH L, ZOWRL Z5AT5E91CLTLEEN,
6 JFREIIMEEICL TSN,
7 RN, FIRIHSRE EAS D SHERB 5 M TLFOKRE I 9RA » hEEREL L, TSI
W PIENR A 2. 5em L EZ21F T, it 21em, A 14em (2725 X9 LTLZE W, A4HA XD
A LB 5 A XIZH/ D LIEH A LoV A X2 Kot LTS,

T, POF IR (7 4 > MR DIAR) D5ERJFFRE % &7 A — /W12 T uketsuke@cc. u-tokyo.
ac. jp £ CHRIHEWE T,
8 FRIFANTEAL £ A,
9 FAESNTERL, At Z—0DWeb —Y ETHEBEIETW & ET,
HLEND DLEIL, 144 MO E 50 BOBIRZ 2L EiFET,
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AL X —TRAICEITL NS [R—R—ar Ea—T 4V =a—R] Z2&FL
T, BICBFERROASTEZ L LE LT, MR TORITER T T2 LRV ELE,

WENPDLIE, BTHOATORITERDET DT, RELZ—DWebX—T % ZE
TN T,

[R—r—arPa—F 4o F=a—2 BFR ]
https://www. cc. u—tokyo. ac. jp/public/news. php

ASFETMTHE DEHROEEE E LSRR EILE R L BT ET,
b Y [R—R—ayVa—F v/ =a—2A] EEALSBEOBLEFET,

(A BT 5 Vabii]

T 277-0882

TREEM TN OREE-2-3 G ¥ —W)
FOXREAGEH S AT DR IG RIS ERIT 2SR T — A
E-mail : uketsuke@cc. u-tokyo. ac. jp
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