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Z—/\—aAVEa1—42 T L FRAEER

Wisteria/BDEC-01 R—/A\—a Ea1—4L X7 L FIAGIEER (2021 £5 A 14 H)

S1HEEE (Fd) — =
_x X <=3
- K A HBEE % TARIEE il
[Wisteria—0/A) SI—T 1 wybHY | [Wisteria-0]
oA BIA 1 yhHyY /work 2TB RKR/—F% 2304 /—F
S 60,000 M FIAELSY [Wisteria-A)
(8,640 hb—%>) /home 50GB BAGPU % 64
[Wisteria—0] [Wisteria—0] TI—T 1 wybHy
. A1 yhHy A1 yhHy /work 2TB
BHEHIELHHD 60,000 F 72,000 FIRE 4y
(8,640 hb—%>) (8,640 h—%>) /home 50GB
(Wisteria-A 128115
TGPU EAH3A), [/— [Wisteria—A) [Wisteria—A]) TIL—T 1 wykHy
REE 1HTTEE) HHA 1 ZyhHy A 1 ZyhHy /work 6TB
180,000 [ 216,000 [ FIAELY
(25,920 b—%42) (25,920 h—%42) /home 50GB
pp— [Wisteria-A] [Wisteria-A] TI—T 1 ybBY | 1,2 4GPU DHEIAT],
(it o7, iz | FRIEIEEY | HRA 1 EvbHY /work 6TB ARG TRSE F
Py 65,3‘;\5;&? 270,000 4 324,000 F4 FIFZE LY FRYBRIE 1 4 B B TR
HI-SORaRRe (25920 b—5>) | (25920 k—42) /home 50GB o
J—FEE [‘Wisteria—ﬁ\\]’ {QWisteria—P‘\]’ TI—T 1 ybsy | J—K8GPU 1 &4 1 4
e BA 1 Eyhsy BA 1 Eyhsy /work 48TB .
(Wisteria=A D&, BN " whDFHEAR], FiI AR
= £ 2 B AR ) 2,160,000 [ 2,592,000 9 FIRE LY 1 5 B B TR
== SRR (207,360 b—%>) | (207,360 b—%2) /home 50GB B
. 5,000 [ 6,000 /9
koM (720 b—52) (720 F—52)
— . 1TB B i CTHIATR
TARYEM 6,480 M.~ (1TB*4E) (/work D)

HWisteria/BDEC-01 [ZHWTIE/A—YFINaA—RETIN—TA—ZADREHZEFEIL, ChETOD/SA—YFIILO—R[E—HFEHA

IC#E &L =,

HKWisteria-0 D h—o> EEFZEIT 1.00 (1 /—FHY) |, Wisteria-A D;—H B FEIT 3.00 (1GPU HY)TH 5.
Wisteria=0 [Zh—4 2 SHE R %1 1.50 O /—REBER AR (HERAED 15%2FE %5,
XIEM ()N 5T E—I0 2, RITLED3aTO/—FEBEFE(E GPU BRI HBRBICIECLTh—IUhEESN S,
fFELIzb—o2 I, FABBAICEENERTESILERITT LD TIHAL,
F—OUERARAICRYESEL, AR TRICEENHDISETLRBEOFAEELOREXTHEN,
r—=2 DD RT LANDIITIZONWTIE, Th—I BTICEITE/—FEREEORER 1258,
XOFHEIZLDBALAH, /—FEEDBHLAAIZITIBEEEET S,
¥/home DTARIBEFEHRDT IL—TITABLTLSSETHRIFASE LY 50GB BEE.

XGPU BEHHAD AR
GPU 2% F—oUE | RE-AHBEE b
1 25,920 270,000 M 324,000 [
2 51,840 540,000 [ 648,000 [
4 103,680 1,080,000 4 | 1,296,000 F4




Oakbridge-CX A—/X—aVE1—4Y T4 FIFAAEER (202054 81 8)

BIESE(BLA) -
a—x R A REEE e TARVEE e
BHiA 1 ybHy, A 1 yhsy
N _ BK3EYLET /work 4TB - s e
SR—YFIILa—2z 100,000 i BR/—R# 256 /—K
(8,640 /—KERE) /home 50GB
BHiA 1 EybEY HiA 1 ybHY
g | —REER 100,000 4 120,000 M .
—71 Wkl
1 (8,640 /—RBSRE) (8640 /—kEERD | 7 /v‘irk f{;é /
7 S BA/—K# 256 /—F
| BHA 1 bty H5A 1 ybdsy /home 50GB
A | J—FEE 150,000 F 180,000 F
(8,640 /—EEFE) (8,640 /—FBRE)
.. 8,400 /9 10,000 9
b=oam (720 /—FESRD) (720 J—FESRD)
yr—
FARHEM 6.480 [~ (1TB*4E) lj\sj%gjj‘ﬂ

Xh—UUHBREIE 1.00 THS.
XIFMAD /— R 5T Dh—o 8, 2TLESaTO/— RIS EBRRICS LT —IUrER S S,
fFELIzb—=o2E, FIASERNICEZENERTESILEZRIAT LD TIEAL,
r—OU SR ARERIZIRYEREL, FIRERTRICEELNHDIHE THLEB O AEELOREXTHEL,
=2 DD AT LADBITIZONWTIE, Th—UBTICEIT5/—FEMBEOBRER 1258,
X/—FEEDHELAHZITEEZET S,
¥/home DTARVBEIF/N—YFIINIA—ROT I —TI—RIZEHFBELTLTEFAE LY 50GB ERE,

Oakforest-PACS R—/A—avEa1—4 X7 L FIFGEER (202054 1 H)

fIEHEE (Bid)

a—x A AR e FARIBE &%
BHA 1 ybHY, H5A 1 ybdy
o\ _ BK6tYrET /work 1TB o . .
SS—YFILa—2R 50000 A By BR/—F# 2048 /—F
(8,640 /—FEsR) /home 50GB
L — 11
B3A 1 kY B3A 1 kY 7’”/71(*12;;*')
HL—Fa—2 50,000 60,000 *;V %r% wy BA/—R# 2048 /—F
(8,640 /—KRB:RS) (8,640 /—KRB:RS) /home 50GB
.. 4,200 M 5,000 [
h—oEm (720 J—KESRD) (720 /—FESRY)
. . 1TB B CHAT
FARHEM 6,480 [, (1TB*4E) work

Kh—U HEREKIT 1.00 THD,

XIFAMAD /—FERIEA 5T Rh—o 8, £TLESaTO/—FERIBSEBERICSL TR —IUnEESh S,
fFE5LIzb—o2i%, FRAYRRNICEEIMERATEDILERIET SO TIELL,
F—=o ERAYBAIZRYASIEL, AR TRICEENHDI5E THLRBOF AEESOREXITHEL,
F—=o2 DD I AT LANDTATIZOWVNTIE, Th—2UB1TIE115/—FERMEOBRER IZSE,

¥/home DTARIBEIF/A—YFIILI—RPT I —TI—RIZEHFBLTLTEFAE LYY 50GB BEE.
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Reedbush R—/8—a 1 —4S X T La(Reedbush-H/L) FIF&EEFE (202044 B 1 H)

B4 (FA) — =
e xE AKBEE &% TARVER %
A 1 yb3y, A1 yhHy Reedbush-H
N _ mK2EYhET /lustre 1TB w=A/—F¥ 32 /—F
N=YFNA=R 75,000 [ FIRE MY Reedbush-L
(8,640 /—FEERS) /home 2GB =A/—F# 16 /—F
TIL—T1wykHy Reedbush—H
2 1 sl
. EFL751 Jgoj ;ﬁ' / /lustre 1TB BK/—K¥ 32 /—F
e (8,640 J— B FIRESY Reedbush-L
' F /home 2GB BKR/—R¥ 16 /—F
HHA 1 yb®yY HGA 1 yhEy JIL—71wybHyY
g DNEFIE NEFHIE NEHIE /lustre 4TB - . .
)|l' Reedbush-H 180,000 F 216,000 [ FIAELY BX/—F# 82 /—F
7 (21,600 /—RBSR) | (21,600 /—FER) /home 2GB
|
A HA 1 ybHyY HGA 1 yhEy
e BEHIE N G—F 1 kY
’/“ FEXE 300,000 4 360,000 /lustre 4TB B/ 16 J—F
- SRR e s RN/ — -
oL J—FEE J/—FEE A& LY
450,000 M 540,000 M /home 2GB
(34,560 /—KRBERS) (34,560 /— BT
.. 6,300 [ 7,500 9
=52 iEm (720 J—RBSRD) (720 /—FESRR)
7 3 1TB B CHATR
TARIBM 6,480 .7 (1TB*4E) (lustre D)

XK= HERBIITLEDOEYTHS.
Reedbush—-H: 2.50, Reedbush-L: 4.00
XIEWAO/—FERBIET 5T 8, RITLEDaTO/—FHEBLSEERRICHECTR—IUNEESN S,
FELEb—ou(E, FASAERNICEENERTESIEFRIETHLD TIEAL,
POV IEFIREERICRYEDEL, FIARTRICEENHDHISE THLRBOFARIBELOREFITHEN,
F—22 DD Y RTLADBEATIZONTIE, Th—=IUBATICHEITH/—FRREBOBRERIZSER,
KAFEFE-/—FEEDRLAAIZIEEZET 5.
¥/home DTARYBEL/S—YFILA—RPT I —Ta—RIZEHFABLTLTERAE LY 26B BRE,
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F—OUBTICE TS/ —FRHBOBRER

#17% Reedbush—H/L Oakforest-PACS Oakbridge-CX Wisteria/BDEC-01
BT DS PSRN PSS AT L
Reedbush-H/L L AT Ly - 1.5 0.75 1.2
Oakforest-PACS L AT Ly 0.6 — 0.5 0.8
Oakbridge-CX AT Ly 1.3 2 — 1.6
Wisteria/BDEC-01 L XT L 0.8 1.2 0.6 —

BATEHITEMENS—I V8 (/R =BITh—IV 8 x R

SEFEEIE (Wisteria/BDEC-01, Oakbridge—CX, Oakforest-PACS, Reedbush, A—/8—a E1—4Y AT L £1E)

- TRZ-AHBEZIKRE, SEEMFRRVRZLRFBHE, XHHPEMEOHITEIAA, FHHERVEHMIRE
#BMETHEXIGHA A EREIFET HHE, BRI EEARERAREFNSORMNEZ T TEMHAREITIEIC
BEAT 5.

- TREIOBLAAICE, CEFARAERTERORESIUVEREET S,

- FAREIE, MAMEANSRT ADKBFE LI —ERKLFETET S, FIAABNICHERANAZHIELI-BEETH

t%*li{iﬁ#%%@ﬁ@%iliﬁbmn EEOEDTHAMBE IR TIZEEOABLEIIAMKANFAAIBER (Web R

—D)ESHB Z&

- AIBOMNABEEREERELICDORBTTHY, RMEIYMIDNTIE Web R—TUESBTBHL,

s N=YFNa—R (2L, KU E—DRA—/I—aVE1—FL AT LIZHH TEHINEFAR) ICEWLTOH, FIFARBAD
TARKBETICHAZDILTEIENTED, ARAES I/ —YFIILa—AOF B 1B DE£iEEERAL, FKI 5,

- MAAESE RAELTHARBAIZEL, UTORAOWMEIZ—ELTERT S,
- FIABRAMN4ALS 7 BETIX108, 8 AMDIAETIX12A, 100 ANS12 BETIX3IA, 1 AMS 3 AETIH I AR,
- AIEERNICHBRIBRRAZLEZ2CO0 T, MAMKBAICEDLLT, 71 BNADEKREES,

- MABESENARBALLLIEEILTERL,

- O—REDERIZDONTIE, FIREEENEEEICLSI5E DA EEKITELD, (2120, FIAEESERENHELNHD, )

s JIN—TaA—RDTARVEI, YIL—T KD LRETHD,
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R—/R—aAVE1—8Y AT L 2aTd oS5 AFIRE

Wisteria/BDEC-01 R—/3—a E1—4%L X T L (Wisteria—0) 3795 AHIBRIE (2021 £ 5 A 14 )

il BR A% RS AE—
. J—FHix%2 (#Z:BEFRE) B8 s NEEHIEE
Fa—mxa (BXI7H) EXER | AmEm | (GB) S| iexpemn
#AR8 i) x3

debug-o 1~ 144 (6,912) 30 & 30 & 28 O (@]
short-o 1~ 72 (3,456) 8 BFf 4 B5fE 28 (@] O
(regular-o)

small-o 1~ 144 (6,912) 48 BFfE 12 B5fE 28 (@] (@]
medium—o 145 ~ 576 (27,648) " " " (@] (@)
large—o 577 ~ 1,152 (55,296) " " " (@] (@]
x—large—o 1,153 ~ 2304 (110,592) 24 B8 6 BRI " @] @]
priority—o 1~ 288 (13824)[ 48BERN| 12 BERY 28 [¢] O
challenge—o 1 ~ 7680 (368,640) 24 B5RS - 28 * *
(interactive—o) ¥4

interactive—o_n1 1 (48) 30 73 30 & 28 (@] (@]
interactive—o_n12 2 ~ 12 (576) 10 9 10 9 " @] @]
prepost 1 (56) 6 FFRE 3 EE 340 O O
z:z‘:a:: 1 (56) | 1~6 BSR | 1~3 BERE 340 o o
prepost1_n4 1 ~ 4 (224) | 1~6 BRI | 1~3 B5AE 340 O O
prepost1_n8 1~ 8 (448) | 1~6 B5fE | 1~3 BffE 340 O O

* BEICIGREEENL, A1EO—EHREOHFI AR (RAELTARMERTBOH~EHH)

X1 Fa—DIEE( #PIM
regular-o ¥a1—I&/—FHEDIEE ( “#PIM

-L “rscgrp=Fa1—%&" " ) I&, regular-o, debug-o, short-o Z/NXFETHETS
-L “node=/—F#" " ) T/—F#BIDF1—IZTRAZNID

X2 P DEEBEFZKIT1 /—FHY 1.00, =1L priority-o [ZBEFIA/—FED-OM 2 HEFZEIL 1,50
*3 1/—FLHYDOFABLFIATRELAT—BE
XA A9 T4TOaTDRBITRDESY (b—HVBELL)

pjsub ——interact —g 4 )L—TF % -L “rscgrp=interactive—o,node=/—R %"

Wisteria/BDEC-01 —/3\—aEa1—#L X T L (Wisteria-A) 3795 FIR{E (2021 &£ 5 A 14 B)

il BR B RS AE)—
/—F#$k-GPU #ix2 (#2:BEF ) a8 assE | ru .
&, —_— LSS
FamEx BAGPUE) | EXEA| HREA| GB) | 0| yzmm| mawa | T TEL
HArE HARE %3

debug-a 1/—F (8) 30 53 30 53 448 O @] (@] (@]
short-a 1~ 2/—F (16) 2 FFE 1 B5fE 448 (@] @] O (@]
(regular-a)
small-a 1~ 2/—F (16) 48 BFfE 12 B5FE 448 (@] @] O (@]
medium-a 3~ 4/—F (32) " " " O O O O
large—a 5 ~ 8/—F (64) 24 BERE 6 BFRE " O @) @] (@)
share—debug 1,2, 4 GPU 30 53 30 7 56 O (@) (@) (@)
share-short 1,2, 4 GPU 2 BfE 1 E§FE 56 O ©) ©) O
(share)
share—1 1 GPU 48 B5fE 12 B§FE 56 (@] @] O (@]
share-2 2 GPU " " " O O O O
share—4 4 GPU 24 B5ME 6 BERE " @] e o @]
challenge-a 1~ 39/—FK (312) 24 BERE - 448 * * * *
7B 1/—K 8)| & %4 - 448 x X (e) @)
interactive—a 5 1/—F ® 10 % 10 % 56 O O O (@]
share-interactive 1 GPU " " " O O O O

* EBEICLIIREEEDEL, A1RO—FEHEOAFIAARE(RAELTARLERMNBOH~EEH)

X1 Fa—0DEE( #PIM
regular-a F1—I3/—FEOHEE ( “#PIM

X2 b—=OOEERIBIE 1GPU 2Y 3.00
X3 1/—FHYDOFAELFI ARG AT)—BE
X4 HIA/—FROEFUNELE, Fa—5 - FIRRER (RAI 48 B LA (T4 O £, ERICERERE
X5 AUASOT4ITCIaTDEBITRDESY (b—IVBELL)
pisub ——interact —g ' JL—F4%& -L “rscerp=interactive-a,node=1"

A==y ¥a—F 14T Za—A

-L “rscgrp=Fa—%" " ) (&, regular-a, debug-a, short-a Z/NXFTHEET S
-L “node=/—F#" " ) T/—FHHDF1—IH/ASID
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Oakbridge-CX A—/N—aVE1—4L AT L PaJYS5RHIRE(20194F 7A 1 H)

AEY— < gn—7
. J—F#xe il BR BF RE = aI—R
FamR (BAITH) s | @B | X T (o g7
3 Ve |® |
debug 1 ~ 16 (896) 30 & 168 (@) O O
short 1~ 8 (448)| 8 BER 168 ©] O O
(regular)
small 1 ~ 16 (896) 48 BERE 168 (@) O O
medium 17 ~ 64 (3584) " " (@) O O
large 65 ~ 128 (7168) " " (@) (@] (@]
x—large 129 ~ 256 (14336) | 24 FRS " O O @]
challenge 1 ~ 1368 (76608) | 24 FERH 168 * * *
FE HIA R FE X4 168 x x O
(interactive) %6
interactive_n1 1 (56) 2 R 168 O O O
interactive_n8 2 ~ 8 (448) 10 & " (@) O O

* BEICKIFEETEND L, ﬁ‘l@ﬂ) Eﬁﬂfﬁ@ﬁﬂﬁﬁjﬁﬁ(ﬁﬁ”c‘:bfﬁEFLEEHFlIJEld)ﬁﬂ"'@ﬂiﬁ)
X1 Fa1—DEE(HPIM -L“ rsogrp= *a—8" ") &, regular, debug short Z#/INXETHET S
regular Fa1—(X/—FEDIEE( "#PIM -L “node=/—F#” " ) T/—FEAIDF1—ITHASND
X2 b—UrDHEBRIIT 1.00
X3 1/—FRYDFAENFARRELAT)—BE
¥4 BIA/—FEOEFURNKSIE, F1—2-FIRER (FA 48 BFRELIN) (83O L, EEICEERTEE
X5 AUATOT4ITCaTDEEITRDESY (M—IVBELL)
pisub ——interact —g 4" JL—F% -L “rscgrp=interactive,node=/—F%§"

Oakforest-PACS R—/A—aAVE1—8L RT L D37 YSRFIRIE(2018 4% 4 A 1 H)
D T
. J—F#ix%2 il BR B R 5E 3 |
FammR (BARITH wmnm | cm x4 | 2
%3 ol
debug-cache 1~ 128 (8704) 30 53 82 O O
debug-flat 1~ 128 (8704) 30 & 96 O O
(regular—cache)
small-cache 1~ 128 (8704) 48 B5E 82 (@] (@]
medium-cache 129 ~ 512 (34816) " " ©) O
large—cache 513 ~ 1024 (69632) " " O O
x—large—cache 1025 ~ 2048  (139264) 24 B8 " O O
(regular—flat)
small-flat 1~ 128 (8704) 48 B5fE 96 O (@]
medium—flat 129 ~ 512 (34816) " " O O
large—flat 513 ~ 1024 (69632) " " (@] (@]
x—large—flat 1025 ~ 2048 (139264) 24 B8 " O O
challenge 1 ~ 8208 (558144) 24 B5R8 82/ 96 * *
(interactive—cache) 34
interactive_n1-cache 1 (68) 2 R 82 (@] O
interactive_n16—cache 2 ~ 16 (1088) 10 9 " O O
(interactive—flat) 34
interactive_n1-flat 1 (68) 2 FR 96 O O
interactive_n16-flat 2 ~ 16 (1088) 10 9 " O O
prepost 1 (28) 6 FFRE 222 O O

* BEICLHIFEEEDOL, A1EO—EHEOHFIATRE(RAELTARLERRTH DI ~ZAE)
X1 Fa—DIE( “#PIM  -L “rscgrp=Fa1—R" ” ) &, regular-cache/flat, debug—cache/flat Z/NXFTIEET S
regular—cache/flat 1 —(&/—FHDIEE( "HPIM -L “node=/—F%" ” ) T/—FHBIDF1—IZEASNhD
X2 b—UrDHEBFRIIT 1.00
X3 1/—FRYDFAENFARRELAT)—BE
X4 A359T4TCaT DRI, pisub —interact —g ' IL—T& -L “rscgrp=F1—% node=/—F %"
(F¥21—4% (& interactive—cache/flat, k—2 > ;H&E%L)
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Reedbush R—/8—a F1—4Y X T A (Reedbush-H) ©37 95X HIBRIE (2018 £ 9 A 27 H)

AEY— )< JIL—Ta—R
. /—F#ix2 il BR B P 5= 7 ‘l - o
Fa—mxa (8K GPU #) Gamm | ©o |21 | B | B
%3 vl B
h—debug 1~ 4 (8) 30 9 244 O [e) [e)
h-short ~ 4 ® 2 244 [e] o O
(h-regular)
h-small 1~ 4 (8) 48 FFFE 244 O (@) O
h-medium 5 ~ 8 (16) " " (@) (@) O
h-large 9 ~ 16 (32) " " (@) () O
h-x-large 17 ~ 32 (64) 24 B8 " O O O
h—challenge 1 ~ 120 (240) 24 B8 244 * * *
(h-interactive) 4
h-interactive_1 1 (2) 2 BER 244 (@) (@) O
h-interactive_2 2 4) 30 4 " (@) (@) (@)
(h-regular-low) %5
h-small-low 1~ 4 8 12 B 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 BRI " X A A

A S—VUFNLa—R[F BKRK1/—F, TIL—Ta—RFERA/—FEOD 4 7D 1 FTERTA(AFHEICLS
BLIAADIGE (THA/—FETETH)
*x BEICKIFEEZTEDL, A1RO—EHEOAFI AT (RAELTARLERTHDOF~ZAEH)
X1 Xa—0DIFE( "¥PBS -q Fa1—4%" ) (&, h-short, h-regular, h-debug Z/NXFTEETS
h-regular Fa1—(F/—F#DIETE( “#PBS -I select=/—KF#" ) T/—FHRDF1—II/H AN S
%2 F—YUDHERMIE 2.50
%3 1/—FHYDFAELFIAATEELGAT) —BE
XA A9 T4TOaTDRBIIRDESY (F—HVBELL)
gsub -1 —q h-interactive - select=/—F%k I walltime=XX:XX -W group_list=""JL—F %
%5 FBADITISRUBETSAHYT1¥21-) &, b—H0 DEBMEANRFEOYION, CaTRTITBELRN I
BRENTBLIZIGEDHEITA

Reedbush A—/8—avEF21—4Y X7 A (Reedbush-L) 3795 HIBRE(20204 4 A 1 A)

AT — 3 JI—Fa—R

) wmesey | omE () | = | o |,

Fa—hxa (8K GPU B0 wasm | e |x7 | & |2 |E]

. K

%3 Mla | &
|I-debug 1 ~ 4 (16) 30 73 244 O @] o] O
(I-regular)

I~small 1~ 4 (16) 168 B[ 244 O O o} O

I-medium 5 ~ 8 (32) " " (@] O O O

I-large 9 ~ 16 (64) " " O O o O

7E HA R FE xa 244 % x x [¢]
(I-interactive) 5

I-interactive_1 1 (4) 24 BRE 244 O (@) (@) (@]

|-interactive_2 2 (8) 6 BRE " (@] @] (@) (@]

|-interactive_4 3 ~ 4 (16) 1 FERE " @] @] (@) @]
(I-regular-low) %6

I-small~low 1~ 4 (16) 12 B 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—VFILI—RE BX1/—F, FIL—TA—RFHRRA/—FHED 4 D 1 FTETA(AEFIE-/—FEEIC

FEHRLAHDIGEIFRRA/—FFETEITA)
X1 Fa—0DIEE( "¥PBS -q Fa1—4F" ) (&, I-debug, |-regular Z/NXFTHEETS
I-regular Fa1—IX/—FE#DIEFE( “#PBS -| select=/—F#" ) T/—F#HBIDF*1—IZHTH A
¥2 b—UUDHEBREIZ 400
%3 1/—FEYDFIBELFATRELGAT)—BE
¥4 BRA/—RFHOEFLUNGESE, 21— - FIRRER (FRAI 168 BFRELIRN) XM O L, EEIERETHE
X5 AUAS9T4T T DEBITRDEEY (F—IVEEHY)
gsub -1 —q I-interactive —I select=/—F% - walltime=XX:XX -W group_list=4/' )L—7%&
%6 FEBAEDITISRAUBTSAAYT1F21—) & b—Y2DBMEBANTHOYION, DaTRTITBELN—IY
BRENTELLBEDHRTA
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=G

H—EARIEEOBE HH
2021 4F 9 A FRINGOFEM— EATEIFLLTO L8V T,

Wisteris/BDEC-01 2—%—a Ea—Z P25 A [ 8 A2 B~ IEEGERBE ]

O Wisteria/BDEC-01 A—/S—a L ¥ a—& 27 NERGEHBIMEOISE HH

20218 H2 H (H) 10:00 K 0 iEAGEMZB#ALE Lic, IEGERIZOWTE,
AEEECE Wisteria/BDEC-01 A—/S—a L B a—4& 227 NFRGEIIC BT 23 O (FH8) | 2 T 7Z&,

O Wisteria/BDEC01 A—¥—a ' a—& L AT L P—EARIEOFEHE

A A FIfE—EX T2 —AEE
9H 22H (K 9:00 ~ 22:00 FTH—ERKIL RS
104 290 (&) 9:00 ~ 22:00 FTH—ERKIL AR
1A 260 &) 9:00 ~ 22:00 FTH—EAKIE AR

- Wisteria/BDEC-01 A7 A, JFHI 24 BHEH—EA&AToTWET,
72720, ARERR  (FHIE UCTEARKCSIER) 13— AR EELET,

O Wisteria/BIEC-01 A—rS— L B a—H AT A FHHE HPC F¥ Loy oMLY )
KIE HPC T L2y ElitikH]

10 H28H OK) 830 ~ 17:30 T
11 H 258 0K 830 ~ 17:30 T

« _FRCHEARIAR, Wisteria/BDEC-01 @ debug-o/a, short-o/a, regular-o/a, priority-o, interactive-o/a, prepost, share,
share-debug, share-short, share-interactive, /— REEKUSEEHF2—DV—E2%KIELET,
nyA v — NEEE EBVRITEET,

Oakbridge-CX A—/$%—a/ Ea—FX VAT L

O Oakbridge-CX A—¥—a ' a—F AT A —EZKIEOFHSE

A A R —E R A —NIEE
9H 248 &) ~ 9/24 9:00 ~ 9/27 17:00 ETH—EAMAKIE | AARMEL, ZEHEA LTI A, BilE A
9A 2TH (A) W+ YIS AR
10H 290 (&) 9:00 ~ 20:00 FETH—ERKIL GES
1A 260 (&) 9:00 ~ 20:00 ETH—EAKIE AR

- Oakbridge-CX A7 A, U 24 B —E2 21T TOET,
722l AARERR (RIS LCRARASAIER) 13— A FIELET,

O OakbridgeCX A—/S—a L Ea—H AT A K IPC Fv Loy OBMLE ()

KHUE HPC Fx Lo FEhaiis

9 H 22H (K) 8:30 ~ 17:30 FT
10 H28H OK) 830 ~ 17:30 T
11 H258 OK) 830 ~ 17:30 ¥

- [E0IR, Oakbridge—CX @ debug, short, regular, interactive, prepost, /— REE KON #FH¥ 2 —DHP— 2%
KIELET, vy — RiLEs RV FIFATEET,
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Oakforest PACS R—/N—a L Ea—F L AT A

O Oakforest-PACS A—/$—a L ' a—& L AT A —ERRIEORMSE

KR FI#E—E R T H—NEE
9H 4R B~ 9/24 9:00 ~ 9/27 17:00 £TH—EAMAKIE | AR, ZEkEA LT A, RiRllE s A
9A 21H (A) M+ IRISEERH A
104 270 (0K 9:00 ~ 22:00 FTH—EAKIE AR
11H 25H (R 9:00 ~ 22:00 FTH—EAKIE ARSI

+ Oakforest-PACS A— 3= B a—Z VAT AT, JFHI 24 BIEY—E 217> COET,
72720, AFRKEER (FHI & UCTEHEROKIER) 13— RZ ZIELET,

O Oakforest-PACS A—/S—a L B2 —& L 2T I KHHE HPC T Loy OFHIGE (%)
KIUE HPC T~ LY Sl

9 H 22H (K) 8:30 ~ 17:30 FT
10 A 268 (k) 830 ~ 17:30 T
11 H 248 K 830 ~ 17:30 T

o FEOHAIRH, Oakforest—PACS @ regular—flat, regular—cache, debug—flat, debug—cache, interactive—flat, interactive—cache
KO HFHAY 2 —0—E 2% KIELET, B7 A2/ —F, prepost F=o—Hilik B VFIHTEET,

Reedbush 2—%—a ¥ a—F L AT A

O Reedbush A—/$—z1 L E'2—& 25 A (Reedbush-H, Reedbush-L) H—b 2KIEDIEIHH
H FIFE—E 2 T —PIEE

9A 24H (& ~ 9/24 9:00 ~ 9/27 17:00 £ TH—E %Kik AR« YA EE e AR
9H 21H (A)

108 20 (&) ~ 10/22 9:00 ~ 10/25 17:00 £TH—EAIKIE | AAAUER, ZegilA » T F o X, BRI 2e i
104 250 (A) TEHRO 7=V —E 2K IE

11H30H (K 9:00 ~ P—ERKET Y= T

* ReedbushH, Reedbush-L A—/S—au Ea—& 227 N, | 24 B —E2 %475 Q&S
727EL, AARSEER (5HIE UCEARRGIER) (3h—EA 2 EIELET,

O Reedbush A—/$—=m L ¥'a—% L AT I (ReedbushH) KHWE HPC F¥ Loy OBHSE (%)
FHE HPC F Lo Nt

9 21H (K 9:00 ~ 9 A 22H (K 9:00%T
10 4218 (K 9:00 ~ 10 H 220 (&) 9:00 T
11 A28 (H) 9:00 ~ 11 H 308 (k) 9:00 T

-« LSRR, Reedbush-H @ h-debug, h-short, h-regular, h-interactive MUSEFEHF = —DP—E 2% KRIELET,
Reedbush-L, ® A >/ —F KX prepost ¥ =—(IFIHATEETT,

[Eg]

« Y E RIS O IR BRSO TETT, e ST —EREZEH LY, KIELIZDTAEENHY 30T, RhiofEHR
X login FiDO A v =V KRN A—/N—a L B a—T 4 L TEHMD Web R—TYDOEH AT 2—/L  (https://www. cc. u-
tokyo. ac. jp/supercomputer/schedule. php) % ZHEEE< 72E0,

© RO 9:00~17:00 LISL, (KB (£ - B - LA%) 13, VAT AEESETH—EAMEILLIZ3GA, @Rk CE VAR HY £
T, FOYEL, FORTEE o TH—EREZ UL LETOTITHAIIZE N,

* Wisteria/BDEC-01, Oakbridge—CX &% U* Oakforest-PACS (243U \C, M)A )V ABYYENRESIICAUE L, —H%aZ 8 LT
FhiLTEBY £, FEME Web ~=2— (https://www. cc. u—tokyo. ac. jp/guide/hpe/) & ZHa< 7280y, 7233 Reedbush-H (23N CIa [
frEHIEL TR ET,
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VAT DEFEDRIHE
(2021.7.1 — 2021.8.31 Z°%)

1L N—Fu=7
1.1 Wisteria/BDEC-01 A—/ 3= B a—H AT A e 7L
1.2 OakbridgeCX A—/3—a ¥ a—H AT A e 7L
1.3 OakforestPACS A— /3=t a—H AT A e 7L
1.4 Reedbush A—/3—z ¥ a—# A7 A (Reedbush-H/L) e 2L
2. V7 =T

2.1 Red Hat Enterprise Linux 8 (Wisteria/BDEC-01)

>  Wisteria-O (Odyssey)

GROMACS 2021.2 (2021.07.02)
GROMACS (fi#F5E%) 2021.2 (2021.07.29)
GCC Toolset 10 (2021.07.29)

> Wisteria-A (Aquarius)

FTW 3.3.9 (2021.07.02)
HDF5 1.12.0 (2021.07.02)
NetCDF 4.8.0 (2021.07.02)
GNU Scientific Library 2.6 (2021.07.02)
LAMMPS (GPU /< r—3) 290ct2020 (2021.07.29)
GCC Toolset 10 (2021.07.29)
Red Hat Enterprise Linux (OS) 8.3 (2021.08.24)

A VA M= E L E Lic, FIFFEACOWTL, FIFSHER =20k bE, 23
Rz A2 MR L D RIFSIEL ZRCESY,

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

gfarm 2.7.19 (2021.07.30)
gfarm2fs 1.2.15 (2021.07.30)
A VA M= VEFELE L, FIFFECOW L, FIHSEER—2 v ofmbt, £z
R 22 MNEEE L W RIRFS A2 2R 72 a0,

2.3 Red Hat Enterprise Linux 7, CentOS 7 (Oakforest-PACS)

gfarm 2.7.19 (2021.07.28)
gfarm2fs 1.2.15 (2021.07.28)

A A M= E L E Lic, FIFJHAZOWTE, FIFSHER—2 ok bE, £i2id
R A ML D RIAFSIEL RS0y,

2.4 Red Hat Enterprise Linux 7 (Reedbush-H/L)

chainer 720 (2021.07.30) |
A VAP AEFERELE Uiz, FIFRECOWTE, FIFSER—2 L0 Fea 2o ML
FIRFEIEE TSGR E TR 2SN,
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3. Zofth
3.1 Oakbridge-CX {2317 5 pjsub =~ > KD--at 47> 3 » OEZMUIZHONT

® Lo T pjsub 2~ RD-—-at A7 a VEFARNIER L L=, (2021.07.30)

3.2 Oakforest-PACS 25+ 5 McKernel %22 T

® McKernel D570/ — R’ FR% 1024 — 2048 / — R~ZEH L L7z, (2021.08.04)

3.3 Wisteria/BDEC-01(Odyssey/Aquarius)iZ33t} %5 Environment Modules DF%EZ F (DT

® 27 14 (odyssey/aquarius) Z @R (module load <3 AT L4:>)F 5 L. T 7 4L hREE
17— 9% X 912 Environment Modules A AHE LE Liz, 77 4/V FTREINLD TR
A ZIELAF 720 £, (2021.07.02)
Odyssey : B li@= 31 7 L& 138 MPI 2% E(ver 1.2.31)
Aquarius :  GCC ver 8.3.1 ZiXE
® G/ — R COBZFIFRE/R Ny r— « T4 T Z VIZHONWT, v/ A/ —RT
module help Z#F /R TX 5 X HITRELE L=, (2021.07.02)
@ NuFTUaT - AUHTIT 4T VaTEFTLIESE. moduleload <V AT A4> %
HENEITT 25 K21 E LE Lz, (2021.07.30)
(7% : Aquarius & ZFIFHDEHE)
AT, Aquarius TR TF Va7 AL XTI T 47V a7 EFTLIERE. T 74
JVRTRESND LA TR GCC L7220 3, Intel BAFEREEA ZHHOEETL. module
purge ZSATZIC Intel BFERIEZ 0 — RTHMLENRH Y FTOTIEFELTEI VY,
01— REY 2 —/WIBET 55 Wisteria/BDEC-01 ¥ 27 LTS #E42 ZBH TS0,
FIATFG IR AR AR — 42 L (https//wisteria-www.cc.u-tokyo.acjp) @ [R¥ = X
%) KOAFT DT ENFRETT

R X N
— [Wisteria/BDEC-01 FiJfTF=5 |3
— [Wisteria/BDEC-01 3 25 AF|HFES |
— 4.1, BREGRE

3.4 Wisteria/BDEC-01 ZA—/3—a > B2 —& 3 AT ADOEHITHOVNT

Wisteria/BDEC-01 A—/3—2 > Ea—# VA7 AF 2021 48 A 2 H 10:00 L EAGEHZBALE L
7=, AEREEFSHE [Wisteri/BDEC-01 ZA—/%—a ¥ a—& L 27 NERGEMICET 25558 ([,
F720E, Yk ¥ —Web ~—U(https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/) %
TRIIEEY

3.5 Wisteria/BDEC-01(Odyssey) regular-o % =—& U\ priority-o ¥ =—I(ZBF DT 74/ bDV a7
FY I IEOZERIZONT (2021.08.26)

Wisteria/BDEC-01 Odyssey @ regular-o & =—¢& priority-o & =—(Z2& £ L Cix. E=UERBIMA.
T AN MOV a TEYGEE LT, BRI M4 Ce— FEEE LV — RZEID Y THHEAE0RH 50
BHESNTWE L, 8/26 O —EAFHR% LD, regularo % =—& W priority-o ¥ =—D7 7 4L +D
¥ a TESIARCOWT A v v a®— RS2 ) — REBALE LTy a 7EHID B THONER LE L,
(EDMDF 2 —ZONTE, GIEHEEHEBEI Y TE— RBT 74V b ERDET)

regularo ¥ =—& U\ priority-o F=—|ZBXFE LT, 826 LI, BESEIY Y CTE— N CVa 7 &5T
SNTEWVEEIL, pisub =<2 RO -L 7> 3 12 node=<shape>mnoncont] & [lmoncont] %Nz 5
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VEERH Y FTOTIEELTEE, T 7Y a O ML, Wisteria/BDEC-01 ¥ A7 LFIHFF [E4
THELTIEEY,

[ X MR
— [Wisteria/BDEC-01 FIfF513E]
— [Wisteria/BDEC-01 A7 AF|HT5E)
— 532V avERA T a v
(28) 545548/ — K MPIL W52 7HA 2 V7 h
— [H<=o7 )]
— [FUJITSU Software Technical Computing Suite]
- [Ca7EHY 7 b7 = Ra—VREit A K]
— 1.6.3 /— FHE{LTOEIY KT

3.6 Reedbush-H/L —vE A& T2\ T

Reedbush-H/L, A— 38— a—4 VAT AIE 2021 £ 11 ARE b o TUAT AZAEIEL, T_XTOY
—ERERTHELET, FHMOWTREYKE Web ~— A—/b, A—"—arba—F 1 /=a
— AN TNER SEEE L E T

Reedbush-H/L $—E A& TIZH 7> THILAF ORI ZHEE L 2 &V,

® b AKTHRDA—/I—aEa—FDOITHHIZ>EFE LTIt Wisteria/BDEC-01, Oakbridge-
CX % THf< 7280y,

® JEFIHICZT Reedbush-H/L % ZHIHDOFIE T b—2 UBAT] %475 Z LIRA[RETT,
Wisteria/BDEC-01, Oakbridge-CX ~DO#AT% ZHatOFHEEIC DS E L UL Th—27 VBT b
FETIBELLLEEY, [F—=27 VBIT) 12OV TOREMIT Web ~— 2 (https//www.cc.u-
tokyo.ac.jp/guide/application/transfer_token.php) % ZZ&HR < 72 &0,
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Wisteria/BDEC-01 A—/%—a L E'a—F A7 LAERGERIZBET 258 (548)

1. 13IUHIZ

Wisteria/BDEC-01 A—/3—2a L B a—X A7 AE, 2021 45 H 14 H 10:00 ~ 7 H 29 H 9:00 F CTirliE
AZEFEL, 8 A 2 H 10000 LY IEY—EREFIAELE Uiz, AN — AN OW LI BsE AR+ &
EEITH Y FHAN, ¥ a7 7 T AHIRME (@ERRER) Ok, 7 — REEY—E RO G R EOER AT TOET,
AR ClE, RBEAMIH & EX— BB OB OWTRI L COVET, E7o, SO, v % — Web ~—
VIZTRHRL TWETOTIRERL 7230,

2. ABREM & IE— 20BN
202148 A 2 A (H)10:00 LV IEXI—ERE[ELF Lz, EREWSIILITO®EY T,

© b=V U DOFERE

FIFAHAEE L b—7 U BITHIABICGEH SN COANAE T h—7 VENFRES L TRY 9 GilxiE, #)
JAHIRAEERE LTWEA, BHiAty MUIGU T, 8 #» AXND h—7 U ESRESNET),

Fio, TETHMLFERES 0(Er) ISRELE L

- Rl fR 4
FRESEHHIR IR C SRR 27200 F Lied, B — B AB#RLIEO SRR3R aIRe gz T, Fi
MERRGENT, FIAFEOITBEICE Y, TR - AR T3] © 2 Ky Lo TWET,
T, B — Web ~—2 F7E 2021 5 A 5L F FIHABESOBIEICOWT) 2 TS0y,

< Va7 T ARIRME
LT LY Fa—0fillR (RO FAEHICe->TERY £7,

Wisteria/BDEC-01 A—$—a ' 2—X v 27 A(Wisteria-0) ¥ a7~ 7 AHlFR{E

- R (ke 27K IR Gioieh) B fi) AE U.“_ﬁi
ERy—ox | s | P

debug-o 1~ 144 6,912 30 43 3043 28
short-o 1~ 72 (3,456) 8 KA 4 KA 28
(regular-o)
small-o 1~ 144 (6,912) 48 I 12 B 28
medium-o 45 ~ 576 (27,649)| 48 A 12 R 28
large-o 577 ~ 1,152 (55,296 48 Bl 12 Rl 28
x-large-o 1,153 ~ 2304  (110,592) 24 KA 6 P 28
priority-o 1~ 288  (13,824) 48 FsH 12 Bl 28
(interactive-o)
interactive-o_nl 1 49 3057 3057 28
interactive-o_n12 2 ~ 12 (576) 1053 10 45 28
prepost 1 (56) 6 BE 8 K 340
prepostlnl ~ 1 66|  1~6 K 1~ B 340
prepostd nl
prepost1_n4 1~ 4 (229)| 1~6FFH 1~38 B 340
prepostl_n8 1~ 8 (449)| 1~6FFH 1~38 B 340

1 https//www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
2 httpsi//www.cc.u-tokyo.ac.jp/guide/application/index.php#charge
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Wisteria/BDEC-01 A—/3—= B 2 —4 25 A(Wisteria-A) ¥ a 77 T AflIRME

e J— F¥ - GPU % FRURR GREE) R AEY R
Rk GPU 40 ExY—e | mEmmE | (GiB)
debug-a 1/—K 8 30 4y 30 4y 448
short-a ~ 2/—FK (@16 2 R 1A 448
(regular-a)
small-a ~ 2/—F (16| 48K 12 R 448
medium-a ~ 4/—-F (32 48 HE 12 B 448
large-a ~ 8/—F (69 24 Bl 6 IRl 448
share-debug 1,2,4GPU 30 77 30 77 56
share-short 1,2,4 GPU PR 1 K 56
(share)
share-1 1GPU 48 12 R 56
share-2 2 GPU 48 BHE 12 B 56
share-4 4 GPU 24 B 6 5 56
interactive-a 1/—F ® 104y 10 4y 56
share-interactive 1 GPU 10 43 10 457 56

3. ZETLFOZEN

Wisteria/BDEC-01 (ZB89~ 2 LU FOREMAEHAY, 2021 457 H B IC S8 WET, RIETBHIIZE N,

BB F—& ) A A— S —a L B a—% AT A [Wisteria/ BDEC-01] DOHi#
- Wisteria/BDEC-01 %45 9% NVIDIA GPU O + U — 7 Sl oofEsE
<3S T ® Xeon® AT —T T )L - Tk H—D TR

4. f W ahek

FiOERT. Ao 2 — Web ~2—U 1 ([CTRH L TOET, FIFFEOFEAIC OV TIE Wisteria/BDEC-01 FIfH
FTEAR—=H 4 DI AT 2FIHFEGE) 2 TEL IZEV, A= L BWE DRIV T FRiflicAE > % — Web
N1 ZTHERN RO THERO L, BIWEDEORNRZLY, LIFOEL LD A—/LT RLAETIHERKL 72X

Uy,

- FIARAZEET 2RI OW T, S0 uketsuke@cc.u-tokyo.acjp F CRFEV W= LET,
- FIFfERE, 71 7T MHREICBT 2RI OV T, TRIWEDE] Web ~—U5 2 bifllastfi L7z BT, &

HHE 2 R W LETS

3 https://www.cc.u-tokyo.ac.jp/publicnews.php#VOL23
4 https://wisteria-www.cc.u-tokyo.ac.jp/

5 https//www.cc.u-tokyo.ac.jp/supports/contact#soudan
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A—=X—arya—F VAT L REE HPC Fv L oY) L0 O ()

Wisteria/BDEC-01, Oakbridge-CX, Oakforest PACS A—/3—2> ¥ a—& VA7 ATIL, [KHE HPC F+ L
YV EFMLTHET, DI HPC Fx Lo ) 1d, A—S—ar B a—F VAT AR OB 7 — R
%, K 8 INH - 1 BF9E7 — 7 CERERD HARANTE D NFEN T vy =7 b CTF, BRGEHFIZONTE, U
TaTELSES, EERO D OIS A BIFH L TR £,

X = 1 A NV RREYSE B IEICEE L, UEOEIRIR Y oL « S0 b & FE iV LET,

1. FEAEE)R
UFDA—R—a v Ea—H# VAT AOHAE ) — NERK 8 FEAFIAT5Z &N TEET,
7272 LIEENHIBRRET L~ UG U CEaRE M 2 4B X3 rTREME B ) F9,
[Wisteria/BDEC-01]
Wisteria/ BDEC-01 A—/3—2 L Ea—H T AT ADY I 2 b— 3/ — K (Odyssey) 6,144 / — RXET
—& «5H ) — R (Aquarius) 36 / — REQWNEZ O )7
* & H Odyssey 114, Aquarius 1 FD5K 2 FF TAREE, 72720 1 ZA—7"CTli T2 Z & & AlaE

[Oakbridge-CX]
Oakbridge-CX A—/X—a L Ea—X AT AOFHE /— R 1,280 /— K (N SSD #5112 / — R)

[Oakforest-PACS]

Oakforest-PACS A—/3—a L B a—H L A7 A0 flat B— K (4,200 / — K) Xi% cache E— K (3,200 / — ) |

B NEZE D

* & H flat ©— N 1{f, cache T— N 1 {FDHKK 2 FETZARRE, 72721 1 7/L—7"Cflat £— K, cache &
— FWSFIT % Z & b rlhe

*  KHEHPC Fv L o VUENRii% O] 0 R 2 13585 L7

2. FIFHZEN

<1312 1E, FAIE UCTARREERTH 9:00~17:00 £ TORck 8 i, RHEIRAFARITTS Z LN TRET
KR
(AT WEEENIEA U RWEA, flat T— RId#kk 4,346 / — K, cache &— FI3# K 3,346 / — RETHIAT
EHAREMN TS NET)

CREITASEE U, Bl IREE T, A<SEREEATHE L FT, A, BROY AL —F L BN FRETT
2, BRI L ZA—T O ZFEAIE LET, 7277 L Wisteria/BDEC-01, Oakforest-PACS |35k 2 {5 T2 A
FRETT,

- ABIEEC £ W B NERFICOVWCIIAR U TIEE E9, AURABICITERFOCHE Rt o & — F el
HJH HPC JHEfEsX DA —/S—a v Ea—Z VAT LEFIH L, R HPC Fx L) HlEIC K > CTEL
EEIRL QWS ST, Fia (A= R—arVa—TF 4 vV =a—R] RS~ E OB
ER LT TCVEEEET,

X —F ISR HPC S O, T 28I — U—20 v a v TETITRROIZGADN
HYET,

- AR IRl C
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3. i Az

2021 FEEEDL %D [RIBIHPC Fx Loy) EEARHNIE 1~3 D& B0 T,

% 1. 2021 4FE Wisteria/BDEC-01 X4 HPC 7 L o i H 2

EinElss SHERRY) FE PRPGEAN
2021 412 A 16 A (K) 9:00 ~ 17:00 o021 4
20224 1A 27 H(K) 9:00 ~ 17:00
20224 2 A 24 H(K) 9:00 ~ 17:00 }2.)202?%5@(])%) HAER AT
2022 4E 3 H 30 H(K) 9:00 ~ 17:00 A
# 2. 2021 4 Oakbridge-CX XAM#E HPC I+ L o P3G A2
Fhte F SR FA B
2021 4-12 A 16 H (&) 9:00 ~ 17:00 2021 &
20224 1 A 27 HOR) 9:00 ~ 17:00
20224 2 A 24 H(OKR) 9:00 ~ 17:00 }2,)202?%5@;])3) L ALR 1A%
2022 4F 3 H 30 H(K) 9:00 ~ 17:00 A
7 3. 2021 4EJE Oakforest-PACS k#it HPC F L o5l A2
ESiEliss SERTD) EH FRPGEAN
2021 12 A 14 H (L) 9:00 ~ 17:00 2021 4
20224 1H25H(K) 9:00 ~ 17:00
20224 2 A 21 H(H) 9:00 ~ 17:00 1(7))(?02?%5@(3)]%) 1 ALR 1L AHE
2022 4F 3 H 30 H(GK) 9:00 ~ 17:00 R

C AUTFUREDRRIC L VBEER Vo — WWERE D Z ERH Y £, Heiiliiid Web Pagel s ZE < 72

U,

EEEIR A B LA 2 & B ATRE TN, FIAIRBUC LY CTHEITRA2Wa bH D £TOTHLNALH ZTTKS
723y, Fie, —REIOH LiAB TR AREZRRDIZT—RIDZHTT,
c RIS TODUSAD AR THEEZTO Ze03H 0 £, AcHlEHIE Web Pagel &2 TS 7230y,

1 [RHIE HPC Fx L)
https://lwww.cc.u-tokyo.ac.jp/guide/hpe/
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4. FFFEERE
[REE HPC T Lov) Tl #iETDRK ) — REERT 2 IR 2 S i3 2050 lRE L £ 3, H
IAE R OWGE T N—T D A L 3—1%, EPOIFIFH RS ZFIT LT KGR OIS 55 = L &R L, LIT
D I 972 THigh-Performance Computing] (ZBJH L7=MRAV VO AR5 & L TOET,

c KHMRES R 2 L—g

« KR — & Ju

s KA F~—2 | [ - BE T AT SERETHH
- ZOfh, KHBGHRIZBIRT 5 Y 7 b = THET

5. FIf&EH
FIFERI T, FIARZ JE S RFURE S o 7 — A — 3 —a L B o —F ¢ L VWS D#I%E (Oakforest-
PACS (ZOWTIIH R AR IR e o 2 —DEIRE b &) . BEU, SRFERIC L VSN O FAELZES
ICRBWTHESNET, Sla——CThoILEIHY FHA,
JOEEEIE, FEZERL VEITREARE L, T&E D720 HRNCARETTS TETT,
¥, HIAEL TENORE, AIHEBICHTRT 20196, L ORMERICHTET 2% & LET, £z, I
TN—=T DA N=TFTHIAE DD T OBEL, LIFOFEOWTNEIRE L TO s H Y £77,

- [HEFERFEEEDE L

(FAE OFTERSEE & FLRIIFZE 2 RS A O D RFSER T E 5 38)
- EENCEEEE1T S 2 & 2 LI ENERUSEEOEDE L

(HAB OFTRMEEE & H A ETE AL COARZEDONEER)
- FIFASEICHDFI A BRERSFT 2 2 L 2R LI E0E)

(BRI TTE LT 3)

6. BRI, AL
ISR, DUFOREMEC LY | RO R o 7 — A — R —a v B a =T ¢ v TR OZ0RE
(Oakforest-PACS (C oW TIISAFAFHRRIFIIZEE v 4 —DHIRE b &) . BEON SNBER L VRSN
FERER LY PPRREAES L, T 572800 ARETTD TETT,

EEe e e

N R - RERORIA R L ED TARTES L,

B EHEREAREHOCEN, &5 UNTRIARA LY M EEX ENA T L,

0 $HEBEA S — FEORME B LTS T L,

D) EHEICIEEE D D . SRR AR D AR TS T (ISR G 8 BT |
B AUATAOMEA, 2l & > CHR AT 5 = &,

¥ A A) ~ DR KLY ET, JHADIIMAEATIED Y EEAN, HIAEICEY T 25013 H 2546, N
NRHSNDSHEDHY £
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VY, TREATEWZFIARAEIILLF ORI E T, B AU TEEY <7EEW, 7ok, O ZHEHIZ PDF E
I TREWWZLET,

H
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1. FIAMEHH
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3
4
5
6

FIHATEEE

. BIAETER (R4, BTR. WA, dESEAPT, E-mail, B35

. WRERREA (FisL, 330) | B

. BN, FIE

. WA, WL =" A L S—D YL DIFFEERED 5 b, KBGO L L TiRE&e

AT 1 AmOBIR Y

Tu T MR, MRSV 2=V

LSk NI e ]

R N—T A =D (KA, FIR. Bd, FHGEREICIST H45)

8. HUAEARHIE - MVEHEk
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B SF H R A 27 Al for HPC : Society 5.0 EIAM (+1= A

THIRE - T—2HZICK D ERZOEEL (GL17) 2021 F£E
RINGRE

B BB

R 5 —

A== A a2 — A EE L2 S 2 b— g T KRB EEREN T3 oflF] EEESH
HEIEBROTALN DR DY £, AL, A—"—arEa—ZdkkEx RaBicfibhd
Koy TR, M E . AL EOGE CORMMABRHIEAIC > TVET, I
L—3 =3 > (Simulation), 7—% (Data), %3¥ (Learning) OFhA (S+D+L) 1&, FFlZv I = b
—3 g VK DRFEREICE LVEZ BT & . Society 5.0 EHLA~DOEBRE & b2, RA R LA—TH
RICHT7ZH LOWEE AT Z A AL LTHEIff S E T, HEKEFERIMEE 2 — OLF, &
& —) TIE, 2015 FEIS ZDO X S R EAEEL, [S+D+L) @G a2 EBT 577 v b7
d—LE LT IMEE - T—% - 2H] fHEA—"—a2 0 Ea—H¥ A7 L) (@ [BDEC (Big
Data & Extreme Computing) > 27 A ]) #4824 B LT, Fkx Z2RBFZERRF 2D TE £ L7z, 2021
45 HICTEM ZBAAE L7z [Wisteria/BDEC-01' 2] % BDEC ¥ AT LD 1 SHETY, [FKFC
Wisteria/BDEC-01 EC (S+D+L) #EH T 5720 0EHA Y 7 b v = 7 5 [h3-Open-BDEC?
DHFSEBRFE b D TWET,

2021 4EFEICE i3 5 B ILFAFFEASERE TAI for HPC @ Society 5.0 FEEL~[a) ) 7= A TAHE -
T AR L LFEREOEENR GUT)) (T DRILFEFZE]) Tk, (S+D+L) FiaEEL
TR, R ALHRBIC L 2HERFOBEE B TIRELZEE L E Lz, KA
Y, REE LAY —HE L ORFEFTEE UCHEM L, R LR O SRS A%
FEFEFH - LFEMFFELA JHPCN) ICHFEREE L TUSET D 2 &2 AIEE LTV E T,

ANEREOFEMCOE F L UIHPY R ZEL S0,

ARNEERRRELE 2020 LD HIATRUICHHAE L E L7223, 2021 4FE1E Oakforest-PACS, Oakbridge-
CX 12Nz T Wisteria/BDEC-01 Z x5t & LC, AZEAFEMLE L1z, 2 HORENRHY, Kz
2 =B ER ZMA T HEERZBRIC L D2FEEORE, WHIORT 2 BEIRE 72D, 2021
8 ANt L TWET,

! https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/
2 https://www.hpcwire.jp/archives/42271

3 https://www.youtube.com/watch?v=iX5 INF2LniE
4 https://www.cc.u-tokyo.ac.jp/guide/exploratory/
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EEEEd BERT ¥ 7GR B E ORI L DR I a2 b —ta
¥ DR E R

K4 (Frg) M GRS TRt e ptit @i & oFFepsss)

R AT A Wsiteria/BDEC-01 (Odyssey, Aquarius)

HIERFM AT 22 X 2 b— a DI~ e RREEMEDSFAE L, £ OE R & /M3 Em 3
ThD, & TRR, ETNNTA=FZBR PWIRMGEORE, BERRMGOBREL VSR
EMEZ LT LTHERD 95, FOBERPEREZRELSELATLONEW LN LI LT,
HER LI 2 O TR EME A 2R X< BB T D7 R fife 52 P E & b (Uncertainty
Quantification)” F{EDHESL AR O LT\ D, RIFFETIL, Wisteria/BDEC-01 @ CPU / — K
& GPU / — R OMREZR B RIRICHI & H L COKIRB AR D R RFHHEBEDO Y I =
L— g ST D AR E AL RTBICHIR T 5, KED/NT A =X HORE OMAED
BICEDHMERT Y TNy ab—ra vl TOMBZEET HEEE OB X
. RIS KRB AHEEEBICMEEZ <, 2RISR B—0ET V& AW iRkERT)
TR B T HIEEDNE SR T AR K DR BS TI~ & | BRI
FABETV T OHL WRTEA LORIME BT,

PR B X = b—3 g o EREE L OBE IS KD HRUE ORI

K4 (Frg) Ao EEMEETERT REERA A 2 —)

FIHY AT A Wsiteria/BDEC-01 (Aquarius), Oakbridge-CX

HRENE, WEh D7 Z7 7 N ORFERAICIVGIER S, KEE~OWEEEZ LT, #
EERIKACBHILT B72D1C, EORAR « A TR 5 2 EAEBERFRELE oo TN A,
B % A R A T O FEDSTAETE R ISR S TR Y, ekt #icE S
SFELVBEORWTRIN AIREIZR S TWDEN, RE+HD EITW 2720, RFE T, )
FIBERRE LT, HIBEET VSR DBMEY I ab—va v EBEORGETH - T
— &, Z LCHBBNT — % 2B LA L, @mEEARRET % 32845, il
T2 L=y alBWT, RN X A T 37 ARG T E DO ZE ARG L B
W RDHEA L OREE TAICRRTE 5T OEVCE AR ERE L, KU
119 = DIC KBRS A ) 5. E7, RO 72 b I RBAERERIC OV T, IBRICR T 5%
Motz PT D00y 75— Z &2 OIS v AT DOREWERE1T 5,
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Biglt, Ao Z—A— =o' a—T 4 TEFD Web A ( https://www. cc. u—toky
o.ac. jp/ ) mb WRFERIESE) ITHEA TS 2E W, 2B, TWHEW WA, 98
T — H R ANDBGR, AT  F—FATOJERGER N Web N— VB STV a2 & £
FTOT, TTIHTZIN,

TFZERERIE, HRRFPICBIT AR —a B a— 2 — 2 2T AOE - JrFRIZHO72 N5 S
DL FTOT, FIRAEOERRIIMTEE I B FESWET X5 BREVE L BT ET,

FRAFPHERR LT ¥ — rMWW:"W'TwDWWwE ENGISH] |-t Q.
A 0 AT T BB e ey ot EMVADE « USD o SrkTyT

w—L A3 WAEA Y-k FAQ FRE-AAYE FTW WRER WRErNCOWT
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@ HERER—COTHERREERIESYY
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R7eE RO BRFES A N LET,

MFEHEROIFFRIL, A -0R 13— 3 12227 LEFRL TSN TTRERD S,
§i0C. OFERE. E8. TERR OV TIREWIE RO TT, JREVIEVWMTIL, SRS
T —=A— DB, FoA—RTORIBELIETF Web ~—<A~ D3B8 PRI TSR d 2%
CEGEIIA  HRAERE, ERARICHITDR — i -0 a— 2R T AQEE- 7T C0% D
BOUETOT, FIAOER JIERIHHOERLL SR FIfET,

HEOOTHOBEBRAILTFLAE AN, BRLESET LB EINTLS N,

—— @FhhE FIREES)
— RUA—LTFRLREASL.
s B RE 371 O Rl @ OsE-H A% —FE ERLILERERR
= & o ZE @ TETHIR
Loz ] prevest | @I 1EIYYIL. RRBRAR—IT
JavaSeript EFENCL T HBNSIS0, FERROBRELENLET

HRERAE0 BIFRTIE OEEE BR—)L /FL ADRBRL L STCROBRL EhE (3
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Supercomputing Division, Information Technology Center, The University of Tokyo
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1. Wisteria/BDEC-01 A—/S\—aE 1 —4 AT L (Odyssey) 37 0IEIKR  (RedHat Enterprise Linux 8)

PUEZIES 4 —— J74 )L EAE [GiB] 04 SEEERR [/—RERH] (RBER) Frg)-1 )+
— L[| -~ e =
%A ZREY | EFAEH ng1y | Fusze 4‘/5;37;—4? SNyFoad TESFS] /home Jlustre (Z£cPU) FURZ R »r/;;—,va')jv—»fj SNyFoad (*'/JFH?S‘; *IJ(T)I
_ 0,
2021458 860 206 3,348 54 188 6,718 13,623 148 66,121 697.32 40 35 282,715 822.0 10.7
68 974 270 5,845 97 186 12,367 23,491 361 189,018 1,398.60 122 36 473,446 8425 1.0
718 1,103 229 4,638 66 64 10,730 24,723 438 211,696 1,670.10 74 10 698,405 1,492.2 19.4
At 13,831 217 438 29,815 61,837 3,766 236 81 1,454,566

-EIBER(L. 20215 14A KYRBALE, EX Y —E XL, 202148528 LYRE
EGEER: 0SB RET

/—RRIRE: AU850T4TBEIUN\YFOIT DRIBERET/—RA100%B)ELF=ERELIZHE DFIA/—FE

HERX=17 A0V 50 T4T BN\ FOaTRBRMEE 17 A DR B

~O45' A2 (ECPU) : 7 BB /—FRIAE: —ER/—FIIHTHRALE, HEX=/—FAAK-Y—EX/—F %100
A RIF| AKR J—RE|BZ%E

AR 2 EHEER(/—FER) IFRE(%)

20,000 2,000,000 100

18,000 1,800,000 20

16,000 1,600,000 80

14,000 1,400,000 70

12,000 1,200,000 60

10,000 1,000,000 50

8,000 800,000 40

6,000 600,000 30

4,000 400,000 20

2,000 200,000 10 :I:_.:I

0 : : : . 0 0 : : ‘ - : -
[ G O G R G N M @ @M@ @ @ O @ @K O K I 0
g 0° e T 2 e 2 o & g N =0 HH g ° e "~ 22 - & g
= N = (VAT b N
< IS = /Y F DT < <
et EH B\ FHEIB)




2. Wisteria/BDEC-01 R —/S\—a E 1 —%S XTI (Aquarius) 237 IBIRR  (RedHat Enterprise Linux 8)

U—T T4V L—-TA/AE—\(—X

_91_

1202 SON ‘€2 TOA

ADIE -2 SEELRER (cPumsmIGRiBEsRD) | E19GPU GPU
%A 12859747 | cnmasoy | 405855747 o FIFA% FIFA=E
5 NyFoad 5 NyFoad
a7 a7 3 (GPU) ®)
2021458 252 5,095 158 35,645 87.5 243
6A 953 21,394 1,245 92,643 1433 39.8
78 1,540 15,155 1,531 105,239 180.9 50.3
At 2,745 41,644 2,934 233,527
-SIBER(. 20215 A 14B KYRME, EXY—ERI(E, 202148 A28 LYRAE GPURIAE: (VA0 T4TBELUN\YF 37 ORBEFHIZ1GPUM100%EELTI- &R E L1158 DO F FAGPUH,
CBHRER. ERNAEFYR. OV U4 ERERE. D7 LERE. HEX=17ADAU259T4TELUNYF 3T RBEM &5+ 14 B DIRBIERE
0% 4> (2CPU) [£Wisteira/BDEC-01(Odyssey) &3£iffi, *GPUFIFAZE: $—ERGPUICHT FIMALE, FHEX=GPUFIAH Y —EXGPUH x 100
A RIF AIKR
’ GPUF| A=
IR TREFRE(GPURSRED) FI (%)
30,000 200,000 100
4 180,000 90
25,000 1 160,000 80
20,000 1 140,000 70
4 120,000 60
15,000 100,000 50
4 80,000 40
10,000 1 60,000 30
5.000 40,000 20
4 20,000 10
0 0 0 . . . . . . . .
(i R G S N N [ G S G G S G S N G
I N = N\ F T N N
o o o o
~ b et EE R S FHE5B) “‘ «
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3. Oakbridge-CX R—/3—avE1—4L X T LY JMIERKR (Red Hat Enterprise Linux 7, CentOS 7)
pukidt - T71ILERE [GiB] ns 45 SEEEFR [/—REERE] (RRiBEERE) SEH)- J-F
FA | BEEE\FARER| o0 | Sumar |27 soroaz| e /home fwork | (ECPW) | Fuszr | 52277 | NyFUad (*'/Jmiﬁ) *'J(E)ZE
2021448 1,032 190 6,441 2 929 24,568 27,989 913 | 1339482 124313 0 385 474,091 738.6 54.3
58 1,058 188 6,429 0 984 60,244 40,008 874 | 1,292,853 8.997.03 0 995 472,465 6714 494
6A 1,086 250 8,690 43 1365 79,386 48,885 993 | 1,357,480 2,863.30 1 1,095 547,426 805.1 59.2
78 1,131 252 8,567 42 1,860 62,712 57,917 1017 | 1430169 | 1681153 2 675 622,153 8740 64.3
2020578 1,378 347 18,263 118 1,760 80,506 53,532 1040 [ 1,319,119 5,753.21 519 1,179 668,610 957.8 704
8H 1,371 295 8,780 67 1,450 63,090 27,508 1078 | 1411638 944879 136 949 498,413 938.4 69.0
98 1,535 299 11,804 48 1,152 80,846 39,017 1130 | 1539134 3073.18 119 740 630,436 1,030.7 758
108 1,250 254 | 13972 102 1,841 87,992 72,162 1,160 | 1,700,805 6.384.71 519 829 732,192 1,052.0 774
118 1,241 268 | 13,169 13 2,707 47,307 62,082 1172 1878875 | 15583.41 17 980 716,567 1,086.7 79.9
128 1,214 241 11,452 56 1475 75,087 43511 1191 | 1,872,689 9,074.40 253 860 768,743 1,127.9 82.9
2021461 1,105 215 10238 49 1,601 64,441 53,307 1021 | 1891719 332222 253 982 754,704 1,1105 81.7
28 1,110 161 7,326 17 2,215 40,336 28,469 1,049 | 1963710 2.864.16 398 893 591,306 9412 69.2
38 1,080 170 7.803 67 1,373 63,001 35,810 1,115 | 1,502,680 2,660.82 387 671 591,775 854.0 62.8
a5t 114,671 606 18952 [ 749010 536,665 82,327 2,085 10,054 | 7.400.27
RGBSR 0J /BRI RE J—FRBH: AUES0TATEEIUVNNYF T ORBEME 1/ —FHM100%ENEL - LR ELTIBE DFIA/—FE,
~O45' 42 (52CPU) : 7R B HEX=17ADI A5 T4TE LU N FOaTRBIEMEE 17 B OB BERH
+2020FE 7 A R T EFHZEFLL /—RRIAE: Y—ER/—FIIRTHHMALE, HEX=/—FFAK-Y—ER/—F#Hx 100
R Bl FI K5 J—FFAZ%E
B SEEBRI( —RBERY) FilFA (%)
140,000 1,000,000 100
120,000 1 900,000 %
{ 800,000 80
100,000 4 700,000 70
80,000 { 600,000 60
1{ 500,000 50
60,000 1 400,000 40
40,000 4 300,000 30
1 200,000 20
20,000 10
1 100,000
0 — — 0 ° momom un‘mlm‘mlun EIE‘E mw
momomOE T T OE T TR WK ey § <RSI EgISs
£ T =
& & —T—;ﬁ;és;;r;mﬁﬁa@ = =
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4. Oakforest-PACSR—/SA—aVE1—42L AT LI TNIRRR

(RedHat Enterprise Linux 7. CentOS 7)

LER {5 AT J74 )L AR [GiB] 0545 TEEEER [/—RER] (RiEEFRT) FEHg)-0 =
#R EREN |RURIN ag4y | FURRE 4>?§:?47 RyFoad (Bl /home /work (%£CPU) POLv 4~,5;;,377*—4j NyFoa7 T/Jmfz *IJ(};H)%
- 0,
2021448 1,690 450 8,322 128 181 68,373 47,950 2618 | 6233823 3528.98 310 65| 2731,333 41170 50.2
58 1,732 347 8,252 192 288 | 633829 63,997 2216 | 4,729,782 2,036.24 411 78| 2,977,248 4,089.8 498
65 1,397 378 9,348 274 511 59,097 66,215 2236 | 4830259 2,088.30 470 92| 3,179,605 4557.0 555
1 1,329 380 8,428 193 415 69,240 74,087 2199 | 4,947,221 2,050.97 420 203 | 3,574,862 489538 59.6
78 1,622 410 12,928 343 327 52,585 64,608 2164 | 5996751 2,262.33 492 163 | 4,121,263 5.909.8 720
8H 1,617 401 12,139 315 618 | 83908 70,019 2374 | 6332050 | 11,191.93 685 514 | 4,726,977 6,611.0 805
98 1,732 420 9,811 293 795 52,222 56,925 2441 | 6299074 323718 667 1390 | 4125115 64473 785
108 1,766 522 12,023 191 464 | 52938 82,796 2552 | 6492672 6,460.30 398 710 | 4,437,924 6.071.9 740
118 1,822 461 13,149 251 256 65413 74,790 2535 | 6618475 329748 516 125 | 4,468,068 6.400.5 780
128 1,789 47 13.407 419 375 99,699 66,020 2648 | 6,634,466 6,273.23 630 149 | 4837811 6.633.6 80.8
2021415 1,804 475 12,636 495 556 | 210,638 84,101 2687 | 6512605 317492 787 233 | 5,112,137 6.993.7 85.2
28 1,786 431 11,384 314 282 79,481 78,257 2787 | 6581603 5,791.25 546 197 | 4733131 7,166.3 873
38 1,727 472 12,986 384 302 | 271,840 102,642 2760 | 6,629,043 6,329.17 706 174 | 5484594 75237 91.7
&3t 131,885 3,449 5043 | 1,176,678 867,799 55,460 6,546 3930 | 50,388,805
EGERE: oV UBRORE J—RRAH: AUESITATHELUNYF O3 T R BEEE/—FAM100%EELI=ERELIBEDFIA/ —FH,
“OJ A2 (RCPU) : 7 BEREIE FHHERX=/—FFIFAE x #/—F%(8208)
+20204E7 A S IEEEHZEF R /—FFRIAE: Y—ER/—FICHTHRALE, FEX=FA/—FEHE+-Y—EX/—FERR x 100
_ A RIF| RKR J—FRAZR
LI {43 TEHE BRI/ —FERD FIFAZE(%)
6,000,000 100
250,000 |- 90
1 5,000,000 80
200000 1 4,000,000 ;g
150,000 A/('-‘A/A 1 3,000,000 50
40
100,000 1 2,000,000 30
50,000 1 1000000 20
10
0 - 0 0 _— ‘
i o o o o o Y Y R R I G o Y G G Y G R G - G
< o © ~ ) o o — ~ - ~ ™ =05 HH < ) © ~ =) = o — o~ — o~ )
4 T T e & T T %
N N = N\ F ST S S
N N v S R N T HRIB) N N
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5. ReedbushRA—/S—a E 1—4Y XF L (Reedbush-H) a7 IEIRR (RedHat Enterprise Linux 7)

PIEETTS "] S J74 )V iERAE [GiB] . SEEER [/ —FEERE] (RRBEFRT) Fy)-p -+
%A BRER | RAAEY o514y | Furzk "?;z%;‘j NyFoad|  [ERE] /home /lustre (5£cPU) FURRR 4)5537;{7 NyFoad (*ijf; *”(T)$
— 0
2021448 986 127 2,183 19 253 6,489 3,140 146 192,825 12.31 2 284 24,386 411 343
58 644 116 2,571 0 149 4,839 3,857 134 203,491 13.35 0 179 20,465 280 234
68 592 102 2,022 0 200 6,355 3,567 135 200,432 2.60 0 200 27,992 39.6 330
78 587 111 2,149 2 348 4,452 3,564 142 210,761 4.95 3 285 19,598 27.0 225
2020478 1,069 188 4,736 8 1,053 7,234 7,653 148 299,291 6.06 5 1,024 41,261 57.4 47.8
8H 999 171 4,032 0 897 5,165 6,535 157 298,649 7 0 1,213 34,188 72.2 60.2
98 986 161 4,364 0 742 6,403 8,054 159 321,098 1218 0 1,077 26,655 433 36.1
108 1,127 214 5277 0 869 6,962 7,133 168 327,145 18.74 0 973 47,424 72.9 60.8
18 1,070 188 4,943 0 77 13,502 6,705 168 337,922 7.48 0 675 28,402 408 340
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
2021418 1,112 195 4,585 0 1,010 12,940 7,523 181 356,486 7.35 0 1,173 44,632 62.2 51.8
28 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 5273 189 316,348 13.20 0 920 73,742 102.4 85.4
At 45,276 21 8,315 103,691 69,631 122 5 9,912 451,479
GBS 0J /U BRI RE SRR AVATOTATEELV N\ FO3T ORBEFEE 1/ —FH100%BEL IR ELIBEDFIA/—F .
*AJ A2 (RCPU): 7 HFRHIE L HERX=17BOAUE50T4TE LU\ FoaT R BEMER 14 A DR EIERM
*2020F 7 A S IFEFHCEFLL /—RRAE: Y—ER/—FIcdTEFAEE, FEX=/—FRAK-Y—ER/—FHx100
A BRI ARR ) J—RFIR®=
ANIRHE TEE R/ — R EERE) FIFE(%)
20,000 300,000 100
18,000 90
16,000 250,000 80
14,000 200,000 70
12,000 60
10,000 150,000 50
8,000 40
6,000 100,000 30
4,000 50,000 20
2,000 10
0 : : : : : : : : 0 0 : : :
TE S EET TR T FEEESCSEETERS
b & — 5507 T b &
5 g = F AT S S
ety 555 H R N F1R1B)




6. ReedbushA—/3\—a E 1 —5L AT L (Reedbush-L) £aJ KR (RedHat Enterprise Linux 7)

U—T T4V L—-TA/AE—\(—X

_OZ_

1202 SON ‘€2 TOA

ALER {3 SRR —rEmzEnm | Fiy)-p -+
%A 559747 | Swgvaz | 52277 | orvas TI/JT?) #Il(f)%

2021447 19 1913 3 10,413 174 3238

58 95 1,867 45 20,833 283 535

68 34 1,075 70 8,689 12.3 232

;| 25 1,887 44 10,081 138 26.0

;| 21 2,883 27 15,123 206 38.1

8A 58 1,551 64 10,739 256 474

9A8 57 1,757 49 20,902 327 60.6

108 156 2427 53 16,400 248 459

1A 56 1,695 25 24,476 344 637

128 105 2,734 106 21,208 289 53.6

20214E18 100 3,171 46 26,404 35.9 66.7

2R 56 2,657 211 28,072 411 747

38 16 727 24 34,927 47.9 87.2

At 777 23,461 740 233,144
- BRER. RFAEH. 0T A HHL ERERE. D7 MLERE. J—FRIAR: AVATITAITELVN\YFOIT ORBEERE 1/ —FAM100%EMEL - LR ELIZIZE DRI A/ —FEL,
0% 4> (32CPU) [ZReedbush-U& $£3f HEX=17B DA 350 T1TELVN\YFOaTRBEMEE 147 A ORBER
-2020F 7 A S IFEEFHICEF L /—RRAE: $—ER/—FIIRTHHFMALE, HEX=/—FRAK-Y—ER/—F#Hx 100
B RIR AR J—RF A=
pUEERES SRERRI(/ —RERD FI (%)
10,000 40,000 100
9,000 1 35,000 9%
8,000 80
1 30,000
7,000 70
6,000 25,000 60
5,000 /\ 20,000 50
4000 /N 1 15,000 40
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BHEERT U v LAV -ER-ERRBRLYMORAEEEL
A * ANCEFE D KIRIERRT
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1. [XL&HIC

4 (Aw) BIEE Y SR F UL LisPOs) [BEIREMRE/ VT UL (W) EaiE L7 38
ORERIEAET Y & LCOIRABBR SN TSI, 21, ZoHR 7T, B~ OBEDORHIINC K> CHf
WHNZ R 2 2 [EOBEEREZHEICE 2720, OO RETETS 2L TAEY & LTENET 2,
F77, AuBBORDYIZ=v L (Ni) Bz VRT3 EDOAEY L7258, ZhbOFHAH
FEMEAE Y TIL, EEANNC & ©72 5 BAREMEPED 2\ N IERERE & B RmiitH s 5 Li 1
AUAROEENEE THD LIRS TRY, BEREOBRIIRS Ay — 1 TOvIalb—ay
\Z L BIRTANEET S B,

ERENEIE R (Density functional theory; DFT) (1223 < 55— FHERIRIY, Py —#IcabE Tk
DD R RNTA=ZHND Z LR SHBIORR 2 I E 2 5 LS TR D 2 ENE L OERITHEETH
%o B, LisPOs D> Li YrEROTEMA LERE(4, 510, Ni FEMBOBRAIEIETET D Li WA Efirr (8l 33850
REILFELTQND, UL, MEERRSOBT A 4 OFBOMT, FEAEM BRI 2 5T & DR
Hr7g Lo AR L CHEEHRREDIIRIC 22 572, ERLoZR T OB EFFIEE 10 C 07T A igA <
FEid D = L ITHHEOFEREMAEA B L COREECH 5, LU LD L) 5 5D, MEOMHE TR
T, B FEE & RSO CRkh it a2 FORWTHEOREIUHEED TR, TOMRE
B78 b DI PR T L 2 Vi %, BABFEIED HIV TV DB EIART v L & LTEA D
MIZ, high-dimensional neural network potential NNP) [6], Gaussian approximation potential (GAP)
[7], spectral neighbor analysis potential (SNAP) [8]72 M35, FEEHIE, TOMFERT L
OHTYH, =a—FNFy NT—=7 ZHWERFERT Uy MIER L, @) & BIRERE O R~
DD TE T, FAZ, @BL LTAu Va1, SUmirts oo Li OHFFEI G T Au &
DOEEANEEZ DRMREMEN B D, & 2 TEH DIL, Awli B4R LEHDETRE L OG- Lo hEfED
AT E TREZ: NNP 4Bk L7z, £72, ZOmfET, NNP OfFashibd 2 ka8 Li-, AR
Tl Awli 54570 NNP OfEREL, 1R L7 NNP TOffRE e TSR ET 5,

2. FEAE

AWFFETIL, @Rt =a—I ARy NT—2 RT3 b CEEIZNNP L3061, JFER
BT e VAR U, ARETIET, HOME (REdE) 252607 &L, RO
FERBA MBI (symmetry functions; SFs) THfiE{ld%, Z ZTld, Behler & Parrinello ®J574[6]
IZfiy, SFs & LTEERY QK @) ICLDb0LAERY B @) 2aLbO&HH Lz, B
#)72 SFs DFEXALLFIORT,

A==V a—F 4T Za—RA - 21 - Vol. 23, No5 2021



Neural network potential Neural network (NN)
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HOEE BT DBRIFFOMMEREAFHA L (EX) , NN OAS &5, BRFFETTOWTNN o) BZ R LE
b 0%, ZOMEDORTRN—Fua &5 (PRI, GIIIZVE 2 BO%E0O NN OiiEd & HH LT\ 5,

all

Giz = Z e_n(Rij_Rs)zfc(Rij)’

J#i

all
G} =21¢ Z (14 Acos Qijk){e_"(R"sz'Riz")fc(Rij)fc(Rik)-

Jk#i
ZIT, GORFEIHRTFOESZH LD LTEY, By (B HRFi1E;7 (b O Opldfitile
DJEFDFRT-j & k TSN AELH OO LTWD, £k y FA 7B TN, -2 TILIToR

Az =,

05x[ (”&)+1]R <R

. CoOS | — i

f;-(R”) = Rc L C.
0 R, >R,

Wiz, bdo SFs #==2—F/% > hU—27 (NN) ODASE L, ZOENERAF-OTFIVX—F &%
25, AWFGETHH L7k UE 2 @8> NN OFRITUUTDO L 91275,

Ei=f2

wé, + Z wi f1 {W&k + z wj f° (ng + Zwioj Gl-)}].
% 7 7

WIIKEHD /) — RERBSEA T A—4, AREHEB#CHD, LT MR TOTRLXF—%T
TR LA b DERDET RN —Foa & EZ D,

N
Etoral = Z E;.
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v AuwsLi
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Structure dataset «— Static DFT \Dala screening
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! P PCA .
. fi 0
NNP construction 1o find structures 33
using SFs, E & F errors T -1
Accuracy OK? Iterations SFs: G2 & G
-2
l Yes No \. /'
NNP-MD Data generation =3 -3 H
Application NVT and/or NPT 86-4-202 4 638 8642024 68
MD, Monte Carlo, etc. ensembles PC1 PC1

Ho: =a—F LRy NT—IRTF v (NNP) 1R DT-0DT—2 7 u—[X] [10],
FERQIAIE CHISE LT mitis /e NNP 2330/ Eld 572007 —7 7u—%H bbb LTW5, Fi Auli OF—
Zty MIRLT, MPREBE (SFs) (ZES< Tt (PCA) & AV VORBEODIHLIEATHIE L, 7—% OLERMEE R
BT =2 HE A LIAR a2 H B LT D,

F7o, BTN INILLFOFTHYLIE TRD D T L3TE D,

F = aEtotal _ aE’cotal aGu
== - -

i 9, 3G, oa;’ (@=x2).
v

ZLC BRI THRONS =X — L DOERE S LIS, UTORIRGER T 25MbT 5 &
N wEEHT D Z & TRFHIRT v Va5,

Ntrain 37

F( ) Niam(EiNNp _ EiDFT)Z ﬁ { |Fji,NNP _ F}i,DFle}
- it o
Ntrain = n; Ntrain =1 = 3ni

7B, AWFECIZL-BFGS AN X 0 AT A—X Zfifl L=, LA LD NNP ORIE 255 1 IR,

3. #ER

ABETIEET, AWIECHTE L7 1072 NNP (RO 7= ot —4 & » SO0, 11]ico
WTHER S %, Au & Li OGS RFROMENT R rTaE R NNP A Ecd 2 2 & A88AIC, Au & Li
Z7C, BHEEO Ausli, Auld, Aulis, 38X TUNAWL O FAEGEZ BT — 2 ICETe A G L Lo,
ZLTC INHOSAEET L TE— Ry 18177755 (ab inito molecular dynamics; AIMD) %%
W] (1 ps) ML, 22 CHLNT Xy FEFANT NNP ZEk LT, @, 2 To—He
NNP [ZEFAEEZ R CX 200, BT —4 2968 2 ke LT 2 2 LidmfREcdh o, &
ZT, NNP Zfe MD #HEEITHIZDIL, FHfvIalb—rvary 7 b7 & L TELR
LAMMPS[12, 18] v 2 —7 = — A %AEa LT=, NNP [ZAIMD XY & 3~4 HEEE ChHh D = & &%
L, Bkx 7255 Coo MD HRA L RRE (10~100 ps) 17V, ZAREGET — 2 AR LT,

W, PP ORINET — 5 CEAR RSB Y CE 2 Ko Icd D 2 L2 AL, ko
NNP (2 &% MD HEOE) S LNTASEI I LT, SFs 2 AV =E53704T (principal component
analysis; PCA) [14, 1512177, ZZ T, —2OEECEEND SFs D/3T A —ZExX NJFFDIRTH
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% 3 ¢ AwLi BBk TSSO G-a LidfEo [10],
Za—=INRy NT—=I AT e VERWIS TEITITRIRIC LD (@) = —Tm 77 4L, BEOD be) £33
o b—a URICBIT &N ATy 7V a v b, E7z, Au & L OV — 2SO E o LT 7 —
~ v 7 TTRLTND,

25t (PC1 BLOPC2) ITHI L7z, 2 LT, RIS 57 — 2 1RO m Wik &
B2, ZOZEHINTO%KT — 4 OB AR RS OB 21T 572, X 2 12 AusLi TOT—245H ]
WHTEOFRG MR L TR Y, 7 — 2 I I SRS A B — T o T TETNDH 2 ER
bin%, WIT, T2 BRI OREEDINTR LT DFT #5217V, 2D ZFIT— 2 15BInd %, 20,
NNP % FEAFRR L, MEAEE T D ECTIOTA I NV ERD I LTz, ZOHFECKY, #FE IR o
W DFT #5207 <z 5 2 LA TE, NNP RO Uiz, LA ED NNP {EROIZHDY—7
7 a—%%2 KR,
ROFHETYERE L= NNP % VT, Au-Li B4R 0L ERIOYERA4T - 72 [10], AR RO 2 E Eie
£ i%’& ORAREORESAEE, TR TRCE Z OV GREFEZSTHE D MILET Ch 0, I3 2 A R hD &
I, ZHHHIO H BT L X0 MED Th 23 BT G SR O Hivd, &2 TARIET
ﬁ‘, Alloy Theoretic Automated Toolkit (ATAT) 7 k7 = 7 [16] % FV v TRk & e a4k L7z, £ L
T, ZZ fﬁ%&ﬂf:ﬁ”v 77 JIRHEREI T3 LT NNP (2 K &R e R LONRA =L F—5 AT
& T AwLid TR A ZEM A=, £77, FHAK x 1230 T NNP TO IR LF =K 5 Dok
\Zx L C DFT 1R 21 To 7o, T ORER, WiE OZEFIZITN D0DFERAR HIVH D, KL CORG=
RN —DFyMEIE L < —E LTI Y, NNP O TS OR S &3 2 L3y C& Tz, 7235 DFT & NNP ©
FIRIHEIIC OV TS, 640 J-E7 /L0 1 DOMED T 1L F — & J)%155 72012 Reedbush-U  (MPT 144
B T 24 432 B L7228 NNP TIER 0.2 B & KIRICAEHT 5 2 L3 CT& T
WIZ, FElFE LAL NNP G Au & Li OG-@filbfea it Lz, 22T, 83 MbIorT Lol
Au & Li D58 LT Bk TS A PIMRRE L U, MD §H5 (E—E4M, N=640 )51, P=0GPa, 7=
500 K) (2K OMEEDEL T, ZORE, VI alb—ra UBllRRe @ o), 53 M) (1<
A Li ~EEEL, Z0% 80 B R E THaIIC Au i T-OREEETL, VT U LABEIEELLT
W5 (53 WA), ZORRETIEEZEA L TV Au OFFlAE > TV 575,200 B2 TIEaili cAd:
EL TS Z EWbnDd, EHIZ,2560 1251 ET7 V% Ve MD G5 CH, @ bRtz X0 ik
IZE B2 DT EMNTE[L0],
B, AwLisPOs ERET /U % NNP OFFRICOWTHRET 2, 4 76#% (Au-Li-P-0) ®
NNP {EaRIZIE, Au & LisPO4s 2 VL2 ik & it Au(111)/LisPOs Sk 4 JiliT— 4 & LTt
L7z, F7, LisPOs D Li A AL A DA WA BT Do DI K E S UEOB RSN L 70D, £
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%5 4 X NNP & DFT O xL%— L Aok [18],
AWLisPO SRR L THER L= NNP (28D (EX) =xu—L (HX) HoTHliEe DFT fHECao-E4tt
72X,

T, Li ZBfLE R T Li OXMaE STeiaE bl —2 & LTk L7, 22T, 52 XoEREL L7k
&AW TEER R LB OS2 Bk L, DFT s OO —L ol b & 12 NNP Z1E
R LT AR LT NNP 2 & D =L — L IO FlfiE & DFT #H5 TR DAL & DRl A 55 4 IR,
T 2T, AR Lo — 250 2926 A L 7707008, oYL s R HOWTIOREEIZ DN T
TIHNF—L T LS TFRITETND Z Ebnd, 41, JililT—4 ZBI1L T NNP O 40 LS+
To1%, HOBEI7R E P IE TV %2 JAV T L A A RO A itked 5 FETH 5117,

4. R

ABIFFE TS, BJE- BT A O S ENREIE & A A ARERIEO BRI T217 5 Z & &2 BN, 555
R L R OF RS CRR = 2 b 2 IR ARIR C & DR BN T > L v /L OVERIZERY) FATE PR L
TeRT e VOFF L LT, AT, AwLisPOS/Li FEERIOFHIAEIME A YV OB EFEROERif
(CHEL 725, AuLi OASIUEBFRROMTRIARAZ TUTHE LTz, Z O\ THEE L7472 NNP OFFk
TER ERTEM LT, FUiRO NNP FRR & 2z AV KBS 241 S HITtED THE Ty,

5. i

ARZET, HEORAE BRI 2 — AT - oM ERIEHERS) PRk 30 4R () O3dEEZIT72b
DTHY, [Ae 7 —BLUBRENATESHOEEZERT D, FTARL, HURFOISEREEZ L Elvis F.
Arguelles i+, PESERANHSWITERTO LI+ & 430+ (31 Preferred Networks) , 4378}
WIFEFR ORI SESENEEER & OIFEIIFEORRE b LIk SNIZbDTH Y, Z I 2,
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ARy MERIEEDF-HD
BEHERBHEARHASEZAV-FEBED 3 RTHEERK
/KSR

FORREFR A TR TE RS TR R

1. [FLCHIC

7Ry MERBEOEIZIIA R L —Z TSR WA D AR A BEER L Z N TE R
V. LR ST v ARy MY AT S B AREE OGN S TlEae Ry hEFREOIR
DR IEFICNEECH S, £2C, vARy MIEY T BB ORI A T 2T,
2Ry NEFBEO 3 WOt EITO 2 & T, ARV — 2 BNEFARRE A RS 5 Z ENEFI
5. ARIFETIE, BNBREEZ KR E Lo MRS & JE FH 360 £ OF 2R REHEE Tk %
TEET D, FRICEE RS O OVREHEE Tk & LT, FH~X—2Z® Plane-sweeping stereo
ZHERT S, BRIZBWTH AT EBORLE\HBOT 5y MO THET 5 2 & T, it
RFEILFEIEO N A TIRE L REBR L LEREHERENPRE UK TT20ICx LT, 2%
FEICB NI A TEHENRE S ELL ThRBERREHEN R THDL L ERm LIz, F
7o, MEFETFEDENEFICHELS, PUEZHEH LI, — FPCEZHAWT, 4 KOMIRBE )
50.42 s TRGNIREHENRATRE ChH o7z, Y —RA 72— RiE Github' TAB L TV 5.

KBFFED RS 1L, 2020 IEEE/RSJ International Conference on Intelligent Robots and
Systems IZFRIRS N b DO TH L [1]. FHMX[1IAZHT L2 L & L, AR TIIEEL RS,

2. BREFE

PEEZRE ORI LY, WE OB EZMAIZ Convolutional neural network (ConvNet) %
W45 Z & T, Plane-sweeping stereo & JH\WNTEksEE OREHEENAIREIC /7. LvL
A LM IR IR I TR P R & TR B HINFAET D T2, il D ConvNet DAY 9 F AT
w@m:kﬁ%é B2, OmniMVs [2]I238 W THEAIRD A T W& I IEHE ConvNet 2 L 72
7o, FEREDO N A T EE D O BB LTBRITHRERE LK T2, Leni> T, AWFZET

R ARG D 7o IR BN RR G S A7z ik (Icosahedron) ~— A D LW a&
Bk L ConvNets ZRET 5. ZORBAGEFTITVMTES T ERICBTHND Z & bED
ConvNet {Z [CrownConv) &4 ffiF7-. CrownConv 1%, faHRMEIS OV HNIME DI 72 LB
X TH 2 EEMAFREGE~HEHHT 22 N TE, RN ESEMIATRTHD. £,
CrownConv [ZHEKMFFTETH D HexConv []1DFHEABNRONR ML v 7 2fRIHT 5 Z & T, HEFIC
ﬁiﬁiﬁ%’%ﬁiﬁﬁb'@%é

I, i &2 R ) S Teosahedron 112 Cost volume &A% 3 % 72 912, Icosahedron

~N—Z D Plane sweeping Z#£% 9 %. Cost volume (% 3 ¥KJL CrownConv Z HWTIEAME L, #ix
#& 72 Cost volume 2> HRFMIREHEE 1T 5. WERTFIEICZBWTIE, Cost volume {ERLIRFD A

! https://github. com/matsuren/crownconv360depth
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TA=BEHNDZ LT, A TEEOEACITEEREEHEN IR THD. Lizn-T, i
RREICBNTIN A TERENET 57 NCFEE LETHERRNE WD KERFEDNH
5.

BREFIEOTNEM 11277, L@ e Ry MRV AT bz 4 BOARIRT A FWg T
H5H. FTER 1WA T LI, #RDATUGEOELZIRET DTOICHIRT A T bhig %
Icosahedron I T 5. Z 2T, #EFILETH D CrownConv % T Icosahedron |- THIR
A TWAGORMEHMEZITS (K 1(0)). /BozEEa0mIRT A T o KX
Tcosahedron ~X— A ® Plane sweeping % iU T Cost volume ZERk3 2 (X 1(d)). &EIT
Tcosahedron £ Cost volume % 3 ¥RJT CrownConv Z HWCIERIML L, &L OIEEHEE 21T 5

(B 1(e)) . AWFTEIZ, IR A T W % (] PR 5 2 & TRIRT A FWEOELZMMIEL,
TR FILED CrownConv Z VN2 Z & TEIRICE T OEEHE 21T D L O 1o,

3. RRELUHKR

AERIZBNT, FEEOH A TEED D ERZC LT BROMEREZ it L. Zhid, ndy
MG LT TH AT DBEEARETH DBIRANIED Z & 2 E L TWD. (ERFED XL D12 h A Tl
EAFEIRG & RARDGEITHERMET T L 0D 2 &%, TRy bBRZEDY I A ThlE
WET DI FERLE L 72> TLEWBSEMAMEMEN 2 L 2 BT 5.

FBREREK 2 17T K 21280 T, RHLOREHEERKR 2 ERMFERORE~ » 7T
ARLTND. BE~ Yy ZICBWTHL WD A THP LTV TSH Y, BEOEAED A 7D
DEWVEEAZ R LTS, K2 TRTLDIC, 158, 308, 45 L FHRNDRARD I A T LEh
ZHWD L, HERETEO omniMvs  [2112B W TIEE B HET /B3 B L L T DT L T,
REFIEICB O THELE LIHEERR D FRETH H 2 L3P Tz,
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4. FEH

AMFFETIL, BNREZ RS & U AIRMG ) & JEFH 360 B DR R UREHEE TIE A 1R 4
L7z, fliRA A %% Tcosahedron LICHET D Z & THRIRD A MG DOELZREL, 7
FVETH S CrownConv ZH N5 Z & T Tcosahedron b CTHRHENANHFS L O Cost volume DIEHI
ERTRRIC e o7z, REBFIEIC LY, WA TEENFERHRE EL L THEEEDMIRY
A TR O @R IR REHEE R AIRETH D Z & &R LTz,
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ABFFED—ERIZ, 2019 FEEERRIOFTTF « MR B HERSHI B ORPGFE L L TiTbh, BARTRY:
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Task Priority Control for the HPX Runtime System'

Suhang Jiang

Tohoku University

1. INTRODUGTION

In recent years, high—performance computing (HPC) is experiencing a phase change with
the challenges of programming, management of heterogeneous multicore system
architectures, and large scale system configurations. Synchronization [1] is the
process of coordinating the behaviors of two or more processes, which may be running
on different processors. Synchronization 1is needed for various collective
communications such as parallel reduction. As the HPC system size increases, the
overhead of a global synchronization involving a large number of processes is likely
to become larger. Therefore, there is a demand for avoiding such expensive global
synchronizations as much as possible to achieve high performance on an unprecedentedly
large HPC system in the future

Task-based execution is one promising approach to minimizing global synchronizations
because it does not perform expensive synchronization as long as task dependencies are
not violated. High Performance ParalleX (HPX) [2][3] is one promising candidate of
task—based programming and execution models, which provides a C++ class library to
describe tasks and their dependencies, and also a runtime system for parallel computing
based on the partitioned global address space (PGAS) model [4]. Therefore, this work
focuses on HPX for task—based parallel execution

In HPX, an OS—level thread called a worker thread executes tasks in a queue in a
first-in first-out (FIFO) policy; tasks in the queue cannot overtake their preceding
tasks. As a result, the execution of a task on the critical path can be delayed by
executing other non—critical tasks. The OpenMP specification version 4.5 [5] and later
support task priority, resulting in higher performance. However, as far as we know
such a task priority control mechanism has hardly been discussed for the HPX runtime
system. Therefore, this paper discusses task priority control to improve the performance
of a task—based HPX application by decreasing the waiting time of critical tasks in
the queue.

The main contributions of this work are as follows:

1) Task priority control in HPX is achieved by using decoupled thread pools

2) An appropriate thread mapping strategy to prioritize critical tasks is explored
and

3) Performance improvement by task priority control is quantitatively evaluated

VBB I OIE L, 2019 AFEE T - LR IEPGREEO 1757 v 75 X v 77 LV HPX
L XMP otbifg bt LD £,
2 2 DS iWAPT2020 IZ2THRELE LT,
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The rest of this paper is organized as follows. Section 2 briefly reviews the related
work. Section 3 presents the proposed mechanism to achieve task priority control in
the HPX runtime system. Section 4 shows some evaluation results, and discusses the
impact of task priority control on performance. Finally, Section 5 gives some concluding

remarks, describes our future work.

2. RELATED WORK

Task—-based execution is promising to prevent global synchronizations and thus to
achieve high performance on a largescale future HPC system, on which a global
synchronization is even more expensive [6]. HPX [2][3] is a parallel runtime system
designed to overcome the limitations of conventional runtime systems such as starvation,
communication latencies, remote resource access overheads, and the waiting time until
contention resolution. It also provides a Ct++ class library for task—based programming

HPX uses standard C++ classes for asynchronous operations, such as future and promise.
A future class object is used to retrieve a value that is set by a different thread
using a promise class object. In C++11 and later, thus, two different threads can share
data using future and promise class objects. In HPX, the thread using a promise object
could run on a different node. First, when a future class object is created by a thread
running on one node, the thread is not blocked and continues to execute. In the
background, another thread is launched on the same node to implicitly manage the inter—
node communication. Then, the latter thread is waiting until the value of a promise
class object is set by a different thread potentially running on another node. Finally,

the value is shared via inter—node communication

Order of instantiation

Thread Pool ‘
Staged Queue
Pending Queue

Round Robin Allocation

)l
ik I

Worker Worker Worker Worker
thread thread thread thread

Fig. 1. Task execution with the original mechanism. Every task is executed by one of

Ou-
m

worker threads in the default thread pool. A red task (Pl and P2) is critical and can

start running right after its preceding purple task (S).

Figure 1 illustrates how tasks are executed in the original HPX runtime system. In

the HPX runtime system, a task is created when a future class object is instantiated,
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and then assigned to one of the worker threads in a round-robin fashion. Each task can
be in one of five states. The first one is running, which means that the context is
active, and the code is running as if it runs with a native thread. The second state
is suspended, which means that the task is waiting for a synchronization event. The
third state is staged, which means that the task has been created, but cannot start
execution yet, because its dependency is not satisfied. The fourth state is pending,
which means that the task is ready to run, but still needs to wait in the task queue
until a worker thread becomes available. The fifth state is terminated, which usually
means that the task execution is finished. To manage the stages of each task, a worker
thread has two kinds of task queues, the staged and pending queues. When a task is
assigned to a worker thread, the task is first pushed to the staged queue until its
dependency is satisfied. When the task dependency is satisfied, the task is moved to
the pending queue and waits until the corresponding worker thread becomes available
for the execution. Tasks in the pending queue are executed in a FIFO policy, and cannot
overtake their preceding tasks. Thus, the execution of a task on the critical path
could be delayed by executing other threads, if the critical task is moved to the
pending queue after the noncritical ones. Suppose that red tasks in Figure 1, Pl and
P2, are critical, and P2 needs only the result of task S. Then, task P2 can start
running right after task S. However, task P2 needs to wait for task G if tasks G and
P2 are assigned to the same worker thread. As a result, the critical task needs to wait
longer than necessary, and hence the total execution time increases. Therefore, this
paper improves the HPX performance by giving a higher execution priority to critical
tasks.

The OpenMP specification version 4.5 [5] and later support a mechanism to specify
the priority of a task in the task queue. This priority is a hint to the OpenMP runtime
system for the order of task execution. During the execution, the task scheduler will
execute higher priority tasks before lower priority ones as long as the task
dependencies are not violated. In HPX, a task can still wait in the pending queue even
if its dependency is satisfied. The task will wait until a worker thread becomes
available in the default thread pool. In contrast to the mechanism of OpenMP, our
proposed method uses decoupled thread pools to control the priority of tasks. By using
different thread pools for critical and non—critical tasks, the critical tasks can be
executed by worker threads without interference from non—critical tasks

This paper also discusses a thread mapping method to map each worker thread to a
different processor core. A better thread mapping method can mitigate the load imbalance
and improve the performance of a task—based application. HPX provides four different
built—in thread mapping methods. One of the four built-in methods is selected when an
HPX application is launched. The first method is the most standard way of thread
mapping, called compact. Using this method, all the threads will concentrate on as

fewer sockets or NUMA domains [2] as possible. The second method, called scatter,
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evenly assigns threads to physical cores and NUMA domains. The third and fourth methods
called balanced and NUMA-balanced, are similar to scatter. They assign threads to
physical cores and NUMA domains in a round-robin fashion.

However, balanced assigns consecutive threads to different physical cores, while
NUMA-balanced assigns consecutive threads to different NUMA domains. One problem of
the built—in mapping methods is that all the methods assume to use the default task
management of HPX. If multiple thread pools are used for the execution as proposed
later in this paper, the built-in mapping methods may not effectively improve
performance. In this work, therefore, it is necessary to design and implement a thread

mapping method for exploiting the potential of multiple thread pools.

3. TASK PRIORITY CONTROL FOR HPX

As shown in Figure 1, in the original HPX runtime system, a task is created when a
future class object is instantiated. Then, tasks are assigned to worker threads in a
round-robin fashion. Each worker thread has two kinds of task queues. A task waits in
the staged queue until the task dependency is satisfied. After that, the task moves to
the pending queue and waits until the worker thread is available for the task execution.
As a result, tasks assigned to one worker thread are executed in an FIFO fashion; a
subsequent task cannot overtake its preceding tasks. Therefore, the execution of
critical tasks can be delayed by executing its preceding tasks no matter if the
preceding ones are critical.

In this work, we propose a task priority control mechanism for the HPX runtime system
so that critical tasks can be executed right after their task dependencies are satisfied
In the proposed mechanism, worker threads are grouped into two different thread pools
Worker threads in one thread pool are used only for critical tasks, while worker threads
in the other thread pool are for non—critical tasks. Therefore, since critical and non—
critical tasks are respectively assigned to different thread pools, the execution of
critical tasks is never blocked by the execution of non—critical tasks.

In the proposed mechanism, critical tasks are prioritized as follows. Suppose that
the task dependencies of an application are represented as a directed acyclic graph
(DAG). Then, critical tasks can be selected with considering the DAG. The proposed
mechanism assumes that programmers are responsible for identifying critical tasks of
an application. As a typical example, in this paper, critical tasks are defined as the
tasks that appear most frequently on the critical path of an application. The critical
tasks are automatically detected by using the following three steps. First, we find
the critical path of the DAG by finding the longest path in the DAG. Second, we
calculate the number of occurrences of each task in the critical path. Finally, the
tasks that have the highest number of occurrences in the critical path are detected as
the critical tasks. After that, only the critical tasks are assigned to a dedicated

thread pool instead of the default thread pool, while the other non-critical tasks are
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assigned to the default thread pool. In addition, since worker threads in each of the
two thread pools can be mapped to processor cores in various ways, this paper also
proposes a thread mapping method for decoupled thread pools.

As shown in Figure 1, in the original HPX runtime system, all tasks are assigned to
worker threads in the default thread pool. If the result of one task is required by
other subsequent tasks, the subsequent tasks are blocked in the staged queues until
the result of the preceding task becomes available. Suppose that a critical task is
blocked. Then, if some other tasks are in the pending queue, they are executed earlier
than the critical task, potentially increasing the waiting time of the critical task
and hence prolonging the critical path. Therefore, the original HPX mechanism needs an
additional mechanism for giving a higher priority to critical tasks so as to prevent
prolonging the critical path.

Figure 2 illustrates how tasks are executed with the proposed mechanism. Unlike the
original mechanism, the proposed mechanism can prioritize to execute critical tasks by
using a dedicated thread pool for the critical tasks, called a critical thread pool.
In the proposed mechanism, critical task P2 can be executed right after task S. Since
the critical tasks and non—critical tasks are assigned to different thread pools, the
critical tasks in the pending queues do not need to wait for noncritical tasks.
Therefore, the proposed mechanism can prevent delaying the execution of critical tasks
Because for each task queue, it is divided into staged queue and pending queue, between

the decoupled thread pools, task dependencies can be achieved better.

Order of instantiation Order of instantiation

Default Thread Pool Critical Thread Poaol

M-

Waorker
thread

Worker
thread

O | o

O-mn | _
om-

Fig. 2. Task execution with the proposed mechanism. Only critical tasks (Pl and P2) are

assigned to worker threads in the critical thread pool.

In the original HPX runtime system, all worker threads are in a single thread pool
and selected for individual tasks while considering only their localities, i.e., NUMA
domains. As shown in Figure 2, however, the proposed mechanism uses two types of worker
threads for critical and non—critical tasks, respectively. A newly arisen problem is
how to map worker threads to processor cores with considering not only their localities

but also their types. Therefore, in Section 1V, we discuss the performance gain by the
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proposed mechanism, and also the effect of using a different thread mapping method on
performance.

In HPX, a task can be executed by any threads of a thread pool by using a task
executor called pool_executor. We use hpx::async function call to execute all the tasks
asynchronously. Which thread pool is used for executing a task can be determined by
specifying the parameter of thread pool in the executor. Thus, to assign the critical
tasks to the critical pool, we set the critical pool as a parameter of the executor
that runs the critical tasks. On the other hand, we use the default thread pool for
the executor running the non—critical tasks. Listings 1 and 2 show the code snippets
of the merge sort benchmark using the default thread pool and the decoupled thread
pools, respectively. In this benchmark, the tasks are divided in a recursive way, and
they are run in parallel by using the hpx::async function. The differences between the
default and the proposed mechanisms are shown in the code, starting from Line 22. As
shown in Listing 2, the proposed mechanism first sets the critical pool as the thread
pool of the critical_executor (Lines 23-24). Then, the critical pool is used for
executing the merge task by specifying the critical_executor as the task executor for

the task.

Listing 1. The merge sort with the default thread pool.

1 | std::vector<int:> mergesort_par (std::vector<int> v)

2| {

3 Af (v.size() <= 2)

4 {

5 // Sort task

6 return serial_sort(v);

y }

8 alsa

9 {

10 //8plit task

n std::tuple<std: :vector<int>,

12 std::vector<int>> splits = split(v);

13 std::vector<int> left = std::get<0>(splits);

14 std::vector<int> right = std::get<l>(splits);

15

16 //Divide tasks recursively

17 hpx::future<std::vector<int>> f_left = hpx::async(
18 mergesort_par, hpx::find_here(), left);

9 hpx::future<std::vector<int>> f_right = hpx::async(
20 mergesort_par, hpx::find here(), right);

21

2 //Merge task using the default thread pool

23 hpx::future<std::vector<int>> fm =

24 hpx::async (merge, hpx::£find_here(), f_left.get(),
25 f_right.get());

26 }

7 |}
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Listing 2. The merge sort with the decoupled thread pools

1 | std::vector<int> mergesort_par (std::vector<int> v)

2 | {

3 if (v.size() <= 2)

4 {

s // Sort task

6 return serial_sort (v);

7 }

] else

° {

10 //Split task

" std::tuple<std::vector<int>,

12 std::vector<int>> splits = split(v);

13 std::vector<int> left = std::get<0>(splits);

14 std::vector<int> right = std::get<l>(splits);

15

16 //Divide tasks recursively

17 hpx::future<std::vector<int>> f_left = hpx::async(
18 mergesort_par, hpx::find_here(), left);

19 hpx::future<std::vector<int>> f_right = hpx::async(
20 mergesort_par, hpx::find_here(), right);

2

2 //Merge task using the critical thread pool

n hpx::threads: :executors: :pool_executor

24 crit_executor (CRITICAL_POOL_NAME) ;

25 hpx::future<std::vector<int>> fm =

2% hpx: :async(critical_executor, merge,

b1} hpx::find_here(), f_left.get(), f_right.get());
23 }

2 |}

A. Thread Mapping for Multiple Thread Pools

Since the built—in mapping methods of HPX are only applicable for the default thread
pool, this work proposes a thread mapping algorithm for multiple thread pools. We adopt
the built—in NUMA-balanced method of HPX to implement the proposed algorithm, NUMA-
balanced—mtp. The key difference between these two algorithms is that NUMA-balanced-—
mtp distributes the threads from multiple thread pools among the NUMA domains. We
choose the NUMA-balanced mapping because it can effectively improve performance on a
NUMA system by reducing the load imbalance among the NUMA domains [7][8]

Algorithm 1 depicts the NUMA-balanced-mtp algorithm. First, the algorithm retrieves
the available NUMA domains using the resource::partitioner object of HPX (Line 1).
Then, it iterates the threads of all the thread pools. The next(pools) function starts
from the critical thread pools to give a higher priority to the critical thread pools
to be mapped than the other thread pools (Lines 2 and 9). For each thread, the algorithm
selects a target NUMA domain in a round-robin fashion (Line 6). The threads are
distributed among the NUMA domains to reduce the load imbalance. Then, it maps the
thread to a processor core of the target NUMA domain (Line 7). To map a thread to a
processor core, the map function uses the add_resource routine of the

resource: :partitioner object
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Algorithm 1 The NUMA-balanced-mtp Algorithm
Input: rp {Resource partitioner object of HPX}
Input: pools {Thread pools}
I: domains < rp.numa_domains()
2 pool « next(pools)
3: while current_pool do
4 for thread in pool do
5 {Iterate the NUMA domains in a round-robin fash-
ion}
6 target_domain + next(domains)
7: map(thread, target_domain)
8

end for
9 pool + next(pools)
10: end while

TABLE I THE CONFIGURATIONS OF THE OAKBRIDGE-CX AND KNL4 SYSTEMS.

Machine NUMA domains  Cores/domain  Threads/core
Intel Xeon Phi KNL 4 I8 4
Oakbridge-CX 2 28 1

4. EVALUATION AND DISCUSSIONS

As shown in Figure 1, in the original HPX runtime system, a task is created when a
future class object is instantiated. Then, tasks are assigned to worker threads in a
round-robin fashion. Each worker thread has two kinds of task queues. A task waits in
the staged queue until the task dependency is satisfied. After that, the task moves to
the pending queue and waits until the worker thread is available for the task execution.

A. Evaluation Setup

In this section, we evaluate the performance gain by the proposed mechanism, using
two benchmark programs on the following two different systems. The first system is a
large cluster system of Intel Xeon Platinum 8280 processors, called Oakbridge-CX (0CX)
[9], which is installed at the Information Technology Center, the University of Tokyo.
The second is an Intel Xeon Phi Knights Landing (KNL) system [10], called KNL4. The
system is configured as a four-node NUMA system by setting Sub—NUMA clustering (SNC)
mode as the clustering mode of the KNL. In this mode, the system is partitioned into
four NUMA nodes, with 72 logical cores per NUMA node. The hardware configurations of
0CX and KNL4 are shown in Table I. HPX version 1.4.0 is used as the runtime system for
all the experiments.

One benchmark used to evaluate the performance is Cholesky factorization [11] to

compute,

A = LL*; (1)

where A is a Hermitian positive—definite matrix, L is a lower triangular matrix with
real and positive diagonal entries, and L* denotes the conjugate transpose of L. The

benchmark program consists of four kinds of tasks; Cholesky decomposition (potrf),

solving the triangular matrix equation (trsm), matrix multiplication (gemm), and
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symmetric rank-k update (syrk). A DAG of the task dependency for tiled Cholesky
factorization of 4X4 tiles is shown in Figure 3. Once the k—th panel is factorized
and then broadcast, the next most urgent task to complete is factorization of panel k
+ 1, which is a so—called look—ahead [12]. Therefore, it is already known that the
potrf tasks in the DAG are critical.

The other benchmark is an implementation of merge sort. In the case of merge sort
the DAG consists of split, sort and merge tasks, and there is no clear critical path,
as shown in Figure 4. However, as shown in the graph, the split and marge tasks appear
most frequently on every path. Compared with the split task, the merge task is more
computationally expensive because it needs to merge the previous results of the sort
tasks in a sorted order. Therefore, in this work, the merge task is considered as a
critical task. Only merge tasks are assigned to worker threads in the critical thread
pool.

B. Evaluation Results

First, the performance gain by the proposed mechanism is evaluated with the tiled
Cholesky factorization whose DAG is shown in Figure 3. The tile size is set to 4X4
elements, and thus each task operates on a submatrix of 4X4 elements. Two thread
mapping methods, the default and NUMA-balanced-mtp thread mapping methods are compared
in the following evaluation. In the HPX runtime system, as shown in the Figure 5,
balanced mapping is used as the default mapping. Thus, the default mapping distributes
worker threads to all the physical cores without considering the NUMA domains. On the
other hand, the NUMA-balanced—mtp distributes all worker threads of the decoupled
thread pools among the NUMA domains as follows. First, it assigns consecutive threads
of the critical thread pool to different NUMA domains. Then, it assigns consecutive

threads of the default pool to different NUMA domains

Fig. 3. Task dependency for tiled Cholesky factorization of 4X4 tiles. The potrf

tasks are critical.
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Fig. 4. Task dependency for merge sort (8-way parallel execution). The merge tasks

are handled as critical tasks in the evaluation.

NUMA-0 NUMA-1
Balanced
Do D4 D1 D5 D2 X0 D3 X1
NUMA-bal-mtp
X0 DO D2 D4 X1 D1 D3 D5

Fig. 5. Example of mapping results with two NUMA domains, six threads in the
default pool, two threads in the critical pool. Here Xi is the worker thread i of the

critical thread pool, and Di is the worker thread of the default thread pool.

For the evaluation on OCX, only one node is used and thus 56 threads are executed on
two NUMA domains. The size of the matrix is set to 2048 X2048, and the numbers of tiles
are thus 512. The evaluation results are shown in Figure 6. In the figure, the horizontal
axis indicates the configuration of thread pools used for executing the benchmark. The
tuple shown in the horizontal axis represents the numbers of threads in the critical
thread pool and the default thread pool. A tuple (¢, d) means that c¢ threads are in
the critical thread pool, and d threads in the default thread pool. The first column,
called default, uses the single default thread pool. As shown in the figure, the use
of decoupled thread pools with the default thread mapping method could decrease 33.5%
of the execution time at most on OCX by properly adjusting the configuration of thread
pools. The results from (28, 28) configuration show that balancing the number of threads
in default and critical thread pools cannot achieve the best performance. On the other
hand, the (50, 6) configuration shows the highest performance, indicating that
allocating more threads to the critical thread pool can significantly improve the
performance even if the number of threads of critical pool is much higher than that of

the default pool. These results also suggest that the time spent for waiting the
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critical tasks has a significant impact on the performance of the Cholesky benchmark.

= Default mapping = NUMA-balanced
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Default (28, 28) 48, 10) (50, 8) (54,2)

Time [sec]

(thread numbers in critical pool, default pool)

Fig. 6. Performance evaluation results of Oakbridge-CX for the Cholesky benchmark.
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Fig. 7. Performance evaluation results of Knights Landing for the Cholesky

benchmark.

On the KNL4 system, all of 288 threads are running on different logical cores. The
size of the matrix is set to 512X512, and the numbers of tiles are thus 128. The
evaluation results on KNL4 system are shown in Figure 7. The results indicate that the
performance gain by the proposed mechanism increases as the number of worker threads
in the critical pool, and the execution time is reduced by 31.8% at the thread pool
configuration of (256, 32) with the default thread mapping method. These results show
that the use of decoupled thread pools can significantly improve performance even if
the number of threads in the critical pool is sufficiently large. The performance
results on OCX and KNL4 clearly show that the proposed mechanism can achieve a higher
performance than the default mechanism of HPX by giving a higher priority to critical
tasks. Figure 8 shows the waiting time in the staged and pending queues with different
numbers of threads allocated for critical and non—critical tasks. These results are

obtained using two HPX performance counters, called the staged time and the pending
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time. As shown in the figure, the configuration with 256 threads in critical thread
pool can achieve the shortest pending time and also the shortest staged time. This
explains why this configuration can achieve the shortest execution time in Figure 7.
Compared with the default, all the configurations of the proposed mechanism can reduce
the waiting time. If the number of threads in the default thread pool is lower than
32, the number of threads for the non—critical tasks is too small, the waiting time of
the tasks will increase significantly. Therefore, the proposed mechanism can reduce
the waiting time of tasks even if the optimal number of worker threads in the critical
thread pool is not known in advance

M pending M staged
0.4

0.35

0.3

Time [sec]
o
N

0.25
0.15

0.1
0.05 I
0

Default (128, 160) (160, 128) (192, 96) (224, 64) (256, 32)
(thread numbers in critical pool, default pool)

Fig. 8. The waiting time in the staged and pending queues.

Next, the effects of thread mapping policies on performance are investigated using
the Cholesky benchmark program. Figures 6 and 7 also show the performance evaluation
results with the two thread mapping methods. Figure 7 shows that, for the same problem,
using the NUMA-balanced-mtp thread mapping can further increase the performance by 4. 8%
on KNL4. It is because, by distributing worker threads in different thread pools over
different NUMA domains, the NUMA-balanced-mtp thread mapping method reduces the load
imbalance among NUMA domains. The results also show that the proposed mechanism with
the NUMA-balanced-mtp thread mapping method can further improve the performance
suggesting that the load balance among NUMA domains 1is important in improving
performance of the proposed mechanism. However, Figure 6 shows that the NUMA-balanced-—
mtp thread mapping method decreases the performance on OCX, because the communication
cost among NUMA domains on OCX is larger and thus cancels the performance gain by
reducing the load imbalance. It is because the number of processor cores in the OCX is
much lower than that in the KNL4. The impacts of reducing the load imbalance to the
execution time of the Cholesky benchmark is lower than those of the communication cost
Therefore, the best thread mapping method depends on the hardware configuration, and
hence the thread mapping method should be carefully selected considering the target

system.
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Finally, the performance gain by the proposed mechanism is also done with the merge
sort benchmark on the KNL4 system. In this evaluation, the thread mapping method of
NUMA-balanced—mtp is used because it can improve the performance of the proposed
mechanism as discussed above. The evaluation results with the merge sort benchmark on
the KNL4 system is shown in Figure 9. The merge sort benchmark uses an array of 10°
numbers as input. As shown in the figure, all the configurations of the proposed
mechanism can achieve a higher performance than the default mechanism. In this
particular benchmark program, the best configuration is the (256, 32) configuration,
which decreases the execution time by 47% in comparison with the default mechanism.
Accordingly, the results clearly show that the proposed mechanism can improve the
performance even if there is no clear critical path in the DAG. As previously analyzed
the merge tasks are more computationally—expensive than the others, and hence they
should be executed earlier so that the execution of the merge tasks can be overlapped
with that of other tasks. These results also show the importance of identifying the
critical tasks in improving the performance of the task—based application.

40
35

30

Default (128, 160) (160, 128) (192, 96) (224, 64) (256,32)  (280,8)
(thread numbers in critical pool, default pool)

Time [sec]
= - n N
o w o w

v

Fig. 9. Performance evaluation results of Knights Landing for the merge sort

benchmark.

TABLE IT RATIOS OF THE NUMBER OF EXECUTED THREADS AND THREAD TIME OF THE

BENCHMARKS.
Ratios Number of executed threads  Thread time
Cholesky decomposition 0.1 13.3
Merge sort 0.99 0.6

As an analysis of the results on the KNL4 system, Table II shows the ratios of the
number of executed threads and thread times of the critical thread pool and the default
thread pool. As shown in the table, the ratio of the number of executed threads of the
two benchmarks are significantly different. For the Cholesky decomposition benchmark,
the number of executed threads of the critical thread pool is much lower than that of

the default thread pool. The ratio of the number of executed threads of Cholesky is
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0.1, which means that the number of threads executed for critical tasks is only 10% of
that is executed for non—critical tasks. In contrast, for the merge sort benchmark,
the number of executed threads of the critical thread pool is almost equal to that of
the default thread pool. As previously analyzed from the DAG of the merge sort benchmark,
the numbers of split and merge tasks in each path are equal. The results of the number
of executed threads show that these two benchmarks have different workloads, although
the best number of threads configurations of the benchmarks are the same. Moreover,
the ratio of thread times of the merge sort benchmark shows that the decoupled thread
pools mechanism can significantly decrease the average execution time of critical tasks
The ratio of thread times of the merge sort is 0.6, which means that the average
execution time of critical tasks is 60% shorter than that of the non-critical tasks.
The results shown in Table I1 suggest that the impacts of the decoupled thread pools
mechanism depend on the application workload and the hardware configuration of the

system.

5. CONCLUSIONS

This paper has proposed a task priority control mechanism that uses decoupled thread
pools in order to prioritize the execution of critical tasks. By using a pool of worker
threads dedicated to critical tasks, the proposed mechanism can prevent critical tasks
from waiting for non-critical tasks. As a result, the proposed mechanism can
significantly reduce the waiting time of critical tasks, and hence the total execution
time. In addition, the effects of using different thread mapping methods are also
investigated empirically. The performance evaluation results clearly demonstrate that
the proposed mechanism can reduce the staged time and the pending time, in which tasks
are waiting for other tasks. As a result, the proposed mechanism can reduce the total
execution time of the Cholesky benchmark program by approximately 33.5% and 36.1% at
maximum on OCX and KNL4, respectively. In addition, the NUMA-balanced-mtp thread mapping
method can further improve the KNL4 performance, even though it degrades the O0CX
performance. Accordingly, the proposed mechanism can improve the performance of task—
based HPX applications by prioritizing critical tasks with a low runtime overhead
especially if its parameters, such as the number of threads in each thread pool and
the thread mapping method, are appropriately adjusted for the target system.

As mentioned above, several parameters of the proposed method are empirically adjusted
by hand for the application and target system in advance. Since the performance is
sensitive to the parameter values, auto—tuning of them will be an interesting research
topic. Automatic detection of critical tasks in a DAG would also be important in
practical use. In addition, we can expect that the proposed mechanism can improve the
runtime systems for other task—-based PGAS languages, such as XcalableMP [13]. These

topics will be discussed in our future work.
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ALy REflio THNAROFHE %, Halo B3 & A4 —"—T » 7S THfE L T\%, NSomp do
schedule (dynamic,200)] & &% [200] (& [T > 27 %A X (ChunkSize) | ThH 5D, ZiE, ~*A
H—ALy RBHYB L TWLEEDIR T LENE D e TF =y 7 T500MET, b LBEDN
KTLTOE, vAZ—A Ly RHMNROFEICSINT 5, Fx 7 4 RS,
ZRET O R CIEMICBE ORI E T = v 7 TE LD T, v AF—A Ly FRMANREOR
FICE W RLIBINTE, ZOn3 RN ER SN D TR S D, 7272, 2045, BEKTT
Ty DO DOEEMBEINL, A==~y RRREL 2L L H D,

!$omp parallel private (neib, j, k,i,X1,X2,X3,WVALl, WVAL2, WVAL3)
! Sompé& private (istart,inum,ii,ierr)

Pt

!$Somp master Communication is done by the master thread (#0)
1S

in Send & Recv.
(...)

call MPI_WAITALL (2*NEIBPETOT, reql, stal, ierr)
!$omp end master

I'c The master thread can join computing of internal
!C-—— Pure Internal Nodes nodes after the completion of communication
!$omp do schedule (dynamic,200) Chunk Size= 200

do j= 1, Ninn

()

enddo
Ic
!C-— Boundary Nodes Computing for boundary nodes are by all threads

!$omp do default: !$omp do schedule (static)

do j= Ninn+l, N
()
enddo
—>|!$omp end parallel |

9 BL—T A Y a—1Y 2 (Dynamic Loop Scheduling) DEffTHIZ kN VFE~O 1 H i
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4. SHEZH

3.FE TIZR L7 FIEIZDWT, Wisteria/BDEC-01 (Odyssey) Dk 6,144 /) — RETHEfi- T
FEE A FEME L, [A U< A % —d Oakforest-PACS (OFP) [9) Zfx K 2,048 / — NfEH L7-35
G EAER A LT, Oakforest-PACS (OFP) & Odyssey @/ — RHAFEILZ R 1 IRT, AFH
\ R LTz — A TIE, OFP IZ DWW T Flat £— N%& 3 AH L, MCDRAM O A% L7-, OFP %
% —R68 a7 HBH L TWAER, 64 27 EHH LT,

7 1 Oakforest-PACS (OFP) & Odyssey @/ — RH{KFEIC

Oakforet-PACS [9)

Wisteria/BDEC-01 (Odyssey) [1)

I OFP Odyssey
Intel Xeon Phi 7250  (Knights ..
CPU 44 5 Landing, KNL) Fujitsu A64FX (2.2GHz)
a7 68 48
PR AIERE (GFLOPS) | 3,046 3,379
N MCDRAM: 16
TEiEA R (GB) DDRA4: 96 32
A€ UVEHE (GB/sec) MCDRAM: 490+ 840+
STREAM Triad [10) DDR4: 84.5
ey i Intel Parallel Studio 2019 Fujitsu FCC

PEREREAMIX FRE D 3 FFED 7 1 7T KT, RILERfT & CG E—KE H 7= 0 OFHEREHIZ
Ko THEMLE -

# Y ¥ F D GeoFEM/Cube

OIcilf5 LEIHOF ——F v 7 (K8 D [Static]) ZMH L 726l (Static)
@ICEV—T A7 Y 2 — 1) v 7 (X8 ® [Dynamic Loop Scheduling |) #i#/H L 72ffl, F %
VI YA RERK 1,000 £ TLLTET

CRONGC)

1/ — R¥%720 OfERKEZ FTLo 3 fEOr —AHEL, / — FEEE{LS T Weak
Scaling & LTS L7z :

*S 1 96%x96x48 fifisi (=1,327,104 DOF)
oM : 128 %128 X 64 fiiri (=3,145,728 DOF)
oL :200%200%100 fif (=12,000,000 DOF)

RS A 1% 7.3728 X 101°DOF Th 5, E-WH7n /73771 E LT

*OFP: HB8X8 (%/—1F, 8 AL Yy FOMPI 7ut AX8 7ut ), HBl6X4 (16 AL v F
X4 7at )
*Odyssey : HB6X8 (6 AL » K X8 7m+t ), HB12X4 (12 AL ¥ F X4 74k R)

ZIEf L=, ¥ 10, 11 1%, OFP, Odyssey \Z2W\T, 128 /— K, 1,024 / — FiZBF 54V
)LD GeoFEM/Cube (2% HYEREL 2R TH D, 100~1,000 DIFITE})L—T 2 Y 2 —
Vo T DOF v 7% A XThbH,
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—~

-5.0E+00

0.0E+00

-5.0E+00

a) 2.5E+01 (b) 2.5E+01

< < ms-06x8: 0128 ms-12x4: 0128
o ms-08x8: 0128 ws-16x4: 0128 o mm-06x8: 0128 mm-12x4: 0128
@ 20E401 © =m-08x8: 0128  mm-16x4: 0128 @ 20E+01 | m|-06x8: 0128 = I-12x4: 0128

o m1-08x8: 0128  mI-16x4: 0128 o

£ 15e401 | 2 1.5E401

e} o

© 1.0E+01 | & 1.0E+01

> >

o o

5 5

g 50e+00 | 9 5.0E+00

[0 [0

> >

8 8

Q. Q.

E £

®
o

7
%

S S S OSSO
S P

10 JBIEEFEDOF— =T v FORE 4 U PF /L GeoFEM/Cube (259" % BT ALERfT & (18
HEOMEE R E2R, Static : A —_—T o7 BT @ —T A =) IR AT
Y7 AR, 128 /— R (a) OFP, (b) Odyssey

(a) 2.5E+01

ms-08x8: 1024
mm-08x8: 1024

us-16x4: 1024
um-16x4: 1024

Improvement over Original Case (%

5.0E+00 ms-06x8: 1024 ms-12x4: 1024
mm-06x8: 1024 »m-12x4: 1024
m|-06x8: 1024 w|-12x4: 1024
0.08+00 QO Q N Q O Q Q QO Q Q 0.0E+00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
g SRS S S i 5 S LSS S \Q&
-5.0E+00 _5.0E+00
11 EEHEOA— =T v T DI 4 U PF /L GeoFEM/Cube (2519 5 FTALEEf} & 16

5.0E+00

20E+01 m|-08x8: 1024 = |-16x4: 1024 20E+01 1
1.5E+01 1.5E+01
1.0E+01

(b) 2.5E+01

1.0E+01

Improvement over Original Case (%)

HEOME R LR, Static : A — =T o7, BT @OL—TArVa—) I BIT LT
YU %A X, 1,024 /—FK (a) OFP, (b) Odyssey

(a) (b)
_250 | 250
2 05:08x8  Os:16x4 s o
o am:08x8 Am:16x4 o AN ¢
% 20.0 +1:08x8  ol:16x4 8 20.0 n 9
- - n s
£ < Q
2150 S50 | @ ® 4 2 2
o o A A * O *
= r ° -
s i 8 s . A 2 A e
5100 O 4 2100 .
= I c
5] 3 Q O @
£ £
% 5.0 % % e % 50 ®5:06x8 Os:12x4 |
5 5 Am:06x8  Am:12x4
E r £ Al:06x8 e l:12x4
0.0 0.0
1.E+02 1.E+03 1.E+04 1.E+02 1.E+03 1.E+04
Node # Node #

12 WBELHEOS—N"=F v TOHE K ) — FHICBIFDRA N —204 ) V) v
GeoFEM/Cube (2%} 9~ % RTLERAS & SARIEOBE M E=E, (a) OFP : HB 8 X 8 Original (2%} 9% ki,
K 2,048 /— F (b) Odyssey : HB 6 X8 Original [5x4 5Lk, &K 6,144 / — 1

OFP [T K 10%FLE OB E N FRTH DA, Odyssey 1% 20%LETH S, OFP (X 128 / — K
L 1,024/ — RTIEL, 0K 1,024 / — ROFGAEE R EEREWN, K 12126779 X 912, Odyssey
WZBWCHE R EEE /) — REORITLT LE —FTIE7Z2, OFP & g7 % & Static IZ X5
M EIX Odyssey ICBWTEVBHFETH D, £72 Odyssey IZBWTTF v > 7 A ZR/NE NG
A (700 BLF) TiE, /— Y720 BV A 03K 2 WA O EE A 2R3 Lg%y, OFP,
Odyssey & B2/ — FY472 0 [REY A A0S WA, HB8XS, HB6X8 OMEREN R, K&
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WAL, HB16X4, HB 12X4 OVEREN R 2> T 5,

12 1Z OFP, Odyssey, &/ — RicBF 54 2F /10 HB8X8 (OFP), HB6X8 (Odyssey)

WP R N — R BT A3 ER LR TH D, BRI 10, 11 YA LR L TH LN,
Odyssey (2 DWW TCIE/ — R¥ & PEREm EORBEAHI TR L, BB LETH D,

13 1%, 1,024 7 — RI231F % Odyssey (HB6X8) & OFP (HB8X8) OVEfettTh b, / —
R 720 BEERAEAS N S WIBE, Odyssey 13 OFP @ 2 {501 E, KREWEATY 1.75 [FRRE DR
FMRETH D Z ENbnd, BITHIFHRIE memory-bound 72 7' 28 2 TH Y, AT U HREDOHE
MREV, IR T L HIZ, Odyssey & OFP D # € Y PEAELIE STREAM Triad (10) T 1.71 :
1.00 THDHZ L EBETDHE, ORISR KT TH D,

13IEM YA X, 128 /— K, HB12X4 |ZH T, FILELA & LB AEIESR S O FHFE R o
WiR% Odyssey ECiEfi7 e 7747 (1) AL THELIZbDOTHL, BIL—T A7V
2= UL T, AEY ANL—T2 biS29.4%=37.8%E K 30%I18 L LTRY, FHEEERE
BRE LR ERY 30%RETH D, Ziuk, AT VMERED 0%BRE LNEHTE T
W, LS ZETHH Y, ARIZRMERERN AN TH D,

(a) (b)

8.0E-01 — =

8.08-01

7.08-01
7.06-01

6.08-01
6.08-01

5.06-01

5.06-01

4.08-01
4.08-01

3.06-01
3.06-01

2.08:01
2.08-01

1.0E-01

I I'I'I'I'I'I'I'I'I'I |
PR

1.08-01

oor-op -MILLTE W B BN BN BN S O ==
aaaaa

FFFFF

mMemory busy rate execution time
(*)Include wait time for integer L1D cache access

(*)include wait time for integer L1D cache access

13 Odyssey iffll 70 7 7 4 71252 0BT 0B AKA L v RIZEBT et HEREHE RS (7
ALER A & AR AEVEESY, A4 A M, 128 /— K, HB12X4), 512 7at 2D H L #220 Y ut
2, (@) VDT (AEYZL—T b :294%), (b) BHL—F A7 a—0 07 (Fy v
TP A X=700) (AFEVU AL—Tv b :378%)

5. F&®

Wisteria/BDEC-01 (Oddysey) (23T, Iﬁ”ﬁ@%%{fﬁ\E%ﬁ‘ﬂ%’)ﬁﬂ*ﬁﬁﬁ/jﬁiﬁd) it
BIRTELST & EIRIC L DKM a v AD 5 5, BITHIRZ MAREERIC, 5 &R0
—R=F T B~ T ATV a— ) T EEATH I Ik T, H:—d: O%L/U:O) o ()
EnfEond ZEnbhrot, AENIBATIMNED CRS Tholoizd, MERRITKS, A€V
AN—T" M 0% R TH o7, L0 EEENSIFFSS, ELL, SELL-C- cé‘;@?{iaz%uﬂ
L, fHMiT 208N’ 5D, £z, /— RN 2,000 82 2551220 THE, /— RELED &
Te IR DR DL E T H D,
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1
[2

]
]

(9]

% 3k

Wisteria/BDEC-01: https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/system.php

Nakajima, K., Hanawa, T., Communication-Computation Overlapping with Dynamic Loop Scheduling
for Preconditioned Parallel Iterative Solvers on Multicore/Manycore Clusters, IEEE Proceedings of
10th International Workshop on Parallel Programming Models & Systems Software for High-End
Computing (P2S2 2017) in conjunction with the 46th International Conference on Parallel Processing
(ICPP 2017), Bristol, UK, 2017

Nakajima, K. Okuda, H., Parallel Iterative Solvers for Unstructured Grids using an OpenMP/MPI
Hybrid Programming Model for the GeoFEM Platform on SMP Cluster Architectures, Lecture Notes
in Computer Science 2327, 437-448, 2002

Nakajima, K., Parallel Iterative Solvers of GeoFEM with Selective Blocking Preconditioning for
Nonlinear Contact Problems on the Earth Simulator, ACM/IEEE Proceedings of SC 2003, 2003

Saad, Y., Iterative Methods for Sparse Linear Systems (2nd Edition), SIAM, 2003

Ghysels, P. and W. Vanroose, Hiding global synchronization latency in the preconditioned Conjugate
Gradient algorithm, Parallel Computing 40-7, 224-238, 2014

Shimokawabe, T., Aoki, T., Takaki, T., Yamanaka, A., Nukada, A., Endo, T., Maruyama, N., Matsuoka,
S., Peta-scale Phase-Field Simulation for Dendritic Solidification on the TSUBAME 2.0
Supercomputer, ACM/IEEE Proceedings of SC’11, 2011

R, Wi #i— HPNRE, 7770y 7ARA=—aT7T7—%7 7 F v icB T3
ATV YN O RO TR ORISE, HHLE A AP Y (2015-HPC-152-10), H AT
JLEEAE 225 152 [8] HPC %24y, 2015

Oakforest-PACS: https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/system.php

[10] STREAM: https://www.cs.virginia.edu/stream/
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HEFB®RE
[EEMIaAL—arvVY I bz 7THREES]

Je& B i %
SRR TR ARG T i 3 B

1. FL®IC

KPP L R Fe R L s B OE R R TR I 2 L—va v Y 7 by = 73
HHE ] OSFEFERANES LOHRBEREOT IOV THRET 5,

ARE O BEILERIRIE NS, TR FORKHN R I 2L —var Y7 My =T &, (G
P, RSP, BREMEREDY 7 MY 27 TROM#MLEE L CHRETE ATV EHICMHIT S 2
ETHD, ZORBEERDOTZD, EEANOZHENT — LA, g 2 —DRA—/R—
AL a— ARRERO~ Y VBEAEA LTy I alb—va Y 7 b= T HB¥ET 5, 2009
EITR B BRGRLUK 13 Ik, L TRy, SHEEBIRTEOSm WY I ab— a3 Y 7 B
VT ERETAHILEEFREICLTWD, HEONE, A7 Yo —/VEITARHOHRE]R
FOREDOHRE 'R TEE 20,

2. SEEOERBES

WEAEEIZD| & fiix | AEE b om0 ¢ L RARYHER OB D72 ) £ — Mg L o T,
T U7-BREE & | MEAERE & [ABRIC B #%1T Zoom 206 L, F— ABRRE TOF — A BIDERERERI,
Zoom DT LA T 7 M—LEREEATEM Lz, Fv v MREL LT Slack vy, F—A0T¢&
WCRRE LT T ¥ IR b b0 V7 b o = TR OEEISE S Slack Z1EH L THE
MTEDLIITLI,

AAEEOR BBREERIT 4L T, 2O B 1ITAMET L, EMIT., 2k TOFERE
2Ty, REREE L bR D L SERR 1T o o, BERE DT — 2B 3 O AL 5 IR 722
LIZ XY Zoom BREETOK T — LK HakOFRENTE BN T AR EFHTH
Do ZAEOFHEE LT, BRM E LToORBEITHE D S <20, B H & L Toliie ik
WV EWS BB Y OF R CTH o7z,

3. 2009 £ 5 DRARBRIROEE

ARHE X, 2009 DAL — "B AFEETHHE L TH Y, AR VI BRTHEZL O
BH WEEZRER TS, 2FEFEVI DL, NFADDEE | LW AL TELN, 2 Ea—
ZPFEAE L TH D 100 FHRE L TWARWETEIZEW T, 2RV ICREWHIR-] & bR D,
FEEE. AR B HE OYEE ORRERE LHEORE AR TAL L, FFEMANED T2 &
Wo THIBS TRV, REE CTHEMA L Wb EER~ TV VEREE, Y — Lo T, TOXE
BEBER1LICELDT,

! https://www. cc. u—tokyo. ac. jp/public/VOL14/No6/10_201211education—2. pdf
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#Z 1 EECTIERAL T DR DOATE

BRAYS 2009 ‘ 2010 | 2011 ‘ 2012 ‘ 2013 ‘ 2014 | 2015 ‘ 2016 ‘ 2017 | 2018 ‘ 2019 ‘ 2020 ‘ 202134
< |&—=7 v bzsay HA-8000-tc — —  Oakleaf-FX —Reedbush —  OakBridge-CX OakBridge-CX
= EEEIMac  — - - - - - - - - OakBridge-CX
i V=AY —N—  BEY N > > = v R—Fv bH—EZX - A4 v & —%v b DOGitLab
N—= 3 v ER Subversion  — - - - - Git - - - - Git+GitHub7 o —
B Firy NEE Redmine — - - —  BitBucket Trello — - i Trello
% |FTvv bY—i Twitter - - - —> = Slack - - - - Slack
V=Y — PowerPoint  — — Astah — - - - - i - Astah
}L UE—FIT14 ssh+nano/vi/emac —  — - - - - - Vscode Vscode
O—ALITA R Eclipse - - - - - - - - N/A N/A
HHER NTEFHFR P - +EBEHR - - - +Wiki - FHR R, BFE, Wik

ZOEITELOTHDE REMICKEREENR ZS2H D Z &M nn5b, —2HIX, BHEID
FHY —N—nb A 2=y bRX—ZD Web —E RITKAT L7z 2016 FFH L, 2 FHAT,
UE— MERDPRER SN 2020 £ THD, LLTF. #—F v vy LY —MIiT T
INFETORBRREOEEL L LD,

2=l b= U ThHDHA—R—ar Ea—H (X, BED OakBridge-CX T4 {ETH S, =
ﬂdﬁé@ﬁ%gbfwéy7F7I7§F@ﬁ~&39?4@%&5K%&01%U\
ReedBush (Z72 5> T BIE IFIE, V7 MY =T EEALERETICENETE 2 b D LR > TN D,
V= RER, Ty k*é;@% 179 Y — S — X, YWl EEHINIFEETN ORF R 5%
L — =% HETCTHEEL L TV A%, 2016 MDA F—F v h_—2D W — b 2 % F|f
THRIICER Lz, TOEFIZLY F— " —EFBIT T 2580 O AR A BAR I AR L
ZHEHEOE 2 —CHEERTOBENMEATE L L VWIHFIREEZTE L L)oo T,

BAZEY —LICHZT 5, £, A=V a VEHY — LD T LB ANRKEL LD o7, 2009
FERE LTI, SR OPIZIE Z 0D Y — L & 5 T D NI - 7243, BIE T, Y —
IVOIFAETE T T/ Gt DAY — o — A F TRERFE - & W ) SN —EHN D K ) Ic o7,

Zoh, HECTOMAFIESL, BICHBEERTO Y — A FHIE T ik, BRE. REFE L
WO BB 2 BT S &0 7. TR0 IEENR Git OIFH] 285X 91 ELTWD, =L
RV —=ATT 4 Z X, 2 n FROPETHEEOR — SNIEEN L ZHE TN TNOREICE
TTHED227<720, Bunk, RIMEELEE 2 B 7=M, Visual Source Code (Vscode) T, U
T MR, VE— =& MED ZEI2ED . BRIV BRI A —/S—a DT
VRV RATAEDY—Aa— REMRE, T/ EATEDLLIIT ST,

4. BhYIc
S% b, Y7 by TR AR SGE U, A OSE B X OGEANE OAf
IR E FHL LT <,

(1] {ERECE, MgETEmm, Y 7 b = THEAM: v Iav—va vy 7 bXGEHER»S 7
vy MEBE T, HAHR 2014 4 4 A, ISBN-4130624547

A==V a—F 42— - 60 - Vol. 23, No5 2021



STREMFER
(TFEMETFE - BFHMEFHERERB)

PN/ 3
RURRFERE ISR T 7 b v = 7 F e

ARTIE, 2021 4EE S ¥ A RAX —ZENE Lz, dHRREG (TR TS5 - H%EY
PR 4 A, A3 IR@A U T A Vi) ONFICOWTHRMTT 5, FRKRF T, #tH
W78 EOFRRYE - L0 BIE WA E £ TR e PRSI O S m A 54 U 2R 8E
TIa TN BERET AT A R20164F4 A X VBRBINTODN, Kiigix, FER
T IAT UV ADOREHRRZL LT2ITEELVEH SN THDELDOTHD,

Ri#EHZ T, HERZRORL RSB TITRADbA TV AIFERSY 2 2 Lb—ya Y FEOME
BEOHBIZE DA L= N"ARR TN T 5 2 LT, FHRRZOBURZMm L, fiiomrse L
FIECOWTCOMBERD Z L2 BNE LTS, £, HAOHEMEED D TIRE LT, Y
EERBEEY FTIT) 2L T RHRAREOKEFIEC OV TEBRICT 28 L TR TE 254 1
L COWDEB—DODORETH D, K 1IGERARE FEIOMYE, NEEZRL TS, #HEE
FOWRENTEIIINZ T, FHEERFSE LR, 5177 —~DOF L= "R CTEM Lz,
F1EIEFEE 1 EOF 2EEZEARE L, F1EOKR, ARNDL, EEIEIORERSTHD,

WEAERE IO & i, Bl am ) U A )V ADBYEROFEIZ LY | B - 328 & $1Z Zoom &
Wit 74 ik s a0 FERIEERNICFEATH O PC # HWTITole, £io, ARiEHEN
REMOHERFOBRREZMD Z L2 HME L TVWDZ EnD, A= —ar ta—Z Dl %
KBRS 5 Z LIFEETH Y IFRAE L —0FERAREEZFHL A= —ar ' a—X
(Oakbridge-CX) ZFIHIHTHW-, FEAEDEAIZE ST, 2A——ar Ea—FZOFIH
WO TTHDZ ENBEESND T2, 5B 1 B TEMEREHEBEO T —F T 7 F ¥ IOV TFEAR
DL H 2, 30T, A—=/"—a B a—Z ORI 7 1 77 I OHEMEDFH L | Oakbridge-
CX OFIM I, KN, OpenMP, MPL 7’1t 7' Z X o 7' D I8 %47 o 7=, 5 4 [81 LA T, Oakbridge-
CX LHEATEDZ L ZEIHEE LT, HFHUENT —~ o128 - JERERALE, AT
VERETOIETIE, T —<IT LT, Google Colaboratory <> Amazon WorkSpace 72 & & 15 9
5L THEEBREOR — L BE R T2, %4, 5 BT, WIS T 7Y r—a v 0
FIHL 6, 7TIRITIE, ®FZRMBEAGNC, KBTS A MR OMIEZ B, 58, 9[A
WZiE. HIREREAF L Ui KEBEBHITH Y i — MY S 2 L—3 3 VOB & ATREHRE:
@ SIMD b %4757z, #EV T, 55 10, 13 [BITIE, SEFHPBERICHEN D87 A B R A 412
~NaTHEEHELTAAREE T U ATy MU= BRI K D EEMER 0 AREEE G 11, 12
[ ClE, @ERET R 7T I 0 7 OFEEE LT, X7 ¥ intrinsics B L HEF D SIMD b=,
OpenMP |2 L %~ LT a7 WFHbE - 7=,

WROBSL, &7 —~HYOHEN, #% - FEARICHELZLA— MEEEREL, F

! https://www.compsci-alliance.jp/
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AIFEF T OOBMBED S B b 3 OERATIRETHZ & TIME L7, 7z, 4 M LB A
BHLEBAIZZONRITIGETIET S Z & & Lz, Oakbridge-CX DT h 7> M ZEE L., &
BlOFEFITHIE L TW AT 15 LFRETH o728, 3 DU EDLR— F &2 L, KK
BN ARG L2 F T4 4 Thole, AEELHM 2T U A NV AEPALROPEIZ LY | #EEZO
KREFNA L TA v Elpolzlnd, FEO LR — MERKEN - EREBIND, 23,
ZARE U AR TR 2 AL BB DD HUICE E > T LE S HERO—2 T EHB X TN D,
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IR E S E D RS, BPBICHEE AN Ry 2T & A= —a B a— % AMET o 7251,
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IR D ZENTE T, TOD, BIEITE > TE, BRERNBDNEE LT VRIS TE 72
EBEZOND, — T, MBEICHIERE, A T4 TOEME o722 LT, FITEF IV
T, FEHAE— RPRERRDFADIRIE L TODEEO, M2 R — b3S f# RIS R TRE L
TWERREELH Y, 5%, AU T4 U TOERIZHONT, WEORHF b LEIZEEZEZTWD,
KFEFBOPET L EEAZBE U T, FERY - FHRHEE T ORI O TEIC BT 2 Ak & 15 5 721
TR, BBICTF2ENLC 77—y a AR 7 7 v JOEBRNARFENCTE -
LD, FEITE > THERRRIZZR > TWIUIEENTH D,

F1 HEZRARE - HYH AR
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4 0sA 178 (A) - AR D WA A FREEREMRAT A M

5 05 A24 8 (A) HEfRAT 7 7 ) o —3 3 2 kD CAE #E
6 05 A31H (A) L et FRHRLBRATF [ A R & -2 (kR

7 06 H 078 (H) 1D Heisenberg model @7 > F = A%k

8 06 4148 (A) Ay 58 REEBRITE > LS — A

9 06 4210 (A) BEHE WS | AREREYI2L—1 3 0 SIMD 1L

10 06 A28 H (H) KA B | B A E BB OGHRR

10 07 H05 H (H) T %ﬁ%fﬂﬁ?iyﬁ&ﬁ%wi \

11 07 A 12H (H) Oakbridge-CX T SIMD, ~/LF =2 74k
13 07 A 198 (A) KIS B | BT HAnlE, TV IRy NU—2

1. RFEHHE THRITER U AT AMERFHKL
RFZGEAEREL TR IER 2 v B a — 2 B
REFBE T BRI BRI TR R A TR BR B 72K

W - MBI SRR R L — - BREEAPEMIT SR LA
R IU TR R HER R R se e v & —

REF et TR 2R TR P B

AN

A==V a—F 42— - 62 - Vol. 23, No5 2021



F 15 EBSHALTHOY MMFEHHNTOFTSI U TEES
[OpenFOAM APH)] MRS

&

S0 R
RO B o 5 — % BT R

I

2021426 H1H (k), PCOTARFary =T A (ERAT7T7Y r—a 4% - HPC 4 —
TV =AY T MY 2 TERERE) A—F 2 CAE Fx L DT, 165 [EBRA LTI T b
FEWH T v 7T I 7#ES T0penFOAM A 2340 7 4 U CRIf Sz, AEESIE, &
VEIRE SN A= R—a v Ba— 2 — (LU, A3 ) OFRE LS A3 v w2 vz
BT OS L ZENE LTEBINZHDOTHD, 2B, REFRTEZ—0RHAL
TR MEEWIN T e T I rEEEE LT T2 19[E B O OpenFOAM DFEE & TH 5,
TEREX, KR - WPURRBAROR 2 44, EEHFA 2 4, REBETFAEAL, REOHT AL THY,
HATHIAL 134, B GilI 124 ThoTo, B ¥ — NS5 A/ 3 Wisteria/BDEC-01
ZH\N, Wisteria/BDEC-01 OMEEE, FIH 51k, OpenFOAM OJEE 2 1 H&H O HEE TiThiviz,
VHOT a7 rak 1 Il 5, 7ok, #ESIKTEN | »r AEDRBHLT AT U b
(Wisteria=0, HK/ — FE12, feRFEITHFH 16 43) D& 152 b iz,

[20214E6 A 1A ()]
10: 00 — 12 : 00 HEBESIEA
A hayrsvar
Wisteria/BDEC-01 AL
OpenFOAM HEEL
Wisteria/BDEC-01 ¢ OpenFOAM X F<—2 5 Z |
Wisteria/BDEC-01 ~D & 7 A o
Wisteria/BDEC-01 T® OpenFOAM @ /L K
Odyssey IZ31F % module |2 X 5 OpenFOAM DB EZER
13:00 - 18:00 F¥¥ b7 iy

PSS
T o — A
blockMesh (Z X 2 ¥& 7-2E %
SRR (4
FEMT S O E
VIV INEST
ARG R D FIEAL
AT R O FRAE
A FIFH
T RS
Fa— M) T NADET
BREGE

A== V¥ a—F( v Za—R - 63 - Vol. 23, No5

2021



WEEKTHROT v — MEFHER (BI55K 12) 2% 2 \RTD, B UHEEDO L5
BT, 4.33 EEotz, £, BIEPLRI~SITRTIBEREZIEVW-, SH%O#EES
DBEIZ L=,

#2 T — MEFHER

B HEROHERNE Y INT ST N
FEE S OREH FAT RO A SN LT
h= (FL¥r) WNE
1| & 0 | fiiE 0 | fiie 1| M5 1| Al 0
2 0 1 1 2 1
3| ) 7| L) 7 | ) 7| L) ] 1
4 2 3 2 2 3
5 BW 3| 1| # 1| 1| e 7
T 3.67 | Py 3.33 | EH 3.08 | F¥ 3.00 | F¥) 4.33

3 ZoomlZ XA U TA VHEEATRN ST E (R~ ~)

AR O 50T ootz BRO N— RVBR RN T2
¢ HNTTELDT, Iho=TT,
e WML THLEIMTEBZ &
o BB CHLBMTE
o BIEIZTHR— b2 &, MEFTENTEE L,
e TULA T M—AEEFE ML, Vi R—=F LTI ENIEFICEN- T,

Fad Zoom L DAL TFTA LVHEESTEN-ST-Z & (F~~)

o KEIF 72 CICBMEAB TORFHEEZ TE RN &
o FRIZ L

o Mt PC L, A ZDMEZRNTT,

e HFEHA,

o FEIZ72 L,

b6 AHEHRHNT D TER (R~ ~)

o NOLBMFEIZ/A > TRV 7, HEEAMEZIMETIRILW-IZE XREMh- TR £9, 4H
BT ZERWEEEHONLE I TS NE LT,

. j@{\ HONRESTINE L, ML TRBISETWEEEET,

o HIEIFMEIREN S NWE ARV B L E L2, 4RO AFIREZiH L7= 2 & T OpenFOAM DL 2327
DX IBRENBLET, HUREHITINVE LR,

o LIHI, #Ifk % 525k UTZBR, MobaXturm EANTEREL LTWEDTTN, Ton0 R TWHWELE,
WPIUZ LT HERTORER & L CHREENTHRLIRGY FHATLE,

o REREZBIZRY E LI, nﬁﬁﬂﬂ%ﬁbﬁ DT, SHROBERCHLRIEE L TBMEE W&
WEBWE L, SRICHOVNRES TSWVELT,

A==V a—F 42— - 64 - Vol. 23, No5 2021



BI6ESHLTHAV Y MIEEF TOITS IV THEHER

Wisteria Rk XS

Wi
HORARE A o 5 —

202146 H4 H (&) OFth, H 156 BIEBRA LT U v MIZWH T 0 s T I 7#E
2 MWisteria HEE MBI IINE LTz, Hflaa ) oA L ZAEGIEXR RO 72 912 Zoom %
HWieA v o4 el LTEBINE LT,

ARHEREL, HRRKRFENB IO BIT 289 ¥ —DA—"—a B a—XDF|H
EEZTCNWDHa—PFINx, HEEBRO—ERE LT, @RI oW LB OB E 15 %
HAIZ Lo 2RIC B 20988 . Bl O R SINRRIC e > TR £7,

TEEE L, PEA 14, KBRS 5 4. KO - BFSRERBAEORE - 94, ¥
734, FHI8ADTFIZITBIMN T EE L,

Ly AES B8R LT AU MR E 2B, 5 A 14 BICERZBBLZIENY O
Wisteria/BDEC-01 A —/%—2 L F a0 —& 2 25 A% T, Wisteria/BDEC-01 OF|H K
V=, HlZ. OpenMP, OpenACC 3 X TNMPI (Message Passing Interface) & Fl 7= 3R 72 7
0777 EFATHECOWT, MREEENUTOHRTITOhE LT,

HBADTRTT A%, LLTICEELET,
® 6H4H (&)

13:00 - 14 : 00 Wisteria/BDEC-01 2 AT LfBA

14:15 = 16 : 00 Odyssey / — K : AGAFX (2451} % OpenMP ficidi{t., MPT+OpenMP />
7V RS PR AT G + )

16 : 15 — 17 : 45 Aquarius /— F : A100 GPU ®OFIFH, OpenACC, MPI :%l{k., MERESY
Br G+ e

16 £ DOBIMEIZHOWT, WEBCET L7 v — b TNV E Lz, BERE
HOEFHRERA LU PR LET,

TRT T I TRBICOWTIX, SRS 44, 5~104FEN 54, 10~20 FFA3 24,
0 %MD HBEAHNDES LeWE Lz, WHIT BT T I IO TIE, Ak % midz
WL TWELEDR, BBRARLOFL3LANLoLeWELE, FHL TS Y uro 3w
PSREIZOWTIE, Fortran 28 12 4 £ £ T3 23, Python, C & CHASEERD 8 4 (%L
[ A) &72 0 Python D2 —P N5 & &2 TE TV ET,

A==V a—F 4T Za—RA - 65 - Vol. 23, No5 2021



14

6
5 12
4 10
3 I .
2
6
1 I
0 4
& A 2
(0\'& QY& QY& QY&
< py P 0
A Fort Pyth
c;& \Q\& ortran C++ Python %@ﬂiﬂ,
X 17ur53I 7%k X 2 YBERT ARSIV TER
12 10
10 s Lt
BEH 8
8
6
6 -
7 4
‘ ?‘
2 g 2
0 ﬁ 27| 0
1(E) 2 ﬁm) 4 5(ELLY) 1(Fi) 2 3(5D35) 4 5(HR)
X 3#FE2ONE X 4#BESNOFREE

HEESOWREIIX 4R T L) IR MR ENE»-o 7o L ) T FEIL 4.3 T
L7, 7272, B3I RTEIIC, NEPEELWEK LT bbb o LeozL o T,
Alali Zoom Z FHWTOREA Y TA VB TH 72D T, A2 T4 VEMRICET 2 RI%
EWTETEEE LT, A IA4 VHIBEBTRN -T2 EIZOWTOERBEIZIL
K[ERIZBINTED
TENXY XY THLHMAHE
EBEX v XA THESTD LD bEIMLOT W

Lol DEZRNL, AL TV ZERTETCRN- (B OFRINRUT H 2
RO & 2@ N HIRTE D (34)
BHLEPTERWRERT A AT LA BRFATE S
WEHIEELTCNDEICE ST AT TOEITETHLH Y BT, MliE b
IEFICARLT T, SHLDLRD LT o7 TT, aeTMBEARLE L, T4
U TCOEOHGE ZRFT L CWZET D E B BnET,

A==y ¥a—F 14T Za—A - 66 - Vol. 23, No.5 2021



HIEEFIC, BS (B0 ITET) »ofificsmtessz s, 24)
REDOAMIC L EBN AT FHAICE THLH Y ML, au g bRIERT T
W& oW Td. TSI EELET.

o HEHEN-HITh O ERERMEEZ T LI LN TER

— NS T2 2 BTN T,

& HIFEVEPTEARN

& bbb LREZLSD

® Zoom D, PDF &, SSHEZFIMALTWE X —I A EREFHCRLERS OO0 LW

o FIRNAL. RATEBHCHUEN H D L, BOOXITKWERLEELE, (ZhiX, Zh
£T. AV OFRMEKRTT 40— LTWEE,)

0 A NRNaVEMAERZETEX/RNE

®  BFHOHEERERN ) E VRN L

® [HEHAE—RIIffnTniFhnEEEMLSb N &

® [HIZRL (T4)

EDOFRAENWETZE E Uiz, BRI O OB, DT WEREE CHliE L= T b b 2 LT

P AV = A e i o I G

Fio, UTFDOX S BREEEZ N EEE LR,
BrLOWZ R DN RLNY . Lol

o HETHENITIXLBNDITEEATLE
Oakbridge-CX 72 & OBETF O KBUIGHEM & OFEES (2231 T O, WLT 7V 7
—va VEETLIERORK R E?) BHdL I LNTT.

& b HLAFEESESEWZ AU E MW ES, KRGS R &
—D AR P EGETT A PHBEOF R SIIREOPC 7 T AL ETHTED &
BNET, KA S OEMAFHEZTED L CHBIR PC 7 7 A X LR & DN
— RUTTHERRIED /) U EOREE R DL MM LTV EBNES, K

AxdHoneH> T8WE L,

& Lobbhyne ) TENELE, Wisteria—o 12, 0SS & EJL KT B HiEEZFEOT- 0T
R
B OBERIZONTRERBICRD L LIz, EH0HVREITENELE,

o HTusT I DL EENBRNERDD LN 7,

%167 [EERE R TCPU ' 75 X 7 A O LIABRFICAGHEE S O OHEE D
HOVELEOT, AEBMLUE LTz, HREREEE X —ICH LNV AT AR A
DT, FOHENFE, WEVFOFTPANFLILELEoTWE Lz, REESTOHY

COBEONEIFHoBRECEX E Lz, WHUBLEIZ DWW THR Y £ < OFiH]
#%Dibk@ﬁ&bﬁmﬁa%h_bfmiﬁo1wﬂﬁﬂf@%?%if@ﬁ\
ASBEEBEEFITL, LW AT A bR Z v 2 &2 — L L5 L HnE

A==V a—F 4T Za—RA - 67 - Vol. 23, No5 2021



Tc
o TurTAOREICET DML LERITRIE-TZFR T,

FREOFE SN HIUL, TF72Z T EWIHEZER 104, TEHH LB N2
N5 4T, AR %%%@ﬁﬁ@.ﬁ”/\ LI SN TWD Z ENfEZ T,

Oakforest-PACS |23V Ti TKNL F2i ) FE#E =L [OFP EE @ESE2 8O T 8 [HIH
L., Wit a5E Lz, Wisteria/BDEC-01 (DWW T HFEERIC, 4% bANAEZ B L7220
b, MWisteria i) ZEHHICHME L TWETZVWEEZ TEY 7,

o, KEESER, BT — X AL TR £, EFICHEL TR, SnawEh
2o T FIZHBITE > TW =T iEs:En 9,

LIEo < EHE aa T U A VARBYIEMN K T T4 L OHORENE E5, Fv 7

A VREEBIZITA YA MEESICRVRIERNH D E b o TE DT, 5% AW
A MBENRFREIC R > TH AL TA VEEBE LN ONEZMRE LTV TETT,

Lk

A==V a—F 42— - 68 - Vol. 23, No5 2021



FE18EAPHLTHD Y MIEHEHN TOITS I UIEES
(%5 3@ GPU S =%+ > T~HPC #z~1

TN s
SRR b L 5 —

2021456 A 22 H (k). 29 H (k) @ 282721, Zoom & Slack ZH\\TA Y T A IC
T I EIBHR LT AU v MEEWFH 7 e 7T I v 73#EA T4 3R] GPU R =% > 7' ~HPC
ﬁ~Jﬂ%@éﬂibto

AEETIE, 20 b GPU ZFIA SN D FE 72T TICHHA SN TV D383 (b2 b 7=
Wi, AR PUERIA LW 234, gt 2 —ICRE SN A——a
VB a—H Wisteria/BDEC-01 Z{EM L7 FEEEZITWE Lz, I=F ¥ VT IIBME R 2 — R
TRy NEFEDHIAR, £ HO— R T GPUALR GPU FIIFZh=E M g & % EET 5 CEfT
Lifo%ﬁ%ﬁ?y§*ﬂétmif\@U@XNV¥UX%ﬁX75*ELTﬁML %
LT — RO GPUALSCFI R EOMEEZ D 512 H 72 0 BERHER T2 Z &N TEET,

mwmﬁm\%@%ﬁﬁ(woc:%ﬁ%%f\%ﬁ@am:~b%ch0mMm\747
ZUTGPUALLTZY | BEFOHIRGPU = — REEEGPU 2 — NIZT 25 Z &2 EICI A E L
7=

KEEEE2T, R REERISE Y 4 — =X T TRRStE, PCr I8 ayy—2 T
A (FERT TV r—va ) oME, TaxTry s - V7 Ny 2 TIHRASEO%E TR
S, TRROBRRICA X —L LTCIHAHWEREEE L (RS,

e il T TXEF4TARSH =T FRuyA—FrnY—x V=7

. FE X TF 4 T ARSI HPC Y ) 2—a T —%TF 7 b

o xR 2XET TR Y27 Y a—varT—=%7 2 b

o JENHK:7uAT v s - V7 b =2THRKE- HPCo NP2 Y R N HT 7 =01
HAR—k

o RAUR : BURTHERY FHPRRIIEE LR 2 4

K#EBEZORAr V2 —)IFK 1 OEY T, KEEHETIE A T4 T ETEFEITV,
EDOBRITA L Z— L HRE LN AT — A TEELZED TVEE LI, AKI=F v 7 Tid,
KF— A TOREKRFMEZZ<WAT-D, A8 1HEE2HEA 1 WMz CRELE LR,
AR ICEEN T HIIRAIEF A TEEL, AT 54— FTAV X~ L D%
JIREATVE L, MLITGHEEERBICRE LEEATETT, ZSHEICIIEG CHEMALE
Wisteria/BDEC-01 %523k 1 » AMFIMCTE LB LT WU MR HNET,

A==V a—F 4T Za—RA - 69 - Vol. 23, No5 2021



1 AT a—)

EED) R N
6 H22H 10:00 - 10:30 | Wisteria/BDEC-01 ffi\ N J7 3 iE

10:30 - 11:00 | AR L BIERER E

11:00 - 16:50 | % GE'E B HIZRE)

16:50 - 17:00 | HFF5mHfE « &7

6 H23H-28H £F— A THEE

6 H29H 10:00 - 10:30 | SE5EAG « [EHASHRL
10:30 - 16:00 | S CE‘E H BIZRE)

16:00 - 16:50 | FEhENE DRI

16:50 - 17:00 | HFFsmfs « &7

™4

Satomi Magata 0077 ﬁ‘

AEOEEZTIE, A5 1L F—L 26 HOFFHIANDH Y, HFIAFERANZHLE L, %
B DRI, jt% WHEHEBIZEIR R « 14 40, REFEFEFA (84, FRFEA 14, XD ¢
3ATLULI, BESKTRIZHE LT > — hOBERIEE L RIZED NS 2 0@y T
RS

F T A VBB OWT, TROBHBIZEE W& ELE,
A TADHPRENERIE LT-2NEORA :
o JERMIL., FMIZE D ELLEETTETAEDTYT, BT 554 DRIV nbDHDT,
FrTA L EBME EHELNRBONEIGND EEA, Db, AT AT, B
OS2 DD T, FAMZE->TIHETHENS =TT,

A==V a—F 42— - 70 - Vol. 23, No5 2021



o BAEALSIORICHERNATE 5720, BIMICEE L ANH D &, IO ANDERMZR ENR
HARICHIZASTELZY LTIV LLVEREA,

o HHTT—~ZRLTV., ZEMa NTOMEREL LD Z LD, BIMICEE DBETRN
Tz, Slack EITHx ZRAEEER S, IEFICAD T FA ML LTEATE 5720 (H
HIBRMECIE, Z 2 F T Slack (ZIEA Ligw & T48)

. %ZEJ@E#F»%%EM T&E %,

o BiHLTZ LimEIRHD ADIK 572

BIHBRME O F T E L &R L7=INE o #

o BIMEFRLOLW NS HDT,

o AVEH—ITSITEHELNTAZENTEDLRFIVELWTT,

e [ find it easier to concentrate and focus when on site.

o WFIANRKRAIZBIMICTHEEIND LA X —DF « ZMFMTRKMTERNEHEUE Lz,
FRIZAEIEFRUA Y T A AR RV E BnE Lz,

o AUTAUTHEDONDN, FRIXFACHITCEE VEDIZ TN LV BRI K TE
LERI M,

Zoom & Slack OFIFIZSWT, Tt BHHREIZZW-72xF L,

o slack DWW DR/ ~F—DO—KPHLVWOR, HLWRETRLE LT,

e Slack TRZZHERLENOMOLFOEMEBEZICRV E LI, DSEA T U bEMN
ST,

o A1 TALDIFN Slack TOFEMMNIEIR TRMN-TZ,

o Slack (ITRFED PCIEEFFRI SN TN RD T,

e Slack TOaIa=r—Yavid, Ay FMeahTEY, 7—hA4 7L LTHEITHM
TL%, FELWa A Y RHTEIT TRENY £ Lz, Zoom TOII 2= —T 3 X,
hands on TREAFAHTL=,

o ATy I THMNPTEDIDIIRNSTZTT, ENDOADRVIMY bHENHRDLZENT

ETBBEILRYVE LT, —JFT, Zoom THMTDZ L1, N— FARPLLHEE L TTE
RN TZORRRFZME L TWET, BB THIE, 5T LRBRICHIT7Z0s L
FHA,

o FLTAUTIRLYETN, TLA 2T T b—L &> TREBIOHHKIZD > Tz
DT, BOVHm LT DO ENTELEORKRERDSLTT,

o slack CHOEFDER EZDRIEE R LNDDIEEN-T2TT,

e Zoom, Slack & HiZ : MOZHE ORI OKET 2HEIRTHLH 25720, THHDOXK
DSNTWRNSTZifE] R0, TRS o Toiiie] 2525 Z &N TE T, Slack : EDR
DI ONEZEMES BB 5720, iR+ 5 ECIEFICHRE ~7-,

o BNTWhnrolZ bbb, Slack ITEXALON, B/N— FABREN-T,

o slack ®ERMICHGEIZ ZRHEW2721F T, Bovolz & BnET,

e Slack IFFi#kE LTHEVENLBMTE L ENARTL,

o AVH—DFAXIIENENDOEBNHTHAIZHEL L TIEFISHEH S TEITRE LT
W& ETHEH Y B2 TT,

A==V a—F 4T Za—RA - 71 - Vol. 23, No5 2021



TREOBHEEEZWZTZE E LT,

HO, GPU K D= DIk L T &0,

slack channel #F—AZ LI CTCIHEITS E, BOOF—LORES R ENTZE DT
KBV ZEIRDOTELNWTT, AL F—OFIETTRSMERERC AR T T LY
MU BB LTHET S EBMERLETOA L ZT 72 a B9 200 TE
LT,

TaT gAY T bbb ol ZENRPoTDTEIN . 7r 7y AV T aE ST,
BT > TV DI 2 mE T 5 LW N AR TETLE THRWRERICRY £ L7z,
HOMEH>TXNE L,

GPU 7 77 I v 7 b AN VR GRBR T LI, IEFITOD 0T WERT, FH
M CEBEMNRT 2B/ TEl (AROIBEIIAZZEDOND L HIT/RoT) LKL
TWET, B BREHITIVE LT,

[GPU ZAEPNIZEA L7 (BHAWEA S HFIHA L7V 2, tNRETX 51380
HMOBKRELF O EDLETWARVMEEHYSE | 12L& > TE, A0 XS 2EE ST
FHEZEES T, % T L T el & v & BnEd,

Thank you for organizing this nice workshop.
HEFIZLVRBRICR Y £ LT, 4%, bolfioTI o EHNET,
E9bbuNES> TS NELE,

Tor— MEHERERLD L Z<OHFITHRLTHH AL ) T, WEAZHEZA T, K

BILIEDBEZREF L2 e B TR Y £, AENT M m v U A )V AEIYERIR D726,
AIENCSI & E A T A VB L R0 E LI, A T4 VBRARLTHEOAY v FHIELT
HLHx1-E )T, SBRITIRINELRRD S, T4 VB BH-BEOM GO A Y v F &4
DUEBREERELEZ CVELNEBVET,

K2 T — MEFHRERO NN LY

HY 7L

D2 =R AN * 3 20 2

GPU 71t 75 3 > Uik 16 6
T TAREY | BB ES R EHLHLTHRN

AT A v L BB 5 5 12

AT 1 2 3 4 5 A5
IR SLANRCONE - 1 20 1 3.0
HESHBRANE (TLEY) i <> #t 5 15 2 2.9
BOAT BN Z fijBEL <> % 6 14 2 2.8
it RS i <> iR 6 16 4.7

A==y ¥a—F 14T Za—A

- 72 -

Vol. 23, No.5 2021




F1EBHELTHD Y MIEHEHN TOTS I VIEES
[fE4E GPUS =%+ > T~DL R~

TN s
SRR b L 5 —

mm&mﬂzga(m)soa(m)@z \ZH7= 0, Zoom & Slack ZHWTAH LT A iC
T, HIIEIBR LT DUy MEEAH T 07T I 7#EEES 154 GPU R =% > 7' ~DL
ﬁ~Jm%@éﬂibko

KEEESTIE, I b PUEZRIH SN D FEITT TIAIH SN TV D B b a2 ED 7=
W, AN @ GPU RFIH Lo, 26fRIC, iRt ¥ —ICRE SN A——2
VB2 —4H Wisteria/BDEC-01 Z{EM L7 FEEEZITWE Lz, I=F ¥ VT IIBME R 2 — R
T—HEy NEFEDHIAKR, £ HDO— R T GPUALR GPU FIIFZh=E M Lig & % EET 5 CEfT
LET, HRMEY 7 —#HEBITMA T, GPU DAY UARRALZ—LLTHEML, %
HEE T — N GPUALCRI AN EOEEAHED 2 10H 7 0 FHRFHIR T2 Z N TEET,

DL #Cl. @Y (Deep Learning) (ZHE&S % H T, BEFED PyTorch X° TensorFlow = — K
ZHHTO GPU TR b L7z v | BELGPUIZ L B8 22 EICE D flA £,

FEBRL, HRKRPERER ¥ — = XET 4 THFARtL, PCr TR Zay ) —o T
A (ERTTV r—va vihs) oE, ST 4 — e =X - 2— BRSHT LA X
v ROBE TSN, FTRROBEICA L Z—L LTIWHWEEEE LD B,

o (UEFIE : =X T 4 T AR T4 —TT—= TV Va—a T —%7 7k

o ft E: =XETF 4 TARRIS T4—TFT7—=r Y Va—va T —%7 7~

o A . xXbET 4TRSSt =TV Va—varT—%77 b

o MEAAR 2RET 4T RRRE V=T YV a—varyT—=%77 b

o HEHBL . MASHT 4 — X e z— YT 2T Y=7 /TensorFlowUser
Group

o KHWMA : AT VLA Uy N F—TIF =T 7 /)0 —F7 4%— /
TensorFlow User Group

o RKJR=E : HURTERYT BERERATIEE 3R 2 4

o RIF o HURTERY BIRBERMIZEE EHEE 2 4

KHEEDAr V2 —/VIR1OBY T, KEEHETIE, T T4 T ETEF 2TV,
TDBITA L Z—LHHRE LR OKTF — LA THEELED TVEE LI AI =F v 7T,
KT —ALATORKIFMZZBS7-0, #ES1ABRE2HEE 1EMZETCHRMELE L.
HE 2B R icERER = R :U?EIJ%%~AT“;@E%L\ NAPZT = FTAZ =TI D%
ISEATOVE Lz, K1 IE@ESRBICERE LEEGEETT, SMAICIEEEY CHERLE
Wisteria/BDEC-01 % 5ifith 1 » AMFIHCTEAEBHA LT IV ARG HILET,

A==V a—F 4T Za—RA - 73 - Vol. 23, No5 2021



*1 AT a—)u

H R N
67230 10:00 — 10:30 | Wisteria/BDEC-01 ffi\ \J5 3

10:30 - 11:00 | AR L BIERER E

11:00 - 16:50 | 2 G#E'E H HIZIRE)

16:50 - 17:00 | HFF5mHfE « &7

6 H 24 H-29H £F— A THEE
6 H 30 A 10:00 - 10:30 | HF5Eis « [ HASHR

10:30 - 16:00 | S5 GiEi'H B HICHARE)

16:00 - 16:50 | FEHANEDFEN

16:50 - 17:00 | HFFsmfs « &7

ARIOEEZTIE, At 8 FT— L 16 A OHATHIARD Y | HIAEZANZH L E Lz, ik
BOWRRIT, K5 - OHTEEBAEORE - 10 44, RFBEFE 44, KO 24 TLE, #H

BETRIZFER LT v — FOERER & RIEO NS AITE 2 O T7,

Fr T4 Vg ONT, TRROAHREEZWIEEE L,
FrTAVDIPRRWERIZE LI-SINEORE
o FUIAOBREIHMEEN., EHiH LEVERIE L TN D720,
o SEl, FRICEREND Y —MBIMTERVERH Y £ LR, T4 Thorzizh,
BEMBZICBMTEE L,
o BIMOKENIEL 725720,

A==V a—F 42— - 74 - Vol. 23, No5 2021



o MHIENRMIELRNOT, TILEFNZZRY 9,

o T uv I HA NP

o BHORMAEHIKNTEZ

BB O 7 03 M F L L B LS NE OB -

o LHLAAUHASPERBRIZEHVONENDTTRN, slack TE 5 ERITUE 4722 FHIC
RBDMONGT, HEREMERIT T LESTL LK UE L.

o HMOFNERLLTWERWE L, AT/ TT e, BOOERRERICRAZTL
EHIDOTHLLIT N Lo TT 2L OADNLTHEETHITLEWHFIELH Y FT43,

e I find it easier to focus / concentrate on the workshop if I am attending in person.

Zoom & Slack DFIMITHOWT, TRROBHHEIZELWIZEE L,

o EOREBALEZ=RRONDNY SHNo7TT, SIS LTWEZNWTWEHENRA L Z—D
File D, BINE DI 22D hz ¥l LIz 72T,

o Slack IISHBRECIIFEX2WIES L H D,

e Slack IZTEHRMBIFHELDTE o7z L BWET,

e Slack EORLYIY BT =D A T EN tax EBHBITR D e ) A4 T L7, Zoom T,
hands on By7¢ v ¥ a & L TIHEZRMICROD Iono7c 2 L& ZHORTET Ko 72T,

o UT v A OHFXNTHEMMNTEET, AN FMETH, Slack [Z X DEEILE DT 1 & A
g TE LT,

o slack TP K- TENHLBMTEDL ZENALY,

TROBAEEZEZWEEE L,

o HBERVIRESTHO AN OBIEREZIED DICRHNE bR TLE I 12D, RBE
FfoTur I AT H Yy FERBEIMUTHRLY, EFERIC, SBERINCT 07T LE2ET
TEXDHEIICLTWEET L L8N £,

o HUORTTLLEEN,

o AL POTHMLIEDOTHERDLILT, HTFEDTWLEIT TRbY ELE, $2

HLBERHIUIA U H =D 2 ICWNANAS THRIZO > TV b L BnE L,

DL CliL, fHHEARETN4+T —HE > M@ minimum working example FI72 b DN H B & H Y

I oT= T, DLW DOERTEICE W HZTEL O HEHES & EFL

WIS TERHZSL B R DRI E 12 D DT,

BEMEEWZEE, E58HUNRESITENELE, 7

ARAEE SN TWIZDTTXTRIMT 5 Z L idiskieho7aml, F—h A "—LIiFH

RIS 52 L2 L BWEENE L

WHEILMPT 2l S 72 FIGHRZ L TR Y £33, AEIEFIIC GPU - 72 FIEH R %23

LHIERMBTE, BRENNRVEALTT EBWNET, £, TudlOBE N EIEEIZHE

TFBZENEIN-TTT,

Tor— MEFHRERERD L Z<OHFITHMBLTHHA7L ) T, WBERZHEZA T, K
EILARE DB Z T L2 E B X TR Y £9, 5RIE T = 0 7 7 A L ZEGYES RO 720
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A% El, RIENCE & & A T4 VEMBEE R0 LD, AT VDAY » N HHERT
EFE LT, —HT, Y7 NVOERIRERE, WS OPEELHY £ LI-DOT, Zhba ik
LTWEEWERWET, S%ITRNELRND, A2 T4 VBB LEBHBIEOTE DAY v
FERAEDLZBERELE X ThE Iz EENET,

®2 T yh— MERHERO NG LT

HY el

WH7a 7o v Tk 11 3

GPU 71 /T X ViR 7 7
A TA BB | BRI R EHLHTHRW

AT A & BB 6 3 5

PR 2 3 5 S
A SRR U <> E 14 3.0
EEOSHEBRNE (TLEY) i > 1 11 3.1
AT RPN B > # 2 11 2.9
T e i <> e 5 6 4.1
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F10RIBSHLT7HDO Y MIEHEHNTOISIVIEES
—BEE . AREZRETOYVSIVIBEAMN (Fo354Y)
B BB

FORRA g 7 —

ARTIE, 202147 A26 H (H) 124274 VBIME LT 160 [BEERER LT A 7 v MM &5
TurT I IEE T-BEE  AIRERE T 0 ST I U HRIEAMY (i - R
Bgvo 24— PCUIARZaryY—v7 s (FEHNT7 TV r—a e - HPCA—T Y — R
VT Ry =T HRERR)) ITOWTRITT %,

FIRFEF{E (Finite Element Method, FEM) [3R#%y RO BUEMEE & LT, $x 2B 2H AT
FHRICH T SN T D, FERER e FZERRSE D fth, NASTRAN (ZRFE SN 5 A REFRIEIC K 25
a— R BRI R < FEEERI A & & Tobk x4 22 0 P CRRET - Rl LI ST b, B
PREFVEITER AL O 71— DV RERE N DR SN TN D & 2 A0S, WHHLA IR S Th
LI ENHBNTWD,

Kt #—TlE, Kb ¥ —DA— 3= Ea—ZORFHEE LN H 70 75 v TGO
WhAEHPE LT, ix ol FIAIREREOHES? 258 L T/,

BAIRFEREOH, FEIIRFEBREOKY:, WHOMBNHERFICHEMRTEHHOT
HHM, WHIHLEERT 5 72O121%, HIZ@x OFEOHBMRIZE E LT, BEMEs, KiE7 v
FYRXLETa T T I T EEOCDTT CTHEL CTWOIYLENRD D, AREREZTO L O EIFFHE
1 HTRTHRT L0, A7 Ya— b REET, e ZATEKE 528720
W, ZHHICE S THIMERR &2 DA H o7z,

ARl Z—"TIE, 2020 4F 6 H 12 HIZH 134 [FEEE 3T, M1 ToORA L LT, WHHRIZIESE
HBALT, ANAVEERA LNV ZAF DL EBET, AREREZMNT 2 LR 7 B, %
E7NTY AL LZORECEMEBE N HEZ2 1 HTEMLIZE 25, IR TH Y
FEREWT E LR TE 2, D%, 2020 4F 11 A 10 BIZEERONE TH 145 [BlHE 4% 5%
fEL, SENXFNOLODT 4 — Ry I bELNTMAL LI E 2, TICWE Uil 8 %
et L7z,

ABFONE (R 1) 122020 FEAFHIGER L UTHEM Lz, BPEEINFHRE T OUFRE W
H T 2R EE AR a2 Ca— SRR T 747 v ARRER T (F 20 Ea—
SRR oA T ) REAES a2 o —T ¢ v 7 (KRR TR ER B R TERK)
NEFIAABRERIEAM] > OBALER CNEE AABETERLIZLOTHY, HHO THRE
FIEAMC) 1220, KOG L H Y, ZHE ICEM A2 TE L TH 50, Y B IR
WZR T,

SEIE, FIRO&SISR/RAVEFALT, FEOPCIS—RE - =RTHBRERZETNIS

https://www.cc.u-tokyo.ac.jp/events/lectures/160/
https://www.cc.u-tokyo.ac.jp/events/lectures/116
https://www.cc.u-tokyo.ac.jp/events/lectures/134/
https://www.cc.u-tokyo.ac.jp/events/lectures/145/
http://nkl.cc.u-tokyo.ac.jp/20w
http://nkl.cc.u-tokyo.ac.jp/FEM/01-FEMintro.pdf
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L (Fortran-C) #4 > A—FLTH 6L, BEW -BROLGESEN S, EHE (FEMMEH)
FT, EHLRZ, AREEI—RAEXAORERZ FIREMAEREDER) IO TRBHEL
1= SE#llIE R — L R— (https://lwww.cc.u-tokyo.ac.jp/events/lectures/160/) B I =Ly,
LEFMALELEH oI T055L0M RELLETHERSDCLELTEDS,

1 FEEBROHE
09 : 00-09 : 45 | AIREFRIEAM

09 : 45-12 : 30 —WILA REFRIE
13 : 30-16 : 00 ZWRITHRERE

16 : 00-17 : 00 W AHRESRE~DIE
17 : 00-17 : 15 R - B

FRPBGREIX 164, HEEIX 114 (4 34, K5 - 24, ¥ 64) Lizo
o MBS TRIZT v — M E LTz (RICAS:9), & 2 (TEMIEA & [FZ (5 BRI
DNESHT TS D, ERII R B O TFIIEIT 5 A AT 4.44 L35 134 8] (4.32) LV ITED -
7ebDOD, %1450 (4.57) L L TR 2otz iSRS OEEG EIZ DN TIE T4 008
LW BEnofzZ E bR LTWA LS, 7o — ho B HEGERMIIE

o 1IHTHEBTAANFE LTUIDENRZ OIS LW EE U

o Tl IILTOMHNDY | EERICERERIENED LD IEDN TN DR DI
FlLiz, HONREITENFE L,

o BUITHARNATLE, ZZFETHURNAEDHESIIRN 1RV ERNET,

o ATHRETY, BHICHEE . T nr I I S OBATOHE, S AROEREILH HRET
TR DS T2DT, Dl LBRITIT D > TOTDFE T LI,

LWo R a Xy R I TV,
S8E FU0SAVEBS] ZHDICEZATWKRENRHY, K4 —LLTHERS, 7
OJSSVIEBOSEOHYFEHHEL TRALTWVKFETHD

x2 TU— bERER

FERL 1|2]3|4]S5
(a) FEHEEEH HOeEN 712
(b) HEEZHEENE (FLEY) (GRS I1{1]6]|1
(c) EATEEINE (GRS 113]5
d) Vo Fnrus s 2AR fifi FL & e 1414
(e) WifdHE (¥ 4.44) AR i 2 1315
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MEBMHEI HERET7 AT UORENERL ALY
FiislavEa—T4>T T[HERHTHEDHOTI/ILFO
T7IATS2UTAMI (054 0)

s B

FORARAE A 7 —

AFGTIEL, 2021 FFHE ST - S2 PN I Uiz, BRPEAGHR T ORPBEG L T R SRR
HIEREHE) SRHERET AT oA REER D (R 3 Ea— 2 RFEER) ALy RIS
AL a—7 47 (RERELYRIPERERR LPHE) TRPEiE R oo o~ Fa T
Tar g I 7 AM] NCOWTRT D,

TE~A a7 oty b Ow VT arbiEsR, fx27a 77 I TETAPRREI AT
Do HTH OpenMP [THEFAT (T4 L2 T 4 V) AT L7200 TREIC NEFHL) BTE D57
W, InKHHINTEY, Hx 2EEL RSN TN D, AEY ~OEFEXIAL L SR FEREC
EZ B X572 I —2 A7 (datadependency) | 23E U AA I FIHE A FEhE 9 A 121X, w7
T—=H D ~IEZ HHETHENH DD, TO XD 7RRIT OpenMP [T OfFFETHFEL < M
D EF BN Z LIERY Y, KR T, TARREELED HEN LEITH 255 L L2 ICCG
B 2B E LT, BRI E oo~V TFar Fu s T I o S B W CEE T — X FE,
reordering 72 E DT /LT Y X LIZHONWTOHEFE, A2y (KBS A —/—a 2 B a—H
AT I (Oakbridge-CX, OBCX) 2) Zfliff L7=58% & FEhi L7,

HBEABOFHHIZONWTIE, Vo7 R=UNbERAE T n— RTELHDTELLESRN
TREERV, KRR TIE, ZEOSR Ny 7 7T 0 REZE LT, IRIEEHHARICOND
C Fortran, C 52 & 58 % Hefii L T 5,

AW Ehex DIl oo oA L AEYYE | O, 2 TOiHFHEE Zoom \IZ L 54
VIA U CHE LTz, ARHEFRIT4 A 7 BICHEE L2, SR ORBEEMRNELEZEELT, 4
A7HE 4 BIIRACHERZEHRLEZ (K1),

IR 1L 56 4 (BEAEANGIR T 144, BHRBET 747 o AKER T 184, ALy R
WHa L Ea—T 47 1 244) T, FEE (544) ROORHEMN LT, HEEIE 35 4 ~40 4
BETHD, BRIOFHRIEHE LT, 777 FLo#BEOH 0 2% ITC-LMS #H T 10H
KLTBY, ZhEFIALTEELTWDFEL VT T D,

2018~2020 FFLEIT0CEE LV 2 7T X 7 (Sequential Reordering D 9245 & FFAf) % LA —
MR & LTy, ARAEFEIE First Touch Data Placement (2R3 B R0R0A G ikl & L-720,
BB 13400 21 AN L (35 074 (20184F), 104 (2019 4F))

2013 AEFELIE, BRHIRFEROAHE L T3, #%Z 0L O AFETEMEL Tz,
2017 GEENDIGETEM T2 2 & & Ui, BHEEOZHITML TR Y, 2021 451386k
FHOWEHE LR D 56 4T 31 4 Thoiz,

! http://nkl.cc.u-tokyo.ac.jp/21s/
2 https://www.cc.u-tokyo.ac.jp/en/supercomputer/obcx/system.php
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pate D [Tte

Apr-07 (W) CS-01a Introduction-a

Apr-14 (W) CS-01b Introduction-b (Introduction-a and —b are same)
Apr-21 (W) CS-02 FVM (1/3)

Apr-28 (W) CS-03 FVM (2/3)

May-05 (W) (no class) (National Holiday)

May-12 (W) CS-04 FVM (3/3) , OpenMP (1/3)

May-19 (W) CS-05 OpenMP (2/3), Login to OBCX
May-26 (W) CS-06 OpenMP (3/3)

Jun-02 (W) CS-07 Reordering (1/3)

Jun-09 (W) CS-08 Reordering (2/3)

Jun-16 (W) CS-09 Reordering (3/3)

Jun-23 (W) CS-10 Tuning

Jun-30 (W) CS-11 Parallel Code by OpenMP (1/3)
Jul-07 (W) CS-12 Parallel Code by OpenMP (2/3)
Jul-14 (W) CS-13 Parallel Code by OpenMP (3/3), Q/A

1 BETVa—L
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ReE&%

ARETIIFIHE D&MD b DAL EEL T g d, UTOREEIHICH S W TREL T &
é W,

HOE T IH

1 WEIR Atrvx—DRA—N"—ava—X—v AT LOFHHFICL o THEHERERD
Rt 2Rk LET

2 AR ICO W TR YREREATIEIE T E T,

3 fGEAT & L2 icoN L, IRRETERfTH 2 &b £9,

4 JFREBEOITFRCHIRIZB O F-AD, YV —Xin#ETE2L b Y T

5 7007 LOEHAKRICEZGE MRl HEEZB22) 13, AUciE—HosiitibL
BfE D Web ~— SFICE% B L, ZD URL 2532 X5 LTLEE W,

6 IR ZIC L T{EE

7 JERaE, A4¥ A4 RXT, R=YORAIE ET 20mm, A4 26mm, ~v £ —15mm, 7 v X —
10mm ICFHE LT L 2T, FEL 3R S22 3w, PDF JEA(7 + v MDA
H) DSERFRGE BT A — I T uketsuke@cc. u-tokyo acjp ¥ CReHAVF T,

8 HHINZFRIZ. At v Z—D Web =i 7=LE T,
https://www.cc.u-tokyo.ac.jp/public/news.php
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[R=—a 21— RTLAAERN]

BHLtE Web RX—2

H—ERXEA, BERRAE https://www. cc. u—tokyo. ac. jp/

https://wisteria-www. cc. u—tokyo. ac. jp/ (Wisteria/BDEC-01)
_ ee 4. s | https://obcx—www. cc. u—tokyo. ac. jp/ (Oakbr idge-CX)

KRR, Y= TLHRGE https://ofp-www. jcahpc. jp/ (Oakforest-PACS)

https://reedbush-www. cc. u—tokyo. ac. jp/ (Reedbush)

BEWVWEHEAR BREWEHEE
A—NN—aAVEa1—42 AT LFBARAZREE
F FA B A BE % uketsuke@cc. u-tokyo. ac. jp
ERAZIERD AT LE

FRBHRARIETFT— LA

TRT S LA - AT LRAIC _ ~ :
B4 2 2P https://www. cc. u-tokyo. ac. jp/supports/contact/#SOUDAN

OATFLIZEAT AEE - BE voice@cc. u-tokyo. ac. jp

(IPRy hT—YEHKDORR 4]

Y R 7 LA w2+ &
Wisteria/BDEC-01 R—/8S—a v Fa1—4% wisteria. cc. u-tokyo. ac. jp .
VAT L LUTDHRR FDfInh < HEfE L FE 3
(Wisteria-0/A) wisteria0{1-6}. cc. u-tokyo. ac. jp
— e e obcx. cc. u-tokyo. ac. jp
Oakbridge-OX A /¥ I ¥ Ea—3 BTFORR kOO IR L ET

obex0{1-6} . cc. u-tokyo. ac. jp

_ e e ofp. jecahpc. jp
QakforestPACS 2/~ ¥ E~—% BT DORR b QAL ETH

ofp0{1-6}. jcahpc. jp

[ S SR, reedbush. cc. u-tokyo. ac. jp .
e A ety 2 22 TR | TR romhs S LET

reedbush-{u{1-4}, h1}. cc. u-tokyo. ac. jp
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