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PRIMEHPC FX1000-FX700 FUjiTSU

O PRIMEHPC FX1000-FX700(_(x. A—=){\—3>YE1—%
i@;'C‘@'Zﬁﬁéﬂ'Cb\ZaARM7—:\:7_-’]9'-170)7’Dt’\yb‘A64FX
Y& Ek

A64FX processor

S =

v Scalable Vector Extension (SVE) 512bit SIMD
A PRIMEHPC FX1000 PRIMEHPC FX700
_ . FBARMURS AT LAETD RAHA— Rl —AEUTE
v\ HBM2(CEDXEUNY RIgZRIRHEIE 384.)—R/5vY 8/—K/2Usv—
Kis EAYe)

v BLEHIE

ANANENEN
ANENENEN
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ETBEERYINAAY)
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FUJITSU

O FESHEFDOTNT—3>0DFX1000+ FX700 L TOTERE - EIIZNRICBLTx86H —/NEDEBNTZEREIZERL,
x86H —/\LLETEHRE"

HOERTF

MH-EF
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144 IS
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111
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127 I
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1.33

3.18 I

1.90
1.9 NG
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OpenFOAM
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FrontISTR

x86H—/\LEEHRh
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N .21
323
I
4.40 FX700
a3 ® FX1000
I 3.78 P —

FX1000: A64FX (2.2GHz x 48cores)
FX700: AG64FX (2.0GHz x 48cores)
x86 server: Xeon 8268 (2.9GHz x 24cores) x2sockets
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I, 445
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. .S . . ‘
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Amber Ansys Fluent /\nsys

(by University of California, San Francisco.) | bkioepm@ ... @& | o

Gaussian 16 COLMINA CAE I FiAtHs Al
(by Gaussian, Inc.) (BLERS)
VASP

(by VASP Software GmbH) PRIMEHPC CONVERGE

Y CFD SOFTWARE

FX1000

(by Convergent Science)

Cradle | scFLOW

(by %ed HEXAGON & Cradle)

COLMINA CAE 5%
>=i1lb—%

PRIMEHPC FX700

(BELEkat)
Poynting Simcenter STAR-CCM+
(ETEHRA) (by Siemens Digital Industries Software)

Ansys LS-DYNA /\nsys

NAG Fortran Compiler
(by NAg)

ESI Virtual Performance
Solution (VPS) e ol .

(by ESI Group)
= [EE | TEMEEREH
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BR7IVF-33y—E (2023F108AR=) FUJITSU

O FX1000+FX700(CHBFBERAT IV —23> 0, BRI —HS0OHR1H WR MAROT VT -3 (3 EE I TEEERE

7IVr -3V % RO
Ansys Fluent ANSYS, Inc. (ﬁ{fﬁﬁ? YIVIN—BRED iRt
~32)
COLMINA CAE MITERS o impoean SRAHTTRE [EE CE R
HDDICH Eﬁ#*ﬁ'
(FRARRRAT) Convergent Science - YILN—BEEED iR
CONVERGE (TS PIRFAIEE: KR AHIDA)) IR B THFREE
Cradle CFD | scFLOW HRSTYINIT7IL1 RV RHtETHE EE I TEMERRE
Simcenter STAR-CCM+ Siemens Digital Industries Software EHAIEE EE I CEEERE
- Ansys LS-DYNA ANSYS, Inc. Rtulae S & | CENEMERR)
= ESI Virtual Performance = BT LB (BAFE) D AR
1BERR po g
(RSB Solution(VPS) ESI Group Tl EE | CEMERERRE
5DKD COMINACAE IF>S1 mtimratatt ReteTRE E5 TR
(%mﬁmﬁ) . = S P =1 =1
Poynting E Bttt Rtnlae E & | CEMERERRS
Amber University of California, ReTTse (S5 TR
e San Francisco
Gaussian 16 Gaussian, Inc. Rtulae S I TEEHERFE
VASP VASP Software GmbH RHtAIEE EE I TEIMENERD
£307 ] NAG Fortran Compiler Numerical Algorithms Group Ltd EtrIEE

* [BEIIBIZER7IT—2300EHRIIHPCIOWebY A hDSIBTEEY, (https://www.hpci-office.jp/)
BN A—ARNSUTERIRF
A1 RAOETOT I -3 Ald BRI - DOEIEF A EREIZETY,
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Ansys Fluent

O Ansys Fluent(CDUL\T

A VAN NN

SERMMIEETIERIAL. e ORAIRSReFT cE5mAchYI N7
ARAENDIBMRETEET I 2 IEFEN DRI AT T 3 DRE LA OYIIRET )L 255
SEHEIBER : https://www.ansys.com/products/fluids/ansys-fluent

FX1000- FX700Ma)\F (CU)—RFH

\nsys

FLUENT

[o®)
FUJITSU

@)
v

HEREARSES LMEREFHTICOWVT

FX1000- FX700CF|FA 0] BE1RAnsys Fluent a/\—3>%1))—2X (Ansys 2021 R2ZN—2Z LT 3)
SDY=ZENFIN =3 EFAEAmAR T, PRIMEHPCI)—XEIFEAR OEITAIVT MBI
- Ansys Fluent 1—H1EANSYS, Inc.[CFEINIEAFATEE

FX1000+ FX700_tTTF A I+ Sl &
- FANT—=REUTAnsys FluentDIEEENSFN—JET )L TdH%“Ansys Fluent Benchmarks” Z{E
- FX1000_ET1,536 075 £ THREEEH (f1_racecar_140mETIVEEMR)

o [B&IToFvrL>>"
v 2021F11A&NIEE] EToMREEHTiZFE (GRERAM @ eh AR)
v BT RAEZROETI (“Ansys Fluent Benchmarks” [CHIF DERARAE
D7 —4) ZFL\. 1000/— R _EOSTEYY X ETHEE- 2T —3EY
T4z EHUEFE
* AL, HPCIS AT AFI AR GREES | hp210283)%BU T {LFEAFTFROZ—/(-1>E1—4
[EE05THEROIRMEZF. EMUTVET,

¢  FX1000 L CRIFRAT—SEUT(ZHEER @ FX1000+FX7000)%E 115NZR (I Xeon Platinum 8268 (2.9GHz)z _£[E]%

(Gp=E=1T)
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FIL—Zh-ADDOZEXDFN (1B T HER)
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Ansys LS-DYNA

O Ansys LS-DYNA(CDUL\T
v EMRERBEERAT I EER, EEREY-RIBIINFI(SVIRAIZ1L -3V T I T

v FX1000-FX7005 XU B & | TRYICHI BRI REICR BB O CAEBE /T (FEA#T) YINITIT
v 20215 (CEAEEARZIRMBIIAL . 2022 (CBREARE IR T E

https://www.ansys.com/news-center/press-releases/10-15-2021-ansys-enables-more-sustainable-product-development-with-fujitsu

\nsys

LS-DYNA
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FUJITSU

O HEBEARSES JUMEREFHEICDOUWLT

V' Ansys LS-DYNAD T EHERERARIEF H
3,00007 M) FTHRT —SEUT 1 ZHESRE 7
v\ FX1000-FX700_+ TENICENZREZFE

v

Normalized power efficiency

= N
N W

o
o un

2.39
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FX1000
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1.00

Xeon**
(2.9GHz)

Ansys LS-DYNADTE I 5HER
(1/—R, Car2CarET ), 240 5 E3R)

* FX7000774 )3 27 LEFEFSZFIFA
**Intel Xeon Platinum 8268 x2sockets(2.9GHz x 24cores)

o TEBITOFILS™

s

SIEEEN DIE MR SRR REDARATICBE I BH3T:
v [EE1T3HI7%AE3,000h BE0E S EEFZL A =M
v —tEEANBABSETESEETBOTIET. IEROBREITOTRO—FiZHEHIELT12,0005 —AD
BB EEEMEEET ., BI8LATINGRE/INT D A /INSIA—FE U B OFEMRITFERZUNELTU
io g@ﬁ@*ﬁ%ﬁ%’&?ﬂﬂﬁ?—@tbt HREEOF AEE L E R T 3EEMT — 7220 RERIRZIASH L
S¢ELTLVD.

S-HSERANSYS, Inc. L EILT BN 1L TDAnsys LS-DYNADYEEN) L 03| SE=EnMEs ]

BB EEEFEFOA—

*HRAFRFIE, HPCIS 2T LFIFRAZERR (GRES : hp200228, hp210089)%iBU T, ML HARADOR—/(—I>E 1—4 BE IS EERORMEZ 1, THELFEUR,
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. —7Zon Vel Sl
CONVERGE )CONVERGE FUjfrsu

O CONVERGE(CDWT
TEBEEXYS 1, BRITOUIARZ BYIEET )V, ONAMMEZERIGYIVN - BB EERFR 2 S B(CIDIROEEEREZ B AR ACFDY I hITY
A REEDEFTHA (T2, MEIEST JRIZRRE. A>T, . 5-E>. 2ofh)

SEHBIBER: https://convergecfd.com / https://www.idaj.co.jp/product/converge
FX1000+ FX7005 KU TEE 1BV - & H

A VAN NN

O HEBEARIED JUMEBESTE(C DT o [EB&E1%ZAV\:CONVERGEDKE"

CONVERGEDZADEBHEEEDBNEZFX1000- FX700 L THESR. | v IS OIRINF-E E2BMIC, BFER, BERMEM. JvF > I RER T 2R (Internal
Combustion Engine: ICE)ETILEBWVEIN A —-RBIRRBES S1L -3 RHELE

. v REEENYY 12 FVGEIME E RIS R Z B URLESERITICLD. UK EUIE N KBS R HESR TE2FEHIR G TE

ELRETIV LES %Zﬂ%Fﬂ_CTGTlJt_

BWBEET) Lagrange2phases | v FESROHVID IO D> OIRINF-3IRE EOHFBST | FBERVWYF I FRIEFRITZLCLD., IBEFHEINS
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SEETI S[==lEe

Drag e-fuel REDFTRMDI > > ORFERE — ROM) LICEZT S5 IDIENERFEND
yyEs),  oreakwe ~-
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Evaporation RER=hK
ovmoan . e :
LESHERE % FA L\ B RIS FRRZAT L) /Q ‘ ‘
(BK1,0005 &5, FX1000 | T384 5 TEiff) =V )

Turb. velocity Temperature Q criteria Q criteria=5e6, -5e6

® O

v’ FX1000_tE 300075 _EORIFRRT —SEUT1%5E:R
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< WEAE
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1 Il 1 1 1
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g 1154 g
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£ ol HEEFN Ays 18 AYYIH4X AREFN MRIRES ) bl EHERS
3 1891 ; : : (RRIEETEID %)
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Cradle CFD | scFLOW

(4 4 HEXAGON
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(o8
FUJITSU

O Cradle CFD | scFLOW (CDWL\T

ASENENEN

FEEOZ MG F(CFISUIS B BR AT 2T A
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SHEBEDBNER FX1000+ FX700(C CHESRE 7+
Cradle | scFLOWT{ERUTWSHRRZVILIN—(CDWT, FX1000 LT
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HMBRIRZZENTES,
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Poynting

ASANENE NS

Poynting(CDU\T

[o®)
FUJITSU

ETEHNBIRUL. FOTDE* 2BV = RcEBRER ARV I D17
FOTDIEF A BB IREZ N EETE—75 . IERICEVILSIZNERZRI T2, XEUFIEIRCHRFRZFFDFX1000 - FX700(CHB VTR TR L VEEMEREL TN 2R 2 FiE
EFHRIEIR : https://www.fujitsu.com/jp/solutions/business-technology/tc/sol/poynting/

FX1000- FX7005 LUTEBE I ERFEH

O MEREAMRSED LUMMERESACDWVT

v
v
v
8

VI —DEEHEEZ R E 7
115,20007 5 F TR —SEUT( 2 HESRHE H
FX1000-FX700 +CENIETELRE - BHRIERZRIE

X7.5 x6.7

x2.8

2.9
I I x1.0x1.0
I

FX1000 FX700** Intel Xeon***
B STERELL (XeonZ 1L UIAE)
m BHOZNELE (XeonZ1EUTABE)

o 881" hIDHECERIRS 1L -3 D] gett

v’ Poynting|_ L BB AFIREBREM T2 &5 1 £ TR

v BEENEHE/BEENRBEEBDOSGERS T (CHhERERBDDERIEEDMZAECENE

v 05JBIBF TETIUEUIBIE RE T RELI100mIREDFAT AR T, LA R —> > 5EREDIEABEET
(FERBTER BemPl T OHHIBIE DR &% S I BRER AT N 205 TR TS5 2R

BT 0.5J6I8F
SHEESH: 2805/ ([E5&E1115,20007151) fRATFER: RENEBHIIHEERDOERAEDNT

*EDTDZ: Finite-Difference Time-Domain method(BFRZEDBFRISEIZZE) **FX7000 774> 27 LEUTFEFSZFIF ***Intel Xeon Platinum 8268 x2sockets(2.9GHz x 24cores)
oo KRR I FEMAFTFI EDEEI ST RIS Y NI 7 — ARRRRKIC K> TREESNFE L.
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FX1000 - FX700(cHlFB0SsD1EBE

FX1000+ FX700 Dx86Y — /(L LEEXUTE T ELRE

OpenFOAM
TRARERAT

FrontISTR
KEEARAT

OpenFDTD
BRI AR

ABINIT
£—FRIETER

SALM
— R 5!

QUANTUM ESPRESSO
—FIEEtE

LAMMPS
BEd iE:
... WRF
BEESRET

~ MPAS
DIRGRET L

SPECFEM3D
MR IBAEAT

x86
— 1.3
1 1.2
1
* 92.0
. |
2.3
: 2.2
2.3
i 2.2
— 1.6
: 1.5
1.3 W FX1000
i 1.1
FX700
— 1.1
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1.4
| 1.3
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: 0.9
1.2
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Computation speed normalized by x86 server

15

L
FUJITSU

ZNBDOSSICBWVT. FX1000£FX700 DETEIRE (Fx86H—/\
LU TERA2.3fEED TV,

HEREETECLHTER{IEEN TV,
SVEZAWENAI07 —FF7IF v D=
BN RIBOIL AL (HBM2)

AGAFXEFCA—RF1—=>T2NTHD, /A S5BLUS14T

SEESNTLS.

FX700

FX1000

Benchmark Platform
FX1000: A64FX (2.2GHz x 48cores)
FX700: AG64FX (2.0GHz x 48cores) R
x86 server: Xeon 8268 (2.9GHz x 24cores) x2 “
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FX1000-FX700[cBlF30SSOEHHE FUJITSU

FX1000+ FX700 Dx86T —/\ELEERUTZ B HRNER

x86

OpenFOAM _ 4.4

ek !

FrontISTR H 5.1
KSR

OpenFDTD — 7.3

BT
ABINIT _ 5.4
—RESTE
SALMON _ 4.2
—IRIEETE
QUANTUM ESPRESSO _ 4.1 B FX1000
HIREE EXY00
LAMMPS _ 3.8
DTENNF
WRF 4.4
TRIFRSKRET IV 3.2
— 3.1
iﬂiﬂ%’%%T)b :
I
SPECFEM3D i R 2.6
Hh = BT ARATT [

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

Power efficiency normalized by x86 server

16

FX1000LFX700 DEIIRNER(FIx86H —/)VELEERL T, M EKEB 21
ETHD. IFBCENIREZOTND,

FX1000(3Green500T bR EEELEUEIXRIFTY./O0S—H
EONTVD, COTV/0S—(FAFUERE B AT AICBVT, &
WEBHRIEREEIRT S, FX700(33v—>DHAICZESIATLANADT
W3zt FX1000& EEERL TEHDRIZR(FRROTLVS,

FX700

FX1000

Benchmark Platform
FX1000: A64FX (2.2GHz x 48cores)
FX700: AG64FX (2.0GHz x 48cores)
x86 server: Xeon 8268 (2.9GHz x 24cores) x2
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FrontIiSTR

FrontISTRICDU\C

[e®)
nand A MITSUB®SHI FUJITSU

FrontISTR (34 —T>Y —AD KRR SIEEETFEMTOI S ATHD. KZEHZ, ¥t RIBIFRIM RN SORAL BIFRAZER T L5 5B L TR

RI(EITTES.

FrontISTR (3 FrontISTR Commons (https://www.frontistr.com/) (L&D TRREBIVEMIN TS, Ffz. A64FX EFDF1—=>% 11— R% github.com

(https://github.com/fuijitsu/FrontISTR) MBS AFIBENTED,

e =R ]
7,600 R BROIEMIHERSTILATETINEZRAVT. 8
ECBVWTEA1600./—RETOFrontISTR DA —3
BV =R U,

o5 ideal .~
o o
Q
= b
o
3 :
34 ; ~930sec@1600nodes
=3 ~ 1298sec @800nodes
o L
2 L
E 7 2447sec @400nodes
&1
0

4368sec @200nodes

0 200 400 600 800 1000 1200 1400 1600 :
# of nodes

FrontISTR OO 2T —)VIkRE (KRB RUMBBHR2E R,
RIZTY 13538 SSORAIUB(TECGIE. J— Répfzh4p12titiFl)

SEITOFvL>o*

ZVYEN MRS ROIGBHACS T ACEI T 2 ZE L@EN TR
BEBUREINIL MR VSN 25 ERC S T A OB 14 2 S0 95 128b (.
ARUEFATDNBEESN TS, MEROFTARE T, [IEAEHEPD
FRFERESR I BTEUNTERN O,

K4 (F200n5ERA1600F TOEEDTE/— R2EAL. 7,600 &R0
AR ET VDR AN RN TSt E DT RE THH L =R UL,

S, BROT - ATRBHEL S TAOFIZRITIBCLICLD, K&, S0, BLRFSDELL OIAEHR
HEAEIRARE . ARV IEOBIMRZBASNCLTLK,

| K. 2mm x Imm x 1mm area, single case | | BA=: 5mm x 5mm x 1mm area, multiple cases

3007
B

Scale up

with Fugaku XN

e

FEHlHE

7,600 &z
300 &%

*ZOFTEIFEEYSY REFIFAOZESECAI TZIE-FOCUS-VINASO R FIFAE Ciefitenst B &R M AL TEITUE
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OpenFOAM FUjiTSU

O OpenFOAM(CDW\T

v Open-source Field Operation And Manipulation (OpenFOAM)($A—T>Y—ZMDCFDYINIIT T, BB OELRARTE OB ERFRITILEEZ T
93, (https://www.openfoam.com/).

O 4gesT
vV ETEEREIZDIHATXE6LDERL, I-RF1—Z2JICEDERIEEN TS, L—THEEICHITEIRI NALDIBEC L O TABAFXDETEIRE Z AS(HET B,

v 2RO FIN-IET I EFEITUR. 1D(EZEHE#TDmotorBike(LES)ET )L T, HI1D(IERIKARATDmultiRegionHeater (RANS)ET )L, T#Hd. motorBike®T )l
Tl(d. PCGEGAMGD2FEFADITHIVILINZER Uz,

ROFI=DET VBT %R FX1000 A64FXDEEAT—I
§D _ FX1000 A64FX TUNED  ESSG_—_——— 1.2 1 300.0  r——oterBike GAMG TUNED 2oM cells
(]

multiRegionHeater £ FX1000 AG4FX ASIS 0.89 5500 |8 moterBike PCG TUNED
= .
2 x86 IS 1.00

200.0

© FX1000 A64FX TUNED I 1.6
o< g

- : 5= FX1000 A64FX ASIS 0.92 9 150.0 40M cells

motorBike ISRC) 5]
€ x86 NN 1.00

100.0
e FX1000 A64FX TUNED I | .33 20M cells
@ o 50.0
E O FX1000 A64FX ASIS 0.99 10M cells
£ x86 NN 1.00 0.0
OpenFOAM: v1812 1
Benchmark Platform . 0.0 0.5 . 1.0 15 ° ? ! ° ¢ °
Computation speed normalized by x86 Nodes
FX1000 A64FX (2.2GHz x 48cores)

motorBikeET)LDIFRT —SEUF(—%R Y JTECLEHIL TETILAR

x86: Xeon 8268 (2.9GHz x 24cores) x2 HBEDNRFI—IETINEFITUR . FX1000[CHBWTASISEF1—=>) - R A TEEEIAE TS, FX1000(3 I B (V2 —SEUTAE R TS,

ljjj_'—g muItiRegionHeater&')‘J:UmotorBike WTWo F1—Z2J(CE0T. x86LLEE L TETERE [EFRICBH TV,
(multiRegionHeater: 15M cells, motorBike:10M cells)
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WRF

WRFICDWT

The Weather Research and Forecasting (WRF) Model (X E DAY RT — VBB R FIRS AT LATHD. KRBOHRHB LUK FIRICGERINS, COY

L
FUJITSU

JhI17 (3, 2ABFAOBFRIIFTI— R, T —FEUES 2T A WHESTEOYR—- MU RT AORVLIRIENNFEITHS.

(https://www.mmm.ucar.edu/weather-research-and-forecasting-model)

VRSP

TE(INFI—IFETILCONUS 2.5KmDsHIFER THZ (CITEF2/—RFJFHLTWVS) .
AG4FXS R T LHIFBWRFOEITIHREL, AGAFXDZ VXTI MEICL O TZDMMDI AT ALDEREO TS,

WRF v3.9.1.1, CONUS 2.5km 2 Nodes
Fx1000 Ac4Fx [ | -
FX700 AG4FX 1.72
EPYC 1.66

xg6 NN 1.00

0.00 0.50 1.00 1.50 2.00
Computation speed normalized by x86

EITIRE (T Seconds / timestep” TEHHLIZ,

WRF: version 3.9.1.1 (F1—=>%1—R)
Benchmark platform
FX1000 A64FX (2.2GHz x 48cores)
FX700 AG64FX (2.0GHz x 48cores)
x86: Xeon P8260M (2.4GHz x 24cores) x2
EPYC : 7742 (2.25GHz x 64cores) x2

ANT-4
CONUS 2.5km
-1501x1201x35

-3 BFfE Pk

(https://www2.mmm.ucar.edu/wrf/bench/benchdata_v3911.html)
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LAMMPS

LAMMPSICDOWT

L
FUJITSU

Large-scale Atomic / Molecular Massively Parallel Simulator (LAMMPS) (344 #5252 BREUCR D FEINF D21 —230 01— RTHd. ZOYIH
(&, FHCAHETEMETRITI DLDIEEFTEN TS,  (https://www.lammps.org/)

FERE T

FX1000D)ZE1TIRE (Ix86(M1.134ZL 2o, SIMDALET =TI ZADZNZRAB(C LT, FX1000LFX7000 4 REN E] EUTE.
ROFI—IETIIVOCHUTER SMC AU, BRIV — T D90%F2E % LsHBPAIREMODIDYDERSIHSIMDALE S AT RIRIC L TE W EREE Tz,

LAMMPS 7Aug19: CHUTE, 1 node

rx1000 Acarx | W T

FX700 A64FX

e, 100

0.00 0.20 0.40 0.60 0.80 1.00 1.20
Computation speed normalized by x86
STELRE (3 “Loop time"ZRITELTLVS,

LAMMPS: version 7Augl9 (Tuned code)
Benchmark platform

FX1000 A64FX (2.2GHz x 48cores)

FX700 A64FX (2.0GHz x 48cores)

x86: Xeon P8260M (2.4GHz x 24cores) x2
AHDF—4: “CHUTE” Granular chute flow

12,800,000 atoms (/node) for 100 timesteps

20

Computation speed

LAMMPS 7Augl9: CHUTE, 55 X7 =)l

10
9
8
7
6
5
4
3 —— FX1000 A64FX
2 /I FX700 AG64FX
1 [] —HE—x86
0
1 2 3 4 5 6 7 8

FX1000L FX700(3(F(FEBAEM R 2T —SEUFT1ERBO TV,
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QUANTUM ESPRESSO FUjiTSU

QUANTUM ESPRESSOI_DU\T
QUANTUM ESPRESSO(3 56— [RIBET B AV B F IS T B L ADRT — VBB BERETOIDDOA—-T V-V ITNIT 7 TH D,

(https://www.quantum-espresso.org/).

LR

QUANTUM ESPRESSO 6.4.1% A\ TA64FXDEITREZREL. BERBELZ1L -3V ICBVT. A64FX(Ex86 (2.9GHz x 24cores) x2 ELEERL
s EimsE T, 1.3MEEEE,
HTRIETR High CQET ELE S MIBESIMDR B 4T, LUBEGL,
i FFT BLSIROILALSIMDERRICLOT, 1IERROIE,
L © BLAS i FpyS 10FIAICEST. AEMREELOR,
it 3 " /‘J Low D 1.2
DFIEE EBFTEE © © 1.0
£
N N E _g‘ 0.8 QE o
QEF benchmark(CHBU\T. A64FX(Ex86 (2.4GHz x 24cores) x2 ELEEIL T, 2206 \%}
1SAEAZRERL), 550 QE
. : 2 204 1.31%
Computation speed normalized by x86 g EY FFT FFT
0.0 0.5 1.0 15 2.0 S 202 - A
S y— o0
x86 (2.9GHz x 24cores) x2 FX1000 A64FX
GRIR443 = * A JJ7 —4: Structural Optimization Simulation (SCF calculation),
QEF/benchmarks/small-benchmarks/test_1.in, 224 atoms%{§F
W FX1000 A64FX M x86 (2.4GHz x 24cores) x2 *1: ELPA Z[EB{BEsTE TfF A (https://github.com/fujitsu/elpa)
PSIWAT: QEF/benchmarks/PSIWAT/psiwat.in, 8 nodes :; Ezjn/:Jiiizf?ﬁ::%—{;ﬁadbtﬁm%ﬁﬁﬁ(https://g|thub.com/fuutsu/fftw3)
GRIR443: QEF/benchmarks/GRIR443/grir443.in, 8 nodes ) h K olatf Y
Benchmark platform Benchmark platform
FX1000 A64FX (2.2GHz x 48cores) FX1000 A64FX (2.2GHz x 48cores)
X86: Xeon P8260M (2.4GHz x 24cores) x2 x86: Xeon 8268 (2.9GHz x 24cores) x2

21 © 2021, 2023 Fujitsu Limited


https://www.quantum-espresso.org/
https://github.com/fujitsu/elpa
https://github.com/fujitsu/fftw3

AG64FXTDOSSHIAERIFIEHR/Y—ILORE iy

SpackZFAVEA VA R=)LHA REEILRZAHVT

ER(LF 21— 1BERE/ YT

() oss-patches-for-264fx/Spack X |

< C (0 @ github.com/fujitsu/oss-patches-for-a64fx/tree/master/Spack

Build Apprications with Spack on A64FX

Spack

Spack is a package manager for supercomputers. See Spack About for detail. With Spack, following apprications an
dependencies can be easily built on A64FX.

FrontiSTR
LAMMPS
MPAS
OpenFOAM

« e e s .

Quantum Esoresso

ELEI/SHBE

< C {d @& github.com/fujitsu/oss-patches-for-ag4ix B v M . 3

€) GitHub - fujitsu/oss-patches- x [

O Why GitHub? -~ Team Enterprise Explore - Marketplace Pricing Signin | Signup |

& fujitsu / oss-patches-for-a64fx L Notifications ¥ Star | 3 Yrok 0
<> Code Issues 1 4 Pull requests () Actions Projects (] Wiki Security | Insights

P master -} ibranch ©0tags Go to file About

“oss-patches-for-a64fx” is a set
a5 kinagaki-fj Modified description about spack c134886 on 15 Mar  §0) 4 commits of patches for A64FX for various

w
open source software.
FrontiSTR Added patch files
[0 Readme
LAMMPS Added patch files
MPAS Added patch files 4 months ago
Releases
OpenFOAM Added patch files 4 months ago . TN
ELEI/1IHnE

O XFERDOSS

OpenFOAM FrontISTR ABINIT SALMON
SPECFEM3D m LAMMPS QUANTUM ESPRESSO

O JFERMDOSS

OpenFOAM FrontISTR SPECFEM3D QUANTUM ESPRESSO

O BERYAD (Spack* TigfH)

https://github.com/fujitsu/oss-patches-for-a64fx/tree/master/Spack

o 1BEHRYA b (BELEOAGithub)

https://github.com/fujitsu/oss-patches-for-a64fx

*Spack : Lawrence Livermore National Laboratory CBIFSENIZ0SS/ W — SR —Sv —Thrd. R4 RETEMIRIE - 7 )T —2a  EH L S EEENZE L RROVT M RSN THD.

BB R A AN TER, TV -2 THREBRMKIFSAI3VE, 120X FTEHT*I(%ZE“JI/F_Cgéo https://spack.readthedocs.io/en/latest/
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Open-Source Oil & Gas 7 I UI—33>
ArmIdS AT AIN— =D HEEE



Al - HADED7IVICHITEA64FXDIFE FUjiTsu

v EIEERRIT (Seismic simulation) (3 HIEE(CEANZEERMITHD
v RIRER3IDT —ADERATIC LD E R - A ANMBEE T B BiEE#IETE TS
v AGAFXDIINEIHATEY - R N LEEIHEAS (SVE: Scalable Vector Extension) CElR(CETEAIEETHD

> MIEFRERETOEIEX > AGAFXICH|T DMEIRERTOFTERE DH
; 8t order in space & 2" order in time,
» 15 Devito GIZ ’521. H w/o temporal blocking
n
) m AG4FX (48cores) | = m A64FX(48cores)
8. m EPYC (48cores) 520 = Epyc(128cores)
L 10 &, W Cascade Lake + &
E 7 (48cores) O15 + m Cascade Lake(40cores)
it 2
10
5
. . 5
@evito https: i i 0 0 .
L ps://www.devitoproject.org/ ]
Acoustic SO4 Benchmark 0

m https://github.com/ecrc/girih
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=G
FUJITSU

Devito

O Devito [CDUL\T
VAIRYPI ALY O RO+ TRRSNIERAT IO S AMERL - RITRIL— LTI TH3
VR VEESETERENBITTOI S A0S, BECREBEURETRAI— REBINICER - RTT RMEER MR . B4 BHPCIRIE TEE R iR
WEtE%EITTES
v G- I 2R A(CRID 3RS E O OO 7 LR DA IRE R ERENTERCIRZ 2

* Imperial college London https://www.devitoproject.org/

o %EET—4 Devito
V' A64FX DIEEEI. MDCPUZIEEEL THD, o w15
$F(CAcoustics SO4(ZERIAR DB K AFAT) CEDIERINEEE Thrd 5 m A64FX (48 cores)
v HBM (High Bandwidth Memory) & SVE (Scalable Vector & m EPYC (48 cores)
Extension) ' EnEsTBOHEE1RD D Q 10 L m Cascade Lake (48 cores)
v BEXk: o 2
https://www.youtube.com/watch? a rm FU] ITSU L %
v=--2LrXL6Y2g&list=PLcsG4X8Zn UAdbYQODr5PQLCcdCo sovO& LL
index=36&t=61s
* A64FX: 2.2GHz 48cores 32GB HBM2 5
12 threads x 4 MPI process to fit A64FX Core Memory Group
® Xeon 9275CL: 2.4GHz 24cores x 2 sockets I I
* EPYC 7R32: 3.3GHz 48cores 0 Ll
Acoustic SO4 Acoustic SO12 TTI SO12
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o)
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O GIRIHICDWT
VHOSTSET  PIRSEIIRERAMAE (KAUST*) TRRSNEERRAT VI EIOISATHS
v'MWD3% (Multicore Wavefront Diamond tiling; temporal blocking) & (ENZIMEDOSTESRIETIECIZ. WREOZRIT—7IOvMEFE

(spatial blocking) H'ZEFREENTL\D

* KAUST: King Abdullah University of Science and Technology -
GIRIH performance A64FX scalability
aE= W AG4FX(48cores) —e—Spacial Blocking
O TERET—Y . . i o 25 m Cascade Lake(40cores) 25
V' AG4FX (3. BFERZERIT -0y ML F AL Bt ET L d
BHEFULLSHEMSSNTED. COMEEE. [ S
Cascade LakeDMWDE(IC LB 4EEZ D L [ELTULVS 820 % 20
v HBM (High Bandwidth Memory) tSVE (Scalable Vector 8 @
Extension) ' ERTEDIEERRD
15 15
- 8" order, domain size 1024x1024x512, 10 10
Single precision (benchmark 0)
* A64FX: 2.2GHz 48cores 32GB HBM2 (Tuned code) 5 5
1/3/6/9/12 threads x 4 MPI| process A64FX CMG[a)|}(CiE%&
(CMG=Core Memory Group) 0
* Cascade Lake (DTEREAEILKAUSTHSC20DBR(C 2 BAL TSgithub Spatial Temporal 0
https://github.com/ecrc/girih D{E% 5| FH 0O 10 20 30 40 50
Blocking Blocking #cores
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