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Peta-Scale Phase-Field Simulation for Dendritic

.?r;!a'df_ﬁc'aﬁrm on n’w TSL.-'B/I:WE 2. 0 Supercomputer




(1)
( BB B R E @RIST)

ST EOESEHE T A L EHNE L, A—N—a v a2 —X
R, B, KRBT — 2 @72 SIS 3 2 BRogE5m s Tk
TSV —a VDR EERRET S

T— FUVYRALKDEAFHHEDOE & LTI T - 7228, 19924 5 5 [ZSC
(ACM/IEEE’%" 7§>ji|_‘|£1'/$?%ACM/IEEE Supercomputing.lw/\ ”

ICHHAIAF . I DBEZFIC X b, 20060E 0 5 [FACMEE

@ET&‘E\ s/ T%UU'D LE Lo f:o ﬂfﬁllﬂ IZSCEFRIC T%‘éi‘%\
REBITbI 5,

zZo8a v Wi, IEEE Cra /Fernbach C O AN DEBE &
%o&%fﬁﬂi@fbéﬁfﬁé Wb X, BREc ] 2 X, |
I —EREFELE] *ﬁé

e THT I—BLELL, L OHERMHE»L6ORED [ 774 F U X+ ] HBHEAE]

IEH I, SCo% ﬁfwz E%ﬁ%ﬁéﬂ%

» FRIC2006% 0> 5, HRDOMHFF — 4 - v v VIR a v 2 2 v b iC
T77AFYVRAMERD, WD ﬁ&i?ﬁ%b’(b\%

o 20184 IIMMALFELZER

EXIAES
ThAT



d—KANJLE EI1E(2)

« 1980 NFtH2 O, 7T XY Aeduld L CEiid =

V2 — X EHARUETARYTF Y —DREBDE D You were

Y 5 I L 7225, DEC#H (JHHPE) T4 £PDP-11 BB | right’
ZHFE L, Wl A3 v &EFE L 7zSeymore CraylX - =
CHICEIERT -7 7 F Dby Y — X —T
% o 7-Gordon Bell[XlZ. ZD X5 illi¥|a vy 2—
2 DIRMEFANTIC 35T B D RO RIRE MR 3D 2
E ) DEES HTINT Wiz, 372 5 Gordon BellE 11,
A2 vy —F~DF ¥ L VI TH o7z,

e AR IR v MY =D fThbit, U TD325D

2014 |IEEE/ACM Career Awards @ SC14

R e > > 7, A
%@Tﬁﬁ é: j/l/ % o é\f 7‘773{%“( 2 % 4) D i))ié,g\ o IEEE Cray Award — Gordon Bell
« Y @%'liﬁg’ﬂﬁ'@ TV Ay — gy Ia s T AT E,g]-j— A ACM Ken Kennedy Award — Charles Leisersen
§+%*%%7_ r)ay— @E%ﬁ IEEE Fernbach Award — Satoshi Matsuoka

\ . R 2018 Gordon Bell Prize Chair
« FER I N R o3y DYERE

e EHAINAET IV r—2 a voNEOEREEMi & L Coffi
oS A v X T b




2006 FE IO BANSOIT—RRNILENDZE

B = (ORI KITSUBAMEITD T F)

2009: Low Price / Performance Category: Tsuyoshi Hamada, Tetsu Narumi, Keigo Nitadori, Kiyoshi
Oguri, Makoto Taiji, Kenji Yasuoka, Rio Yokota. 42 Tflops Hierarchical N-body Simulations on GPUs with
Applications in both Astrophysics and Turbulence (2010 FELIEZDZE 7T —IFEELL)

2011: Sustained Performance Prize: Taisuke Boku, Yukihiro Hasegawa, Junichi lwata, Motoyoshi
Kurokawa, Kazuo Minami, Atsushi Oshiyama, Fumiyoshi Shoji, Daisuke Takahashi, Miwako Tsuji, Atsuya
Uno, Mitsuo Yokokawa. First principles calculation of electronic states of a silicon nanowire with
100,000 atoms on the K computer

2011: Scalability/Time to Solution Prize: Takayuki Aoki, Toshio Endo, Naoya Maruyama, Satoshi
Matsuoka, Akira Nukada, Takashi Shimokawabe, Tomohiro Takaki, Akinori Yamanaka. Peta-scale Phase-
Field Simulation for Dendritic Solidification on the TSUBAME 2.0 Supercomputer

2012: Scalability and Time to Solution:Tomoaki Ishiyama Junichiro Makino Keigo Nitadori. 4.45 Pflops
Astrophysical N-Body Simulation on K Computer - The Gravitational Trillion-Body Problem
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ACM Gordon Bell Prize

Special Achievements in Scalability and Time-to-Solution
Takashi Shimokawabe, Takayuki Aoki,

Tomohiro Takaki, Akinori Yamanaka,
Akira Nukada, Toshio Endo,

Special Achievements in Scalability and Time-to-Solution

“Peta-Scale Phase-Field Simulation for Dendritic
Solidification on the TSUBAME 2.0 Supercomputer”



EE0D2020ACMI—RY -RNIVET7AFUA B
TPAFUZNHEDSE 24N TSR IFIF (20204117)

SRERNSREI Y

( BERGBIEYI1L-YavIC &R BMKIERRORE )
(CRIY B354t S
AREDREADDETORNOIBHRZEE{LEREAL

RBERE(KVLCC2R FEDY DK DTN

EOHERFRAVEZARERE I 2L—32
H 3201ED L > 4 vav 7][])'1'%% :F$t>’9—§
RRAF
A ERATATT AT R ETRY

S A = D2 i A

MEEZEDOHRIOBOMKT

g | 7ORSEDTBURERDEZSSI—ay

HEIhMEREEZORELR

me
C ’ K
<

. mmkE
k¥ wppmman  dF OIS TEIREETH

f2 SRC

bRk

/

Eh##®m (h7-) cfiEsE (BR)

\

SEREESIIL -3 - APYHYT VAL )

B EFERRFEOEERRRS 1L 2327 —IEILDESETE
B¢ - K ICE T BIHRDOAT > T TILAEK - ARBETH

BREEIAL—23y X K7UY VI IVRMEFiE

R IEAEUR
RRRFRBFAFFR

HhER b CEGC M

MEOXROWMBIL
e ALTLEDIT TN

BRTEEDHLEDHSHL K747
Pa TR

BIERET — SR AT
(HPDA)

W PERER I

(HPC) WRHLTRERALT

BMELSaL—LaVEME ! =
« APATRER. SRFHRAROMEBMREL TN ST —SEHLA HOIEAEEREE

* BRREELIAL—iar X K7L T ILEEFE NICAM-LETKF
+ HROTRHMH B 2T TS RHO IR ELLA~TS00ELLE DIRE

@ P

RIKEN




powered by
FUGAKU

EED2021ACMI—RY -RNIVETFAFUR B

BARFERIEKEZZ-VINES ML RDT XIH X 228 = RUAS 54 > ThREEN S EFRSERICS VT,
I 11H18H (K) 12853073 (HARKEL1A19H (&) 3K3093) £biThHns.

/

20216 T— R - NI ECOVID-1963ESRIE
[E&1Z2BW=COVID-190D/3%* - I 70OY WILEIEF I
B2 NT SN NTYRATA— A=A HH TR

8.95 (Time, sec)

SRRHF — L) —5—

(L ETRR
STERIFMER Y-
us MR SR — R R IEATT
1.1e-03
5064 F—1I
2064 | s mapem e ——
Toed (HEARFKRFHRAT A
foos IBHRFATRIEER)
2004
1.0e-6
25607
IN—=Fa>3a>DacDE (1R4t : 1B -
SRR, %7 RIHK, RKX)
4 R mikzmem I o) sk )
Eimnece N/ RBIESEXY QAMAE |p|FmTzcz W uik
\ ijlﬁ% r7DAIKlN National Univ. of Singapore

Y4

BE1ZAVCFEI1-MNJORESZ1V-23Y
ARNRFEBES(CHITD_1-NJD
EB)CRII DARRUREES 21— 23> DRITICAKTI
J3Y7223L— 232 EN 32 EULLWFEZ R TYIH THRA

=35 EEm
FORKS
STERFATR Y-

(c) Yoshikawa et al. 2021

HHUK °F

THE UNIVERSITY OF TOKYO

PPN

University of Tiukuba

AEORTE M A
£ El

5 B
I o nn, »

Wi KYOTO UNIVERSITY

o

L
RIKEN

\




FOFIIFERICDONT

2021F11819H
IB{LZEHRFTP STERFHAR Y-
25— 2R BR




&5 11EFR A/ EEESEER RS
(452(320204F6 A ~4H:E . MLPerf HPCI£20214F118%))

2
o)
z®

>=aL—>3a> >=ZaLb—>3> Al Evo5F—% A—T'v khE
(952v9D) (EF>) 16.0 (BB (DS J401) (REFE)
102,955

2.00

442.0

1.29

ML Perf HPC

(CosmoFlow)
(BT : EFILER )

AlZLEE D

TOP500 HPCG HPL-AI Graph500

(B44S : PFLOPS) (B4{ST : PFLOPS) (B4{Y : EFLOPS) (B47 : GTEPS)
EKRICTZTIUo—23>%

FE N R DEE AIZLIETD By 7T —XMEBTD

TOMERETE PRI 7= AT FERE ST {44 2P A BT

2(212%F L T #1.41&8 D 0 5.5(F5 D IEHEE & EIR




R ANADARIFI—Y om

RIMZN R—Ccs

o T, EEBRAKESPHOTIASIDH
e Top500

e Green500

e HPCG

e Graph500

o fBICEVLVANAHBITE, -
10, AI/DL, SPEC ---.



2
o)
z®

HR1AAEN ¢
Top 500 LSDIFETN ! Rl
o LINPACK(ZATHIDEIERE) LEDNZRFI-IT0T5L0OEREZETAIT IR FI—

7

e Top500URAME, LINPACKOZEITHREZISIELL TR TREEELRIVE1I—FIAT LD
FA75004F TARERIRICS > IMF 0. ST 30314 M. 1993&E(CREL. X—/(—T1>
E1-4905>%>9%82E (6H. 118) FELTLS, http://www.top500.org/

o T+EDT—HIHHDIz8. RN MEBEDFRICBEHN TS,

o ZXORIFERAMTETEVEZET TV —2 3> THEAINSZE/ NI R OEERE N ZAID L
ZHRIELTUVS,

o RNIFN—ITEVEREZH ITe((F. FEFHATYURFROEEARE TAIE I 2 ENHD.
FEFEICDIZDFRITIABI R . @WADT(EETEEEN RIS AT AR KR k(E)
TZHIELBERLTVS,

o T, ERD7ITUT—23> DEEEEDFeBENFETRTEN TS,

11


http://www.top500.org/

~

e

Rank

10

[R] OKDOS>+>0

Site

RIKEM Advanced Institute for
Computational Science (AICS)
Japan

Mational Supercomputing Center in
Tianjin

China

DOESCIOak Ridge Mational

Laboratory
United States

Mational Supercomputing Cenire in
Shenzhen (NSCS)
China

GSIC Center, Tokyo Institute of
Technology
Japan

DOEMNNSATANLISMNL
Linited Staies

MASAAmMes Research Center/MAS
LUnited States

DOESCILBNL/NERSC
United States

Commissariat a 'Energie Atomigue
(CEA)
France

DOEMNMNSATANL
Linited Staies

Computer/Year Vendor

June/2011

Cores Rmax  Rpeax  Power

K computer, SPARCH4 VlIEx 2.0GHz, Toiu

interconnect / 2011
Fuijitsu

548352 §162.00 B7T363 9308.58

Tianhe-1A - NUDT TH MPP, X5670 2.93Ghz
6C, NVIDIA GPU, FT-1000 8C f 2010 186368 2566.00 4701.00 4040.00

NUDT

Jaguar - Cray XT5-HE Opteron 6-core 2.6

GHz / 2009
Cray Inc.

224162 1750.00 2331.00 86950.60

Mebulae - Dawning TC3500 Elade, Intel
X5650, NVidia Tesla C20A0 GPU f 2010 120640 1271.00 2984 30 2580.00

Dawning

TSUBAME 2.0 - HP |

¥eon 6C X5670, Nvi
LinuxANindows £ 201
MNEC/HF

Cielo - Cray XEG &-c
Cray Inc.

Fleiades - SG1 Alfix |
Xeon HT QC 3.0/Xet
Infiniband / 2011
SGl

Hopper - Cray XE&6 1
Cray Inc.

Tera-100 - Bull bulkx
SH01VSE030 /7 2010
Bull SA

Roadrunner - Elade
Cluster, PowerxCell
1.8 GHz, Voltaire |
1B

500

CERTIFICATE

K computer, a Fujitsu System at the

RIKEN Advanced Institute for Computational Science (AICS), Kobe, Japan

is ranked
No. 1

among the World's TOPso0 Supercomputers
with 8.162 PFlop/s Linpack Performance
on the TOPgo0 List published at the 15C11 Conference, June 20, 2011

Congratulations from the TOPs oo Editors
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Green500, Nov. 2019

AB4FX prototype -
Fujitsu A64FX 48C 2GHz

ranked # | on the list

768x general purpose A64FX
CPU w/o accelerators

» 1.9995 PFLOPS @ HPL, 84.75%
+ 16.876 GF/W

» Power quality level 2
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