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https://www.r-ccs.riken.jp/fugaku/system/

O
FUJITSU

o Performance o . o
Priority Issue Speedup over K Application Brief description
s e 131x GENESIS MD for proteins
REESHEDEE infrastructure for drug discovery
> AN
2.Personalized and preventive medicine using big 93x Genomon Genome processing
data (Genome alignment)
3.Integreted simulation systems induced by 63x GAMERA Earthquake simulator(FEM in unstructured &
earthquake and tsunami structured grid)
s - SRR Weather predicti ing Bi
: : prediction system using Big
4.Me'te.orolog.|cal qnd g folgzl] ememmenlEl 127x MG data(structured grid stencil & ensemble Kalman
prediction using big data LETKF filter)
5.New technologies for energy creation, 70x NTChen Molecular electronic simulation
e conversion / storage, and use (structure calculation)
I7) —[E1%8
6.Accelerated development of innovative clean Computational Mechanics System for Large Scale
63x Adventure : : .
energy systems Analysis and Design(unstructured grid)
7.Creation of new functional devices and high- 38x RSDFT Ab-initio simulation
a1 DL performance materials (density functional theory)
i 2K i
8. Development of innovative design and 51x FFB Large Eddy Simulation
production processes (unstructured grid)
- Lattice QCD simulation
9. Elucidation of the fundamental laws and .
N
EREZDORRE evolution of the universe 38x LQCD (structured grid Monte Carlo)
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A64FX CPU FUjiTSU

B The first CPU which features Arm SVE, HBM2, and 7nm FinFET
® DP performance 2.7+ TFLOPS, >90%@DGEMM, (CPU freg=1 .812.0/2.2 GHz)
® Memory BW 1024 GB/s,  >80%@STREAM Triad *Fugaku

operating cond.

Ab64FX
ISA (Base, extension) Armv8.2-A, SVE
Peak DP performance 2.713.0/3.3TFLOPS
Scalable Vector Extension SIMD width 512-bit
# of cores (Compute + Assistant Cores) 48 + 4
Memory capacity 32 GiB (HBM2 x4)
Memory peak bandwidth 1024 GB/s
PCle Gen3 16 lanes
High speed interconnect TofuD integrated
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Ab4FX4IE
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FUJITSU

W 4x (MG, core memory group, enables many
cores and high bandwidth

® Memory, HBM2 very close to CPU Cores
® 12 Cores x 4 group : 12 threads x 4 process

B TofuD IF for efficient connection between
CPUs
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n j\J \ jFV“J:{—_L\ XJEUODTE |\7|-_j'_ /(/:;VlG 12x Compute Cores + 1x Assistant Core \\\\
A—THEBECLD, 2IET. & | C X .
WAL —JwN&=EIH € Core ) (Core) (Core]  (Core]

512-bit wide SIMD
2x FMAs

115+
= o AT

DP floating perf. (TFlops) 2.7+ - ‘G‘BSI;IGBIS
L1 data cache (TB/s) 11+ A L2 Cache 8MiB, 16way

L2 cache (TB/s) 3.6+ 1.3 256
GB/
Memory BW (GB/s) 1024 0.37 ;

HBM?2 8GiB
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500 CERTIFICATE

The List.

Supercomputer Fugaku - A64FX 48C 2.2GHz, Tofu interconnect D
RIKEN Center for Computational Science, Japan

is ranked

among the World's TOPS00 Supercomputers

262 x LT
2.8fZ D 4ERE

in the 55 TOPS00 List published at the ISC 2020 Digital

Conference on June 22nd, 2020.

Congratulations from the TOP500 Editors

(T ﬂ '{//’ 4 =f iy
7 Sk Kn2ni e/ Mk e
Erich Strohmaier ‘--"Jack Dongarra Horst Simon Martin Meuer
NERSC/Berkeley Lab University of Tennessee NERSC/Berkeley Lab Prometeus
JUNE 2020
NUMBER 1 SYSTEM
= Fu ku ACHIEVED
= g:‘ 1.42 Eflop/s

Riken R-CCS
= Riken Center for Computational Science
E = JAPAN
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PRESENTED AT
o/’
o\,  High Performance
SYSTEM ACHIEVED
WMBER Fugaku 13.4
Riken R-CCS
Riken Center for Computational Science Pflop/s
JAPAN
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Supercomputer Fugaku
RIKEN Center for Computational Science
(R-CCS)

is ranked

on the Graph500 BFS Ranking of Supercomputers with
70980 GE/s on Scale 40
on the 20th Graph500 list
Congratulations from the Graph500 Executive Committee
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[E8E] ROFN-Y L&k (2020/6H. 114, 2021/6H)  Frujitsu

B 4ODTF Y THERE—(AIEE EE&  15€2020 (2020.6.22)

™ GEIPIRTT OIS 4] HE | S0 (2020.11.16)
TE | 1502021(2021.6.28)

O 3HH fmm ZRY |
CRYFR—DFAN | i | AJ7 | @ | o | Aa7 | i | memom

415.5 148.6 2.80f%

TOP500 (LINPACK) EE 442.0 PFLOPS Summit CKE) 148.6  PFLOPS 2.97{8
442.0 148.6 2.97=

. 13.4 2.93 4.57&

HPCG B 16.0 PFLOPS Summit CGKE) 2.93  PFLOPS 5.46{%
16.0 2.93 5.46(8

_ 1.42 0.55 2.58(=

HPL-AI =y 2.00 EFLOPS Summit CGKE) 0.55 EFLOPS 3.64{8
2.00 1.15 1.7368

. 70,980 FERZ e 23,756 2.99(5

Graph500 =y 102,956 GTEPS TaihuLiaht () 23,756  GTEPS 4.33(%
102,956 aihuLight (FFIE 23.756 4.33(8

*1:FLOPS: FLoating point number Operations Per Second
TEPS: Traversed Edges Per Second
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BHEENTHBHEFIM 2019.11 Green500 FUjiTSu

Greenb500 :

N2 FX—2T 072 = IA"HPL(High Performance Linpack)” M5t EALIEERE CTTOP500(C
S04 UA=/)\—O>Ea1—45%. HEBEHHIEDOHBUEERE TS > I T LIEED

2019.11 Green5005>F>20 T

A64FXD' O MIA1T

et 5 | s

CPUTA64FX |z 7681@E &S,

v~ 1.9995 PFlops @HPL, 84.75%
v 16.876 GF/W
v Power quality level 2

500 CERTIFICATE

The Fujitsu Aé4FX prototype System at the
Fujitsu Numazu Plant, Japan

is ranked

e - :
S — No. 1in the Green500
—' - amon gth e World's TOPS00 Supercomput
\Afl] 7J< py = . : %
‘T 3 n the Green500 List published at the £ 5G Coer N vermber 18, 2019
. Congratulations from the Green500 Editor
= ’EﬁE E=x
=l SZ
o @: m&‘———
} \ Ij —>( —9— Wu Feng Kirk Cameren
Wirginia Tech Virginia Teck
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CPU (BREZX)
A=~
REEIL
YIS —2
VINIIT A

FX700

A A — Riditia R —ZEUT

=EEEArmY —/(
A64FX (1.8 GHz) x8
InfiniBand EDR
ZEn
209N
OpenHP(, BCM

FX1000 25
=%Ege. 2IMRE. SERELCIA. B &S
LRI HEE D Z3EIR
ABLFX (2.0/2.2 GHz) x384 / rack
TofuD
7K
FHHYJ

Fujitsu Technical Computing Suite
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Amber

(by University of California,
San Francisco.)

Gaussi_an16

@\

(byJSOL Corporatlon)

Poynting@ @3

(by Fujitsu Limited) Electromagnetics

ESI Virtual Performance

Solution (VPS) mm@m
(by ESI Group)

(by Gaussian, Inc.) Chemistry '
JMAG ©n % /

PRIMEHPC
FX1000

Fluid dynamics

O
FUJITSU

CONVERGE O] F]

CFD SOFTWARE
(by Convergent Science)

Cradle CFD | scFLOVS @

(by %4 HEXAGON &Cradie )

====

HELY)! ©

(by ENGYS Ltd. )

Simcenter STAR-CCM+ @

(by Siemens Digital Industry Software Inc.)

NAG Fortran Compiler @

(by nag’)
LS-DYNA \?Diys Structural analysis Others = Already Available
(@) =Available inJuly’ 21 or later
= Verified on Fugaku
All application names used in this slide are trademarks or registered trademarks of their respective venders. (as of June 2021)
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Computation Speed of FX1000 and FX700 compared with x86 server

0 ® FX1000/FX700T (&, ZNB00SSD/ T4~
Fluid dynarmics — 4 > A FX86H — /N —DERA2. 343
FrontISTR : - 2.0 * )V TA—Y O ADME

Structural analysis ;
1

23" W sg{bEneN (707 —F77Fv—(SVE)

ABINIT

First principles : 217 —_ .
3 cuszf;\(;gN Il 6" | E%iﬁk)(%U(HBM)
Frst principles | BYJRII7(E, J-ROF1—Z>500> )04

SPECFEM3D — 1.2 T . _ N
Seismic wave . ¢34 73D bIC Lo TREZ M _E

propagation

WRF — 157% m FX1000
Weather research
and forecastlng FX700

—10
MPAS 0.9

Model for prediction
across scales

LAMMPS — 1.1

Molecular dynamics

Quantum ESPRESSO — 13 FX700
First plrlnlut)les |
Ccalculation
OpenfDTH — 237" FX1000
Electro-magnetics ; Benchmark Platform

00 05 0 s 20 s FX1000: A64FX (2.2GHz x 48cores)
Computation speed normalized by x86 server FX700: Ab4FX (2.0GHz x 48cores)

* Updated from SC20. x86 server: Xeon 8268 (2.9GHz 24core) x2
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BIEEIFaTHAUICKYKRBFETSN ADDEELGR
/ﬁj‘/?‘/#‘/?’ﬂ tl_L’EZE'?:fo 77 ')/T_/EI./G) |£|:|_ BE Fujitsu PRIMEHPC
M ORBEHHBEE N THEXER FX1000

B 20213198 o R F| AZERFin

BIEEIT7/00% &
PRIMEHPC FX1000/FX700%

B 55

. PRIMEHPC FX700

© RIKEN
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