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Benchmark 1st score 2nd score
(2021/June)
TOP500 =&  442.0PFLOPS  Summit 148.6 PFLOPS
HPCG =5 16.0 PFLOPS ~ Summit  2.93 PFLOPS
HPL-AI =5 2.00 EFLOPS  Summit  1.15 EFLOPS
Graph500 =& 102,950 GTEPS Taihulight 23,756 GTEPS

e PFLOPS : Peta floating operations per second .
—
EH

e EFLOPS : Exa floating operations per second
e GTEPS : Giga traversed edges per second / %\
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158,976 J—K (A64FX CPU)

432 57 oy d:e

o 396 (J—RE$EH:384/—K) Sv7 i Sl
o 36 (J—R#EEH:192/-K) 3v7 E%EI%‘%E %93075
RE%RE

o J—TILE—K (2.0 GHz)
. [5%8E 488 PFLOPS, EEE 977 PFLOPS, #45E 1.95 EFLOPS, %% 3.90 EOPS
o J—ZNE—K (2.2 GHz)
. {5%8E 537 PFLOPS, E#5E 1.07 EFLOPS, ¥45E 2.15 EFLOPS, %4 4.30 EOPS
*:218 : 4.85 PiB, 163 PB/s

A;F)C X2
== (Bunch of Blades) R e
CPU 16 Nodes
1CPU/Node (CPU Memory Unit)
Z I\l/—:/“ 2 Nodes, 2 CPUs
o E—[EE: 1.6TBERSSD/16./—RK 384 Nodzz,c;smms
) %:B%E . EEE:tﬁFE FS(LU Stre/\‘—177’”|/:/Z7_'b«r ﬁ"\J i SOPB) Courtesy of FUJITSU LIMITED
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AG4FX SEDQRYNI—2 f Qe

Armv8.2-A SVE (512-bit SIMD) e Tofu interconnect D
Architecture Fujitsu extension : hardware barrier, ® Topology (X,Y,Z,a,b,c) . (24,23,24,2,3,2)
SR ICG T, o Toful\—RITFNUPIC&BEAMER]
Core 48 (+ 2 or 4 assistant cores) o SRER3DFT. BB OET
4 core memory group (4 CMG) e UMONYRIGE : 68 (EB/S
o A231933aYINURIE : 40.8 GB/s
S 2.0 GHz) DP: 3.072, SP: 6.144, HP: 12.288 e GEMRDMAIYIVICLDRIIFEE
2.2 GHz) DP: 3.3792, SP: 6.7584, HP: 13.5168 o FVvVIa1M4IIVIaVMEE
o RETAHZBEIEL2$(CECGAH. FrvI1ZXZHIRTED
L1 cache L1D/core: 64 KiB, 4way B/F=4
(at 2GHz) 256 GB/s (load), 128 GB/s (store)
. . ttttttittt 2 lanes x 10 ports
L2 cache N B/F=2 TNR(Tofu Network Router)

(at 2GHz) L2/node: 4 TB/s (load), 2 TB/s (store)

: B 40.8 GB/s
L2/core: 128 GB/s (load), 64 GB/s (store) ------ (6.8 GB/s x 6)
Memory HBM2 32 GiB, 1024 GB/s B/F=0.3

TNI: Tofu Network Interface (RDMA engine) /

Tofu Interconnect D (28 Gbps x 2 lane x 10 port)
Interconnect 6 Tofu network interface (RDMA engine)
40.8 GB/s (6.8 GB/s x 6)

1/0 PCle Gen3 x16

Technology 7nm FinFET Courtesy of Fujitsu

Architecture Information httgs:é4github.coméfu'litsu4A64FX ‘



https://github.com/fujitsu/A64FX
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TFLOPS
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4(D), 2(S), 1(H), 2(2), 1(C)
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Statistics Cache LiD,L2 miss rate
(/Load-store instructian)
100% 1.00
0% 0.90
80% 0.80
70% 070
60% 0.60
50% 050
20% 0.40
30% 030 -
20% 0.20
10% + 0.10 - I
0% 0.00
CHG LID miss L2 miss

BEIND instruction ratio

af{Efective insruction)
cating-point aperation peak ratio

mHMemory throughput peak ratio

Bsoftware prefetch rate{L1D,L2 miss)
Ohardware prefetch rate(L10, 2 miss)

Wdemand rate(L1D,12 miss)

Statistics Cache L1D,L2 miss rate

(/Load-store instruction)
100% 1.00
S0% 0.50
B0% 080
T0% 0.70
60% 0.60
50% 0.50
0% 0.40
30% 0.30
20% 0.20

10% + 0.10 T

0% + 0.00

CMG L1D miss. L2 miss

BSIMD instruction ratio

{fETective inctruction)
mFlcating-paint peration pesk ratio

wMemory throughput peak ratio

Bsoftware prefetch rate(L1D,L2 miss)
Ohardware prefetch rate(L1D,L2 miss)

wdemand rate(L1D, L2 miss)

12601

1.0E-01

8.06-02

6.0E-02

4.06-02

2.06-02

0.0+00

3.0E+01

25E+01 f

206401 |

1.56+01 f

10E+01 +

5.0E+00 |

0.0E+00 +

Cyele Accounting execution time(s)

il

TOther instruction commit
B4 instruction commit

w3 instruction commit

W2 instruetion comenit

w1 instruction commit

mBarrier synchranization wait

@instruction fetch wait

WStore pert busy wait

B0ther wait

WEranch instruction wait

OFlating-point aperation wait

WInteger operation wait

Flosting-peint load L1D cache accass wait (*)
@Floating-point load L2 cache access wait
Olnteger load L1D cache access wait

lnteger loar L2 cache access wait
WFloating-point [aad memory acoess wait
Winteger load memory access wait

OFrefetch port busy wait by software prefetch
BPrefetch port busy wait by hardware prefetch

BFloating-point busy rate execution time
Blnteger busy rate execution time
BIL1 busy rate execution time

OL2 busy rate execution time

mMemory busy rate execution time

(*)include wait ime for integer L1D cache access

o - o= o e
-] T B ] u T -
BB ﬁ EIEIE R EIE R B3
FIE|E|E|E|E|R|E|E|E|E|E
Process
0
Cycle Accounting execution time(s)
sl=[alnlslnleln BEE
T 2|2 (BT |28 B 'U R h
E|E|B|E|E|E|2 E|E|E 8|3
ElE|E|F|E[E B8 E|E|E
Process

B0ther instruction commit
B4 instruetion commit
B3 instruetion commit
2 instruction commit
W1 instruction commit

BBarrier synchronization wait
@ Instruction fetch wait

WStore port busy wait

BOther wait

WBranch instruction wait.

OFloating-point operation wait

Blnteger operation wait

OFloating-point lcad L1D cache access wait (*)
@Floating-point load L2 cache access wait
Olnteger koad L1D cache access wait

@Integer load L2 cache access wait
@Floating-point load memary access wait
WInteger load memory access wait

OPrefetch port busy wait by scftware prefetch
@Frefetch port busy walt by hardware prefetch

B Floating-point busy rate execution time
Bnteger busy rate execution time

BL1 busy rate execution time

L2 busy rate execution time

mMemory busy rate execution time

(*)include wait time for integer L1D cache access
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BI5GB (EigenExa (v2.7, 2021/04/01) ) R

o B&

e https://www.r-ccs.riken.jp/labs/Ipnctrt/projects/eigenexa/

e https://www.hpci-office.jp/pages/e meeting A64FX 210317/#topic-1
e 1PPN(4PPNTETIHREESHD
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https://www.r-ccs.riken.jp/labs/lpnctrt/projects/eigenexa/
https://www.hpci-office.jp/pages/e_meeting_A64FX_210317/#topic-1
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