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H < X5 /\ AOBA-A

NEC SX-Aurora TSUBASA B401-8 x 72 A s
_— AMD EPYC 7402P x 1 *
> A | NEC Vector Engine Type 20B x 8
— P
Node Performance Vector Engine Core x 8 )
- Comp. : 20.7 TF HBM2E Module x 6
4 - Mem size : 640 GB 5
\_ -Mem BW : 12.4 TB/s

4

j AMD EPYC 7702P x 2

Node Performance

- Comp. : 4.1TF

- Mem size : 256 GB

- Mem BW : 0.41 TB/s

AT L2{EERE: 1.78 Pflop/s, 924 TB/s
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$ gcc matmul.c -o matmul
$ ./matmul

gine (VE)

$ ncc matmul.c -o matmul
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Egawa et al. @PMBS20

SR

n =2 =l
SX- SX-AT | SX-AT | SX-AT | EPYC Xeon Xeon
ACE 10B 10AE 20B 7702 6246 6248

Core  Clock Freq. 4 1.58
[GHZ]

Peak Perf. 64 268 304 307 32 105 80
[Gflop/s]

Socket No. of Cores 4 8 8 8 64 12 20
Peak Perf. 256 2150 2433 2457 2048 1267 1600
[Gflop/s]

Mem BW 256 1228 1352 1536 204 140 140
[GB/s]

Node No. of Sockets 1 1 1 1 2 2 2
Peak Perf. 256 2150 2433 2457 4096 2534 3200
[Gflop/s]

System B/F 1 0.56 0.56 0.62 0.1 0.11 0.09
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Egawa et al. @PMBS20
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Egawa et al. @PMBS20
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HPCG & HPL on AOBA

Subsystem AOBA-A

Node Performance
- Comp. : 20.7TF
- Mem size : 640 GB

NEC SX-Aurora TSUBASA B401-8 x 72
-MemBW : 12.4 TB/s

[SX-Aurora)
72VH(576VE) Peak 1415.6TF

HPL :1140.1TF (Efficiency 80.5%)

HPCG : 75.3TF (Efficieniy 5.32%)
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Egawa et al. @PMBS20
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Subsystem AOBA-B

NEC LX 406Rz-2 x 68

: i TS Node Performance
=2 - -Comp. : 41TF
- Mem size : 256 GB
- Mem BW : 0.41TB/s )

HPL : 161.7TF (Efficiency 58.08%)

HPCG: 2.55TF (Efficien.y 0.92%)
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Egawa et al. @PMBS20
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| & O
Vectorization | Ave Vec Len No. of No. of VEs
[%] Processes

99.3 254.4
HPCG 99.0 2375 32
FDTD-MAS 99.6 252.7 1 1
Reflect_Array 08.8 216.1 8 1 3.74
Heat_Stroke 99.3 214.2 160 20 1.87
Nano_Powder 98.9 255.1 37 32 2.40
MHD 99.6 249.6 32 1.33
Turbine 92.0 175.5 159 20 2.52
Multiphase_Fl 29.1 18.0 1 1 12.88

Vector-unfriendly
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Egawa et al. @PMBS20
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B SX-ACE mSX-AT 10B SX-AT 10AE SX-AT 20B
SX-ACEQ\ S MDiRE ) L3R

SX-ACE :V% = 99.407%, VL = 237.95
10 I % SX-AT V% = 99.632%, VL = 252.65

SX-ACE :$ hit = 15.6%

6 || SX-AT :$ hit = 34.2%

Speedup
(Baseline: SX-ACE)

Compute-intensive Vector-unfriendly
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« XU BMNUETETIRVEBD ZVENSVHICA JO— R

B Non-vectorizable W Vectorizable

VH VE 5000
S —
1800
g
— g

Execution Tim
oo
o
o

VE Only VH Only VHCall

Non- vectorlzable

BB CTOYvYEFABEUEIR

@ A—/)\—>E 11— AOBADIREN



ZINI>AOBADYSE

mEENY DI MDY, BEHD/I\—ROTT7
« VI DT (={EVEF) (IEEND LinuxIRiz
« ARE(CHDEET—/\EEUIRECTHIHERIEE
« FT—ARIZFEDAIDEFCHFEN(ICHEONTLWDIY I NI T
)7 BF ) HB]EE
e J\— RO (=1%88) (I4FEBHDINDT M EY
c BWVWAXATVUEEEENZERIIEHDNRT NVEE
« AOBATERASINTLWBARI ML OtV YIEEAS12EE
Z 180 R CEAT0]8E (VFMA)
- ARBEBENHEFELUTCWVWDBY I NI TV ZEELL
« BFRIIX/\— RO T7(CEMMOSTEBROTOTS=>7
CTHIFATIEE

> EVBF EEEEDMIL = BICEIZID X/ >




PHO> hERIIERHTT | FULEXDIIT!

https://www.ss.cc.tohoku.ac.jp
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HPCI Tier 2 sttems Roadmag ‘As of June 2020=

FacalYesr 12016 2017] 2018] 2019|2020 | 2021 ] 2022 2023 | 2024 ] 2025 ] 2026 2027

High performan

Fujitsu CX2550 M4, CXftt M4 (3.08PF, 377TB)
Fujitsu CX1640 M1, CX6
Fujitsu CX2550 M4, CX4

Tohoku

Tsukuba

Tokyolﬂ[ﬁh@
Tokyo Tech. wﬂ
Nagoya W)

AT i
Kyoto (i
Osaka

HITACHI SR16000/M1 (172TF, 22TB)
Cloud System BS2000 (44TF, 14TB)

Data Science Cloud / Storage  HA8000 / WOS7000
(10TF, 1.96PB)

inter cloud

35PF (UCC +
CFL-M) 2MW

M1 (0.87PF, 32TB)
0 M4, RX2540 M4 (0.24PF)

SX-ACE(707TF,160TB, 655TB/s)

100+ PF
(CFL-DICFL-D)

LX406e(31TF), Storage(4PB), 3D Vis, 2MW AOBA LX406R 228 5T) t (PB) B ~4MW
z- orage
TS Cygnus 2.4PF (TPF) 0.4MW PACS-XI 100PF (TPF)
! |_COMA (PACS-IX) (1001 TF) / Oakforest-PACS (QFP) 25 PF Post OFP 100+ PF 4.5-6.0MW
AUce +TPF) 33MW UCC + TPF
.| Fujitsu FX10 (Oakleaf/Oakbridge) (1.27PFlops, 168TiB, 460 TBIs), ) a]ndge CX (UCC) 6.61 PF 0.95MW / ( ) (gg(g_ .IFPFF
Hitachi SR16K/M1 (5497F‘1091T:d7b71;/ss:1-;”H. — O.7’?’\2\;\92:"?‘2?‘?3‘%[;(ﬁ:i(goieawxi—C) = g | BDEC 60+ PF (FAC/UCC+ TPF) 35-45MW >65|M

TSUBAME 2.5

TSUBAME 3.0 (12.15 PF, 1.66 P*s) 0.9MW

TSUBAME 4.0 (60~100 PF, 6~10PB/s)

(5.7 PF, 110+ TB, 1160 TB/s), 1.4MW

)

(UCC+TPF+CFL-D) 1.2~2.0MW

)

i s T T i>> $0PF (FACIUCC +CFLM)  up to 3MW > (b
MW in total up to MW
Samxcan Cray XC40(5.5PF) + CS400(1.0PF) 20-40+ PF 80-150+ PF
N > 133 MW (FACITPF + UCC) 1.5 MW (FACITPF + UCC) 2 MW
NEC SX-ACE NEC Express5800 | 3.2PB/s,15~25Pflop/s, 1.0-1.5MW (CFL-M) ) 25.6 PB/s, 50-100Pflop/s
2P (22AF) | OCTPUS 1.46BPF (UCC) (PR 15200

)

OCTOPUS NEXT 5Pflop/s

Kyushu

HAB8000 (712TF, 242 TB)
SR16000 (8.2TF, 6TB)

FX10 (272.4TF, 36 T8B) *"

Fujitsu PRIMERGY CX subsystem A +

3, 10.4 PF (UCC/TPF) 2.7MW 100+ PF ~3MW

CX400 (966.2 TF, 183TB) FX10 (90.8TFLOPS) >

)
:
)

JAMSTEC apegille

SX-ACE(1.3PF, 320TiB) 3MW

(FACITPF + UCC/TPF)
~100PF, ~3MW

ISM

UV2000 (98TF,
128TiB) 0.3MW

/

2PF, 0.3MW

)
/

X—/8—avtEa1—4

Power is the maximum consumption including cooling
26
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