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@ | SX-Aurora@KEK

« NEC SX-Aurora TSUBASA A500-64 1 rack (64 VE/8 VH)

« Vector Engine

- Vector length = 256, #vector register = 64

NEC XT NV —FF D F v DEdfhR
J — R#8hk : Vector Host (VH) + 8 x Vector Engine (VE)
O35 A& VELTEEET. S XFLAO-)LZVHICATO—R
Peak performance: 156.8 TFlops, 3 TB memory
20208 3H (C2f/&(C1EnE

8 cores, 2.46 TFlops (DP)
Memory B/W: 1228 GB/s (B/F=0.5)
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« “VE (Vector Engine) execution model”
- JOJ S AIRVETET (BARNGEA DTO— REARE)
> BED/—RERUKIDICEA
- I/O REDEZRXFAO—)L%ZVH (Vector Host) N\ “A 20— R”
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- Fortran, C/C++ >\ = (B&~XZ ML)
- MPI, OpenMP, &i#{t>- TS (BLAS, LAPACK 7t &)
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Hideo Matsufuru, HPC-phys #15#= 2020.01.31, YITP, Kyoto Univ.



@ RHTFERTHSS1L—33>T0J5 4

FLUEEE., HAYIEFZR2019FIFERS RS 1 RLDeltlR
o FHNTF - [RFB  FEINMEZEDBTFOAMMES =2 L —>3>(CE DL
IRV Z HEE
- CNFETOKEKAREZ =3 L -2 3 >HRICHESHBFABTOIS A
- ETEERMEEENLL(JICFUS) (C KD P R— b T CTHEFIBZEMU.
TR EIRZ iR
- KREBEERTOS T O bEDEE | ER—IZRERCTFET DIERTE
([CKDEERDREDERAX b ZXD
- WREREZ NS
http://research.kek.jp/group/pna-sp/
- ART—XZHELTI)IL—T =B, KRB PRE
- NREEIRICDVWTIEIKEKEEFIAERZ SR
- —fgFIFAORE (SMERFZT
- KBIFIADREE : MER<K2020FEEDODNEZFTE

Hideo Matsufuru, HPC-phys #15#= 2020.01.31, YITP, Kyoto Univ. p-4



©

o EKXIFNE(1D)DF TORBFTEIRF

- FETACBREEE) EOHEMT

- 20195 MDFETHRE

- JOvVvO=FTHOMREATER + @XEIEOE (Z1— M) &iti@E

E~EDETR)

- NX—X— R(&IFortran, —8B C (GPUFIFH®DIZ&HDZEE) + MPI
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- C++, MPI + OpenMP
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e Lagrangian hydrodynamics + Sy + Implicit scheme
S. Yamada, ApJ 475 (1997) 720, A&A 344 (1999) 533
f(t+ At) = f(t) + At - F(t + At)

o BEBEIFREOZATYV I TRETHI(TOYI=EMA)DEEAEXZHE I NE
B, C 0 r >

I \

0 A3 By Cs

. 0

Cn—l
\ 0 .. 0 A, B, )
- JOvo1TeldE. S22 ~ 0(500)

- RIEFRE + B AT S JacobinTiLiE
A. Imakura et al. JSIAM Letter 4 (2012) 41

- HEIA: “a— KU - Y)EREER (R1E91E%R)
- BAMIC(FEDEE

ouLnnau

hydro

Hideo Matsufuru, HPC-phys #i#= 2020.01.31, YITP, Kyoto Univ. p-6



@ ETERFEI 2L —>3>

Elapsed time [sec]/iteration Ny =256, Ng, = 14, Napg = 6
System IBM POWERS POWERS8+Pascal SX-Aurora
Accelerator NVIDIA P100 x4 Vector Engine x1
#core/device (DP) 20 (16 used) 1792 8
Peak/device (DP) 0.46 TFlops 4.7 TFlops 2.46 TFlops
Memory Bandwidth 720 GB/s 1228 GB/s
Elapsed time [sec]
Collision term 0.441 0.30 2.4 (C-code)
Iterative solver 3.21 1.59 0.76 (Fortran)

« SX-Aurora 1 VE (8 core) Z 8 MPI process T{#H (flat-MPI)

Fortran (& original code. C (& OpenACC version % &

RO NVEESRICEDEEF 11— 703K E

#RAZ L) \—(& Fortran Z1— RTH372%h3 (Cf. C-code: 2.6 sec)
Collision term (& C-code M7 MH'EE (Fortran: 13.5 sec)
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« Bridge++
- BFI—THEmOIESHDFAI— R
- AT MEM. C++
- FRETAET : AIERlE. HGRME. BAEE. SiERE
- 20094REIFEAMA. 20124068, IRTE ver.1.5.3 (2019.12)
- IRTTORFEA> ) (—:

Y. Akahoshi, S. Aoki (YITP), T. Aoyama, Y. Namekawa, H. Matsufuru
(KEK), I. Kanamori (RIKEN), K. Kanaya, Y. Taniguchi (Tsukuba),
H. Nemura (RCNP), and contributors

o BNV —FTIF DI
- Bridge++ “core library” + Extensions (alternative code)
— SIMD (KNL, Xeon Skylake), GPU (OpenACC), etc.
- SEmS—4w k : Vector architecture
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o ifaR
- Cf. BILBEE. BAYIEFSR 20196UFAR

Single core 1 VE (8 cores)
16x16x8x8 16x16x16x32 /[1,1,2,4]

Wilson mult 41.7 GFlops 81.8 GFlops
Staggered mult 31.4 GFlops 80.0 GFlops
Wilson solver (BiCGStab) 29.1 GFlops 79.1 GFlops
peak performance 308 GFlops 2.42 TFlops

- 1 core TlE ~10% D%EE. LM U 8 process TI(IiMlFHEEN A+
- RITMUEZE 99.9, FEHRT NLE 256: +371a~T ML

- MR EOVWRERIFIRERET

- NILFRAL Y MEDBARV ? IR1EEREF
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ORCID The 20th International Conference on Computational Science and Applications (ICCSA e Cagliari
2020) will be held on July 1 - 4, 2020 in Cagliari, Italy in collaboration with the University
Publishing Open Access in LNCS of Cagliari, Italy.
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Wokshop “Large Scale Simulation Science”
Paper submission: deadline 15 Mar 2020
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