JAXA Z—X—a v a—2y 27 LFIFABRERE (2023 42 A~2024FE 1 A)

GPU Zz AL V=GR DB RS

WEEES + R23]JDA201G24
IS8T« frze
URL : https://www.jss.jaxa.jp/ar/j2023/24034/
@ EEE
rhdbflz, MIZEHAFIN R G 4/ R—v a v T

@ BLEHEE

¥ v+ Hh T v FL T (sansica.andrea@jaxa.jp)

@ SN

Ty — T—EvF, Kl B YV ATVYELT, FUF— =T

@ BXER

OpenACC T FaSTAR @7 7 # v b v —F VA E#EAL. GPU *— 2 FaSTAR T, CRM-HL kD {%
HISHDENT 21T 5. GPU ~— 2 FaSTAR T, N7 = v + DT %175 .

@ JAXA R—/S—avFa—4%ERIIEBREF A

CFD Y vo8— @ GPU ~N—v a3 v %R T %1ciE, JSS3 CHIFHEEZR GPU / — F2{FEHL C=
— FEMGEEL, KBRSy S 2L —v a v EETTE 3.

® SEEORR

FaSTAR-GPU ic 2> T:FaSTAR ® GPU T OpenACC Ic X % @il & fodft. 2405 GPU e 4
LF CPU ROAERIE, X<—BLCwEd (M 1). —#&iZaty b7 v 7 Tlk, EfTommEiE 2x I
o7z,

OpenSBLI 122> T:JSS ® TOKI-RURI & GPU / — F < OpenSBLI ¥ L T, ik 100 &% 1
DeNFTay 7 OEEEEOEENT7 2y Mg E TE R HRYIOT A F R N7 2y FDOR
T ADREEFEES IaL -2 a v B AR=3 DT A7 T THEITL(IN2), 3D EEFFEL
U7z. &5 55 [IiJIaHE /5 41 [ ANSS OfiZ2FHEBUEY I 2 v —v a VEITM O REFE L

DIzl —vavBZELELA.

- 372 -



JAXA R —o8— 3 v/ & a — 22 27 LRI BCRH (2023 4F 2 H~2024 42 1 )

(a) GPU. (b) cPU.

1: EEROMIZEE v E g # il d FaSTAR-GPU & FaSTAR-CPU @
bR

2:JSS3 TOKI-RURI GPU / — }F ¢, NASA-CRM HEoD7-&1C, &
N7 xzv b OpenSBLIDY I 2L —v 3 v,

i
5

@ HROAR
-Hah %
[1] DJ Lusher, A Sansica, A Hashimoto. Effect of Tripping and Domain-Width on Transonic Buffet
on Periodic NASA-CRM Airfoils. arXiv preprint arXiv:2401.14793. AIAA-]J (Under review, 2024).
[2] David J. Lusher, Andrea Sansica, Neil D. Sandham, Jiangping Meng, Atsushi Hashimoto.
OpenSBLI v3.0: High-Fidelity Multi-Block Transonic Aerofoil CFD Simulations using Domain Specific

Languages on GPUs. Computer Physics Communications (Under review, 2024).

- 373 -



JAXA Z—X—a v a—2y 27 LFIFABRERE (2023 42 A~2024FE 1 A)

-Hae s Laml

[1] P. Zehner, A. Sansica, A. Hashimoto. Investigation of the Mesh and Flow Influence on GPU
Performance of Time Integration Methods for an Unstructured CFD Solver. ANSS Conference Tokyo,
2023.

[2] P. Zehner, A. Sansica, A. Hashimoto. Contribution of JAXA to APC-9 using GPU-accelerated
FaSTAR: free-air and in-tunnel RANS calculations for CLmax prediction on the CRM high-lift
configuration. ANSS Conference Tokyo, 2023.

[3] D.J Lusher, A. Sansica, M.Zauner, A. Hashimoto. High-fidelity simulations of transonic buffet on
wide-span airfoils in the OpenSBLI automatic code-generation framework on GPUs. ANSS Conference
Tokyo, 2023.

[4] A. Sansica, D.J Lusher, A. Hashimoto. Mach Evolution of the Cylinder Wake Flow Bifurcations.
International Symposium on Shockwaves ISSW34. Daegu, Korea, 2023.

-TAAF R

[1] D.J. Lusher, N.D. Sandham. OpenSBLI/OPS workshop Training course: OpenSBLI automatic
code- generation framework. UK Turbulence Consortium, Oxford. United Kingdom 2023.

-FEHRER

[1] P. Zehner, A. Sansica, A. Hashimoto. Investigation of the Mesh and Flow Influence on GPU
Performance of Time Integration Methods for an Unstructured CFD Solver. ANSS Conference Tokyo,
2023.

[2] P. Zehner, A. Sansica, A. Hashimoto. Contribution of JAXA to APC-9 using GPU-accelerated
FaSTAR: free-air and in-tunnel RANS calculations for CLmax prediction on the CRM high-lift
configuration. ANSS Conference Tokyo, 2023.

[3] D.J Lusher, A. Sansica, M.Zauner, A. Hashimoto. High-fidelity simulations of transonic buffet on
wide-span airfoils in the OpenSBLI automatic code-generation framework on GPUs. ANSS Conference
Tokyo, 2023.

[4] A. Sansica, D.J] Lusher, A. Hashimoto. Mach Evolution of the Cylinder Wake Flow Bifurcations.
International Symposium on Shockwaves ISSW34. Daegu, Korea, 2023.

[5] D.J Lusher, A. Sansica, A. Hashimoto. High-fidelity simulations of wide- span transonic airfoil

buffet on multi-GPUs using automatic code-generation. JSFM, CFD37 Symposium Nagoya, 2023.

@ JUss FARR

o FHEEHR
7' & 25| F ik GPU
ALy FASITE Ik
7 v & A WHIE 128
17— B 72 ) OFLERERE] 100 FERY

- 374 -



JAXA R —o8— 2 v ¥ 2 — & ¥ 27 LFIF RS (2023 4 2 H~2024 4E 1 )

® JSS3 FIFE
WEIRIC 5 2 FHEE* (%) @ 4.12
PR
AR
HEL 2T L4 CPUFIH&E(= T - &) B OFFHEIA#2 (%)
TOKI-SORA 1,364,131.95 0.06

TOKI-ST 4,655.28 0.01
TOKI-GP 7,374,608.25 95.86
TOKI-XM 0.00 0.00
TOKI-LM 8,364.68 0.64
TOKI-TST 0.00 0.00
TOKI-TGP 0.00 0.00
TOKI-TLM 0.00 0.00

T 7 AN AT LER

TrANY AT LY

A b L —VEI%E(GIB)

BIR O EIE#2 (%)

/home 1,200.11 1.00
/data Jz U8/data2 122,015.56 0.75
/ssd 32,114.44 3.03

T = A NER

T =N AN AT L,

F| & (TiB)

BIR DM FAEIEH2 (%)

J-SPACE

7.06

0.03

X1 ARHEFIC D 2FMEG 3 20HKGHRE, 7 7 A Vv 2T 4,7 — 7 4 %) OFHEIG DI EF

X2 BFROMME A + NREW—FR ORI 2 FAE &

e ISV H|HE

ISVY 7 by =7 &

PR

EIROFHEI A2 (%)

ISVY 7 by =7 (&ED

43.99

0.02

K2 HIRONME G« W REW R O FAF RIS 2 A HE &

- 375 -




