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Optimization of puildin?;ground coupled seismic motion analysis code on
parallel system with mutli-core processors
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A simulation code for analyzing seismic response of the ground and buildings
has been vectorized and parallelized on SX-Aurora TSUBASA which consists of an x86 host server (VH)
and one or more vector engines (VES). Approximately 3.5 times speedup was obtained for the

calculation time of one time step by hybrid parallel calculation of the code with an MPI process
with 8 threads on the VH and two processes (4 threads for each) on the VEs.

SX-Aurora TSUBSA



LU

Newmark-[3

Intel Math Kernel Library (MKL)/PARDISO

SX-Aurora TSUBASA



Y

bevling: 3

B | [__?6%ﬁ
¢ 3 (IR

3
A AR
ABB AfB 0
A= AIB A” AtGI ......... (1)
0 AGI AGG
ABB
Intel MKL/PARDISO
MKL/PARDISO
SX-Aurora TSUBASA x86
VH VE
PCl-e VE 8
VH Intel
MKL/PARDISO SX-Aurora TSUBASA
OpenMP MP1
VH VE
SX-Aurora TSUBASA

(1) PC

SX-Aurora TSUBASA PC

Partially sparse Cholesky conjugate gradient method
PSCCG MPI
1 MPI
2 IF
2 Spmv

MPI
Sphv 8



%0 |
il -- o
. IIII (A EEEEREN
7
MPI PC
3.15
IF 0
2
2 SX-Aurora TSUBSA
SX-Aurora TSUBASA Intel Xeon
Intel MKL/PARADISO VH Intel Xeon
Upper Compressed Row Storage UCRS CRS
11
3
Level Cache LLC LLC
100
VH VE MKL/PARDISO
VH MPI VH
VE 1 2 4 8
VE 4 4VE 1.68 8
: Vector operation ratio : LLC hit ratio
-

Last

12



VE

60

=
=
w
>
w
V_
I
=>
[ L3AN o~
R ] 93A L
B ] GaA W
[ 73N
1 €3N -
s ¢\ o
el -—
e — (3/\ © =
1| HA e
o — €N
I — [4=1\\ ©
~ o — TaA I —
.. m e | —— 03 = -
I— HA T w =
> >
— TaA
[ — 03A
[ HA
|— 0IN <
L HA <
)
o o o o o o 1
Te) <t o N — —
& w
[085] >
—
w w
= <

3.5

 EEN
- | -
| -

u MPI

VEO VE1
VE 4

VH

VEO VE1

VE1

VH

VH

VE

VE 2

VH

VE

VE



4 0 0

Y. Takenaka, M. Yokokawa, T. Ishihara, K. Komatsu, and H. Kobayashi

2019 and 2020

Optimizations of DNS Codes for Turbulence on SX-Aurora TSUBASA,

2021

Sustained Simulation Performance 2019 and 2020

51, 59

DOl
10.1007/978-3-030-68049-7_4

2020-HPC-173

2020

HPC

DOl

T. Nakano, M. Yokokawa, Y. Yamamoto, and T. Fukaya

2018 and 2019

Affecting the relaxation parameter in the multifrontal method

2020

Sustatined Simulation Performance 2018 and 2019

215, 224

DOl
10.1007/978-3-030-39181-2

2018-HPC-167 (28)

2018

HPC

DOl




3 0 3

Yokokawa, Mitsuo

Direct Numerical Simulation of Turbulence Using File 1/0 Functions

The 32nd Workshop on Sustained Simulation Performance

2022

M. Yokokawa

Hybrid Computation on Building Responses against Earthquakes on a VH and VEs of SX-Aurora TSUBASA

Workshop on Sustained Simulation Performance 2021

2021

M. Yokokawa

Performance of Acceleated and Asynchronous 1/0 on SX-Aurora TSUBASA

Workbench on Sustatined Simulation Performance

2019







