TR AL B 2 i SCRE

FBRS S 2 L—FICKOEMARE - ENRERSIaL—3 Y
SRR BEEET BHGRES EmAYT BET OEEL

BEE . 2015 4F L 0 AHSHRME) L 7= HhER S S = L— % (SX-ACE) T b T 7 B2 40E L7- REBER S 2 = L—
varvEFEEL, 2HEOTT Y AICE S EFKILER RIS T AHERIRAKT — A R— AR L, R I
— 3 VENRIICERT A0, BV I 2 b—v 3 v a— K (JAGURS) ORBE(LRCAr—F €U F ¢ O,
~NFTaTdario—AEERLE. BRI L—va ORIk, 3 A BAOEE I 2 L—
varE3INA LV IEWIFTRE T & BHRAKT —Z _— 2 I LR SER L TO D EERIR K TR AT A
IZHAAE N, KREGTUSNCHIO TRk (LR AN E I ZE THESZ X L H TV 5.

F—J—F iRy I 2 L —4%, SX-ACE, JAGURS, HEHIZ/AKTHIT 2T A

High-resolution, Quantitative Tsunami simulation on New Earth
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Abstract: We carried out the large-scale tsunami simulation that assumed a Nankai trough earthquake with a new Earth
Simulator (SX-ACE) which operated from 2015 and built the tsunami inundation database in the coast of Wakayama based on a
lot of scenarios. For efficiency of the tsunami simulation, we carried out the optimization of the tsunami simulation code
(JAGURS), the evaluation of the scalability, and multi-job control. More than 30,000 cases of the tsunami simulation were
completed in a short term of about 3 months. The tsunami inundation database is incorporated in the Tsunami Inundation
Prediction System which Wakayama Prefecture applies, and Wakayama Prefecture has begun a tsunami warning originally for
the first time any place other than the Japan Meteorological Agency.
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Figure 1 New Earth Simulator.

# 1 ES2(SX-9) & H ES (SX-ACE) D Lk
Table 1 Comparison between ES2 and New ES.

ES2(SX-9) T ES(SX-ACE)
a7 v— 7 PEfE 102.4 GFLOPS | 64 GFLOPS
ADB & 256 KB 1MB
CPU a7k 1 4
v — 7 PHE 102.4 GFLOPS | 256 GFLOPS
AT YNV RIE 256 GB/s 256 GB/s
J—F CPU %% 8 1
AEVRE 128 GB 64 GB
VAT A J— Nk 160 5,120
CPU (= 7)) 1,280 (1,280) 5,120 (20,480)
v— 7 PEfE 131 TFLOPS 1.3 PFLOPS
x> hT—Z7MHRE | 8x8GBx2 4GBx2
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Figure 2 Basic equations for tsunami simulation.
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Figure 3 Staggered grid.
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Figure 4 Variable nested-grid scheme.
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Figure 5 Domain decomposition and nested-grid.
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Figure 6 Flowchart of parallel tsunami calculation.
(this example uses two nesting grids.)
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Table 2 Example of topography data (10R shown in Figure 8).

KAA v BLRAAL PG 71 2Bl
7y R | 7Y v MK
2,430m 27V v K | 2,430m 7'V >~ K | 1,036 1,066
810m 7'V > K |2430m 7Y > K | 1501 766
210m 7'V v R 810m 7Y v K 721 571
90Om~zZ VYK 2710m 7'V » K | 1,261 871
3I0mZ Yy R 0m”7 YK 1,036 916
oOm7 Yy R 30mZ Uy R 1,036 1,066
33mZ7 U v K 0m27 Vv R 2,896 3,076
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Figure 7 Fault model under the Nankai Trough.
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Figure 8 Target region of this study.
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Table 3  Optimization of the non-linear flow computation

routine.
85 STk (] b Slip (i
doi =ist, ind doi=ist, ind
doj =jst, jnd doj =jst, jnd
if (5514 1) then 4LEE 1 ALER 1

else if (511 2) then LB 2 end do
else if (5214 3) then ZL#E 3 | end do

else AL 4 doi =ist, ind
end if doj=jst, jnd
end do if (554 2) then 4LEE 2
end do end do

end do
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Figure 9 Comparison between MPI_Allreduce and
MPI_Alltoallv.
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Table 4 Performance measurement results before and after the

optimization.
Real Time GFLOPS RB) PR h v Fy
(sec) _T RVE TH A (%) ADB t v h
THH(%)
original 58,582.430 22.314 226.549 75.869 36.389
tunel 9,597.318 172.276 211.332 97.898 67.803
tunel1+2 5,378.160 310.311 216.491 98.962 68.729
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Figure 11  Strong scaling benchmark.
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Figure 12 Job scheduling for multicase job.
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Table 5  Specifications of the dispersed memory type super

computer.
HE—F SGI #1:# ICE X
CPU Intel Xeon E5-2670 2.6 GHz
8 cores/CPU, 2CPUs/node
143.7TFLOPS
AEY DDR3 SD-RAM 64 GB/node 27TB
/ — K[ 4x FDR InfiniBand
A4 % —=x27 b | Enhanced Hypercube
FE L — R 432 (6,192core)
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Figure 13  Example of Tsunami simulation.
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Figure 14  Tsunami Inundation Prediction System.
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