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Computation Model of 29G Grid from
Practical Geometry Data
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Improvement of Shape Representation

Calculation under two assumptions

- Gradient of velocity is Liner in the vicinity of the geometric boundary
- Non-slip condition on the geometric boundary

U, T Gepmetric boundary

n 3Ax \_
. N : Uy = 1- Ui 12
PN AN >3 -y Ax +2d

/ }u _

1+]

y linearly interpolated velocity
i1/

1/24x+d " using u; and u; |

=

324x

Discretization of the RHS of the Poisson equation
- using the extrapolated velocity i in the same manner

i[apn+l]=iauj‘

ox; | ox; At 0x;



Comparison of pressure distribution

Upper-body side Under-body side
25 T T T T 1 T 1 :5 o H H
2.0 2.0
1.5 s L -
1.0 1.0 _
0.5 Cb s
0.0 0.0
0.5 0.5
B Exp.
10 — Unstructured grid Lo
i | | | : | — Proposed method
1.5 1 1 1 ' L ' 1.5

10 15 5 10 15 20 25 30 35 40

20 25 30 35 40

Computational condition

Car Length L=0.903 [m]
Inlet velocity u, =25 [m/sec.]
Reynolds number Re=1.5x10° (Based on U, L)
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Amdahl’s law FrontFlow / violet
191 2N = :
o AiBEREDISIE * Weak Scaling
— 2005tJ)L/node
— 9.38 Gflops/24576/—F (7.3%)
§ 1,000,000 GFLOPS
%1 103 L Hybridﬁglj 100,000
Z 1x102 ® SIM D1t 1:000
. F—sfEE "
! 1x10' 1x10% Arler?:berogglgbs 1x10° 4’6 1x107 (SSFLOdPS 12 87 | 662 | 4,914 37’,697 82l,616 145;,71823(;,625
' 640k  Strong Scaling
Target range — 5581/l /node

— 6.18 Gflops/9216/—F (4.8%)
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— EEEAAY7M4IL — index.dfi

e proc.dfi
e index.dfi /0001 | prs @001 _id%e6d.dat

- HATALORIHEE

/0002 prs_0002_id%6d.dat
o LITO#REZ Y R—bk
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proc.dfi

/] RAIEHR
Domain {
GlobalOrigin = (-3.00, -3.00, -3.00) // FTEZEROITmEE
GlobalRegion = ( 6.00, 6.00, 6.00) // HEZEHOLWMARORES
GlobalVoxel = (64, 64, 64) // ETEBEEEERDORIILE
GlobalDivision = (1, 1, 1) // EEEEOESMEZEO DB
}
// HMFITEHR
MPI {
NumberOfRank = 128 // FOtA#K
NumberOfGroup = 1 /] TIL—T%
}
// &F7OCADIER
Process {
Rank[@] {
1D =0 /] FZ7AIWVHIEFEDOZUIES
Hostname = “Iridium.local” // &E/—FDOHKRX+E ..
VoxelSize = (64, 64, 64) /] BEEBORIEILHAX RANG XA TIEEELY
HeadIndex = (1, 1, 1) // BEEORBATIR
TailIndex = (64, 64, 64) /] BEBOETAUTIR
}
}




index.dfi

/] F7AIVIER

FileInfo { // BAIFR BHEIZIECTENM
DirectoryPath = “./” /] F7AINDEETDT(LIR) || Unit {
(DFF 774 LIS DX/ 8R) Length = *M"  //(NonDimensional, m, cm, mm)
Prefix = "vel" /] N—=RT7AL)L% %1 Lo =1.0 // RBEICAV-RERT—IL
FileFormat = "bov" /] F7ANEAALT HRF X1 Velocity = ”m/s" //(NonDimensional, m/s)
GuideCell =0 Vo = 3.4 /] KFKEFEE (m/s)
DataType = "Float32” // T—3%347 X2 Pressure = “Pa” // (NonDimensional, Pa)
Endian = "little" // T—3DIUT4T2 X3 PO = 0.0 // EE[EH(Pa)
ArrayShape = "ijkn" // BBEIRZIR X4 DiffPrs = 510.0 // EHZE(Pa)
Component =3 /] BAEB(AAT—IEL) X4 Temperatur = “C” // (NonDimensional, C, K)
} BaseTemp = 10.0 // }EEHAL
/] F7AILISRIESR DiffTemp = 35.0 // {EEHAL
FilePath { }
Process = “proc.dfi”
} X1 T7AIL%&

[Prefix] [RTvF&S:1047]_id[RankID:6#7].[Extension]

%2 Int8, UInt8, Intl6, UIntl6, Int32, Uint32, Inté64,
UInt64, Float32, Float64

%3 little, big, HEEE:RITTSVNITA—LERL
¥4 ijkn, nijk

ijkn: (imax, jmax, kmax,Component)
nijk: (Component, imax, jmax, kmax)




index.dfi (contd.)

/] BR5IIER

TimeSlice {

Slice[@] { // Z7A)ILHAHEESS

Step = 0

Time = 0.0

MinMax[@] { // Component{&
Min = -1.56e-2

Max = 8.2e-01
Y EBOT/F—Sau b B

}
Slice[@] {
Step = 1000
Time = 10.0
MinMax[@] { // Component{@
Min = -8.5e-1
Max = 9.1e+01
Y EBO7/F—LavmtEmas
}
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Structure of HPC/PF

~ - - =
Large-Scale Parallel Large-Scale Data Processing
Visualization sub-system LSV} sub-system LDP

Knowledge Database
sub-system KDB

File Management Library FML

| |
f )1 - y
Grid Simulation Engines —

_ ENG Log Management
Generation || . sub-system LOG
sub-system | __ P

XGN .
5l Parameter-Space Design sub-system PSD || DeV§L°b92}§?§rﬁ55'E§,anc;J

r Projssisyiapagement f Workflow Management [ Resource Management
:-\ g sub-system WFM . sub-system RSC
HPC/PF portal PTL
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