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FrontFlow/red

LES
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(NEC SX Aurora TSUBASA)
AFFr
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• PCIe

NEC SX Aurora TSUBASA

https://jpn.nec.com/hpc/sxauroratsubasa/

( )
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• Semi Implicit Method for Pressure Linked Equations algorithm
(SIMPLE )

AFFr
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• Incomplete Cholesky (IC)

– , ,
– Cholesky

• Orthogonal scaling (OS) [1]

– IC

[1] Hayami et al. ISPJ Journal 30 11 (1989)

IC

Multi colour (MC)
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•
–
–

• 1VE (8 )

Benchmark Test

Navier–Stokes
Large Eddy Simulation (LES)

Smagorinsky

2
Crank–Nicolson
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Vectorise Performance

•

steps ( Real Time ) ( )
Advance/FrontFlow/red

(NEC SX Aurora TSUBASA 1VE) (8 ) 688
Advance/FrontFlow/red

(Intel Xeon Gold 5218 CPU ) (32 ) 1521
OpenFOAM

(Intel Xeon Gold 5218 CPU ) (32 ) 1241

steps MFLOPS per core ( )

Before (IC )
After (MC )
After (OS )

MC OS

1VE Xeon 2CPU 2.2
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Parallel Performance

•

– 1VE = 8 ranks 4VE
– flat MPI

VE
MC OS
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(NEC SX Aurora TSUBASA)
Advance/FrontFlow/red (AFFr)
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• 3
•

–
–

• Case A/B
– /

• 1VE (8 )

https://sites.google.com/view/copy of wcee
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• Case A
–
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• Case B
–

12

http://www.advancesoft.jp/

Copyright 2021 AdvanceSoft Corporation. All rights reserved. 22

AFFr
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Tuning Method
• SIMD

– SIMD ( Orthogonal
scaling (OS) )

– if SIMD

•
– Reverse

Cuthill–McKee (RCM)

•
–

Advance/FrontFlow/red

RCM
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•
–
–

• 1Node (48 )

Benchmark Test

Navier–Stokes
Large Eddy Simulation (LES)

Smagorinsky

2
Crank–Nicolson

Advance/FrontFlow/red
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Performance
1Node Xeon 2CPU
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[
]

(Intel Xeon Gold 5218 CPUx2) (32 )
(NEC SX Aurora TSUBASA 1VE) (8 )

(A64FX) (48 )

X2.34

Advance/FrontFlow/red
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Project1

Cal1

Cal2
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Advance/FrotFlow/red
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CFD 
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