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Integration with the Library Solver - PETSc

(http://www.anl.gov/petsc)

Initialization
Application

PETSc

KSPPC

Linear Solver (SLES)

Matrix VectorNonlinear Solver (SNES)

Main Routine

DA

Function Jacobian Post-
Evaluation Evaluation Processing
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Edge-based Loops for Flux Computation

� Used inside Newton loop in every residual evaluation

� Used inside Krylov loop in every matrix-vector product

n1

n2
read variables

n2

n1

update variables

momentum ( ),x,y,z

n1

n2

Variables at edge:
     identity of nodes,
     

density,

energy,
pressure

Variables at each node:

orientation( x,y,z )

n2

n1

compute

D. K. Kaushik, ODU 19 Nov '98
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Pseudo-time Iterations
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Effect of Initial CFL
(0Grid on 128 T3E Processors)
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Parallel Performance of Incompressible Solver on Cray T3E

FUN3D-PETSc ONERA M6 Wing Test Case, 2nd-order Roe Scheme, 1-layer Halo

Tetrahedral grid of 2,761,774 vertices (11,047,096 unknowns)

on T3E-900 (450 MHz) at NERSC

E�ciency Communication sustained sustained

inner halo M
op/s total

procs its time speedup �alg �impl �overall prod. exch. per proc. G
op/s

128 37 2,811.20s 1.00 1.00 1.00 1.00 6% 3% 71.5 9.1

256 38 1,495.24s 1.88 0.97 0.96 0.94 8% 3% 69.7 17.8

512 41 833.75s 3.37 0.90 0.93 0.84 9% 4% 68.3 35.0
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