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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, ANL & ODU 16 Jun '99
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Integration with the Library - PETSc

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

Initialization
Application

PETSc

KSPPC

Linear Solver (SLES)

Matrix VectorNonlinear Solver (SNES)

Main Routine

DA

Function Jacobian Post-
Evaluation Evaluation Processing

D. K. Kaushik, ANL & ODU 16 Jun '99
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Parallel Performance of Incompressible Solver on Cray T3E

ONERA M6 Wing Test Case, Tetrahedral grid of 2.8 million vertices (about 11 million unknowns) on

upto 1024 Cray T3E 600 MHz processors
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E�ect of Data Partitioning Strategies:

pmetis vs. kmetis

� pmetis attempts to balance the number of nodes and edges on each partition

� kmetis tries to reduce the number of non-contiguous subdomains and connectivity of the

subdomains

� We observe that kmetis gives slightly better scalability (especially when granularity is large)
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