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Abstract

Modern domain decomposition methods in high performance aerodynamics simulations are
investigated. Effective decomposition algorithms for adaptiveruetsired grids based oreg

ometric and graph representations are implemented. Geometric technigques (such as recursive
coordinate bisection, recursive inertial bisection and sfitiog curve methods), combinat

rial approaches (which include levelized mestdissection, Kernighadn and Fiduccia
Mattheyses algorithm), spectral methods, multilevel schemes are considered. A set of quality
criteria for optimal mesh decomposition like load balancing, number of edges cut, the prov
sion of connectivity of the sadlomains, run time, the degree of parallelizability are discussed.
Some test cases are considered to examine of the quantitative and qualitative characteristics of
the traditional domain decomposition techniques and combined schemes.

Keywords: high performance computing, numerical simulation, computational aerodynamics,
software systems, unstructured mesh, multiprocessor simulation, graph decompositioa; data d
composition
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Example of the unstructured mesh partitioning with recursive inertial bise&itnand
by using the multilevel algorithm (right)
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