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ABSTRACT

Isogeometric Analysis (IGA) employs a geometry-based data structure, which considerably simplifies the mesh 
generation procedure due to a parameterization of the geometry directly used in the analysis. Together with the  
flexible hpk-refinement capability, isogeometric method provides a promising tool for large-scale simulations. 
In  this  contribution,  the  parallelism  of  the  isogeometric  method  is  enhanced  by  using  the  Bézier 
decomposition method. The idea is to decompose the NURBS control mesh into Bézier elements of  
local form, thereby retaining the standard finite element data structure. The hybrid parallel approach  
is then used to assemble the global stiffness matrix. In this sense, the mesh partitioning algorithm 
employing Message Passing Interface (MPI) is used to decompose the Bézier element mesh. For the 
solution of the resulting linear system several (combinations of) linear solvers will be investigated,  
using the objected oriented framework provided by the software KRATOS. Respective results from 
benchmark analyses will be presented. 

Keywords:

NURBS,  Isogeometric  analysis,  Bézier decomposition,  High  performance  computing,  Mesh 
partitioning, MPI.

REFERENCES

[1] M.  J.  Borden,  M.  A.  Scott,  J.  A.  Evans,  T.  J.  R.  Hughes,  Isogeometric  finite  element data 
structures based on Bézier extraction of NURBS, Int. J. Numer. Meth. Engng 2011; 87:15–47

[2] P.  Dadvand,  R.  Rossi,  E.  Oñate,  An  Object-oriented  Environment  for  Developing  Finite 
Element Codes for Multi-disciplinary Applications, Arch Comput Methods Eng (2010) 17, 253-
297.

[3] G. Karypis, V. Kumar, A Fast and High Quality Multilevel Scheme for Partitioning Irregular  
Graphs, SIAM J. Sci. Comput. 1998, 20:359-392.

mailto:coupledproblems@cimne.upc.edu

	Giang Bui †, G. Meschke †

