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Decomposing classical OO classes into functor classes

OOF1niteElementclass

OOF1niteElementclass

nodevector
material

FiniteElement

- nodes : vector
- mat : Material

Material

Line | + getX(ksi : vector

t+ getMassMatrix()

t+ getTangentMatrix()

nodevector

material
getResidualvector()
getMassMatrix()
getTangentMatrix()

ShapeFunctions Node
+ getShapeFunctions() _ it Jector
+ getShapeFunctionDeriv()
1
Isoparametric

+ getX(ks1 : vector)

+ getShapeFnDerivative()
t getMassMatrix()

+ getTangentMatrix()

+ strainDerivMatrix()

1

*.1 + getMaterialMatrix()
)
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getMassMatrix()
getResidualvector()

ETEM 17T 8B &

getTangentMatrix()

Material matrix

FE Integration

StrainDerivFunctorPlateMindlin

+ operator (Fe : GaussPoint) : matrix

TangentMatrixFunctorTruss3D

+ operator (Fe : FiniteElement)

StriainDerivFunctorTriaxialStress

+ operator (Fe : GaussPoint) : matrix

StrainDerivFunctorPlane

+ operator (Fe : GaussPoint) : matrix

+ operator (Fe : GaussPoint) : matrix

TriaxialStress MindlinPlate

PlaneStress

+ strainDerivMatrix() ||+ strainDerivMatrix()

+ strainDerivMatrix()

FiniteElement1D TangentMatrixFunctorTruss2D BilinearForm
t getlLength() : double ' operator(Fe : FiniteElement) BilinearForm
+ getX(ksi : vector) Integrator - B : tmpl
b + 1ntegree(Fe : FiniteElement) - D : tupl - : -
t operator (Gp : GaussPoint) : matrix ElastoPlasticMaterialFunctorPlane
MassMatrixFunctorTruss3D
Truss3D Truss2D + operator (Fe : FiniteElement)
t getMassMatrix () t getMassMatrix() MassMatrixFunctorTruss2D
+ getTangentMatrix() + getTangentMatrix()

+ operator (Fe : FiniteElement)

Classical programming of finite elements contains usual class, which duty is

not only to approximate some physical field of interest (displacements,

accelerations or temperature), but also definition of matrices necessary for
particular analysis. It often leads to sophisticated class hierarchy of finite

elements. In our approach matrices necessary for FE analysis are in
separate classes. Hierarchy of these classes can be developed almost |{

B'D,(c" Ay)Bd

template< class Gp, class B, class D >
class FnBilinearForm

. . . B m_B;
separately from declaration of the finite element class. Also finite elements D m_D;
: : . i public:
hierarchy is much smaller, because each class represents one kind of matrix FnBilinearForm( const B &b, const D & ):mBC( b ), mp( d ) { }

computed in FE analysis. In our opinion the functor is best suited object for
this kind of approach. The functor represents one subroutine and it can |}

~FnBilinearForm() { }

also be invoked as function. The study presents application of functor |template< class FEi, class B, class D >

subroutine and also it can be invoked as function:

functor(FiniteElement).

return m_value.dTtreDB( m_B( gp, xi, J ), mbDC gp, Xxi, 3 ) );
}s

const matrix& operator()( Gp *gp, const mvector &xi, const matrix &J );

: . .. . const matrix& FnBilinearForm<FEi,B,D>::operator(O( Gp *gp, const mvector &xi, const matrix &J )
oriented programming to finite element analysis. Functor represents one |

template <class T>
class TElemFunctor

{
public:

protected:
T m_value;
};

TElemFunctor( const DTvec &dv):m_dofs( dv){ }
virtual TElemFunctor®* Clone() const = 0;
const T& Getvalue() const { return m_value; }

virtual const T& operator() ( const CFEInstance &ielem ) = O0;
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