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13 Encapsulation

SR E Y E B A R 2, I BT DA SRR A5 vk Rk TS 3k
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Account my_account;
my_account .deposit (100.1);
my_account .withdraw(10) ;

Account 2 (Class); my_account XTI % (object);deposit 2R ¥ (function)
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BEHFS+TAERZEscalarFieldflvectorFieldE B A EIRIE N

scalarField + scalarField
vectorField + vectorField




Templates

» C++RVFRZ—, SRIFERH (function)FIZE (class){E A A EIRI B #E 2B (data
type)
» EXtemplateR, REEZEHAHIEIE (generic data type)




Templates

» CH+EFRZ—,
type)
» ZE X templateRf, REZEEAHIELE (generic data type)

FVFERE (function) F13E (class) £ AN E] AV B #E 26 BY (data

template <class a_type, class b_type, ...>
class a_class
{

a_type a_var,
b_type b_var;

+;



Class templating

Examples of class templating in OpenFOAM®
» UList: A 1D array class $FOAM_SRC/OpenF0AM/containers/Lists/UList




Class templating

Examples of class templating in OpenFOAM®
» UList: A 1D array class $FOAM_SRC/OpenF0AM/containers/Lists/UList

template<class T>
class UList
{
// Private data
//- Number of elements in UList.
label size_;
//- Vector of values of type T.
T __restrict__ v_;



=R Function templating

Examples of function templating in OpenFOAM®
» 1D interpolation $FOAM_SRC/OpenFOAM/interpolations/interpolateXY




=R Function templating

Examples of function templating in OpenFOAM®
» 1D interpolation $FOAM_SRC/OpenFOAM/interpolations/interpolateXY

template<class Type>
Field<Type> interpolateXY

const scalarField& xNew,
const scalarField& x01d,
const Field<Type>& y0ld

Field<Type> yNew(xNew.size());
forAll (xNew, i)
{
yNew[i] = interpolateXY(xNew[i], x01d, y01d);
}

return yNew;
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f5lan: OpenFOAM®HARE N T EIF—PNIEFE EERIZ (class): GeometricField

class

$FOAM_SRC/OpenF0AM/fields/GeometricFields/GeometricField

template<class Type, template<class> class PatchField, class GeoMesh>
class GeometricField

public DimensionedField<Type, GeoMesh>
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f5lan: OpenFOAM®HARE N T EIF—PNIEFE EERIZ (class): GeometricField

class
$FOAM_SRC/OpenF0AM/fields/GeometricFields/GeometricField

template<class Type, template<class> class PatchField, class GeoMesh>
class GeometricField

public DimensionedField<Type, GeoMesh>
$FOAM_SRC/finiteVolume/fields/volFields/volFieldsFwd.HfvolScalarFieldH
AEN A

typedef GeometricField<scalar, fvPatchField, volMesh> volScalarField
typedef GeometricField<vector, fvPatchField, volMesh> volVectorField_
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namespacesz FI KRR & /5% F i & olEAY

// some_lib.H
namespace lib_one {
int func(int);
class point { ... };

}

// another_lib.H
namespace lib_two {

int func(int);

class point { ... };
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// some_lib.H
namespace lib_one {

int func(int); fgg]ﬁIglﬁzﬁiiiful'b . -
class point { ... }; i1b_omne: :pointsHlib_two::poin
} ’ A

using namespace lib_one {

// another_lib.H point a_point;

namespace lib_two { }
int func(int);
class point { ... };



namespace in OpenFOAM®

» https://cpp.openfoam.org/v8/namespaces.html

» Examples: Foam, fvc, fvm, incompressible, compressible



https://cpp.openfoam.org/v8/namespaces.html

namespace in OpenFOAM®

» https://cpp.openfoam.org/v8/namespaces.html

» Examples: Foam, fvc, fvm, incompressible, compressible

> FoamEOpenFOAM®HEERY, XATFEHMC++RAD
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namespace in OpenFOAM®

https://cpp.openfoam.org/v8/namespaces.html

v

Examples: Foam, fvc, fvm, incompressible, compressible
FoamZOpenFOAM®45HHY, XHITFHMC++KE

fvcHfvm: WM EEFHIE M (explicit) FIBRME (implicit) 8L, 540:
fvc::div(...)fMfvm: :div(...)

v

v
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namespace in OpenFOAM®

https://cpp.openfoam.org/v8/namespaces.html
» Examples: Foam, fvc, fvm, incompressible, compressible
> Foam@OpenFOAM®PHFAERY, XATFEAC++1KAD

» fveflfvm: W EE P HE M (explicit) FARR M (implicit) =28, 0.
fvc::div(...)fMfvm: :div(...)

» incompressiblefllcompressible:: FFHRIK, N

Foam: :compressible: :RASModels: :kkLOmega
Foam: :incompressible: :RASModels: :PDRkEpsilon
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namespace in OpenFOAM®

https://cpp.openfoam.org/v8/namespaces.html
» Examples: Foam, fvc, fvm, incompressible, compressible
> Foam@OpenFOAM®PHFAERY, XATFEAC++1KAD

» fveflfvm: W EE P HE M (explicit) FARR M (implicit) =28, 0.
fvc::div(...)fMfvm: :div(...)

» incompressiblefllcompressible:: FFHRIK, N

Foam: :compressible: :RASModels: :kkLOmega
Foam: :incompressible: :RASModels: :PDRkEpsilon

namespace nesting 3 & B HR E
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Important classes in OpenFOAM®

Five basic classes:

v

Time and space (mesh): Time, polyMesh, fvMesh
Field (data): Field, DimensionedField, and GeometricField
Boundary conditions: fvPatchField and derived classes

v

v

v

Finite volume discretization: classes in fvc and fvm namespaces

Sparse matrices: 1duMatrix, fvMatrix and linear solvers
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