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® a2 2D Helmholtz solver in Nektar++
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Nektar++: input

A

® problem

1

Viu—du=—f

where
f = (\+27%) cos(mz) cos(my)
A=1

boundary conditions

g(x,y) = cos(mx) cos(my) on I
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Nektar++: input

® problem
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Nektar++: Helmholtz solver

StdExpansion
)

1 1 1
StdExpansion1D StdExpansion2D| |StdExpansion3D

a

StdSegExp StdQuadExp StdHexExp

: objects of these classes contain:
ithe geometry of an element
) . StdTriExp StdPrismExp ' edata: o ajstandard expansion| (a parametrix mapping from a standard
objects of these | to the local element, which entirely describes the geometry)
classes contain: o the geometric factors of the transformation (Jacobian, ...
expansion on standard element u(&;) = SthyrExp
e data: o the basis ¢,(&;) .
o the coeflicients Geometry VertexComp

o the physical values u(§;) StdTetExp 7y

GeometrylD Geometry2D Geometry3D

StdRegions library

3y
T— EdgeComp QuadFaceComp - HexGeom

1 I
SegGeom QuadGeony PrismGeom

HexExp

PrismExp

TriFaceComp PyrGeom

TriGeom

objecs of these classes contain:
expansion on local element u(x;) = Z[) op(xi)ty
o data: o the basis ¢, (x;)
o the coefficients 1,
o the physical values u(x;)
o the lgeometry] of the element

PyrExp

TetGeom

SpatialDomains library

TetExp

LocalRegions library

' this library contains:

iseveral utilities supporting the other libraries
e linear algebra routines

e block-matrix routines

e data managers and memory pools

e polynomial manipulation routines

ExpList
4

ExpList1D ExpList2D ExpList3D

LibUtilities library

ContExpList1D ContExpList2D ContExpList3D
4 [} 4
ContField1D ContField2D ContField3D

DisContField1D DisContField2D DisContField3D

objects of these classes contain:
expansion on a global region u(a;) = > > " P,
e data: o a list of/local elemental expansions
for the classes ContEzpListiD, ContFieldiD, DisContFieldiD:
o the global coefficients a9
o a mapping array from the local to the global degrees of freedom
for the classes ContFieldiD, DisContFieldiD:

o information about the boundary conditions

MultiRegions library
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Nektar++: Helmholtz solver
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)
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Nektar++: Helmholtz solver

‘ ExpList ‘
)

ExpList!D |ep{ ExpList2D [4p| ExpList3D [«

ContExpList 1D‘ ContEXpListZD‘ ContExpList3D ‘
[ A A
| ContFieldiD || | ContField2D || | ContFieldsD |

IDisContFieldiDH |DisContField2DH [DisContField3D|-

. objects of these classes contain:
1 expansion on a global region u(x;) = > > &% (@)U,
e data: o a list of/local elemental expansions
for the classes ContlixpListiD, ContfueldiD, DisContFieldiD:
o the global coefficients w9
o a mapping array from the local to the global degrees of freedom
for the classes ContFieldiD, DisContFieldiD:

o information about the boundary conditions

MultiRegions library

Nektar++



Nektar++: Helmholtz solver
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Nektar++: output

® Gmsh
® Tecplot

Nektar++



Assighnment

1 element , P = 2 (NUMMODES= P + 1 = 3)

h—refinement P—refinement

4 elements, P = 2 1 element , P =14
9 elements, P = 2 1 element , P =06
16 elements, P =2 | 1 element , P = 8§
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Nektar++: classes

® class
® expanded concept of a data structure
® data
® functions

quadrilateral standard » abstraction

éxpansion Class: StdQuadExp
e data members

e m ncoeffs
m_coeffs

N-1 .
u5(£1i7§2i) — Z UpnPn(&1,,E2.) : m_base
n=0

m_phys

e member functions
e BwdTrans ()

Nektar++
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Nektar++: classes

® inheritance

Class: StdTriExp
e data members

e m_ncoeffs
e m_coeffs
e m_base

e m_phys

e member functions
e BwdTrans ()

Class: StdQuadExp
e data members

e m_ncoeffs
e m_coeffs
® m_base
e m_phys
o

e member functions
e BwdTrans ()




Nektar++: classes

® inheritance

Class: StdExpansion2D
e data members

e m_ncoeffs
m_coeffs
m_base
m_phys

e member functions

i

Nektar++

Class: StdTriExp
e data members

e member functions
® BwdTrans ()

Class: StdQuadExp
e data members

e member functions
e BwdTrans ()
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Nektar++: classes

StdRegions library

StdExpansion
)

StdExpansion1D StdExpansion2D| |StdExpansion3D

a

StdSegExp StdQuadExp StdHexExp

StdTriExp StdPrismExp

1
1
objects of these |
classes contain:
expansion on standard element u(&;) =
e data: o the basis ¢,(&;)
o the coeflicients
o the physical values u(§;)

StdPyrExp

StdTetExp

LocalRegions library

HexExp

PrismExp

objecs of these classes contain:
expansion on local element u(x;) = Z[) op(xi)ty
o data: o the basis ¢, (x;)
o the coefficients 1,
o the physical values u(x;)
o the lgeometry] of the element

PyrExp

TetExp

SpatialDomains library

: objects of these classes contain:

ithe geometry of an element

' edata: o ajstandard expansion|(a parametrix mapping from a standard
! to the local element, which entirely describes the geometry)

' o the geometric factors of the transformation (Jacobian, ...

VertexComp

Geometry

)

Geometry2D Geometry3D

GeometrylD

3y
T— EdgeComp QuadFaceComp - HexGeom

SegGeom QuadGeony PrismGeom

TriFaceComp

PyrGeom

TriGeom

TetGeom

MultiRegions library

ExpList
4

ExpList1D ExpList2D ExpList3D

ContExpList1D ContExpList2D ContExpList3D

LibUtilities library

' this library contains:
several utilities supporting the other libraries
e linear algebra routines
e block-matrix routines
e data managers and memory pools
e polynomial manipulation routines

4 ) 4

ContField1D ContField2D ContField3D

DisContField1D DisContField2D DisContField3D

objects of these classes contain:
expansion on a global region u(a;) = > > " P,
e data: o a list of/local elemental expansions
for the classes ContEzpListiD, ContFieldiD, DisContFieldiD:
o the global coefficients a9
o a mapping array from the local to the global degrees of freedom
for the classes ContFieldiD, DisContFieldiD:

o information about the boundary conditions




