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Course Format and 
Schedule

Thursday
__________________________________
09:00 - 09:50 Lecture 1 - LibUtilities (Kirby)
10:00 - 10:50 Lecture 2 - StdRegions (Sherwin)
11:00 - 12:20 Computing Lab 1 (Vos)
12:30 - 14:00 Lunch
14:00 - 14:50 Lecture 3 - SpatialDomains (Kirby)
15:00 - 15:50 Lecture 4 - LocalRegions (Sherwin)
16:00 - 17:30 Computing Lab 2 (Vos)

Friday
__________________________________
09:00 - 09:50 Lecture 5 - MultiRegions (Sherwin)
10:00 - 10:50 Lecture 6 - Understanding the Full Process (Kirby)
11:00 - 12:20 Computing Lab 3 (Vos)
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Nektar++ Overview
What is it?

Nektar++ is an open source software library currently being 
developed and designed to provide a bridge to the community 
– to provide a toolbox of data structures and algorithms which 

implement the spectral/hp element method, a high-order 
numerical method yielding fast error convergence. It is 

implemented as a C++ object-oriented toolkit which allows 
developers to implement spectral element solvers for a variety 

of different engineering problems.

For more information, go to:
www.nektar.info
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Overview of Nektar++ Structure
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objecs of these classes contain:

SegExp QuadExp

TriExp

HexExp

PrismExp

PyrExp

TetExp

ExpList3D

ExpList

ExpList1D

this library contains:

• linear algebra routines
• block-matrix routines
• data managers and memory pools
• polynomial manipulation routines

several utilities supporting the other libraries
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the geometry of an element
• data: ◦ a standard expansion (a parametrix mapping from a standard

objects of these classes contain:

Geometry
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• data: ◦ a list of local elemental expansions
• da for the classes ContExpList iD, ContField iD, DisContField iD:

• data: ◦ the global coefficients ûg

• data: ◦ a mapping array from the local to the global degrees of freedom

objects of these classes contain:

• da for the classes ContField iD, DisContField iD:
• data: ◦ information about the boundary conditions

• data: ◦ the basis φp(ξi)

expansion on local element u(xi) =
∑

p φp(xi)ûp

• data: ◦ the coefficients ûp

• data: ◦ the geometry of the element

• data: ◦ the basis φp(xi)

• data: ◦ the physical values u(xi)

expansion on a global region u(xi) =
∑

e

∑
p φe

p(xi)ûe
p

• data: ◦ to the local element, which entirely describes the geometry)
• data: ◦ the geometric factors of the transformation (Jacobian, ...)

objects of these

• data: ◦ the physical values u(ξi)
• data: ◦ the coefficients ûp

classes contain:
expansion on standard element u(ξi) =

∑
p φp(ξi)ûp
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DisContField2D DisContField3DDisContField1D

ContField1D ContField2D ContField3D

ContExpList3DContExpList2DContExpList1D

ExpList2D

StdExpansion3D

StdHexExp

StdPyrExp

StdQuadExp

EdgeComp

SegGeom QuadGeom

TriGeom

PrismGeom

PyrGeom

VertexComp

TriFaceComp

Geometry3DGeometry2DGeometry1D

StdExpansion

StdPrismExp

StdTetExp

QuadFaceComp

StdExpansion2DStdExpansion1D

Lecture 1

Lecture 2

Lecture1Lecture1Lecture1

Lecture 3

Lecture 4

Lecture 5

Lecture 6 - Pre- and Post- Processing
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