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- DPO -- ...
- Nedelec edge elements
- composed elements

* 1d, 2d, 3d all with the same interface: write and test
code only once, then compile for some space dimension

 large number of tool classes and functions
* 14 example programs, vast documentation

What deal.Il is not:
* A blackbox solver for one/several particular problems!
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* inverse and optimization problems

* elastoplasticity
e porous media flow
* Jarge deformation metal forming simulation

* biomechanical modeling

e the work here at the CFD lab
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- In points, not in 2-vectors, or 3-vectors

* the library provides you with classes/functions that act on
objects that represent cells/faces, finite elements, and
triangulations in d space dimensions, etc

* use template magic and the compiler to then compile for
one particular space dimension

* since at compile time space dimension is known,
optimizations on this can be performed by compiler
(no virtual function calls, no run-time checks for dim., etc)
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Simple error indicator: ni=2—h4H[n-V .o«

for (all cells)
for (all faces of this cell)
apply (d-1)-dimensional quadrature formula
to jump term on this face
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TrialteratorTraits<dim>::cell _i1terator cell;
for (cell=tria.begin(); cell!=tria.end(); ++cell)
for (int f=0;
f<Geometrylnfo<dim>::faces per_cell;
++T)
integrate_on_face (cell-—>face(f),
quadrature_formula);
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Use:

VeCt or <3> vect or 3,

« Generates class with three elements

« Number and position of data elements known at
compile time; optimizations based on this
information possible
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\ return sqrt(tnp);

« Actual value of N known at compile time
o Compiler will thus unroll loop

« Value templates faster than vectors of dynamic
length
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A st ruct di mdimensional object in spacedi mdimensional space:

tenplate <Int structdim Int spacedl np
class TriaQbj ect _ _
Poi nt <spacedi n» vertices[ 1<<structdi ni;

Pbint<spacedin> vertex(unsigned int v);

¥
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TriaObject<spacedim-1,spacedim> &
face (unsigned Int face no);

3
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template <>

class TrialteratorTraits<2> {
typedef Trialterator<Cell<2> > cell iterator;
typedef Trialterator<TriaObject<1,2>> face iterator;

¥




Machine generate dimension dependentco 7,000
(mostly finite elements)

Other code 37,000

(linear algebra, tool classes)

Sum 180,000

S
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(coarse grid generation + small pieces)

Other code 1,400
(support classes)
Sum 15,500







