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What is not OFELI ?

e A programming environment (like , p )

* A metalanguage for finite element programming (like , s ae)
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Levels of use of the library

° No knowledge of C++ is required. Use of prototype programs ( )

° Programming of finite element codes using OFELI classes. Possible contribution
with classes and functions
Contribution to Demo programs

° Contribution to the library's kernel by Implementing equations classes and solvers,

What are in a finite element code 7

Mathematical entities that one manipulates when solving a problem: , , ,
, (nonlinear problems, optimization, ...), ...
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where

Boundary Conditions:
We enforce by a penalty technique:

for each node ' on the boundary.

OFELI Presentation




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction
An example of a finite element code
Structure of the library

The OFELI package




Introduction

An example of a finite element code
Structure of the library

The OFELI package

Classes in OFELI

Some conventions

o Class names always begin with a capital letter.

e Member function names begin with capital letters except if the name starts with a verb. et
les

o Class members that modify a class have generally names that start with the verb (e.g.,

e Class members that return an information have generally names that start with the verb
(eg., )

e Most of classes have an overload of the operator
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To each phase in the procedure corresponds a family of classes :

1. Mesh classes

Construction of a mesh:
Output of a mesh :
Loop over elements:

or equivalently:

Get pointer to a node:
Creation of boundary sides:
Creation of all sides:

Change of unknown support:
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2. Vector classes

A wide variety of classes for vectors

The template parameter is the data type for vector entries

A vector class called

Class

Construction of a vector:
Assignment:

Other operations:
Assembly:

Euclidean norm:
Vector size:

OFELI Presentation



Intrc

An example of a finite element code
Structure of the library

The OFELI pa

2. Vector classes:



2. Vector classes:

Class

An example of a finite ele code
Structure of the library
The OFELI package

“Node” oriented vector

OFELI Presentation




An example of a finite ele code
Structure of the library
The OFELI package

2. Vector classes:

Class : “Node” oriented vector

Construction of a vector:

Assignment:

OFELI Presentation




An example of a finite ele code
Structure of the library
The OFELI package

2. Vector classes:

Class : “Node” oriented vector

Construction of a vector:

Assignment:

Class : “Element” oriented vector

OFELI Presentation



Intr

An example of a finite element code
Structure of the library

The OFELI package

ction

2. Vector classes:

Class : “Node” oriented vector

Construction of a vector:

Assignment:

Class : “Element” oriented vector

Class . “Side” oriented vector




Intr

An example of a finite element code
Structure of the library

The OFELI package

ction

2. Vector classes:

Class : “Node” oriented vector

Construction of a vector:

Assignment:

Class : “Element” oriented vector
Class . “Side” oriented vector
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4. Equation classes:
e An element equation is an object

e Each term of the equation is a member of the class that contributes to the left and/or the

right-hand side
e OFELI contains a collection of classes specific to problems:

: Various numerical methods to solve the Laplace equation
: Diffusion-convection problem with phase change
: Elasticity problem
. Incompressible Navier-Stokes equations
: Electromagnetic and Eddy Current problems

: Systems of Conservation Laws
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5. Shape function classes:

To each finite element interpolation corresponds a class (e.g., 3-Node triangles (/;): )
Available shape function classes: , , , , , ,

6. Solvers:
OFELI contains some template functions enabling the solution of specific problems.
» Direct and iterative solvers (with preconditioners) for linear systems

e Optimization problems can be solved by using a template function. The Objective function
and its gradient are given through a user defined class.
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The OFELI package

The OFELI library is free and under the GPL license ( ). It is available
on the web site
The package contains:

® Source files of the library (kernel + problem dependent classes: Laplace, Thermics, Solid
mechanics, Fluid dynamics, Electromagnetics).

@ Documentation in and . The documentation is automatically generated by

® A tutorial with examples of finite element codes with increasing difficulty
@ Demos: Multiple finite element programs
® A mesh generator for 2-D meshes

® Utility programs: conversion
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and
e Conversion of mesh and output files issued from: , , and
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Current and future developments
o Level Set and Fast Marching methods in 2-D and 3-D
o Efficient solvers for coupled equations
o Implementation of domain decomposition methods (coupling with )

e Implementation of for elliptic problems ( )
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