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Scilab System

CeCILL license (free software)

An open system : new user-defined data types (and
operations, with overloading).

Contributions can be downloaded from Scilab Web site.

Built on external libraries

Windows (9X/2000/XP/Vista), GNU/Linux (most Unix
systems)

Source code

On-line help

English (French) user manuals

binary versions available
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Scilab Features

2-D and 3-D graphics, animation

Linear algebra, sparse matrices

Polynomials and rational functions

Interpolation, approximation

Simulation: ODE solver and DAE solver

Scicos: a hybrid dynamic systems modeler and simulator

Classic and robust control, LMI optimization

Differentiable and non-differentiable optimization

Signal processing

Statistics

Interface with Fortran, Tcl/Tk, C, C++, Java, LabVIEW
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Scilab Logo
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Nisp dans Scilab

Portage Windows standard C90

gcc sous Linux : standard C99
Microsoft Visual Studio 2008 : standard C90
création des projets Visual Studio 2008
création des dll, avec export/import explicite
remplacement de erfc par calerf
remplacement de srandom par srand
suppression de l’initialisation par PID
utilisation de la macro USE MATH DEFINES pour définir la
constante PI

Licence

utilisation de Numerical Recipes

Flexibilité de la librairie

instructions exit
affichages dans le terminal
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Nisp dans Scilab - Objectif (1/5)

1 // Un p e t i t exemple , adapté du document de s p é c i f i c a t i o n
2 // OPUS − Chaos Polynomial
3 f u n c t i o n y = Exemple ( x )
4 y ( 1 ) = x ( 1 ) ∗ x ( 2 ) ;
5 endfunct ion
6 // Repr é sentat ion des paramètres i n c e r t a i n s
7 vu1 = r a n d o m v a r i a b l e n e w ( ”Normale ” , [ 1 . 0 0 . 5 ] ) ;
8 v a l u e 1 = r a n d o m v a r i a b l e g e t v a l u e ( vu1 ) ;
9 vu2 = r a n d o m v a r i a b l e n e w ( ”Uni forme ” , [ 1 . 0 2 . 5 ] ) ;

10 v a l u e 2 = r a n d o m v a r i a b l e g e t v a l u e ( vu2 ) ;
11 // Cr éat ion d ’ une c o l l e c t i o n de v a r i a b l e s a l é a t o i r e s
12 gu = s e t r a n d o m v a r i a b l e n e w ( ) ;
13 gu = s e t r a n d o m v a r i a b l e a d d ( gu , vu1 ) ;
14 gu = s e t r a n d o m v a r i a b l e a d d ( gu , vu2 ) ;
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Nisp dans Scilab - Objectif (2/5)

1 // Repr é sentat ion des v a r i a b l e s s t o c h a s t i q u e s
2 vx1 = r a n d o m v a r i a b l e n e w ( ”Normale ” ) ;
3 vx1 = r a n d o m v a r i a b l e n e w ( ”Uni forme ” ) ;
4 gx = s e t r a n d o m v a r i a b l e n e w ( ) ;
5 gx = s e t r a n d o m v a r i a b l e a d d ( gx , vx1 ) ;
6 gx = s e t r a n d o m v a r i a b l e a d d ( gx , vx2 ) ;
7 // Cr éat ion du Polynôme de chaos
8 pc = p o l y n o m i a l c h a o s n e w ( gx ) ;
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Nisp dans Scilab - Objectif (3/5)

1 // Plan d ’ e x p é r i e n c e s
2 d e g r e = 2 ;
3 gx = s e t r a n d o m v a r i a b l e b u i l d s a m p l e ( gx , ”Quadrature ” , d e g r e ) ;
4 gu = s e t r a n d o m v a r i a b l e b u i l d s a m p l e ( gu , gx ) ;
5 np = s e t r a n d o m v a r i a b l e s i z e ( gu ) ;
6 pc = p o l y n o m i a l c h a o s s e t s i z e t a r g e t ( pc , np ) ;
7 nx = p o l y n o m i a l c h a o s g e t d i m e n s i o n i n p u t ( pc ) ;
8 ny = p o l y n o m i a l c h a o s g e t d i m e n s i o n o u t p u t ( pc ) ;
9 i n d a t a = zeros ( nx ) ;

10 o u t d a t a = zeros ( ny ) ;
11 f o r k=1:np
12 i n d a t a = s e t r a n d o m v a r i a b l e g e t s a m p l e ( gu , k ) ;
13 o u t d a t a = Exemple1 ( i n d a t a ) ;
14 pc = p o l y n o m i a l c h a o s s e t t a r g e t ( pc , k , o u t d a t a ) ;
15 end
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Nisp dans Scilab - Objectif (4/5)

1 // Analyse des c o e f f i c i e n t s
2 pc = p o l y n o m i a l c h a o s s e t d e g r e ( pc , d e g r e ) ;
3 pc = p o l y n o m i a l c h a o s c o m p u t e ( pc , gx , ” I n t e g r a t i o n ” ) ;
4 // E d i t i o n de l ’ ana lyse de s e n s i b i l i t é
5 a v e r a g e = p o l y n o m i a l c h a o s g e t m e a n ( pc ) ;
6 v a r = p o l y n o m i a l c h a o s g e t v a r i a n c e ( pc ) ;
7 mprint f ( ”Mean = %e\n ” , a v e r a g e ) ;
8 mprint f ( ”V a r i a n c e = %e\n ” , v a r ) ;
9 mprint f ( ” I n d i c e de s e n s i b i l i t é du 1 e r o r d r e \n ” ) ;

10 i s x 1 = p o l y n o m i a l c h a o s g e t i n d i c e f i r s t o r d e r ( pc , 1 ) ;
11 i s x 2 = p o l y n o m i a l c h a o s g e t i n d i c e f i r s t o r d e r ( pc , 2 ) ;
12 mprint f ( ”V a r i a b l e x1 = %e\n ” , i s x 1 ) ;
13 mprint f ( ”V a r i a b l e x2 = %e\n ” , i s x 2 ) ;
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Nisp dans Scilab - Objectif (5/5)

1 // Tracé des données
2 i n p u t x 1 = zeros ( np ) ;
3 i n p u t x 2 = zeros ( np ) ;
4 f o r k=1:np
5 i n d a t a = s e t r a n d o m v a r i a b l e g e t s a m p l e ( gu , k ) ;
6 i n p u t x 1 ( k ) = i n d a t a ( 1 ) ;
7 i n p u t x 2 ( k ) = i n d a t a ( 2 ) ;
8 end
9 p l o t ( i n p u t x 1 , i n p u t x 2 ) ;

10 h i s t p l o t ( 2 0 , i n p u t x 1 ) ;
11 h i s t p l o t ( 2 0 , i n p u t x 2 ) ;
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Nisp dans Scilab - Réalisation (1/2)

Interface de la classe RandomVariable

Windows, Linux
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Nisp dans Scilab - Réalisation (2/2)

1 // Try r a n d v a r g e t l o g
2 vu1 = randvar new ( ”Normale ” , 1 . 0 , 0 . 5 ) ;
3 r a n d v a r g e t l o g ( vu1 ) ;
4 r a n d v a r d e s t r o y ( vu1 ) ;
5
6 // Try r a n d v a r g e t v a l u e
7 vu1 = randvar new ( ”Normale ” , 1 . 0 , 0 . 5 ) ;
8 n b s h o t s = 1 0 0 0 ;
9 v a l u e s = zeros ( n b s h o t s ) ;

10 f o r i =1: n b s h o t s
11 v a l u e s ( i ) = r a n d v a r g e t v a l u e ( vu1 ) ;
12 end
13 computed = mean ( v a l u e s ) ;
14 a s s e r t c l o s e ( computed , 1 . 0 , 1 . e−1 ) ;
15 computed = s t d e v i a t i o n ( v a l u e s ) ;
16 a s s e r t c l o s e ( computed , 0 . 5 , 1 . e−1 ) ;
17 r a n d v a r d e s t r o y ( vu1 ) ;
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Perspectives

Décision du projet OPUS

Modifier la librairie NISP (licences, exit, cout, etc...)

Interfacer la classe SetRandomVariable

Interfacer la classe PolynomialChaos

Tests unitaires

Tests de validation

Documentation

Mise en ligne
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OPUS project
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