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Professional Services & Support for
Scilab,

Free Open Source Software for Numerical
Computation



Sylvestre Ledru
= Operation manager at Scilab Enterprises
= Responsible of GNU/Linux & Mac OS X
= Community manager for Scilab
= ... and also for IRILL
= Debian Developer
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History of Scilab
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History of Scilab

" Developed by a research project at the INRIA since 1990
"  From 2003 to 2008, through the Scilab consortium
" Since 2008, the Scilab consortium is hosted by the Digiteo foundation

= 2011 : Scilab entreprises created for the classical open source business model
(most of the current employees being founders)

" Currently ~15 persons
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About Scilab Enterprises

SAS created in June 2010

" President: Denis Ranque and now Jacques Dhellemmes

Vice presidents: Christian Saguez

" A high level team who has extensive knowledge of Scilab
software and its environment and benefit directly from the

Scilab developers expertise.
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Services & Support

" Development and optimization of applications

" Realization of in-house optimized or extended versions
= Scilab Long Term Support

= Migrations to Scilab
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Services & Support

" Training

=  Commercial external modules
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Scientific Computation for your Innovation
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Our Domains of Expertise

Industry

Research

scilab
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Biology, Medicine
Environment, Natural Resources
and Risks, Materials...

Energy, Defense,
Automotive, Aerospace,
Telecommunications,
Biomedical, Finance,
Multimedia, Transportation...



Major Scilab Users

" Aerospace:
CNES, EADS, Astrium Safran...

= Automotive:
LEONI, PSA, Renault,

Valeo...

= Mechanics:

ArcelorMittal...

" Energy:
CEA, EDF, IFP, RTE, Total...
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Defense:
DGA, Thales...

Civil engineering:
CSTB...

Health:

Sanofi...

Computers:
Bull, C-S, Oxalya...
Mining:

Eramet...



Scilab Software
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The Free and Open Source Solution
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Powerful computation software

Numerical computation engine
easy to embed into

applications

Extended capabilities with
professional & specialized

modules



Key Features

Maths & Simulation
= High level programming

Optimization

language

= 2,300 mathematical Statistics
SnCHRT Signal Processing

= Advanced data structures Control System Design &
& user-defined data types Analysis

2-D/3-D Visualization

Application Development
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Scilab - CLI

quqmnTraqﬂ <] "1ab-fu11-bin {5.3.3'2}

; Trqunru ») pour « menu =, ..
[ij_ﬁ}:uu]lelUPthHJIthﬂ]] Lab-cl

scilab-5.3.3
Consortium Scilab (DIGITED)

Copyright (c) 1989 1 (INRIA)
Copyright (c) 1989-2007 (ENPC)

Initialisation :
Chargement de 1'environnement de travail

--=g=2%[2, 3]
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An Ergonomic Environment

File Browser

Console Scilab

Variable Browser

o/ [alz] &[] [e]@

: r__ - | i;hl l L
Mavigateur de fichlers

LI Navigateur de variables

~ Nom Dimension Type Visibilité
=)/ () scilab-5.4.0-alpha-1 B b 3x3 Double local
Nom - 4xd le local
Consortium Scilab (DIGITEO) d:' B e DOU?E i
B/ Copyright (c) 1989-2011 (INRIA) Ll home Bl Chaine loc
» [ Applications Copyright (c) 1989-2007 (ENEC) ]l PwD 1x1 Chaine local
» [ Library b sk 1x1 Booléen local
[E) Network [ 1x1 Booléen local
» |3 System o [ 1x1 Booléen local
» [ Users Initialisation : . B xnan 1x1 Double local
> E}volumes Chargement de l'environnement de travail d:' %inf 1x1 Double local
» |5 bin ——>a=rand(4,4) el sc 1x1 Chalne local
& cores i ] scHOME 1x1 Chaine local
> |5 dev sl TMPDIR 1x1 Chaine local
> [ etc 0.2113249 0.6653811 0.8782165 0.7263507 ol gui 1x1 Booléen local
EHOI‘I‘IE 0.7560439 0.6283918 0.0683740 0.1985144 MJ %ffrw 1x1 Booléen local
5 net 0.0002211 0.8497452 0.5608486 0.5442573 M 1x1 Booléen local
> bprivate 0.3303271 0.6857310 0.6623569 0.2320748 Iﬂ %f 1x1 Booléen local
» |3 sbin -->spec(a) ®H %eps 1x1 Double local
» [ tmp i B %o 1x2 Double local
» [ usr B 1x1 Double local
B F]var 1.9398323 B xe 1x1 Double local
| 2| mach_kernel - 0.0097315 + 0.4701978i [ T 1x1 Double local
- 0.0057315 - 0.47015781 ] #*modalWarning 1x1 Booléen global
5 Sa2m75aad ]  %driverName 1x1 Chaine global
sy S FexportFileNa. .. 1x1 Double global
-=->b=testmatrix( 'magic’,3 d:l
b . e e B wwoolboxes 1x1 Double global
d #toolboxes_dir Ixl Chaine global
8. 1. 6. g xhelps 1x1 Double global
3 5. 7. |
4. 2. z. Historique des commandes A X
-=3| ¥ [}/ --01701/2012 10:42:45 -- |/
a=rand(4,4)
spec(a)

b=testmatrix(’magic',3)

¥ Respecter la casse [ Expression réguliére



With Embedded Applications

8006 Sans titre 2 - SciNotes | Navigateur de variables Cellbiz

FEIEEEIE [@lel%el0] [@[F][>]F]

Navigateur de variables

Nom Dimension Type Visibilité | Colormap
el  subdemolist 8x2 Chaine local -
1 Definition directe de la transformée de Fourler discrete \:H b 3x3 Double local @ Jet
2 B a Avd Noaubla laral O Hsv
3 2] home ano Editeur de variables - a (Double) O Hot 1
4 , el  PwD [ [ = O oy
2 *) [ © Winter
[ 1f flag-= \ﬂ % =
7 am=e * ¥l o (O spring 0s
B formation- directe H ;ﬂan O Summer
9 FEix(0:n=1) ¥ (0:n-1)/n); B oin i 5 5 = = O Autumn
= O Bane
ﬁ) e sa 1 0,2113 0,6654  0,8782  0,7264 0 O Copper 0
12 Ll sCIHOME 2 0,756 0,6284  0,0684  0,1985 o \ \\\ ";IIIJ””
O Pink ‘\\\"l[
13| if flag—- Ll TMPDIR 3 2,2113e-... 0,8497 0,5608 0,5443 ©) Rainbow \\\\ ¢III
14|endfunction % z?&‘ 4 0,3303 0,6857 0,6624 0,2321 ©) ocean os
1'algorithme de la transformée rapide: 7 3 J O White
Mo . 1
) - fft(a,l)) H %eps K ‘
(DFT(a,-1) - fft(a,-1}) H o
%i
;DFT(a,-1); % e
B e
¥  %modaarning
(o] wdriverName
&z tH  %exportFileName
ann Navigateur d'aide

<<ind Equations Differentelles ode_opional_output > >

Aide Scilab > > Equations Differentieles > ode_discrete

ode_discrete

f Celeslab 1
I I dae
E I I l e e e p ordinary differential equation solver, discrete time simulation 3 Toum s madules T [ra— m |
|
Calling Sequence B Asrospac | FAR B |
~ode “discrete” i, k0 kvect, £ -
yrode( ¥ ) B Outa Acquisiton Butmurinh
int3d Arguments
e B Data Anatvus And Surksics |
= w B Dty Hasd |
real vector or mauix (il canditons). B Dww Hasding
‘ode_optional_output i i e, |
e s gl o [ Csucasen s BpakEiss) |
adedc externali.e. function or character string or lst. ¥ anakyss and ot |
odeoptons w0 B B on s, s rpranatany.. | |
{8 Fonctions Elémentaires. e Al
. hveet . E |
et imeger vector. B Graphics ML SN ko pariom
) Aoy - T COMpLtasen, Chanes of
& cacso e B Lraar sigetrs y
8 Fonimes Description :
5 Traktement du Signal [ Mevesing and Conand Tools |
T With this syntax (fst argument equal 10 discrece*) ode Computes recursively y (ko) =£(x, ycx) ) fom an il state y(x0) |
B Fonctons spéciales a0 1E1US k) far & I kvect. kvest(1) MU b Sreater than or €qual 1o k0. [ |

ther arguments and other aptions are the same s for ode, see the ode help.

Mumencal kahs

Examples

>
>
>
° >
b [ interface avec UMFPACK|
> {5 Opumisation et Simulatiol L e e hoa ek {ovmens L
> .
>

B Opsrzason |
bt 2 Procs L
58 Algorithmes géndtiaues ¥ ova. Einction) |
L B Simulated Annealing T B Solah dewsiopmen |
8 Catculs formels e e Tl du kORI gEmEnT |
8 Ceston s s : B Segral Processing o || 2me L |
38 Enurdes Sories (ichiers) |
8 Erues Sorues See Also ] X
5 Gannaues F= iy naier 1

Graphiques: export et in @ ode — soheur d'équatins différentielies ordinares
nerface graphique

<cmi Equatons Differentielies ode_optional_output >>




And Xcos,
Modeling & Simulation of Dynamic Systems

Professional tool for

industrial needs

" |Intuitive and ergonomic

interface

" Model building, edition and

customization

" Embedded Modelica

Compiler

" Freely available and

X distributed with Scilab
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GUI creations
uicontrol/uimenu/waitbar/messagebox

[sNaNe) Contréles Plot3d

" Many functions

Control Panel

My Beautiful Plot

Rotation angle

provided to create and -

i Colormap 4
d eS I g n G U I @ Jetcolormap 10 "’
s i
1 1 Background Color E: ',
" Available from Scilab | i
0.0 . ‘ LY
02 ’ ‘ Tt
- ShowHide 04 ‘ ‘“ “‘;":“‘ﬁgg’
" Interaction between - -« L e
# Edges

GUI and plots

Title

|My Beautiful Plot

" Fully integrated in the

OS environment
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Extend Scilab capabilities

(N aNé) Aerospace - ATOMS ATO M S

Aerospace - ATOMS

— CelestLab
E‘J Catégories principales T

(@ commad 1| | AuTomatic mOdules

Auteur(s)
CNES-DCT/SB

Management for Scilab

Description

CelestLab is a library of space flight dynamics functions for Scilab.

This library has been developed by CNES (Centre National d'Etudes Spatiales)
for mission analysis purposes. It can be used for trajectory analysis and orbit
design for various types of missions (around Earth, interplanetary...). | u

CelestLab includes about 200 functions that allow mission designers to perform AUtO m atl C I nStal Iatlo n and

various tasks such as: orbit propagation, manoeuvre computation, change of
reference frames and coordinates, etc...

You may leave comments below (any remark, suggestions...). management in SCiIab

For more information about Celestlab:

- A mailing list has been created.
To subscribe, send an empty email to: ft
celestlab-subscribe @lists.scilab.org SO Ware
Don't hesitate to use the mailing listif you want to report bugs or make
suggestions.

- You may also have a look at the news (below).

= An external portal to host and

Instaliar |

| manage all external modules
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A strong platform in an ecosystem

" Management of C, C++, Fortran, Java, Python, .net... from Scilab
= Available as a computing engine with C, C++, Java, Python, .net API...

" Connection with:
— Excel®, COM/DCOM® (Microsoft),
— Labview® (National Instruments),
— Isight® (Dassault Systemes),
— Alternova® (Eurodecision),
— mModeFRONTIER® (ESTECO),
— etc.

P\ scilab
o enterprises



Data formats

" Default Scilab data format (SOD):
— Based on the HDF5 standard
— Open documentation and specification

= Several data formats are managed (read / write):
— Excel (XLS)
— CSV
— MAT-files
— XML
— Etc.
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Next Release - Scilab 5.4.0
Beta released last Friday

#  Scilab  Fichiee Edilion  Prébarences  Conlrile  Applications 7

Scilab Desktop “FiaEEEEn =

Dot s Ly
L

Ham
= . » -;-a:m-l'...... d B

Docking system

= ....'-:.-
YT
1 " EE=T
R O ARag

Save positions,

Lo b el ] ERag ol gl

size and other

information
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Next Release - Scilab 5.4.0
Beta released last Friday

Unified Scilab

Desktop color

~ General
Confirmation dialogs
|
Preferences:  iopes 0T — -
= Shortcuts S
Preferences Syntax highlighting colors
Fonts o
Console i rorerclr |
) Console Number [] Bold
Command history H [ ttalic
= Scilotes Control

[ Underline

Desktop, Dl - =

(<]

- =scilab.support@scilab.org=
SCanteS, http: //w.scilab.org/
Frsum_{n=1}"{+\inftyI\fracl{n*2}=\frac{\p1~2}64
function [a, bl = myfunction(d, e, T)

XCOS) L I(: : cos(a) ++cosh[:]T[ o

if d == e then
White |- €.

else
b = + home
return

end
myvar =
endfunction
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Default | | Cancel | | OK| | Apply



Next Release - Scilab 5.4.0
Beta released last Friday

Graphics

Fully portable
4 to 100x faster

Improved usuability

Many export formats
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Main Development AXxis

Covering strategic fields

= From HPC to multicore: =
Scilab 6 with new kernel
= Just-In-Time (LLVM based) -

= Embedded systems:
C code generation with Xcos
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Extending Scilab & Xcos

Interface with main simulation
sofware

Dedicated sectorial modules




Scilab & Octave
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Scilab vs Octave - Features

" Alot of in common
... even sharing effort on common project like arpack-ng

" Scilab provides an equivalent to Simulink called Xcos.
A simulation and modeling for complex systems.
Only free alternative in the FOSS world

= Scilab provides out of the box graphics
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Scilab vs Octave - Matlab
compatibility

= Qctave focus on Matlab compatibility

= Scilab: Matlab is a source of inspiration when they are doing good
things
" Scilab has some important differences:
— I/ for comments instead of %
- 2/<>2.]
— Different function profiles
— Different graphics features
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Scilab vs Octave - Community

" QOctave has a bigger ecosystem (toolboxes)

" ... probably because Scilab was not free for a while
" QOctave has no structure behind while Scilab has full time (paid)
engineers

le : the classical « community driven » vs « integrated team driven »
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Scilab & Debian
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Scilab & Debian

" |Increase the visibility and notoriety
= Strong dependency management and feedback

" Benefit of the QA tools (lintian, rebuild, etc)
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SCILAB ENTERPRISES IS
YOUR PARTNER FOR USING
SCILAB

Scilab is worlwide reference open source
software for numerical computation in
iIndustry, education and research:

 Integration of results from scientific world
» Links with other free and non free software
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