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The purpose of this tutorial is to get started using Scilab, by
discovering the environment, the main features and some useful
commands.
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Step 1: The purpose of this tutorial
Are you new in Scilab and you want to learn it easily and quickly?

Are you looking for an open source MATLAB® alternative?

SCILAB 5.4.1

The purpose of this tutorial is to make the user comfortable with the Scilab
software, introducing him/her the features and the potentialities of this
program through the use of the main commands and windows.

15 published under CeCILL license

20112013 {Scilab Enterprises), 1989-2012 (Inria), 1989-2007 (ENPC)

Step 2: Roadmap

In this tutorial, after explaining how to install Scilab, we will give a
description of the Scilab environment and start practicing with an example

of data processing, using data stored in an Excel file, which is a typical Descriptons ~ Steps

format in industrial applications. How to install Scilab 3

We will also learn how to get information through the use of the help and =cildh .enV|ronment 4-5
Importing data from Excel 6

the demos. Visualizing data 7-9
Basic data processing 10-13
Useful commands and help 14-15
Getting started Demo 16
Conclusions and remarks 17-18
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Step 3: How to install Scilab

You can download Scilab for Linux, Windows or MacOSX from the official

page at http://www.scilab.org/products/scilab/download.

If you save the installation file on your Desktop, once the entire file is
downloaded, you will find a file with extension .exe. Just double click on
the icon and the installation will start. You have the option of selecting your

language.

Be careful, you must have administrator privileges to install Scilab, then
simply accept the license terms, select the installation folder and you're

done.

When the installation ends, you will see the Scilab icon on your

desktop. Double click on the icon to start the software.

Open source software for numerical computation

Sclab Download Resources Community Projects Development

Scilab 5.4.1
Released on 04/02/2013
System Requirements | Release Notes | New in Scilab 5.4.1
GNU/ Linux
a Scilab 5.4.1 - Linux 32 bits 163.30 MB
Scilab 5.4.1 - Linux 64 bits 160.13 MB
Windows XP, Vista, 7, 8
’I' Scilab 5.4.1 - Windows 32 bits 117.09 MB
U Scilab 5.4.1 - Windows 64 bits 124.41 MB
L" J TFymm O et (o e e ) e, Eheees 25

bits.

Mac 05 X (Intel platforms only)

;I Scilab 5.4.1 - Mac 0S X 135.24 MB

Sources

==Y Scilab 5.4.1 source version

Step 4: The Scilab environment: Console and Prompt

+Scilab 5.4.1 Console =10l
: : : OB PEICIF

Once the user has opened Scilab, the window shown on the right appears. Pt x sopicon X Vo powe vex
B [ = L= b= “;.., = |
b‘;& S b 1x1| Doutle| local
ot

The main part is the Scilab Console, in which is contained the Prompt of i

commands, identified by the symbol | g [

Here the user types the commands and interacts with the environment. G
B |

(Scilab environment)
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Step 5: The Scilab environment: Bars and Windows

On the top of the environment we find the Main Menu and, right below it,
the Toolbar. The content of these two bars changes depending on the
selected part of the environment.

On the left we can see the File Browser, which specifies the current
working directory and shows the files with extensions .sci and .sce, which
are the Scilab files interpreted by the environment.

On the top right we have the Variable Browser, which allows to see all
the variables in use. For example, in the figure on the right we have three
variables stored: a global one and two local variables a and b, where a is
a double and b a string.

Lastly, on the bottom right there is the Command History, which contains

File Edit Control

Applications 2

s

B & 00O|%

Yariable Browser

S|e|l®|x|e @

(Main Menu and Toolbar)

e Mame | Dimension| Type Visibility
8 Josdb x| & b Swing|__local
Name / a Double local|
Sciab ] |demoist... Double global
3.
myfunc.sd
myscript. sce

== == 13

= 13/05/2013 1

tohome
the commands typed so far. All commands entered in a given Scilab x =13
session get stored in this docked window, making them accessible for re- :‘_E:ﬂ
use or editing. A= EAVARYI -
LI A = [, [y;v]] hd|
(Docked windows)
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Step 6: Importing data from Excel

Our dataset is stored in the Excel file testdata.xIsx and it consists of two
columns of data. This file is available in the Scilab Tutorial section of the
Openeering website ( http://www.openeering.com/scilab_tutorials), in the
compressed folder First Steps (Additional files).

The first step to import data in Scilab is to open the Excel file, select the
cells we wish to copy and copy them to the clipboard, as shown in the
figure on the right.

EiH9- -

testdatasdsx - Microsoft Excel o =R
a@o@ =

B

Incolla

L)
Ba-
4

Appunti 1| Carattere

Calibri 11 v AN A

G C 8- A

S¢  Generale -~ [RjFormattazione condizionale *  S=Inserisci - X - ﬂ [ﬁ
= - D@ % om Formatta come tabella ~ 5% Elimina - | [§] -

Ordina  Trova e
o ] 55 stili cella » EFormato ~ | 2~ efittra - seleziona -
amento | Numeri | stili | cemre | Modifica |

Wl |~ o (ke w N

-

K oAb liol . Foglio? . Foglio3 Tl

4] il ] il

Pranto |

Media: 0136169457  Conteggio: 202 Somma: 27.50623035 ‘E;l 100% (= U—(4) 4

(Excel file with data stored)
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Then we create an empty variable in Scilab where to store the data, by
typing in the Console the command

data = [];

Here data is the name of the variable we are creating. With the empty
square brackets [] we are assigning to this new variable an empty
content and the assignment is done through the symbol =.

The semicolon operator suppresses the visualization of the output in the
console.

After pressing Enter we will find in the Variable Browser the new variable
“data” with no dimension, as shown in the figure on the right.

4 Scilab 5.4.1 Console o ] [
File Edit Conirol Applications 2

ZB| &0 0|% 2|8 2|« ® @

Filz Browser ? A X E 5. ole EAE A A CSarizble Browser ? A X

l [ vl e | MName | Dimension |  Type Visibility
—-->data = []: MSA Double local
Mame  / I demolistl. .. 1x1 Double global
=) scilab S
& myfunc.sd
. myscript. sce
Command History ? A X
B-ff —- 13/05/2013 16:59:47 - [/ ﬂ
~tohome
=% =13
-y =[49]
A=
- =[x, [ysyvll
[ Y A= [, [yiv]] i
-
[~ Case sensi... _I _I—I
4 3
[

(Creating an empty variable)
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Once our variable has been created, it is possible to select in the Variable
Browser the cell “data” with a double click, which will open the Variable
Editor, as shown in the figure below.

Im Variable Editor - data (Double) -0l x|
File Edition
s Command History =[O] =] @ ‘ EI El | R E | @ ' ‘ e ‘ L LR e L ’
Fie Edt 2 \arisble Editor - data (Double) >
=
%P © Vor -data % |
File Brovwser 2 A X Scilah 5.4.1 Consale 2 A X Variable Browser ?AX
D ¥ & Name |Dimens...| Type | Visibility
——»data = []: N/A|  Double local 10,0385 Y
demalis... 1x1| Double global 0.04
o] e
Fie Edition .
0,0433
@|EE| xﬁ‘q 9|H|u.nn.u.u._ e | @ 0.0451
“arigble Editor - data (Double) ? 0.0471
-data ¥
var = | nimand History 2 A X 010491
(|l 13/05/2015 16:59:47 i B 10,0513
— 0,0536
—
_ A 0,0561
| | » 0,0588
| 0,0617
0,064
0,0881
- 0,0716
] 1] 0,0755
0,0796
n nR4a1 il
| _>I_I
data(1,1)
We now paste in the table given by the Variable Editor the data copied (Variable Editor with data stored)

from Excel (figure on the right), making the variable “data” available in
Scilab for data processing. We can paste the data from the clipboard.
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Step 7: Visualizing data

The simplest way to visualize data is to select one of the predefined charts
available in the Variable Editor: the user has just to select the column of

data he/she wants to plot by clicking on the column header and to choose
the kind of plot from the list given by clicking on the icon # . =10l

File Tools Edit ?

AEENEIG)

Graphic window number 0 ?
loix
File Edition
@‘@&|XDDlﬁ»|»«\mm&oﬂ o._.'li%‘ﬁ 14
Variable Edttor - data (Double) P
& 0.0
08
07
06
05
0.4
0.3
0.2
0.1
i | .“II hist3d ° 0 0 20 30 40 5 6 70 80 90 100 110 120
data(:,2)
“ ok contour2d
9 = (Example of data plotting from the Variable Editor)

On the right we have plotted the second column of our dataset by
choosing the plot2d chart among the options.
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Step 8: Editing figure properties

. . . . . . - Graphic window number 0 =10 x|
It is possible to change properties of the figure by selecting Figure ;‘w Ej*" o
. . . B Q|
Properties from the Edit menu of the figure: orgtic e e o .
Polyline Editor =loix|
~ Objects [~ Objes T 08
ngg}‘jéii"g El SMeI Data] cnppmgl
Compound(1) sibilt: % on 02
.m un:lr:::: % on Closed: [~ 07
Fill mode: ™ Interp. mode: ™
Polyiine style: finterpolated il 08
Arowsize: [I
Foregrouna: -Is_ 24
Background: [_f_l 1
Interp vector: I 024
Mark mode: 014
Markstie: Jdot =]
Marksze: [avuistes =] o =] o - ; ' ; ; ; S : T Y
o R A R e S R A T T~ T
Mark background: le_l
il i o . : L
(Figure properties modified)
Step 9: Exporting data in png format =

Fle Tools Edt ?

It is possible to export data in png format selecting from the menu: ?::fw..‘ —

i Vectorid exportto.., b PG
File - Exportto... 2 png N s
Page setup... PPM

(24 Print...

Close:

Many other exportation formats are available in the menu.

T T T T T T T T T T T 1
o 10 20 3 4 50 80 70 80 @0 W00 110 120

Right click and drag to rotate.

(Exporting the figure in png format)
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Step 10: How to duplicate a variable

We can now practice with a simple example of data processing on a single
vector of data, in particular, on the second column of our dataset.

The first step is to duplicate the variable “data” to get a new variable that
we can modify without losing the original dataset.

To duplicate the data from the Variable Editor we have to right click on a
cell and then select Duplicate the variable (figure on the right).

Hence the window shown below pops up and we create a new variable
with name data?2.

il Create variable from selection x|

Variable name |da132]

cancel | ok |

W variable Editor - data (Double) =101 x|
File Edition
@‘@E, 000 00c O. o,ﬂg"

XOD0|[® &

Undo Ctr+2
Redo ChriY
Cut Cerl+3
Copy Chr+C
Paste Chrl+y

Copy as Scilab command Ctri+E
Copy as Scilab matrix Ctrl+Shift+E

Export the selection to C5V  Ctrl4+S

Create variable from selection Ctrl+K
Chrl+h

lata(l,2)

(Duplication of a variable)
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Step 11: Removing a column

To remove an unused column, he/she just have to right click on the

column header and select Remove column.

In the Variable Browser we have the possibility to check the dimensions of

our two variables:

Il variable Editor - data2 (Double)

File  Edition

=lojx =1o)

File  Edition

10| & e e oo e @ @‘t -‘“j‘ﬂ »--|mn.u-u.¢-‘é
Variable Edtor - data2 (Double)
Vor-deta 3 Var-dataz X |

“ariable Bro
Mame Dimension Type Visibility
1 |dataz 101x1 Double ozl Kl |
data2 (:,1
1 |data 101x2 Double local —

i

(Removing a column)

Step 12: Basic data analysis

We are now going to apply to the new dataset the two functions listed on

the right to perform a simple data analysis.

mean

stdev

We will compute the mean value and the standard deviation of the vector st _deviation

“data2”.

Mean (row mean, column mean) of
vector/matrix entries

Standard deviation (row or column-wise) of
vector/matrix entries

First steps with Scilab
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Step 13: Performing basic data analysis

In the figure on the right we can see the following commands typed in the

console:
% Variable Browser =101 x|
Ele Fter 2
mean (data2) 8@
stdev (data2) FieBrowser 2 # X Scilab 541 Console
— [~
&
a f——}mean(dat.a:} \ | 3 Ix1 Double local
Name / ans = s 101x1 Double: Tocal
S;iﬂb ] data 101x2] Double| local
. g apt == ck 1x1 Doubl global
The commands are not followed by semicolons, hence the outputs are !mymm,sd 0.2723389 :
. . . . . myscript.sce
displayed in the console and stored one by one in the variable ans. This -_>stdev(data2)
variable contains the result of the last operation computed without T
assigning to it a variable name. 0.2887888
\-—}
- /
Command History ?2aX
T [ dear demdlstok 1]
i dear
i dec
L edata=f;
 “heb]
B/ - 17/05/2013 10:26:22 - Jf
help
help mean
help
hd data = ]
--tohome
[~ Casese... L] - meantdataz) j

(Example of data processing)
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Step 14: Some useful commands

Here we present four useful commands:

Command Description |

A, Are you sure you want to dose SciMotes and Sdlab ?

[T Do not show this message again

x|

exit Ends the current Scilab session Mo |
clc Clears the Console
tohome Moves the cursor to the upper-left corner of
the Command Window and clears the (Warning when exiting Scilab)
screen
help On-line help command
4 Variable Browser ;lglﬁl
File Filter 2
g|®
File Browser 2 A X Sciab5.4.1 Console A
PI tice that clearing th le (clc) d t learing th ] P T Y
ease notice that clearing the console (c1c) does not mean clearing the ,, e x ol (=]
g . . . g g = da‘t:2 ﬁix; gouble local
data, so after we can still find in the Variable Browser all the variables = scleb o 1] Double gobdl
created so far. mnesa
The command tohome is really similar, but scrolling the mouse in the
Console we can see the previous typed commands.
Command Histary ? A X
: g::: iemolistiocl d
ede
~-data = [1;
“-help ]
B4 — 17/05/2013 10:26:22 — ff
+help
Y ::}Emean
e e i
(Environment after using the ele command)
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Step 15: How to obtain online help

There are several ways to get the online help:
- Typing the command help in the Console
- Selecting from the Menu: ? - Scilab help

- Pressing F1 on the keyboard

We might want to get directly the specialized help of a given function:

- We have to type in the Console the command help followed
by the name of the function

For example, to get the specialized help of the mean function we type

help mean

“ Help Browser

Ele Tools 2

L]

B

CimaVeneta Toalbox

ClimaVeneta Toobox

Sclab help

Sclab
Differential alauius, Integration
Elementary Functions
Linear Algebra
Interpolation
CACSD (Computer Aded Control Systems Design)
Polynomials
Signal Processing
FETW
Special Functions
Randib
ARnoldi PACKage (ARPACK binding)
Statstics
Cumuiated Distrbution Functions
Central Tendency
* geomean
 harmean
+ mean
 meanf
 timmean
Data with Missing Values
Descriptive Statistics
Hypothesis Testing
Mezsures of Dispersion
Mezsures of Shape
Principal Component Analysis
Regression
Sampling
Summaries

.
scl d D The Free Platform for Numerical Computation
Scilab Home page | Online help | Wiki | Bug tracker | Forge | Mailing list archives | ATOMS | File exchange

Scilat help > Homepage

What's new in Scilab 5.4.1?

This release includes many bug fires and perfarmance improvements in Scilab graphics, enabling Scilab to display bigger data sets and
improve the portability of Scilab on diffsrent graphic cards.

New commands have been added to launch SciNotes and Xcos directly rom command line.

Xcos now includes new salvers for simulation

® LSodar. Automatically switches methods to efficiently solve both stiff and nonstif problems. It includes a rootfinding feature.

® Dormand-Prince 4(5) and Runge-Kutta 4(5) Fixed-size step solvers added to the Code package, ihey also benefitfrom the
rooffinding featurs

® Implicit Runge-Kutta 4(5) Fixed-size step solver added to the CVode package to benefitfrom the CVode rootfinding feature

See all changes in Seilab 5.4.1

Documentations and help

This help is also available on hitp:/help scilab.org. It provides some advanced features like comments, favorites, search engine, et

Ifyou are new to Scilab, you can have a look to the Scilabs keyword help pages. ]

(Scilab Help)

[ine erovser SI=E

Fle Tooks 2

@

==

Bla]

<<harmean Central Tendency meanf >~

 percent
* pls
* power
* quote
# semicolon
* slash
* star
# symbols
 tide
-y
Control flow
Configuration
Debugging
Error handing
Varizbles
» et
® perl
® qut
® sisb
® startip
Differential alauius, Integration
Elementary Functions
Linear Algebra
Interpolation
CACSD (Computer Aded Control Systems Design)
Polynomials
Signal Processing
FETW
Special Functions
Randib
ARnoldi PACKage (ARPACK binding)
Statstics

H

Scilab help »» Staistics = Central Tendency = mean

mean

mean (row mean, column mean) of vector/matrix entries.

Calling Sequence

yemean (x)

y=mean(x,'r')

yemean(x, 'c')

yemean (%, ') ||

Arguments

x
real vector or marix
i
scalar or vector

Description

Fora vector or a matrix x, y=mean (x) retums in ihe scalar y the mean of all the eniries of x

yemean (x, 'x') (of, equivalently, y=mezn (x, 1)) is the rowwise mean. It retums a row vectar: y (3)= mezn (x(:,3) )

Jod]| Il |

(Contextual help)
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Step 16: Getting started demo

In Scilab a really useful demo to get started with the software is available:
clicking on the icon # in the Toolbar we get the window shown below and

by selecting 5l 541 Consoe S
Ele Edit Contrel Applications 2
. . . . Z B|& D slg|le|g|s @
Introduction = Getting started with Scilab FieErovmem x 2 1 < [T oo
4 [F2use mode: encer empty lines to concinue. - Name T Type visibiity
. . . = - o] Jans 1x]] Boolean| local| 4.
the demo starts displaying in the Console commands and examples of the e, G v porce ol Grehctande] ol
. . . . e -~ SCILAE OBJECTS B s 1158 Double! ocal
main Scilab objects, operations and structures. e SN E— =
o 3 0l n x1 Double| local
P>/ 1. SCALARS s 31 Double Tocal
. . . . . . > y Wi /A Tiist| Tocall
The user controls the timing by entering empty lines to continue, pressing sizeal consvans m i T ol
a = F N/A| Tiist] local
“ ” Fi /A Tiist| Tocall
Enter” on the keyboard. . 0 St =
-~ v x5 Double] locall
- St /A Tiist| locall
Fi x0 3x1 Double] locall
e e e 1x2| Double! locall
T c 3 Double! ocal
g Lt NjA Tiist| locall
>>'string’ //character string o] L N/A] List| local[—
Demos Introduction ans = | ] sp 4xi0 Sparse| locall
ap| [Mc 2x2| String| locall
>l b 1x2 Boolean| locall
Introduction o Getting started with Scilab Wi P X Dol local
Simulation >>z=polv(0,'z') // polynomial with variable 'z' and with one Toot ; ":’: Du::?: :SE:: <
CACSD Command History ?AX
Dynamic link z L SCl\contribeviool\ L0 =l
PR " - -SC1
OptImIZEIFIOn and Simulation  omie3vzea.5%22  //polynomial B SS1013 100455 - |
Palynomials p = editmyfunc.sd
Signal Processing edtmysaiptsce
2 tag
Sound file handling D43z s 4.5z oo ced
Random = ~dear demolistiock
Spreadsheet >>r=z/p //rational gaar
:
XI':L == ~data = [I;
help []
z B-/f - 17/05/2013 10:26:22 — f{
Tcbm®€ 4 help
cul 2 e
Graphics — o 1+ 3z + 4.5z g;tzmzu
I mean(dataz)
Heos ;I 1> stdev(dataz)
— P>/ 2. MATRICES - ~dlear ans
Feme g | o E |

ScilFl

(Demo “Getting started with Scilab”)
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Step 17: Concluding remarks and References

In this tutorial we have introduced to the user the features and the
potentialities of the Scilab software through the use of the main commands
and windows.

On the right-hand column you may find a list of references for further
studies.

1. Scilab Web Page: www.scilab.org.

2. Openeering: www.openeering.com.

3. Scilab download page:

http://www.scilab.org/products/scilab/download.

Step 18: Software content

To report a bug or suggest some improvement please contact Openeering
team at the web site www.openeering.com.

Thank you for your attention,

Anna Bassi, Manolo Venturin

testdata.xlsx : Excel file with the test dataset
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