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CUSTOMIZING XCOS WITH NEW BLOCKS AND PALETTES

In this tutorial, we show how to create and customize Xcos blocks and palettes.
Moreover, we use the "Xcos toolbox skeleton” for a better result. The LHY model
in Xcos scheme (already developed in other tutorials) is used as a starting point.
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Step 1: Purpose of this tutorial

The aim of this tutorial is to show how to create and customize Xcos
blocks adding new elements to the Xcos palettes.

Here, as a reference scheme we use the LHY model already developed
in Xcos. The scheme is available in another tutorial at the Openeering
web site.
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Moreover, we also introduce the reader to the “Xcos toolbox skeleton” 4
that is a useful toolbox for the customization of Xcos blocks. -
|
v
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The creation of new blocks are useful to:
«  Simplify the diagram; :
« Reuse of same block (also in other schemes). WE"[-
LAY Todel =
Step 2: Roadmap
The following topics are covered in this tutorial:
- Whatis Scilab ATOMS; ATOMS e
Xcos toolbox skeleton 4-5
»  How to install “Xcos toolbox skeleton”; LHY model 6
_ Custom Xcos blocks 7-12
*  How to create a new Xcos block; Custom Xcos palette 13-16
«  How to create a new Xcos palette.
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Step 3: What is Scilab ATOMS

Scilab Atoms is a packaging system of Scilab external modules. Using
this tool it is trivial to install/un-install prebuilt Scilab modules.

Atoms packages are available by clicking on the menu icon &= or
from the menu "Applicati ons/ Modul e nmanager - ATOVS" If a
network proxy is installed this must be configured in Scilab using the
command "at onsSet Conf i g" (see help).
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All modules =

Aerospace
Contributed Scilab

Rinarins

Data Acquisition
Data Analysis And

Staistirs

Data Handling

Education

Gul

Graphics

Graphs

Image Processing

Linear algebra =
Modeling and Control Tools
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Numerical Maths
Optimization

— List of installed modules

Pmsics _>|LI
On the right, the ATOMS window is reported. A green icon = denotes all -—_—
the installed toolboxes.

Step 4: How to install “Xcos  toolbox skeleton”

The “Xcos toolbox skeleton” is available in the ATOMS under the Xcos
menu.

Select the toolbox and then click on the “Install” button.

As for any other ATOMS toolbox, it is necessary to restart Scilab after a
new installation.

i
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Main categories
= cos tonlbox skeleton

— Xeos toolbox skeletan

Version
5321

Author(s)
Clement DAVID

Description
Provide a skeleton to create your own Xcos palette with custams blocks

See also
« hitp:iratorns scilah.orait toolbox
* hito:ifereeScilab.org

Release date
2011-04-05

Download size
B3 KB
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Step 5: Loading “Xcos toolbox skeleton”

Once Scilab has started the new module is loaded. This is visible in the
Scilab console where information on all loaded modules is displayed.

The model used in this tutorial is reported on the right. The Xcos scheme
corresponds to the LHY model. Some theory about the model and the
Xcos scheme can be downloaded from the tutorial on LHY model in Xcos

(part ).
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Step 6: The LHY scheme

The model used in this tutorial is reported on the right. The Xcos scheme j:(
correspond to the known LHY model. Some theory about the model and
the Xcos scheme can be download from the tutorial on LHY model in

Expression:
tau + max(smax s*exp(-q Ui ) ul

Xcos.

:
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Expression:
tau + max(smax s'exp(-q U2l )l

Step 7: How to create a custom Xcos block -

To create a custom subsystem the following steps are required:

- Left-click where you want to start your selection;
- Hold down your left mouse button and drag the mouse
until you have highlighted all the interested area;

or T m%ﬁ -

- Left-click of the mouse over the element you want;

A
*  Select the desired blocks: Lo,

- Ctrl + Left-click on elements and links you want to select; (The selection of the LHY model)

¢ Right-click on one of the selected elements and then select
“Region to superblock” or from the menu “edit” select “Region to
superblock” and new block appears.

©

Note: From the LHY model in Xcos scheme we have selected all blocks
and links that represent the system. All the other blocks that are used for
the graphical output are not selected because they are not considered as
part of the model.

&=
[

(The LHY model as a new Xcos block)
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Step 8: Port and Subsystem blocks
The main blocks involved in the creation of subsystems are:

e Regular Input Port: This port represents an explicit input port and
should be used only inside a Xcos Super Block;

e Regular Output Port: This port represents an explicit output port
and should be used only inside a Xcos Super Block.

These blocks are available in the “Port & Subsystem” palette.

Note: Ports numbers should be in increasing order starting from 1.

Step 9: Xcos superblock

On the right, a simple subsystem with two inputs and two outputs is
presented. The bottom figure shows the resulting Xcos block appearance.
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Step 10: Customize a Xcos block

Using the “Xcos toolbox skeleton” it is possible to personalize each
block in an easy way:

*  Select the desired element;

* Right-click and then select "For mat -> Edi t" and it appears a
dialog where it is possible to change some aspect parameters.

At the end press "Ck" button.

Add the text "LHY Mbdel " and change colors in the previous dialog.

& Ed
""I"'é'j&'t"§é'fEi'H§§’§| Border Colorl Texk Colorl Fill Colorl
Font size | 11 :ﬁ’
Faont name IDiang LI
Font style [~ Bold [~ Italic
Cancel |
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Step 11: Xcos block input mask

The LHY model depends on the following (eleven) constants:

["tau"; s"; "smax";
" LOII ; " |_DII ; " YOII]

q"; a"; "b"; "g"

g"; "delta";

It is possible to create an input mask making the element as general as
possible allowing the reuse of the model in other applications/schemes.

An input mask can be created as follows:

* Right-click on the element and then select "Super bl ock mask
-> Create’,

* Insert all the eleven variables in the "vari abl e setting" tab
selecting them one by one from the list (see figure);

e Change the default values in the "Def aul t val ues" tab.

B Masked SuperBlock editar (=]
Variable settings | Default values |
Variable names “ariable descriptions Editable
winTitle windav title r
o o I7
HO Ho I7
Lo Lo I7
delta delta |7
el a I7
b b ~
a a |7
smax smax |7 pe—
A n = nser
5 5 I~ Delete
tau tau W
Move Up
Move Down
B Masked SuperBlock editor =1of x|

Variable settings  Default values |

Yariable descriptions

Yalues

indaw title

Impostare | parametri del blocco

110000.0]

130000.0]

1400000.0]

0.291
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:
Step 12: The input mask L = =

Impostare i parametri del blocco
Th(? input mask for o.ur -LHY model is reported on the right and can be 0 [nooso | =
activated by double-clicking on the element.

Ho  Jisoooool
o [i4oo0o00]
deks [loze1]
b Jooza

Irﬁ 171 LI

ok | Cancel |

Step 13: Create a new Xcos palette

Now, we want to make the LHY model block available as new element for
other diagrams adding it to the Xcos palette. - ;

The first step is to create a new empty Xcos file and save the new
element. Here, the adopted name is "LHY_Xcos_Li b. xcos".
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Step 14: Create a new palette folder
Step 1 (Create a new palette folder):

« Right-click on "Pal ettes" of the Xcos "Pal ettes browser"
dialog and then "Cr eat e";

e Left-click again on "Palettes".

As a result, a new folder named "Cat egor y" is created as the last row on
the "Pal et t es" selector.

Step 2 (Rename the default palette folder):
* Rename the new folder into as "LHY" for our purpose.

As a result, an icon appears on the left of the "Pal et t es" selector where
to put our library model.
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Step 15: Insert blocks in the palette browser
Step 3 (Load the file into the "Pal et t es" selector):

«  From the menu "Pal et t es" select "Open" and then open the file
"LHY_Xcos_Lib. xcos";

*  Double-click on the "Pal et t es" selector

Step 4 (Move the file into the folder "LHY"):

*  Select the file, and drag it into the folder "LHY".
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Step 16: Finalize the palette

! =lox| : =10l x|
. . e &
Step 5 (Rename the input file in the "LHY" palette): e B
# Commorly Used Blocks 2 [D:{nolotponelLhy Piodeliih... | - Commonly Used Blocks

time systems

e Click on "Pal et t es" and then click on "LHY” and modify on the b

® 0 tems
® Lookup Tables

.
# Lockup Tables
# Eventhanding

right the name of the library as "LHY_Xcos". b Vet s

All these steps create a permanent new palette in your Xcos. In fact, if you
close and re-open Scilab you may notice that this new palette is still there. b i Pl
LY
& D:\Manolo|DonellHY_ModeliLHY Cus. -

K |

Step 17: Exercise #1 ‘@‘ ‘@

Use the new library to create a new scheme with the comparison of two
different LHY models where the second has the parameter a = 0.2.

Gy J—

. . LAY Madel LA Todel :
Note: Remember to set the simulation to 50.
" 4e+006 - 4e+006 |
1e+008 //\-\‘\_\ 1ev008
T
: :
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Step 18: Concluding remarks and References

In this tutorial we have shown how to create and customize blocks and
palettes in Xcos.

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

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

2. Openeering: www.openeering.com.

Step 19: 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,

Manolo Venturin

ex1l. xcos : Solution of the exercise
LHY_Tut ori al _Xcos. xcos : LHY Xcos schene

LHY_Tutori al _Xcos_Mask. xcos : LHY Block with input nask
LHY_Tut orial _Xcos_Sub. xcos : LHY Block wi th subsystem
LHY_Xcos_Li b. xcos : LHY Block library
Xcos_Subsyst em Exanpl e. xcos : Exanple two input / two output
|'i cense. t xt : The license file
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