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EicasLaB DEMO

The powerful DEMO version of the EICASLAB
software suite

This manual aims at describing all steps necessary to run  successfully the
Eicasl.as DEMO.
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Getting started

EicAsLAB DEMO is a demonstration version of the EICASLAB software suite. It
has been designed to provide you with all the basic features of the commercial
version, together with a predefined set of examples (DEMO projects) regarding
standard professional applications.

This document is addressed to briefly describe how to install the DEMO and how
to run the examples. Additional information is presented in the official
documentation of the FICASLLAB commercial version (EICASLAB User Manual).

System requirements

Note

EICASLAB DEMO was compiled for 32-bit Operating System.
Running it on 64-bit architectures might require the installation of
32bit libraries. In case of problems in finding the correct libraries
please contact EICASLAB Support (support@eicaslab.com).

EicAsLAB DEMO is designed for Linux and Windows OS. The following table
shows the system requirements for installing FICASLLAB for both the operating
systems:

Linux Windows

x386 processor architecture x386 processor architecture

any Linux distribution Windows NT, 2000, XP, Vista,
Y Windows 7

kernel 2.6.x or later 512MB RAM

glibc 2.3 or later .

(www.gnu.org/software/libc) SUOMB disk space

512MB RAM

250MB disk space
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Installation procedure

E1cASLAB DEMO can be downloaded for free from the EICASLAB web site
www.eicaslab.com, depending on your operating system.

Installation file for Linux O/S

For Linux OS, the installation file is called EICASLABDEMO1.0.tar.gz.

The first installaion step consists in extracting the content of
EICASLABDEMO1.0.tar.gz in your working directory. Open a Terminal Console
in the directory where you have downloaded the installation file and digit the
command:

tar zxvf EICASLABDEMO1.0.tar.gz

The result is a directory called EICASLABDEMO1.0 containing an Install script.
In order to start the EICASLAB DEMO Installer you have to type:

-/EICASLABDEMO1 .0/ Install

Note

Make sure you have enough permissions to extract and work with the
content of EICASLABDEMO1.0.tar .gz file.

Windows installation procedure

For Windows OS the installation file is called EICASLABDEMO1.0.zip.

For installing EICASLAB in your PC, please download it from the login.eicaslab.com
website and extract the downloaded package EICASLABDEMO1.0.zip in a working
directory.

The result is a folder called EICASLABDEMO1.0 containing the Install.exe file.
Run it to start the EICASLAB DEMO Installer.

EicasLab DEMO for Windows requires the MinGW and Xming packages.
During the installation phase EicasLab will automatically check if these
packages are installed in your system and, if they are not present, it will ask you
to automatically download and install them.

The MinGW and Xming packages can also be manually installed. All the
instructions for manually installing them are described in the “MinGW and
Xming Installation's Guide”, downloadable from the EicasL.ab DEMO web
site.
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In the following it will be described the automatic procedure that EICASLAB runs
for installing the required packages if they are not found in your system.

Once the Install .exe file is launched, if the MinGW package, including Msys, is
not found EICASLAB will show you the following window in which you can choose
among the following items:

MinGW is not installed in the PC. EICASLAB will automatically
download and install the MinGW package. You can choose this item if
you want FICASLAB to automatically install the MinGW package.

MinGW is already installed in the PC. Please provide the MinGW
installation folder. You can choose this item if the MinGW package is
installed in your PC but EICASLAB is not able to detect the installation
folder.

MinGW is not installed in the PC. You can download the MinGW
package from the EICASLAB website
http:/ /login.eicaslab.com/mingw/MinGW.zip and install it
manually. You can choose this item if you want to install manually the
MinGW package.

@ EICASLAB Installer

r-
Q The MinGW, including Msys, package is required
It haz not been possible to detect the MinG'Ww inztallation directory.

Fleaze zelect one of the following actions:

v MinGW is not installed in the PC. EICASLAR will automatically download and install
the MinG' package.

¢ MinGW is already installed in the PC. Pleaze provide the MinG'W installation folder.

~ MinGW is not installed in the PC. YYou can download the MinGW package from the
EICASLAE website hitp:ilogin sicasiab.com/mingwMinGy.zip and install it manually.

If you choose the first item the following window gets opened where you can
provide the folder where you want EICASLAB to install the MinGW package.




EICASLAB 1.0 DEMO User Manual

@ EICASLAB Installer

The MinGY, including Msys, package is required

Please zelect the folder where you would like EICASLAE to install MinGw

Ch | Browse

By clicking the Next button the installation procedure starts and the following

window gets opened.

@ EICASLAB Installer

The MinGY, including Msys, package is required

Fleaze zelect the folder where pou would like EICASLAE to install MinGhw

C:h | Browse

Downloading MinGiw (6021 /100523 KB)
(1]]]

[ 1]

When the installation of the MinGW package is completed you can click the Next

@ EICASLAB Installer

The MinGW, including Msys, package is required

Fleaze zelect the folder where you would like EICASLABE ta install MinG'w

Ch | Browse

Installation completed
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If the Xming package is not found in your system the EICASLAB installer shows

you the following window where you can choose among the following items:

e Xming is not installed in the PC. EICASLAB will automatically
download and install the Xming package. You can choose this item if

you want EICASLLAB to automatically install the Xming package.

¢ Xming is already installed in the PC. Please provide the path of the
Xming executable file. You can choose this item if the Xming package is
installed in your PC but EICASLAB is not able to detect the installation

folder.

e Xming is not installed in the PC. You can download the Xming
package from the EICASLAB website

http:/ /login.eicaslab.com/mingw/Xming.zip and install

manually. You can choose this item if you want to install manually the

Xming package.

@ EICASLAB Installer

r-
Q The ¥ming, including Xming-fonts, package is required
It haz not been possible to detect the Xming installation directory.

Fleaze zelect one of the following actions:

v ¥ming is not installed in the PC. EICASLAR will automatically download and install
the xming package.

¢~ ¥ming is already installed in the PC. Please provide the Xming installation folder.

¢ ¥ming is not installed in the PC. You can download the Xming package from the
EICASLAR website  hitp:ilogin eicasiab comimingwxming.zip  and install it manually.

If you choose the first item the following window gets opened, where you can

provide the folder where you want EICASLAB to install the Xming package.

@ EICASLAB Installer

r-
Q The ¥ming, including Xming-fonts, package is required

Please zelect the folder where you would like EICASLAR to install Xming

C:\Program Files | Browse
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By clicking the Next button the installation procedure starts and the following
window gets opened.

@ EICASLAB Installer

=
Q The ¥ming, including Xming-fonts, package is required

Fleaze zelect the folder where you would like EICASLAB to install Xming

C:\Program Files | Browse

Downloading ming [6599 / 38820 KB)]
INEENEEER

|

When the installation of the MinGW package is completed you can click the End
button in order to start the EICASLAB installation.

@ EICASLAB Installer

The ¥ming, including Xming-fonts, package is required

Pleasze select the folder where you would like EICASLAB to install Xming

C:\Program Files | Browse

Ingtallation completed
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Note

When running Xming for the first time Windows firewall, if

activated, could block the program. Please unblock it as shown in the
following figure.

8 Windows Security Alert .

To help protect your computer, Windows Firewall has blocked

some features of this program.

Do you want to keep blocking this program?

D Mame:  Xming

Publisher: Unknovn

K.eep Blocking ] [ Unhlock l [ Asgk Me Later

Windows Firewall haz blocked thiz program from accepting connections fram the

Internet or a network,. |F you recognize the program or trust the publisher, vou can
unblock it. Wwhen should | unblock & program?
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Starting EicasLAB DEMO Installer

EicAsLAB DEMO Installer is the program able to install EICASLAB DEMO on
your computer.

EICASLAB DEMO Installer

| LT
\S[LAB" DEMO Installer
The professional software suite

for automatic control design

¢é§ﬁ\ o

A e

EICAS Austomazione S.p.A.

Exit 7 Mext

You can go on with the installation by using the Next button.

Note

In the following pictures we assume to work with a user called
myuser, whose working directory is /home/MyUser.

License agreement

Before configuring your EICASLAB DEMO installation you have to read and accept
all the terms of the EICASL.AB DEMO license.
Enable the I Accept toggle button to go to the next step.

10
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(x

A e CICASLAD DZMO License Ageement n e

é}‘ 1CASLAB™ DEMO

EICASLAB™ iz a licensed software
Its use is sub'ect to the terms and conditions of the licenze agreement below

Kk

EICAS Automazione S.p.A.
All Rights Reserved

END USER LICENSE AGREEMENT (EULA)
NOTICE: EICAS Automazione 5.p.A PROVIDESEICASLAB™ SOFTWARE TO YOU ONLY UPON THE CONDITION THAT
THAT YOU ACCEPT ALL OF THE TERMS CONTAINED IN THIS LICENSE AGREEMENT. PLEASE READ THESE TERMS
CAREFULLY. IF YOU DO NOT AGREE TO THESE TERMS, THEN EICAS Automazione S.p.A IS UNWILLING TO
LICFNSE THE SOFTWARF 70 YL, TN WHTCH FUVENT YOl SHOLILD REMOVE T4F FULL PRODLICT.
LICENSE AND WARRANTY:
The sofiware which accompanies this license is the property of EICAS Automazione S.p.A and is protected by
copyright law., While CICAS Automazione 5.p.A continues to own the CICASLAB DEMO SOFTWARL [here nafter
referred to as "the SOFTWARE") , you will have certain rights to use EICASLAE DEMO SOFTWARE after your
acceptance of this license. Your rights and obligations with respect ta the use of EICASLAR DEMO SOFTWARE are
as follows:

You May:

EICASLAR relies an few appl caions and likranes pravided by third parties under their cwr Ir%ence agreement.
The licence text relaled to such applications and | braries zre availzble by cicking the "wiew" buttan.

Wirwr

Ry zrlrciing 'l ancept®  gon declare tn agrer with Tems and Corditnns bath of FICASRE AR licence ane af all the
applications and | braries provided ay third parties

ITACCEPT)

Back Exit 7 Frint hlest

The EICASLAB License Agreement window will display an image that will ask to
approve also third parties software licences. In fact EICASLAB relies on few
applications and libraries provided by third parties under their own licence
agreement. The licence text related to such applications and libraries are available
by clicking the "View". By selecting "I accept" the user declares to agree with
Terms and Conditions both of EICASLAB licence and of all the applications and
libraries provided by third parties.

Path Selection

The next step regards the destination folder where you want to install EICASLAB
DEMO.

As a default EICASLAB DEMO Installer creates in your home directory a new
folder called .EICASLAB whose aim is to contain all the settings related to each

EICASLAB release installed on your computer.
If you maintain the default, EICASLAB DEMO 1.0 will be installed in the folder:

-EICASLAB/EICASLABDEMO1.0

11
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" EICASLAB DEMO Installer: Path Selection

3elect the destination folder where you want to install EICASLAB:

Browse |

fhomedtdylser EICASLAB

Mote: for & multi-user installation, please check the readingswriting permissions of the destination folder.

Back Exit 7 et

Link to EicAsLAB

EicAsLAB DEMO Installer allows you to quickly define links to EICASLAB

DEMO.
It is possible to create an icon on the Desktop and a shortcut in the application

menu for KDE sessions.
You can define also your working directory, that will be the default directory
E1cAsLAB DEMO will use for opening user projects.

" _ EICASLAB DEMO Installer: Link To EICASLAB (2]

" Create an EICASLABDEMO1.0 icon on the DeskTop

I” Ingert EICASLABDEMOI.0 in your applications meny (for KDE sessians)

Back Exit 7 Mt

End of installation
Once you have defined all settings, you have just to start the final installation step.

BicesLag Dlepie

Congratulations!

Your BICASLAE™ Derny
has been successfully installed

Welvome to Innovation!
Finish

EicAsLAB DEMO is now ready to be used.

12
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Previous EicasLAB DEMO release

EicAsLAB DEMO Installer is able to recognize the presence of previous
installations of the same EICASLAB DEMO release : in such a case, after the license
agreement, instead of the “EICASLAB Installer: Path Selection” window, the

following window gets opened:

" _ EICASLAB DEMO Installer: EICASLAB already installed

Back

WARMIMG: this EICaSLAE DEMD version is already installed in your computer.

You have the following possibilities:

overyrite EIC&SLAER, recovering your settings from the previous EICASLAR installation,
overyrite EICASLAR, loosing your seftings from the previous EICASLAR installation,

install & copy of EICASLAB in another location:

Exit ?

I et

CIE3)

and you have the following possibilities:
o overwrite EICASLAB, recovering your EICASLAB settings from the previons

EICASTAB installation: all your user settings will be recovered,

o overwrite EICASLAB, loosing your EICASLAB settings from the previous
EICASLAB installation: the old EICASLAB DEMO will be removed and
replaced by a new one,

o ustall a copy of EICASLAB in another location: 1f you install a copy of
EicAsLAB DEMO in a new location, the previous EICASLAB DEMO
installation will be maintained, and the new one will be created. You will
have two distinct and complete EICASL.AB DEMO.

13
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Uninstallation procedure

Ei1cAsLAB DEMO has a powerful uninstallation procedure that has to be launched
by means of facilities available on the Help menu of MASTER.
You have to select the Uninstall EICASLAB item.

Question Dialog

Starting EicasLAB DEMO Unlnstaller

EicasLAB DEMO Unlnstaller is the program able to uninstall EICASLAB DEMO
on your computer.

14
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" _ EICASLAB DEMO Uninstaller

il | .

o ) Tt
\S[LAB DEMO Uninstaller
The professional software suite
,f y for automatic control design
& ’ -

and forecasting

 Allrig .. s EICAS Automazione S.p.A.
Exit | | 7 Mext

You can go on with the uninstallation by using the Next button.

End of uninstallation

The uninstallation procedure has effect only after confirming your decision again.

" _ Question Dialog (][]

If you uninstall EICASLAE DEMO, you will not be able to wark with it anymore.
Do you want to proceed with EICASLAB DEMO uninstallation?

EicAasI.AB DEMO has now been uninstalled.

A EICASLAB DEMO Uninstaller <z>

EICASLAB DEMO has been succesfully uninstalled

15
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Running EicasLAB DEMO

EicAsLAB DEMO for Linux can be launched by using all the quick links selected
during the installation process, as:
e icons on the Desktop;
e shortcuts on the operative system application menu;
symbolic links;
alias.

Moreover you can launch EICASLAB DEMO directly by running the executable file
EICASLAB. From a terminal you have to type the command:

/“Installation path”/EICASLABDEMO1.0/EICASLAB

granted to:  Francesco Donati

e EICAS
- license mumber:
it o) *-jg;,s,ﬁ—_—fm..:::.“:im i
{, ; EICAS Automazione S.p.A.
——

EicAsLAB DEMO for Windows can be launched by using the icon installed on the
Desktop or the shortcut installed in the start menu.

16
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DEMO projects

EicAsLAB DEMO is supplied together with a set of test cases implementing the
most common control algorithm techniques, applied to a “rotating table” single
axis control application.

More information about the technical characteristics of each example is given in
the document: EICASLABDEMOtestcases. pdf.

Project families

DEMO projects are subdivided into four main families according to the
implemented control algorithms:

e  PID:with a PID control algorithm;

o Classical Model Based: with a control algorithm based on state observer and
state control;

o EICAS Model Based: developed by following the EICAS control design
methodology (www.eicas.it);

e  User without any predefined control algorithm. Here you can develop your
own control architecture.

The projects belonging to the first three families are locked: you can analyse the
structure of the system, run the simulation and analyse the results, but you cannot
make any modification.

On the contrary User project has been developed in order to allow you to build
your own control algorithm and, as a consequence, to perform comparisons with
the other predefined test cases.

Control architectures

For each control algorithm implemented, different control architectures have been
considered:
e the control loop is closed by using the measurements taken on the motors,
that is before the mechanical gear;

e the control loop is closed by using the measurements taken on the rotating
load, that is after the mechanical gear.

Moreover for the EICAS Model Based family also a hierarchical architecture has
been implemented: the low level control loop is closed by using the measurements
taken on the motors, the upper level control loop is closed by using the
measurements taken on the rotating load.

As reported in the previous paragraph the User project does not contain any
predefined control algorithm; in order to make you able to build the control
architecture you prefer, both measurements taken on the motors and on the
rotating load are available.

EicAsL.AB DEMO provides one project for every control architecture considered
for each DEMO family.

17
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Family Control architecture — projects
PID Motor measurement
Table measurement
Classical Model Based Motor measurement
Table measurement
Motor measurement
EICAS Model Based Table measurement
Hierarchical
User Not predefined

They can be opened by using the DEMO menu of the MASTER window.

DEMO projects families

/

Operating modes

EicAsLAB DEMO allows to analyse DEMO projects results in two different
operating modes:

e point to point mode: the control system is required to rotate the load (of the
rotating table) from the current angular position to the commanded
angular position; the rotation must be carried out in the minimum time;
once the commanded position has been obtained, it must be maintained
until a new rotation command is received,

18
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®  /fracking mode: the control system has to track reference trajectories.

Once chosen the DEMO project, the operating mode can be selected in the
simulation phase, by using the Configuration item in the DEMO menu of the
SIM window.

Demo menu
. EICASLAB SIM: PID_mot - Tracking * [=]@lx
| Fits s Modify Copy _DEMC Help ]
| ] Confguration | : :
ismnmcomErED = ] Time [s) Jo.00 S @
ol wOCO e Td [
% o
1Al (L] , 2
B N\
AWAW;
o 0 4-"‘"‘\.___"J"/-.k“‘_\l—--——'ﬁ)_/ \ / \ I,J'l
\ / l\.vf’
= 0
] ' " ™ n ] ' It » n
Command_snd_tta_contrimn i Divturtianice_tosgae "
|
l 1hdCO  MIPL h2PL elastcder
0 100
[l A
m o] v ind] { '\.“I \
A P ~ ;
\ i\ {\' [\ B ”\‘1\/-.)1/\_;’“‘- / \ ,r \
1200 \ I = -\ -4 ||. \
N g \./ \ \
e p—t e/ - | APCURR
.o 2400
® ' I ™ n v ' It Y n
[ —— ™ bt _defsmutien te
. el 82 - TransmittedTorque
w e ~ ~ (#m]
12\ A /
' | } N M /L | | \
o i —— -f—'};_, s ey, S B o
W AT |
! | s
- 0
L] " " M n 1800 800 L] 000 000
f Contrsl ermas Trsmmittd tegtu
1
| [ ==
Start [ Patite Cna <lap swp I
m— | — ¢ P i

Here a table reporting all the possible combinations of families, control
architectures and operating modes is available.

Family Control architecture Operating mode
Point to point
Motor measurement .
Tracking
PID - -
Point to point
Table measurement .
Tracking
Motor measurement };(r)m;f pomt
Classical Model Based Z.IC g -
Point to point
Table measurement .
Tracking
Motor measurement Point to point
EICAS Model Based Tracking
Table measurement Point to point

19
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Tracking
. . Point to point
Hierarchical Tracking
Point to point
User Not predefined Tracking

Overview of EicasLAB

EICASLAB has been conceived and developed as a highly professional software
suite supporting designers of automatic control system architectures.

EICASLAB supports the automation of industrial processes through powerful
tools for modelling plants, designing and testing embedded control systems.

EICASLAB assists all phases of the design process of the control strategy: from
system concept to finalised control structure.

The use of the EICASLAB envisages three different phases of work:
e automatic control and simulated environment programming,
e control trials performing in the above simulated environment;
o post-processing and analysis of the results obtained in the simulated trials.

Automated Algorithms & Code Generation, Multiprocessor architecture and
Rapid Prototyping are part of the overall capabilities offered by the
EICASLAB suite.

EICASLAB is composed of a main program, called MASTER, able to manage all the
programming, performing and post-processing phases, by running three different
tools: SIMBUILDER, SIM and POST.

EICASLAB
‘ MASTER]

5y T r e,

LSIMBUILDER‘ ‘ SIM J ‘ POST ‘

20
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Running projects

You can open a DEMO project by selecting it from the DEMO menu on the
MASTER window.

E1cASLAB DEMO allows you to:

e run SIMBUILDER, and analyse the system architecture. In the User
project you can develop your control algorithm in C mode or in Graphical
mode,

e compile the project, step necessary only for User project;

e run SIM, and start the simulation;

run POST, and analyse the simulation data.

Here a short description of the functional buttons necessary to open
SIMBUILDER, SIM and POST is presented.

Icon Name Description
—e—y Run Run SIMBUILDER, open the System Layout
= SIMBUILDER
Fl Save Save your project, only for the User project
n |
% Compile Compile the project and generate the SIM,
only for the User project
P Run SIM Run SIM, performing your simulation
@ Debug SIM Make SIM run by means of a debugger
Eix Run POST Run POST, in order to analyse your simulation
B results
£V Quit Project Close the project
ﬂ. Exit Close EICASLAB
@ EICASLAB on the | Run the EICASLLAB home page
o Web www.eicaslab.com

21
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MASTER window menu

The top section of the MASTER window contains menus and related buttons able
to drive you in the EICASLAB world.

MASTER window menu

B EicASLAB MASTER: User.demoeln

File SIMBULDER SIM POST Sefings Lol

LEE FEFEFED sa ©]

File menu

Item Description

Save Save your project (only for User project)

Quit Project Close the project

Exit Close EicasL.AB DEMO

SIMBUILDER menu

Item Description

Run SIMBUILDER Run SIMBUILDER, open the Systezz Layout

SIM menu

Item Description

Compile Compile the project and generate the SIM, only
for the User project.

Regenerate Makefile Regenerate the Makefile used for the compilation

Compile options

Run SIM
Debug SIM

Remove objects and SIM

(only for User project).

Allow to modify the compile options and allow to
link to pre-existing libraries (only for User project).
Run SIM, performing your simulation.

Run the simulation by means of a debugger (only
for User project).

Delete the objects generated during the
compilation and the SIM executable file (only for
User project).

Stop SIM Stop and close the SIM: it is available only when
the SIM is running.

POST menu

Item Description

Run POST Run POST, in order to analyse your simulation
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| results
Settings menu
Item Description
Preferences Allow to modify your EICASLAB settings

Links and default Working
Path

Allow to define new links to EICASLAB and to
modify the default EICASLLAB Working Path
(default directory for the EICASLAB project
selection)

“PREFERENCES” WINDOW

c ) — menu opens the references” window:
The Settings — Preferences pens the ‘P ”wind

E! Preferences

SHELL NAME: ¥binsh

COMPILER MARE: fgce

DEBRUGGER “JAME: ided

CA_CULATOR MabE | kealc

Ok ?

EDITOR MAME: ewrite
TERMINAL NaME: | Konsole
BROWSER hAME: | Kensueror

(][]

Erovise

Browse

Erowse

Erowse

Erowse

Browise

Eronwse

Czncel

This window allows you to define:

Item

Description

Shell name
Compiler name
Debugger name

Editor name

Shell to be used by EICASLAB

Compiler to be used for the compilation process
Debugger for running the simulation in debugger
mode

Editor used to open the EICASLAB files
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Terminal name
Browser name

| Terminal to be used as command line

Browser necessary for managing files and
directories, and for displaying the HTML
documentation

Calculator name | Calculator to be used
DEMO menu
Item Description
Allow to select a project belonging to the PID
PID s
family
Classical Model Based Allow to select a project belonging to the Classical
Model Based family
Allow to select a project belonging to the EICAS
EICAS Model Based Model Based family
User Allow to develop the User project
Help menu
Item Description

User manual

Short guide — EICASLAB in 6

steps

Technical note on DEMO

Test Cases
EICASLLAB on the Web
About EICASILLAB

On line support
Uninstall EICASLAB

Run the EICASL.LAB DEMO User Manual
Run the EICASLABDEMO in 6 steps Manual

Open the technical note on DEMO Test Cases

Run the FICASLLAB home page www.eicaslab.com
Display some information about version and
licence of EICASLAB

Run the FICASLAB web site at the support page
Run uninstallation procedure.
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SIMBUILDER

SIMBUILDER is the tool that allows the fine model construction and the control
algorithm design. It appears as a white paper in which you can insert the blocks
necessary to represent your system.

Each block can be programmed in several ways: it is possible to build a part of the
project in a graphical way (Graphical mode) and to build another part by using a code
representation (C zode); this choice is called programming mode.

The layout concept

SIMBUILDER is focused on the concept of layout: each block of the project can
appear as a white paper with a related blocks library.

The layouts are organized in a hierarchical way: the layout of a specific block can
contain other blocks represented by other layouts:

Each layout is related to a particular and oriented library: it contains only the
blocks that can be inserted in that layout.

B EicASLAR SIMBUILDER: User.demoslp - System Layo
rusmmmmﬂmn;mm

hln.Jﬂxn

Biock shagram ( —
L
Rotating Table
m

Trajectory Generator =

Disturbance i

(5[5(58

=
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System layout

System Layout is the highest level of the project representation and it appears when
you runs SIMBUILDER,; this environment is realised in order to contain the three
most important blocks of the system: the Plant Area, the Control Area, and the
Mission Area.

E)
&

EICASLAB SIMBUILDER: User.demoelp - System Layout
File Edit Plot Schedule MPKCPO  ACG  Layout Library Help

B> ©

. “H aD1 & AhIPE
Rotating Table HEFT
: wret| | Performance

: fuil AD2 vl

e User Control

| thdTE
‘ Trajectory Generator l“mi

The Plant Area is used to program the model of the plant. Continuous, discrete or
hybrid plants can be simulated.

The Control Area is used to design the plant controller, which is conceived as a
potential multi-processor system, where each processor may perform multi control
functions.

The Mission Area is used to provide both the user references for the control and
the disturbances that operate on the plant.

Moreover, in order to allow a complete simulation closer to the real world, it is also
possible to insert in the System Layout, from the appropriate library, A/D and
D/A converters. They can be used to simulate the real behaviour of the data
transfer from the plant to the control and vice versa.
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Programming mode

The structure of DEMO projects is already available. PID, Classical Model Based and
EICAS Model Based projects are locked, you can only analyse the structure of the
system, but you cannot make any modification; if you are interested in them, you
can go directly to chapter “SIM”.

Only in the User project you can develop your own Control. In this case you can
choose to program the Control Area by using difterent programming modes:
Graphical mode allows you to build your block by using a block diagram
representation. The scheme will be composed by elementary blocks, available in
the library window, connected by means of wired links.

C mode, on the contrary, gives you the possibility to build a block by inserting
your C code in a complete structure of .c and .h files whose templates are
provided and generated by EICASLAB.

This selection is available in the popup menu of the Control block at the Block
Programming item.

b4 Programming Mode

135

- Graphical
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SIMBUILDER window menu

The top section of the SIMBUILDER window contains menus and related
buttons able to drive you in building your project.

SIMBUILDER window menu

<, EICASLAB SIMBUILDER: l.ll.r.dn*ullp- y Layout [@l[x]
File Edit Plot Schedule MPKYCPO ACG Layout Library Help

In the following only items available in EICASLAB DEMO will be considered.

File menu

Item Description

Save Save the project (only for the User project)

Compile Compile the project and generate the SIM, only
for the User project

Print Print the screen on a printer or on a file

Print Options Pre-selection of print options (print all the layout
or part of it; print on printer or on file)

Hide Close the current layout window

Hide All Close SIMBUILDER

Exit from the project Close the project (and close SIMBUILDER)

Exit from EICASLAB Close EICASLLAB

PRINT

Print item allows you to print your layout window (or a part of it) on a printer or
on a file. This facility is based on the import Linux command.
The “Print” window is subdivided in three main sections:

o Printer selection section
®  [mage size section

®  DPrinter configuration section
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Printer selection section

Image size section

Printer configuration
section

Printer selection section allows you to select whether you want to print on a printer or
on a file.

Image size section allows you to select what you want to print:
®  Print screen item will print what you can see in the screen

o DPrint a part of the sereen will print only a selection of the screen. The selection
can be done by clicking and moving the mouse around the part of the
layout you want to print.

Printer configuration section reports all the options related to the printer you selected.
If you choose to print on a printer, you can select:

e the Linux command to use
e the printer
e the number of copies
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command for parting | ar -Parinter

available printers

printer
printerz

numkber of copies  §

If you choose to print on a file, you can select:
e the name of the file

* the type (gif, ps or jpg)

target file  YhomesdyUserprint Browse

available sorts of files

gir

The result of your print is an exact copy of what you see on the screen.

The file where you printed your layout (if you choose to print on file) is reported in
the directory from which you run EICASLAB.

Edit menu

Item Description

Refresh Refresh the layout (F5 keyboard button)

Clear Area Delete all the blocks in the layout (only for the
User project).

Select All Select all the blocks in the layout (only for the User
project).

Deselect All Deselect all the blocks in the layout (only for the
User project).

Scale Allow to change the dimension of the layout. The
scale factor is between 40% and 200% (only for
the User project).

Copy Copy the selected blocks (only for the User
project).
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Cut Cut the selected blocks (only for the User project).

Delete Delete the selected blocks (only for the User
project).

Paste Paste the blocks previously copied or cut (only for
the User project).

Rotate Rotate the selected block (only for the User
project).

Global Layout Data Open the “Global Layont Data” window, where
you can manage all the parameters of all the
blocks present in the layout.

Block Setting Allow to modify the Block Setting properties of
the selected block, such as: Data, Name,
Dimension, Structure, Input/Output. (only for
the User project).

Block Programming Collect all the functionalities concerning the block
development (only for the User project).

Plot menu

Item Description

SIM Plot Global Display the current settings for the SIM Plot (only
for the User project).

POST Plot Global Display the list of the blocks that can have

Show wvariable in POST/SIM
Plot

POST Plot Options
SIM Plot Block

POST Plot Block

variables selected for POST plot: you can
‘deselect” any of these blocks: in that case the
POST file of the deselected blocks are not written
during the simulation, and then the related
variables, selected for POST, are not recorded.

Put on evidence the blocks of the layout having
variables selected for SIM Plot [£] and POST Plot
[E]

Set inputs/outputs/states of all the blocks in the
layout for POST Plot (only for the User project).
Set variables for SIM Plot (only for the User
project).

Set variables for POST Plot (only for the User
project).

Schedule menu

TItem

Description

Plant Activities Schedule

Control Activities Schedule

Schedule the activities of Discrete Plant,
Experimental Data, FElementary Mission and
Mission.

In EIcASLAB DEMO you cannot change the
Plant Activities Schedule.

Schedule the activies of Controls and the
Convertets.

In FEicAsLAB DEMO you can only change the
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scheduling of the user control of the user project;
you cannot change other schedulings.

See paragraph “Scheduling management” (page
33) for more details.

MPI/CPO menu

Not enabled in EICASL.AB DEMO.

ACG menu

Not enabled in EICASL.AB DEMO.

Workspace menu

Not enabled in EICASL.AB DEMO.

Layout menu

Item Description

“depends on the available | Allow to move among all the available layouts
layouts”

Library menu

Item Description

Hide/Show Hide and show the /Jbrary window of the layout
Help menu

Item Description

User Manual Run the EICASLAB DEMO User Manual
EICASLAB on the Web Run the EICASLLAB home page www.cicaslab.com
About EICASLLAB Display some information about version and

licence of EICASLLAB DEMO
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Scheduling management

EICASLAB simulations are based on a time scheduling algorithm that allows you to
manage microprocessor control architectures and to perform simulations very
close to the real behaviour of your system.

The scheduling concept regards the temporal management of the blocks
representing your system: you can set the instant time at which every block must be
executed.

You can view the scheduling of the blocks of the EICASLAB DEMO by using the
Schedule — Plant Activities Schedule and the Schedule — Control Activities
Schedule menus of the SIMBUILDER: they open the Schedule window indicating
the names of the scheduled blocks, and their three schedule parameters:
®  duration, defines the execution time of your block function;
®  period, is the interval of time between two successive executions;
®  phase, determines the time, from the beginning of the simulation, at which
every block function starts; in this way it determines the phase
displacement among your block functions.

period

I duration

<

b 4

Iphase

4 >
o >

Block activity Block activity Block activity

e

| Simulation time

Y
L

on start
simulation step 3

Each parameter is expressed in terms of simulation steps.
The period multiplied by the simulation step gives the sampling time of block
function.

Schedule window

The “Control Activities Schedule” window of the user project is:
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Configuration section

B Control Activities Schedule [CIES]

Blocks section Temporal diagram section

OVERALL PERIOD = 1
Frocessorn |
Funetion 1 Period  Dumtion  Phase 1 3 10 b 0 i i » @
| 1

Qutput . e Petiod  Duntion  Phase 1 3 10 15 0 = n 3 “©
an2

Ousputa. e Paid Duntin Ptase 1§ 10 1 £ 5 £ 35 a0

G Ji o [

Outputs. st Period  Duntion  Prase 3 o s e Y i

o s O G

‘ Ok Update Scheduling)  Set simulation step | 7 Cancel

The “Control Activities Schedule” window is composed by three main sections:
®  Blocks section,
o Configuration section,
o Temporal diagram section.

Block section reports the list of the blocks whose schedule is represented in the
window.

Confignration section allows you to configure the scheduling activities for each block
reported in the Blocks section.
You can:

e activate each block, so the block will be simulated with its scheduling

parameters;

e deactivate each block, so the block will not be simulated, and the outputs
of the block will be set to zero during simulations.

You can define the scheduling parameters by using the Period, Phase and
Duration items (the unit of measurement is the simulation step).

You can define the scheduling parameters by using the Actie Perid  Dution  Phase
Period, Phase and Duration items (the unit of El '
measurement is the simulation step).

Active Period  Duration Phase

1 & 0

]

Active Period  Duration Phase

1 & 0

]

Active Period  Duration Phase

1 & 0

]
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Note

It is not possible to set the duration of the converters because they
are considered instantaneous (their duration is considered very much
lower than the simulation step). Their duration is indicated NA’
which means ‘not applicable’.

Temporal diagram section reports a time R A - N
diagram where you can visualize the
temporal behaviour of your block
function. You can refresh the zemporal

e g e Update A

Buttons

The top section of the SIMBUILDER window contains menus and related
buttons able to drive you in building your project.

SIMBUILDER window menu

., EICASLAB SIMBUILDER: l.lsnr.dn*ua!p - System Layout ol[x]
RS JORIP = 3 =i
| Fille Edit Plot Schedule MPVCPO ACG Layout Library Help

LT T =

Simpuioer ©

Icon Name Description

Y Copy Copy the selected blocks (Cttl+C keyboard
buttons)

é‘é Cut Cut the selected blocks (Cttl+X keyboard
_do | buttons)

o Paste Paste the blocks before copied or cut (Ctrl+V
keyboard buttons)

@ Print Print the layout on a printer or on a file
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Fl Save
|
@| Compile
[ w4 Hide
BV
Pl
| Hide All
@ EICASLAB on the
o Web

Save the project

Compile the project and generate the SIM,
only for the User project
Close the current layout window

Close the SIMBUILDER (all the layout
windows)

Run  the  FEICASLAB  home  page

Popup menu

You can build your project by developing and managing both blocks and layouts
by means of suitable and complete popup menu.

Popup menu contains items present in the SIMBUILDER window menu; they are
collected in sections depending on the operation they perform.

Block popup menu

You can enter the popup of a block by right clicking on it.
The popup are composed by the following sections:

Section Description

Block Programming Contain  functions  for  developing  and
implementing your block

Block Setting Contain functions for defining parameters and
structure of your block

Plot Configuration Allow to set SIM and POST plot options

Block Modification Contain functions to copy, paste, rotate etc...

Help Run the EICASLLAB User Manual

Note

The sections and their items strictly depend on the block you select.
Different blocks can have different items in the popup menu.
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Block programming

Item Description
Open Layout Open the layout window for graphical blocks
Open File Manager Open the File Manager window for blocks

Open C Function
Programming Mode

programmed in C mode
Open the C file related to C Macros
Select the programming mode

Block setting

Item

Description

Block Setting

Export to user’ Library

Contain functions for defining parameters and
structure of your block
Just for Cmacro: export C Macro in a user library

BLOCK SETTING SUB-POPUP MENU

Item Description

Name Change the name of the block

Dimension Change the Input/Output dimension of the block

Input/Output Change the Input/Output setting of the block

Structure Just for C macro: change the structure of the block,
including input/output, name, etc...

Data Change the parameters value of the block

Plot configuration

Item Description
SIM Plot Block Set variables for SIM Plot
POST Plot Block Set variables for POST Plot

Block modification

Item Description

Copy Copy the selected block (Ctrl+C keyboard
buttons)

Cut Cut the selected block (Ctrl+X keyboard buttons)

Delete Delete the selected block (Cancel keyboard
button)

Paste Paste the selected block (Cttl+V  keyboard
buttons)

Rotate Rotate the selected block (Cttl+R keyboard

buttons)

Rotate sub-popup menu
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Item Description

Put right —> left Rotate the block in order to set inputs on the left
and outputs on the right

Put left —> right Rotate the block in order to set inputs on the right
and outputs on the left

Put up -> down Rotate the block in order to set inputs up and
outputs down

Put down -> up Rotate the block in order to set inputs down and
outputs up

Rotate 90 Rotate the block clockwise with steps of 90
degrees

Help

Item Description

Help Run the EICASLAB DEMO User Manual

Layout popup menu
You can enter the popup of a layout by right clicking on it.

Item Description

Paste Paste the selected block (Ctrl+V  keyboard
buttons)

Refresh Refresh the layout (F5 keyboard button)

Clear All Delete all the blocks in the layout

Select All Select all the blocks in the layout

Deselect All Deselect all the blocks in the layout

Scale Allow to change the dimension of the layout. The
scale factor is between 40% and 200%
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Navigating the project

You can navigate your project by using the SIMBUILDER menu (the Layout
menu allows to move among layouts) or by using the mouse.

For EICASLAB it is suggested to use a three buttons mouse; here the description of
the purposes of each button is reported.

Left button

One click to select blocks in the layouts, and to move them.
Double click to enter:

e the block layout (high-level, low-level and subsystem layouts);
e file manager (for blocks programmed in C mode );
o ‘Block Setting: Data” window for elementary blocks.

Central button

One click to enter:
e the block layout (high-level, low-level and subsystem layouts);
e file manager (for blocks programmed in C mode );
o “Block Setting: Data” window for elementary blocks.

Right button
One click for the popup menu of the selected block.
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Graphical mode

Graphical mode works on libraries that are the core of the layout concept on which
EICASLAB is based.

Libraries

Libraries are the core of the layout concept on which EICASLAB is based: each
layout is equipped with a particular and oriented /Jbrary window.

You can build your graphical representation by dragging & dropping the blocks
available in the libraries.

. EICASLAB SIMBUILDER - Controll P1 Layout : i
File Edit Plol Scheduls WorkSpace Layoul Library ~f—rr
Sypel=l D il < 4
I General | iy
v || @] o] o | 5
| Non Linear | . | i
Blockdidgr«"'\‘ o e v d __ _HEH n /
aF13 WEA L
—— (5] (1) &)
- d g
D‘uﬂcﬂ
s Contret

Library window

'The /ibrary windows have three sections:
e the top section of the /brary window, which contains menus:
0 the Library —Hide menu hides the /ibrary window, for viewing it
again you can use the Library menu of the layout,
O for other menus see paragraph “Macros” (page 44)
e the left section, which indicates the name of the available libraries of the
layout related to the JZbrary window,

e the right section, which contains the ions representing the blocks contained
in the selected library,
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Control Library

Librarie Library  Macro
\ General
e M__aih ' e Blocks
Non Linear /

-ED
L)
M

o [ e
gl T Bd (@

g
E
D!

El
8

there are two kind of libraries:
®  defanlt libraries: containing the blocks available as default for each specific
layout,

®  yuser libraries. containing the user blocks, named macros (see paragraph “User
Library”, page 44).

You can select a specific library by clicking on the corresponding button available
in the left section of the /Jbrary window. After the selection, the button label of the
selected library changes its colour from black to blue and the blocks associated with
the library appear in the right part of the Zbrary window. In the above figure the
General defantt library is selected
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Default Libraries

You can build your Control (only for the User project) in a graphical representation
by clicking & pasting the blocks available in the library.

A complete description of input/output variables related to the Control in the User
project is reported in the Appendix “I/O Control vatiables for User project”.

Bl EICASLAB SIMBUILDER - Controll P1 Layout CIES]
File Ecit Plot Schedule WerkSpace Layout Liaray Help

EREEEEXEX -

th1CO th1CO T
—

thiCO thiCO vl
=l

D

» Cast ¥ comtl m

D.LUCO

EICASLAB organizes its libraries into families according to the block purposes:
General, Math, Non-Linear, Local, User, System.
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Control blocks

General

Block

Short description

Control Measure Input
Control Reference Input
Control Command Output
Control Data Output

Discrete Integrator

Provide input measure signal (not enabled in
EicasLAB DEMO)

Provide input reference signal (not enabled in
EicasLLAB DEMO)

Provide output command signal (not enabled in
EicasLAB DEMO)

Provide output data signal (not enabled in EICASLAB
DEMO)

Perform discrete-time integration of a signal

Gain Multiply scalar inputs by a specified scalar value

Sum Output the sum of inputs

Matrix Multiply vector inputs by a specified matrix value

Subsystem Provide the Subsystem Layout

Mux Combine several input scalar signals into a vector and
output a vector signal

Demux Extract and outputs the elements of a vector input
sighal

Delay Provide an outputs signal one step delayed respect to
the input signal

AAG Implement an AAG algorithm (not enabled in
EicasLAB DEMO)

Cast Implement a data type cast conversion

Delta Execute the difference between the input at the
current time and its value at the previous time

PID Implement a PID control algorithm

Terminator Terminate an unconnected output signal

Math

Block Short description

Absolute Output the absolute value of the input

Product Generate the element-wise product of block scalar
inputs

Division Generate the element-wise quotient of block scalar

inputs

43



EICASLAB 1.0 DEMO User Manual

Non-Linear

Block Short description

Min Sat Limit the lower value of a signal
Max Sat Limit the upper value of a signal
Double Sat Limit the range of a signal
Macros

In EICASLAB you can create your own zser libraries, in which you can insert your
personal blocks, called zacros. A macro is a block you can customise according to
your needs and save for future use.

EICASLAB provides two kinds of wzacros:

o Graphical Macro: you can build your block in Graphical mode, working on the
Graphical Macro layout.

e C Maerv: you can develop your block by using file templates available in
ANSI C language.

Macros, in the EICASLAB DEMO, are available just for the control of the user
demo project.

Every macro belongs to a user library.

User Library

Beyond the previously |- Control Library

described default libraries, you ~ f| S5 M
Refresh

can create your own | .-

libraries, by clicking on the m’_’" E-| -] -
L.b d N . 1 Hename ~inear

menu L2107 ry—) ew e = .

Br| 4

([ [c=]

g

eral

M
S0

=] [D] [&]

k] G
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You then see the “Library: IR
Neyw” window in which a
default name (MyLib) of the

new user library is proposed,

that you can change.

€l Ll il Xl When you press the Ok button of the

brely, Mpeh “Library:  New” window, EICASLAB
creates the new wser library and a new
button appears in the left section of the
library window .

45



EICASLAB 1.0 DEMO User Manual

It is possible to rename or delete a | Control Library [x]
user library by selecting it in the left | Lbrary & Macro &
section of the /brary window and by | Befresh o
clicking on the menus Library — || ™ e T

. New -
Rename or Library — Delete ———}inear

‘ 3
Delete lLib HHE |

@ [

H
™|
o

3
E!
B

Graphical Macro

Creation of a Graphical macro

If you want to create a Graphical Macro in the Control Layout, after having inserted
in your project a graphical Control block, you must:
1. open the Control Layout (by double clicking on the Control block or by
selecting the Open layout item of its popup menu),
2. create in the /Jbrary window of the Control Layout the wser /ibrary that will
contain your Graphical Macro,
3. select such a library and click on the menu Macro — Add Graphical
Macro of the library window.
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A new layout appears, named “EICASL.AB SIMBUILDER — Graphical Macro:
NewMacro”, having the same /brary window of the Control. You can then build
your zacro by editing such a layout.
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Bl EicAsSLAB SIMBUILDER - Graphical Macro : NewMacro

File Edit Flot Schedule WorkSpace Layout  Library Help

EFEFEC T

&, Control Library

\E‘
Library  Macro | ﬂl

Gereral |
wan | li>>| -E>| |
Mon Linear |

— @G e
MyLit il i

| -

Ei
.

Note

The ‘EICASLAB SIMBUILDER — Graphical Macro: NewMacro™
hides the Control Layout: you cannot edit the Control before you end
the editing of your #zacro by closing the macro layout .
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you can
save it by
means of
the menu
File —
Save or

on the
dedicated
push
available
among
the
window
buttons.

When
you
finish
building
your
macro,
you can
close its
layout by
means of
the menu

File —

on the
dedicated
push
available
among
the
window
buttons:
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The first time you save or close your macro the name of the new macro is
requested (the default name is Macrv):

B Macro Name EE3|

Mesy macro name: | dacro

ok | T | cancel

Then your macro will be available in the selected wser /ibrary and an icon
representing it will appear in the right section of the Zbrary window:

Bl Control Library [%]

Library  Macro @

General
kdath Maczo

Mon Linear

MyL i

Instances of Graphical Macros

Once you have created your zacros in your user libraries , you can use them — exactly
as you use default blocks - by inserting macros in the layout you are editing through
drag & drop.

Considering the example of previous paragraph, you can insert in the Control
Layout the macro named ‘Macro™
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B EicASLAB SIMBUILDER - Controll P1 Layout : (Modified)

An instance of your macro appears in the layout represented by a block named
Macro.1.

Note
The name of the #ustances of the macros is:

<smacro name>.<ID number of the instance>.

You can customise the parameter values of any zustance by double clicking on
the snstance, ot by selecting the Open Layout item in the popup menn of the
instance: a Graphical Macro layout representing the macro gets opened:
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&l Macro.1 [o][x]

Macro

+ L Y, ¥ * x-ow.u]}

Note

In the Macro layout you cannot change the structure of the zacro but
you can modify the value of the parameters.

C Macro

Creation of a C Macro

If you want to create a C Macrv in the Control Layout, after having inserted in your
project a graphical Control block, you must:
1. open the Control Layout (by double clicking on the Control block or by
selecting the Open layout item of its popup menu),
2. create in the Jbrary window of the Control Layout the wser library that will
contain your C Macro,
1. select such a library and click on the menu Macro — Add C Macro of
the /brary window:
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The “Block Setting: Structure” window gets opened.

The structure window of the C Macros

The “Block Setting: Structure” window is represented in the following figure:
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Name

Input

Output

Block Setting: Structure

Name: '?__un

“Insert in the layout

~Insertin the layout and Include in ‘MyLib* library

INPUT
uc
Aﬂdl Del Set

STATE
Add | Del | Set |

OUTPUT
yc
Add | Del  Set
—_———

PARAMETERS

Ok I ? |

Cancel

The window is subdivided in the sections below desctibed:

Field Name’
It shows the curtrent name of the macro, which can be modified.

Section “T'ype of insertion’

This section is only present when you are creating the C Macro.
e If you select the Insert in the layout option, EICASLAB creates a C zzacro in the

layout you are editing.

e If you select the Iusert in the layout and include in <MylLib> library option,
EICASLAB creates a C macrv in the layout you are editing and inserts the C

Macro in the selected wuser library.

When the C Macro is just inserted in a layout and not inserted in a wser library, you
can always include it in a mser /brary by selecting the Export to <MyLib>"

Library item in its popup menu:

1 It indicates the name of the user /ibrary in which you can insert your C Macro: it corresponds to the user

library that was selected when you created the C Macro.

Type of
inserition

State

Parameters
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=, EICASLAB SIMBUILDER - Controll P1 Layout : (Modified) (Bl
Flle Edit Plot Schedule WorkSpace Layout Library Help
NP EED= @

|

- mlmy ______ l
ue g -1 ¥
"H'm Fun

bpen C Function
Block Setting -

mICO  wIco ¥1 [@wrﬂu MyLib’ Library
m —————»{ Cast SIM Plot Block

POST Plot Block
Copy
Cut

EDe"° Delete

Paste
Rotate -
Help

m=**

[

R B -
* userConl

| ] 1=

L

Sections: INPUT, STATE, OUTPUT, PARAMETERS
In the “Block Setting: Structure” window you can define Input, State, Output and
Parameter variables of the C Macro.
You can:
e add new variables (through the Add button);
o delete a selected variable (through the Del button);
e modify existing variables (through the Set button or double clicking on
the variable).

The Add and Set buttons open the “V ariable Properties” window:

B variable Properties [x]
Type: double |

Mame: Iuc

Ditnension: |g1

in which it is possible to:
e sclect the type of the variable (inz, float ot double),
e fix the name of the variable,
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e fix the dimension of the variable: inputs, outputs and states can be scalars

or arrays of dimension 1, parameters can also be arrays of dimension 2.

Note

If you do not define any state vatiable, the macro is static, otherwise it is

dynamic, this choice performs a different scheduling of the C Macro

source code in simulation.

C file of the C Macros

Every C macro is associated to a file template in ANSI C Language that appears
automatically when you run the first time the “Block Setting: Structure” window;

C MACROS EDITING

The C file associated to a C Macro can be edited:

when the C Muacro is not inserted S CohuSL LS o ]

. . R Library  Macro e,

in a wuser library, by clicking on |
. . General

the Edit item of the popup . _— T

menu of the C Macro: Nori Liriear (N

Fun Structure
Save As
Delete

MyLib

Properiies
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when the | EICASLAB SIMBUILDER - Controll P1 Layout : (Modified) [EIE)
C Mdm File Edit Plot Schedule ‘orkSpace Layout Library Help
is just | By ¥ B S & B B £ €
inserted | =
in a
layout
and not
] thICO  thiCO - S ; yiomCO
available 4’@» “wFun."'" Fun / " Cast | — G
n a wuser ‘
/Z'bﬂl?j/ Block Setting
Export to ‘MyLib' Library
thaC0  wtaCo ¥l

and, g *| Cast SIM Plot Block
select the POST Plot Block
Open C Copy
Function aco o

D> Delete
item of Paste
. Rotat
1ts popup olste

L
menu: e
user Control
L

The C file contains different functions according to the static or dynamic
characteristic of the macro. The functions available are the following:

Function Description

<MacroName>_Ini Function executed before starting the simulation.
It can be used for initialisation purposes

<MacroName>_Exe Function used to calculate the state evolution of
dynamic zzacros or the output of static zacros

<MacroName>_Out Function used to calculate the output of dynamic
macros

<MacroName>_Fin Function executed at the end of the simulation.

Instances of C Macros

Once you have created your wacros in yout user libraries, you can use them — exactly
as the defaults blocks - by inserting them in the layout you are editing through drag
& drop.

Considering the example of the previous paragraph, you can insert in the Control
Layout the acro ‘Fur’:

57



EICASLAB 1.0 DEMO User Manual

]

2 EICASLAB SIMBUILDER - Controll_P1 Layout

File Ecit Plot  Schedule WerkSpace Layout  Lisraty =, Control Library [x
- Library  Mcerc \@)
B ¥ Bl 8= & o
Ceneral
hdath Mavew Fu
Mon Linear
tuLib

m thiCO  th1CC Cast g u e

thiCO  hICD ¥

hACDY
o>

wico
B

You then have an zstance of your macro (the block that has the name Fun.7) in the
layout.

Note

The name of the #ustances of the macros is:

<smacro name>.<ID number of the instance>.

You can customise the parameter values of any zstance by double (or central)
clicking on the #nstance, ot by selecting the Block Setting — Data item in the
popup menu of the ustance: a “Block Setting: Data” window gets opened:

2! Block Setting: Data ][]

BLOCK INFO INPUTS CUTPUTS
MName=Fun
Id Mumber=4 double uc dochle Yo
Input number=1
Output numaer=1
Stete number=0
Farameters number=0

Ok 7

Cancel
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in which you can:

e view (but not modify) the name of the inputs,

e modify the parameter values,

e modify the value of the initial states, if there are states,
e view (but not modify) the name of the outputs.

Macro popup menu

To view the macro popup menu right | Control Library [E3
click on its icon in the Zbrary window. Llorary  Macre i
General
hath Bactn
Mon Linear Bacn ?dn -
MyLib Save As
Delete
Froperties
Item Description
Edit Allow to modify the macro. It opens the C

source file for C Macros, and the Graphical Macro
Layout for Graphical Macros.

Structure Open the “Block Setting: Structure” window
(available only for C Macros), to modity the
structure of the wzacro.

Save as Create a copy of the macro with a new name.

Delete Delete the macro.

Settings for Export Not available in the EICASLAB DEMO

Properties See paragraph “Properties window” (page 59)

Properties window

If you select one macro and click on the Properties item of its popup menu,
the following window gets opened:
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Macro: Properties

Mane:

kacro
Type: Graphical
Library: kyLib
Layout:
lzan: - Choose a Macro Icon
Frotection: =
Level: Gaian
ok 7 Cancel

where each single field is below described:

Field ‘Name’
It shows the current name of the macro, which can be modified.

Field “Type’

It indicates whether the macro is graphical or C.

Field ‘Library’
It indicates the name of the wser /ibrary to which the macro belongs; it is possible
to change user library through the option menu button.

Field ‘Layout’
This field shows the current layouts in which the acro can be used: in the

EICASLAB commercial version it is possible to extend the use of the macro to
other layouts, this operation is not available in the EICASLAB DEMO.

Field Tcon’
Each macro 1s represented by an icon in its user /ibrary; by default the icon contains
the name of the 7zacro (max 5 characters are visible).

Note

It is possible to provide a personal icon for the macrv having the
following format:

xpm file with dimensions 40 x 29 pixels.
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By clicking on the Choose a macro icon button of the “Macro: Properties”
window, a browser gets opened for selecting your own icon. At any time it is
possible to turn back to the default icon or to change icon.

Field ‘Protection’
This menu indicates whether the macro is protected: in EICASLAB DEMO the
macros cannot be protected.

Field Tevel’

Not available in EICASLAB DEMO.

In EICASLAB commercial version you have at disposal three levels of wacros:

Local level macros: macros that can be used and modified only in the project in
which they have been built,

User level macros: macros that can be used and modified only by the user who built
them,

System level macros: macros that can be used and modified by every user that
share the same EICASLAB.

Macro upgrade

As explained before, you can modify your macros in every moment according to
your needs.

There are two types of modifications:
1. the modifications that do not change the wacro interface, that is the number
and/or the type of the input/output vatiables of the macr,
2. the modifications that change the wzacro interface.

A macro can be used in two ways:
e in the project: when an zustance of the muacro is inserted in a layout of the

project,
e in the wser kibrary: when an instance of the muacro is inserted in the layout of

another macro.

When you modify a #acro - depending on the type of modifications and on how
the mzacro is used - EICASLAB should ask you if (and how) your changes should be
extended to:
- all the related znstances placed in your project, and/or,
- all the Graphical Macros of the user library that include the modified zacro.
Two cases are considered:
1. the macro interface have not been modified:
if the changed 7zacro is used in the project or in the user library, before saving
it, a warning appears indicating that the project and/or the user library will
be consequently changed. As possibilities you can:
a. save the macro, accepting the changes in the project and/or in the
user lbrary,
b. save the macro, but with a new name,
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c. do not save any change.
2. the macro interface have been modified:
a. if the macro is used in a user library you must save it with a new
name,
b. if the macro is not used in the library but it is used in the project, the
connections of its zzstances will be deleted.
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Subsystems

When you create your project in Graphical mode, you can simplify the
representation of your system by collecting parts of your block diagram in
many big blocks called Subsystems.

For doing this you can insert in the layout the following block of the General
library:

Double clicking on the subsystem opens the Subsystens Layout, where you can
build part of the project. You can use all the blocks available in the libraries;
you can also create other subsystems in order to build a hierarchical block
diagram.

Bl EICASLAB SIMBUILDER - Controll_P1 Layout
File Ecit FPlot Schedule WerkSpace Layout  Liorasy Help
= AT T T >
5 “,@: a XY
User Cortrol [ ISERGSON
L L
Note

Subsystems just allow you to change the graphical representation of
your system. They do not affect the project scheduling.
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C mode

You can build your Control (only for the User project) using C code. This
possibility makes you free to include your pre-existent code and to avoid the
limitations due to a graphical representation.

Bl File Manager of User Control - C1P1 I=1ES]
File  WorkSpace

(2] =l & &) 4 oo il B 2 @) =

Current D rectary: | FROC
SiM

Processor header

Comron
Circ

DB.h
DBinterface.h
Definas h
Prototypes.h
Typedeth

Fiter. |*

When you choose the C mwode you have at your disposal a complete structure of
files and directories subdivided in categories.

All the blocks you can program in C have generally two categories of files: one
devoted to block modelling and another one containing files common to all the
blocks in the project.

Control is structured in a different way: the concept is to distinguish between files
only useful for simulation purposes (SIM category) and files for control algorithm
design (PROC category) which can constitute your Application Software.

A complete description of input/output variables available in the Control in the
User project is teported in the Appendix “I/O Control variables for User project”.
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Control files

SIM

File

Short description

CtrDes.c

Prototypes.h
ReadPar.c

RWState.c

Ctr.par
Ctr.inistate

Ctr.finstate

Contain functions to implement the control system
design such as the pole placement. These functions are
called just once at the beginning of the simulation.
Contain the prototypes.

Contain functions to read parameters stored in the
Ctr.par file in Param directory. These functions are
called just once at the beginning of the simulation.
Contain functions to read initial conditions (stored in the
Ctr.inistate file, IniState directory) and to write
final conditions (to be stored in the Ctr.finstate file,
FinState directory).

Present the Control parameters (Par directory)

Present the initial conditions of the Control states
(IniState directory)

Present the final conditions of the Control states

(FinState directory)
PROC
File Short description
DB.h

DBInterface.h

Defines.h
Ctr.c

Prototypes.h
Typedef.h

Contain the definitions and the declarations of the global
variables (global to all the files of the working block)
Contain the definitions and the declarations of the input
and output variables of the working block

Contain the defines

Contain functions to implement the control algorithm.
These functions are called at any simulation step.
Contain the prototypes

Contain the definition of new types

Processor header

File Short description
DBP.h Processor header
Common

File Short description
Common.h

Contain the definitions and the declarations of the global
variables, global to all the files of your project; (not
enabled in FICASL.LAB DEMO).
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Functions

C files provided by EICASLAB are structured in functions able to help you in
building your systems. Fach function is well commented and provides all the
necessary information: descriptions of inputs, outputs and purpose of the function
are reported.

The name of each function is determined by the following rules:

Blockld_FunctionTag()

Blockld depends on the block you are programming, for Control C#P$ (Control
number # of the Processor $) is usedz.
FunctionTag depends on the purpose of the function itself:

FunctionTag Short description

ReadPar Read block parameters before simulation

ReadState Read initial value of the block states before simulation

WriteState Write final value of the block states after simulation

Ini Implement operations to be done at the beginning of the
simulation (for instance variables initialisations etc...)

Exe Execute the core algorithm of the block

Out Calculate outputs (only for dynamic blocks)

Fin Implement operations to be done at the end of
simulation

2 In the DEMO version you have just one control, then the Blockld is C7P7.
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File Manager

You can manage the C files by means of a complete and easy to use File Manager
window.

On the left frame it is possible to see the categories in which the files are
subdivided. The right frame shows, on the top, the folders composing every
category, and on the bottom, the files present in each folder (a filtering option is
available).

‘\@! File Manager of Controll P1 - C1P1

Categories l_[— E I— [ﬁ I__ I_ [_

\

Files

The top section of the File Manager window contains menus and related buttons
able to drive you in building your block.

File Manager window menu

E‘! File Manager of User Control - C1P1

& = ol 2 ¥ o B W & B
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File menu

File menu contains items devoted to il

Open
the C files management.

MNew Directory
Mew File
Copy

Delete
Rename

Save in DB
Recall fram DB

Grep
Open Terminal
Input/Output
it
Item Description
Open Open the selected file
New Directory Create a new directory
New File Create a new file
Copy Copy the selected file or directory
Delete Delete the selected file or directory
Rename Rename the selected file
Save in DB Allow to store a parameter file (files . par
.inistate or .finstate)
Recall from DB Allow to reload a parameter file stored by
means of “Save in DB”
Grep Allow a research of string in the selected
category
Open Terminal Open a terminal
Input/Output Allow to modify input and output variables of
the block
Quit Close the file manager window

Save and Recall from DB

File manager allows you to store and reload a particular set of parameter files.
You can store all the files contained in the Param, Inistate and FinState
directories.

Save in DB BE

File name:  iNewFilel.par
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Then you can reload the stored files in order to obtain a previous block
configuration.

Recall from DB [a]lx]

Filter

ct.elp/Modules/ContPlant’Param/EICAS_D Bf‘;

Directories Files
¥ MewFile1.par

Selection

ectelp/Modules/ContPlant'Param/EICA5_DBS

Ok Filter Cancel Edit

Grep

File manager allows you to search for a particular string in the file or in the
directory you select.
It is possible to perform a recursive research and to use filter options.

Grep (%]
Ditectary in which searching  Continuous Plant

String to search:

Files filter: [T

Case sensitive

Search in internal directories

canee

Input/Output

From the file manager window you can modify input and output variables of your
block: this function is not available in EICASLAB DEMO because it is not possible
to change the control interface.

Input and output variables are subdivided in groups according to the purpose they

assume in the block you are programming. So, for example, you can find
COMMANDS as output of Control.
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Block Setting: Input/Output
File
REFERENCES COMMANDS
a5 [Founle haco; [E | coel[intcomco; il
double udCO;
<1 = Ei i
MEASURES-ESTIMATIONS ESTIMATIONS
o3| Nt th1CO; A Al
int 1h2Co;
¥
1 i | =] i

Buttons

The top section of the File Manager window contains menus and related
buttons able to drive you in building your block.

File Manager buttons

File Manager of User Control - C1P1

File WorkSpace

CEEEPE] § e

Icon Name Description

Open Open the selected file

New Directory Create a new directory

% @ S

New File Create a new file
E% Copy Copy the selected file or directory
é‘é Delete Delete the selected file or directory
ﬁ Rename Rename the selected file
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§ |0 =@ |

Save in DB
Recall from DB
Grep

Open terminal

Input/Output

Allow to store a parameter file (files .par
.inistate or . finstate)

Allow to reload a parameter file stored by
means of “Save in DB”

Allow a research of string in the selected
category
Open a terminal

Allow to modify input and output variables of
the block
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Compiling project

You can create the executable file for your simulation by choosing the Compile
button on the MASTER window. The compilation will be instantly on progress on
the “Compile” window.

Here you can see all the messages displayed by the Linux compiler during its work,
including warnings and errors due to C problems.
A “done” message informs you when the compilation ends successfully.

cc -c -fPIC -g2 -I. -IrfhomestdyUserf EICASLAE/EICASLABDEMOT.0/ncludes

-lthomedtdylsers EICASLABEICASLABDEMOT .0/DEMOPTOjl/UserdemoelpifodulesiCommon

-lthomedtdysers EICASLABEICASLABDEMOT .0/DEMOPTOjl/UserdemoelpifodulesiLoad -o

fhomedtdylser/ EICASLAB/EICA RDERMOT.0/DERMOPr0jl/User.cemoelpsobj/Load_0.o%
ASLABEICASLABDEMOT.0/DEMOProjl/User.demoelpitodulesiLoad/Load.c
cc -c -fPIC -g2 -I Q P SLAB/EICASLABDEMOT.0/ncludes

-lfhomedtdy Users. SLERMOT.0/DEMOProjlfUserdemoelp/todules/Common

Tlser/ EICASLAB/EICASLABDEMOT .0/DEMOPojl/Userdemoelp/todules/Load -o
yUser  EICASLAE/EICASLAEDENMOT .0/DEMOPr0jl/User.cemoelpfobj/PFunctionAssign_0.0%

fhomedtdyllsers EICASLABEICASLABDEMOT .0/DEMOPTOjl/User.cemoelpiModulesiLoad/PFunctionAssign.c
cc -c -fPIC -g2 -I. -IrfhomestdyUserf EICASLAE/EICASLABDEMOT.0/ncludes
-lthomedtdylsers EICASLABEICASLABDEMOT .0/DEMOPTOjl/UserdemoelpifodulesiCommon
-lthomedtdysers EICASLABEICASLABDEMOT .0/DEMOPTOjl/UserdemoelpifodulesiLoad -o
fhomedtdyllsers EICASLABEICASLABDEMOT .0/DEMOPTOjl/User.cemoelpiobjinizVarWs_0.o%
fhomedtdyUser/ EICASLAB/EICASLABDEMOT.0/DEMOProjl{User.demoelp/fodulesiLoad/Iniz ar¥s.c
Creating /homestdyUserf EIC4SLAB/EICASLAEDEMOT .0/DEMOPI0jl/User.demoelpshindibDEMOE 50
done

Stop the compilation Compile again Warnings Exit

In the lower section of the “Compile” window some additional buttons are available,
in order to allow you some additional features.

Button Description

Stop the compilation Interrupt the compilation

Compile again Restart the compilation

Warnings Open the ‘“Wamings” window where EICASLAB
presents the problems related to the system design

Exit Close the “Compile” window
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SIM

SIM is the EICASLAB tool that performs the simulation of the system you design by
means of SIMBUILDER.

It appears as a window with six plotting areas where, during the simulation, you can
display your variables.

BJ EiCASLAB SIM: PID_mot - Tracking
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Preparing User project for simulation

In order to start the simulation of DEMO projects belonging to PID, Classical
Model Based and EICAS Model Based families, you just need to select the Run SIM
button on the MASTER window (see paragraph “Running projects”, page 21).

For the User project you need to follow some additional steps:
1 configuring variables to be displayed in simulation (operation to be carried
out at SIMBUILDER level);
2 compiling the project, generating SIM;
3 running the simulation;
4 or analysing it by means of the debugger.

Configuring variables to be displayed

The SIM window contains six plotting areas, in each one you can display up to four
variables. The variables must be selected in SIMBUILDER.

SIM Plot Block is the SIMBUILDER option you need for selecting variables
for plotting: there are two ways to use this option:
o select the SIM Plot Block item in the popup menu of the block
containing the variables you want to plot,
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Control
Open File Manager
Programming Mode
Library Read/Write Functions
Block Setting

SIM Plot Block

Settings for Export

Switch to ...

[SIM Plot Block ]
POST Plot Block

Trial Configuration

Copy

Cut

Delete

Paste

Rotate

Help

e sclect the Plot —SIM Plot Block menu of the top section of the
layout of the block containing the variables you want to plot, having
selected the block; for example, if you want to select variables of the
user control block for plotting (which must be a C block, otherwise
the user control is graphical, and you have to select its internal blocks):
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. EICASLAB SIMBUILDER: Iinr.dcmoolp - System Layout
File Edit Plot | Schedule MPVCPO ACG Layout Library

| 5IM Plot Global i
. . POST Plot Glabal _| E
Show Variables in PBST/SIM Plot

((5IM Piot Block
POST Plot Block

l\l DAI |73 corPL ) thiPL *u_a ADI Lﬂ i
b Rotating Table ] HIPE
hAPE
| dis ’7
ce i

AD2
-

thdTG
|Trajectory Generator | L)

Lo g

==

The “SIM Plot Block” window reports all the variables characterising the block:
inputs, outputs, and, for dynamic blocks, states.
For the variable you need, you have to set the number of the area (from 1 to 6) in

which the variable will be displayed, and its progressive number (from 1 to 4) in
that area.

In the User project only areas 4, 5 and 6 are available for plotting user control
variables.

For blocks programmed in C zode, the “SIM Plot Block” window allows you also to
add new internal variables to be displayed (Add User Var button).
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B siM Plot Block

You can remove from plot any user variable clearing its name or its number of area
or its progressive number.

SIM Plot Global item of the Plot menu of SIMBUILDER opens a window
where a résumé about the variables selected for simulation purposes is presented.

B sim Plot Global

Here you can deselect the variable you do not want to display.
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CLEAR ALL button deselects all the variables (available just in EICASLAB
commercial version).
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Running the simulation
You can run SIM by clicking on the Run SIM button on the MASTER window.

SIM appears as a graphical window where, in foreground, six plotting areas are
displayed. The lower section is designed to manage the simulation (it includes Start,
Stop buttons etc...). The menu section presents all the items for configuring the
simulation and for changing project parameter values.

Demo menu

Plotting areas

Each area can display up to four variables. The colours used for the plot are:

Variable number Colour
1 Black

2 Red

3 Blue

4 Green
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Abscissas and ordinates values are automatically defined by EICASLLAB during the
simulation. You can modify the name of the graph and the unit of measurement of
both abscissa and ordinate by double clicking on their labels.

New label

Demo functionalities

The DEMO menu provides some useful features able to let you easily configure
and analyse demo simulations.
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The Configuration item allows to choose the operating mode of the trial: point to
point or tracking (see paragraph “Operating modes”, page 18, for more details).

' _ EICASLAB DEMO Configuration (][]

Trajectory generator:

Paoint to paint

Tracking

Ok Cancel

The Performance item, available only for locked projects (belonging to PID,
Classical Model Based and EICAS Model Based families) summarises the performance
indexes of the trial according to what reported in the technical note
EICASLABDEMOtestcases . pdf.

" _ DEMO performance )=
ROTATING TAELE TRACKING ERROR: [
Em = -0.377 {mrad) Et = 2.4 (mrad)
Elf= 235 (mrad) Ehf= 05 (mrad)
DISMISS
:

Managing the simulation

The lower section of the SIM window presents a set of commands you can use for
managing your simulation.

q : T 0
Start P Cng slep Stap | i
. J y . } - Time Scale

SIM buttons
Button Description
Start Run the simulation
Pause Stop temporarily the simulation. If you press Start the

simulation will continue, if you press Pause one
simulation step is executed

One Step Run one step simulation at a time
Stop Stop the simulation. If you press Start the simulation
will restart from the beginning
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The Time-Scale slider is useful to change the duration of the simulation and
allows “like real-time” simulations: it is possible to obtain simulations whose
duration is scaled by a constant factor with respect to a real-time simulation.

When Time-Scale is set to 0, the simulation speed is maximum, so if you have a
calculator powerful enough you can obtain real-time simulations. On the other
hand if Time-Scale is set to an x value, the simulation speed is scaled by an x
factor with respect to a real-time simulation.
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Debugging the User project

EICASLAB allows you to run the simulation of the User project in debugging
mode.

You can run the debugger by clicking on the Debug SIM item of the SIM menu in
the MASTER window,

EICASLAB automatically opens the debugger you set in the “Preferences” window.
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* DDD: /nome/MyUser/MyProject.elp/Modules/Load/Load.c

[=]E]x]

void ConvAD1AssDBLoc(double **EICASLAB_i,int **EICASLAB_o.double
#*ETCASLAB_m,double **EICASLAB_1q);

void C1P1_ReadPar{FILE *fp);

void C1P1_ReadState(FILE *fs];
void C1P1_WriteState(FILE *fs);
void C1P1_Des();

void DBi1PT0):

void DBo1P1(D;

void C1P1_post(FILE *fp,double t);
void C1P1_video(double t);

void Load()

File Edit Wiew Program Commands Status  Source Data Help
= - = - e = = 5 =
0:|}na1’n B @ (s e ? 2 G 5 :
Lookup  Finds:  Break Watch Print  Display  Plot SO Botate et Urdistr
#include <Standard.h> E
#include <GPDefines.h> & DDD
#include <GPTypedef.h> Rur
#include <GPLibraries.h>
#include "../ConvAD1/Prototypes.h” Interrupt |
#include "../ConvDAl/Prototypes.h" ;
#include “../SimProct/Proc/Ctr1/Prototypes.h” Step | Stepi |
#include "../SimProct/Sim/Ctr1/Prototypes.h” Mext | Mesti |
Toid PLASSDBLOCCFLOATING **EICASLAB_U, int **ELCASLAB_uint, FLOATI|| LUnti | Finish |
#*ETCASLAB_Y,int **EICASLAB_wintl; =
cont | kil |
void PFunctiondssign_PL{vaid); u | T |
void MSAsSDBLoc (FLOATING *#*EICASLAB_u,int** EICASLAB_uint,FLOATI b
**ELCASLAB_y,nt™* ELCASLAB_yint); Uneler | Fedo. |
void MSAsSDELoc2(FLOATING **EICASLAB_u,int** EICASLAB_uint,FLOATI -
*HETCASLAB Y, int** EICASLAB_yint); Edit | Make |

void ConvDAlAssDBLoc(int **EICASLAB 1,double **EICASLAE o,double **EICASLAB 1q):

Copyright @ 1993-2001 Universitit Passau, Germany.
Copyright @ 2001 Universitat des Saar]andes, Germany.
Copyright @ 2003 Free Software Fundatwn Inc.

%saﬁ host libthread_db Tibrary ' "/19b/t15/11bthread_db.s0.1".
] i

A Welcome to DDD 3.3.6 "Cinnamon” (i386-redhat-linus=-gnu)
L

The SIM executable file is created by compiling three main patts of code:
1 the EICASLAB SIM nuclens, that implements the SIM window and the

integration algorithm;

2 the Prgject user code, that corresponds to the C code you developed when

programming your project in C zzode, ot using C macros;

3 the EICASLAB connection code, that is the C code provided by EICASLAB for

connecting the EICASL.AB SIM nuclens with the Project user code.
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With the debugger facility you can check and inspect the Project user code and the
EI1CASLAB connection code of your project.

SIM executable file

@

EICASLAB
SIM nucleus

oo

—
EICASLAB
connection
| code
Project user
code
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SIM window menu

The upper section of the SIM window contains the menus which help you in
configuring your simulation and your project parameters.

SIM window menu

AB A odB ot.demoelp N a Ba d = o 3;

File Simulafion  Modif Paramaters  Copy  DEMO Help

In the following only items available in EICASLAB DEMO will be considered.

File menu

Item Description

Print Print the layout on a printer or on a file
Print Options Pre-selection of print options

Quit Close SIM

Print

Print item allows you to print your SIM window (or a part of it) on a printer or on
a file. This facility is based on the Import Linux command.
The “Print” window is subdivided in three main sections:

o DPrinter selection section,

®  Image sige section;

®  Printer configuration section.

Printer selection section

B Print ]

“ print on printer

-~ print on file
Image size section

Print screen
Print internal layout
Print a part of the screen

A \

ommand for printing | jpr -PIBM1410

avallable printers
IBM1410°

Printer configuration LASER
section
number of copies |I} :

=
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Printer selection section allows you to select whether you want to print on a printer or
on a file.

an printer

on file

Image size section allows you to select what you want to print:
o Print sereen option will print what you can see in the screen

o Print a part of the sereen option will print only a selection of the screen. The
selection can be done by clicking and moving the mouse around the part
of the layout you want to print.

Printer configuration section reports all the options related to the printer you selected.
If you choose to print on a printer, you can select:

e the Linux command to use

e the printer

e the number of copies

command for prining | Jpr -Pprinter

available printers

printer
printerz

number of copies | §

If you choose to print on a file, you can select:
e the name of the file

e the type (gif, ps or jpg)

target file  YhamesdyUserfprint Browse

available sorts of files
gif
ps
P9

The result of your print is an exact copy of what you see on the screen.
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The file where you printed your graphs (if you choose to print on file) is reported
in the bIn directory of your project.

Simulation menu

Item Description

Data Allow to configure the duration of the
simulation and simulation step

Plot Allow to enable or disable graphical plots

Random seed Allow to set the initial value of the seed for the
random function

SIM standard output Open a window that plots the file SIM.out
which contains the standard output

SIM Restart Quit and restart SIM

Data

Data menu allows you to define initial time, final time and simulation step.

' _ Simulation: Data (%]

e | .0000002+00

Final Time: I=
| #.000000e+00

Simulation Step: | e—
i e-

Ok Cancel

Item Description

Initial Time Starting time for simulation, expressed in
seconds (initial conditions are related to this
instant)

Final Time Final time for simulation, expressed in seconds

Simulation Step Simulation step for the simulation algorithm. It
represents also the starting value for the
integration algorithm

Plot

Plot item allows you to configure plotting options.

" _ Simulation: Plot (%]

Real Time Yideo Plot: o OndOf :50 ~ Period

Record Data far POST: " Onof [gg  Feriod
Ok Cancel
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Item Description

Real Time Video Plot Allow you to enable or disable the plot during
your simulation

Record Data for POST Allow you to enable or disable storing data to be
analysed with POST

For both items, if enabled, you can set the Period value: if the number selected
is x, one sample of your variables will be plotted (or stored) every x simulation
steps.

SIM standard output

The “SIM standard output” window plots the file SIM.out which contains the
standard output:

~ . SIM standard output =ES]
Diaca ok
End of stert-up phase
End ofthe simulation
it Clear Upen fie k3
Button Description
Quit Close the window
Clear Clear what is plotted in the window (the file
SIM.out, is not cleared)
Open file Open the standard output file SIM.out

Modify parameters menu
Not enabled in EICASL.AB DEMO.

Copy menu
Not enabled in EICASL.LAB DEMO.

DEMO menu

Item Description

Configuration Configure the operating mode of the trial: point
to point or tracking.

Performance Report the performance obtained in the trial.
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| (only for the locked projects).

Help menu

Item Description

User Manual Runs the EICASLAB DEMO User Manual

EICASLAB on the Web Runs the EICASLLAB home page
www.eicaslab.com

About EICASLLAB Displays some information about version and

licence of EICASLLAB DEMO
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POST

POST is the EICASLAB tool for the off-line analysis of the simulation trial results.
The signals stored during the simulation can be processed through a large variety of
mathematical functions.

AB POST: Plotting

2 =
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Preparing project for post-processing

POST works on data generated automatically during the simulation (by means of
SIM). They are related to the variables you selected when you built your project in
SIMBUILDER.

In order to process data of DEMO projects belonging to PID, Classical Mode! Based
and EICAS Model Based families, you just need to select the Run POST button on
the MASTER window (see paragraph “Running post-processing”, page 96).

For the User project you need to follow some additional steps:
1 configuring variables to be post-processed (operation to be carried out at
SIMBUILDER level);
2 compiling the project, generating SIM;
3 running the simulation;
4 running POST.

Configuring variables to be post-processed

POST Plot Block is the SIMBUILDER option you need for selecting
variables for post-processing: there are two ways to use this option:

o select the POST Plot Block item in the popup menu of the block
containing the variables you want to display,

Control
Open File Manager
Programming Mode
Library Read/Write Functions

POST Plot Block | B10ck Sefling

Settings for Export
\ Switch o ...
SIM Plot Block
( POST Plot Black ]

Trial Configuration

Copy

Cut

Delete

Paste

Rotate

Help

o select the Plot —POST Plot Block menu of the top section of the
layout of the block containing the variables you want to display,
having selected the block; for example, if you want to select variables
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of the user control block for post-processing (which must be a C
block, otherwise the user control is graphical, and you have to select

its internal blocks):

., EICASLAB SIMBUILDER: User.demoelp - System Layout

File Edit Plot| Schedule MPVCPO ACG Layout Library

s SIM Flot Glabal
.l ! POST Flot Global i' |

Show Variables in POST/SIM Plot
SIM Plot Block
[POST Piot Block

AD1 |

iPE [

th?PE

~+ DA1 [~
Rotating Table

= ““‘L AD2 r

.

thdTG

|Trajectory Generator | [wma

1=

==

“POST Plot Block” window presents all the variables characterising the block:

inputs, outputs, and ,for dynamic blocks, states.

You have just to push the button related to the variable you need: it will be

automatically stored during the simulation.
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&l POST Plot Block
Input
th1CD

theCo
thdCD
uoco

Cutput

comCo

User varlables
Add

Set

A
hi

Ok Lakels Advanced 7

=1/E3)

Cancel

For blocks programmed in C 7uode, it is necessary to be able to plot in POST
some user variables: the “POST Plot Block” window allows you to:

e add, in POST file, new variables, Add button;
o delete a selected variable, Del button;

e modify existing variables, Set button or double clicking on the variable;

e move up or down the variables in the group list (this changes the order in

which the variables are graphically reported);

The Add and Sef operations open a window in which you can define a new
user variable or modify an already defined user variable:
you can define a scalar variable, or a single element of a multidimensional

variable (which can be also a structured variable):

= Madify User Var

Mama:

coord.s |

Sealar: scalw smrisble or 3 single element o a oo tidicensioral smriable

ec: fyauont 5121 the slernent s 2] will be plotted

e, Dyl v[2] e sLenwents v[C] awud »[1] we 11 Le plutied

Jk f

Scalar

Multidirnensional : the whole ol tidimnensional warlable, up 2o the Indicazed Amensions

=1/E3]

ancel
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you can also define a whole multidimensional variable: you must then insert
the dimensions of the variable that you want to plot: all the elements of the
variable, up to the indicated dimensions, will be plotted:

B Madify User Var [=E!

RETIES |v[6j[?] | tukidimznsional

Scalar: scala wmriable or 3 single element of a o tidioensioral sariable

ezc: fyou aut w{2] the zlecoent o] 2] will be ploted

Multidirensional : the whole nultidirensional variable, up 20 the indicazed dimensicns

ezc: fyou aut w{2] the zlecoents s (] and o 1] %11 be plotted

Tk T Canrel

The Labels button allows to modify the variable name that will be reported in
the POST files; the Adwvanced button allows to write user code for the
plotting; these operation are available only in the EICASLAB commercial
version.

Record Data for POST

In SIM, the Plot item of the Simulation menu allows you to further configure
your POST files.

Simulation
Data " _ Simulation: Plot [x]
' Real Time Video Plot: Oon/Off 3 Period
Random seed a
IM st
SIM standard output Record Data for POST: On/Off r Period
SIM Restart i

Ok 7 Cancel

From Record Data for POST item you can enable or disable storing POST
files during the simulation.

Period item defines the decimal ratio of the POST files storage. If you set x
value, one point of your variables will be stored at every x simulation step.
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Running post-processing

You can run POST by clicking on the Run POST item of the POST menu in
the MASTER window,

EICASLAB MASTER: User

POST is composed by two main windows:
e processing window: able to perform complex mathematical computations
and to select the graphs to be displayed;
e plotting window: where you can analyse the behaviour of your variables
and perform statistical analysis.
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Processing window

The Processing window is in charge of performing mathematical elaborations of
your variables and defining the plotting areas.
This window can be subdivided into four main sections:
®  Files variables list, that presents the contents of the POST loaded files;
o  New variables list, containing the variables generated after mathematical
elaborations;
o Selection panel, where you can select the plotting area where displaying your
variables, and the type of graph;
o Mathematical ~ buttons, useful for implementing the most common
mathematical computations.

Mathematical buttons

New variables list

|1 RS : [l ©,
T ™ T T e e EET
- B [ BT B BT i
-
i ui
i 3
Files variables list || |5 -

nnnnnnnn

. R R

TIME DIAGRAN

N

Selection panel
A complete description of variables available in the post files available in the
Processing window is reported in the Appendix “POST variables”.

START PLal

Selection panel

The selection panel is the part of the Processing window where you can define the
graphs to be displayed in the Plotting window.

- AREA 2 AREA 3 AREA 4 AREA 5 AREA B

TIME DIAGRAM

START PLOT

It is composed of six AREA buttons able to select one of the six areas available in
the Plotting window, a diagram selector (TIME DIAGRAM/PHASE
DIAGRAM) and a confirmation button (START PLOT).

97



EICASLAB 1.0 DEMO User Manual

Button Description

AREA # Allow to select variables to be displayed in the
plotting area number #

TIME DIAGRAM / Select the type of diagram you want to display in the

PHASE DIAGRAM area you selected

START PLOT Apply your configuration and run the Plotting
window

If you select a time diagram, EICASLAB displays a graph where you have to choose
only the ordinate variable, the abscissa is automatically the time.

If you select a phase diagram, EICASLAB provides an X-Y graph where you have to
choose both ordinate and abscissa.

The available AREA buttons are six because the Plotting window can display up to

SIX areas

Variable selection and graph customisation

Each variable on the Processing lists (Files variables lists and New variables lis?) can be
selected for plot customisation.

You can select a variable by clicking on it; the selected variable will be highlighted
in black. You can deselect a variable by clicking again on it.

Control1_P1.pos

The customisation of every plotting area depends on the diagram you want to

display.
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Time diagram customisation

If you want to customise a plotting area displaying a time diagram, you need to:
e sct the TIME DIAGRAM in the Selection panel;

e select up to 10 variables among the Files variables lists and the New variables
list (in each area up to 10 time diagrams can be displayed);

e press the AREA # button where you want to visualise the graphs (the
AREA # button will become coloured in red).

In this way the plotting area you select will display up to 10 graphs with the same
abscissa (time) but with different ordinate (each selected variable is considered as
an ordinate).

Time dagram

IME DIAGRAM

—— PHASE DIAGRAM

Contral1_P1.pos

| Time Varlable selection

AREA selection

\

- AREA 2 ABREA 3 AREA 4 AREA § AREA B
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Phase diagram customisation

If you want to customise a plotting area displaying a phase diagram, you need to:
e sct the PHASE DIAGRAM in the Selection panel;

e sclect, for each graph you want to visualise (up to 10 graphs) two variables
among the Files variables lists and the New variables list, the first variable is
considered as an abscissa, the second one as an ordinate. For example if
you want to select three phase diagrams you need to select three couples of
abscissa/ordinate variables;

e press the AREA # button where you want to visualise the graphs (the
AREA # button will become coloured in red).

In this way the plotting area you select will display up to 10 graphs with different
couples of abscissa/ordinate variables (the variables you selected).

Phase diagram

TIME DIAGRAM

FHASE DIaGR AN}

Varizble seection

Misziond.post Missiond post

ime f time

AREA selection

- AREA 2| AREA 3 BREA 4 AREA & AREA B

Selection confirmation

" Phase Diagram

abscissa ordinate

Qutk = fouv

cancel

100



EICASLAB 1.0 DEMO User Manual

Mathematical buttons

This section lists mathematical buttons for implementing the most common

elaborations.
Icon Name Description
‘o Quit Close the Processing window and come back
the Configuration window
Addition Create a new variable composed of the sum of
2l -
the variables you selected
: Addition of a Create a new variable composed of the one
MK
scalar you selected plus an offset
T, Product Create a new variable composed of the
. product of the two variables you selected
¢ Product for scalar | Create a new variable composed of the one
% you selected multiplied by a scalar
- Change of sign Create a new variable composed of the one
b you selected multiplied by —1
Inverse Create a new variable composed of the inverse
1 ll.'fx
of the one you selected
7 Difference Create a new variable composed of the
i difference between the two variables you
selected
Division Create a new variable composed of the

division between the two variables you
selected

You can also apply these operations by means of the Processing window menu.
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Processing window menu

The upper section of the Processing window contains the menus which help you
in managing your selection and in performing post-processing of your variables.

__ EICASLAB POST: Processing

Processing window menu

In the following only items available in EICASLAB DEMO will be considered.

File menu

Item

Description

Save configuration

Load configuration ...

Save new variables on file

Delete new variables

Quit

Allow you to save a configuration of the plotting
areas

Allow you to load a stored configuration of the
plotting areas

Save the variables of the New variables list in a
POST file

Delete all the variables of the New variables list
Close the Processing window and comes back the
Configuration window

Exit Close the Processing window and comes back the
Configuration window, but maintain all the
variable in the wew variables list and the
configuration of the plotting areas

Close POST Close POST

Lists menu

Item Description

Search for name ...

Search for number ...

Cancel selection

Allow you to search for a variable in a POST file
(you have just to write the name of the variable)
Allow you to search for a variable in a POST file
(you have to write the progressive number of the
variable)

Deselect all the selected variables

Processing menu

Item Description

Addition Create a new variable composed of the sum of the
variables you selected

Addition of a scalar Create a new variable composed of the one you
selected plus an offset

Product Create a new variable composed of the product of
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Product for scalar
Change the sign
Inverse

Difference

Division

Sin

Cos

Tan

Arcsin

Arccos

Arctan

Exp

Raising to a power: x"n
Power of a scalar n :n"x
Power: xy

Natural logarithm

Base 10 logarithm

the two variables you selected

Create a new variable composed of the one you
selected multiplied by a scalar

Create a new variable composed of the one you
selected multiplied by —1

Create a new variable composed of the inverse of
the one you selected

Create a new variable composed of the difference
between the two variables you selected

Create a new variable composed of the division
between the two variables you selected

Create a new variable applying the sine function
to the variable you selected

Create a new variable applying the cosine function
to the variable you selected

Create a new variable applying the tangent
function to the variable you selected

Create a new variable applying the arcsine
function to the variable you selected

Create a new variable applying the arccosine
function to the variable you selected

Create a new variable applying the arctangent
function to the vatiable you selected

Create a new variable applying the exponential
function to the variable you selected

Create a new variable applying x"n function to the
variable you selected

Create a new variable applying n”x function to the
variable you selected

Create a new variable applying xy function to the
variable you selected

Create a new variable applying the natural
logarithm function to the variable you selected
Create a new variable applying the logarithm to
the basis 10 to the variable you selected

Help menu
Item Description
User Manual Run the E1cASLAB DEMO User Manual
EICASLAB on the Web Run the EICASLLAB home page
www.cicaslab.com
About EICASLLAB Display some information about version and

licence of EICASLLAB DEMO
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Configuration for locked projects

For locked projects (belonging to PID, Classical Model Based and EICAS Model Based
families) EICASLAB DEMO provides a configuration file able to set all the plotting
areas according to what displayed during the simulation. You has to use:

o File -> Load Configuration item

and select the performance.save file.

" _ Load configuration [o]x]

Filter
(EICASModBas_motdemoelp/OutFiless” save

Directaries Files

performance.save
Hemoelp/OutFiles/..

Selection

10ProjfEIC ASModBas_mot demaoelp/OutFiless

Load Filter Cancel Help
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Plotting window

The Plotting window is the window where you can visualise and analyse the graphs
related to the variables elaborated in the Processing window.
The Plotting window can be subdivided in two main sections:

®  Plotting areas, where EICASLAB displays your graphs;
o Functions buttons, useful for analysing the graphs.

Additional options are available by using the Plotting window menu.

Functional buttons

EICASLAB POST: Plotting
fle Mlerval  Graph Touls Heljs

o EEE e EE R
AN H
,,A\J._/\v"\,‘—\ Ay / / 7”'
-
|

slascdsl

utet uOCO uc

Plotting areas

T
«
\ £
]
-

i AN

]
00

5o |

- [
o i L1

X|

) |

. e 9]

2 s

5 ®

Plotting areas

Plotting areas is the section of the Plotting window where the graphs you selected
in the Processing window are displayed. Up to 6 six plotting areas can be displayed;
each one can contain up to ten graphs. The colours used for the graphs are:

Graph number Colour
Black
Red
Blue
Green
Crimson
Violet
Brown
Yellow
Pink

0 Cyan

— O 00 1N Ul A~
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Flle Interval Graph Tools Help
& e e i i = Ol cusoriadion
i — ————— — =] buttons

Pletting area

L

\;w

3 ]

You can customise each area by using the customisation buttons available at the
right of each area.

Icon Name Description
X Hide area Hide the area you selected
Display area Hide all the other areas, in this way the

Z

OO

View all areas

Undo

Redo

Plotting window displays only the area you
selected

Display all the original area, selecting in the
Processing window

Erase the last change done and revert the
graph to an older state

Reverse the undo changes
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Managing areas

You can customise your areas by using the Plotting window menu or by working

with the mouse.
For EICASLAB it is suggested to use a three buttons mouse; here the description of
the purposes of each button is presented.

Left button

You can zoom on your graphs by clicking and moving the mouse. A blue
rectangular will show the zone you selected for the zoom. The scale of each axis
will be automatically recalculated.

selection area

EICASLAB POST: Plating

[ N =S

Central button

One click on a point in the area to view its X-Y coordinates.

EICASLAB POST: Ploting
A G ok

| 5 e o =
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Right button

One click inside the area will show its popup menu.

NECASA : B
o [ = L ¢l
7. ‘\‘~ el
4 / ‘ \ b
o/ ©
Popup menu
You can enter the popup of a plotting Seds dncissia
. . . . Modify ordinates
arca by ﬂght Cthlflg onit Re-astablish default area
Re-establish global default
Infa gridfgraph
Item Description
Modify abscissa Allow to modify the range value of abscissas of
the graphs in the selected area
Modify ordinate Allow to modify the range value of ordinates of

Re-establish default area
Re-establish global default

Info grid/graph

the graphs in the selected area

Re-establish the default range values of both
ordinate and abscissa axes of the selected area
Re-establish the default range values of both
ordinate and abscissa axes of all the areas

Provide information about the maximum and
minimum values of the graphs in your area and
the dimension of the grid

You can also apply these operations by means of the Plotting window menu.
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Functional buttons

This section presents functional buttons to perform the most common graph
customisation.

Functiond buttons

EICASLAB POST: Plotting

Flle Interval Graph Tools Help

EEEEEEEEEE g
Icon Name Description
@ Quit Close the Plotting window and come back the
Processing window
= Continuous graph | Display all the graphs in all the areas as lines

Pointed graph Display all the graphs in all the areas as points

G Pointed marked | Display all the graphs in all the areas as ball
graph marks
b Line width Set the width of the lines, point and ball marks.
_ H The range is from 1 to 9
Default grid Set the default grid for all the areas
Dense grid Set the dense grid for all the areas
%l Print Print the Plotting area in a printer or in a file
= Calculator Run Linux calculator
E Refresh Refresh the Plotting window
K] Revert Refresh the Plotting window by reading again
] the POST files. It is useful when you are
working on POST while the simulation is still
in progress
=)\ EicAsLABon the |Run  the  EICASLAB  home  page
Q‘:"r/ Web www.eicaslab.com

You can also apply these operations by means of the Plotting window menu.
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Plotting window menu

The upper section of the Plotting window contains the menus which help you in
customising and analysing your graphs.

Plotting window menu

" . EICASLAB POST: Plotting

File  Interval  Graph Tools Help ‘

1 0 =

In the following only items available in EICASLAB DEMO will be considered.

File menu

Item Description

Revert Refresh the Plotting window by reading again the
POST files. It is useful when you are working on
POST while the simulation s still in progress

Refresh Refresh the Plotting window

Prepare for printing Allow to configure your graphs for technical
reports

Print Print the layout on a printer or on a file

Quit Close the Plotting window and comes back the
Processing window

Close POST Close POST

Interval menu

Item Description

Modify abscissa Allow to modify the range value of abscissa of the
graphs in the selected area

Modify ordinate Allow to modify the range value of ordinate of the
graphs in the selected area

Default values Re-establish the default range values of both
ordinate and abscissa axes of all the areas

Logarithmic scales Allow to set logarithmic scales for the area you
select

Graph menu

Item Description

Continuous graph Display all the graphs in all the areas as lines

Pointed graph Display all the graphs in all the areas as points

Pointed marked graph Display all the graphs in all the areas as ball marks

Type of grid Set the default or the dense grid for all the areas
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Info grid/graph Provide information about the maximum and
minimum values of the graphs in your area and
the dimension of the grid

Tools menu

Item Description

Statistics Allow you to perform static analysis of your
graphs (not enabled in EICASLAB DEMO).

Calculator Run Linux calculator

Help menu

Item Description

User manual Run the E1CASLAB DEMO User Manual

EICASLAB on the Web Run the FICASLLAB home page www.eicaslab.com

About EICASLLAB Display some information about version and

licence of EICASLLAB DEMO

Prepare for printing

EICASLAB allows you to prepare graphs for technical reports. Prepare for
printing item of the File menu allows to modify labels in your areas, insert new
labels as titles, ordinate and abscissa axes, show significant points in your graphs by
means of arrows and other graphical objects etc...
You have to select the area you want to customise.

Prepare for printing [o][x]

Select an area:

Then you can work on the Prepare for printing window. The window can be
subdivided in thtee main zones:

o Graph area;

o Text creation section,

o Graphical object creation section.
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Text creation section
. Prepare for printing

Graphical object
creation section

Graph area reports the area you want to customise. Here you can modify and insert
labels in predefined places all around the graph.

graph text
ordinate texts

abscissa texts

You need only to click in the place where you want to change or insert the label,
and write the new label in the text window.

Change text [AE3 Change text

You can:

e Change the variables names
e Modify the ordinate and abscissa values
e Insert units of measurement
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[md ]
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Text creation section allows you to create new labels to insert inside the area.

CREATE TEAT

CAMNCEL TEXT

You need to write your text in the text section and press the CREATE TEXT
button.

CREATE TEXT
My Graph

CAMCEL TEXT

Then new label will appear when you move the mouse inside the area. Clicking
inside the area (in the Graph area) will fix the text.

[rmred ]
theta2 | o2 wr2| oo

1200
MyGraph

ann

-400
o =00 1600 2400 3zo0

[e3 ]

CANCEL TEXT deletes all the texts created in the area.
Graphical object creation section allows you to insert a graphical object in your area.

DRAW

You can choose among: single arrows double arrow, rectangle, circle.

=
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You need to click on the button related to the object you prefer. Then clicking and
moving the mouse inside the area (in the Graph area) will fix your object.

[mnd]i |
B theta2 =02 xr22_ step|

IR MyGraph O
200 ‘ /'
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400

o i

-400
- |

1600 | 2400 | 3200 |
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The CLEAR button deletes all the graphical objects created in the area.

When you finish to customise your area, you have to press Exit button in the
Prepare for printing window, and your modifications will be applied to the graphs
in the Plotting window.

[rad ]
thetal xo2 xr2 step

1200 MyGraph

&00 ‘

‘ steady state

i} 200 1600 2400 3300

Create your control algorithm and try it now!
Enjoy your work with EICASL.LAB DEMO!

| excellemce und passion
‘?”'ﬂz, « Im nutomafic contral design

EICAS Automazione S.p-A.
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Appendix

I/O Control variables for User project

A complete description of the I/O variables belonging to the Control block of the
User project is reported in the following tables.

Input

Variable Unit Description

th1CO - Quantizated motor angular position; it is
reported after mechanical gear

th2CO . Quantizated rotating table angular position

thdCO rad Desired angular position

u0Co A Open loop command

Output

Variable Unit Description

comCO - Quantizated total command

The variables th1CO and th2CO are respectively the quantizated motor angular
position and the quantizated rotating table angular position. In order to be
compared with the desired angular position thdCO, they have to be multiplied for
the quantization level defined in the A/D converter.
The variable comCO is the command computed by the control algorithm divided by
the quantization level defined in the D/A converter.
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POST variables

A complete description of the variables available in the POST Processing window
is reported in the following tables.

Rotating_Table.post

Variable Unit Description

Time s Time

comPL A Command

Td N*m Perturbing torque

thilPL rad Motor angular position; it is reported after the
mechanical gear

th2PL rad Rotating table angular position

x0 rad/s State related to motor angular rate

x1 Rad State related to motor angular position

X2 Rad/s State related to rotating table angular rate

x3 Rad State related to rotating table angular position

x4 N*m State related to hysteresis

totaldef rad Total elastic deformation of the mechanical
gear: difference between the motor angular
position (reported after the mechanical gear)
and the rotating table angular position

elasticdef |rad Effective elastic deformation of the
mechanical gear

backlash rad Difference between totaldef and elasticdef

Trajectory_Generator.post

Variable Unit Description

time S Time

thdTG rad Desired angular position

uoTG A Open loop command

Se rad Commanded position sequence

Performance.post

Variable Unit Description

time S Time

thlPE rad Motor angular position; it is reported after
mechanical gear

th2PE rad Rotating table angular position

thdPE rad Desired angular position

el rad Error between desired and measured motor
angular position; it is reported after the
mechanical gear

e2 rad error between desired and measured rotating
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| table angular position

PID_Control.post

Variable Unit Description

time S Time

th1CO - Quantizated motor angular position; it is
reported after mechanical gear

th2C0 - Quantizated rotating table angular position

thdCO rad Desited angular position

u0Co A Open loop command

comCO - Quantizated total command

utot A Total command (uc + u0CO)

uc A Command generated by the PID control
algorithm

yp A/rad Proportional contribute of the PID control
algorithm

yi A/s/rad Integrative contribute of the PID control
algorithm

yd A*s/rad Detivative contribute of the PID control
algorithm

ex rad Error between desired and measured angular

position. It is equal to el if the control
algorithm uses the motor angular position
measurement. It is equal to e2 if the control
algorithm wuses the rotating table angular
position measurement.

Classical Model Based Control.post

Variable Unit Description

time s Time

th1CO - Quantizated motor angular position; it is
reported after mechanical gear

th2Co - Quantizated rotating table angular position

thdCO rad Desired angular position

uoco A Open loop command

comCO - Quantizated total command

utot A Total command (uc + u0CO)

uc A Command generated by the Classwal Model
Based control algorithm

ex rad Error between desired and measured angular
position. It is equal to el if the control
algorithm uses the motor angular position
measurement. It is equal to e2 if the control
algorithm wuses the rotating table angular
position measurement.

x00 rad State of the Luemberger observer. It estimates
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| | ex
x0l Rad/s State of the Luemberger observer. It estimates
the derivative of ex

EICAS Model Based Control.post

Variable Unit Description

time S Time

th1CO - Quantizated motor angular position; it is
reported after mechanical gear

th2Co - Quantizated rotating table angular position

thdCO rad Desited angular position

uoco A Open loop command

comCO - Quantizated total command

utot A Total command (uc + u0CO)

uc A Command generated by the EICAS Model
Based control algorithm
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