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The main Working Areas for designing in EICASLAB™

The Control Area
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Control software and hardware architecture

Concept

EICASLAB allows you to develop
hardware architectures including
multi-processors and software

architectures including multi-level
hierarchical control function.
LAN

HW Components SW Components

il

)
Sensors
BS Basic Software

N

Actuators

Application
A S pp

Local Area E—— Software

Network

Microprocessor
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Control software and hardware architecture
The Control Area

EICASLAB provides a Working
Area named Control Area
which is specifically devoted MISSION AREA
to the development of the T BTN
overall control system MISSION MISSION
architecture.

Asynchronous disturbances

commands from host - -

Trajectory i Automatic
generation control

>
CONTROL FEA PLANT AREA
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The following blocks may be programmed in the Control Area:

EICAS Automazione S.p.A.

&

The Control Area

The blocks of the Control Area

f

\.

implement a single

Control control function

CTR|

: Collect one or more :

schedulable control

~

Processor functions running on

a single processor

mono or multicore

Collect one or more

Processors, allowing
Processor to simulate multi- NETI
Network processor hardware =

architectures )
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System Library

Library  Macro

Plant &rea e

Contral &rea NET| MI CTR|

Mission Area
EICASLAB SIMBUILDER: /home/MyUser/MyProject.elp - System Layout (o]
File Edit Plot Configuration Scheduling MPWCPO  ACG  Layout Wiew Help
Bl ¢ o &= HE o Snuito ©.
Bl EICASLAB SIMBUILDER - Processorl Layout EE3|
File Edit Plot Scheduling WorkSpace ACG  Layout  Wiew Help
Bl ¥ B & = 5 E Smsuipee ©
Bl EICASLAB SIMBUILDER - Processor Network =3

File Edit Plot Scheduling “orkSpace ACG  Layout  Wiew Help

2 ¥ i offw] = &m0
s = |

w2 up3

Processor2
" 2 upd ol
Mz[l Processor3

SipuiLoer ©

ml
ML[1] ot
cif1
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- The Control block
Concept

The Control block is devoted to implement a single control function.

The Control receives as inputs:
« measurements coming from the Plant Area,
- references coming-from the Mission Area,

~
\

and provides as outputs:™ ~~ . MISSION AREA
- commands_for pllotlng the Plant. R CONTROL PLANT
>~ . MISSION MISSION
\\\\\\ ~ h \\\ _
T~ Asynchronous T~~_ | disturbances
“FF cammands from host 7 e
~~ /" N— ~
\\\ _ \\\*
Trajectory | r(i) | Automatic <L y(i)
P generation e control o) PLANT
= >
CONTROL AREA PLANT AREA
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The Control block
Programming modes

You can develop your Control block:

graphically programming:
you work on graphical layouts equipped with specific and oriented libraries
that contain a set of suitable pre-defined blocks,

programming with ANSI C language:

EICASLAB allows an easy programming in ANSI C language

by means of an open and customizable pre-organized structure

that allows you to focus just on specific and crucial aspects of the control system
to be programmed.

You have at disposal a set of template files and libraries,

Through the Automatic Algorithm Generation (AAG) advanced feature.

Welcome to Innovation
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The Control block
Associated popup menu

Popup menu of the Control block:

ucl wil

Controll P1

CiFi ontral

Cipen Layout Bl Block Setting : Name [=11E3]
Frogramming kode :
Block Sefting Mame: | Contrall P1
Settings for Export
awitch 1o ... Processar Metwork,
Trial Configuration Procassnr ]

Ok 7 Cancel
.:=.=§.:'~=' :
i B Trial Configuration
Delete 4+  Base Trial
Faste Model Parameters Identification
Rotate Cantrol Parameters Qptimisation
Help

Ok 7 Cancel

Welcome to Innovation
—

BMEl C
* Graphical

AAG

Ok 7

8] Programming Mode x]

Cancel
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The Control block graphically programmed
The Control Layout

&&! EICASLAB SIMBUILDER - Controll P1 = =
i&! Control Library
File Edit Plot Scheduling WorkSpace &CG  Layout  View

. The Control Layout allows to
Library  Macro (L

¥ B &=l E o graphically program the
A N EE N EE Control.

mlCO mlCO’ Cast v y' lq xml | Mon Linear |
On You can build your control

D= algorithm by using the blocks
available in the Control Library
r window,

S
-
(o]
—

®

)

and by setting their:

= outputs,

» parameters,

» initial states (dynamic blocks).
B Block Setting: Data (o] <] [l ] x|

Mame=Discrete Integratar . .
1d Mumber=0 double |y double %01 | i0.000000e+00 double | a1
v,

Input number=1
Output number=1
State numher=1
Parameters number=0

Ok 7 Cancel ancel
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2! EICASLAB SIMBUILDER - Controll P1 Control Library

File Edit Plot Scheduling WorkSpace ACG  Layout  View
Bl Y B S = 5O
mlco thice | Ca

v ¥ I
st +(1q
Bl EicASLAB SIMBUILDER - Controll P1

Library  Macro

General
hath

Mon Linear

File Edit Flot Scheduling WorkSpace ACG  Layoul Wiew

B ¥ B S = &

SIMBUILDER @

5] Sy
al @‘ x1
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The Control block graphically programmed
-
The subsystems

You can simplify the
representation of your
system by collecting parts
of your block diagram in a
block called Subsystem.

ks +I®+

RE]

] [0] [&] | Double clicking on the

1 subsystem opens the

Q == | Subsystem layout, where

you can use all the blocks
available in the related
library.

You can also create other

subsystems in order to
build a hierarchical block
diagram.
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TR The Control block graphically programmed
The ANSI C blocks

ic! EICASLAB SIMBUILDER - Controll P1

It is possible to use special blocks
programmable in ANSI C

File  Edit Plot  Scheduling ‘WorkSpace ACG  Layout Wiew

¥ @ [ e < [l SIMBUILDER _@

language.
uuco mco_@y % lg = &} Discrete Plant Library g g
ibrar acro @
- = There are two types of blocks,
== i — W allowing you to program in ANSI C
" @‘xl x Non Linear |anguage:
-
| « static functions
©] B in this case the C block
Ry e A implements the function:
= f(u;par);
| || |Cast| |Z| y ( Ip )I
(D] (fe=| Pe=i] « dynamic functions

in this case the C block
implements the function:

y= f(x,u;par);

(having indicated:
y: outputs, u inputs, x: states, par:
parameters)

EILUIME L0 Linuwduun
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The Control block graphically programmed
A The macros

The Control library window is customizable with user blocks called ‘macros’.

The macros are created by the user in order to complete the library according to
the user needs.

The macros can be programmed:

- graphically (working on the Graphical Macro layout) or
* in ANSI C language.

They are then available in the library window of the layout, as all the other
blocks and can be used in the current project.

They can also be exported and then used in other projects.
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The Input/Output variables

g The Control block graphically programmed

2

=4 ICASB SIMBUILDER - Controll P1 rnary z
- o EMEEEE o IENEE IE D
cormnCO Contrﬂll P1 :j.zz m wico | thico Cast v ¥ @ xral D
. cp1 & ®| o
DmﬂCD
- [1]
i - [D] [a]
In order to define the “ (D -
inputs and the outputs of a ' =
.
graphically programmed —
block:
insert inside the Graphical
Layout the input / outputs B N S o | [
blocks. \F
D
|
SR corvon 10
i Control Control Control Control
Control > Measure “  Reference @ Data [::-m Command
Input Input Output Output
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The Control programmed with ANSI C language
The file manager

CTR

The Control programmed with ANSI C

language has its own file manager ileagerquuntrull P1- C1P1
through which it is possible to S |

program the block. Bl = B ¥ o ] | & || =
EICASLAB prOV|deS a Current Directary: | B
pre-organized structure: P?:C

a set of template files .
SUdeVIded In: Carmmarn
 data files ”“ Control1 P1 ! ggi
] ! c1pt Con;rol
° h ea d e r fl IeS, Open File Manager l BSTl_lTBE;fiCE.h
. Programming hMode i
o AN SI C fl |eS, Library Read/¥rite Functions $rntntypes.h
. Elock Setting ypedeth
that you can write and . ...
customize in order to
. Sit Plotting
implement your block. POST Recorsing
Trial Configuration
E:LT;E Filter: | F
Rotate I L
Relp Welcome to Innovation
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File  'WorkSpace
H = &) B %]

Current Directory: |

| | -

Cammaon I

Sk
PROC
Frocessar header
| Common.c
Filter: |
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The Control programmed with ANSI C language
The header files

Header files of the pre-organized
structure that are written by the user.

Defines.h

Typedef.h

DB.h

Prototypes.h

DBP.h

Common.h

Definition of user constants

Definition of user structures

Definition / declaration of
user variables

Declaration of the function prototypes

Available for all the Controls
belonging to the same Processor and
programmed in ANSI C

Available for all the blocks

programmed in ANSI C

Welcome to Innovation
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The Control programmed with ANSI C language

cra]
L Initialization functions

Name Description ANSI C File Data File

:
_______________________________ Y N
User initialfthtion function | CtrOFk.c i - i

: 1 1

1 1

:
a $I a
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o The Control programmed with ANSI C language
L Execution functions

[ Name ][ Description ] [ ANSI C File ]
F=-=========== Lt i et =
' Ctr#P$_Exe i Execution of the Control algorithm, updating of the Control states as a . Ctr.c !
e . function of the current state and of theinputs R :
. Ctr#P$_Out | Computation of the outputs of the Control as a function of its current state : Ctr.c I
| I | 1
I | [ [ |

Welcome to Innovation
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The Control programmed with ANSI C language
Final functions

T T e

| I - T Tttt TTT T [ A
: Ctr#P$_Fin : User final function : Ctr.c : - :
o . o S i
i Final state file writing i RWState.c i Ctr.finstate i
1 | 1 1

O
=
H
U
I{ﬁ
c':p':
wn
—
Q
@
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Data file management
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The Control programmed with ANSI C language

Bl File Manager of Controll P1 - C1P1 [O][x]
File ‘WorkSpace
El File Manager of Controll P1 - C1P1 [o][=]

File  ‘Workspace

File Manager of Controll P1 - C1P1

File  ‘Workspace
H = & Bl ¥ > & 3 =
Current Directory: | (FinState) II
e =
PROC

Frocessar header

1ad Anea - o haminning of - Camman
ns CIP1_Read e and CIP1_Ini. —p
{
return
}
e Filter:
Filter: : :
[ I .
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CTR|
— The Library Read/Write Functions

&) Variables
&2 File Structure

Structure: One or more scalar

Yariahles i
1,5cal2

- ol

{if you give more than one scalar separate their names and values with spaces ar commas)

“ excellence and passion in automatic control design

The Control programmed with ANSI C language

4] =) N
Del 2. Variables

(][]

Structure: Aitray

x Type: double

Set

(Inserting the name you have ta indicate the dimensions: ex: m[2][4])
&) Dimensions in each row

Howy many dimensions of the array do you syant to plot in each row?

=1ES)

Initial State ReadWrite Function

Parameters Read Function File Structure Edit File

#¢ Ctr.par - KWrite
File Modifica Wisualizza Segnalibri  Strumenti  Impostazioni  Aiuto
| *] E Lj L'_d =] 0 A e 4 [ t, L‘*;«, E}r’% I‘.:T%, Dk Cancel
| scalar parameters : scall,scal2 I - |
1 2. :
array parameter : ar[2]1[3]1[4]
arfelfe]:, 1.. 2. 8., a.
ar[el[1]:. e.. 1., 6.7.. a.
ar[elfz]:. 0.3.. 8.. 1.. a.
arf1][e]:. 8., @.. e.2 1.
ar[11[1]1:. 1., 8., a.. 8.3.
ar[1][2]:. e.. 1.. 8., a. |
11 I_
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£} Block Setting: Input/Output

EICASLAB SIMBUILDER: /home/webinar/MyProject.elp - System Layout

File Edit Plot Configuration  Scheduling MPYCPO  ACG  Layout  Miew
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The Control programmed with ANSI C language
The Input/Output variables

Help

X Smapuioer ©, The input/output variables

of the block are defined by

File means of an appropriate
REFEREMCES COMMANDS win d OWw.
Add &dd al
A A . ]
v v The input/output variables
\d_»,':r;ariable Characteristics ||z| are ANSI C Val"lab|es that
= intager .
| veasuRes-EsTMaTION] | fost can be used in any ANSI C
i _ Hokble function of the block.
Del Imensian: :1
Set Comment:
A
N /
‘ (]9 7 Cancel ‘
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