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EICASLAB in a nutshell

Real-time

Like
real-time

Like
real-time
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EICAS Automazione S.p.A.

System Concept
Functional architecture, H/W e S/W

Algorithm and software development
in interaction with a simulated plant

Rapid Control Prototyping
Test and tuning on the real plant

Slow Motion
Final tuning

Automatic Code Generation
for the target

Hardware in the loop
hardware testing with simulated plant

The professmnal
software suite

for automatic control

design and
forecasting

EICASLAB RCP Platform

Standard Multicore PC equipped
I with a RTOS (Real-Time

Operative System) and the
EICASLAB Suite

RCP=Rapid Control Prototyping

Final Validation
Tests
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Control design phases

EIéAS Automazione S.p.A.
tools cover all the phases of the design process
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e \} } \ Target tools
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Just one sw suite, Just one project! y S
EICAS Automazione S.p.A.

A
)\(You can build all control design phases in a single EICASLAB project

&), (o Control Design Phases selection & & &

Select the current Control Design Phase:

Modelling 2 Like Real-time Simulation “&

Rapid Control Prototyping ;@ﬁu

Target @g

Hardware in the loop

Final walidation test

] 4 7 Cancel
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System concept and design = TOOL 1

Starting from the
requirements,
the designer
develops its own
system concept

and define the
architecture to
be implemented

A
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PROC1 PROC2
MU PR 9

EICAS Automazione S.p.A.

Multi processor control
architectures at multi
hierarchical levels

El-- EICASLAB SIMBUILDER: /home/MyUser/MyProject
File Edit Plot Configuration  Scheduling MPKYCPO  ACG  Layout  View Help
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Pre-organized working areas

Plant, Control, Mission Areas
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Modelling

The 2 model approach

Accurate Model
Usually non linear,
suitable for
modelling the
plant to be
controlled

Simplified Model
Usually linear,
suitable for
designing the
control

@, EicasLap™
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Model libraries for specific application
sectors:

Plant Area

 Automotive

* Robotics, machine tools

Convenzion

nvenzioni
Denavit - Hartenberg

* Economy

Control Area

In EICASLAB you directly design digital controls

In EICASLAB you can implement your desired
control design methodology
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Programming modes
GRAPHICAL MODE

Bl EICASLAB SIMBUILDER - Continuous Plant Layout
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-~ StateEq.c - KWrite
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File  WorkSpace

Current Directory:
Param
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File Manager of Continuous Plant - CP

State Variable Number

[ 54
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% cir.par - xwrits
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ACt iVit i es SC h e d u I i N g TOOL in automatic control design
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CIES]
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Like Real Time Simulation

Start
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SIM is specifically devoted to perform a professional

simulation of the control system. Through the “like

Initialisation functions

periodic functions

2l

End of simulation

Final functions

End
\.
Block | Block
Activity J Activity
Lo _— -
Thl

El-- EICASLAB SIM: /home/MyUser/AAG.elp

le  SIM Settings Modify Paramsters Copy  Qutput Help
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Time Scale
.

real-time” technique, SIM realistically emulates the
control architecture designed in SIMBUILDER.

SIM allows to save on the PC disk all the desired

variables for a further post-processing.
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Post processing

&2 EICASLAB POST

File Insert variable names

Select your files from the File Selection Box
and press the Start button to continue.
Filter

fhomeMyUserMyProject elp/OutFiles posf

Directories
o

Ip/OutFiles/
iyUser/MyProjectel

p/OutFiles.

A
fhome/M!

File Lists Processing

b

LS1rs232_sr post

Selection
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Selected file list Counter
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Help
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ice and passion

Saad POST *«sz;. s
TOOL 2

EICAS Automazione S.p.A.

POST is the professional tool of the EICASLAB suite specifically
conceived to perform the post-processing of data recorded during

the like-real time simulation phase or during the experimental
trial on field.
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&

B[]

Help

Post ©.
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Rapid Control Prototyping in a nutshell * '

EICAS Automazione S.p.A.

Software
Partmear

Multiprocessor
Architecture

Slow Motion View

MULTI-CORE & MULTI-THREADING

oS 3 | YT ‘
A5 hd ' . Y
BcewEmn 8 | e

Rapid Control Prototyping
on Field
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- SIMBUILDER dex
TOOL o

Activity scheduling

EIéAS Automazione S.p.A.

Rapid Control Prototyping The activities are grouped on threads

The threads are assigned to the processors core

2! EICASLAB SIMBUILDER - Processorl
File Edit Plot Global data  Scheduling  Layout  Wiew Help

Ey 2 ] = = B9 E3 SpuiLoer. ©s Ai““s‘"“""“g

l{‘}? RCP - RCP on figld -~ \ ‘:m]. [ e e
9’} ! Eiﬁ_/ HH Welcome to Innovation 9

~,

g Current Tick: 1.000000e-03
Ref et : e
m Trajectory Generator . :
Current Configuration name: | CurrentCaonf Save in sel|  Recall from set
CiF1-7 thread 3|

Theead o1 OVERALL PERIOD = 283 ficks
Live Execution flags Perind  Duvstion  Phase Our. 60 120 150 240 300 360 420 480 540 600 G660 IO 780 840

00 AR

on s lesa Ma D - } ‘ | ‘ |

Liwe Executionflags Peziod Duration Phase Qut. 60 120 180 240 300 360 420 480 540 600 660 FI0 R0 B40
Control | W on wa..| |288 Ma D
C3P1-T thoeea | (=321 RS232 on [ 75 262
Theeadn3
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o on oo D L
| ST Cszaig on .| R NA - (f12
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u ProcDut1F1 Ls1digh on Na 270
-~ Thread configuration J on e sn Na o |R7

Thread #ssigned core Priarity Hard/saft real time Stack dimension Schedule policy Erotinfps Paed  Dutn  Pum  Ow D D ED D gD D D gD D CD D T O3
Toread 11 i i N fFo st feo oA
Thread n.2 i § hard soft 024 FIFO Cancel
Thread n.3 Z § hard soft 024 FIFO

Thread n.4 3 g hard soft 024 FIFO

Thread n.5 i k hard soft Round Robin

Cancel
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Rapid Control Prototyping Scenarios

STANDARD RCP

Classical RCP scenario

Rapid Control Prototyping scenario

Control
algorithms
3 _ measures
= ug S s
£ commands
linucrr- = d)

% Preempt

EICASLAB
RCP Platform

Real plant

@, EicasLap™
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EXTENDED RCP

RCP with Target Bridge

RCP with Bridge Target scenario

Bridge Target

Real measures
plant DEoaL>
commands
<{ooOo@
U
=
=, 1
EICASLAB ...
RCP =s T T T B
Platform . YoDEE

measures

LinuxRT
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Slow Motion View TOOL

=
= EICAS Automazione S.p.A.

Slow Motion View analyses, step by step and variable by variable,

the real-time control software run in experimental trials on the
actual plant.

‘Record 1/0O plant Repeat the trial as a
MOVIOLA with

REAL-TIME RAPID
CONTROL
PROTOTYPING

Host
commands
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MODULE X

Hardware-in-the-loop

EICAS Automazione S.p.A.
Simulated Control
algorithms
i @ measures a
|ef SEEE> o8
E _commands E
oy S OO00
LinuxR'I:- L@:@RT
Preempt Preempt
ElCAS LAB Ta rget ACG for
RCP Platform - S e e
\ ) . =) Application
ACGAS ll
.. ' MODULE ——
Once the control software code is installed S———
in the final Hardware Target (ACG for " 1L |
specific Hardware Targets), the Hardware In MODULE

the Loop (HIL) tests may be performed,
consisting in piloting — instead of the actual
plant - the plant simulated in BICASLAB™
and running on your PC, suitably configured
and connected through the necessary
hardware interfaces with the final Hardware
Target.

PC Interface
Management

T
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Final Validation Tests

~ 3 \,,

Final Validation Test scenario

EICASLAB
RCP
Platform

~

)lligh level and
mission
commands,

£
U
[] parameters
J
L
O

<{0ooO@

1/O0
Interfaces

Data

7~
, iz :y monitoring
' & recording

LinuxRT

S84 HIL&FVT
MODULE

:_’ W excellence an d passion
v e B e
.J\o in automatic control design
L]
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EICAS Automazione S.p.A.

Final Validation
Tests can be
performed, by
connecting again
your target on the
RCP Platform.

In this case the
EICASLAB RCP
Platform can be
used to provide
commands to the
target and for
monitoring the
target variables.
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Identification and optimisation

The MPI/CPO module is specifically conceived to enable

MPI/CPO
Manager

is the
EICASLAB tool
that manages
this phase

uecfi4] yal0)

uecli5] yo[i]

A

Model Parameter ldentification
EICASLAB adopts an original
identification method, oriented
" to estimate the optimal values
of the simplified model from
the control design point of view.

MPI/CPO
MODULE

excellence and passion
in automatic control design

EICAS Automazione S.p.A.

Control Parameter Optmmnsahon

EICASLAB adopts a powerful
algorithm of numerical optimisation
that allows in short time to achieve

the optimal values of a large set of
parameters.

yol§]  yol7]

2 o wi @ S
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. oL MPIUCPO  &ARLy e

|dentification and optimisation 5 MODULE b ™

] EICAS AutOl’I‘l&ZiOI’lG SpA
The MPI/CPO module is available for being used in the following EICASLAB

Operative Modes:

MPI/CPO
MODULE

Modelling and

like Real Time ‘ » As Add-On of the SIM Tool

Simulation

Rapid Control
I Prototyping

IT INCREASES YOUR
CAPABILITY TO OPTIMISE
YOUR CONTROL THROUGH
DATA ACQUIRED FROM THE
TRUE PLANT

» As Add-On of the RCP Manager Tool

> As Add-On of the Slow Motion Tool

@EICASLABTM A vwvirw.eicaslab.com
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Automatic Code Generation: AS Bl MODULE 4%~
EICAS Automazione S.p.A.

ACG for Application Software (AS) \

It allows to generate the AS, that can be tested in a simulated
environment using the SIM tool. The AS, running in like-real time
simulation (phase Modelling & Like Real-Time Simulation), is the
same one that will run during the tests of Rapid Control
Prototyping and of hardware in the loop and Final Validation Tests

\\ on the final HW target. /

Modelling and
ACG for _ _
Application like Real Time
SOE 9T Simulation

ACGAS
MODULE

Rapid Control
Prototyping

@EICASLABTM A vwvirw.eicaslab.com



Automatic Code Generation: AS

|
|
|

V0] ACGAS

excellence and passion
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&, EICASLAB SIMBUILDER - Controll P1 [m][x]
File Edit Plot Scheduling WarkSpace Layout  View E@E
M @l @ E n S File Modifica Visualizza Segnalibri Strumenti Impostazioni Aiuto
2,4 Control Library | 5 @ ﬂ [A =] Q % W &':;
Wirery e e T =]
,,,,,, | a ‘ | . ATTENTION:
wi g LR Bt et W o El Enere THIS FILE IS AUTOMATICALLY GENERATED BY EICASLAB:
- ¥ o+ 1 EI) - - - :
it : LE] (Cost "D | -
Mo Lingar I s
) )
2.-4 Block Setting: Data PDe — #t?Ieflne DEF_CTR1P1
BLOCK INFO INFUTS B I ouTPLY Fi ifi isuali ibri #include <standard.h>
— EL_FLOAT File Modifica Visualizza Segnalibri Strur #include <GenHead.h>
Id Mumber=a EL_INT EL_DOUEBLE ﬂ I REY="20= B RS IR e o “1[| #include <Common.h=
gptmqumhenmq EL_CHAR 7/Please do not cancel any row of thisl| *include "../Interface/DBInterface.h”
SR ATEED EL_UCHAR - #include "DBInterface.h"
Parameters number=0 EL_UINT #ifndef GP_DEFINES H_
. #define GP DEFINES H #include "../Interface/Prototypes.h"
BL LT #include "ACGPrototypes.h"
| - ) ||  #include "DBP.h"
EL_INT1G * USER AVAILABLE DEFINES]
o 7 EL_UINTTE e e ; . , I
oL T3z //This section contains defines that y|| /% Definition of the static variables */ -
: - //Please note that, if you like, you c|| sStatic. EL_DOUBLE yo_1;
LR each define. static. EL DOUBLE. X0 1;
EL_INTE4 static. EL DOUBLE. xn@ 1;
EL_UINTE4 ARk Type of variables */ static EL_INT_ yl 1; -
#undel . EL_INT static. EL DOUBLE. y2 1;
#undef . EL FLOAT ) — —
#undef . EL DOUBLE static. EL DOUBLE y3_1;
#undef . EL CHAR static. EL_DOUBLE y4 1;
L #undef . EL_UCHAR static. EL DOUBLE. p4 1;
- #undef | EL_UINT
#undef . EL_INT8
= #undef . EL_UINTS
; #undef . EL INT16
#undef . EL_UINT16
#undef . EL_INT32
#undef . EL UINT32
#undef . EL_INT64
#undef . EL_UINT64 INPUTS:
#undef . EL_INTL t initial time
#undef | EL_UINTL :
#undef . EL_INTLL
#undef . EL_UINTLL OBJECTIVES: _ _ _ .
- Initialisation (if needed) of the variables of the 'Controll P1' block.
#define | EL INT. int
#define EL_FLOAT, float The following database files are at your disposal:
#define . EL_DOUBLE. double DBInterface.h. interface database of the 'Controll P1' block,
#define EL CHAR. . char DB. h. database of the 'Controll P1' block,
E I f #define | EL_UCHAR, unsign| DBP. h database of the 'Controll P1' Processor
Xal I Ip e O #define | EL_UINT. . unsign e :.,1L? ase ?' < 0'3 rot ) - 'OC'::JO' ’
#define . EL INTS.. char . Common. b, file shared with the other ANSI C blocks
#define | EL_UINTS, unsign|| | SCHEDULE:
generate #define . EL_INT16 short || | The function is called by the EICASLAB scheduler,
#define . EL_UINT16. unsignll | once at the beginning of the trial execution.*/
#define | EL INT32 int o{
te m p I ates #define | EL_UINT32, unsign
#defi EL_INT&4, 1 1 R . ) ) .
#difiﬂ:: EL UINT64. uﬁﬁgn f*Initialization of the parameters of the block pl (id=4)*/
#define | EL INTL.. long p4_1=1.000000e+00; =
#define | EL_UINTL unsign| I~
#define | EL_INTLL long 1 T —
#define | EL UINTLL, unsigned long long
- o AT ; <] icasls )
@ oic }\DL AR I#deflne.. FLOATING double E www.eicaslab.com
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Automatic code generation — AS + BS for RCP *M

EICAS Automazione S.p.A.

ACG for Rapid Control Prototyping (RCP)

It allows to generate the complementary source code (BS=Basic
Software) that, together with the AS, provides a Multi-core and
Multi-threading RT application able to perform a complete RCP test.

~

4

Rapid Control
Prototyping

ACGAS
MODULE

RCP

MODULE

Real-time .
Application EICASILAB
RCP Multi-core
PC Platform
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Automatic code generation for the target * '

EICAS Automazione S.p.A.

~

ACG FOR THE FINAL TARGET

It allows to generate the target-dependent source code that, together
with the AS, provides the real time program for desired HW target.

/

ACG for
Hardware
Target Real-time

v Application
ACGAS
MODULE

HW

TARGET
MODULE
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Automatic code generation for HIL

:_/ Q { excellence and passion
N - - o
.-I\o in automatic control design
L]
.

EICAS Automazione S.p.A.

ACG FOR HARDWARE-IN-THE-LOOP n

It allows to generate the BS which, together with the AS, allows to
perform the Hardware-in-the-loop activities.

/

ACGAS MODULE /

TARGET
MODULE 1

& RCP
MODULES

HIL/

30N Q2R BE

 REAL-TIME

APPL!CATION
for TARGET1 |

HARDWARE
TARGET 1

APPL!CATION

Q s
=8l for RCP PLATFORM J "é
o

28 3
Q o 0 =
2 GRAPHICAL g,
3Bl USER INTERFACE =
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Automatic code generation for FVT

TARGET
MODULE 1

/FVT & RCP
MODULES
i%
+
o2 ]
8

ACGAS MODULE /

excellence and passion
in automatic control design
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EICAS Automazione S.p.A.

ACG FOR THE FINAL VALIDATION TESTS

It allows to generate the BS which, together with the AS, allows to
perform the Final Validation Test activities.
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F1cASLAB™ : what business benefits? 261
—  EICAS Automazione SpA.

HicasLas™

+ Just one suite, just one project!

+ No need for deep mathematical knowledge

+ Minimise the time to develop the control
algorithm.

+ Reduce costs of the control design.

+ Design starting from plant datasheet only.
+ No set-up in field.

+ Larger freedom to the designer.

+ Increase performance specially in complex
control cases.
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EicasLAB

The professional software suite for automatic control
design and forecasting

Read more

Rapid Control Prototyping

Hardware-in-the-loop

Enjoy a smart, fast, Y ang
low cost rapic control prototyping through ExcasLas

You just need your PC with installec 2 Linux R'OS,

the ExcasLas suite ang suitable HW

cirectly available in your PC or by using your f final
target as 3 bricge!

View cetails »

ically generate the software coge for your
final target ana perform professional haraware-
in-the-loop tests through ExcasLas.

In this way you can check the correct installation of

your software code in the target.

View details »
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