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The Processor Block

! Processor Library

Library  Macro

Contral Area

General

Processorl

The Processor Block represents
the final target in which your
software will be installed.

It collects one or more
schedulable control functions
ED = running on a single processor
O Mt (mono or multicore).
Processor
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o .= The Processor Input/Output Blocks
Concept

The Processor Inputs/Output Blocks represent the hardware interface
of the Processor.

The Processor Input Block represents the interrupt activities that receive
and process with a suitable scheduling the inputs coming in the processor in
which the block is inserted.

The Processor Output Block represents the interrupt activities that receive
and process with a suitable scheduling the outputs of the processor in
which the block is inserted.

The following two programming options for the Processor Input/Output
Blocks are available:

O default,
O post-processing.
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The Processor Input/Output Blocks

@ | -
A - t d 2! Block Setting : Name (][]
Mame: | §n1P1
; :
grarv Mam ol 5 El Advanced settings =IE3
= l l S Activate post-processing
| General | E>'> ‘@ ok .
! ance
E &l Block Setting: Input/Output
File
Ok ¥ Cancel
. : PROCESSOR INFUTS
intupl;
Del
g B2 - Set
"2 Processor Input O Processor Output A
[.ﬁ.dvanced seftings ] Advanced seftings
Block Setting [Name Block Setting T
| |
1M Plating ]llnpumutpm SIM Plotling npuvoutput | || L A
POST Recording [Type of scheduling POST Recording Type of scheduling of the block 'In1P1":
i asynchronous
Delete Delete synchronous (periodic)
ntate Rotate
[HElp ] Help ok 7 Cancel
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|1>«: .= The Processor Input/Output Blocks: default programming mode

Inputs and Outputs of a Processor

You can set the Input and Output variables of a Processor by inserting, in the
Processor Layout, the Processor Input/Output blocks and by setting their
dimension.

OOOO

upl vl upl = -
ij i Upg

=
System or Processor Network Layout Processor Layout
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o .= The Processor Input/Output Blocks: default programming mode

Inserting a Processor Input Block in the Processor Layout

J - @n - By inserting a Processor
3 | | B SIMBUILDER H
Input Block you introduce a
Processor1 new input in the Processor
z Block.
[Frocessor|
e EEF
upl vpl
—_— up? Processorl Vo2
[Pracessart|
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The Processor Input/Output Blocks: default programming mode

It is also possible to modify the dimension of a Processor Input/Output variables of each

Processor Input:

The input/output
variables of the block
are defined by means
of a specific window.

r—_—- 1

niEt T

-- Frocessor Input
Advanced settings

Elock Setting

Mame
Slkd Plotting InputrOutput
POST Recording ype of scheduling
Delete
Rotate
Help

2! Block Setting: Input/Output

File

PROCESSOR INPUTS

int up1;
int up3; ar the variahle *f

Drel

Set

A
hi

Processor Layout

2\ Variable Characteristics

Type: integer
flaat
Mame:
double
Dimension: H
Camment:

iComment for the variahle

Ok 7

Cancel

System or Processor Network Layout
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By inserting a
Processor Output
Block, you introduce
a new output in the
Processor Block.

It is also possible to
modify the
Input/Output
variables of each
Processor Output
Block:

& EICASLAB SIMBUILDER - Processorl

File Edit Plot Scheduling WorkSpace ACG  Layout  Wiew

B ¥ B 2wl = o

f
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The Processor Input/Output Blocks: default programming mode
Setting of the Outputs of the Processor

Ssurper ©

Processor Layout

wpl

& Block Setting: Input/Output

File

PROCESSOR CUTPUTS

W int yp1; ?Plp
~ int yp3; g?b m
Set
A
hi

Processor Layout
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The Input/Cuipult Blocks
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The Processor Input/Output Blocks with post-processing
The post-processing

When a Processor receives data, before making them available to its internal Control
functions, it is often necessary to perform a processing of the data (e.g. to unpack them
and to manipulate them).

It is also often necessary to process the output data of a Processor.

The post-processing programming option is then available for the Processor
Input/Output Blocks.

A set of pre-defined ANSI C files, accessible through a file manager, allow you to perform
the post-processing.

==~ upd
:I—n—ufn ) LHjF'ru:nc:essu:nr Input

eyent Bie hsane: 2! Advanced settings [=11E3]

['&'d""a”CEd seftings ] activate post-processing

Elock Setting Name el nip1 S N e 2

Sin Plotling Input/CLtput

POST Recording Type of scheduling ProclniFl FrocOutlt]

Ok 7 Cancel

ot L .

Delete

Rotate

Help Welcome to Innovation |
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The Processor Input/Output Blocks with post-processing
The Input/Output window

The Processor Input Block with post-processing has at disposal a function for
processing the ‘raw’ input data of the Processor.
By means of the Input/Output window you can define the raw data and the

processed data.

:_ T _r_—_—_—_ - _: ] Block Setting: Input/Output
I
1 Upl I I 1 E”e
i ups::In1P1:b—4:rUp2
! :____: | PROCESSOR INPUTS - RAW DATA PROCESSOR INPUTS - PROCESSED DATA
jFroclodPl .Processnr Input ::I EE; add | int upz;
Open File Manager Del Del
#dvanced settings St Sat
Library Read/¥rite Functions A A
Block Setting Mafme v v
Setftings for Expart
Sk Plotting Type of scheduling
POST Recarding
Delete : : H
The input/output variables are ANSI C variables that can
Rotats be used in any ANSI C function of the block.

Help

Welcome to Innovation
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The Processor Input/Output Blocks with post-processing
The Input/Output window

The Processor Output Block with post-processing has at disposal a function for
processing its input data.

By means of the Input/Output window you can define the input data (the internal
output data) and the processed data (the external output data).

i Block Setting: Input/Output

File

PROCESSOR QUTPUTS - INTERMAL DATA PROCESSOR QUTPUTS - EXTERNAL DATA
add | int ypd; Add || Intyp1;

int yp;
Del Del
1
Set Set yed i
—{OutiP1 p?lﬂ
A A
v hd FrocOutiF1

The input/output variables are ANSI C variables that can be used in any ANSI C
function of the block.

Welcome to Innovation
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The Processor Input/Output Blocks with post-processing
The file manager

o>

The Processor Input/output BIOCkS & File Manager of In3P1 - Procin3P1
with post-processing have their own Ele  Horkspace
file manager through which it is B = B ¥ o & O -
possible to program the data
processing in ANSI C language. Current Directory: | PROC
Sk
P PROC | "ectories
i ”p.ui; lPlib-—-ib-Upz Fracessor header
i i i i Comman
|BroclndFl __ _ Processar Input DE.h
| Spen File Manager | BEB:,ITEE:?CE'h
EICASLAB provides a Advanced setlings
. Library ReadWrite Functions Frototypes.h
pre-organized structure: . s.um Typedeth
a set of template files  setings for Expon
A H . Sikd Plotting
subd|V|d_ed in: 51 Resing
« data files, -
* header files, -
« ANSI C files, e |7
that you can write and  * ' .
customize in order to
implement your block. Welcome to Innovation
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The Processor Input/Output Blocks with post-processing
The header files

Header files of the pre-organized

File Manager of In1P1 - ProcinlP1 .
File Workspace structure that are written by the user.
H = & B ¥ & O =
Defines.h Definition of user constants
Current Directary: | Cammaon I
Sk
— Typedef.h Definition of user structures
Frocessar header .
_ commen | DB.h Definition / declaration of
' user variables
Prototypes.h | Declaration of the function prototypes
' Available for all the Controls
DBP.h belonging to the same Processor and
programmed in ANSI C
Available for all the blocks
mmon.h
Filter: | ¥ Co ° programmed in ANSI C

Welcome to Innovation
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ﬂ = The Processor Input/Output Blocks with post-processing
Initialization functions

Name Description ANSI C File Data File

Proc In#P$lReadState Initial state reading
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ﬂ:l The Processor Input/Output Blocks with post-processing

w— Execution functions

[ Name ] [ Description ] [ ANSI C File ]

Welcome to Innovation
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ﬂ :l The Processor Input/Output Blocks with post-processing
" Final functions

(e (e ) (e ) e

|ITTTTT T s s s T s T ST T SIS S r-=-=-=-=========7==7==777°% - T Tttt TTT T L A
! ProcIin#P$_Fin ' User final function i Procin.c ! !
. e R —— e :
i ProcIn#P$_WriteState i Final state file writing i RWState.c i Procin.finstate i
1 1 | 1 1
ITTTTT T s s s s s s s s s T s ST r---T-TT-T-T=TT T T =TT 7= Tttt T T T s s s TT-TTT ST T T TS TS S TS TS S ST A
: ProcOut#P$_Fin ' User final function i ProcOut.c : :
T — . e :
ProcOut#P$_WriteStatei Final state file writing i RWState.c i ProcOut.finstate i
1 | 1 I

Welcome to Innovation
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The Processor Input/Output Blocks with post-processing

Data file management

Bl File Manager of In1P1 - ProcinlP1 [O][x]
File ‘WorkSpace

El File Manager of In1P1 - ProcinlP1 [o][=]
File  ‘Workspace

2! File Manager of In1P1 - ProcinlP1 @E
File  ‘orkspace
; H = & B ¥ @ O =
e file ProcIn.par.
Current Directary: | (FinState) II
L
p— FPROC
SCHEDULE: ) . - i i Processar header
1 is ¢ led by the EICASLAB simulator nucleus,
once at the beginning of the simulation session. = Camtman
I Procinfinstate I
{
return
}
Filter:
Filter:
T I
T I

Welcome to Innovation
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_________ Processor Input

Open File Manager

Advanced settings

a)

A Library Read/Write Functions

Initial State ReadWrite Function

Parameters Read Function

Gt 7

excellence and passion in automatic control design

The Processor Input/Output Blocks with post-processing
The Library Read/Write Functions

File Structure

Edit File

[Library Read \Write Functions

2

=
Block Setting =
YWariahles in File
Seftings for Export add | part
SIM Plotting o 4]
=}
FOST Recording
Set
Delete
Rotate
Help
Ok 7 Cancel
Welcome to Innovation
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~=s The scheduling of the Processor Input/Output Blocks

(%)

Synchronous and asynchronous Processor Inputs

The Processor Input Blocks represent the interrupt activities that receive and
process the inputs coming in your processor.

Such inputs can be received:

o with a given periodicity (synchronous processor inputs),

o through an asyncrounous communication (asynchronous processor inputs).

r——a upl
TniF: 23
——- Fracessar Input

H ] Bl Block Setting: Type of scheduling ([=1|E3|
Advanced settings
d Type of scheduling of the block 'In1F1":
Block Setting F—
Sikd Plotting InputrOutput asynchronous
POST Recarding [ Type of scheduling ] synchronaus (periodic)
Delete Ok 7 Cancel
Rotate
Help

The Processor Ouput Blocks are always synchronous.

Welcome to Innovation
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~« The scheduling of the Processor Input/Output Blocks
B
@Synchronous Processor Inputs/Outputs

The user has to fix a simulation step,
which represents the time resolution applied in the simulation of the overall project.

The scheduling of the synchronous Processor Input/Output Blocks is defined by 2
scheduling parameters:

« the phase, time at which they are called for the first time,
» the period, their sample time interval.

=s¢=s¢=s¢

phase period period

Welcome to Innovation
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7z The scheduling of the Processor Input/Output Blocks
D> D @

Function categories

The Processor Input/Output Blocks with post-processing may be programmed

through a set of functions.

All the functions have a template provided by EICASLAB and are managed by the

user.

The functions belong to three main categories:

<> | Initialization functions

Execution functions

Functions categories

o Final functions

—> called just once at the beginning of the simulation

—> periodically scheduled

—> called just once at the end of the simulation

Welcome to Innovation
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e @ The scheduling of the Processor Input/Output Blocks
¥ Function scheduling

The initial functions are called just once at the beginning of the simulation,
in the following order:

1) Parameter file reading,
2) Initial state file reading,
3) User initialisation function.

The post-processing function is called when the corresponding block is scheduled.

S

% —a—

< — I < — I I I I 1

phase period period

The final functions are called just once at the end of the simulation
in the following order:

1) User final function,
2) Final state file writing.

Welcome to Innovation
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~s Processor Input/Output Blocks scheduling
]t @ in Modelling and Like real-time Simulation phase

The SIM tool manages the scheduling of the Processor Input/Output Blocks by means

of the EICASLAB scheduler that is the core of the time scheduling algorithms
and allows to run like real-time simulations.

4 )

On the basis of the scheduling parameters

¥

It defines the order in which the Processor Input/Output Blocks have to be executed

- /

Welcome to Innovation
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S < Processor Input/Output Blocks scheduling

@ | D @ in Modelling and Like real-time Simulation phase
How to set the scheduling

& Activities Scheduling

File  View

=, EICASLAB SIMBUILDER: /home/MyUser/MyProject.elp - System Layout

File Edit Plot Configuration Scheduling | MPVCPO  ACG  Layout  WView

B ¢ B o wlisye)

fu_d ¥.a  Cormmand

= DA1

H AD1

Continuous_Plant

CF

Welcome to Innovation

‘up2
wpl
Processorl | o1

S
Continuous F1 OWERALL FERIOD = 5
Active  Function Pariod ~ Dusation  Phase i F o 5 a m o = @
- | il | B——— | ! ! ! WWHHHMH
Missions
Active  Functi Period  Duration  Phase i 5 10 15 10 ilﬁ 30 55 40
[ ] | | Stepl | 5 Na
| | BandNoise2 | 1 M 0
Processox . 1
Active  Processor Inputs Period ~ Duration  Phase B F 10 15 0 = 20 25 40
| | FrocIniFl | InlFL | i Ma i
| |1""=1"21’1 | In2F1 | Asynchronous
Titan 1 g 10 15 20 5 30 E5 40
’
| | CiFL | Controll_F1 | 5 b 0 et == = == = L L L
u | (351 | Control2 P1 | 5 E > — . — =t ! HE . .
| CIF1 Control? PL | T ] i = = = = = = = =
Frocessor Outputs 1 5 10 15 20 5 0 S 40
1 1
Ok 7 Cancel
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Processor Input/Output Blocks scheduling
in Rapid Control Prototyping phase

Thread of the activities

thuead 1 Frocessar Inp

Open Interface

Elock Setting

ut

Every Control function and Processor
Input/Output has to be associated to a thread.

RCP Elock Settings I TR e I Bl EICASLAB SIMBUILDER - Processorl =13
St Plotting Euffer management foll POST Recording File Edit Plot Scheduling WorkSpace ACG Layout Wiew Help
POST Recording Buffer management foll 5law hotion Recarding
Slow Motion Recording ¥ [% ﬁ n SIMBUILDER @"
Delete
usi wel ol
Fusis Control1l P1 e
RELERD C1F1 thiead 2
Help
o Upl
uc? i vpi
Control2 P1 @
C2F1 thresd 2 d
Bl Block Setting: Multi-thread assignment
Selact the thread in which you want 1o execute the block: | % Processort
Ok 7 Cancel
Welcome to Innovation
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Processor Input/Output Blocks scheduling
in Rapid Control Prototyping phase

The scheduling window and the Scheduling constraints

& Activities Scheduling

Qj‘{k\{ EICAS Automazione S.p.A. &
/ v

<
@

Flo view The Processor Input/Output and the
] % control functions are listed thread
Welcome to Innovation @ by th read .
o - o All the activities belonging to
= = | w [0 [T T a same thread
| | e | wa o must have the same period
{MW | e { na (3 and must not be overlapped,
Im I;fm I o Each asynchronous
len |ow | o e i i i Processor Input
|t | sstao | T has its specific thread.
| ProcOutzP1 | LS2dig0 | Na [T
| FrocIniPl | PdCin | Eaz MA u I { I
L s w @ w w w x a EICASLAB supports you and
ProcOut3F1 RemoteCall A6 Ma 5 | ‘ | 1
[ren | || : prevents you to make scheduling
errors.
. Welcome to Innovation
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