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Training Objectives

Learn how to use the smooth coupling between SCADE® software models
and ANSYS® Simplorer® simulation environment, including:

® Co-Simulation Principles
® SCADE Suite Code Generation Workflow for Simulation in Simplorer

* Import of the SCADE Suite-generated Dynamic Link Library (DLL) in the Simplorer
Environment

® Execution of an example in Black-Box and White-Box co-simulation modes in the
Simplorer Environment
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AWWSECH Prerequisites

This coupling uses the SCADE® Suite™ and ANSYS® Simplorer® product line

This training relies on the following knowledge:
®* SCADE® Suite™
®* ANSYS® Simplorer®
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Training Content

Start with an introduction to the Co-Simulation Principles
Then, present the Coupling Workflow Architecture

Learn how to use the Simplorer Target in SCADE Suite and import of SCADE
Suite-generated DLL in the Simplorer Environment

Finally, execute an example in the Black-Box and White-Box Co-simulation
modes in Simplorer
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WSS Co-simulation Principles

SCADE Suite co-simulation capabilities enable the simulation of SCADE Suite
models into external simulation applications

Have access to built-in co-simulation with various development tools and
environments

Have the possibility to extend other external applications to take remote
control over SCADE Suite Simulator using a set of simulation API C functions
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WSS Co-simulation Principles

In SCADE Suite, co-simulation can operate in either of the following modes,
Black-box and White-box modes:

®* Black-box co-simulation:

Encapsulate the KCG code which is generated from SCADE Suite models into
dedicated interface C code layers required by the external application

Execute the SCADE Suite-generated KCG code directly within the external
application
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WSS Co-simulation Principles

White-box co-simulation:

Generate SCADE Suite simulation code in a Windows DLL
Generate a separate adaptation C code layer for the external application

Interact with the SCADE Suite simulator:

* The adaptation layer forwards model inputs to SCADE
° Suite Simulator and sends model outputs to the

° external application through SCADE Suite simulation
o API C functions
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Coupling Workflow Architecture

SCADE Suite solution for Simplorer generates a Windows DLL (Visual C
compiler)

for integrating SCADE Suite models into

ANSYS Simplorer simulation models:

* Enable Black-box and White-box co-simulation capabilities
® DLL embeds the SCADE Suite KCG generated code
®* DLL based on the Software Development Kit (SDK) provided by Simplorer
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Coupling Workflow Architecture

/ SCADE Suite Model \

Configure project

(root operator) SCADE Suite
environment

\ ——/

Simplorer header files

“ESTERE

-

Technologies

Code Lo
. and libraries
Generation

v

| Enabling Target for |
Simplorer

options Simulation SCADE Suite-
DLL generated DLL

{ Specifying Simplorer Loading

Build
(Target)

ANSYS Simplorer

o

-

Simplorer simulation

environment

Simulation

DLL

SCADE Suite-generated

\ model as DLL

\

/

15 © 2015 ANSYS, Inc. February 16, 2015

© Esterel Technologies - An 1ISO 9001:2008 Certified Company

D>



Coupling Workflow Architecture

Use SCADE Suite Code Integration Target for Simplorer to generate,
compile, and link SCADE Suite KCG code with all Simplorer files necessary to
run the co-simulation of SCADE Suite models within Simplorer environment

The DLL publishes as many Simplorer C-models as there are root operators
declared for the code generation in SCADE Suite (for Black-Box mode only)
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Coupling Workflow Architecture

This Code wrapper faces following constraint to embed a SCADE operator
generated code into a Simplorer DLL:

* The imported types are not supported for interfaces: sensors, inputs and outputs
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SCADE Suite GUI Overview: Simplorer
properties

Simplorer allows defining properties for the sensors and the inputs/outputs
of an SCADE operator:

* A property page named “Simplorer” is available to set these following properties
into SCADE Suite:

Unit: String representing the unit of the quantity in or out of the model

Physical type: String representing the physical type of the quantity in or out of
the model

Info: Info line to be displayed in Simplorer Schematic and Model Agent
®* These properties are string values which may remain empty
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SCADE Suite GUI Overview: Simplorer gz’
properties

To set these properties from the GUI

20

Right-click an item from an operator interface definition or a sensor in the
Framework View

Select its Properties Box

Select Simplorer item on the left and set values on the right

x|
|

- 3eneral

.. Declaration

- Clock

-.. Comment

... Mote

- Graphical Panels
- KCG

- Traceability

it :

Info:

Physical type: |

Example:

© 2015 ANSYS, Inc.

Unit m/s
Physical type Speed
Info Car speed
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SCADE Suite GUI Overview: Code

Generator settings

- ESTE;'?EL )
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The module of SCADE Suite Wrapper for Simplorer is a Code Generator

wrapper specified

as Target:

Select Settings or select Project - Code Generator
— Settings in SCADE Suite menu to open the

Settings window

Settings

| 7 | ]

1%} Code Generator

|KCG

]

| General |

Optimizations I

BExpansion

Code Integration |

Configuration I Debug

@ Mone
(") Target
) Adaptor

Simplorer
INTEGRITY-178B

Other extensions:

[] ASAP2
[] MTC Instrumenter Wrapper

Perodicity

Period:

[From root node

Offset - nsa

Unit: ms

| oK

] [ Cancel

J |

Help

21
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SCADE Suite GUI Overview: Code - EsEEEEL
Generator settings

A Code Generator target named “Simplorer” is available in the list of
targets, in the “ Code Integration ” tab

Settings L2 S|

1 Code Generator [I{CG v]
Corfiguration | Debug | Compiler | Build | Simulatian | Graphical Fanels | I
General Optimizations | Expansion | Code Integration
() Mone
@) Tanget [5i111L.|Jatur = ]
(71 Adaptor FMU
_ labVIEW SIT
Cther extensior = *l* =
imu
D ASARZ Simulator for Ada Code
D MTC Instrurn Simulink

Perodicity Standalone Executable

Period: |-~
[From root node v] Offzat:  |N/E !
Urit: ms
| oK || cancel || Hep
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SCADE Suite GUI Overview: Code (BkEBEL

Generator

When the “ Simplorer ” Target is checked

settings

Settings I. v Lﬂh_J 1
1% Code Generator [H{CG T] d Settings page na med
Corfiguration | Debug | Compiler | Build I Simplorer | 1 H H :
General | Optimizations | Expansion | Code Integration SI m p I orer 15 aval | d b | €
() None /
i@ Target [Simplurer h ] &

() Adaptor INTEGRITY-178E

Cther extensions:
[] Asarz

[] MTC Instrumenter Wrapper

s

-

Perodicity

[me root node

Period:
i ] Offzet: [N/3
Linit: ms

| ok || canca ||

Help
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SCADE Suite GUI Overview: Code Ty
Generator settings

The Simplorer Settings page provides three options:

- Settings 7 |- ]
{4 Code Generator [l{CG v]
General | Optimizations | Expansion | Code Integration | m/ S Im p I orer version

Configuration | Debug | Compiler | Build | Simplarer d
Simplorer version: [ <default > -

[C] Record scenaric €=

Record scenario

Scenario pathname: |E-[C-:ur|figumtiu:un};"su:enariu:u-E—[D;’-"-.TE}-ElTlI"-"IE}-E-[LI

[] Enable white bax < -
Simulation host: |5[LD|:aIH|:|st} E N ab I e Wh Ite bOX

| oKk || cancel || Hep
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SCADE Suite GUI Overview: Code Ty
Generator settings

“Simplorer version” option displays all installed versions of Simplorer and a
generic choice named “<default>”

- S | All Simplorer versions
1% Code Generator [HCG /]/'
General | Cptimizations | Expansion | Cude)!@;iun | |
Configuration | Debug | Compiler | EuiM Simplorer When <defaUIt> |S
selected, the most
Smplorer versior: < recent installed version

["] Record scenario 1.0 £ |

of Simplorer is used

Scenario pathname: |E::C-:||'rfiguratiu:|n:. scenano-S(0ATERS(TIME)RS(U

[] Enable white box
Simulation host: |E::LD|:aIH|:|s.1: I|
OK || cancel || Hep
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SCADE Suite GUI Overview: Code

26

Generator settings

 ESTEREL”
RS

Check “ Record scenario “ to record the input scenarios (.in format) during

simulation

When checked, this option
actives a text area to enter the
pattern of the scenario

pathnames to be generated

The pattern can use the following

macros:

$(Configuration): current
configuration name

S(DATE): creation date of the
scenario file

S(TIME): creation time of the
scenario file

S(USE): Operator instance name
within Simplorer

\

© 2015 ANSYS, Inc.

Settings u—J? X ]

{4 Code Generator [l{CG v]
General | Optimizations | Expansion | Code Integration | ll
Configuration | Debug | Compiler | Build | Simplarer

~ Simplarer version: <default > - ]

N

Scenario pathname?

imulation host:

[] Enable white
Simulati © |siLocalHost)

|E-[C-:ur|figumtiu:un};"su:enariu:u-E—[D;’-"-.TE}-ElTlI"-"IE}-E-[LI

OK || Cancel || Heb
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SCADE Suite GUI Overview: Code Ty
Generator settings

Check “ Enable white box ” if you want to run the SCADE Suite model in

White-box co-simulation or uncheck this option if you want to run Black-box
co-simulation

- Settings ? |i3- ]
When checked, this option 4% Code Generator [kea <]
aCtlves a text area to enter General | Ciptimizations I Expansion | Code Integration | ll
Corfiguration | Debug | Compiler | Buld |  Simplorer
the IP address of the co-
SimUIation hOSt Simplarer version: [::de‘fauh:=- ']
[7] Record scenario

Scenario pathname: |E-[C|:|r|figu|atiu:un};"scenari-:u-E-[DATE}-SI_"I'IME}-E-[LI

N [] Enable white box
The value can use the following macro: Simigtionhost: __[#localkos) |
S(LocalHost): Translated to
127.0.0.1.

0K || cancel || Hebp
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Setting Code Generator

To generate SCADE Suite model for Simplorer simulation, you must enable

code generation and specify previous options from SCADE Suite Code
Generator Settings

Create a custom configuration (named “Simplorer” for example)
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0
. C bbbl
ALSEH Setting Code Generator =
Settings - @A X
8 Code Generstor r—— = Simplorer configuration
Corfiguration I Debug | Compiler | Build | Simplorer | -
General | Optimizations I Expansion | Code Integration L Slmplorer Ta rget
(1 Mane
i@ Target [Simplurer & - ]
© Adaptor  |INTEGRITY-1788 Periodicity: select from the drop-down list
Ethere:densiuns: - ¥ | following options:
ASARZ -~ . .
[] MTC Instrumerter Wrapper / From root node: code execution is based on
Peodiety / the root node periodicity Override: enables
Period: 33 € . . . . g
(Fonmaes ——= e 3 —| the periodic code execution by overriding
Fron ot node £~ Ut |ms iy perio I(.:I S| _' ied at root :
w_—, ‘\ the periodicity information: Period, Offset,
ok [ Cancel [ Heb | d|Unit/fields

Tip #1 “From root node” is the
default option i

30 © 2015 ANSYS, Inc.
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Tip #2 “From root node” these
' values specified at root node level
' are uneditable

______

© Esterel Technologies - An 1ISO 9001:2008 Certified Company



Setting Code Generator %

Settings 7 e 1
— _— . . .
8 Code Generator C— 3 Simplorer configuration
General I Optimizations | Expansion | Code Integration | I
Configurstion | Debug | Compler | Buid | Smelerer | || - Simplorer version
Simplorer version: l 11.0 / - I

Simulation host :

Record scenaria /
Scenario pathname: |5[C|:|r|figumti|:|n scenano-S(DATERS(TIMERS(U

Erable white bou

|$({LocalHost) < Iyl

ESTEREL )

Technologies /

Record Scenario and scenario location

_________________________________________________________

Tip #1 Display the General tab to

' set target

' by default

__________________________________________________________

31

directory, $(Configuration)

© 2015 ANSYS, Inc. February 16, 2015

Simulation mode and host IP address

. specific options if required by your
. project)

e

i Tip #3 Display the Build tab to set
: specific build options if required by

| your project

. Tip #2 Display the Compiler tab to
' set Visual C compiler version (with
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Exporting SCADE Suite Model: C Code

33

Generation

Once the Simplorer configuration is set, use it to generate C code to check if
No error occurs

®* From the Code Generator toolbar ‘ 4 | Simplorer o &

Select the Simplorer configuration

Click on the Generate icon

The wrapper generates the C wrapping code in the target directory, which is
named $(Configuration) by default

®* As many C files as there are root operators: Smp<root>Tables.c
®* One Cfile declaring the sensors: SmpSensors.c
® One C++ file with model level data: SmpSummary.cpp
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Exporting SCADE Suite Model: C Code &z’

34

Generation

The wrapper list the wrapping generated files in a sub-tree of the “Errors
Log” output tab

® Displays wrapper generated code in a a sub-tree named

®| “SCADE Suite integration for Simplorer generated files”

ill Category Code Message -
Code Generator
i Information Log Files LOGFIL Log Files
i
s SmpSensors.c
s SmpSummarny.cpp
O Smp S}HemSimul_%emTﬂbles.h b
O Smp System Simul_System Tables.c
l Infarmation Generated Files GENFIL KCG- Generated files
1 Infarmation Generated Files GENFIL Type Ltils Generated files
1 Infarmation Generated Files GENFIL Mapping Lttilz Generated files )
l Infarmation Generated Files GENFIL Simulator Generated files 3
l Infarmation Generated Files GENFIL Code Generator Generated files
| | 4 | M r'-.lMessages ;-'-.ISu:ript I.‘-'-.IMTE I.‘-'l.lDump .}". Build hSimuIatDr .}". Errars Log I.-'-r.l Bn:u'“ 1 | m | 4
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Exporting SCADE Suite Model: C Code sz’
Generation

The wrapper list the status of the code generation in “Build” output tab
* Reports all errors otherwise “No warning / No error was found” message
® Displays a banner with the wrapper version

* Displays when the code generation is completed, the following message, “...
SCADE Suite Code integration target for Simplorer successfully ended

® Command completed”

*||Copyright (C) Esterel Technologies Si 2002—-2012. A1l rights resserved -
ijStarting C Code Generation for node Sy=tem: (Sy=temSimul o .

SCADE (THM) C Code Generator KIGE Ver=sion 6.4 beta (build i6)

Copyright (Z) Esterel Technologies SA 2002-2012 All rights reserved

Ho warning was=s f{found

Ho error was found

— Code Generation completed.

Starting Twvpe Utils generation. . .

Type Ttils generation completed.

Starting Mapping Util=s generation. . .

Mopping Ttils generation completed.

Starting Simulator Wrapper genseration. . .

Simulator Wrapper generation completed.

Starting generation for SCADE Suite Code integration targst for Simplorer Wersion 6.4 (build 11030 ..
.. SCADE Suite Code integration target for Simplorer successfully ended
Command completed.

m

| | » | Ll r‘-.| lMezzages .}". Scrpt .}". T .}'-. Dump .}". B vild ."{. Samulator .}". Errorz Log .}". Eln:u.“ L UL b
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Exporting SCADE Suite Model: Build

36

the DLL

Once the Simplorer configuration is set and the C code is successfully
generated, use it to build the Simplorer DLL

From the Code Generator toolbar ‘ # |Smplac vjoh & 1 i

Select the Simplorer configuration
Click on the Build or “ReBuild All” icon

The wrapper generates the Build files in the target directory

Makefile

Simplorer DLL : Smp<project name>.dll

SCADE Suite Simulator DLL: <root>Simul.dll

SCADE Suite Simulator executable: <root>Simul.exe

———————————————————————————————————————————————————————————————————————————————

Tip The Build flow begins by previous C Code
' generation and finishes by Linking files
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Exporting SCADE Suite Model: Build zzsa’
the DLL

The wrapper list the Build generated files in a sub-tree of the “Errors Log”
output tab

® Displays Build generated code in a a sub-tree named “Build Generated files ”

ﬂ Cateqgony Code Message &
Code Generatar L
L Information Log Files LOGFIL Log Files
1 Information Generated Files GEMFIL SCADE Suite Code integration target for Simplarer generated files
i Information Generated Files GENFIL KCG- Generated files
i Information Generated Files GENFIL Type Litils Generated files
1 Infarmation Generated Files GEMFIL Mapping Litils Generated files
L. Information Generated Files GENFIL Simulator Generated files
SRS ¥ Information Generated Files GENFIL Build Generated files
o Makefile
fa] Systemn___System Simul dll
fa] SmpCruiseCaontral dll
fa] Systemn___SystemSimul exe
L. Information Generated Files GENFIL Code Generator Generated files
| | | ﬁMessages I.\I'I.IScript I.‘-'-.IMTE I.‘-'-.IDump :-'-.I Euild I.‘-'-.ISimuIatcur :-'-.I Errarz Log I.-'r || < | m | }
I
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Exporting SCADE Suite Model: Build
the DLL

The wrapper list the status of the Build generation in “Build” output tab
®* Reports all errors
* Displays a banner with its identification and version

ESTEREL"

[Technologies )iy

® Displays when the build generation is completed, the following message, Starting

build ....
® Command completed.

%||SCADE Suite (R) Code Generator Launcher Version 6.4 {(build 1107
JJCDp?right (C1 Eszterel Technologies SA 2002-2012. All rights reserwved
Starting C Code Generation for node Sy=tem: SystemSimul . . .

SCADE (TM) Qualifiable T Code Generator KOG Version 6.1.3 (build 16)
Copyright (C) Esterel Technologies S& 2002-2011 All rights reserwved

C Code Generation completed.

Starting Type Ttils generation. . .

Twvpe Utils generation completed.
Starting Mapping UTtils generation. . .
Mapping Ttil=s generation completed.
Starting Simulator Wrapper generation. . .
Simulator Wrapper generation completed.

.. .SCADE Suite Code integration target for Simplorer successfully ended
Starting build. . .
Command completed.

F

| | | r'-.lMessages .}5. Script I.‘-'-.IMTE I.‘-'-.IDump I.‘-'-.IE!uiId fI{ISin'luI.Entcnr ;-'-.IErrn:-rs Laog fn'r || 4 11

Starting generation for SCADE Suite Code integration target for Simplorer Version 6.4 (build i10%. ..
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Import of DLL in the Simplorer
Environment

Once the SCADE Suite-generated DLL is generated, you can import it in the
Simplorer Environment as a Simulation model

When the Simulation model is imported, you can use SCADE Suite operators
as any other Simplorer components

You can simulate SCADE Suite operators in a Simplorer project as any other
Simplorer components
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Import of DLL in the Simplorer
Environment

41

Project Manager

=3 Project1
w-{[f# Simplorerl
E||:| Defintions
|_’—_||:| Components

...... 3 Simplorer |

-2 Symbols

ESTEREL

From Simplorer
- Create a new project
- Select the target
component

Or
- Open an existing project
- Select the target
component

Project | Components | Search |

© 2015 ANSYS, Inc.

February 16, 2015

Project Manager - x

Contro TN
e-{fig Regular
E|I:| Definitions

|_:_||:| Components

----- ZF Altematorl
----- @ bat_behav

..... Combustion Engine
-*F Regularrl

m

----- @ D - Simplorer Elements*Basic
damp_rot — Simplorer Elemen
DAMP_ROT — Simplarer Eler

Damping

DATAPAIRS — Simplorer Eler
F_ROT — Simplorer Elements
FM_ROT - Simplorer Elemen

----- gain — Simplorer Elements Bz
GAIN — Simplorer Elements™E

L
-
i
L
L J
L
b
----- @ gear_ideal — Simplorer Eleme
L
L J
L
L
-
L
i
o
CE
o

intg — Simplorer Elements*Ba
LEATT_A - Simplorer Elemer
Imt — Simplorer Elements".Bas

load

MASS_ROT — Simplarer Elen
MASS_TR — Simplorer Eleme
MDTAE - Simplorer Elements
R — Simplorer Elements*Basi
Regular

5 — Simplarer Elements*Basic

[ T D,

1 | " ) 3

Project | Components | Search |
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Import of DLL in the Simplorer

Window Help

42

Select Tools — Import Simulation

models... in the Simplorer menu to open

the “Import SML, VHDL, C-Model DIl or
\_SPICE file” file selection dialog

A Import SML, VHDL, C-Madel DIl or SPICE File

. C- Pl o W=

23|

Lookin: | J. Simplorer11.0 M £ EEv
b Mame : Date modified Type
-
o | config 21/01/201317:21  File folder
Recent Places ) )
| Personallib 30/01,/2015 14:56 File folder
! J Project_cosimu.asmpresults 14,/02/2013 16:43 File folder
Desktop
=i
Libraries
A
Computer
T
Metwork
I T 3
File name: | ﬂ Cpen
Files of type: |‘u"HDL Models (*.vhd " bd) ﬂ Cancel
Use path | SysLib |
PerzonalLib | UserLib | Project Folder

s

Edit Configured Libraries

Configure Libraries...

Run Script ...

Becord Script To File ...
Record Script to Project ...
Open Command Window
Update Definitions...
Password Mamager...
Options

Keyboard Shortcuts..,

Custormize...

External Tools...

Show Queued Simulations
Edit Distributed Machine Configurations...

lob Managerment

Synchronize Definitions
Edit External b odel Information

 ESTEREL

[Technologios B

)

Import Simulation Models...

Manage Library Aliases...
Manage Model Libraries...

Metwork Data Explorer...

Export Definiticn Archive...
Import Definition Archive...

57
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MWSEH Import of DLL in the Simplorer (BkEBEL

43

Ay Import SML, VHDL, C-Model DIl or SPICE File

Environment

3]

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder

»

Open
Cancel |

Look in: | | My Documents j = ¥ Efv
= Mame : Date modified
e
e . Ansoft 30/01/2013 17:52
Recent Places
| Bluetooth Exchange Folder 28/00/201211:48
- | Data 27/12/201212:20
Desktop | Deliveries 05/10/2012 09:48
—  DevSCADE 23/01/2013 14:45
__‘:Tﬂj . My Received Files 05/12/2012 21:31
Libraries . SametimeTranscripts 28/09,/201214:33
[
A
Computer
w
MNetwork
1
File name: | ﬂ
Files of type: |C-Model Dils {* il hd
- VHOL Models ("vhd;” bd)
Usepath |  syslb | |VHDL Encrypted Models (* vem)
SPICE {"lib;" cir;” spc;™ bd)
Personallib | UserLib | E SML Madels {.aml:™ tet
odel D d

Select “C-Model Dlls

(*.dll)” from the
drop-down list
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Import of DLL in the Simplorer

Environment

A Import SML, VHDL, C-Model DIl or SPICE File <€ ]
Loak in: | Simplorer j o] il 5
= Mame Date modified Type
'
ey win32 14/02/2013 08:51 File folder
Recent Places - - —
%) SmpCruiseControl.dll 14,/02/2013 10:30 Applicatic
! | Systerm__SystemSimul.dll 14,/02/2013 10:30 Applicatic
Desktop
IJI:-u.laries
A )
Computer
@
Metwork /
4 7
File name: |Sman.|iseCu:untroI.dII % ﬂ Open
Files of type: |C-Model Dils (*dl) ~| Cancel
Use path | SysLib |
Personallib | UserLib | Project Folder

Go to the DLL target
directory using the
Up-directory icon

Select the Simplorer
DLL - Smp<project
name>.dll -

with the Open button

Tip When importing C-Models, if the selected dll file already exists
-in libraries, a dialog box appears asking if you want to replace the

© 2015 ANSYS, Inc.
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ANSEH Import of DLL in the Simplorer Ty
Environment

Once the DLL is loaded, the “Import Components” dialog box is displayed
with four tabs

[iaport Components ) |
Model Import ]Cnmpunerrt Import | SDB Outputs | NonConservative Pins | Model Import tab-
W Update Project Defintions ~ Select Al | Desslect Al | Invert Selection | A table lists the names of models
mport | MName | Type |[Overide | that will be imported. If a model

5 Simul | C-Model . .
[ [ 1] [StemSmd [Codel | T +— name already exists, the Override

checkbox (checked by default)
allows you to override the current
model definition

QK | Cancel
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ANSEH Import of DLL in the Simplorer Ty
Environment

The “Import Components” dialog box is displayed

i i | ' “Component Import” tab:
Model Import  Componert Import | SDB Outputs | Non-Conservative Pins
Symbol and Footprirt fiter ] A ta ble
" Match pin names % Match number of pins - lists the models available for

Create Components: | m po rt by name
ect Al | Invert Selected |

_ - _ - provides a checkbox for
— | Coae ?Mdfe&m e A selecting whether or not to
create a component from the
model (generally checked for
the first import else the
Override checkbox enables the
imported component to
override an existing component
d ] : of the same name)

oK | Cancel
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ANSEH Import of DLL in the Simplorer Ty
Environment

The “Import Components” dialog box is displayed

Import Components | S| " ”
| Component Import” tab:
Model Import  Component Import | SDB Qutputs | Non-Conservative Pins . .
Symbol and Footprint filker L Thls table prOVIdes
‘" Metch pin names f Metch number o pins '7 - a button for choosing a symbol
/
Create C 3
e empenenis for the new component from the
Select Al | Desglocr | InverSelected i
Mame | Create Component | Cvemide | WShnw Fin Dayfﬁmn |#F%s SymbOI Ilbra ry
| SystemSimu v E - a checkbox that allows you to
choose whether or not to show
pin descriptions
- a pin count for the component
(reflects only the number of
conservative pins)
L L 2
oK | Cancel
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Import of DLL in the Simplorer ¢ ESTEREL)
Environment

The “Import Components” dialog box is displayed

Import Components I&l

Model Import ] Component Import SOB Outputs l Mon-Conservative Ping ]

EEC1 5istemsind “SDB Outputs” tab:
Select the quantities and

----- 19 10_0n —

Br{ata / signals you want to set as

""" 1o - p-Quckiood default outputs for each
_

|4 QuickDecel

_____ 10 15_Accel created component
----- 10 [ |16_Brake

QK | Cancel

48 © 2015 ANSYS, Inc. February 16, 2015 © Esterel Technologies - An 1ISO 9001:2008 Certified Company




Import of DLL in the Simplorer

49

Environment

~ESTEREL"

The “Import Components” dialog box is displayed

Import Components

2]

Model Import ] Component Import ] SDB Qutputs  Non-Conservative Fins \

S@r

----- 10 ™ |4_QuickDecel

----- 101 15_Accel

----- 10 [ |6_Brake

----- 10 O0_CruiseSpesd
----- 10 [ O1_CruiseState
----- 10 02 CarSpeed

Cancel

“Non-Conservative Pins” tab:
Select the non-conservative
guantities and signals for which
you want pins included on the
new component symbol.

The number of component pins
on the “Component Import tab”
reflects your choices

Tip#2 Conservative pins belong
to components of physical
domains (electrical, ...etc). They
have a nature type and no
direction attribute

————————————————————————————————————————————————————————————————————————————————————————————————

Tip#1 Non-conservative pins represent many different data types. They
can have a direction attributes: IN, OUT, or IN/OUT
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Import of DLL in the Simplorer
Environment

Click either OK to validate or simply close the settings window to
acknowledge the changes

The new component(s) and model(s) are added to the Components and
Models folders within the current Definitions folder on the Project Manager
Project tab

The new model is also added to the list of Project Components on the
Project Manager Components tab where it can be placed onto a schematic
for simulation
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ASSH Import of DLL in the Simplorer a7y

51

Environment

Project Manager

=] Project1*
E| {[["ﬁ' Simplorer1*

El Ports
-4k Analysis
[ Optimetrics
-[¥] Results

E||:| Defintions

E||:| Components
----- ik Simplorer
o & SystemSimul
23 Symbals L\}
= D Madels
------ L{sd SystemSimul
-.[_7] Packages
-[Z7] Materials
e[ Seripts

Project tab:

New component(s) and
model(s) in the
Components and
Models folders

Project |Cnmpnner|ts ] Search ]

© 2015 ANSYS, Inc.

February 16, 2015

Project Manager - X

-4 Favorites

I__—_Iﬂ Most Recently Used

----- & SystemSimul

----- ® TRANS: Transition (LIBRARY" Simplorer Elen
----- @ STATE_11: State 11 (LIERARY: Simplorer E
----- ® FML_INIT: Initial Values (LIBRARY Simplores
----- @ FML: Equation (LIBRARY Simplorer Element:
----- ® VM: Voltmeter (LIBRARY: Simplorer Blements
----- ® L Inductor (LIBRARY Simplorer Elements"B:
----- ® R: Resistor (LIBRARY" Simplorer Elemerts*Bi
----- @ BJT: Bipolar Junction Transistor (LIBRARY: £
----- ® SUM: Summation (LIBRARY Simplorer Eleme
=& Simplorer Elements

-2 Basic Elements

-2 Basic Blements VHDLAMS

(-2 Digital Blements

-3 Manufacturers

-2 Muttiphysics

-1 Tools

UQ_

ZF Simplaorer

. System Simul

Components tab:
New model in the
list of Project
Components

’

1] I

_Project  Components | Search
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Import of DLL in the Simplorer
Environment

Once the DLLs are imported, you can use the new SCADE Suite operators as
any other Simplorer components in the schematic

You start Black-Box or White-Box co-simulation in Simplorer depending on
selected Simplorer settings chosen while building the DLL.
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Import of DLL in the Simplorer

Environment

Example of schematic:

~ESTEREL"

CruiseContral OnAccelerate Set CruiseSpeedEnd acceleration Brake End braking
®) Y |y Y | Y | - ] T | - | O
| L [N L | L | L | S | L |
SET: Chacc SET: Chome=1 SET: Chorr=0 SET: Clmat=1 SET: Chacoe=l SET: Chmat=l SET: Srak=Prso=015 SET: SrakeFrs=0 SET: Clresume=1 T:
T: Clom=l  Time Time Thme = 10 Thme =11 e, Thme =22 Thme Thme = 251
T: ErakeFrs =l
T: CCresume =l
B atcown
02« {_.-éea-me
SCADE
I
. CAR Structure
Drive Cycle Cruise Control

B =

N

3.

| T
Alternator

& Electrical Ciruit

Figsd i1

Battery T

ieIghT>

Wheels

L
I"l
"]
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Realize Your Product Promise®
SCADE TRAINING

Fluids Structures

Black-Box co-simulation Example

apt®
ESTEREL

—



NWSHE Black-Box co-simulation

KCG C code from the SCADE Suite model is directly embedded in the
generated DLL for Simplorer.

SCADE Suite cyclic function of the root operator is called periodically at the
user-specified period
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Simplorer Simulation Environment

Input

Multi-domain model
components

Output

e
®

SCADE Suite-
generated DLL
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Exercise 1 /_)fgga?gﬁ

/’
The aim of this exercise is

®* To generate the expected Simplorer DLL in SCADE Suite for the
CruiseControl model to activate the Black-Box mode (exercise 1-1)

To import this DLL and simulate it in Black-Box mode in the Simplorer
Environment for Car_Scade_Cruise_Control schematic (exercise 1-2)

© 2015 ANSYS, Inc. February 16, 2015
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Exercise 1 | BRIEEEL

To work on this exercise, use a virtual drive named “N”
® lLaunch a Dos cmd

® Specifies the virtual drive “N:” to which you want to assign the path of the
User Exercises folder:
- That is to obtain the following virtual path: N:/Exercises/...
subst N: <Exercises path>
Example:
Physical address: C:/Users/Exercises
-~ subst N: "C:/Users”

=> Virtual path: N:/Exercises

Q
2
3
5
Loy
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Exercise 1-1 - ESTEREL

d.

Load the SCADE Suite project named CruiseControl.etp located in the
“Prerequisites/Exercice 1/CruiseControl” folder

Set the Simplorer settings in a custom configuration

® Select Project — Configurations in SCADE Suite menu to open the
Configurations window

- Add a new configuration from “KCG” one
Rename it, “SimplorerBB”

Q
2
3
5
Loy
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Exercise 1-1 - EakEREL

® Select this “SimplorerBB” configuration

® (Click on the Settings icon from the Code Generator toolbar or select Project
- Code Generator — Settings in SCADE Suite menu to open the Settings
window

In the “General” tab

e Select the KCG 6.1.3 Code Generator version

e Select the “CruiseControl::CruiseControl” root node

In the “Code Integration” tab

e Selectin the list of targets and check “Simplorer” target

Q
2
3
5
Loy

e Set the periodicity from root node
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Exercise 1-1 - ESTEREL

¢ B

In the “Compiler” tab

» Select the Visual C version (VC6.0)

In the “Simplorer” tab

* Select the version (11. 0)

 Uncheck if need be “Record scenario”
 Uncheck if need be “Enable white box”

* Validate these choices clicking on the OK button

Q
2
3
5
Loy
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Exercise 1-1 EIEBEL

Generate the C code

®* (lick on the Generate icon from the Code Generator toolbar or select
Project - Code Generator — Generate Node CruiseControl in SCADE Suite
menu to generate C code

® Check if no error occurs and the Code generation is completed in the
“Build” output tab

Q
2
3
5
Loy
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Exercise 1-1

Build the DLL

® (Click on the Build icon from the Code Generator toolbar or select Project -
Code Generator — Build Node CruiseControl in SCADE Suite menu to
generate the DLL

® Check if no error occurs and the Build generation is completed in the
“Build” output tab

Q
2
3
5
Loy
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Q
2
3
5
Loy

)

Exercise 1-2 e

Load the Simplorer project named
Car_Scade_Cruise_Control_to_complete.asmp located in the
“Prerequisites/Exercice 1” folder

Import the generated DLL as a Simulation model
® Select Tools — Import Simulation models... in the Simplorer menu

From the “Import SML, VHDL, C-Model DIl or SPICE file” file selection
dialog, load the DLL from the target directory
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Exercise 1-2 - ESIEREL”

¢ B

®* From the “Import Components” dialog box

Model Import tab: verify if “CruiseControl” is available and check
“Override”

Check that the CruiseControl component and model are available into
the Components and Models folders

Drag and drop this component to complete the schematic

Q
2
3
5
Loy
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Exercise 1-2 - ESTEREL

¢ B

Edit CruiseControl Properties Box
®* From the Quantities tab
Uncheck “Show Pin” from all inputs
-  Modify the following default values:
e ]0_On: Ccon
* |2 _Resume: CCresume
* |3 Set: CCset
e 16_Accel: CCacc
e |7_Brake: BrakePrs*100

e |8 Speed: VehicleMass.V*3.6

Q
2
3
5
Loy
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2
3
5
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Exercise 1-2 < ESIEBEL

Drag and drop the GAIN Continuous Block to link it to CruiseControl
(GAIN input) and CombustionEngine (GAIN output) components in the
schematic

Edit Gain Properties Box

®* From the Quantities tab
Uncheck “Show Pin” from the input
Modify the following default value:
e KP:1/10/100
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Exercise 1-2 EIEBEL

Simulate it
* Expand the Regular/Results tree in the Project View
® Launch the simulation (Simulate Setup icon on the menu)
® Verify that only the Simplorer simulation runs
®* When the simulation finishes:
- Select Vehicule_Speed report and click on “Open Report”

Check results on the graph

Q
2
3
5
Loy
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Exercice 1-2 | EsIEREL

CruiseControl OnAccelerate Set CruiseSpeedend acceleration Brake End braking
| Y | 7 | ™y | e T I Ty | O
[ Ry | Ly | S T S | S |
1a SET: Chom=l " SET: Clsetwi [ SET: -DE-aC:T-O%' SET: Chsetwml e SET: Sldoe=rs-0|_=r1=_ SET: Srakefrs=l [ SET: Coresume =1 = SET:C

- sonoe”

I

CAR Structure

L

Drive Cycle Cruise Control

Q
2
3
5
Loy

) z r
Alternator F3
& Electrical Ciruit ==
Fiasi Ming=1 - " Wheels
.__LD mieem
Battery Il i —l
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Exercice 1-2 / ,,

Vehicule_Speed Regular

12000 — 80.00

3.00 —| - C
_ - T 70.00

. e 10000 [

g ———

250 —| P - =
. / C — 60.00

. L s000 [

2.00 —| — C = =
@ Curve Info el o =E 50-004‘
3 . : i - El EE
g ? CruiseControl1.00_Cruis... - =2k =
2150 — [0 o 40002
= C i i
=2 | = ]
. 5 aE 8
o |
71.00 I 4000 & 30002

. - - 3

. C C 20.00
0.50 — : vi—2000 |

] \ r — 10.00
0.00 — " o0 F

N | | » T 0.00

S - .
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Realize Your Product Promise®
SCADE TRAINING

Fluids Structures

White-Box co-simulation Example
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ESTEREL
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NWHSE White-Box co-simulation

SCADE Suite model is executed in SCADE Suite Simulator

Simplorer forwards the inputs to SCADE Suite Simulator through a network
connection

This mode enables model debugging with the full power of SCADE Suite
simulation where you can observe model reactions graphically or set
breakpoints and stop conditions.
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NWHSE White-Box co-simulation

SCADE Suite cyclic function of the root operator is called periodically at the
user-specified period

The white-box co-simulation is only possible for one instance of an operator
in a given DLL

Multi-root operators are not allowed with this option
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NWHSE White-Box co-simulation

For white-box simulation, specify the IP address of the host in the Co-
simulation host field where you want to execute SCADE Suite. Co-simulation
with Simplorer can be launched from another host able to connect to the
specified IP. Do not change the default value of the co-simulation host if you
run co-simulation with SCADE Suite and Simplorer on the same local host.
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Exercise 2 /_)fgga?gﬁ

/’
The aim of this exercise is

®* To generate the expected Simplorer DLL in SCADE Suite for the
CruiseControl model to activate the White-Box mode (exercise 2-1)

To import this DLL and simulate it in White-Box mode in the Simplorer
Environment for Car_Scade_Cruise_Control schematic (exercise 2-2)

© 2015 ANSYS, Inc. February 16, 2015
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Exercise 2 | BRIEEEL

To work on this exercise, use a virtual drive named “N”
® lLaunch a Dos cmd

® Specifies the virtual drive “N:” to which you want to assign the path of the
User Exercises folder:
- That is to obtain the following virtual path: N:/Exercises/...
subst N: <Exercises path>
Example:
Physical address: C:/Users/Exercises
-~ subst N: "C:/Users”

=> Virtual path: N:/Exercises

Q
2
3
5
Loy
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Exercise 2-1 - ESTEREL

d.

Load the SCADE Suite project named CruiseControl.etp located in the
“Prerequisites/Exercice 2/CruiseControl” folder

Set the Simplorer settings in a custom configuration

® Select Project — Configurations in SCADE Suite menu to open the
Configurations window

- Add a new configuration from “SimplorerBB” one
Rename it, “SimplorerWB”

Q
2
3
5
Loy
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Exercise 2-1 - EakEREL

® Select this “SimplorerWB” configuration

® (Click on the Settings icon from the Code Generator toolbar or select Project
- Code Generator — Settings in SCADE Suite menu to open the Settings
window

In the “General” tab

e Verify that the KCG 6.1.3 Code Generator version is selected

e Verify that the ““CruiseControl::CruiseControl” root node is selected
In the “Code Integration” tab

e Verify that “Simplorer” target is selected and checked

Q
2
3
5
Loy

e Set the periodicity from root node
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Exercise 2-1 - ESTEREL

¢ B

®* |nthe “Compiler” tab

Verify that the Visual C compiler version is selected (VC6.0)
® |nthe “Simplorer” tab

Select the version (11.0)

Check “Record scenario”

Check “Enable white box”
* Validate these choices clicking on the OK button

Q
2
3
5
Loy
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Exercise 2-1 EIEBEL

Generate the C code

®* (lick on the Generate icon from the Code Generator toolbar or select
Project - Code Generator — Generate Node CruiseControl in SCADE Suite
menu to generate C code

® Check if no error occurs and the Code generation is completed in the
“Build” output tab

Q
2
3
5
Loy
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Exercise 2-1

Build the DLL

® (Click on the Build icon from the Code Generator toolbar or select Project -
Code Generator — Build Node CruiseControl in SCADE Suite menu to
generate the DLL

® Check if no error occurs and the Build generation is completed in the
“Build” output tab

Q
2
3
5
Loy

© 2015 ANSYS, Inc. February 16, 2015 © Esterel Technologies - An 1ISO 9001:2008 Certified Company



,_)

Exercise 2-2 < ESIEBEL

Load the Simplorer project named Car_Scade_Cruise_Control.asmp
located in the “Prerequisites/Exercice 2” folder

Import the generated DLL as a Simulation model
® Select Tools — Import Simulation models... in the Simplorer menu

- From the “Import SML, VHDL, C-Model DIl or SPICE file” file selection
dialog, load the DLL from the target directory

Q
2
3
5
Loy
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Exercise 2-2 e

®* From the “Import Components” dialog box
Model Import tab: verify if “CruiseControl” is available, check “Override”
item

Simulate it

®* Expand the Regular/Results tree in the Simplorer Project View

® Launch the Simplorer simulation (Simulate Setup icon on the menu)

®* Check that the SCADE Suite Simulator raises

® |Insert a breakpoint at the state
CruiseControl::CruiseControl/SM1:Enabled:SM2:Active:SM3:0n: (SCADE
Suite simulator)

Q
2
3
5
Loy
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Exercise 2-2 e

®* Run the SCADE Suite simulation (Go icon on the SCADE Suite Simulator
toolbar)

* Verify that these two simulations stop when the breakpoint is reached
®* Remove this breakpoint
® Re-launch the SCADE simulation (Go icon)
® Verify that the Simplorer simulation continues also
® Check results in Simplorer when both simulations finish
- Select Vehicule_Speed report and click on “Open Report”

Check results on the graph

Q
2
3
5
Loy
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Exercise 2-2  ESIEREL’

d.

® Check that the following scenario file (.in format) is saved in the
S(Configuration) target directory

scenario-S(DATE)- S(TIME)-S(USE).in

Q
2
3
5
Loy
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