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Lab Objectives

Create a SCADE Suite project]

(Create and use operators]
—

Simulate a design J

Generate design reports
and use external code
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Lab Objectives

The system contains three subsystems:

The control part to define the system mode
The roll calculation

A warning information when the roll is higher than a determined value

=

What is the roll?
The roll is the rotation around the front-to-back axis

The subsystems will be integrated together:

We will create bricks and assemble them to obtain the whole
application

A graphical panel will be used to improve the simulation

© 2016 ANSYS, Inc. February 1, 2017 ANSYS Confidential



© 2016 ANSYS, Inc. February 1, 2017 ANSYS Confidential



Lab 1: SCADE Suite Project

Objective:
Create your first SCADE Suite project

Requirements:

Select a working folder

Open SCADE Suite and create your first project:
Project Name: RollControl
SCADE Suite libraries: libpwlinear, libmath, libdigital
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Lab 1: Create your SCADE Suite Project

Select your working folder

Open SCADE Suite and create your first project

o Project Name: RollControl
o SCADE Suite libraries: libpwlinear, libmath, libdigital

Q.
S
ﬂw
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Lab 1: How to Create a New Project (1/3)

File - New

Launch SCADE Suiteand select | — [J

Select SCADE Suite
Project

Q.
S
ﬂm

Enter project name

Projects |Workspaces I Files |

N

» SCADE Architect Corfigurator Project
"> DE Architect Project

e SCADE Suite Project

8] SCADE Suite Project for Design Verfier

SC.ADE Suite Test Coverage Results F‘rojy

Enter a project
location

SCADE Test Result Project

Project name:

CHP Fil “Esterel Tech
rogram Files (c86) [:|

(@ Create new workspace

Add to cument workspace

Click OK
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e

Solution

Lab 1: How to Create a New Project (2/3)

" Project from Template

7/
[ Net># [ Fnish | [ Cancel | |

Use this dialog to add or remove libraries.

|SCADE Suite libraries:

8(SCADE)\libraries\SC65\libdigital65\libdigital etp
3(SCADE)\libraries\SC65\iblinear65\liblinear.etp

$(SCADEibraries\SC65\libmath&5\ibmath.etp
$(SCADE)ibraries\SC65\libmathext 65\libmathext etp
${SCADE)\libraries\SCE5\ibpwlineart5\libpwlinear.etp

/
/

/
[ <Back ][ Net> ] [ Fnsh | [ Cancdl | [ Heb |
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1.

Select New project, and
click on Next

Select the default SCADE
Suite libraries you do not
need and remove them
using the [¥] button

Add your own libraries by
clicking on the :ii| button

and click on Next




Lab 1: How to Create a New Project (3/3)

Use this dialog to set mode! propettes. Set the saving format
| (ensures editor compatibility
Defaut mode! fe: =l with earlier versions)

N .. A ‘{ Semantic emorfile:  test.er [g
Pathname of the note type

Note type files: S(SCADE)/ib/Default Aty aty [eee)
[ <Back ]| o> | [[Fosh ] [ Comcd | [ Heb | file

Click on Finish : the project with the
workspace will be created automatically

Pathname of the error file

Q.
S
ﬂw
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Lab 2: SCADE Suite Operator

Objective:
Create your first SCADE Suite Operator

Requirements:

Continue on the current project (RollControl.etp)
Create a new package, a new operator and add 1/Os

Package Name: RollRate

Operator Name: RollRateWarning

| Neme | Kind | Type

rollRate input float32
leftWarning output bool
rightWarning output bool

Double click on the operator to open the design view
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Lab 2: How to Create a New Package

1. Right click on folder or 'HCSEJrTrf"

gl ] Fol ey
package B4

7] libdigital

-2 libmath

-2 libpwling

%" Properties...

Focus On Selection

2. Select Insert > Package

Q.
S
ﬂw

Inse
Browse References

Goto

3. Name your Package

2| Fileview T Architect W
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Vg 80 0

Mode Operator
Function Operator

Imported Operator

Constant
Type
Sensor

Package

Existing Item...




Lab 2: How to Create a New Operator

Right click on J"'..%“"H;CT&,?@T‘“
folder/package \@Egﬁm

) libdigital

libprwling
4 Cut

Focus On Selection

Q,
S
ﬂw

Select Insert > Node
Operator or Function > Inse

0 Browse Refere
Operator

/ Properties...
Package

=] Fileview = Architect W Existing Ttem...

Maode Operator

Function Cperator

Imported Operator

Constant

Type

Name your Operator

Sensor

DPam 500
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Lab 2: How to Add I/Os to Operator

Right click on
operator

= & RoliControl etp
& £3 RolControl
S ;] RolRate

[+ ;l libdigtal
@[] ibmath
® (] libpwinear

Select Insert > Input
or Output

Solution

Lab

Name your |/Os

m

= 4=y Operators
(G m § FolRateWaming I

4 Check

@ Generate Node RollRateWarning

Q
<
& Cut

By copy
@

i Insert
£ Edit Symbol

Add ; PN
40 Browse References

Goto

Output

g8 Properties...

>

»
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Successfully loaded project RollControl.e
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Diagram
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Q
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Q
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Lab 2: How to Type I/Os

1.

Select an 1/O

2.

In the properties

window, select the type

© 2016 ANSYS, Inc.

- General

. Wote
- KCG pragmas
- Simplorer

.. Declaration | Type: float32
- Clock i bool
- Comment  |E Last: [[f char

=-E RollControl etp
=1-=3 RollControl
=1-Z] RolRate
-5 Operators
= RolRateWaming

@ diagram_RollRate\Waming_1
+- [ libdigital

+--[7] libmath

+- 2] libpwlinear

£ digital

i floated
Kind: W intla

- Traceability 7 i int32
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Lab 3: Workspace

Perspectives

Diff L\}
Il’ Cutput
Time: 5 min ] vt

Objective:

Requirements

Organize your workspace Biise

Browse
IZ, Choice
|Z/ Code Generator
. II, Comparison
Requirements:
IZ, Create

Right click on the toolbars area to select the same Fine

Go To
options as on the menu on the right e
Instrumenter
Layout
IZ, Logical
IZ, Mathematical
Model Coverage
Mavigate
MNudge
|Z, Perspective
Project
IZ, Reporter
Requirements Management
Rotate
IZ, Standard
IZ, State Machine
|Z, Structure/Array
Style
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Lab 4: Create your First Design

Objective:
Design the operator Rol1RateWarning, which computes the left
warning and right warning alarms according to the airplane roll rate

Requirement:

The operator Rol1RateWarning shall check the roll rate input and
signaling if the value is out of bounds:

o Wwhen roll rate < -15.0, the operator indicates left warning

o Whenroll rate > 15.0, the operator indicates right warning

rollRate >—‘—-
< 1

Tips: use predefined operators 50— 1

- 1

- rollRate >—‘—-
and o] textual expression o —

leftWarning

> rightWarning

D16 ANSYS, Inc. February 1, 2017 ~ ANSYS Confidential



Q
S
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~
S
—
o
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Lab 4: Create your First Design

Open the RollRateWarning operator graphical view (double click on the

operator in the Scade view)

Drag and drop I/Os in the graphical view

Add | <'| and | >'| predefined operator (click on operator in toolbar or
shortcut view and click on graphical view to create operator instance)

Use %l (textual expression) to create limit value for warning enable

(-15.0 and 15.0)

rollRate >—‘—-

Connect I/Os and operators a0 ]

rollRate >—‘—-

Check and save your design R
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leftWarning

> rightWarning
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Lab 5: Comment your Design

Objective:
Improve the readability of Rol1RateWarning design

Requirements:

In your Rol1RateWarning operator design, add

a comment on the Rol 1RateWarning operator to describe the
behaviour

Notes on Rol1RateWarning diagram to complete information:
“Title”, “Author”, and “Text In Frame”
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Lab 5: Comment your Design

Add a comment on the Rol1RateWarning operator:

o The operator checks the roll rate input and signaling if the value is
out of bounds [-15.0; 15.0]

o Create a “Title” and “Author” note on the diagram of the
RollRateWarning

o Create a “Text in frame” note on the diagram of the

RollRateWarning: “The operator checks the roll rate “

Title : RollRateWarning
Created by : ESTEREL Technologies
The operator checks the roll rate

Q.
S
ﬂw

Mote types: \] TextinFrame
= RollRateWaming - Genera N
EIIE Interface . — 7\ ¥2§
v nlRate Y
----- =+ left\Waming

Ote name:  TextinFrame_1|

: . Trac eability
: 4 d g
@ diagram_RuollRate¥Waming_1 )

Cancel
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Lab 6: Use Type and if-then-else (1/2)

Objective:
Design the operator Rol1RateMode, which manages the mode

Requirements:

The RollRate system has 3 modes: off, nominal, failsoft
off mode is when ON button is not pressed
nominal roll rate is [-25.0;25.0]
failsoft mode is out of these boundaries

Operator Name: Rol1RateMode

| Neme | Kind | Type

rollRate input float32

onButtonlsPressed input bool

mode output teRolIMode
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Lab 6: Use Type and if-then-else (2/2)

Create a new type teRol1Mode in the Rol1Rate package:

Type Definition
= l'{_Ef teRollMode <enumeration >

& nominal

5 failsoft . .

Design the Rol1RateMode operator

onButtonlsPressed F

1
rollRate >—

failsoft F——p 1

2
nominal l—’_D/D ’_'—E'/D7> mode
of f

Tips: Use “math:Abs ” library operator to design the Rol1RateMode
operator
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Lab 6: Use Type and if-then-else

Create a new type teRol1lMode in Rol1lRate package

Type Definition
= ﬁ' teRollMode <enumeration

i@ nominal
i@ Failsoft

Q.
S
ﬂw
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Lab 6: Use Type and if-then-else

Create a new operator Rol1RateMode in Rol1Rate package
* Inputs: rollRate (type: float32)
onButtonIsPressed (type: bool)
* OQOutput: mode (type: teRolIMode)

1
Use 4'_'/1|}and 1 < | operators to determine the mode.

=22 RollControl etp
-[Z3 RelContral
l -2 libdigital

Use “math: : Abs” library operator ?anbmam

Q.
S
ﬂw

Check and save your design - BoolToFloat6d

+-{} BoolTolnt16&

onButtonlsPressed

rollRate

failsoft |—._.

2
nominal IE/D—> mode
of f
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Lab 7: Use SCADE Suite Libraries (1/2)

Objective:
Design the operator Rol1RateCalculate, which computes the
airplane roll rate depending on the joystick command’s input

Requirement:

The operator Rol1RateCalculate shall limit the joystick command
between -25.0 and 25.0 and indicate if the output is saturated

Operator Name: Rol1RateCalculate

| Name | Kind | Type

joystickCmd input float32
rollRate output float32
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Lab 7: Use SCADE Suite Libraries (1/2)

Design the Rol1RateCalculate operator

joy stickCmd > > rollRate
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Lab 7: Use SCADE Suite Libraries

Create a new operator RollRateCalculate in the RollRate
package:

Input: joystickCmd (type: float32)

Outputs: rollRate (type: float32)

Drag and drop 1/Os in the graphical view

I” o T

Use “pwlinear::LimiterSymmetrical” g operator to limit
the roll rate, with the following hidden input:

Band Origin=0.0

Tolerance = 25.0

Connect I/Os and operators

Check and save your design
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Lab 8: Connect Operators (1/2)

Objective:
Design the architecture operator Rol1Rate

Requirements:

Create the Rol1Rate operator and connects the previous designed
operators to manage the system

Operator Name: Rol1Rate
S Name |k | T
joystickCmd input float32
onButtonlsPressed input bool
rollRate output float32
mode output teRollIMode
rightWarning output Bool
leftWarning output bool NANSYS
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Lab 8: Connect Operators (2/2)

Use Lab Support p.34-36

Design the Rol1Rate operator

5 I leftWarning
RollRateWarning
_|—> rightWarning

> rollRate

3

RollRateCalculate

1

mode
onButtonlsPressed >— Rl e nset >
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Lab 8: Connect the Operators

Create a new operator “Rol1Rate” in Rol1Rate package:
o Inputs: joystickCmd (type: float32)
onButtonIsPressed (type: bool)
o Outputs: rol1Rate (type: float32)
mode (type: teRollIMode)
rightWarning (type: bool)
leftWarning (type: bool)

Q.
S
ﬂw
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Lab 8: Connect the Operators

Drag and drop 1/Os and the three operators previously
created in the graphical view and connect them together

> rollRate

Q.
S
ﬂw

3

RollRateCalculate

2

RollIRateWarning

Ii leftWarning

|—> rightWarning

onButtonlsPressed \

/

© 2016 ANSYS, Inc. February 1, 2017 ANSYS Confidential
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RollIRateMode

—> mode
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Lab 9: SCADE Suite Simulator

Objective:
Simulate RollRate system to check the design

Requirements:
Generate the code and run the simulation

Play with the features of the SCADE Suite Simulator:
Change the inputs values
Run step by step or in continuous mode

Open the watch window and select a data to observe (right click and select
add to watch or drag and drop it to the watch window)

Play the simulation in the graph window...
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Lab 10: Generate KCG C Code

Objective:
Generate KCG code and observe generated files

Requirements:
Generate the code with KCG configuration

Observe the generated files:

Code Message

GENFIL KCG- Generated fles
mappingxmi
kcg_metncs tx
HoliRste_RolRalec

RolliRateWaming_RolRate ¢
RollRateCalculate_RollRate c
HollRats_Rolate h
RoliRateMode_RolRate b
FoliRataWaming_ RolRaleh
RoliRateCalculate_RollRate h
keg _typesh

kcg_constsh

keg sensorsh

KcQ_typesc

keg tonsts ¢
keg_xmi_fites_out scade
canrfig &d

Generatad Flles GENFIL Coda Generatior Ganargted files
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Lab 10: Generate KCG Ada Code m

Objective:
Generate KCG Ada code and observe generated files

Requirements: : :
Generate the code with KCGAda configuration

Observe the generated files:

Qutput

Category Code Message
] Interface element RollRate has been re
= ‘L Infarmation Generated Files GEMFIL KCG- Generated files
mapping.xml

RLY_LypPEs aus

rollrate.adb

rollrate.ads
rollrate-rollrate_1.adb
rollrate-rollratemode.adb
rollrate-roliratewarning.adb
rollrate-rollratecalculate adb
keg_xml_filter_outscade
config.xt

i Information Generated Files GEMFIL Code Generator Generated files

H | 14 | }l M I\Messages }'\Coverage ,}\‘Dump }\Eiuild }\Simulator}\Script}\lnfu Log |

LSRR RN 3N SIS SO SO SN S &
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Lab 11 (C code Only)
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Lab 11: Create a Standalone Executable
(C Code)

Objective:
Generate a Standalone Executable with a Graphical Panel

|
Requirements:

Select the “Standalone Executable” configuration (C code)

Generate and execute the executable
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Lab 11: Prerequisites

Add a Rapid Prototyper Panel in your SCADE Suite design:

o In fileView, right click on RollControl.etp, in the File View , and
select Insert File ...
o Select Prerequisites\Lab11\Graphical Panel\rollRateGP.etp

o In ScadeView, right click on the RollRate operator, in the Scade
View, and select Connect to Graphical Panel ...

| (ﬂ Connect to Graphical Panels...

o Connect SCADE Suite I/Os with Graphical Panel I/Os |

2

>
S
S
ﬂa:

Connections:

SCADE Suite IjQ

RolRate: :RolRate fjoystickCmd
RolRate: :RolRate fonButtonIsPres. . .
RolRate::RolRate/rolRate

RollRate: :RollRatefrightWarning
RollRate: :RolRate leftWWarning
RolRate: :RollRate/mode

M
Il
W

Graphical Panels IjO

control_panelfjoystickCmd
control_panelfon
control_panelfrollRate
control_panelfrightWarning
control_panelleftWarning
control_panel/mode

AN

WoOWOW W

NANSYS
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Lab 11: Prerequisites

Configurations allow you to save different code generation-
simulator/reporter options for different purposes for the same project

Create a new configuration allowed for the Standalone Executable
generation:

o Click on Project > Configurations

o Click on KCG and Add...

o Enter the new name “Standalone Executable”

o Click on OK > Close

2

>
S
%
ﬂa:

E!--- RollControl etp m Close
¢ DashBoard
Add...

Femaowve

Filter...
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Lab 11: Prerequisites

Set the new configuration:
o Select Standalone Executable and click on Settings...

@tandalnne Executable ~ i @ Iﬂl 'ﬂ

o Click on the Code Integration tab
o Select Target > Standalone Executable

84

>
S:
5
ﬂ&

ﬁ.&:de Generator [Standalone Executable v]

COptimizations | Configuration I Debug | Compiler I Build | Graphical Panels|
General Expansion | Separate 1/0s | Code Integration

) None

(@ Target [Standalone Executable
) Adaptor INTEGRITY-178B

Other extensions:
] Ada Simulation Extension
[] ASAM MCD-2 MC
Periodicity

’Frorn root operator
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Lab 11: Prerequisites

o Click on the Graphical Panel tab
o Select SCADE Suite Co-Simulation
o Click on OK

1% Code Generator [Standalnne Executable v]

General Expansion | Separate [/0s | Code Integration |
Optimizations | Configuration | Debug | Compiler | Buid | Graphical Panels

84

>
S:
5
ﬂ&

Graphical Panels Configuration
(3 rolRateGP [SCADE Suite Co-simul v |
Maone

SCADE Suite Cosimulatio
Windows

Android

oS

FMLU

Code: ollRateGP
Windows: rollRateGP

[ 5trip padding character from end of strings

[ ok || Cancel || Hep
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Lab 11: Solution

Select RollRate operator

Select the Standalone Executable configuration in Code Generator
toolbar.

Generate and build the code.

84

>
S:
5
ﬂ&

Open the directory:
Standalone Executable\standalone and execute rollRateGP.exe.
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Lab 12: Generate a Desigh Report

Objective:
Generate a RTF report of your design

Requirements:
Select RTF format and generate a design report

Open the generated report

Change settings and regenerate: observe the differences
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