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Retraction Sequence Requirements
Activate ElectroValve for Retractation Sequence
When HandleCommand is 'Up ,
| GeneralElectroValveCommand shallbe true
until all Gears are 'Retracted and ail Doors are 'Closed

Open Doors for Retractation Sequence
| When HandleCommand is ‘Up ,

| | OpenDoorsCommand shallbe true  wntil all Gears are 'Retracted

Retract Gears for Retractation Sequence
| When HandleCommand s 'Up and all Doors are 'Open ,

| | RectractGearsCommand shallbe true wntil all Gears are 'Retracted

Close Doors for Retractation Sequence
| When HandleCommand is 'Up and all Gears are ‘Retracted ,

| | CloseDoorsCommand shall be true until all Doors are 'Closed

12 EEECndSQ

! CloseDecrsCommand = true

.
CloseDeerst

Chart 0

:
:
| OpenDoorsCommand = true ‘QpenDoorst
:
i
:
:
h
:
1
. :
| h
| 1 RectractGearsCommand = false IRectractGears(
Y :
1
1
:
) ExtendGearsCommand = false

ExtendGears(
,

Time



mailto:fgr4@3ds.com

Document_2021

© Dassault Systemes | Confidential Information | 5/12/2025 | ref.: 3DS

BEHIND THE SCENE

The experts who will answer your questions

2
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Yves GENEVAUX (YGX1)

CATIA CYBER SYSTEMS Industry Process Senior
Consultant,
within organization

Clément BAILLARGUET (CBT11)

WW CATIA “"Systems, E/E & Software Engineering”
Industry Process Specialist,

within

organization@
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CATIA STIMULUS MARKET POSITIONING

What we do

The world's first modelling and simulation tool enabling you to

write, debug and validate functional embedded systems requirements
Who we serve

Systems architects, software designers and test engineers in safety-critical industries
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CHALLENGES OF EMBEDDED SYSTEMS DEVELOPMENT

An embedded system is combination of a computing module and input/output devices

that interact with a larger physical system (mechanical, electrical, fluid)

Computing module

What tools are there to design such increasingly fast-evolving complex systems?

How important are requirements in the development of safety-critical systems?
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WHAT CAN CATIA STIMULUS DO FOR YOU?

Make requirements right the first time to save project’s time and costs

Document_2021

. Sased
Mode ™ cATIA stimulus ModelBased CATIA Stimulus .
Systems Ei Requirements Software Design Software asting

Systems req Validation Software requirements, Validation uites, test
cases, functi architecture, control logics ition
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CATIA Stimulus allows to produce accurate software CATIA Stimulus generates numerous test cases automatically
requirements that meet system requirements. and checks that the software complies with all its requirements.
= Designers implement systems faster, right the first time = Testers improve test coverage while reducing the test effort
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REQUIREMENTS-IN-THE-LOOP SIMULATION

A disruptive solution for the end-to-end validation of embedded systems

Outgoing Sequence - Open Doors
When OutgoingSequence is 'Active ,
OpenDoorsCommand shall be true unless all Gears are 'Extended

@Outgoing Sequence - Extend Gears
When OutgoingSequence is 'Active and all Doors are 'Open ,
| ExtendGearsCommand_shall be true unless all Gears are 'Extended

@ Outgoing Sequence - Close

When OutgoingSequence
| CloseDoorsCom

GENERATE BEHAVIORS

2
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@OUtgoing Sequence - Open Doors
When OutgoingSequence is ‘Active ,
OpenDoorsCommand shall be true unless all Gears are 'Extended
Outgoing Sequence - Extend Gears
When OutgoingSequence is 'Actj

ExtendGearsCommai less all Gears are 'Extended
Outgoing Sequence - Close Doors Environment -
When OutgoingSequence is 'Active ang O LLR v3 —
CloseDoorsCommand shall be| ¥ ﬂ LLR w3 ]
» {o} REQ 001 .
> E REQ_002 ]
¥ {3} Rea_003 I

OBSERVE BEHAVIORS
of executable models, software,
or hardware logs to ensure the
system fulfills its requirements

. . . - ’
that satisfy scenarios & requirements =T
and detect incorrect, missing or H EET 0
conflicting requirements .
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REQUIREMENTS-IN-THE-LOOP PRINCIPLES

A unique technology to generate many possible behaviors that satisfy textual requirements

When HandleCommand is ‘Down,
all Gears shall be Extended and
all Doors shall be Closed

within 15 [second]

» Users formalize requirements with
textual yet executable templates

25 caTtia

» Simulator solves constraints behind
formalized requirements
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» Debugger detects incorrect, missing
or conflicting requirements
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VALIDATE SYSTEM SPECIFICATIONS

Extend MBSE with Requirements-In-the-Loop Simulation
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ﬁport the system archltecture to STIMULUS
allocate system requirements to components

=

/+ Platforn (combination of machine, cumln operating systen) =/

#define FmiModellypesPlatform “standar (@) Lane Change Activation

nill

« Type definitions of variables passed as arg

e
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7+ Values for fmiBoolean o/ FUNCTIONAL
#define Frilrue 1 d
8define FmiFalse o INTERFACE

Export software requirements to CHTIH Mag|c
as FMU components to complete the SysML
model with executable requirements

/+ Undefined value for FmiValueReference (largest unsig
#define FriUndefinedUalueReference (fmiValueReference)(-1

)

paused

- typedes voide fniCongonent ;
state hi Stopi/at
e Doetes "’ig:" fuc ::""""""" M . Define LCA_Ready_For_Activation as true if and only if
typedef int FaiInteger; all the following conditions are met:
typedef char FmiBoolean; I 0 n
typedef const chare fmiString ;

i e e e 555 and simulate to refine software requirements _
{(act [Actvty] showDiaog | shawbilsg , L Pt e o o
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Rationale : LCA is ready for activation if the ego car is getting too close to the lead car and a side lane is available.

+ Vehicle_SensorsLongitudinal.Speed > Minimum_Speed_For_Lateral_Control_Activation ;

+ Headway_Time is [ess than Headway_Minimum_Time_Gap * Lane_Change_Headway_Time_Gain ;
= Driver. Settmgﬁ Desired_Speed > Lead_Car_Speed ;

Available_Lane is 'Right ;

|

» Car is following Neighbor = CarSpeed <
» Car is leading Neighbor = CarSpeed > Neighbor.Speed ;

Neighbor Speed :J
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VALIDATE SOFTWARE DESIGN WITH WHITE-BOX FMI

Launch a full CATIA Stimulus session from Simulink, SCADE, etc
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LIVE DEMO

1 caTIA Stimulus
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¥ {} LcA Control
> Ports
> Variables
v 811 LA Control Architecture
» {1} State_Manager
v {} LCA Enabler
> borts

© HIGH-LEVEL REQUIREMENTS
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tart page X | System X | Control X | ADAS_Control X | LCA_Control X | LCA_Enabler X | State_Manager X || LCA Commands | Lka_Control x

(1) LeN ¢ aitIne [ouowing conauions are met:
+ Lane_Sensors.Left_Edge.ls_Detected ;

« Lane_Sensors.Left_Edge.ls_Crossable ;
« Enough_Space_On_Left_Side_Lane ;

(@) ‘Right if all the foliowing conditions are met:
« Lane_Sensors.Right_Edge.ls_Detected ;

« Lane_SensorsRight_Edge.ls_Crossable ;
- Enough_Space_On_Right_Side_Lane ;
(3) 'None otherwise

(@) LCA Turning signal
Rationale : The turning signal starts immediately.

When LCA_Activation is true ,
| | selected_Lane shallbe Available_Lane for 3 [second]

LCA Enabler

Rationale : LCA is enabled 2 seconds after the turning signal.

When LCA_Activation has been true for more than 2 [second] ,
| LCA Enabler shallbe true within Maximum_Reaction_Delay

Left Lane Available
| When all the following conditions are met:
+ Taraet SensorsILEFT.Detected s false : 1

| Properties » | Interface »

5.6 second q
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CONCLUSIONS & KEY TAKEAWAYS

v  CATIA STIMULUS requirements are true models

@ Many system properties are easily expressed with textual requirements

Document_2021

A1L Requirements and graphical models capture complementary information
Q Formal requirements ensure a clear and non ambiguous semantics

Iﬁ Requirements simulation opens the door to early validation and test automation

v/ CATIA STIMULUS integrates well with existing methods & tools
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J};{ At specification phase, it extends MBSE simulation with executable requirements

@ At validation phase, it massively automates test case generation and requirements verification

D7S DASSAULT

SUSTEMES

2
1 PSS CATIA



Document_2021

© Dassault Systémes | Confidential Information | 5/12/2025 | ref.: 3DS

TRY CATIA STIMULUS!
Free Access for INCOSE SE Lab Members

Join Store INET Search Q | Login
= 3 Engage with INCOSE  Certification  Events  Publications = Communities Learn  About Systems Engineering
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