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NWHSH Allocations

5

~ESTEREL

)

For any objects, e.g. functions allocated on architecture components

®* Can be defined
in allocation
tables

®* Orinthe
object properties

Le e

Allocated from

J

| L Declared In | o Name | L Source | L Target
0 FunctionsAllocation AllocDisplay Display Dashboard Display
1 FunctionsAllocation AllocPower Power Gas Engine
2 FunctionsAllocation AllocPowerControl PowerControl Electrical Throttle
S FunctionsAllocation AllocTransmissionl Transmission Driver shaft
4 FunctionsAllocation AllocTransmission2 Transmission Automatic Gear Box
5 FunctionsAllocation AllocTransmission3 Transmission Wheels
6 FunctionsAllocation AllocCommandl Command Dashboard Command
7 FunctionsAllocation AllocModeManagementl Mode Management Dashboard Command
8 FunctionsAllocation AllocManualDrive Manual Drive Pedals
9 FunctionsAllocation AllocAutomaticDrivel Automatic Drive Regulation
10 FunctionsAllocation AllocSpeedl SpeedMonitoring Speed sensor
11 FunctionsAllocation AllocSpeed?2 SpeedMonitoring Sensors voter
12 FunctionsAllocation AllocMotionl Motion Engine block
13 FunctionsAllocation AllocMotion2 Motion Transmission

{?l Gl %Pl ?El ,«:Pl Alocated o

General | Declaration Implementatiunl Cummentl Appearancel Motes Allocations |

a| o]« x| ]

Regulation

ModeMonitoring

Display in diagram
’7|:| Show Allocated From

Show Alocated To
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NWSHCSH Allocations
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«hlock:
CarDriveFunction

flow parts

© 2014 ANSYS, Inc.

«hlocks
Tlaticn

flow ports
. = in MotionCormmand

out Mouvement

«hlocks
Cornrmard

- flow parts

in SpeedMeasure
Drriver

out MotionCommand
out Mode

P = in DriverInputFortanuaiDr ive

- flows ports

‘ ; «hlocks

Speedionitoring

flow ports
i Mouverment
out Speedieasure

whlocks

> = Display

flow ports

November 17, 2014

ESTEREL

Technologies

«hlocks: <hlocks
Powsr Powerl.écontrol «allocated>
flow ports b fiow ports alocatedTo=[Electrical
» = [e——— Throtte]
out Power
«hilack: i llocateds
Transrmission alocatedTo=[Driver shaft,
Rt = . fiow ports Automatic Gear Box, Wheels]
in Powver
out Mouvement
«hlodk «hllocateds
Mode Managament alocatedTo=[Dashboard
® = fiowr ports Command, Pedals,
in Driverlnputhode Modeloritoring ]
out Mode
«hlocks:
Marual Drive «hllocateds
flow ports alocatedTo=[Pedals,

i Mo Feqgulation]

out ManualCarmmand

«hlocks:

Automatic Drive «hllocateds

alocatedTo=[Regulation,
ModerMoritoring |

in Speedteasure
in Mode
out AutormaticCammand

whllocateds
allocatedTo=[Speed sensor, Sensors voter ]

— And shown
in diagrams

«Allocateds»
alocatedTo=[Dashboard Display |
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ASEH Unlimited Component Reuse

Multi-Instantiation Support w

4 [ Packagel
4 =3 Blocks (2)
4 Car
SCADE System 2 3 Blocks (6)
Bus

Traditional SysML tools

4 B Packagel Each individual instance
4 3 Blocks (5)

Bus is replicated 4 3 Blocks 1)

s ,’E PressureSensor

4 Car
43 Egl':":l':s (&) Car . [ Connectors (1)
& Bus 4 55 WheelFR
t:H WheelFL: Wheel Bus ‘WheelFR: Wheel
. - 4 =3 Blocks (1)
= Pressure! Sensor [ | | [ || PressureSensor
- [¥ WheelFL oupon . . FE PressureSensor
=l utPo OutPort
. etk outvert [3]{5] [ €] outper . [ Ports (1)
) a@ WheelRL . [ Connectors (1)
- [B] WheelRR 4 §Z WheelRL
Y D Connectors (5] WheelRL: Wheel WheelRR: Wheel 4 =5 Blocks (1)
. H:1
. D D|agram5 I:‘l:] PressureSensor PressureSensor 4 ﬂ’g PressurESEHSDr
[2E2] out OutPort Outport > D Ports |:1:|
. — utPort T3] o r= | OutPort
: 2l s : Connectors
“TE PressureSensor N @
Wheel

4 3 Blocks (1)

- [ PressureSensg

. [ Connectors (1)

. 23 Diagrams (1)

Unigue components
are defined within
other components

7 © 2014 ANSYS, Inc. November 17, 2014 ANSYS Confidential

4 a Blocks (1)

a [ WheelRR
InPort 4 3 Blocks (1)
ECU : ,@ PressureSensor

. 2] Perts (1)
. 1] Connectors (1)
|:| Cnnnectars {5)

: PressureSensor

. [ Connectors (1)
. [ Diagrams (1)




AWSEE Data Management ~ESIEREL

Best practice in most industries
to manage the system interfaces: Data Dictionaries

* Data attributes with various levels of refinements
* Large amount of data managed in data bases

Full support of Data Dictionaries in SCADE System
Tables with customizable data attributes

Import & export data dictionaries

Link data with the functional and architecture models

Data propagation management

8 © 2014 ANSYS, Inc. November 17, 2014 ANSYS Confidential



WSS Data Management - ESIEREL

).
Import/export data dictionaries

Direct copy&paste from/to Excel

A B C D E F B
1 |datal Pressure 0 250 Description data =
2 |data2 Validity Description boolean data
<Ctr|> c 3 |data3 Bool Description data
- Creates data, =
. 4 |datad Real Description boolean data
- Binds names 5 |datas Pressure 0 100 Description data
. . 6
to existing  <Ctrl>v 4 4> %] Sheet1 /Sheets /Sheets A I . B
information Ready = Average: 87,5 Count: 19 Sum: 330 U@@ 100% @ + i

e.g. datatype

MName Type hdin b Description a ElE|
" = PressureMonitorFunction.etp -
Sl datal [ Fressure ] 250 Descrition data B PressureMontorELnetion

=-Ba Architecture

i Description boolean data ;
= dataz Walicity P 21423 Blocks (5)
B data3 [ rag| ‘ Descrition data = _MySystem
=3 Data dictioniary(5)

=l datad [ byl Description boolean data @ datal
= datas [ Prassyra a 100 Descrition data _lj """ Sl dataz
)

Ln B L) M

- _PressureMonitorFuncton
- PressureMonitor

5[ PressureSensor 134

=-2 PumpContral

-0 Types (5) LI

’ [EIFileview [ System I
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Data Management

Data Propagation Management

Data propagation between Blocks through Connectors

-

(]

Creation of Data Propagation Paths

e

Block

4 |

A

Radar
Fighter
Iff
Gun

Radar
7] B mc
) MC_ManageRadar
Radar
MC
MC_ManageRadar
Radar
MC
MC_ManageTracks

~ESTEREL" -
[Technologies ey

Port Direction  Through Connector
H Tracks
B Sky | o+ SkyToRadar
= Tracks N o SkyTolff
El Shot N o« GunTaSky
E ToMC
Fighter
Radar MC

CurrentRdrState
CurrentRdrMode

RdrOnOffCmd

MC_ManageRadar

ofromRadar =5

RdrModeCrnd

3| Tracks

Wy |
Iff

xd

ToRadar

FromRadar

GUIFighter
&| ToMC

MC_Managelff

Tracks

10

© 2014 ANSYS, Inc.

FrumGUIB_:'

FromGUL | FromGUI
<]
_CurranthrState
CurrentRdriMode ToGUL 3]

ToGun |:_)

FromMC

November 1/, 2014

ANSYS Contidential



Realize Your Product Promise®
VERIFY & INTEGRATE

Systems with
SCADE System

e ’1’ e
it . . - ;
o~ > - s
y
o

Fluids

apt®
ESTEREL

—



Checker

Automated System Design Rules Verification

Pre-existing set of rules

Easy customization of rules

* Rule example: “Are all data produced by exactly 1 component, and used
at least once?”

" CruiseControlSystem.vsw - SCADE - [CruiseControlSystem] =

@EME Edit View Operator Insert Layout Project Tools Navigate Window Help

-] %
0= =] ® N2 | |CuiseControlSystemete  ~ | X 1 | | Defaut - X Ol &
S -
a CruiseControlSystem.etp - Tuesday October 09 2012 13:57:19
4 B CruiseControlSystem .
B9 Achitecture Result of check for CruiseControlSystem

4 ‘=3 Blocks (1T)
4 B Automatic Gear Box
4 =3 Ports (2)

E IU’E'”E[O” £ 15 error(s) detected - - 0 info(s) detected =
orqueQut
@ EBlockMotDisplayed Category Code Message
& Car Warnin Connector between grouped port and flow port: grouped flow does not have any compatible
[£] Dashboard Cammani g flow © (name, type and d ) at link
(= Dashboard Display Error SCSYS_CHECKER External output flow port MotionCommand is produced more than once in the context of the
Driver shaft - block C d at_link
| Ecuy Error SCSYS_CHECKER ;:Ig:’nsctor betwe(etr‘lfgeroal:&ed port and)ﬂaotwI port: grouped flow does not have any compatible
Electrical Throttl
ectricsl Thatte . Connector between grouped port and ﬂow port: grouped flow does not have any compatible
Engine L'_"“k Warning flow © (name, type and di ) at_link
= Gas Engine Error SCSYS CHECKER Connector beﬁleeg |:iort5]\?nthdno]n co{npatible tyge: {%)[ Cogmlect]oﬁndsl -:l-( [mode
75 ModeMonitoring — management].[Mode|out]:[Mode] -> [automatic drive].[Mode|in at lin
EE Pedals » Internal input flow port Power is produced more than once for the part
3" Regulation Errar SCSYS_CHECKER [CruiseControlSystem::Functional::Motion::tr ion] at link
s . The path defined by the NestedConnectorEnd to the reference part
iens‘:rswm i Error SCSY5_CHECKER [CruiseControlSystem::Architecture::ECU::modemonitoring] is invalid! at link
4 LRSS » Error SC5YS CHECKER Connector I_)Etween ports with non Eqmpatible type: (2) CDn_rlectDrEnd_s ->[].
_ — [Torgueln|in]:[tTorque] -> [automatic gear box].[Torqueln|in]:[] at link
File. | % Dbg.. T 5y |@ Fiam J Flow port Torqueln for the part -
[ creve mirerrn | Nt arntn Pt it &f o S L TR TP S NPV JT S SRy [Ny
ﬂ Description = Resource Path Loc ﬂ - Default it
@ Errors (15 items)
£ Warnings (3 items) E
No properties available
4 m 13
‘ ‘ ‘ [\Msssages Scrpt A Problems 4 Error Log A Dump A System Checker # Ermors Log =

12 © 2014 ANSYS, Inc. E num




System Model API

=10l %]

Create script code  Copv script code Eval script code  All Classes

Class Package

13

e ESTEREL

Development of custom verifications,
data import

 Attributes or expo rt
Defined in Name Tvpe - - . -
mme v * Wizard to help creating your first scripts
NamedElement qualifiedName string
visibility org.eclipse.uml2.uml. VisibilityKind Y TC L’ java/Ecl I pseTM a n d OC L
- Associations .
technologies
Defined in Multiplicity | Composition Name Distant class
0+ - ownedComment Comment
Element 0+ ownedElement Element
0..1 owner Element
TemplateableElement 0..1 . ownedTemnlateSienatire TemnlateSienahire
Scriptl ol x|
ParameterableElement 0-1 proc ForThelame {name} { ;I
0.1 output "Sname-n'"
0+ return 1
0+ }
0+
0+ proc ForEachMestedPackage {nestedPackage]} {
set vhame [Get Snestps
0+ } Port | Carmment | -
Ll foreach item Suml22 { Driver FlowFort "Criver” in Block "CarDriveFuncton” is never produced or used
0= MapRole Sitem nestec SpeadMeasLre FlowPort "SpeedMeasura" in Block "Command" is never produced or Lsad s
gi H MotionCommand FlowFort "MotionCommand” in Block "Command" is never produced or used
o Mode FlowFort "Mode" in Block "Command" iz never produced or Lsed
Namespace — Diriver FlowPort "Criver” in Block "Command" is never produced or Lsad
MotionCommand FlowPort "MotionZommand” in Block "Motion” is never produced ar Lsed
Ll_l MoLrvemert FlowFort "Mouvement” in Block "Motion" is never produced or used
Command FlowPort "Com mand" in Block "Power" is never produced or used -
+ " ‘‘‘‘‘ Vi Olmenle "Drmmsmr ' ie mmn smr s mmd a0 imad
W] 4| » [V} CustomCheck .-{Scrlpt? |
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WSS System — Software Collaboration ESIERE

System — Software Models Synchronization

* Avoid duplication of efforts and inconsistencies between
system structural models and software behavioral models

* System design and Software components evolve
independently

®* On-demand re-synchronization of interfaces

1 CrubelontroSystew:Anditecture: Modetonitoning  claorsm | S

Interfaces described in SCADE System model

rnodermonitoring: ModeMonitoring

Dashboard Command [<2} {¢»] Dashboard Command .
o 3| ECU Cammar d
ECL Comiman: d [P 5
BrakePedal BrakePedal [
AccelPedal
AccelPedal =¥ Speed
]
1]
=| AccelPedal
Throttle Command —z'—[—zl Thrattles Command
Speed

[—El Speed

Speeds [2] [—)

Software = |
designs

15 © 2014 ANSYS, Inc. November 17, 2014 ANSYS Confidential




NANSYS

4 CruiseControlSystem.etp
4 = CruiseControlSystem
4 3 Architecture
4 '3 Blocks (3)
P . Car
a a Blocks (6)
Dashbeard Command
. ( Dashboard Display
4 ECU
4 23 Blocks (3)
s ModeMonitoring
4 3 Ports (5)
= BrakePedal
= AccelPedal

System 5 Spe

El ECU Command

4 3 Regulation
4 23 Ports (4)
EH  AccelPedal
= ECU Command
E Speed
El Throttle Command
4 (5 Sensors voter
4 3 Ports (2)
EH Speeds
El Speed
. [ Ports (7)
. L1 Connectors (11)
> (23 Diagrams (1)
> Engine block
> Pedals
Transmission
[:I Connectors (8)
. [[1 Diagrams (2)
> Speed sensor
Wheels
4 a Types (12)
B Jfrad
] km/s
] m/s
[ Mm
[ Speed
4 tECU_cmd

B Dashboard Command

System — Software Collaboration

Synchronization

i | Export ToSW

ESTEREL )

A

| x|

CruiseControl Sy atp
- CruiseControlSWinterface. etp
=3 CruigeControlSyinterface

-3 CruiseControlSystem
B- [0 Architecture
E| a Types
----- i tECLU_cmd
----- i tECU_Status
----- i tPercent
----- i tThrottle
----- i fTorque
----- i tvehicleSpeed
E| a Oparators
ﬁ A} Modehonitoring
223 Interface
----- = BrakePedal
----- w AccelPedal
----- = Speed
..... = input_Dashboard_Command_Cn_Off
----- + input_Dashboard_Command_QuickAccel
----- + input_Dashboard_Command_CQuickDecel
----- + input_Dashboard_Command_Resume
----- # input_Dashboard_Command_Set
..... =+ ECU_Comrmand
\< ----- ® diagram_ModeMaonitaring_1
=} Regulation
253 Interface
----- = AccelPedal
..... = ECU_Comrmand

Software

..... = Throttle_Command

----- @ diagram_Regulation_1
-+ Sensors_voter

523 Interface

..... = Speeds_]

..... = Speeds_2

..... = Speed

~ @ diagram_Sensors_woter_1
&1 Functional

= Status <
& CruiseSpeed
- [E] tECU_Status

16 ElFileview [ System [@)Scade | B Design Veriier |

)

EFileview | O System 43 Framework I

Type

Definition

=i ECU_emd

----- 11 L1 m) 17| [m g )
----- [ InterfacesAllacation

CruizeCaontral System. etp

i@ Status
@ CruiseSpeed
I tECU_Status

[ tPercent
- tThrottle
- tTorgue
- Il fWehicleSpeed

w tECU_Status__
@ tECU_Status_ |
w tECU_Status__!
@ tECU_Status_ |

OFF
INT
STDY
ON

<structure>
tECL_Status
tWehicleSpeed
<enumeration>

real

_null
_null
_null




Model Diff/Merge

Compute, highlight and merge dependencies in 1 click

User control with “force match” and “exclude match” actions

-

B | Compare [Architecture] - [Architecture]

[ Model differences (16 from 16 differences still to be) < | Py

EEB TSensorState [type unset]
a4 efi > TracksTracksconnectorl

TracksTracksconnectorl [name ¢

hanaed
i@nged)

View

Model Differences

Ly > MC

B > Radar

&

2 > GUIFighter
4 B3 > Types

EB TSensorState [type delete]

[E8 Structure Merge Viewer

4 3 Architecture

i P Types Left Content
Merge View

B TSky

[ TTracksArray

»

m

Diff /Merge Toolbar II

4 7 Architecture
4 [ Types
E TSky

Right Content
Merge View

[ TTrac ksArray

+ |8 TSensorState

—
=] TRdrMode
[ TRdrTracksArray

-

| TRdrMode
[ TRdrTracksArray

m

il

T

e ESTEF

J

17 © 2014 ANSYS, Inc.
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WSS Model Diff/Merge ~EseBe

18

Comprehensive
report generation

— Differences
before merge
session

— Merge actions

— Differences
after merge
session

© 2014 ANSYS, Inc. November 17, 2014

b

&) Ci\test\diffclean\initial\Syster,_diff_Syster.htrl | 5|

Difference report between (1) System and (2) |
System

(1) System : C:/test/diffclean/initial/initial.etp
(2) System : C:/test/diffclean/useri/userl.etp

1 Changed System

(1) initial: : Architecture: :System
(2) initial: :Architecture: :System

Changed References (1) System (2) System
data value added Datal -

1.1 Changed Inputl

(1) initial: :Architecture: :System: :Inputl
(2) initial: :Architecture: :System: :Inputl

Changed References (1) System (2) System
type Arrayl -

1.2 Added Datal

(1) initial: :Architecture: :System::Datal

End of Diff Report
2 differences found: 1 objects changed, 1 objects added, 0 objects deleted, 0 objects moved.

ANSYS Confidential
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Collaboration Capabilities

Model Component Export

* Preserve IP of other system design parts, e.g. to subcontract the SW
development of one system block

Workflow example
* 1/ Export subsystems
— Allow several teams working in parallel on the exported subsystems
* 2/ Reintegrate modifications
— Rely on Diff-Merge tool
* 3/ Report from reintegration
* 4/ Iterate as often as needed

19 © 2014 ANSYS, Inc. November 17, 2014 ANSYS Confidential
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21

SCADE System Configurator

Customize SCADE System for a Customer specific domain,

as well as standard domains such as IMA, AUTOSAR, etc...

© 2014 ANSYS, Inc.

Y Fighter.vsw - SCADE - [FighterFunction]

= (S ||

=l

4 g FighterSystem.etp
4 = FighterModel
> B3 Architecture
4 B3 Functional
4 {3 Blocks (1)
4 [E FighterFunctions
4 {3 Blocks (9)
> E ToActivateGunOnPric
» [ ToDetectwithlff
- [ ToDetectWithRadar
4 ToDisplayTracks
3 ToHighlightPriorityTr
3 ToMergeData
- [ ToSelectRadarMode
+ 2] ToShot
3 ToSortDangerousTra
- [ Ports (2)
- [ Connectors (11)
4 33 Diagrams (1)
[B% FighterFunction
+ [0 Associations (9)
4 {3 Diagrams (1)
®& Functional_Fighter
- (1 Tables (1)
- (3 Libraries (1)

« T »

[m{Eile Edit View QOperator Insert Layout Project Tools Navigate Window Help

BRI -] XKoo @BE| 2 W | ) BdendedCheck ¥ |# H B |[I€ |+ AR

® | | RTF System

FileView [ System [DFramework |

A ES

~ |8

FighterFunctions

WideNarrowMode

[

TrackslffData TracksRadarData

[ ToMergeData

!J‘\ TracksIffDat:

TracksRadarDatpe-|

TracksData

ToSortDangerousTracks

TracksData

PriorityTracks

< T »

Building document...

Lo lx

M4 ¥ [ M[System Checked] « [ 11

For Help, press fl

-
"CinProgram Files (z86)~Esterel Technologiss )=
"Reparter ScadeSystemReport.tcl” generation cr

ﬂ Default

No properiies available

.« Palette I

‘= plateform
= Cabinet
£ AvionicBay

= HardwareMod...

=& Software

i Application

=] SWinterconnec...

& Input HWPort

NUM—
)

November 17, 2014

ANSYS Confidential

" ESTEREL

)

-~



SCADE System configuration 1/1

22

Definition of domain-specific objects

* Define new object, derived from SCADE System objects

— Function, Equipment, Bus, Port...

* Domain specific objects properties and inter-objects constraints

© 2014 ANSYS, Inc.

B IMA Metamode!

=

O]

X

e |

[ —

[P U—

tee e

rale e Ee s

November 17, 2014

- ] e bt s Sat. o

ANSYS Confidential

- ESTEREL )

Technologies /



SCADE System configuration 2/2

Automatic packaging of the SCADE System Configuration
* SCADE System Configuration managed as a SCADE project

* Simple deployment on SCADE System end-user machine

System Modeler IDE customization

* Dedicated user interface palettes

* Dedicated property view

| General I Declarstion | Implementation | Comment | Appearance I Motes | Allocations | IMA

| Tlaceabil'rtﬂ

- ESTEREL )

Technologies /

> Palette

x|

Al
Rate
Off=et
Value
Spare

40.0

0.0

0.0

0.0

4 [m

23 © 2014 ANSYS, Inc.
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;‘;'_f Cabinet

i AvionicBay

= HardwareMod...
=] Network

E Software

i Application

& HWContainer
= SWinterconnec...

5 Input HWPort



SCADE SyStem Configuration - ESTEREL)

Workflow

Specialist | SCADE System Configurator End-User | SCADE System Modeler

] IMA Metamodel

— ..‘ )
S rErs 5 Fightes.vew - SCADE - [FighterFunction] — = = . Palette |
Ceecienes Tee - I = ke Edit Yeew Operator |nsert Layout Project Tools Navigate Window Help i " + =)
DEHd X S| TN fi[Dsndedtheck = # KB | & & Wy N A
T I FighterSpatem.sip ol 5 IMA £
= = — e ' E2 Plateform
_r e
E———iey
— ™ GE .
TostecTvE | (= Cabinet
——
—t K2 AvionicBa
- Tracka®Dots m o Y
JUSFSTE N PO . +f
'

& HardwareMed...

H

T ; 2 Network
£ Software

1_ Application

i

(] HWContainer

(=] SWinterconnec...

& Input HWPort

storel -,-,rﬁ General | Dedaration Comment | Appe [ Notes [ Alogations | MA | Traceabilty |

Rate 400

Offset 0.0

Define customized object kinds, Generate el | P
derived from SCADE System objects

Domain specific modeler

Function | | Equipment Bus
- propl - propX - propZ
- prop2 - propY

Deploy

Configuration
Plug-in

24 © 2014 ANSYS, Inc. November 17, 2014 ANSYS Confidential
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