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Preamble
Why MBSE, Arcadia, Capella



Project complexity

Disciplines

The brains of
engineers




Complexity: more
and more brains

iInvolved




Doing more, with
more constraints and
less fime

Coping with very
demanding customers

Interacting with more peers

Communication and

information management
problem
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Engineering pratices

& Natural language text,
ad-hoc spreadsheets,

fextual requirements,
a pinch of traceability,
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Common
language

Shared models
with multiple views

Collaborative
workflow and
unigue reference

Requirements

Manager




SHARE

Improve communication
and reduce ambiguities

MASTER

Analyze and evaluate
to secure design, drive
engineering activities

ny way, in whole or in
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Generate
documentation, code,
models, efc.
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The Thales MBSE Odyssey

5. 2000 2002 2004 2006 2008 2010 2012 2014
Engineering Practices Pilot First significant
Transformation Plan Deployments success stories

’_:///MQ/

ARCADIA Short-Loop Validation & Adjustment
Method

Ped Ecrly deployments i Building

x4 == Capella Development

Commercial Tools [ Open
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Scope

Multi-

physics:

3D,
power

models,

thermal

models,

etfc.

11

Algos,
Real-
fime

Analysis,

NF,
Efc.

Enterprise Architecting (operational capabilities and
need, orientations, etc.)

System Architectural Design

SW/HW/FM
Architectural Design

Detailed design, development

V&V
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Enterprise Architecting (operational capabilities and
need, orientations, etc.)

Multi- l
physics: Algos, /
3D, Real- N /
power fime AL
models, Analysi an's C II
e ARCADIA == Cdpe€lid e
models, Etc.
efc.

Method Workbench

Detailed design, development
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Arcadia
The method
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Understand the real user/customer needs

Define and share the solution among stakeholders

Secure SYS/SW/HW engineering, prepare subcontracting

Early evaluate and justify architectural design

Prepare and master V&V
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SOLUTIONS

Customer
Operational
Need Analysis

What the users of the
system need to

accomplish

System/
SW/HW
Need Analysis

What the system has
to accomplish for the
Users

Logical
Architecture
Design

How ti
work so as to fulfil

system will

expectations

Physical
Architecture
Design

How the system will
be developed & built

Development
Contracts

- Operational capabilities
- Actors, operational entities
- Actor activities
- Interactions between acti
- Information used in activities &
s interactions
UsER : 2
— - Operational processes chaining
activities
- Scenarios for dynamic behaviour

+ Define operational
capabilities

« Performan
operational need
analysis

News Radio channel
Music Radio channel

L B M

+ Perform a capability

4 - Actors and system, capabilities
trade-off analysis

- Functions of system & actors

- Dataflow exchanges between functions

- Functional chains traversing dataflow

- Information used in functions &
exchanges, data model

- Scenarios for dynamic behaviour

- Modes & states

o) station

+ Perform a functional
and non-functional
analysis

i Volume

USER 2

4
B Audio sound

+ Formalise and
consolidate
requirements

4ZMIZOR=<Zm

+ Define architecture
drivers and viewpoints SAME CONCEPTS, PLUS :

- Components

- Component ports and interfaces

- Exchanges between components

- Function allocation to components

- Component interface justification by
functional exchanges allocation

+ Build candidate
architectural
breakdowns in
components

+ Select best compromise
architecture

+ Define architectural
patterns

SAME CONCEPTS, PLUS :

- Behavioural components refining
logical ones, and implementing
functional behaviour

- Implementation components
supplying resources for behavioural
components

- Physical links between
implementation components

+ Consider reuse of existing
assets design a physical

+ Design a physical
reference architecture

+ Validate and check it

[wasoser }

- Configuration items tree
Parts numbers, quantities

- Development contract (expected
behaviour, interfaces, scenarios,
resource consumption, non-functional
properties...)

+ Define a components
IVVQ strategy

+ Define & enforce a
PBS and component
integration contract

mcnon |- }
= -

Scenarios:

actors, system,
components interactions
& exchanges

rnon | == }

=1 =

Dataflow: functions, op.
activities interactions &

- exchanges

Functional chains,
operational processes

* through functions &
op. activities

T

— (e
B = @=En |
’ <] l = LECE Yoo
“ = “ - Modes & states
l ‘ ! ‘ [ of actors, system,
components
Breakdown of functions
& components
PTy— R——
Data model: dataflow = R
& scenario contents, el i
definition & justification of
interfaces oren vasin
(o], NN “EE =]

Component wiring:
all kinds of components

Allocation

of op.activities to actors,

of functions to components,
of behav.components

to impl.components,

of dataflows to interfaces, of

elements to configuration items
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Operational Analysis

WHAT THE USERS/STAKEHOLDERS
NEED TO ACCOMPLISH

Support of discussions
with the customer,
capabilities, scenarios

and processes
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Coordinate transit activities around aircrafts

©Thales 2015 All rights reserved.

D=8l stard notification

Dl instructions

[E8 timing constraintg

Inspect aircraft

Maintenance provider

body (leaks,
cracks,
corrasion, etc)

Optimize

[ diagnaostic

maintenance [
activities

[ timing constraints

[Ef report
Establish O diagnoskic &
diagnostic

D=8l instructions

Perform aircraft-
specific manual
operations

'“[il report
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Perform pre-
flight routine|
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System Need Analysis

WHAT THE SYSTEM HAS TO
ACCOMPLISH FOR THE USERS

Boundaries, external
interfaces, specification,
v&vV procedures,
feasibility of requirements
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ﬁoperator
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$:| System 3‘

\
\
|

D=l manual instructions

D] komputed instruction
@& Control drone

navigation D=8 airfraft choice
j D=l start

@A‘ ,' ? ~ 6 ]
NQUS
fP— Execute
notification ]: automated

) I’
: — D position |
flight-specific
flight plan

(&) Mavigate

Position drone
&

MMF’M
\ pue—)
b |
Has an
D= camera orientation L.i ED exterior
Camera - 4 aspect
Ol picture request L@ Acquire aircraft
- - visuals
Sl vidgo stream D=8 aircraft visuals
|
@ Detect defects D= vided stream
[EF pictures
Record
® inspection data

&
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ViewPoints

Logical Architecture

HOW THE SYSTEM WILL WORK SO
AS TO FULFIL EXPECTATIONS

High-level architecture
description, functional
refinement, architectural
drivers, functional allocation,
first trade-offs,

modes and states analysis

THALES



ument may not be reproduced, modified, adapted, published, franslated, in any way, in whole orin

aoc

This

party without the prior written consent of Thales - © Thales 2015 All rights reserved.

o]
°©
°
2
o
0
2
©
o)
5
o!

21

E% Automated navigation

E] Environment

@ Provide environmental reference

E] Operator

Control drone
navigation

$:| Base station

—

Executsgfautomated
aircraft-specific

@ Position drone
camera

.@

thight plan

@ Detect defects

@ Acquire commands

E Pythajgore
D Drone
i |sensig 4 | Propulsion
Compute drone
position and @ G:;:J::e
attitude
$:| Maviggtion
)
Cornpf;te motioq Compute
© thrust

@ Display video

§ | Observation

Record inspection
© data

@) Acquire aircraft visuals

Has an exterior
© aspect
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F 3
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ViewPoints

Physical Architecture

HOW THE SYSTEM WILL BE
DEVELOPED AND BUILT

Implementation constraints,
reuse, refined trade-offs,
M/T/B strategy,
finalized detailed interfaces
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. A\
B — End-Product Break
* o Down Structure
WHAT IS EXPECTED FROM EACH
DESIGNER / SUB-CONTRACTOR
: Sub-contract Buy Make Make Buy
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' Definition of Configuration
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development strategy (make,
buy, sub-contract)
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System Need
Analysis

D= payload control

ETablet E] Operator

&) Display video =

R = oo WHAT THE SYSTEM HAS TO

- % . ACCOMPLISH FOR THE
'//\\ USERS
icture Taquest 121 pu:t}r(quest

$E| Drone body

Ey_i.d-eo‘f

I

Acquire aircraft
® visuals

Compute drone
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& Position drone
D=8l famera orientatio camera
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\m\ interfaces, specification,
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feasibility of requirements
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I Summary of concepfts

CAPABILITIES  FUNCTIONS _
@ Description Q%E Involvement @ Allocation  EOE

Reoh%o’non Reohiohon Reollzoilon Reoli@ﬂion
I | : l
Riiation © Descripﬁonng involvement ©B  ajiocation i %
A 0
A
Realization Reoli%oﬁon Reoliz#n‘ion Realization Reolrfbﬂon

I
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C=1

EFE—*D-D——’

A
: i A .
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I Requirements and models, a 3-legs stool
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[y

Textual
requirements are
at the heart of the
current engineering
practices

“Solution” model

“Need"” model helps helps validate

formalize and
consolidate
customer and

feasibility and
elicit/justify new
requirements for the

system requirements system or ifs
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Textual and model requirements complete each other

Textual Model
requirements requirements

Capability

rincion M4

whole orin
rights reserved.

c
O

Function

. Functional Chain
Function

Not all expectations can be captured in a model (environmental constraints,
applicable norms, required maintenance period, etc.)

L
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Textual Model V&V
requirements requirements

Capability

- ©Thales 2015 All rights reserved.

Text Req Function

Scenario

Text Req Test Case

Function

4

Test Case

Functional Chain

Function

(Derived,
reconstructed link)
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Arcadia-Capella
Tight coupling



I Tight coupling method/tool

i}

ny way, in whole or in
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Methodology + high Purpose-built to
level concepts and provide the

viewpoints notation and

nt of Thales

diagrams fitting the

I Arcadia approach
& -

ARCADIA — Ca PE' Ia

This document may not be reproduced, modified, adapted, published, translated, in a
arty without the prior written conse

part or disclosed to a third p:

THALES

Name of the company/ Template : 87204467-DOC-GRP-EN-002 THALES GROUP INTERNAL

=



I Tight coupling method/tool

Customer
Operational
Need Analysis

What the users of the

NEED

System/
SW/HW
Need Analysis

What the system has
to accomplish for the
Users

Logical
Architecture
Design

How the system will
work so as to fulfil
expectations

Physical
Architecture
Design

How the system will
be developed & built

SOLUTIONS

Devel: it

+ Define operational
capabilities

+ Performan
operational need
analysis

+ Perform a capability
trade-off analysis

+ Perform a functional
and non-functional
analysis

+ Formalise and
consolidate
requirements

 Define architecture
drivers and viewpoints

+ Build candidate
architectural
i

components

+ Select best compromise
architecture

 Define architectural
patterns

 Consider reuse of existing
assets design a physical

+ Design a physical
reference architecture

+ Validate and check it

Contracts
What is expected
from each designer/
sub-contractor

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole orin
part or disclosed to a third party without the prior written consent of Thales - © Thales 2015 All rights reserved.

+ Definea
IVWVQstrategy

¥ Define & enforce a
ponent
integration contract

<znzzom-<zm b

*2., *In-Flight Entertainment System - Activity Explorer 53

Logical Architecture ~

Logical Architecture
Develop Syslem Architectural Design

System
Analysis

} Transition from System Functions

* Refine Logical Functions, describe Functional Exchanges

L |
O % [LFBD] Create a new Functicnal Breakdown diagram

[LDFB] Create a new Functional Dataflow Blank diagram

} Define Logical Components and Actors

b Allocate Logical Functions to Logical Components

Physical
Architecture

TG

T

=Capella +5Les
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I (Some of the) Key aspects of Capella

Functional analysis (Functional) Interfaces

e o

Modeling accelerators
Complexity management

€0 Computation Unit 2

P

L ® visualize A&H 2
Choose A&H
N eoe |
ek . Y

raghics
! .,
Q Compute’ ! “l A
Graphics 2
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I Demos on Youtube channel

Webinar - How is Capella different?

PolarSys Capella

=: Capella

©Thales 2015 All rights reserved.

= Capella [Webinar] What's new in Capella 1.3?

We bl n O r 2 WhdFs = PolarSys Capella

P TOUT REGARDER

[Webinar] Thales return on experience: usage of Capella in bid

. phase of railway signalling projects
Capella Webinars

11 vidéos - 1036 vues * Derniére modification le 12 avr.
2019

PolarSys Capella

[Webinar] Easily enrich Capella models with your domain

= > ves 4 extensions

=i :
— PolarSys Capella S'/ABONNER 330

PolarSys Capella

[Webinar] Equivalences and differences between
Arcadia/Capella and SysML

PolarSys Capella
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I User oriented pro
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| Relations visualization
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» Semantic browser

ductivity tools

a-o-@: $E RO

© [Logical Function] Collect meteo data

Referencing Elements

Current Element.

Referenced Elements

4 £ Internal Incoming Functional Exchanges
a DA weather
@ Acquire images
weatherFark
4 DH weather
@ Acquire meteo data
weatherFork
4 i Realizing Physical Functions
@ Collect meteo data

4 /@ Collect metzo data
e m i
@ Acquire images
@ Acquire meteo data
@ Launch data acquisition
@ Launch image acquisition
4 1 Parent
@ Root Lagical Function
4 2 2l Related Diagrams

& [LFBD] Root Logical Function - Logical Function Breakdown

4 3 Al Related Tables
[ Logical Functions - System Functions

4 £ Internal Qutgoing Functional Exchanges
4 D1 callected images
@ Acquire images
@ Elaborate current situation
4 DA collected meteo data
@ Acquire meteo data
@ Elaborate current situation
4 { Realized System Functions
& Collect meteo data

THALES GROUP INTERNAL
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I User oriented pro
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| Relations visualization

| Semantic delete

Ref number- date
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ductivity tools

» Ensures datamodel consistency!

= Delete

@ The fallowing elerments will be deleted, Confirm Deletion 7

Deleted Elements

Select a name to find
7 = any character, * = any string

type filter text

Referencing Elernents

Select a name to find
7 = any character, * = any string

type filter text

| 4[] PERFORMANCE Dialog with external Syste =

= COMZO_CPU
=5 COMSO_MEM
=5 FUMNCTION_EXE_TIME

4 8 Physical Architecture

4 (7 Physical Functions
a Root Physical Function
4 @D Search & Rescue

4 @ Interact with external systems

a @ Dialog with external Systems
B..) [Function Realization] ta Diz

a4 @ Communicate with Ships
B,,) [Function Realization] to

4 @ Dialog with FLIR %2
< [ | 3

4 (= SAR
a 5] SAR
a4 3 Logical Architecture
4 (= Logical Functions
4 (@ Root Logical Function
4 (@ Search & Rescue
4 @ Interact with external systems
@ Dialog with external Systerns
4 [ Physical &rchitecture
a [ Physical Functions
4 () Root Physical Function
4 @ Search & Rescue
4 Interact with external systerns

a Dialog with external Systerns
« m | 3

[ Shows containing resources

THALES GROUP INTERNAL

] Shoe containing resources
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I User oriented productivity tools

| Relations visualization > Hide graphical complexity

| Semantic delete

BB @ o[ lmet| B @a s - @
Collapse Ports

| Management of filters

v Hide Function Ports without Exchanges

. 5 @ wanagaituatian
Hide Exchange Categories

Shaow [ELL, EL2]
- Dl hequest
Show Ell{pararmLitypel, param2ibype?), ER2{param3typed) Dl kaquast

D Flyt glan Show FE [ELL, E12] Dl hequest
DM LR [maga mada Dlzhip gax

Dl badar madecammands Show FE (typel, type, type3) ez Stuatian D4l hoquest

I i i Showe FE [El(paramlitypel, param2itype), El2(param3itype3)] hde Dl hequest

Dl kvt waypaint . . Dl nip pas,

[T ————— Hide Functional Exchanges names - Dl hequsst

4l @D Wanage hctians

[ pr— Dl taquaz
° Dlship pasitian =

Dl hequet
Dol g et s

Dl kaquast
Dl hardar made
. Dl Fequest

Dl Radar image

i) Pracem: infarmatian fram avtermal gstams D Szarch of

D FUR images Bl adar trac s

DAl R image
DIt imaga

fiequine adar trac ks

) fequine radar image

DAl oquest

Dl koquest
Dlszarch 2
DAl3nip fax
Dl istes &
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I User oriented productivity tools
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| Relations visualization

| Semantic delete

| Management of filters

| Complexity management
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Computed
simplified views
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I User oriented productivity tools
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| Relations visualization

| Semantic delete

| Management of filters

| Complexity management

| Reuse

Ref number- date
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» Definition of replicable elements and
multi-instanciation

RPLs

» Definition of libraries for reuse in
several projects

Library

= Project 1 = Project 3

= Project 2

THALES
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I User oriented productivity tools

| Relations visualization Operational
Analysis

| Semantic delete
| Management of filters

| Complexity management Logical

Architecture

| Reuse

| lterative transitions

1 ‘ A} ~
§i N -
R

N

=

lterative transitions between Arcadia steps
and tracebability

THALES
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Physical
Architecture
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I User oriented productivity tools
==

| Relations visualization e el | T, :
=] ! E.g. initialisation of Logical
I Semantic delete . Architecture scenario from

System Analysis scenario

| Management of filters

| Complexity management

| Reuse

| lterative transitions

| Modeling Accelerators
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I User oriented productivity tools

| Relations visualization » Execution of validation rules

. » Customization of validation rules
| Semantic delete

» Execution of quick fixes
| Management of filters

| Complexity management

% Semantic Browser CEEIEYES N et oS
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Bl InFlowPart? (Cormpanent p Gy ChleC & Wamning  DCOM_19 CapellafDesign/Cormpleteness platform:freso
[ OutFlowPort] (Component & Waming  DCOM_19 Capella/Design/Completeness platformi/resa
[ OutflowPort2 (Component| % Delete Delete |6 yaming  DCOM_18 CapellafDesign/Completeness platformyfresa

I Mod elin g ACC elerqto rs Q Radar Detection Data ITF Delete all sirmilar & Waming  DCOM_0G Capella/Design/Completeness platfarm:freso

FH Tactical Coordinator (Comg [1]  Disable rule permanently @ Error DCOM_05 Capella/Design/Completeness platforms/resa
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I User oriented productivity tools

| Relations visualization > Generation of navigable documentation

Semantic delete

Management of filters oLE ar
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I Architecture evaluation using domain viewpoints
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User-level definition of extensions to Capella
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Open source
How Capella is developed



I A practitioner-driven journey started in Thales
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I ... and now open source
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I The community is growing
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#51

2018...

#49

Start Date

2113 Mar 2017

=027 Feb 2017

2113 Feb 2017

=030 Jan 2017

=016 Jan 2017

=002 Jan 2017

2105 Dec 2016

End Date

(2124 Mar 2017

=010 Mar 2017

(224 Feb 2017

=110 Feb 2017

)26 Jan 2017

=112 Dec 2016

2123 Dec 2016

Sprint Goal

Validation campaigns and delivery of next
Melody Patches [4.1.4, 4.2.1)

Freeze of next Melody Patches (4.1.4, 4.2 1)

Delivery of first Prototype Melody
Requirements VP and preparation of next
Melody Patches [4.1.4, 4.2.1)

Delivery of first Prototype Melody
Requirements VP and preparation of next
Melody Patches [4.1.4, 4.2.1)

Gold5.6: delivery of Melody Connector for
and RC of new Addon Melody
Requirements VP integrated LM

Migration of addons for Melody 4.2 and
first Release Candidate of new Addon
Melody Requirements VP

Addons for Melody 4.2 - Orchestra 3.6

Sprint Demo Attendees
Details

Agile
Cevelopment
of Capella

Agile
Cevelopment
of Capella

Agile
Cevelopment
of Capella

Agile MNA
Cevelopment
of Capella

Agile
Cevelopment
of Capella

Agile
Development
of Capella

Agile
Cevelopment
of Capells

Oemo comments

> S== Agile page for 4.1.4 & 4.2.1 release note, and
2017 WHN page.

> TT5 Germany Action Diagram feedback required
{colors ete..): pending.

= ELE-*It would be nice to package migration tools for
administrators and be able to run them in command
line on 3 set of projects for migration and cleaning.
=> Nice feature, to prionitze. A first step has been
done: 2017 What's new in Melody Advance 4.3
72201 TWhat %2 TenewinMelodyAdvanced. 37-
MELODY-TE31

» ELE->Team: Add more information in related WHN
(MELODY-TE2D) / context and results interpretation

= Team-= [V Sys: a first RC of 4.1.4 and 421102
available for tests (perf & bugfic)

> Delivery of Prototype 0.5.0 == #52

Dperational feedback is reguired to go further on this
featurs.

> Mice to have: xhtml export of allecated Capella
requirements == to plam in MOH CCB

Location of reguirement traces & bugs =+ 51



. Capella
H“dson Hudson » Capella Addons T I "

a Personnes

5_ Historigue des constructions JObS status

Q' Relations entre les projets

&= | vérifier les empreintes numérigues

® pisk usae A
-+.. a e a Bugzilla o Gerrit /—\] Sonar
File d'attente des constructions _

Pas de construction en attente.

Etat du lanceur de construction

Al | capella Addons Capella Studic | Capella Viewpoints | Capella-master | Capella-v0.8.x | Capella-wl.0.x | Capella-v1.1.x
. Status 3/4 s w Tache | Dernier succés Dernier échec Derniére durée Conscle

irlfgnstructlun capella-vi.l.x [*] s capella-addon-docgen-master 2 mo. 27 j (#7386) 10 h (#821) 6 mn 49 s E

- [*] i capella-addon-docgen-v0.58.x 9 mo. 18 j (£130) N/A 4mn27 s E

En construction capella-gerrit -

#3043 ’ k] capella-addon-docgen-v1.0.x 10 h (#479) 1310 h (#478) Smn32s E

mca clla-studio- [*] s capella-addon-docgen-vi.1.x 2 mo. 26 j (£8) 10 h (#92) 4mn22s E

gerrit 404 [ ] -] capella-addon-transitionsystem2subsystem-gerrit-others 22 j (#28) 23 j (#27) Imn3s E
’ =3 capella-addon-transitionsystem2subsystem-gerrit-w0.8.x 4 mo. 17 j (#16) 4 mo. 17 j (#15) 2mni3 s E
[*] 3 capella-addon-transitionsystem2subsystem-master 22 j (#468) 233 h(#£469) I3mn27 s E
[*] x capella-addon-transitionsystem2Zsubsystem-vi. 8. 20 j (#459) N/A 2mn4d2s E
’ i capella-addon-transitionsystem2subsystem-v1.0.x 4 mo. 4 ] (£94) NfA 2mn52s E
’ {4 capella-addon-transitionsystem2subsystem-vi.1.x 4 mo. 43 (#6) NSA 4mn25s E
[*] i capella-addon-xmlpivot-gerrit-others 3 mo. 23 j (#32) N/ 4mn22s E
[*] capella-addon-xmlpivot-gerrit-v0.8.x N/A N/A N/A N/A
[*] & capella-addon-smlpivot-master 3 mo. 23 j (#322) N/A 3mn32s E
[*] i capella-addon-xmlpivot-v0.8.x 20 j (£122) N/A 2mn57 s E
[*] i capella-addon-xmlpivot-vi.0.x 4 mo. 11 j (#26) N/& 2mn3s E
Icne: S ML

Légende m toutes les constructions B tous les échecs B pour les derniéres constructions seulement
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I Arcadia & SysML
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Functional analysis with SysML

. o i) casiss SRR Activities and several
‘ kinds of actions,
— wm e . parameters nodes
[ connected to pins,
stfrong delegation
mechanism. Control
and objects flows.

+Control shooting

=
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Functional analysis with Capella
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@ Acquire image | @ Provide environment and light
Dl optical image @ Focus lmage’L Dl reflected lxgiﬁ@ Reflect light
|
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@ Detect image | © Generate
“ Flash
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Functional analysis with Capella

Provide
@ environment and
light

@ Acquire image

D=l reflected ligh

D=l shooting cmd D=3l flash cmd

(@ Operate the camera f @ Handle user f@ Control the camera\
interactions
D=l shooting request =
S— Automatically computed
el simplified view. Ports are
manual act D3l dISp|Oyed on ﬂOﬂ—|eCIf
shootin rameters | . .
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I Definition and functional justification of interfaces

Function ports specify
expected/provided
exchange items

Functional Exchange ltems are sets of

Data/physical flows

exchanges carry data/physical flows descriptions

Exchange ltems exchanged simultaneously

ser controls
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I Definition and functional justification of interfaces

Interfaces aggregate
Exchange Items

[ Q Parameter DB [ Q Flash ITF ] [ Q Shutter ITF ]

[ Exposure Settings(exposure:Exposure Triangle, compensation:EXPOSURE COMPENSATION) L@ Flash Command(IN intensity:FLASH INTENSITY)J (& Capture request(:SHUTTER RELEASE))
[ Flash Status(:FLASH STATUS)
a Shooting settings(mode:SHOOTING MODE, style:SHOOTING STYLE)

1
A |
1 1
1 1
1 I
i Q Sensor ITF ] :
1 1
! @ Sensor Command(IN exposure:Exposure Triangle, IN timestamp:Timestamp)J !
1 1
l |
1 1
1 1
1 I
1 I
1 1
1 1
1 1
1 I
] Component Ports !
& provide/require &

Image Contr| Interfaces

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole orin
part or disclosed to a third party without the prior written consent of Thales - © Thales 2015 All rights reserved.

THALES

Name of the company/ Template : 87204467-DOC-GRP-EN-002 THALES GROUP INTERNAL

N
~N



Current topics

Impact of modes and states
on the system



Modes, states, and their impacts on the system

Mission Phase 1 Phase 4
System Ops Mode 01 Mode 02 | Mode 03 Mode 04 | Mode 03 | Mode 02
Comms State State 1 | State 2 | State 3 State 4 State 2 | State 3 |
[1] ModeA | ModeB [ModeC|[ModeA] Modec Mode A
Subsystems| 1 |StateX |  StateY State Z State X State Y
[ 2] Model [ModeJ| Model | Mode) Model |  Mode]
A
Comm
S

Detection capability
Self-protection capability
Remote-control capability

How are functional, non-functional and parametric

analyses correlated with modes and states?
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I Modes, states, and their impacts on the system

Global configuration : Su!:erposition
of interest (specified) situation (of current
modes/states)

Functional chains,

scenarios, etc.
(model AND statel) OR mode2

- ©Thales 2015 All rights reserved.

Global computed
configuration

Functions, components,
interfaces, ...

Internal inconsistency

Modes and States

Several modes/states machines
on system, actors, components

Atomic
configuration
(specified )

Functions, components,
interfaces, ...

Undesirable deltas
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I Modes, states, and their impacts on the system
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I Modes, states, and their impacts on the system

[EXPECTED] In orbit spacecraft control VS [ATOMIC] No communication
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I Modes, states, and their impacts on the system

[EXPECTED] In orbit spacecraft control [ATOMIC] No communication

= Validation Problems M

Problems encountered during validation

Reason:
Diagnosis of COMP - [E] In orbit spacecraft control [A] Mo communication

[C] Properties i Information &7  %# Semantic Browser Fl | EII Eﬁ'] | E‘:“ >

Message Level Ruleid
4 (= Capella (4 items) I OK I [ Details == ]
4 [ Design (4 items)
4 (= Well-Formedness (4 items) - —
4 [ State Machines (4 items)

<= COMP - [E] In orbit spacecraft control [A] No communication : Function Establish communication with ground, via its involvement in a functional chain, is includ @ Error DWF_SM_63
<= COMP - [E] In orbit spacecraft control [A] No communication : Function Establish communication with ground, via its involvement in a functional chain, is includ @ Error DWF_SM_63
<= COMP - [E] In orbit spacecraft control [4] Mo communication : Function Generate and transmit telemetry, via its involvement in a functional chain, is included by @ Error DWF_SM_63
<= COMP - [E] In orbit spacecraft control [A] No communication : Function Receive communication, via its involvement in a functional chain, is included by one con @ Error DWF_SM_63
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Capella / Detailed design / Simulation



Coupling Capella with Simulink for detailed design

Support architecture evaluation
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‘& o
arianeGroupr 0 dgroupe The Future in Motion
Validate consistency of system model
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DLR Glaway soft. e

D G
= THALES . .
SR S Ensure data continuity with

detailed design activities
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Coupling Capella with Simulink for detailed design
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oupling Capella with Scade for detailed design
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I [pure-systems] Pure::variants Enterprise in Capella
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! Thank You!

Capella website:
http://www.polarsys.org/capella/

LinkedIn HY
https://www.linkedin.com/groups/8605600
Twitter W
https://twitter.com/capella_arcadia

Arcadia forum:
https://polarsys.org/forums/index.php/f/12/
Capella forum:
https://polarsys.org/forums/index.php/f/13/
IFE model & doc.:
http://www.polarsys.org/capella/start.html
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