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Continuous improvement is better than delayed perfection”

(*) Mark Twain
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Initial context

Avionics domain is changing
rapidly and significantly
Need to build lean, adjusted
solufions

Strong development
assurance culture

Strong expertise in tooling
development

Sophisticated MBSE
implementation failed to
inspire
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Strengthen the basi -
Demystify both MBSE and Capella~ .
Promote quick wins = -
Adopt a pragmatic approach

Confinuous improvement is better than delayed perfection



Focus on vocabulary

-

is involved in

Behavioral
Component

T~co nnects

breaks down in

entered by / exited by
v

State /
exhibits
xhibit Mode
Operational/System/Technical
4 Capablllty incorporates

exemplifies
|

Operational/System/Technical
Scenario and Functional chain

4 | elaborates
isinvolvedin  involves
> .
performs »  Function

/\breaks down in

specify dependencies between

= .
breaks down in

Transition

triggered by

L : -— |
provide resources to - Functional
Behavioral _implements——» Exchange
Hosting Exchange = —realizes
4 v
( component supports Interface
|
breaks down in | connects : represents
. . organizes
L— Physical link €
X Iltem
is formed of is formed of
Physical
Path

fulfills

Structure
the sysiem is

Purpose
the system's why

performs

justifies

fulfills

Behavior
the system does
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Focus on vocabulary rupose

the system's why

fulfills fulfills

performs

Structure Behavior
the sysiem is the system does

justifies

State / ﬁeaks down in

exhibits: Mode

Operational/System/Technical

Capability
*

is involved in exlempllfles

entered by / exited by

Operational/System/Technical

Scenario and Functional chain
4 | elaborates

Behavioral isinvolved in  involves
N, |

/\breaks down in
)

—>
( Component performs——|—» Function @< "
j L triggered by
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provide resources to . Functional \
Behavioral _implements——»  Exchange
Hosting Exchange —realizes—;
4
( componentg,__ T NP — |
|
breaks down in | connects : represents
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L— Physical link
X Item
is formed of is formed of

Physical
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Focus on vocabulary rupose

the system's why

fulfills fulfills

performs

Structure Behavior
is defined by a set of the system is the system does

Scope of the ontology

justifies

= .
breaks down in

SW EPIC for

State /

I
{ el e/ i’ Mode ar;icullation with
| Operational/System/Technical : evelopment
: |

entered by / exited by
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incorporates . - .
* i Transition is aligned with
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IS INVOI Vs I |
Operational/System/Technical ) B
Scenario and Functional chain | —
| elaborates
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Behavioral is involved in | /\breaks down in
>
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I T T t N triggered by
1
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I TEST PROCEDURE for
— . — | articulation with V&V
further specifies / constrainfs provide resources to : A
I Behavioral _implements——»  Exchange |
I Hosting Exchange —reaIizes—;
component *
TEXTUAL ( P 4 supports Interface |
REQUIREMENT / |
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NelNigle
Vocabulary material: MBSE Handbooks for awareness
glossary, examples Avionics GBU
R&T

Webinars Acceptable
& means of

Mini-frainings compliance
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Changing

the narrative

THALES

9 future we can all trust

10 things one can do with Capella

... but cannot do with VISIO

AVS DA Webinar

Stéphane Bonnet - AVS System Design Authority
April 27, 2021

[o——

#1 — Implement and respect the vocabulary for system purpose and architecture
#2 — Guarantee consistency across diagrams

#3 — Automatically produce diagrams

#4 — Automafically produce and maintain simplified views

#5 — Validate the model

#6 — Properly characterize elemenis

#7 — Write and execute queries, extract tables

#8 — Master variability

#9 — Generate Word documents and HTML websites

#10 - Work collaboratively with fracking of history

THALES

Building a future we can all trust



Changing

the narrative

Current approach

v

Textual requirements in Doors

Inputs/outputs interface tables in Doors DOCKRS import
VISIO diagrams referenced from DOORS with OLE links @

Documentation production from DOORS

Reviews in Word? In Doors?2

extractions

1. Create a new function, describe it

2. Create exchanges to/from existing
functions, give label names

3. Create or reuse item flows, describe them
in a table for example)

Associate exchanges to items flows

o

Visualize generated diagrams
4. Run queries to produce interface tables

THALES

Building a future we can all trust



Framework for model-based engineering objectives

SHARE SECURE

Improve communication Analyze and evaluate
and reduce ambiguities to master complexity,

drive engineering
activities

AUTOMATE

Generate
documentation, code,
models, elc.

Relate MBSE deployment to more global
engineering improvement actions

THALES

Building a future we can all trust



Framing the exploitation of models

SH1 - Describing need

AU4 - Generation of tests SH2 - Describing solution
AU3 - Code/artefacts generation SH3 - The model is known
AU2 - Production of other models SH4 - Help newcomers
AU1 - Generation of documents SHS - Exchange with sub & co contractors
SE7 - Variability mastering SH6 - Utilized in documents

Non-functional properties SE1 - Considered as the reference

SE6 - Regulatory and certification: SE2 - Model validation for enhanced
constraints quality
SES - Exploitation (IVV, dev, etc.) SE3 - Definition of interfaces

SE4 - Support of contracts

OPEN

THALES

Building a future we can all trust



Exploitation of models: Typical patterns

NN 10090

Formalizing the
descriptionsof the system

Model as a
driver

of (rigorous)
engineering
activities

Model-centric,
automation,
variability
mastering

THALES

Building a future we can all trust
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Aircraft.

‘oquipment representation & feature

Gamship viewpoint
‘Static geographical environmant simulsted FE_Video_Sensors
3D abjects datas.

weather simuiaied
oxtornal onliios action

£0

DDV - Dynamic
Diagram Viewer

ReqU|remenTS (== | S [ —— -——_IEI_ FE_Video_Display_Mode_State '\ FE_Collimated_Image
Documentation il -E
. —_—
generation i
]
_
. i Em—
PVMT — Annotating - = =
models -_— = | (=] . .

Queries -
Extracting data

Articulation with
software a

OPEN




DDV - Dynamic

Diagram Viewer
» — i
Requirements 1 - == S
. : —— _———’————_-_ ~~(|~~\\
Documentation 3 - T DY
generation : - — I:I’.. ';.9 ; \
E - — " |=
PVMT — Annotatin : ]
g : / i
models t———— —— ” :

o E —-‘ " ,
Queries - , :' ;
Extracting data ' —— :’l [

: : e — ]
: AAdiass / ]
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| L )

Articulation with
software
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w" M2Doc

DDV - Dynamic
Diagram Viewer

. Your own Word .
Requirements document including document

queries on the model

Documentation
generation

PVMT — Annotating

models
Queries - -
Extracting data -

Articulation with == : -
software : e B Sl =

I'l
i
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Building a future we can all trust




Name Type Default Value

Name Type Default Value ‘8
v & Cost
~ da COMPONENT KIND » 6 Scope (LOGICAL]
© BINARY B! ost gerProperty K€
L3 OriginalEstimatedHours integerProperty oh
~ @ GROUP v (& Description
% Background Color 64" Scope [SYSTEM, LOGICAL)
¥A Objective stringProperty
> @ BUS YA ShortName stringProperty
> & BUSES YA Name stringProperty
~ & SCOPE

DDV - Dynamic v

% Background Color

Diagram Viewer © o TS w1 Woiss .

« Background Color _
& Border Color ] @ (System Function) Consult current interactive page
5 - 8
R e q U l re m e n “ Background Color _ 3‘:‘ e
3 Borger Color —— © & Deciption
> @], Objective The objective of the feature is to permit to the remote...
. ~ & KIND OF COMPONENT ShortName cap
Documentation  Scpe ivScAL @ Nome e
. "= kind COMPONENT KIND  BINARY
generation v eBs
) G# Scope [PHYSICAL)
"= bus BUSES NONE
q ~ (= SCOPE OF COMPONENT
PVMT - Annotating » & Scope PHYSICAL]
I= scope SCOPE TS Name Type Default Value
models B e
~ [ Versioning
» &d" Scope [SYSTEM]
. [LA Firstincrement stringProperty
Quenes _ « 3 Generation scope
» & Scope [SYSTEM]
EX‘I’rO C ‘I’i n g d O TO LA Generation scope stringProperty
~ B Types of components
w &% Types of components
: ; : Integration of “versioning” in doc generation ¥ & becigmuni o
< Background Color |
Articulatfion with IRl
SOfTWCI { mif SFchildrenSystemFunctions->size() = 0 and  [IPappliedPropertyValueGroups.eContents()- o bg“;vga’:kgmndtcolm
>filter(capellacore::StringPropertyValue}->first().value.contains(SF.appliedPropertyValueGroups.eContents()- ¥ = Bca ZTF::E: Color I
>filter(capellacore::StringPropertyValue)->first().value)} e ;DDIS 2
% Background Color ]
w (= Scope
5 & Scope [PHYSICAL]
= Types of components Types of components cots
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DDV - Dynamic
Diagram Viewer

Requirements

Documentation
generation

PVMT — Annotating
models

Queries -
Exiracting data

Articulation with
software
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. DDV — Dynamic
Diagram Viewer

. Reqguirements

. Documentation
generation

. PVMT - Annotating
models

. Queries -

Extracting data

. Articulation with

software
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Official Thales workbench

Undergoing its by i
’rronsformo’rion in 159%35 3 ophons
| Add-ons | o o .
- . «  Wait for the new ultimate solution
apella Traceability
« Keep on frying to force the
deployment of the standard

Framework ’rooling

&> Group official workbench offer y ACkﬂOWledge fhe dlffICUHy' elgle
O Particularly interesting when connecting multiples imOgine a WOFkOFOUﬂd

kinds of artefacts (requirements, models, tests) and
when product variability is applied to all artefacts

° Requires a lot of local support
@ Version upgrades is complicated




Official Thales workbench MBSE Pack

--- MBSEPack -=-----f---
:

Team 4 Capella & PV

Doors

Import
via
Reqlf 1

Possible
interfacing @) Same tools than Group workbench, but connected
differently. Supported by AVS DSI & workbench teams
Very few tooling configuration, multi-user by default.
Intended to be a minimalist MBSE environment
O Easy to adopt recent versions of tools
Q Freedom for each user to install add-ons locally

@ Only suitable for approaches where models play a
central role. No built-in integration of IVV tool

THALES

we can all trust



Who can make the whole thing happen®

Project &
engineering
context

MBSE & IT & local tool

Capella support
capabilities

THALES

Building a future we can all trust
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‘ Manuel extraction and update

[LAB][CTX] Start Playing VOD Movie FC

External Functions

Watch Movie on Private Screen
[Command VOD Session

Internal Functions

Store Interrupted VOD Movie Status

Play Audio-Video Stream on Seat TV.

Process VOD Movie Controls

Capture VOD Selections

Broadcast Audio Video Stream

Prepare Broadcasts

Store Digital Media

Actors

Passenger

System/System Components

Seat TV

Seat TV Audio Video Player

Seat TV Interactions Manager
Seat TV Core Interactions Manager

Seat TV Airline-Specific Interactions Manager.
Aircraft Front Servers

Streaming Server

Media Server

Ilnterfaces

C3

Example

Project practice: One manually
maintained LAB per capability.
No usage of functional chains.
Manually produce tables
reflecting the LAB content.

Recommended practice:
Create functional chains to
illustrate capabilities, make the
LAB unsynchronized and
contextual to all functional
chains. Write queries exploiting
functional chains to produce
tables.

Pragmatic updated practice:
LAB still maintained manually,
but Python script to extract
Capability content.




E!' e T Example
e - =
: L S = Project practice: One manually
H i == B Python 4 Capella maintained LAB per copob[li’ry.
B No usage of functional chains.

= 1).valoe = myDiagram
_cells(start_row=l, start_column=l, end

Manually produce tables
reflecting the LAB content.

Recommended practice:
Create functional chains to
illustrate capabilities, make the
LAB unsynchronized and

Aufomated
extraction
and update

worksheezl.cell [row = 1, co

crkshestl.merge_cells(stars_row=index firse internal funceions, star:_column=l, end _row =i, end_solumn=l)

[LAB][CTX] Start Playing VOD Movie FC

Watch Movie on Private Screen
[Command VOD Session

oz3, atazt_coluan-l, end_row =i,

Store Interrupted VOD Movie Status

Play Audio-Video Stream on Seat TV.

warksheetl.cell (zow = %,

Process VOD Movie Controls

Capture VOD Selections

Broadcast Audio Video Stream

Prepare Broadcasts

Passenger

System/System Components Seat TV
Seat TV Audio Video Player
Seat TV Interactions Manager
Seat TV Core Interactions Manager

Seat TV Airline-Specific Interactions Manager.
Aircraft Front Servers

Streaming Server

Media Server

C3

contextual to all functional
chains. Write queries exploiting
functional chains to produce
tables.

Pragmatic updated practice:
LAB still maintained manually,
but Python script to extract
Capability content.
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Every single step counts

MBSE as
support of
more efficient

- engineering
practices on

Capability-based approach, functional
chains, part of engineering workflows

project 2
MBSE quick
winin a
critical Generated design document
moment of
project 1

Ad-hoc model, 2 add-ons, 2 days




Every single step counts




