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What kind of product are we talking about ?

Equipments for airborne systems

Several operational A Tactical Reconnaissance
capabilities A Advanced Targeting

High resolution sensors

High performance image  processing
Strongly constraint by Size Weight and
Power (SWAP)

High integrated
technology and
processing

A Optical A Thermician
A Hardware A Software
A Mechanical A Firmware

Multi -disciplines
engineering
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Trends for Future products MBSEbecomes essential
to master complexity

SYSTEM

Detection , reconnaissance, identification, localisation

Capella

More sensorsand more imaging channels 5y stem Analysish

Operdﬁénal

operational

Analysis | = =

T More functionalities and coopération .

capabilities i zzals S =
Introduction of embedded artificial intelligence " SR

| Physical Aréhiiecf;ure S

Multiple sub-systems (sensing, processing, t her mal

-

Highly distributed embedded systems
Several v More HW boards

operational More CPUs and image co -processors
capabilities More algorithms to allocate

SUB-SYSTEMS

7

Butinthe same range of SWAP &

€ and strong e Xx muetiteenessons on
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Engineering transformation to  reach these challenges

Promoting co -engineering activities

—

Based on iterative and
incremental
developpement

Continuous
amelioration

e

O
()
Activities
synchronization

Collective
documentary
production

Search for a
global optimum
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Engineering transformation to  reach these challenges

Promoting co -engineering activities

—

Based on iterative and
incremental
developpement

B3Eseel On MBSE /8

o/

7V

Continuous
amelioration

e

©)
()
Activities
synchronization

Collective
documentary
production

Search for a
global optimum
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IVV-Based incremental development

C Anincrement isa del i verable with content that brings
Capabllltles and sense of the increment's consumer ). It can be applied at system, subsystems and software

Functional chains drive levels

the definition of the > Itsdefinition isdriven by the value analysis of capabilites and functional chains from
System Analysis (SA)

development increment
content

> The granularity of the increment can be
o One or several functional chains end -to-end

0 A subset of functional chains

> The IVV must have knowledge as soon as possible of the functional chains  and associated
functional scenarios

IVV shall be implied early
In the functional analysis

_ = Sytem architect translates  SA-level functional chains into logical and physical levels, and
to challenge functional ensures traceability .

scenarios > IVV scenarios are developed by the IVV discipline on the basis of functional chains and
operational scenarios.

C IVV contributes to the construction of development Increments
C Functional chains and scenarios are refined at each engineering level; system and sub-
system.
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Increment

Analyse Systéme
Décrire ce que le
systéme doit accomplir |

pour ses utilisateurs e

NEEDS

releases

definition

T .
i ploitation e
N A A

T

based on components

ment. @ Allocation %
D= =" D=1

©O—1s

Actor

Identification of Capabilities
and Functional chains for

Definition of functional

T?Fé? Scénario_1 SF

T?Fé? Scénario_2

chains at System Analysis level

Actor

—H sF

SOLUTION

Architecture Logique
Décrire comment le
systéme fonclionne pour

Architecture Physique

Décnre comment le
systéme va étre m
développé et conshruit
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Increment

Analyse Systéme
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What Is an Increment

TIM
INCREMENT 1 INCREMENT 2

INCREMENT 3
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How to define an increment ?

STEP T STEP 2
DEFINEWHAT ISREQUIRED ) DEDUCT WHAT NEEDS TO BEEVELOPED

(TO MAKEWHAT ISREQUIRED

EXEMPLE

«we wantto create a car therefore

«To make our car, we will develop t hese 1
we are requwed to make_ the engine »

——_~

\\ P -~
\ L -
9. . ', 7
lol / \ P
d N N
___—’/ \\\ ’

TH/\LES
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How to define an increment ?
STEP 1 STEP 2

REQUIRED DEVELOPED
A NEED A SOLUTION
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How to define

STEP 1

REQUIRED

A NEED

SUEP 2

DEVELOPED

an Increment

ViewPoints
A2
it . LE
. . -
A1
1} - v
1 \\
\ \
F2 4\‘ F4
E ‘F A .
! by
F1 1 S F3
1 \\
R 1 K
ViewPoints | i \
1 \
- A : Operational activity 22

F21

Fé

A d u F3 /
- 7

\

ViewPoints

t?

Operational Analysis
What the users of
the system need to
accomplish

Functional &

Non Functional Need
What the system has to
accomplish for the users

Logical Architecture
How the system will work
to fulfill expectations

_— F21
_/—
A /— =/ Physical Architecture
\ How the system will be
Procesors & developed and built
ViewPoints
we can all trust Ce document ne peut étre reproduit, modifié, adapté, publié, fraduit, de quelque maniére que ce soit, en tout ou en partie, ou divulgué a un tiers sans I'accord écrit préalable de Thales © 2024 THALES. Tous droits réservés. 1

{OPEN}

mBE0



THE FACT

, —————————————— \ ‘\

The creation of a model The definition of increments
In Capella

A

- s =
- . - -,

They share common
concepts

[
|
|
|
|
|
|
: (Need /Solution)
|

l
l
l
l
l
l
l
l
l
I
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The Add -on

THE SOLUTIO
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The Add -on

anagement and

THE SOLUTIO
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The Add -on

Provides the IVV manager with information
to help him make decisions about testing

p\)

Simplifies increment creation and management

STEP 1 7 smpa STEP 3
REQUlREPDEVELOPE}FTESTABlLl_FY
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E PLANNEDPROCESS : PRACTICE

wedcpace.. Requesed Vo] - opes TEHATRHART

Fle Edt Navigate Search Project Run
o W@ R[S a-G ik Peico~v|t

8 "Project Explarer Eh@ 6§ TR PythagorelUAS P PthagorelA. & [PAB) Groun AISAB)[CAPA. A CIPABI[CAPA..  ACISFCDlAut. A “[FSIAGRO) B testlimit ) "[Requested

(Requested Version) [Requested Version]
&5 > Pythagore

v [ > “PythagoreUiAS.sird - Flements
v B PythagoreliAs o add an ement to this version, drag orer aver the able bele
R Eement Conection Evolution Wentification  Maturity

~ [ Relesse Msnsgement snd WV
. i 4 Manually trigger mu

We need
to follow a
process to

use this
add -on!

£ Operational Analysis
~ {5} System Analysis
m Functions

e [l Show tree content

RIABILITY ON DATA EXPLOITATION VW Editor
BILITY ON AUTOMATION

% Semantic Browser 7] Properties. ™ i Ind 88 Ma e =P . @ Qu A (Ve I BMa % Ma.
T Manually pilot the drone %5, Semantic B perts Int 33 M. &S gPr. @O Q 7 ver... (@ 1 BMa. B M
® Avtomatically follow a fight plan . Manually trigger multi-spectral image
® Menuslly sprinkle substance . Project PythagorelIAS
Bunmaticalhy creinkle cubctance | Capela Name ersion
< > isme Manusally trigger multi-spectral image
= — — Management A o o Gl Advanced varistiity 600
cHa S =" n Summary (31 Basic Mass: £00qualifie
There s no activs editor that provides an outiine e E (l Basic Perormance £00.qualfes
Allocation 600qualier
e Pre-condition 7 > apela Requirements o,
— AFiering £0
o < B Clintercennectieng 182
Post-condition: f 2[5 | GAModsingsiss 17
(i Polarion Cannectar for Capella 30
¢ ’ % Relesse Management and VY 20

< >
CAPABILITIES: VARIABILITY ON AUTOMATION:Manually acquire data:Manually trigger multi-spectral image 873Me 2000

System Analysis=Capsbiiie:
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4 THE PLANNEDPROCESS : PRACTICE

IVV Manager

™ ONE OF HIS JOB ¥

Work with the co -engineer to
create increments

£  HIS MISSION #

Provide expertise on Integration,
Verification, Validation

o THE PROJECT ™

Pythadrone

22
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4 THE PLANNEDPROCESS : PRACTICE

Hi!
| Othe PDA, and I've
sent you the next
release expected by
the customer we've A RELEASE
just identified . Let's DEFINITION
take a look at how to This isa major version

divide it into expected either by the
increments customer or internally

This is the input for
Okay, thanks! defining increments
I'llgo and check

it out right away. INC.1 | INC.2 | INC.3
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THE PLANNEPPROCESS : PRACTICE

vo FIND THE RELEASE

The next release - Message (HTML)

Message Q Dites-nous ce que vous voulez faire.

& Ignorer x [L*] L J 72 Réunion ¥ Imputation 3 Au responsable ¥ ‘coRégles ~ \}l‘ [ | | 2 a% L Q
X ) € ) €« a’ :5 Message instantané - [=1 Message d'équi... Vv Terminé ) _@ OneNote i 7 5-
..@Courrier indésirable - SUPPrimer Répondre Re\pondre Transférer = blus - 2 Répondre et su.. ¥ Créer Déplacer ﬁJAdions - Marquer  Classer A55u.relr un Traduire K - Zoom
atous <l @ commenenlu - suivi - & S
Supprimer Répondre Actions rapides L Déplacer Indicateurs 5 Modification  Zoom ~
THE PDA THE PDA 19:14
The next release “

Hello,
Here is the next release: -4= a e I I aM
@ Manually acquire data | NS C p

Have a nice day,

N

The PDA

b

Version 6.1
ARCADIA

- " 19:14
Q Rechercher m D ooz 9 wiFma H A R Fo® a0,
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THE PLANNEDPPROCESS : PRACTIC

O

-dit Navigate Search Project Run Window Help

CO-HRLa-G@d-eSBF-iC-D |

saysWorkspace - PythagoreUAS - Capella

& Project Explorer 53 | BES @®|® 8§ = 8 = PythagoreUAS X
i System 2 '
2 I A:alysis Identify the boundary of the system, consolidate requirements
v [# > PythagoreUAS.aird [DeploiementMBSET4] A Define what the system has to accomplish for the users
v {5 PythagoreUAS Model functional dataflows and dynamic behaviour

> (& REC Catalog
> f Operational Analysis
v £ System Analysis‘ Logical »
> @ System Functions Architecture 4 See the system as a white box ) K
v (= Capabilities Define how the system will work so as to fulfill expectations
v (= CROSS-SEGMENT CAPABILITIES Perform a first trade-off analysis
» @ Fly [DMBS-3905]
> @ Archive data [DMBS-
» @ Sprinkle substance [DIVBS5-2643]
> @ Analyze data [DMBS-3777]
» @ Visualize data (pictures, videos, scans, etc.) [DMEBS
> @ Acquire data (pictures, videos, scans, etc.) [DIVIBS-2224]
> @ Plan missions [DMBS-2707]
> (= VARIABILITY ON DATA EXPLOITATION
v (= VARIABILITY ON AUTOMATION
> @ Manually pilot the drone [DIME!
» @ Automatically follow a flight plan [DIMBS-3
» @ Manually sprinkle substance [DIMBS-2226]
» @ Automatically sprinkle substance [DIVIBS-2832]

Develop System Logical Architecture

Develop System Physical Architecture

Physical

Architecture How the system will be developed and built

Software vs. hardware allocation, specification of interfaces,
deployment configurations, trade-off analysis

v, vo IDENTIFYTHE RELEASE

Okay , my capability ishere.
In the semantic browser, 1 can see its
owned functional chains

F lize Comp Requi
Manage industrial criteria and integration strategy: what is
expected from each designer/sub-contractor
Specify requirements and interfaces of all configuration items
v @ Manually acquire data [DMBS-2788
eyl | 2dlicnd

» A, Manually trigger HD video acquisition [DIMES-32
> % Menually trigger HD image acquisition [DIVIES-3410) [C] Properties § Information % Semantic Browser 53 ¥ Versions 3§ Mappings
> %, Manually trigger thermal image acquisition [DIVBS-339
> %, Manually trigger multi-spectral image [DIMES-

> 9, Manually trigger 3D image acquisition [DVBS-3173]

39
Semantic browser not available
Referencing Elements Current Element

Referenced Elements

—D [Abstract Capability Generalization] to Acquire data (pic
. @ Aitamaticalhs acnuirs data [NIRS- 29971 V.
< %
gf Outline £3 2 8 =0

There is no active editor that provides an outline.

_’MV@ [ PythagoreUAS/PythagoreUAS.aird
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THE PLANNEPPROCESS : PRACTICE

aysWorkspace - PythagorelAS - Capella

[ vo VERIFY THE MODEL
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it Mavigate Search Project Run  Window Help
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= Project Explorer 51 G4 | ES@| & § = 8 R PythagoreUAS 2
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> (= SEGMENT-SPECIFIC MISSIONS AND CAPABILITIES System : ] I
P i W bdne et oo oo I'll let the architect know and he will
Madel functional dataflows and dynamic behaviour
& [MCB] Cross-segment capabilities - Variability [DIMEBS-2609]
Develop System Logical Architecture
» (= Structure Logical UL L
mhm‘m EE E SysLem as a8 white box
» & Mlsslons i Define how the system will work so as to fulfill expectations
> Hi Logical Architecture Perform a first trade-off analysis
> B Physical Architecture

> %, Manually trigger 3D image acquisition [DIMBS-3173]
hoo. Define what the system has to accomplish for the users
& [MCB] Cross-segment capabilities - Core [DMB5-3299]
= Interfaces t t
) & Data correct IL.
> H3 EPBS Architecture

? Drane components Develop System Physical Architecture
> B HD Camera Physical . .
= PO How the svstem will be develoned and built
'ZAE Representations per category Workflow Documentatlon| Operaticnal Analysls‘ System Analysl;| Logical Architecture | Physical Arch\tecture‘ EPBS|
=) = PythagoreUAS.capella
[} PythagoreUAS.capella.bridgetraces [ Properties  §E Information & Semantic Browser ¥ Versions §8 Mappings 4" Search &3 4 4 | ® %| ﬁ| Bl$fE®F-*ts =08

5, PythagoreUAS melodyconnector FunctionalChainAnalyzerSA - found 163
PythagereUAS micore FC F First Occurence  Provenance Ly
_JE {.:Zuenes Eatinch Coﬂrlflguratlons avoidance %, Manually control drone motion and orientation with obstacle avoidance
f# > ViatraRMIVV [Clara 00fcel4] % @ Constitute obstacles % premier 3 direct
> & Implement obstacle avoidance 0 3 direct
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@D Is the object of study premier 5 S, Acquire 3D image
@& Scan 0 3 A, Acquire 30 image
@D Visualize, analyze and manually control the mission execution 0 " direct
S, Manually trigger HD image acquisition
& Capture still images 0 5 A, Acquire HD image
@D Is the object of study premier 5 ., Acquire HD image
& Visualize, analyze and manually control the mission execution 0 LL direct
A, Manually trigger HD video acquisition
@) Acquire video 0 4 S, Acquire HD video A
£ >
T H A L E 5 REF soo0ooooook rev xxx - date Name of the company / Template: 87211148-COM-GRP-FR-007
Bu 7 a future we can all trust Ce document ne peut &tre reproduit, medifie, adopté, publié, traduit, de guelgue maniére gue ce soit, en tout cu en peorfie, cu divulgue & un tiers sans l'occord écrit préclable de Thales @ 2024 THALES. Tous droils réservés.

{OPEN}



MY s

|dentify the Verify that no has
STEP O g been forgotten in the model

|dentify the Analyze the model with :
STEP 1R + Viatra Analysis Rules
\»

elements Q 5B

Deduce the

STEP

elements

STEP 3%valuate the




/17

o.o ANALYSE THE MODEL

THE PLANNEDPPROCESS : PRACTIC

aDaysWerkspace - PythagoreUAS - Capella m

. Edit Mavigate Search Project Run  Window Help

gp;j:g:"’:'@mn — hﬁi?ﬂ;;ﬁ: .fj_l v®I;§v|:JEI 2, PythagorsUAS 51 I nOtlce that
fper—— | worktiow of PythagoreUAS Most of my functional chains are made up of
e Sekehoter e functional sub-chains

» (= REC Catalog
Functions are

> B3 Operational Analysis
w fB System Analysis
» (= System Functions
~ (= Capabilities
~ (= CROSS-SEGMENT CAPABILITIES
> Fly [DMBS-3905]
» @ Archive data [DMB5-3167]

Operational

Analysis Capture and consolidate of

Define what the users of th
Identify entities, acters, rolg

Formalize System Requirements

» @ Sprinkle substance [DMBS-2643] System Identify the boundary of th
s A“al Sis entr €& boundary ol
> ® A.naly?e data [DIVIES-3 : - ¥ Define what the system had
> Visualize data (pictures, videos, scans, etc.) [DMBS-3772] Model functional dataflow
» @ Acquire data (pictures, videos, scans, etc.) [DMB5-2224] n
@ i o DU 7 | have already configured the rules
» [ VARIABILITY ON DATA EXPLOITATION Develop System Logical A
~ [= VARIABILITY ON AUTOMATION Logical See the syct hit
. e Architecture ee the system as a white b
» @ Manually pilot the drone [DMEBS-3556] N Define how the system will
» @ Automatically follow a flight plan [DMES-3722] Perform a first trade-off analysis _ ‘

» @ Manually sprinkle substance [DIVIES-2228)

3 Automatically sprinkle substance [DIMBS-2232]

~ @ Manually acquire data [DMB5-2788] Develop System Physical A .
> ., Manually trigger HD video acquisition [DIMES-3273] ! I t t t t th th S S t I

0 How the svstem will be deve ‘s m Zs

> %, Manually trigger HD image acquisition [DMES-2470] Workflow | Documentation | Operational Analysis | System Analysis | Log Wan O S ar WI e yS e n a yS bl

> S, Manually trigger thermal image acquisition [DMBS-338  —

> %, Manually trigger multi-spectral image [DMBS-2656] [0 Properties i Information % Semantic Browser &Y Versions
> S, Manually trigger 30 image acquisition [DIMBS-3173] FunctionalChainAnalyzerPA -I\'qund 253
— [Abstract Capability Generalization] to Acquire data (pic s FC
» Automatically acquire data [DIVES-2226] S, Acquire 20 image 9., Acquire 2D image
» (= SEGMENT-SPECIFIC MISSIONS AND CAPABILITIES " @ Acquire 30ff¢ resentation 0
B [AACDT Canahilifiar MRS 33511 E
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