THALES

-

ATL2 modernization
When MBSE keeps its promises

Guillaume JOURNAUX
Tony SOQUET

Capella Day
June 20th, 2017

www.thalesgroup.com




I RenoATL2 - Context

ved.

ny way, in whole orin

- ©Thales 2016 All rights resen

nsent of Thales

| Maritime Patrol Aircraft (MPA) renovation program

2 Led by DGA for French Navy
2 TSA as a co-contractor with Dassault Aviation

| TSA perimeter = SSRI / Sub-System Radar & IFF

rty without the prior writte!

| TUS perimeter = STAN / Acoustic Processing System
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I RenoATL2 - SSRI breakdown

Radar Search Master IFF TSA2542
(TSA) (TCS)

Control & Command

Software subsystems CVI-ICC-PCC

(TSA) (TSA)
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I RenoATL2 Model Based System Engineering Story line

3 System Engineering data pockogew ( System delivery
Il sYSTEM BLACK SYSTEM

5 BOX VERIFIED

: SYSTEM SYSTEM

P GLASS BOX INTEGRATED

%% /Sub-System Engineering data pockogﬁ ( Sub-System delivery
2 SUB-SYSTEM SUB-SYSTEM
i BLACK BOX ‘ VERIFIED
3 SUB-SYSTEM SUB-SYSTEM
82 N GLASS BOX INTEGRATED
EE SUB-SYSTEM
H COMPONENTS
UU A classic process rolled out by increments
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I RenoATL2 Model Based System Engineering Story line %—

System Engineering data package

SYSTEM BLACK e
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SYSTEM
GLASS BOX
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I From functional chains to requirements

c T * 6 capabilities
52 I Dassault + 198 funct. Chains
2 % neeg PLM e 24 leaf-functions
% - A + 458 funct. exchanges
ig : saﬁSﬁes e 641 requirements
58 [

A functional SA Functions & : |

26 System S HIEE e o Requirements

23 Context | S chains = exchanges | “pa ™
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4l An efficient functional threesome for a complete and consistent specification
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I From functional chains to IVV procedures

This document may not be reproduced, modified, adapted, published, translated, in any way, in whole orin

part or disclosed to a third party without the prior written consent of Thales - © Thales 2016 All rights reserved.

4.5.5 Assurer interface SSCT
4.5.5.1

4.5.5.2 Gestion des états.
Transmission de état SSRI %

fréquence de 1z le message [SSRI_LOTL_Etat_Systeme_SSRI]

- . 3 ATL2 - SSRI
% CF-SMG-0201 - Alerter lapérateur d' une panne de lisison SSRI-SSCT i | L (i i R
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Y, CF-SMG-0203 - letter Fopérateur dune panne équipement IFF Sorl_pse SSREVL
e ssar vz
% CF-5MG-0204 - A\Erter I'uuerateur d'una uanne &quipement radar SsR1VI SSRIV3
i e ssa vz
e
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j= ]
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sgi-ivvpoooos -
S581- VP00 £F-RAD-0120 - Wodifier Uotfset de si
= Modifier 'offserde ntes lors d' Lalayé
[SSRI-IVWRO0N007 OF-RAD-0122 - Wodifier e balayage antenne radar
| SSRI-IVVP-ODM00R £F-RAD-0130 - Modifier le a:
SshI-vWR o009 CF- = I

The functional chain as a starting point of IVV activities

SSRI_VD,S5RI_VL,SSRI_ABE, SSR)_V2,55RI_V3,55R1_VBETA
SSRI_VID,SSRI_V1,SSRI_ABE,SSRI V2,55R1_V3,SSRI_VBETA
SSRI_V0,SSRI_VL,SSRI_ABE, S5RI_V2,S5RI_V3,SSRI_VBETA
SSRI_VO,SSRI_VL,SSRI_ABE,SSRI_V2,55RI_V3,55RI_YBETA
SSR1_VI,SSRI_VA,SSRI_2,55R_V3,SSRI_VBETA

SSRI_VD,SSRI_VL,SSRI V2,S5RI_V3,55RI_VBETA
SSRI_VO,SSRI_V,SSRI_V2,5SRI_VS
5
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Elmnm de état systéme SSRI %

[SSRLLOTL Etat_Systeme_SSRI] & partr de [Etat systers SSRI]

"Eag,,
3

Positionner I'axe e fin du
méme secteur 8 15°

[Vérifier que le secteur de.
blanking estaffiché dans 1a
video radar-FF en mode édition

IVV procedure ™.

To be fifled
L Autom:

Phase
H_IHS_ICC_ARD_230: Le
on "Appliquer” ezt
i onible

Appliquerle seceur de
blanking défini

aeflni en conérence et ie

g en

[Activer [= secteur de blanking,
L

VErifier que I= secteur de
blanking n°1 est afficné dans (3
video radar-IFF

&allion nest plus affiché dans
12 Bdeo radaciFF
|_IHS_ICC_ARD_230: Le.

) TACKF du secteur n°l 3t
. Le nombre de secteurs

[TH_20_555-REC-000357 (~3)
u
u
[TH_20_5$5-REQ-000387 (--3)

[TH_20_535-REQ-000175 (~2)

TH_20_555-REQ-000397 (-3)
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15 leaf components
402 leaf-functions

1856 funct. exchanges
1676 requirements

When the functional threesome has to comply with the architecture...
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[ Physical architecture
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components

Let’s talk about wiring and network !
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RenoATL2 Model Based System Engineering Story line
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/Sub-Sys’rem Engineering data pockog;
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System engineering data validation (1/2)

System Logical
Architecture

4.5.5 Assurer interface SSCT
4.5.5.1 Gesti i i
4.5.5.2 Gestion des états
[TH_20_555-REQ- HTransrmission de état SSRI

000471]

a fonctin émet a 3 fréquence de. 1Hz le message [SSRI_LOTI_Etat_Systeme_SSRI).
[TH_20_SSS-REQ- Helaboration de état systéme SSRI
0004741

a fonction élabore [SSRILOTL Etat ¢

!
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SR porver
D Crees ue pisie S5 Imarunbe par i, (D] 09 Ageed 122
D, Al o commarcis s [y
Ao 165 CONMIIES BSLES 3 ssri o
Crees e ke SR maruede par ant- 0P Agent AE
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Start System Integration before its developement !
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5 System Logical j
Architecture 3

=1

I N4Y 17 N:1V-Xei @:J0) @l READ ONLY input contract g

A tooled up and iterative extraction
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I From functional chains to IVV procedures
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4.5.5 Assurer interface SSCT
4.5.5.1

4.5.5.2 Gestion des états.
Transmission de état SSRI %

fréquence de 1z le message [SSRI_LOTL_Etat_Systeme_SSRI]

- . 3 ATL2 - SSRI
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SSRI_VO,SSRI_VL,SSRI_ABE,SSRI_V2,55RI_V3,55RI_YBETA
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Elmnm de état systéme SSRI %

[SSRLLOTL Etat_Systeme_SSRI] & partr de [Etat systers SSRI]

"Eag,,
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Positionner I'axe e fin du
méme secteur 8 15°

[Vérifier que le secteur de.
blanking estaffiché dans 1a
video radar-FF en mode édition

IVV procedure ™.

To be fifled
L Autom:

Phase
H_IHS_ICC_ARD_230: Le
on "Appliquer” ezt
i onible

Appliquerle seceur de
blanking défini

aeflni en conérence et ie

g en

[Activer [= secteur de blanking,
L

VErifier que I= secteur de
blanking n°1 est afficné dans (3
video radar-IFF

&allion nest plus affiché dans
12 Bdeo radaciFF
|_IHS_ICC_ARD_230: Le.

) TACKF du secteur n°l 3t
. Le nombre de secteurs

[TH_20_555-REC-000357 (~3)
u
u
[TH_20_5$5-REQ-000387 (--3)

[TH_20_535-REQ-000175 (~2)

TH_20_555-REQ-000397 (-3)

Same process than System one : writing IVV procedures is a piece of cake !
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I From need to solution = -

Sub-system Context

000471]

Sub-sysiegn'. Logical '.']
Architecture IZ

[ Internal Data

Domain
knowledge

Same process than System one : refine and iterate !
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RenoATL2 Model Based System Engineering Story line
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I Transition From Sub-System engineering to development

y

( Sub-system Logical - LA functions & B
___Architecture \ﬁ‘ exchanges =
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Specification
documents

SoftArc components
skeletons & assemby

Thrift interfaces

READ ONLY input contract

Software Implementation INPUTS

Tooled up extraction for a strongly consistent set !
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SoftArc components
skeletons & assemby
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[ SW component }[ SW component J

implementation unitary tests

v

Conformity
Matrix

Modeling facilitates automation
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RenoATL2 Model Based System Engineering Story line

SYSTEM
o ' > VERIFIED

R R SYSTEM
. > INTEGRATED
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Sub-System delivery

SUB-SYSTEM

VERIFIED

> SUB-SYSTEM

' INTEGRATED /
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I System integration —A—— -

(

Physical architecture = /  system Logical ~
Architecture =

deployment & integration

[ Syaten e b snch J { Observability configuration }

INTEGRATION INPUTS

Modeling facilitates test bench deployment, integration and observability
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I System verification

Requirements

4.5.5 Assurer interface SSCT
4.5.5.1 Gesti i igati
4.5.5.2 Gestion des états

état SSRI

system Context
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3 la fréquence de. 1Hz ke message [SSRI_LOTI_ Etat Systeme_SSRI)
&tat eystama SSRI

t_Systame_SSRI] & partr de [Etat systems SSRIJ.
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Defects ]

@8 Yue Defect RATLZ00001363 (TO012865,CHARM_BREQRATLZ)

]

|

e

[ system + test bench ][

[ Functional chain Observability ]

VERIFICATION INPUTS

Modeling facilitates work organisation and reporting
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Conformity
Matrix

|Capacite : FMG-Acqur et exploiter les images radar =]

i [RMG-04-tancer ot afficher une acqusibon 1548~ |
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Test suites
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Technical event analysis

Check of consistency with
specification

|
S |

Specification Defects

4.5.5 Assurer interface SSCT

455.1
4.5.5.2 Gestion des états
[TH_20_585-REQ- HTransrmission de état SSRI %
0004711

2 ot émet s récuence ca 12 e message (SSRILOTI Efat Systame SSRI).
[TH_20_565-REQ- Melaboration de état systéme SSRI %
004741

L fonction élabore [SSRI_LOTEtat Systerme_SSRI) & partr de [Etat systere SSRI.

8 vue Defect RATL200001363 (T0012865,CHARM_BREGRATL2)
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‘Submission | Analysis | Decision |Realisation | verffication | Closure |Hierarchical Links | clone Li

]capam&
(free_fiskd_choice_03)

i [RanG-acquenr et explater los images radar =]

|5m<apanté
(free_field_choice_04)

+ [RMG-04-Lancer st afficher, une acquisition 1SAR. |

|f)-\a‘u-i=Fm'cn'vrm=He & [RE0101 Lancer Facquisiion dine mage 154~ |

® -8

dysis | | Realisation | verification |Closure |1

S| [t

==
(free_fied_choice_03)

. [ Aemue o sroloter e s radw =]

Observability
Configuration & analysis

e
(froo_fod_choko_01)

[t Caneer = b e semebem A =]

[Enaine Fanetionnele [FA=mDT Lancer Facqustion dune mage 1A, ~|

VERIFICATION INPUTS

L)
gunnnnt

|verffication | Closure |Hi |Clore Li

B
(tree_fied_choce_u5)

N C e e — |

I : [P0 Lance et ffher ine secusion 5% =]

[ p:
{free_field_choice_04)

[ehaine Fanctionnele [RAEGI0T Lancer Tacqusticn dune mage 154 =]

Modeling facilitates defects analysis
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I Lessons learnt (1/2)

. || What are the keys for success ?

2> Model shall be at the heart of engineering activities

any way, in wh

D Thales 2016 All rights

ent of Thales - ©

» Functional chains shall be the keystone of technical activities monitoring

2 Transitions between engineering phases / development shall be defined and
tooled up

2 Do not under estimate activities for process and tools definition
2 Integrated coaching

e prior written cons

2 Trust and Resilience !
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I Lessons learnt (2/2)

i | Benefits

» A shared feeling of getting engineering activities under control

any way, in whol
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» Engineering data is easy to share and ready for reuse

> Efficient and natural fight against silos

2 Mastering activities brings real serinity

2> Modelling can be an easy and cost saving way to work

d dified, adapted, published, translated, in
prior written cons

thout t

- | Way forward

arty w

2 Share our experience
» Challenge and improve process and tools
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I Questions
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guillaume.journaux@fr.thalesgroup.com

tony.soquei@ifr.thalesgroup.com

| Guillaume JOURNAUX

| Tony SOQUET
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