- © Thales 2018 All rights reserved.

-

Reconciling with the past,
embracing the future

2
=
=
@
s
>
S
@
c
ot
o
)
8

Lessons learned on implementing
iz MBSE in Thales

Juan Navas
Thales Corporate Engineering
juan.navas@thalesgroup.com

part or disclosed to a third party without the prior written consent of Thales

www.thalesgroup.com



mailto:juan.navas@thalesgroup.com

Thales today

a > 80k employees , > 56 countries company , developing systems for:

AEROSPACE GROUND DEFENCE
TRANSPORTATIO

Multi - cultural, multi - industry, multi -backgr ound, &



How to make evolve the engineering practices
In a large organization?



It is not the most
Intellectual of the

species that survives; it is
not the strongest that
survives; but the species
that survives is the one
that is able best to

adapt and adjust to the
changing environment

In which it finds itself




Reconcile yourself
with your past

Embrace the future




Reconciling with the past:
Models & Textual Requirements




Textual
requirements

are at the heart of
the current
engineering
practices

Needs & Context
model

helps formalize and
consolidate
stakeholders and
system requirements

Solution model

helps validate
feasibility,
elicit/justify new
requirements for the
system/subsystems



Models add rigor to needs expression / solution description

Models can be processed to ensure completeness and consistency

€ Why not considering that mode
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Abstract. Model-based systems engineering has developed significantly over the last few years,
resulting in an increased usage of models in systems specification and architecture description. The
question of the positioning of requirement engineering versus MBSE is a recurrent one. This paper
describes one vision of this articulation where textual and model requirements actually complete each
other. The results are improved contracts across engineering levels and more formalized verification
and validation practices.

Introduction

In most engineering practices today, requirements constitute the main vector for managing technical
contracts between customers and suppliers, at any level of the breakdown. Customers express their
needs as requirements using natural language (“the system shall ...”") and suppliers analyze, interpret,
reformulate, refine, and complete these requirements in order to describe the expectations on the
solution system. A flaw of these practices 1s that requirements are sometimes the main vector to
perform design analysis and describe the architecture of the solution.

Model-based systems engineering (MBSE) has gain popularity in the last ten years. MBSE covers a
very broad spectrum of applications, spanning from high-level architecture modeling to detailed
design at the frontier of simulation. Whatever the scope of application, MBSE is expected to provide
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Requirements can either be
textual 0 s h astatendents, either
model elements: textual and
model requirements actually
complete each other

Textual Model elemenis
Requirements

Requirements

R
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Model requirements
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Some of the Arcadia concepts can be
considered as Functional and Interfaces
requirements, eventually with related
Performance requirements.

Model + textual requirements

@ 555-REQ-005

- The system shall interrupt automated flight on
joystick move detection
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Models formalize stakeholders requirements

@ 555-REQ-015

- The system shall implement the SDB30052019
regulation when flying over urban a...

a
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@ Control drone motion and orientation

,
’
/
@ Process flight plan D motion instructions -
~ and orientation
otion limi

Some expectations (Environmental , Regulations ,

etc. ) are easier to express with textual

descriptions with traceability links to model
elements
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N-Level:
Tablet isa
constituent of a
drone -based
system

N+1 Level:
Tablet is the
(sub)system
of interest

— 5
Textual
Requirements

Models + Textual
requirements bring
clarity and rigor to

ocontractso
engineering levels



