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Chapter  10

Model-Based Analysis and 
Engineering of Automotive 

Architectures with EAST-ADL

ABSTRACT

Modern cars have turned into complex high-technology products, subject to strict safety and timing 
requirements, in a short time span. This evolution has translated into development processes that are 
not as efficient, flexible, and agile as they could or should be. Model-based design offers many potential 
solutions to this problem. This chapter presents the main aspects and capabilities of a rich model-based 
design framework, founded on EAST-ADL, and developed during the MAENAD project. EAST-ADL is an 
architecture description language specific to the automotive domain and complemented by a methodology 
compliant with the ISO26262 standard. The language and the methodology set the stage for a high-level 
of automation and integration of advanced analyses and optimization capabilities to effectively improve 
development processes of modern cars.
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INTRODUCTION

Commercial automobiles have become complex 
high-technology products in a relatively short 
time span. Different factors contribute to this 
complexity. One of them is the increasing number 
of vehicle functionalities supported by software, 
electronics and mechatronic technologies; a trend 
that does not seem to slow down. The involve-
ment of carmakers in the development of these 
functionalities differs from one vehicle domain 
to the other (chassis, body, powertrain), ranging 
from black box integration to white-box devel-
opments. Another factor is the way in which car 
manufacturers have evolved from their historical 
mechanical and manufacturing background to the 
intricate organizations that develop the automobile 
products of today. The advent of the electrical 
vehicle makes this last two factors even more 
evident, not only because of the “untraditional” 
technologies that carmakers need to master, but 
also because the arrival of new stakeholders, 
actors and interests around the electrical vehicle 
mean that the traditional scope of the automobile 
has changed.

Generally, this evolution has translated into 
development processes that are not as efficient, 
flexible and agile as they could or should be (Chale, 
Gaudre & Tucci-Piergiovanni, 2012). The need to 
master these different complexity-inducing factors 
and improve the efficiency of product develop-
ment, plus the arrival of the ISO 26262 standard 
(which besides from safety-related aspects, also 
raises issues concerning development processes of 
automotive systems, currently under-formalized) 
have motivated the adoption of model-based sys-
tem engineering. Model-based system engineering 
advocates the use of models, conforming to a com-
mon semantic meta-model, all along the system 
development process. The meta-model specifies 
a common unambiguous semantics formalizing 
system engineering terminology and then provid-
ing a common language for system descriptions, 
i.e. models. Models, produced along the devel-
opment process, provide system descriptions at 

different abstraction levels. Abstraction levels 
help human reasoning and analysis capabilities 
allowing system specifications to be refined and 
incrementally validated as long as the compre-
hension of the system increases. The meta-model 
approach is also attractive for system development 
as meta-models and their related models can be 
easily extended to support an open ended evolu-
tion of domain specific concepts.

But model-based system engineering is not 
only about meta-models, with their possibility 
to provide unambiguous system descriptions 
at different abstraction levels. Indeed, models, 
when formalized through a meta-model, provide 
the sufficient level of precision to be computer-
interpreted. This feature allows providing a com-
puter assisted system engineering process that 
formalizes and automates system design activities.

Thanks to these capabilities, the adoption of 
model-based design has several benefits including 
an improvement of quality, through a more rigor-
ous and costless traceability between requirements, 
design, analysis and testing. While the benefits 
of model-based design are widely understood, 
there is no COTS solution today providing a full-
fledged model-based environment for automotive 
systems. The first problem is that many commer-
cial solutions use proprietary meta-models that 
scarcely fit automotive design needs. Moreover, 
ideally, the meta-model should be shared in the 
entire automotive domain, and then proprietary 
languages should be avoided opting instead for 
standard languages. UML extensions as SysML, 
could be an option, but SysML, per se, does not 
support many concepts of vital importance for the 
automotive domain, as for instance, concepts for 
safety analysis, timing analysis and variability. To 
support these concepts UML needs to be special-
ized through specific profiles. Even though some 
efforts have been spent in that direction in litera-
ture – e.g. for safety (Cancila, Terrier, Belmonte, 
Dubois, Espinoza, Gerard, & Cuccuru, 2009), for 
timing (OMG MARTE, 2011) – we did not reach 
the stage in which these efforts are unified and 
integrated in SyML.



 

 

39 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/model-based-analysis-and-engineering-of-

automotive-architectures-with-east-adl/116112

Related Content

Detecting and Rectifying the Non-Malicious Insider Threat in a Healthcare Setting
Humayun Zafar (2022). International Journal of Systems and Software Security and Protection (pp. 1-20).

www.irma-international.org/article/detecting-and-rectifying-the-non-malicious-insider-threat-in-a-healthcare-

setting/315766

Numerical Methods of Multifractal Analysis in Information Communication Systems and

Networks
Oleg I. Sheluhinand Artem V. Garmashev (2013). Integrated Models for Information Communication

Systems and Networks: Design and Development  (pp. 16-46).

www.irma-international.org/chapter/numerical-methods-of-multifractal-analysis-in-information-communication-systems-

and-networks/79657

Metamorphic Relations Based Test Oracles for Image Processing Applications
Tahir Jameel, Mengxiang Linand Liu Chao (2016). International Journal of Software Innovation (pp. 16-30).

www.irma-international.org/article/metamorphic-relations-based-test-oracles-for-image-processing-applications/144139

How to Create a Credible Software Engineering Bachelor's Program: Navigating the Waters of

Program Development
Stephen Frezza (2009). Software Engineering: Effective Teaching and Learning Approaches and Practices

(pp. 298-325).

www.irma-international.org/chapter/create-credible-software-engineering-bachelor/29605

Scalable Architecture for Heterogeneous Environment
 (2015). Challenges, Opportunities, and Dimensions of Cyber-Physical Systems (pp. 221-241).

www.irma-international.org/chapter/scalable-architecture-for-heterogeneous-environment/121258

http://www.igi-global.com/chapter/model-based-analysis-and-engineering-of-automotive-architectures-with-east-adl/116112
http://www.igi-global.com/chapter/model-based-analysis-and-engineering-of-automotive-architectures-with-east-adl/116112
http://www.irma-international.org/article/detecting-and-rectifying-the-non-malicious-insider-threat-in-a-healthcare-setting/315766
http://www.irma-international.org/article/detecting-and-rectifying-the-non-malicious-insider-threat-in-a-healthcare-setting/315766
http://www.irma-international.org/chapter/numerical-methods-of-multifractal-analysis-in-information-communication-systems-and-networks/79657
http://www.irma-international.org/chapter/numerical-methods-of-multifractal-analysis-in-information-communication-systems-and-networks/79657
http://www.irma-international.org/article/metamorphic-relations-based-test-oracles-for-image-processing-applications/144139
http://www.irma-international.org/chapter/create-credible-software-engineering-bachelor/29605
http://www.irma-international.org/chapter/scalable-architecture-for-heterogeneous-environment/121258

