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Abstract: Recent control systems have been increasing their system and software scale in order to realize
advanced control such as automated driving. Therefore, in order to enhance development efficiency, it is
becoming increasingly useful to improve reusability of software and to reduce the amount of software to be
developed. When designing a system architecture in a product line, by designing logical functions in common
with products and synthesizing a logical architecture comprising of some of the logical functions with the
physical architecture of each product, it is possible to improve reusability of logical functions in the product
line. However, software that implements logical functions needs to be modified when ported to different
execution environments, which affects reusability. In this paper, we propose an evaluation method that can
be used to assess system architectures in product line development. The method evaluates both hardware
cost and commonality of software by considering the mapping of the logical architecture to the physical archi-
tecture. We report the results of applying the proposed method to the development process of an automated
driving system, where we successfully derived Pareto-optimal architectures. The results demonstrate that the
method enables us to select an optimal architecture by considering the execution environment dependency
of embedded software.

Keywords: designing method, embedded software, architecture evaluation, commonality, reusability, Pareto
optimal
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Fig. 1 Transition of automotive physical architecture.
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Fig. 11 Evaluation results.
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