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An Architecture Design Methodology for
Automotive Embedded Cooperative Software
Systems Based on the Properties

Hayaki Tanabe' and Mikio Aoyama'”

In recent years, it is required to the cooperative control for automotive embedded
software systems across a number of ECUs (Electronic Control Units) connected through
networks. However, the complexity of interactions among ECUs makes it difficult to
design the cooperative control. This article proposes a design methodology of
architecture for automotive embedded cooperative software systems based on the
properties. The authors define the property as attributes and states of vehicles,
surrounding environment of the vehicle and users. To accommodate varieties of property
caused by differences about the configuration of sensors and actuators, the authors model
properties hierarchically. Furthermore, the authors propose the extended DSM (Design
Structure Matrix) and associated models for modeling automotive behavior involving
NFR (Non-Functional Requirements). By designing the architecture based on the set of
models systematically, we can design easily the cooperative control among automotive
embedded software systems. The authors apply the proposed methodology to the VDM
(Vehicle Dynamics Management System) and evaluate the effectiveness of it.
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