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Software Productivity Initiative by Reliable and Innovative Technology (SPIRIT) —— by Toru Sakon, Tatsuji
Matsumoto, Kenichi Hatanaka and Toru Murase —— Electronic control units (hereafter abbreviated as ECUs) are

being increasingly used in vehicles and their control functions are becoming more complicated. In this trend, the
number of troubles caused by failures in software applications running on ECUs is growing. Therefore, development
and execution of a highly reliable technology for developing in-vehicle embedded software have become pressing
needs among software developers.

The authors conducted an extensive investigation on current processes of software development, and based on the
investigation result, developed a highly reliable method for software development that consists of two processes: (1)
a function development process for accepting customer’s specification changes and enhancing the degree of
functional perfection and (2) a quality assurance process for realizing high reliability.

In development work, the two processes are switched to one another at a “milestone” date, which is called a quality
assurance expiration date. Until the quality assurance expiration date, the function development process is executed
to fit specification changes into the development schedule, realize requested specifications, and conduct an
exhaustive test on software functions and structure. After the quality assurance expiration date is a quality assurance
period for enhancing software quality. In case the specification changes occur during this period, the date of
software completion (release date) is extended so that a sufficient process period can be secured. In the quality
assurance period, various tests are conducted to ensure system quality.

Although iterative development is a conventionally proposed development method for embedded software, no
specific method for implementing software quality assurance actions has been proposed. The authors think that
software quality can be ensured at a high level by setting a quality assurance expiration date and shifting the
purpose of development from and to function development and quality assurance before and after that date. This
method will be validated in the actual development environments to be established as an effective software
development method.
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Justify test coverage. ¢
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