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Method for Controlling Task Priorities on Embedded Systems
Incorporating Two Different Operating Systems

MASAHIKO SAITO,t NAOSHI KATO,t HIROSHI ONO,* TARO INOUE,t
TADASHI KAMIWAKIT and TOMOAKI NAKAMURA'

This paper describes an embedded system environment that executes a real-time OS and a
general purpose OS concurrently on one hardware platform. The real-time OS executes legacy
applications. The open software will run on the general purpose OS as well. Even on such
a hybrid OS environment, it is necessary to preserve the real-time capability for embedded
applications. We have introduced a core function for embedded systems: “Priority Unification
Model” which switches a pair of OS in accordance with the priorities of tasks executed by
each OS. The priority unification model introduces the notion of “Normalized Priority” into
which a priority of each OS is translated. By comparing the normalized priorities of a pair
of OS, it executes the OS that has the higher priority task. Accordingly, the highest task
will run among those of a pair of OS. By developing the system on 200 MHz SH-4 embedded
processor, it is able to process interrupts with the maximum overhead of 9.6 microseconds
and to execute task scheduling with the maximum overhead of 6.5 microseconds.
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Fig.1 Car navigation system.
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Fig.2 Embedded system incorporating two different
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Table 1 Main DPI functions.
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Fig.3 Relation between priority and reliability.
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Table 3 Evaluation.
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