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A Mutual Exclusion Mechanism of a Micro Kernel
for Continuous Media Processing

MASAHIKO NAKAHARA," MASAAKI IWASAKI,' TADASHI TAKEUCHI!
and TAKAHIRO NAKANO?

It is necessary that an operating system for continuous media processing provides a schedul-
ing algorithm which enables precisely periodic execution of real-time threads. However, if an
operating system realizes mutual exclusion mechanism (for shared resources) by lock/unlock,
priority inversion will occur. This priority inversion will disturb periodic execution of real-time
threads. In this paper, we propose mutual exclusion mechanism by fine-granule preemption
to solve this problem. We developed a micro-kernel named HiTactix that employs fine-granule
preemption mechanism to achieve high quality continuous media processing. In this method,
critical-sections in kernel are divided into non-preemptable code fragments. The execution of
each code fragment is never preempted but the execution of the whole critical-section may
be preempted. We built an experimental video server system using HiTactix and measured
its scheduling performance. We confirmed that scheduling jitter of periodic threads never
exceeds 100 microseconds in that system.
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Fig.1 Flow of fine-grain preemption.
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Fig.3 Nesting of fine-grain preemption.
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Fig.4 Resource management table and resource identifier.
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Table 5 Abort/fine-grain preemption overheads.
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Table 6 Machine specification of the measurement

environment.
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Table 7 Measurement result.
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