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Abstract

Real-time systems have been encountering overloaded conditions in dynamic
environments. In order to perform real-time scheduling in such overloaded conditions, an
imprecise computation model, which improves the quality of result with timing constraints,
has been proposed. In the imprecise computation model, dynamic-priority scheduling
algorithms cause high-jitter of the shortest period task. Unfortunately, no fixed-priority
scheduling algorithm with low-jitter of the shortest period task can be adapted to the
imprecise computation model due to the overrun of the non-critical part.

This dissertation first proposes a concept of semi-fixed-priority scheduling to achieve
both low-jitter and high-schedulability. Semi-fixed-priority scheduling schedules the part of
each 1mprecise task by fixed-priority. This dissertation also proposes a mnovel
semi-fixed-priority scheduling algorithm based on the Rate Monotonic (RM) algorithm, called
Rate Monotonic with Wind-up Part (RMWP). The schedulability analysis proves that a task
set is schedulable by the RMWP algorithm if the task set is schedulable by the RM
algorithm. In addition, this dissertation extends the RMWP algorithm for global and
partitioned scheduling algorithms on multiprocessors.

This dissertation next presents a real-time operating system for semi-fixed-priority
scheduling algorithms, called R7-Est. The RT-Est real-time operating system implements
two queueing policies for semi-fixed-priority scheduling algorithms, called Aybrid scheduler
and dual scheduler. The hybrid scheduler is implemented to achieve semi-fixed-priority
scheduling algorithms with low overhead. The dual scheduler is an extension of the hybrid
scheduler for global scheduling.

The effectiveness of semi-fixed-priority scheduling is confirmed through both simulation
studies and experimental evaluations. This dissertation concludes that semi-fixed-priority

scheduling contributes both theory and practice to practical imprecise computation.




