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Real-time Scheduling Module for Linux Kernel

SHINPEI KATO! and NOBUYUKI YAMASAKIT!

The goal of this paper is to develop a real-time Linux that is capable of
utilizing sufficient CPU resource under given timing constraints. We first
present such a scheduling algorithm that takes advantages of fixed-priority and
dynamic-priority, inder to provide sufficient real-time capability as well as pre-
dictability in high-load situations. The algorithm is at least as effective as a
traditional fixed-priority algorithm in terms of theoretical schedulability, and
its design is also suitable for the scheduler implementation of the Linux kernel.
We then propose such a framework that enables new scheduling algorithms to
be installed as kernel modules without major modification, for the achievement
of a scalable real-time Linux. Simulation results show that the algorithm guar-
anteed all jobs to be schedulable at 10~15% higher CPU utilization than a
traditional fixed-priority algorithm. In addition, experimental results in real
environments show that the deadline miss ratio of low-priority tasks in high-

load situations was reduced at most 70~90% by the developed kernel module,
as compared to the native Linux.
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p = class->pick_next_task();
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return p;

class = class—->next;
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Fig.6 pick-next_task function.
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Fig.7 Install of Resch module.
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struct rt_data {
long period;
long deadline;
long wcet;

long remaining_time;

08 rtdatad0O0O
Fig.8 rt_data structure.
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/* t is current time. */
pick_next_task_resch() {
Thp = pick_next_task_rt();
for (each task T3) {
if (di —t+ e <enp &&
dnp —t+enp > €)
return T;;

}

return Thy;

}
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Fig.9 Pseudo code of RMCL algorithm.
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Fig.10 Success ratio (u; = [0.1, 1.0]).
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Fig.11 Success ratio (u; = [0.1,0.5]).
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Table 3 Deadline miss ratio (FFmpeg, four tasks).
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Table 4 Deadline miss ratio (FFmpeg, eight tasks).
ooo U =0.85 U=0.9 U =0.95 U=1.0
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