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Real-time Scheduling Based on Rate Monotonic
for Extended Imprecise Tasks*!

HIROYUKI CHISHIRO,! AKIRA TAKEDA,?
KENJI FUNAOKAT? and NOBUYUKI YaMASAKIT!

This paper proposes semi-fixed-priority scheduling to achieve both low-jitter
and high schedulability. Semi-fixed-priority scheduling schedules the part of
each extended imprecise task, which has a wind-up part as a second manda-
tory part, by fixed-priority. This paper also proposes two novel semi-fixed-
priority scheduling algorithms based on Rate Monotonic (RM), called Rate
Monotonic with Wind-up Part (RMWP) and RMWP++. The schedulability
analysis proves that one task set is feasible by RMWP if the task set is feasible
by RM. In addition, we prove that the shortest period task in RMWP++ has
zero-jitter, regardless of its actual case execution time. Simulation results show
that semi-fixed-priority scheduling has approximately the same success ratio as

fixed-priority scheduling and lower jitter than existing scheduling.
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Fig.1 Imprecise computation model.
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Fig.2 Extended imprecise computation model.
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Fig.4 Relative finishing jitter.
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Fig. 5 Split one extended imprecise task into two subtasks.
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Fig.6 General scheduling and semi-fixed-priority scheduling.
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(1) When task 7; is ready, set remaining time R;(t) to m;, dequeue 7; from SQ, and en-
queue 7; to RT'Q. If task 7; is the highest priority task in RT'Q, preempt the current
task.

(2) When task 7; completes its mandatory part:

(a) If optional deadline OD; expired, set remaining time R;(¢) to w;.

(b)) Otherwise set remaining time R;(¢) to o;, dequeue 7; from RTQ and enqueue
7; to NRTQ. If there are one or multiple tasks in RTQ or NRTQ which have
higher priority than task 7;, preempt 7;.

(3) When task 7; completes its optional part, dequeue 7; from NRTQ and enqueue 7; to
SQ.

(4) When optional deadline OD; expires:

(a) If task 7; is in RTQ and does not complete its mandatory part, do nothing.

(b)) If task 7; is in NRTQ, terminate and dequeue 7; from NRTQ, set remaining
time R;(t) to w;, and enqueue 7; to RTQ. If 7; is the highest priority task in
RTQ, preempt the current task.

(c) 1If task 7; is in SQ, dequeue 7; from SQ, set remaining time R;(t) to w; and
enqueue 7; to RTQ.

(5) When task 7; completes its wind-up part, dequeue 7; from RTQ and enqueue 7; to
SQ.

(6) When there are one or multiple tasks in RTQ, perform RM in RTQ.

(7) When there is no task in RTQ and there are one or multiples tasks in NRTQ, perform
RM in NRTQ.

08 RMWPOOODOOO
Fig.8 RMWP algorithm.
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