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Real-time Scheduling Based on Rate Monotonic
for Multiprocessors

AKIRA TAKEDA, SHINPEI KATO'!
and NOBUYUKI YAMASAKI'!

In recent embedded systems multiprocessor platforms are commonly used.
Due to this background, optimal real-time scheduling algorithms which can use
full system utilization have been proposed, but these algorithms generate a
number of context switches and task migrations that incur significant overhead
and are often considered not to be practical due to the overhead. Meanwhile
existing simple algorithms cannot improve the schedulability. This paper pro-
pose a new multiprocessor real-time scheduling algorithm based on global Rate
Monotonic (RM) which is one of simple conventional algorithms. Our algorithm
remains the merit of RM such as high predictability, low jitter, and low over-
head, and also improves the schedulability. The simulation evaluation shows
that our algorithm outperforms the existing global RM based algorithm in the
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schedulabiltiy point of view.
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1 while TRUE do
2 if there is any job with the negative laxity then
3 remove it from the ready queue;
4 end if
5. while there is any job 7; ; with zero-laxity do
6 if there is an idle processor then
7 execute 7; ; on it;
8 else if there is any job with a positive laxity then
9. preempt the job with a positive laxity
10. and the largest period;
11. else if there is any other job 74 ; with zero laxity
12. and larger period than 7; ; then
13. preempt T ;
14. end if
15. end while
16. if every job has a positive laxity then
17. perform RM
18. end if

19. end while

01 RMZLOOOOOO
Fig.1 RMZL algorithm.
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Fig.2 Examples of (a) RM schedule and (b) RMZL schedule.
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Fig.3 Examples of (a) RM schedule and (b) RM-US schedule.
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Fig.6 Case in which ¢ < k (refined version).
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Fig.7 Success ratio as a function of system utilization.
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Fig.8 Number of preemptions as a function of system utilization.
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