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Improve Its Real-Time Performance
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Abstract  Katcher et al. discussed the timer-driven RM (Rate Monotonic) scheduling mecha-
nism and built its model. This model only shows the sufficient condition of schedulability. Un-
derlying the model and analyzing preemptions of real-time tasks under this scheduling mecha-
nism, this paper presents a preemption model of periodic tasks to improve the model presented by
Katcher et al.. The preemption model gives the necessary and sufficient conditions of preemp-
tions and schedulability, identifies the order of preemptions. derives the equations for computing
overheads incurred by preemptions and average response time. Based on the preemption model
and elicited by parasitism of biology. this paper shows a method of optimizing real-time perform-
ance of the embedded systems under the scheduling mechanism. The method separates the utili-
zing mechanism and the producing mechanism, shields the side-effects of optimization computing
to the real-time performance of the target systems. Then, the experiments are used to validate
the model and method in improving the order of preemptions, reducing the preemption over-
heads, and making a non-schedulable task set schedulable. The results show schedulable utiliza-

tion can be improved 0. 25 % ~6. 64 %;.
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Background

Design and implementation of embedded systems are
fundamentally restricted in their resources. In despite of the
great progress in the art of hardware technologies. because of
cost and other factors, resources of embedded systems are
more and more lacking with increasing function needs of the
target environment. In the initial phase of their implementa-
tions, a lot of embedded systems are not performing to speci-
fications because they have very limited resources. There-
fore, it is essential to optimize real-time performance of re-
source-constrained embedded systems.

For many embedded systems, the underlying preemptive
scheduling mechanism is an overly stringent requirement,
which restricts to execute high priority tasks, resulting in
lower source utilization and poor average performance. Tak-
ing the idea of behaviors and way of parasites in the nature,
this paper presents the parasitism optimization idea and its
implementation method. by which an embedded system as

parasite can uses nutrition resources produced by the desktop
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computer system called host. Based on system theory, prop-
erly postpones releasing high priority tasks to overcome the
deficiency of overall performance decline due to local optimi-
zation of high priority tasks.
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