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Abstract: To solve the dynamic preemptive scheduling problem of a fuzzy uncertain task set under an
unpredictable environment, a scheduling algorithm, by applying fuzzy rules and fuzzy scheduling theory, is
presented based on fuzzy feedback control, and its corresponding scheduling structure, composed of a basic
scheduler and a fuzzy feedback controller, is established. The fuzzy scheduling algorithm is used as the scheduling
algorithm of the basic scheduler. By classifying tasks into different priority levels and scheduling the task with high
priority level first, more critical tasks can be scheduled. A fuzzy controller constitutes the part of the fuzzy feedback
control with the adjusting policy of task flow. Simulation results show that the proposed fuzzy feedback-control
scheduling can effectively control the missed deadline rate of tasks, the scheduling problem with fuzzy
characteristics or unpredictable environment can be solved, and the successful scheduling rate of critical tasks can
be improved.
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Table 1 Some characteristic parameters and their meanings of task 7’

R1AES THA TRES BN

Characteristic Meaning Characteristic Meaning
ar(i) Arriving time Cr(i) Actual executing time
d(i) Absolute deadline V(i) Value to system®
P(i) Period cr Criticality”
WCETH(i) Actual WCET” st Slack time
ECHi) Estimated executing time r Priority level”

(@ Actual worst-case executing time,@ smaller the value, smaller the contribution,
® smaller the value, more important the criticality,@ smaller the value, higher the priority level
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Fig.1 Structure of the fuzzy feedback-control real-time scheduling system
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Table 2 Mean scheduling success rate of different task subsets (%)
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