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Abstract  In soft real-time systems, the CPU resource is wasted by switching optionally and the
schedulability of the system is decreased by the losing of overmany tasks. The concept of dynamic
fuzzy threshold is introduced in this paper, based on which two improved EDF scheduling algo-
rithms are proposed. The deadline of the executing task is delayed to save the resource in one al-
gorithm and is shorten to increase the ratio of success in the other. In this paper, the formulae of
the critical value for fuzzy threshold are given and the schedulability is discussed. Finally, the
performance of the algorithms is experimentally examined and compared with the EDF algorithm
in detail. Results show that, the ratio of success for important tasks is increased efficiently by
using these two methods. The missed deadline percentage is decreased obviously while the dead-
line is delayed and the switching number is reduced greatly while the deadline is shorten. There-
fore, by using the new algorithms, the ratio of CPU utilization is enhanced and the real-time ca-

pability of the system is improved.
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Background

The research on scheduling algorithms plays an impor-
tant role in real-time systems. Many new methods were pro-
posed by scholars, which ignore the different importance of
the tasks or aim at special cases that are difficult to extend.
The performances of switching optionally and losing of over-
many tasks weren’t improved very well in soft real-time sys-
tems. LTEDF and STEDF proposed in this paper assign the
priority of the tasks according to their importance flexible
using dynamic fuzzy threshold. Comparing to EDF schedu-
ling algorithm, the ratio of success for important tasks is
increased efficiently., The missed deadline percentage is
decreased obviously in LTEDF scheduling algorithm while the
switching number is reduced greatly in STEDF scheduling

algorithm. The ratio of CPU utilization is enhanced and the

BA Wei, born in 1980, Ph. D. , engineer. Her research
interests include real-time scheduling algorithms and real-

time systems.

real-time capability of the system is improved using the new
methods. The lab has applied itself to the research of new
theory and new algorithms in scheduling technology for a
long time. The authors published “A Novel Dynamic Fuzzy
Threshold Preemption Scheduling Algorithm for Soft Real-
Time Systems” in the proceedings of the 46th IEEE Confer-
ence on Decision and Control (CDC), which improves the
schedulability of LSF scheduling algorithm using dynamic
fuzzy threshold. We focus on the new application of dynamic
fuzzy threshold in EDF scheduling algorithm and the schedu-
lability of the algorithms is analyzed carefully in this paper.
This makes the method of dynamic fuzzy threshold more ex-
tensible and obtains broad application in real-time scheduling

area.



