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Real-Time Scheduling Method for Dependency Period Tasks
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Abstract  With the rapid development of multi-core technologies in embedded systems, more and
more functions has been integrated in the same platform, the relationship between tasks has
becoming more complex. Much more work on the real-time scheduling methods for the periodic
tasks has been focus on independent tasks model without considering the dependencies between
tasks. In this paper, we considered the dependencies of tasks in the context of the periodic task
systems and proposed a new scheduling model — ST (Simple-Tree) model which could maintain
the dependencies between tasks. In order to effectively improve the system utilization and reduce
the miss deadline ratio we also proposed a new scheduling algorithm — PLTSF (Probably Lag
Time Shortest First) based on the ST model and compared with the RM and EDF algorithm. The
experimental results show that the PLTSF algorithm not only increased the utilization of the

cores but also decreased the number of the miss deadline tasks.
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real-time embedded systems and such a research has both
significant theoretic values and wide potential applications.
But most of previous work on multiprocessor real-time schedu-

ling focused on independent tasks, they did not analyze the
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dependencies between the tasks and the performance index in
this complex situation.

This paper investigated the impact on the interdependent
tasks and proposed a new model and an algorithm to schedule
these periodic tasks. Compared with the RM and EDF algo-
rithms, the new algorithm could improve the performance of
this system.
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There also has to face many challenges such as how to

enhance efficiency, how to schedule the mixed criticality
tasks, how to solve the synchronization and task immigration
between the cores and etc. Some strategies are given to solve
these problems in these projects and some key technologies
are proposed to achieve the software reliability and effective-
ness such as the ST model and the PLTSF algorithm and the
evaluation methods in this paper.

Now, the research group has made some achievements.
Several papers have been published in Journal of Northwestern
Polytechnical University, Journal of Computer Applications,
Journal of Computer Research and Development, and other
Journals, and CSAE, PASS, and other conferences. Multi-core
scheduling is an important issue for improving the efficiency
in the embedded systems especially in the aviation and aero-
nautics field, and the content of this paper is an important

part for the multi-core platform in embedded systems.



