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Abstract  Fixed-priority with preemption threshold (FPPT) is an important form of real-time
scheduling algorithm, which fills the gap between fixed-priority preemptive (FPP) and fixed-priority
non-preemptive (FPNP). FPPT can prevent tasks from unnecessary task preemption, reduce the
additional memory usage, and improve the schedulability of task set. In real-world real-time
applications, access to exclusively-shared resources is a very common operation, and therefore shared
resources management in FPPT is necessary. The correlations between tasks, resulting from the
shared resources, have a great influence on the priority assignment and preemption threshold
assignment of task set. However, current research on FPPT real-time scheduling techniques focuses
on the time guarantees of independent real-time tasks rather than the complexity coming from
exclusively-shared resources. Stack resource protocol (SRP) is well-known resource access and
control protocol in real-time systems, and has many nice features such as deadlock avoidance, earlier
blocking, shared run-time stack and so on. Proposed in this paper is a new FPTS scheduling
paradigm, which integrates FPPT with SRP, including the new critical instant, preemption threshold
assignment and appropriate schedulability analysis, based on response time analysis. Furthermore, an
algorithm to compute the feasible preemption threshold assignment is presented, and the proofs for

the correctness of these algorithms are also presented.

Key words fixed-priority with preemption threshold (FPPT); scheduability analysis; stack resource

protocol(SRP) ; preemption threshold assignment; shared resources
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Fig. 1 Experiment results when maxPeriod=100.
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Fig. 2 Experiment results when maxPeriod=600.
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Fixed-priority scheduling with preemption threshold (FPPT) allows a task to disable preemptions from tasks up to a

specified preemption threshold priority. Tasks with a priority greater than the preemption threshold priority are still allowed to

preempt. The preemption threshold scheduling model has been shown to reduce the run-time costs by eliminating unnecessary

task preemptions. Furthermore, FPPT allows tasks to be partitioned into non-preemptive groups to minimize the number of

threads and the stack memory requirement [ 4], thereby leading to scalable real-time systems. In this paper, concentrating on

the correlations resulting from the exclusively-shared resources between tasks, we introduce a new scheduling scheme called

FPTS, which combines the FPPT scheduling approach and SRP resource access, and can improve the schedulability of task set

further. Our work is supported by the National Natural Science Foundation of China (90412011) and the 973 Plans
(2006 AA10Z237).



