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Performance Verification of Multi-Task Specification
with Resources Shared by Preemptive Scheduling

TaicHI Dopot and AKIO NAKATAt

In the development of embedded software, where performance and resource requirements
must be highly optimized and high-level reliability is required, it is useful to verify the worst
case performance considering time and resource constraints in the early phase of the de-
sign process. We formerly proposed a method to translate a multi-task specification, which
has a control structure such as choice or parallel and shares resources with nonpreemptive
scheduling, into a Prioritized Time Petri Net(PrTPN), to verify its throughput performance.
However, it cannot handle preemptive scheduling. In this paper, we propose a performance
verification method of multi-task specification with preemptive resource scheduling, using

Prioritized Stopwatch Petri Nets(PrSwPN).
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Fig.1 Example of Task Graph
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Fig.2 Task expressed by PrSwPN
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Fig.3 FIFO scheduler expressed by PrSwTPN
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Fig.4 FP scheduler expressed by PrSwPN
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Fig.6 PrSwPN representation for verifying throughput

requirement
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Table 2 Fixed Priority Assignment for Cases 1,2 and 3
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0.6 Yes 0.016 115
0.67 Yes 0.016 115
0.75 Yes 0.016 115
0.86 Yes 0.031 127
0.92 Yes 0.047 119
1 No 0.438 1808
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Fig.5 Control node with PrSwPN

04 0O0OO0OODODOO
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0.6 Yes 0.016 115
0.67 Yes 0.016 115
0.75 Yes 0.031 115
0.86 Yes 0.016 130
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1 Yes 0.031 162
1.09 No 22.594 68148
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