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In this research, we developed a performance verification method for multitask real-time
embedded software with processing/communicating resources shared by various scheduling
policies, and a design parameter optimization method satisfying performance requirements.
In the developed verification method, we verify whether a given performance requirements
are satisfied using Prioritized Stopwatch Petri Nets (PrSwPN). In the developed parameter
optimization, each time budget (an allocated execution time for each task) are
automatically relaxed while satisfying performance requirements, and then the (possibly
recursive) program for each task is statically analyzed to derive a condition of design
parameters such as loop iteration numbers and a processor frequency for automatically
optimizing them using mathematical programming. These methods make it easier to
develop embedded systems which requires the same performance with low cost/low power
resources, and to reuse of software components into different execution platforms.
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