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[Foster 95] presents a four-step parallel program design methodology, namely partition, communication, agglomeration and mapping. The main goal of this paper is to study this design approach and apply it to obtain P- invariants in Petri Nets (PN). PN is one of the best-known model for reactive systems. But the complexity of many reactive systems are often too hard to validate and analysis. Therefore, we focus on both the theoretical and experimental studies of the new parallel program design technique to build the parallel program to speedup the validation and analysis processed. P-invariants is one of the main structural properties in PN used to analyze and validate system behavior properties such as safety and liveness. Moreover, the speedup of the best known parallel algorithm for obtaining invariants [Dan 91] is limited by a sequential component. We overcome the sequential component in the algorithm and find that the resulting parallel algorithm is a diffusing computation as [Dijkstra 80] defined. Hence, the termination detection algorithm in [Dijkstra 80] can be applied. After design phase, we analyze the efficiency and speedup using the best known sequential algorithm [Martinez 81] as the base line. Also we evaluate the scalability of the resulting parallel algorithm and find the isoefficiency function to see if we need to refine the design.

