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                                                            Estimation and Optimization of the Performance of Polyhedral Process Networks                  

              
	
                Doctoral Thesis              
	
                A system-level design methodology such as Daedalus provides designers with a forward synthesis flow for automated design, programming, and implementation of multiprocessor systems-on-chip. Daedalus employs the polyhedral process network model of computation to represent applications. These networks are automatically derived from sequential C code. A forward synthesis flow greatly increases designer productivity. Still, the designer needs to perform a time-consuming forward synthesis step to learn if a network satisfies his performance constraints. Furthermore, it is not trivial to select a set of transformations and transformation parameters for a network such that performance requirements are met. A forward synthesis flow thus solves only part of a design problem, as it does not provide fast feedback on the transformations a designer should apply to meet his performance constraints. This dissertation intro duces different performance estimation techniques for polyhedral process...Show moreA system-level design methodology such as Daedalus provides designers with a forward synthesis flow for automated design, programming, and implementation of multiprocessor systems-on-chip. Daedalus employs the polyhedral process network model of computation to represent applications. These networks are automatically derived from sequential C code. A forward synthesis flow greatly increases designer productivity. Still, the designer needs to perform a time-consuming forward synthesis step to learn if a network satisfies his performance constraints. Furthermore, it is not trivial to select a set of transformations and transformation parameters for a network such that performance requirements are met. A forward synthesis flow thus solves only part of a design problem, as it does not provide fast feedback on the transformations a designer should apply to meet his performance constraints. This dissertation intro duces different performance estimation techniques for polyhedral process networks. The most promising technique is the profiling-based cprof technique that works directly on the sequential application code. This makes cprof an easy-to-use, robust, and fast technique, without the need to derive a polyhedral process network. This dissertation then discusses four transformations and analyzes factors that affect the efficacy of each transformation.Show less              
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