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          Abstract 

 

The last two decades have witnessed the birth of revolutionary technologies in data communications including 
wireless technologies, System on Chip (SoC), Multi Processor SoC (MPSoC), Network on Chip (NoC), and more. 
At the same time we have witnessed that performance does not always keep pace with expectations in many services 
like multimedia services and biomedical applications. In the medical field, from a statistical viewpoint, the biggest 
diseases in number of deaths are heart diseases, namely Cardiovascular Disease (CVD) and Stroke. The application 
with the largest market for CVD is the electrocardiogram (ECG/EKG) analysis. These projects have a medical 
impact as well as economic and social impacts. The intention is to use performance analysis of interconnected 
microelectronic systems and combine it with MPSoC technologies in order to evolve to new systems on chip that 
may make a difference. Technically, we aim at rendering more computations in less time, on a chip with smaller 
volume, and with less expense. We explore the design space by analyzing different hardware and software 
architectures. Consequently, we present three interconnect architectures (Single Bus, Full Crossbar, and Partial 
Crossbar) and compare them with existing solutions. The critical input and design points are discussed. We also 
show how our performance analysis methods can be applied to such a field of SoC design and with a specific 
purpose application in order to converge to a solution that is acceptable from a performance viewpoint, meets the 
real-time demands, and can be implemented with the present technologies. 
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