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The next decade will see new breed of systems, which would be mutants of current cell phones and palm tops. These systems will have rich computational functionality along with networking capabilities and would be reconfigurable. Design of such complex and heterogeneous devices would be a major challenge. With time-to-market becoming a crucial factor even in high-end microprocessor design, better design space exploration, early on in the design process has become increasingly important.  Moreover efficient design exploration early on in the design stage would result in more improvement in various optimization metrics. This design exploration cannot be enabled without the ability to predict layout metrics such as critical paths, power consumption, area and congestion hotspots from high level descriptions of the systems. Moreover these prediction methodologies must not go through the synthesis and layout flow. Of course there is a tradeoff between abstraction of the design description and accuracy of the prediction. This project will study the techniques to carry out such prediction at micro-architectural level and clock accurate RT-Level. 
Prediction of design metrics at the high level stage is not new. A lot of research has been done to enable quick and accurate estimation. However most of the earlier work has not studied the effects that the individual optimization steps in the design process can have on the accuracy of the prediction. A study of such effects would enable us to come up with confidence numbers associated with each prediction. Also such study will enable us to answer the question as to why some designs can be predicted accurately while others cannot. On similar lines we also plan to study the effects that certain high level computations have on the accuracy. It has been seen that DFG kind of computations are more predictable in layout metrics than computations with branches and loops. This brings us to the fundamental question as to why are certain computations more predictable than others. In order to answer this question we study the effects of various computations to the overall accuracy. This would help us in coming up with design partitioning methodologies with each partition corresponding to a homogenous block with an acceptable degree of accuracy. Early interconnect planning and performance estimation techniques and tools are  being developed to predict the impact of global interconnects (across such homogeneous blocks) in overall system performance and power dissipation. Proper partitioning with retiming and interconnect planning also provides ways to control latency and throughput trade-off. 
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