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Extended Abstract

Rapidly growing demands for more and more system functions at users’ end, makes modern day electronic systems very large and complex. Some examples include cell phones, digital cameras, set-top boxes, MP3 players, personal digital assistance (PDA). Due to advancement in Integrated Circuits (IC) fabrication technology, it is not only possible but also economical to realize such systems on single silicon chip. Entire electronic system realized on a single chip of silicon is refereed as System on Chip (SoC).  SoC design is the process of converting system requirements or specifications to implementation. 
Generally one to many mapping exist between system specification to system implementations. To manage complex functionality, designer partitions system specification and mapped it to number of heterogeneous components called processing elements (PEs). These PEs are intended to execute exclusive parts of entire system functionality and hence need to communicate with each other to perform entire system functionality. A certain function mapped to a PE is refereed as computation while communication between many PEs is mapped to the communication architecture. Thus computing components and communication between them is the highest level of abstraction of complex VLSI electronic system.   

Designer role is to select one of the optimum implementation from all possible implementations based on performance metric. As large numbers of implementations are possible and the designer has to meet time to market constraint, quick performance estimation is essential. Stochastic behavior of various components of VLSI electronic systems forces designer to employ stochastic models to evaluate performance quickly of various alternate designs to select optimum design. Markov models and their variants are being widely used for performance analysis and estimation of VLSI electronic systems. 

This paper presents the comparative discussion of various deterministic and stochastic modeling approaches for performance estimation of large electronic systems and illustrates the applicability of such approaches. We propose theoretical framework showing use of semi-Markov based model for evaluating performance of abstracted VLSI systems.  
Next, we propose an extension to the existing approach for modeling of hierarchical bus structures, used as communication architecture. Our modeling approach provides estimation of performance parameters viz. estimation of bandwidth, PE utilization, average queue length at memory and average waiting time  seen by a PE. The input parameters to the model are number of PEs, the mean computation time of a PE and first and second moment of connection time between PE and memory.
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