Exploring SoC Communication Architectures for Performance and Power
	Prof. Nikil Dutt

	Center for Embedded Computer Systems

	University of California at Irvine

	Irvine, CA 92697-3425

	http://www.ics.uci.edu/~dutt

	Email: dutt@uci.edu


ABSTRACT

With the increasing complexity of System-on-chips (SoCs), designers have begun using an IP-based SoC design methodology that permits reuse of key SoC functional components, connected using standard on-chip bus communication protocols. Since the communication architecture that connects components in these SoC designs significantly impacts system performance and power, it is imperative that designers efficiently explore the communication design early in the design flow. Transaction Level Modeling (TLM) is an emerging abstraction that facilitates early exploration of SoC architectures. This talk presents our work in two related areas:

1. The Cycle Count Accurate at Transaction Boundaries (CCATB) modeling abstraction that is a fast, efficient and flexible approach for exploring bus-based communication architectures in SoC designs. CCATB models not only take less time to model but are also faster to simulate than existing modeling abstractions for communication architecture exploration.

2. A floorplan-aware automated approach for bus-based communication architecture synthesis (FABSYN). It is obvious that without incorporating physical design information, exploration of communication architectures can result in meaningless, or worse yet, incorrect design decisions. Our synthesis flow incorporates a high-level floorplanning and wire delay estimation engine to evaluate the feasibility of the synthesized bus architecture and detect timing violations early in the design flow.

I will present the results of our work on several industrial case studies that demonstrate the utility and efficacy of our techniques.

The talk will conclude with an outline of our ongoing work on the development of an SoC power estimation and optimization framework at this high abstraction level, using automated exploration techniques to quickly and reliably evaluate different design configurations that trade off power and performance. 
