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Abstract

Recent years have seen the emergence of reconfigurable computer systems, based on close system-level integration of microprocessor systems and FPGA (Field Programmable Gate Array) systems. Over the years, these systems evolved from personal computers (PCs) with FPGA accelerator boards, to stand-alone general-purpose reconfigurable supercomputers.  While applications of limited inputs and outputs have generally performed extremely specially for computations that are well suited to the fine grain structure of FPGAs, the performance of general applications has been variable.    Many works in that area have therefore demonstrated that the performance of such reconfigurable machines is upper-bounded by the quality of their I/O architectures and the speed of data transfers.   Thus, the potential for high performance by one of these systems can be characterized by the sustained transfer rates and latencies between various machine subsystems.   In this work, we define a system level performance characterization benchmark and evaluation methodology that can delineate the potential sustained performance of modern reconfigurable systems.  The benchmark, known as GRAM, is designed around a Generalized Reconfigurable Architecture Model for reconfigurable computers.  Based on this generalized architecture, GRAM defines a suite of micro-benchmarks for the measurement of sustained bandwidth and latency in communication between various components of the GRAM.  In this presentation we define GRAM and the issues and concepts that led to it.  We also show how GRAM can highlight progress using a well-understood reference point as well as the efficiency of the system. We then use GRAM in a case study to characterize and compare the performance of the SRC-6E reconfigurable system, and quantify the progress accomplished between subsequent versions of the same machine.  It will be particularly shown that GRAM can efficiently spot potential improvements in hardware, software and firmware of a target system.  
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