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ABSTRACT:

As growing power dissipation and thermal effects disrupted the rising clock frequency trend
and threatened to annul Moore's law, the computing industry has switched its route to higher
performance through parallel processing. GPUs and FPGAs are becoming popular systems for
speeding up computation-intensive kernels of scientific, imaging, and simulation

applications. GPUs can execute thousands of concurrent threads, while FPGAs provide
customized concurrency for highly parallel kernels. However, exploiting the parallelism
available in these applications is currently not a push-button task. Often the programmer has to
expose the application's fine- and coarse-grained parallelism by using special programming
languages. CUDA and OpenCL are such parallel languages that are driven by the GPU industry
and are gaining popularity. Based on a collaborative effort from UIUC, UCLA and ADSC, we have
been working on a new CUDA-to-FPGA design flow called FCUDA, which efficiently maps
parallelism exposed in CUDA onto the reconfigurable fabric. Such a design flow would enable
high parallelism expression, common frontend language for heterogeneous compute platforms,
and performance porting between GPU and FPGA. Experimental results show that FCUDA

can transform GPU software kernels to FPGA implementations that offer competitive
performance compared to GPU executions but at a fraction of the energy cost.
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