
v

Embedded FPGA: Xilinx ZC706

Motivation

Rosetta Overview

Realistic Benchmarks

HLS Optimizations

Six designs from machine learning and video processing domains

Experimental Results

Conclusion & Future Work

Increasing Development of HLS for FPGAs

An open-source real-application based benchmark suite for 
software programmable FPGAs 

3R characteristics:
• Realistic applications with optimizations and constraints,

as it is complex enough for evaluating modern HLS tools
and techniques

• Retargetable to different FPGA platforms and HLS tools,
as it is specified in multiple programming languages

• Reducible to sub-kernels for effective
micro-benchmarking

Rosetta can serve as
• A realistic benchmark suite for HLS research community
• A useful design tutorial for HLS/FPGA users
We plan to further
• Continue to optimize current available applications
• Incorporate more applications from emerging domains

Find Rosetta here github.com/cornell-zhang/rosetta
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Need Realistic HLS Benchmarks

• For testing a rich set of synthesis directives in modern
HLS tools

• For evaluating new classes of HLS optimization
techniques

3D Rendering Optical Flow Face Detection

Digit Recognition Spam Filtering
Binarized Neural Network

To achieve application level constraints, Rosetta designs are 
customized using a variety of HLS optimization techniques:

• Datatype Customization: fixed-point types

• Compute Customization: parallel computing including loop
unrolling, loop pipelining, and dataflow pipelining

• Memory Customization: customized memory hierarchy including
data reuse and memory banking

• Communication Customization: proper data packing and careful
design of data layout

Cloud FPGA: AWS F1

https://github.com/cornell-zhang/rosetta

