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ABSTRACT
ROCCC (Riverside Optimizing Compiler for Configurable Computing) is a C to VHDL compilation 
framework specifically focused on FPGA-based code acceleration. Its focus is on compile time 
transformations and optimizations aimed at generating an efficient circuit from a loop nest. Its objectives 
are to maximize parallelism within the constraints of the target device, optimize clock cycle time by 
efficient pipelining and minimize the area utilized. Furthermore, ROCCC relies on extensive and unique 
loop analysis techniques to increase the reuse of data fetched from off-chip  memory. ROCCC 2.0 is a free 
and open source tool that supports a modular bottom-up  approach to the programming of FPGA 
accelerators, supporting code reuse at multiple levels while maintaining full compatibility with C.  It has 
been ported to several platforms including Xilinx development boards and the Convey Computers HC-1. 
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Detailed Description
Tutorial Goals: The tutorial will also cover the motivations, problems, and potentials of the even more 
difficult task of designing hardware accelerators from high level languages. The Riverside Optimizing 
Compiler for Configurable Computing (ROCCC) will be presented as an integral part of a working design 
flow for the creation of hardware accelerators from C.  A detailed description of both the internals and 
interface of the ROCCC compiler will be presented.  All of the novel features of ROCCC will be 
demonstrated and the motivations and usage will be discussed.

General Description: The tutorial material will cover the advancements made with the ROCCC 2.0 
compiler. Unlike similar tools designed for high-level synthesis, ROCCC does not support the generation 
of arbitrary hardware circuits. Rather, its focus is on compile time transformations and optimizations 
aimed at generating an efficient circuit from a loop  nest.  Analysis of what types of applications are 
appropriate for hardware accelerators and which are best suited for CPUs will be addressed.
! ROCCCʼs objectives are to maximize parallelism within the constraints of the target device, 
optimize clock cycle time by efficient pipelining and minimize the area utilized. Furthermore, ROCCC 
relies on extensive and unique loop analysis techniques to increase the reuse of data fetched from off-
chip  memory.  The specific optimizations necessary for creating an efficient circuit as well as control of 
those optimizations will be discussed and explained.  Both high level and low level optimizations can be 
controlled by the user, and the drastic effect of these optimizations will be demonstrated.
! One of the key factors in hardware development is reusability.  ROCCC supports reusability 
through the use of modules, which correspond to basic hardware blocks.  These modules can be used in 
the creation of larger modules and systems.  Modules are integrated directly into the pipelined hardware 
that is created by ROCCC, all without ever leaving the C level.  Examples of building larger systems from 
small modules will be shown in C and compared with HDL-based solutions.
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! For the demonstration of ROCCC, various high level examples in C will be shown and described 
and then compiled into hardware.  The resulting hardware will be shown in a simulation environment or 
running on an FPGA.  The ROCCC distribution and GUI will be demonstrated on the same machine that 
the presentation is made on, no additional equipment will be necessary.
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