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Abstract

The first-release of Cairo University Particle Swarm optimization Hardware/sOftware
Partitioning (CUPSHOP) tool was previously developed at Cairo University. It accepts
Behavioral, Un-Timed, Algorithmic-Level, VHDL, designs representation, with limited
set of VHDL commands, and outputs a valid Hardware/ Software partition and schedule
for the design subject to a set of area/ power/ delay constraints. This thesis introduces a
Front-End enhancement CUPSHOP tool by enabling this tool to accept input designs
written in ANSI C. The developed Front end can accept hierarchical input C codes of
arbitrary number of levels. It extracts a corresponding control and data flow diagram
(CDFG) representation of the system, together with all the data base information needed
to define the design completely. This CDFG is fully compatible with the first release of
CUPSHORP, and can also be used with several HLS and HW/SW partitioning tools.

The work done in this thesis employs several open-source tools towards building a C-
input Front end for CUPSHOP. We invoke Eclipse IDE, an ANSI C editing and
debugging tool, for Hierarchical Call Tree (HCT) extraction. We also invoke GAUT, an
academic open source High-Level Synthesis tool for extracting Data Flow Graph (DFG)
from an input design written as a flat ANSI C code. We also use the MATLAB exchange
cementer library to add graph visualization capability to CUPSHOP. Finally, the
developed Front-End constructs an internal database of the input design that paves the
way for the HW/SW partitioning process and further, for final HDL code generation.

The main functionality of CUPSHOP’s C Front-End is to convert input designs written in
ANSI C language into CDFG representation. It should be highlighted that the CDFG is
fully describing the input design; hence it can provide the required backbone for the
HW/SW co-designs partitioning tool CUPSHOP and a High-Level synthesis tool as well.

The developed C front end is tested successfully against several published HLS
benchmarks, including benchmarks from CHStone suite.
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