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Abstract

The goal of this project is to create a simulation environment for hardware-software codesign. It is

important to perform simulation of the hardware/software system at various stages of the codesign

process. In the environment, the hardware and software are viewed as two separate components

communicating through an interface. The modeling of the communication between the hardware

and software is done at a high level of abstraction so that a large class of systems can be simulated.

The hardware (described in the Verilog hardware description language) and software (written in 

language) run as two concurrent processes which communicate through BSD (Berkeley Software

Distribution) sockets. The processes can be placed on different machines and run in parallel. Anal-

ysis of the environment has shown that significant simulation speedups can be achieved if a high

degree of parallelism exists between the hardware and software and if there is a sufficient amount

of computational CPU time in the C process. In our experiments, .0032 CPU seconds of C code

execution per transfer were required to offset the communication overhead.
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Section 1
Introduction

1.1 Motivation and Goals

Many current digital applications contain both hardware and software components working

together to form a complete system. Hardware/software applications range from simple hand held

devices to complex computer systems. The design of the hardware and software components of a

system is referred to as hardware-software codesign. The codesign problem is not new; designers

have been developing hardware/software systems for years [8][20]. What is new is the methodolo-

gies associated with the concurrent development of the hardware and software components.

In our hardware-software codesign methodology, the goal is to design a system with a given set of

performance constraints at the lowest possible cost. The best mixed hardware/software system

arises by recognizing which portions of the system are better executed in software and which are

better implemented in hardware. The entire hardware/software system can be broken down into a

set of communicating sequential processes [6] which operate concurrently and interact with each

other. Our codesign methodology involves deciding which of these processes should be parti-

tioned into hardware and which should be partitioned into software.

The simulation of the hardware and software is an important part of codesign methodologies. The

hardware/software cosimulation provides the functional verification of the hardware and software

working together. Figure 1 shows how cosimulation fits into the codesign methodology [16] devel-

oped at Carnegie Mellon University. In our codesign methodology, the high level specification of

the system is a mixed hardware/software description. This initial description is partitioned with a

given set of constraints and optimization criteria to produce better hardware/software partitions.


