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HARDWARE/SOFTWARE CO-DESIGN:
APPLICATION DOMAINS AND DESIGN TECHNOLOGIES

GIOVANNI DE MICHELI
Stanford University
Stanford, CA 94305

1. Introduction

The design of electronic systems is complex because of the interplay of
different components, which may be heterogeneous in nature. Moreover,
systems consist of a very large number of elementary constituents (e.g.,elec-
tronic transistors, machine-level instructions), which yield numerous design
options. System-level design benefits from the use of system-level computer-
aided design (CAD) tools to support modeling, validation and synthesis.
Whereas computer-aided design tools have reached maturity in the domain
of synthesizing and validating very large scale integration (VLSI) circuits,
few tools and structured design methodologies exist yet for electronic sys-
tems, due to their heterogeneous nature, where different components may
require different design techniques and where the interactions among het-
erogeneous components has to be dealt with.

Tt is often the case that most functions (e.g., computation, control) in a
system are performed by its digital component. There is an ongoing trend
in migrating analog-signal processing to digital-signal processing. While it
is obvious that the electronic industry needs computer-aided design tools
to support all facets of system design, we concentrate here on the digital
parts and refer to them as (digital) systems for brevity.

The majority of digital systems are programmable, and thus consist of
hardware and software components. The value of a system can be mea-
sured by some objectives that are specific to its application domain (e.g-,
performance, design and manufacturing cost, ease of programmability) and
it depends on both the hardware and the software components. Hard-
ware/software co-design means meeting system-level objectives by exploit-
ing the synergism of hardware and software through their concurrent design.
Since digital systems have different architectures and applications, there are
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