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Abstract

Although embedded systems have been around for
quite a long time, just in recent years they have at-
tracted major industry and academic interest. There
is a perception that a computing paradigm shift is tak-
ing place, and so the need to provide computer science
students with the required expertise in the field. In
this paper we describe our experience of using a recon-
figurable computing platform throughout a number of
courses. By doing so we allow students to get acquired
to embedded systems concepts and practices under dif-
ferent contexts in the normal curriculum. The applica-
tion of this strategy have allowed considerable gains
for students taking embedded system courses, research
projects in the field, and also professional activities.

1 Introduction

In recent years embedded computing has emerged as
the new paradigm for the design and implementation of
modern computer systems. They consist in the fastest
growing market share for computing products, already
accounting for the largest number of systems being de-
ployed [15]. In terms of total revenue, they should also
overtake desktop-based systems in just a few years.
Typical examples of embedded systems include digital
cameras, mobile phones, automotive control devices,
and medical equipment, among others.

As it happens during any technology shift period,
skills shortage can be a problem as the current curricu-
Ium may not address the whole set of issues involved.
The range of skills required for embedded systems de-
sign encompass knowledge about hardware devices,
computer architecture, microprocessor, and high-level
language programming, among others [17]. Although
these topics are adequately taught in Computer Science
and Engineering courses, students tend to see them as
isolated units, with little relation to embedded systems.
We believe that reconfigurable computing [6] can be
used as a platform for teaching all of those subjects,
and also to expose students to some of the main con-
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cepts and practices in that field.

In this paper we describe our experience on how
teaching computer architecture and related courses us-
ing reconfigurable computing allows students for a bet-
ter understanding of key concepts involved in embed-
ded systems design and implementation. The remain-
ing sections discuss related technologies and concepts
(2), the platform and tools employed by our courses
(3), and how key concepts related to embedded sys-
tems are inferred from those disciplines (4). That sec-
tion also describes how this strategy paves the way for
research projects based on embedded systems. Finally,
the last section (5) brings the conclusions of our expe-
rience and future directions.

2 Embedded Systems and Recon-
figurable Computing

An embedded system can be described in general terms
as an application specific system implemented using a
programmable processor, usually integrated with other
hardware devices such as sensors and actuators [4]. As
opposed to desktop-based systems, embedded systems
are designed to deliver the expected functionality and
performance for one (or just a few) task, usually be-
ing part of a larger system. Key characteristics often
required in such systems include real-time constraints,
low-power consumption, and low-production cost. An
important design decision is the so called hardware-
software partitioning, defining the tasks that will be
executed by an ASIC (Application Specific Integrated
Circuit), or a software programmable microprocessor.
The latter approach can be done using off-the-shelf
devices, typically a microcontroller, or developing a
SoC (System-on-Chip), with reusable IP (Intellectual
Property) components. It should be noticed that the
semiconductor industry is shifitting towards SoCs, as
pointed out by the latest version of the International
Technology Roadmap for Semiconductors [9].

An alternative to those approaches is to use recon-
figurable computing [6], a technology based on repro-
grammable integrated circuits, nowadays commonly
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