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Preface

This book presents the perspective of the ADRIATIC project for the
design of reconfigurable systems-on-chip, as perceived in the course of the
research during 2001 - 2004. The project provided: (a) a high-level
hardware/software co-design and co-verification methodology and tools for
reconfigurable systems-on-chip, supplemented with back-end design tools
for the implementation of the reconfigurable logic blocks of the chip, (b) the
definition of the technological requirements for reconfigurable processors
for wireless terminals and (c) the implementation of MPEG-4, WCDMA and
WLAN design cases to validate the methodology and tools.

Reconfigurability is becoming an important part of System-on-Chip
(SoC) design to cope with the increasing demands for simultaneous
flexibility and computational power. Current hardware/software co-design
methodologies provide little support for dealing with the additional design
dimension introduced. Further support at the system-level is needed for the
identification and modelling of dynamically re-configurable function blocks,
for efficient design space exploration, partitioning and mapping, and for
performance evaluation. The overhead effects, e.g. context switching and
configuration data, should be included in the modelling already at the
system-level in order to produce credible information for decision-making.

This book focuses on hardware/software co-design applied for
reconfigurable SoCs. We discuss exploration of additional requirements
due to reconfigurability, report extensions to two C++ based
languages/methodologies, SystemC and OCAPI-XL, to support those
requirements, and present results of three case studies in the wireless and
multimedia communication domain that were used for the validation of the
approaches.
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The book includes nine chapters, divided in three parts: Part A contains
Chapters 1 — 3 and provides an introduction to reconfigurable systems-on-
chip; Part B contains Chapters 4 — 6 and describes in detail the proposed
system level design methodology and the associated tools; Part C, which
contains Chapters 7 — 9, provides the details of applying the proposed
methodology in practice.
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RECONFIGURABLE SYSTEMS






Chapter 1

INTRODUCTION TO RECONFIGURABLE
HARDWARE

Konstantinos Masselos'? and Nikolaos S. Voros'
U INTRACOM S.A., Hellenic Telecommunications and Electronics Industry, Greece
2 Currently with Imperial College of Science Technology and Medicine. United Kingdom

Abstract: This chapter introduces the reader to main concepts of reconfigurable
computing and reconfigurable hardware. Different types of reconfiguration are
discussed. A detatled classification of reconfigurable architectures with respect
to the granularity of their building blocks, the reconfiguration scheme and the
system level coupling is also presented.

Key words: Reconfigurable hardware, reconfigurable architectures, reconfiguration,
reconfigurable computing

1. RECONFIGURABLE COMPUTING AND
RECONFIGURABLE HARDWARE

Reconfigurable computing refers to systems incorporating some form of
hardware programmability—customizing how the hardware is used using a
number of physical control points [2]. These control points can then be
changed periodically in order to execute different applications using the
same hardware. Reconfigurable hardware offers a good balance between
implementation efficiency and flexibility as shown in Figure 1-1. This is
because reconfigurable hardware combines post-fabrication programmability
with the spatial (parallel) computation style [2] of application specific
integrated circuits (ASICs), which is more efficient in comparison to the
temporal (sequential) computation style of instruction set processors.

Due to the increasing flexibility requirements (e.g. for adaptation to
different evolving standards and operating conditions) that are imposed by
computationally intensive applications such as wireless communications,
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16 Chapter 1

devices need to be highly adaptable to the running applications. On the other
hand, efficient realizations of such applications are required, especially in
the resources they use during deployment, where power consumption must
be traded against perceived quality of the application. The contradictory
requirements for flexibility and implementation efficiency cannot be
satisfled by conventional instruction set processors and ASICs.
Reconfigurable hardware forms an interesting implementation option in such
cases.
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Figure 1-1. Positioning of reconfigurable hardware

There are also other reasons why to use reconfigurable resources in
system-on-chip (SoC) design. The increasing non-recurring engineering
(NRE) costs push designers to use same SoC in several applications and
products for achieving low cost per chip. The presence of reconfigurable
resources allows the fine tuning of the chip for different products or product
variations. Also, the increasing complexity in the future designs adds the
possibility of including design flows, which can require costly and slow
redesign of the chip. Reconfigurable elements are often homogenous arrays,
which can be pre-verified to minimize the possibility of having design
errors. Also the post-manufacturing programmability allows correction or
circumvention of problems later than with fixed hardware.



