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Chapter 1

Introduction

Field programmable gate arrays (FPGAs) are of great importance in the �eld of

recon�gurable computing. They allow to bene�t from the advantages of hardware

algorithms, for instance parallelism and pipelining, thereby reducing processing

times enormously. Since they can be recon�gured for multiple purposes, they also

lead to a high level of exibility.

On an FPGA a multitude of circuits (also called tasks) can be con�gured.

The available chip area can be shared among many tasks executing at the same

time. The sequence of tasks which is supposed to be performed can be handled

in two ways. The static version searches for an arrangement of tasks o�ine, i.e.

before the tasks are physically placed onto the FPGA. In the dynamic situation

tasks arrive online. Their requests to be allocated are processed one after another.

A dynamic task management system is responsible for searching for an alloca-

tion site of the new task. If such an allocation site exists, the tasks are loaded

immediately. Otherwise it might be possible to �nd an appropriate allocation

site after a subset of executing tasks has been recon�gured at another location.

Doing so, hopefully a block of contiguous cells is freed which is large enough to

accommodate the new task.

The goal of this thesis is to gauge the performance of genetic algorithms as an

approach to static as well as dynamic task arrangement. The following preview

outlines the structure of this thesis.

Chapter 2 briey explains the architecture of FPGAs. The special features of

dynamically recon�gurable FPGAs are described. Afterwards the chapter assess-

es the properties of FPGAs in comparison with other related devices. An FPGA

model is proposed which represents the basis for computations and analytical

examinations.

The two versions of the FPGA task arrangement problem, static and dynamic,
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