Sl

L
v O
_.|
Z
Wl
<

oI

e

W

[2] Christopher Hallinan #




4

R B AR ST

ERIJDUX)

>3

(JE30HR )

Chnstopher Hallinan &

Hﬂk LS



BEEMEE (CIP) #iF

AR Linux FF&: X/ (%) BBAF (Hallinan, C.)
Z. —Jbx: ARBEHHRE, 2008.2

(B3R R AR %)

ISBN 978-7-115-17225-9

[. #&- 1I. #- II. Linux #ERG—FEFWIH—%E
3 V. TP316.89

H E R A B B8 CIP 3B (2007) 55 179494 5
MR B

Onginal edition, entitled Embedded Linux Primer, 0131679848 by Christopher Hallinan, published by Pearson
Education, Inc, publishing as Prentice Hall, Copyright © 2007 by Pearson Education, Inc.

All rights reserved. No part of this book may be reproduced or transmitted 1n any form or by any means,
electronic or mechamcal, including photocopying, recording or by any information storage retrieval system,
without permission from Pearson Education, Inc

Chna edition published by PEARSON EDUCATION ASIA LTD., and POSTS & TELECOMMUNICATIONS
PRESS Copyright © 2007.

This editton 1s manufactured 1n the People’s Republic of China, and 1s authorized for sale only 1n People’s
Republic of China excluding Hong Kong, Macau and Taiwan,

RFREARFKNERA (FEFEPEEFE. RIHNITHERITEAERRX) #HE.

A HEMH Pearson Education (A EHHIER) BABHARE. THREETBHEE.

FGR R AR F3E
XA Linux 7 & (33RR)
L [%] Chnstopher Hallinan
JHERE X

¢ ARBHEBERLEHREST  AWEXXSEFH145
BE4% 100061 B FEff 315@ptpress com cn
Wik http //www ptpress com cn

=TT F1 A PR A F] B
FEPREBEILRRATHREH
& JF4. 800x1000 1/16

ENgk: 3525

FH: 148 TF 2008 42 HH 1 1K

EN#L- 1-3000 #} 2008 4F 2 A@JESE 1 REPRI

EENEREIZS BT 01-2007-5296 %
ISBN 978-7-115-17225-9/TP
Efr: 88.00 5T
EERS R (010)67132705 EDEREHL: (010)67129223

FSiE#E: (010)67171154




ABRE

FERE BLESWOVRAR Linux FIASIBER. TERSEIE. ANBISER.
Linux PORZ. POREEII. FRESIDISIL. Bootloader. IREIKRIELRY. STEFESS. MTD
FERS. BusyBox. MARFIRINE. FRTE. FUIBIREAR. ERERAZ Linux KZF
2. Linux SSUYES,

ABESE—EN C IBSHESN, IANSEMNDENGES T RORALT
BN BRITA2)Bse.



About the Author

Christopher Hallinan is currently field applications engineer for Monta Vista
Software, living and working in Massachusetts. Chris has spent more than 25 years
in the networking and communications marketplace mostly in various product
development roles, where he developed a strong background in the space where
hardware meets software. Prior to joining Monta Vista, Chris spent four years as an
independent Linux consultant providing custom Linux board ports, device drivers,
and bootloaders. Chris’s introduction to the open source community was through
contributions to the popular U-Boot bootloader. When not messing about with
Linux, he is often found singing and playing a Taylor or Martin.



10 my mother Edythe, whose courage, confidence, and grace

have been an inspiration to us all.



Acknowledgments

[ am constantly amazed by the graciousness of open source developers. I am hum-
bled by the talent in our community that often far exceeds my own. During the
course of this project, I reached out to many people in the Linux and open source
community with questions. Most often my questions were quickly answered and
with encouragement. In no particular order, I'd like to express my gratitude to the
following members of the Linux and open source community who have contributed
answers to my questions:

Dan Malek provided inspiriation for some of the contents of Chapter 2, “Your
First Embedded Experience.” '

Dan Kegel and Daniel Jacobowitz patiently answered my toolchain questions.

Scott Anderson provided the original ideas for the gdb macros presented in
Chapter 14, “Kernel Debugging Techniques.”

Brad Dixon continues to challenge and expand my technical vision through his
own.

George Davis answered my ARM questions.

Jim Lewis provided comments and suggestions on the MT'D coverage.
Cal Erickson answered my gdb use questions.

John Twomey advised on Chapter 3, “Processor Basics.”

Lee Revell, Sven-Thorsten Dietrich, and Daniel Walker advised on real time
Linux content. Klaas van Gend provided excellent feedback and ideas for my devel-
opment tools and debugging content.



Acknowledgments

Many thanks to AMCC, Embedded Planet, Ultimate Solutions, and United
Electronic Industries for providing hardware for the examples. Many thanks to my
employer, Monta Vista Software, for tolerating the occasional distraction and for pro-
viding software for some of the examples. Many others contributed ideas, encour-
agement, and support over the course of the project. To them I am also grateful.

I wish to acknowledge my sincere appreciation to my primary review team, who
promptly read each chapter and provided excellent feedback, comments, and ideas.
Thank you Arnold Robbins, Sandy Terrace, Kurt Lloyd, and Rob Farber. Thanks
also to David Brief, who reviewed the proposal and provided valuable input on the
book’s organization. Many thanks to Arnold for helping this newbie learn the ropes
of writing a technical book. While every attempt has been made to eliminate mis-
takes, those that remain are solely my own.

I want to thank Mark L. Taub for bringing this project to fruition and for his
encouragement and infinite patience! I wish to thank the production team includ-
ing Kristy Hart, Jennifer Cramer, Krista Hansing, and Cheryl Lenser.

And finally, a very special and heartfelt thank you to Cary Dillman who read each
chapter as it was written, and for her constant encouragement and her occasional
sacrifice throughout the project.

—Chris Hallinan



Foreword

Computers are everywhere.

This fact, of course, is not a surprise to anyone who hasn’t been living in a cave
during the past 25 years or so. And you probably know that computers aren’t just
on our deskrops, in our kitchens, and, increasingly, in our living rooms holding our
music collections. They're also in our microwave ovens, our regular ovens, our cell-
phones, and our portable digital music players.

And if you're holding this book, you probably know a lot, or are interested in
learning more about, these embedded computer systems.

Until not too long ago, embedded systems were not very powerful, and they ran
special-purpose, proprietary operating systems that were very different from industry-
standard ones. (Plus, they were much harder to develop for.) Today, embedded com-
puters are as powerful as, if not more than, a modern home computer. (Consider the
high-end gaming consoles, for example.)

Along with this power comes the capability to run a full-fledged operating sys-
tem such as Linux. Using a system such as Linux for an embedded product makes
a lot of sense. A large community of developers are making it possible. The devel-
opment environment and the deployment environment can be surprisingly similar,
which makes your life as a developer much easier. And you have both the security
of a protected address space that a virtual memory-based system gives you, and the
power and flexibility of a multiuser, multiprocess system. That’s a good deal all
around.

For this reason, companies all over the world are using Linux on many devices
such as PDAs, home entertainment systems, and even, believe it or not, cellphones!



Foreword

I'm excited about this book. It provides an excellent “guide up the learning curve”
for the developer who wants to use Linux for his or her embedded system. It’s clear,
well-written, and well-organized; Chriss knowledge and understanding show
through art every turn. It’s not only informative and helpful—it’s also enjoyable to
read.

I hope you both learn something and have fun at the same time. I know I did.
Arnold Robbins

Series Editor
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