z & G M 5 B

UNIX RiERGHE

(SR3ZhR)

Syed Mansoor Sarwar
(%) Robert Koretsky %
Syed Ageel Sarwar

ML TR A

China Machine Press A A 4



| 2 # B MK B K

UNIXRIERGRE

(323




English reprint edition copyright © 2001 by PEARSON
EDUCATION NORTH ASIA LTD and China Machine Press.

Original English language title: UNIX: The Textbook, by Syed
Mansoor Sarwar, Robert Koretsky and Syed Aqeel Sarwar.

All rights reserved.

Published by arrangement with the original publisher, Pearson
Education, Inc., publishing as Addison Wesley Longman, Inc.

This edition is authorized for sale only in People's Republic of
China (excluding the Special Administrative Region of Hong Kong and

Macau).

A £ W5 A Pearson Education 4 #(E B T H 8O BT IR
B, LIRSEHERERE.

AEBHNEICS: BF: 01-2002-1883

EEEREE (CIP) i

UNIXEAERAHA . TR /(6 ) g4k (Sarwar. S. M. ) &%
e BUBR L AR, 2002.8

(ZRIFIR B )

FAF L. UNIX: The Textbook

ISBN 7-111-10098-0

I.G--- I.g%- M. UNDHRVERSE - $Lh IV, TP316.8]
P ERMAE BECIPRIEZE (2002) 550171922

PUBE Tl BT stk i 7 E AR 228 BB 100037)
TAEgiE: £ =

R E S BEIRITEDR - FrE BIEILR R TRE R T
20024E8 H 85 IS 1 I ER R

850mm x 1168mm 1/32 - 2525613k

EN%L: 0001-3 0007t

EYr: 49.007T

A, @D, BT, 85T, A LFT iR



tEhRE BYE

XEEMURE, FELRKARHFRBANESTERNERRE, #FE
REBABERN ST TG T EZTEARE; BERXHENES, FEE
EREEEARBEHATSERLREDL . WA, Rl bmsEsg, %
HE =LA S HE AR B EFRE S, RN PHFEZ R L) R
BRI B RRETSR, RETre RSB e, VBRI T
s, RRETHAROES, REBEAME, XAFFEME, HNEHF
A=HE R M RHETEER

T, E2RERM R #EN T, REMHEISWRRBRE, %
WAARFRKA BT, XX HEVHE R ERBEEIE, a2k
i MEWEMMEREYERK LEEXERE, ARESEERAR RS
B, Ml ARBDHIRT, 2EERSERELTENREERYIL
THEBEM ZMBMIAFSEMESEZ LA, Bk, sEHE—HBEMER T
BB RE BT SR BERBROHEIMER, t25tHRE
. BREENHR—RAFENURZE,

PLB Tk it R EE E B AR A ARERIRD “BEENHERS .
B19984E s, REARIK TAEAMETHE. BFEMEEH L. &
SILER RS F1, {1 5Prentice Hall, Addison-Wesley, McGraw-Hill,
Morgan Kaufmann“§it FE 2 A REY T RIFHEIELE, NENBEM
¥UE FhEOM S B3E H Tanenbaum,  Stroustrup, Kemnighan, Jim Gray ¥ K& FK
H—MEMiES, D “HENMENE" HEFRHR, SHiEEET. IRk
. KREAYHEMNEE, CEABRTXEMNHRS A HEE,

“HRHBHEAE" R TESRTENIMEENE DB, BRANS
FEAMBE T HENEER S, BT SHIEE T BEmERNTE; W
RPREE BAYREIEREFEIEE, FREE LB iR4E
FFo 184, “HHRIBEAS" CRBETET NG, X HEEiRs
ST REFOM, HEFESEREANERBMANSERE, hit—5H
S5RBTT T BLHIERE,



R & AR RNV R EMEMBCEN B SR, #ERAEIMTEN
A BT R AR FBEE A—DNEBE: . R, HEQRNEIMAT BEHA K
HE, £ “EEHEF" WERRZTHEEARFITHEIES . HXAR
ARBCERRE, HPSMRERME “EANERERT £ MNEBRNEM,
WSAIFRES “EHMFRBE" ; ENERFHEBEMTVSEN THENB
AR RRRFERANAE, SSRGS, I TRIEX=ZEABH
BN, FRWRE T B A ERMERIIRS, FEARMEET PR
Be. JbatkE. HeXE. BHRERE. EEXE, FETERE. BY
K2, BHLKRF ., PEBEIRF . BRELIRY ., ARGERY. PEA
RA%., EEAMEAMRKRY. JLmElpR K2, hIlRE | BREETRE,
MK, B T¥k . PEERGEELZLUFAET O FEANE S KFEM
A TTENN & TR ERFEAR “SRXBREAR”, AR
PR A0 AR M

‘GRIFEMBE" REAHEFSREWERERESBHNSE, SEA
BRI EYBEESITEN ., 7] SRR BARLY “ERIEFELE
HMERE, BITBELEETX0SMEEHEER . HHRERABME, H
HFRIAERSFELEMLT., Stanford, U.C. Berkley . C.M.U. 25t R4 k2% .
MBS T RBFRIT. BARSH . BERR. HHEIERSEH. Bk,
SRR, BETR., B, BEENE. BERFESENIETENT L
LTRARAZOER, MASASE—ANEBETRITEZE. BHH=
TEWAE .. AHEHESHRMHILEFTRERRA, EXLRBGE 2 IMAE
BIESIZ T, EELHIETEIRENERTHEEMAZ.

WMBHTEE . EREEM . —REFE . TREOER. BRRRE, X
HRFEERNOEBE TREHRIE, ERNGBEHZERERE, MRHEK
BERERBIMNIBX LR BV EERD . BM SRR RRITAEZER
FHRES . £EARTRDEHAEEM BN TAEREBNSL TIRE, R
IR R AT

BT M4 : hzedu@hzbook.com
BEARHETE: (010) 68995265

PR AETERXE AEEES
HRBL4RAS: 100037



KEH
R RE
St
yoE &3
B o e
FRE R

K 2>
K PR

ERERERE

x

(P2 EmIT )
R0 S &Y
FIRE  FaP
#AVE Emk
2 e A2Rbig
EF Xk
&L e
ER EHE

£ EH
A F
& BA
WA=
X Bt &
e &
FKEX



"PREFACE

THE MATURING SUBJECT

Certainly a measure of the maturity of any technical subject matter is how assimilated
and formalized it becomes in the structure of the discipline that gave birth to it. From
perhaps an esoteric and theoretical (even idiosyncratic) start, useful scientific knowl-
edge follows a course upward to become a standard, codified, and above all, practical
universal discourse. The functional mechanisms that nurture this development have
always been an integral part of the scientific community at large.

WHy We Wrote THis Book

UNIX has reached that level of maturity in the computer science and engineering
fields, as witnessed by our writing of this textbook, which we felt was long overdue.
Together, we have more than 30 years of practical teaching experience at the col-
lege level. Our initial concept for this book grew out of our unwillingness to use
either the large, intractable UNIX reference sources or the short, “UNIX-for-Idiots”
guides to teach meaningful, complete, and relevant introductory classes on the sub-
Ject. Moreover, a textbook approach, with pedagogy incorporating in-chapter tutori-
als and exercises, as well as useful problem sets at the end of each chapter, allows
us to present all the important UNIX topics for a classroom lecture-laboratory-
homework presentation.We can achieve this presentation in a manner that is opti-
mal for learning (i.e., well-thought-out sequencing of topics, well-developed and
timely lessons, laboratory work, and homework exercises/problems synchronized
with the sequencing of chapters in the book). Additionally, because of the depth and
breadth of coverage of these topics, anyone interested in furthering their profes-
sional knowledge of the subject matter will also find this textbook useful.

THe Purposes of THIS Book

Our primary purpose is to describe to readers the UNIX application user’s interface
(AUD and to do it in a way that gives the reader insight into the inner workings of
the system, along with some important UNIX concepts, data structures, and algo-
rithms. Notable examples are the UNIX file and process concepts and 1/0 redirec-
tion. The secondary purpose of this textbook is to describe some important UNIX
software engineering tools for developers of C software and shell scripts. However,
we do not describe the UNIX applications programmer’s interface (API) in terms of
C libraries and UNIX system calls. In writing this textbook we assumed no previous
knowledge of UNIX or programming on the part of the reader.

vil



vill Preface

THE PRESENTATION FORMAT

The book is laced with many diagrams and tables, hundreds of in-chapter tutorials
and interactive shell sessions, in-chapter exercises, and end-of-chapter problems. A
syntax box for every command, tool, and application covered describes the syntax
of the command, its purpose, the output produced by the command, and its useful
options and features. In addition, every chapter contains a summary of the material
covered in the chapter.

PATHWAYS THROUGH THE TEXT

If this book is to be used as the main text for an introductory course in UNIX, all
the chapters should be covered, with the possible exception of Chapter 20. If the
book is to be used as a companion to the main text in an operating systems concepts
and principles course, the coverage of chapters would be dictated by the order in
which the main topics of the course are covered but should include Chapters 7, 12,
and 13. For use tn a C or Shell programming course, Chapters 7-20 and relevant
sections of Chapters 3—6 would be a great help to students. The extent of coverage
of Chapter 20 would depend on the nature of the course—partial coverage in an in-
troductory and full coverage in an advanced course.

THEe DESIGN OF FONTS

The following typefaces have been used in the book for various types of text items.

le Roman Keywords

Boldface Any character or string typed at the keyboa?dm B
Monospace (commands, shell variables, and user input)

Monospace Commands, tools, applications, and their options in the text

Talic A word being used as a word and text being emphasized B
Roman Everything else, including file pathnames

The keyboard presses are enclosed in angle brackets (e.g., <Enter> and <Ctrl-D>).
The instruction “press <Ctrl-D>" means to hold the <Ctrl> key down while pressing
the <D> key. This instruction is also denoted ~D.

SUPPLEMENTS

A comprehensive and informational Web site containing solutions to the In-Chapter
Exercises, source code, and further references and links to other UNIX sites can be
found at http://lhotse.up.edw/. Also, you can link to this site from the Addison Wesley
Web Site at www.awl.com/cseng/titles/0-201-61260-7. Solutions to the Problems at
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the end of each chapter are available exclusively to professors using this book to
teach a course. For information on obtaining these solutions, please contact your
local Addison-Wesley sales representative.

We take full responsibility for any errors in the book. You can send your error reports
and comrtients to us at sarwar@egr.up.edu (or sarwar@up.edu) and bobk@egr.up.edu
(or bobk@up.edu). We will incorporate your feedback and fix any errors in subse-
quent printings.
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