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Preface

Contents:
Organization of This Book

Conventions Used in This Book
We'd Like to Hear from Y ou
Acknowledgments

Lately it seems that two topics crop up in conversation after conversation: the
stock market and Linux. Asfor the stock market, I'm something of a pessimist.
When friends and even perfect strangers continually recount their recent
financial successes, | conclude that a stock market correction is overdue. (I've
shifted my investments to bonds.)

Asfor Linux, I'm considerably more - perhaps wildly - optimistic. When my
realtor tells me about the TV feature on Linux she saw on CNN, | seeitasa
harbinger of Linux Spring. Like her, my cable TV repairman, and my colleague
in the next office, you've probably heard about Linux from a magazine, radio or
TV program, or afriend. Y ou're wondering what Linux is about and whether
you should giveit atry. If so, particularly if you currently use Microsoft
Windows, this book was written for you.

Not long ago, Linux was the plaything of the technical elite. Today, however,
Linux is much easier to use. Every day brings a new tool or feature designed for
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ease of use. If you work with Microsoft Windows and have dabbled abitin MS-
DOS, or are curious about what happens inside Windows, you can install and
configure Linux. Thousands of people from all walks of life - even journalists,
who are notorious for their technical ineptitude - have aready done so.

This book will make your Linux journey easier, by giving you the big picture,
providing you with step-by-step procedures, and getting you started doing
useful or fun activities, such as word processing or games. This book focuses on
the needs of the new Linux user and on desktop Linux applications. You'll learn
about networks and servers, but the details of those topics are left for more
advanced books.

This book includes a CD-ROM that contains Debian GNU/Linux, so you have
in your hand all you need to get started using Linux. Much of the material in
this book appliesto Linux generally and not merely to Debian GNU/Linux; so,
even if you prefer to use another Linux distribution, you'll probably find this
book useful.

Organization of This Book

Chapter 1, Why Run Linux?, is designed to introduce you to Linux and help
you determine whether Linux is appropriate for you.

Chapter 2, Preparing to Install Linux, helps you understand what's involved
ininstalling Linux and guides you through a procedure to gather information
needed to successfully install Linux.

Chapter 3, Installing Linux, takes you step-by-step through the installation of
Linux.

Chapter 4, I ssuing Linux Commands, describes the basics of how to use the
Linux command-line interface, which resembles MS-DOS but is much more
powerful and sophisticated.

Chapter 5, Installing and Configuring the X Window System, shows you how
to install and configure X.

Chapter 6, Using the X Window System, shows you how to use X, the
graphical user interface included with Debian GNU/Linux. If you've used
Microsoft Windows, you'll find X familiar and easy to use.

Chapter 7, Configuring and Administering Linux, shows you how to
configure your Linux system. Administering a multi-user operating system such
as Linux is somewhat more complicated than administering a single-user
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operating system, but Linux includes tools that simplify the work.

Chapter 8, Using Linux Applications and Clients, describes several of the
most popular applications available for Linux, including desktop suites and
word processors.

Chapter 9, Playing Linux Games, describes several of the most popular games
available for Linux. The chapter also shows you how to run your favorite
Microsoft Windows games under Linux.

Chapter 10, Setting Up a Linux-Based LAN, shows you how to connect your
Linux system to other systems on your local area network.

Chapter 11, Getting Connected to the | nternet, shows you how to connect via
your Internet Service Provider (I1SP) to the Internet. Once connected, you can
use your Linux system to surf the Web and access other familiar Internet
Services.

Chapter 12, Setting Up a Linux-Based WAN, shows you how to set up servers
that users around the world can access via the Internet. For example, you'll
learn how to install and configure Apache, the world's most popular web server.

Chapter 13, Conquering the BASH Shell, digs deeper into the BASH shell,
the Linux command-line interface first introduced in Chapter 4. Here you'll see
firsthand just how powerful and easy to use Linux can be.

Appendix A, Linux Directory Tree, describes the structure of the principal
Debian GNU/Linux directories.

Appendix B, Principal Linux Files, describes the principal Debian
GNU/Linux configuration files.

Appendix C, The Debian Package Management Utilities, describes the
utilities provided by Debian GNU/Linux for working with packages. These
utilities let you install applications, uninstall applications, and query a database
that describes installed applications. This appendix aso includes commands for
installing the applications described in this book.

Appendix D, Managing the Boot Process, explains how PCs boot and
describes how to configure your system to conveniently boot Linux.

Appendix E, Linux Command Quick Reference, briefly describes the most
useful Linux commands. It also presents Linux equivalents for common MS-
DOS commands.
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Appendix F, Open Publication License, describes the Open Publication
License this book is distributed under.

The glossary defines terms used in the book. Use it to spare yourself the effort
of searching the index to discover the page on which aterm is defined.
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Conventions Used in This Book

The following typographical conventions are used in this book:
Boldface

indicates a keyboard command, such as Enter.
Constant wi dth

indicates command-line computer output, code examples, and keyboard
accelerators (See "Keyboard Accelerators' later in this section).
Constant wdth italic

indicates variables in examples.
Constant w dth bold

indicates user input in examples.
Italic

introduces new terms and indicates URL s or user-defined files and

directories, commands, command options, file extensions, filenames,
directory or folder names, and pathnames.

Path Notation
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| use a shorthand notation to indicate paths. Instead of writing "Click on the
Start menu, then click on Find, then Files or Folders,” | write: Start —+ Find —+
Files or Folders. | distinguish menus, dialog boxes, buttons, or other GUI
elements only when the context would otherwise be unclear. Simply look for
the GUI element whose label matches an element of the path.

Keyboard Accelerators

In akeyboard accelerator (such as Ctrl-Alt-Del), a dash indicates that the keys
should be held down simultaneously, whereas a space means that the keys
should be pressed sequentially. For example, Ctrl-Esc indicates that the Ctrl
and Esc keys should be held down ssimultaneously; whereas Ctrl Esc means
that the Ctrl and Esc keys should be pressed sequentially.

Where a keyboard accelerator contains an uppercase letter, you should not type
the Shift key unlessit's given explicitly. For example, Ctrl-C indicates that you
should pressthe Ctrl and C keys; Ctrl-Shift-C indicates that you should press
the Ctrl, Shift, and C keys.
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We'd Like to Hear from You

| tested and verified the information in this book to the best of my ability, but
you may find that features have changed or that I've made a mistake. Please | et
O'Reilly know about any errors you find, by writing:

O'Reilly & Associates, Inc.

101 Morris Street

Sebastopol, CA 95472

800-998-9938 (U.S. and Canada)
707-829-0515 (International and local)
707-829-0104 (fax)

To ask technical questions or to comment on this book, please send email to
bookquestions@oreilly.com.
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1. Why Run Linux?

Contents:
Linux at Home and at Work

What is Linux?
Reasons to Choose or Not Choose Linux
Linux Resources on the Internet

This chapter introduces you to the upstart operating system Linux. It helpsyou
determine whether Linux is right for you, by surveying the features and
performance that Linux offers. It demonstrates that choosing Linux isa
practical - even wise - decision for many computer users. The chapter also helps
you feel at home with Linux and other Linux users, by introducing you to the
history and culture of Linux. Finaly, it points you to some popular gathering
places on the Internet where you can correspond with other Linux users, get up-
to-the-minute Linux news and information, and obtain free technical support.

1.1 Linux at Home and at Work

Perhaps you learned about Linux from atrusted friend, whose enthusiasm and
ready answers convinced you to learn more about Linux, or perhaps an article
or anecdote that mentioned Linux simply sparked your curiosity. In any case,
you may find it interesting to learn what other computer users, ranging from PC
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hobbyist to guru, have accomplished by using Linux:

. Tired of slow telephone modem transfer rates, a PC owner leases a cable
modem that provides high-speed transfers. He installs the new modem in
aLinux system that routes packets to and from the computers of other
family members. Now the entire family can simultaneously surf the Web
at warp speed.

. Struggling to complete a dissertation, a graduate student determines that
most of his problems stem from bugs and inadequate features of his
word processing program. Dumping Microsoft Windows and Microsoft
Word, he loads Linux onto his computer and uses free text processing
software he downloads from the Web. In contrast to the frequent system
hangs and lost work he experienced with Windows, his new system runs
for over 100 days before needing to be shutdown for installation of new
hardware.

. Considered among the world's best, the experienced graphics artists at
Digital Domain have generated visual effects for such films as Apollo
13, Dante's Peak, The Fifth Element, Interview with the Vampire, and
True Lies. But when director James Cameron selected Digital Domain to
conjure visual effectsfor Titanic, the artists faced a task of
unprecedented size and complexity. Concerned to obtain enormous
computing power at the lowest cost, they purchased 160 DEC Alpha
computers. Most DEC Alpha users run Microsoft Windows NT or
Digital Unix as an operating system. However, Digital Domain chose to
run Linux on 105 of their new computers. If you've seen Titanic and
Digital Domain's breathtaking effects, you know what a good decision
thiswas.

. Needing a supercomputer, but having a budget sufficient for only a
minicomputer, scientists at the Los Alamos National Laboratory created
Avalon, asystem of 70 networked computers that run Linux. Instead of
millions of dollars, the scientists spent only about $152,000 - none of it
on software, because Linux isfree. Their Avalon system performs more
than 10 billion floating-point operations per second, roughly on par with
the Silicon Graphics Origin2000 system, which costs $1.8 million. Linux-
based Avalon ranks as the 315th fastest computer in the world.

Linux began as a hacker's playground, but has become progressively easier to
use and consequently more popular: today, perhaps as many as 7.5 million
computers run Linux. Many Linux users are not hackers, but relatively ordinary
computer users. Linux has become an operating system of formidable appeal
and potential:

. 1n 1996, computing trade magazine Infowor|d named Linux "Best
Computer Desktop Operating System." A year later, they named the
Linux community "Best Tech Support Organization."

. The cover of the August 10, 1998, issue of the influential business
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magazine Forbes featured super-programmer Linus Torvalds, author of
the Linux kernel. The article pointed out that Intel, IBM, Netscape,
Oracle, and other computing industry giants have taken a keen
commercia interest in Linux and other open-source software.

. Market research firm International Data Corporation reported that in
1998, Linux held 17.2% of the server operating system market, up 212%
from 1997. In contrast, Microsoft's flagship operating system, Windows
NT, held a 36% market share - barely twice as great.

. Lawyers defending Microsoft against the U.S. government's antitrust
charges argued that Linux poses areal threat to Microsoft's domination
of the desktop operating systems market.
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1.2 What is Linux?

Linux is an operating system, a software program that controls your computer.
Most vendors load an operating system onto the hard drive of a PC before
delivering the PC, so, unless the hard drive of your PC has failed, you may not
understand the function of an operating system.

An operating system solves severa problems arising from hardware variation.
Asyou're aware, no two PC models (or models of other computers, for that
matter) have identical hardware. For example, some PCs have an IDE hard
drive, whereas others have a SCSI hard drive. Some PCs have one hard drive,
others have two or more. Most PCs have a CD-ROM drive, but some do not.
Some PCs have an Intel Pentium CPU, whereas others have an AMD K-6, and
SO on. Suppose that, in aworld without operating systems, you're programming
anew PC application, perhaps a new multimedia word processor. Y our
application must cope with all the possible variations of PC hardware. Asa
result, it becomes bulky and complex. Users don't like it because it consumes
too much hard drive space, takes along time to load, and - because of its size
and complexity - has more bugs than it should.

Operating systems solve this problem by providing a single standard way for
applications to access hardware devices. When an operating system exists,
applications can be more compact, because they share the commonly used code
for accessing the hardware. Applications can also be more reliable because this
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code iswritten only once, and by expert programmers, rather than by every
application programmers.

Asyou'll soon learn, operating systems do many other things as well; for
example, they generally provide afilesystem so that you can store and retrieve
data, and a user interface so that you can control the operation of your
computer. However, if you think of a computer's operating system asits
subconscious mind, you won't be far off the mark. It's the computer's conscious
mind - applications such as word processors and spreadsheets - that do useful
work. But, without the subconscious - the operating system - the computer
would cease breathing and applications would not function.

Pronouncing Linux

Internet newsgroup participants have long debated the proper pronunciation of
Linux. Because the name Linux was conferred by Linux kernel author Linus
Torvalds, his pronunciation of the word should reign as standard as | seeit.
However, Linusis Finnish and his pronunciation of Linux is difficult for
English speakers to approximate. Consequently, many variationsin
pronunciation have arisen. The most popular pronunciation sounds as though
the word were spelled Linnucks, with the stress on the first syllable.

If your computer has a sound card, you can hear how Linus Torvalds
pronounces Linux: http://www.ssc.con/Ij/linuxsay.html.

1.2.1 PC Operating Systems

Now that you know what an operating system is, you may be wondering what
operating system your PC uses. Chances are, your PC operating system was
provided by Microsoft. Table 1.1 shows the sales of several popular desktop
operating systems during 1997 and projected sales for 2001.[ 1] Bear in mind
that, because Linux is afree operating system, Linux sales are a mere fraction
of Linux installations. Moreover, unlike most commercial operating systems,
Linux is not sold under terms of a per-seat license; a company isfreeto
purchase asingle Linux CD-ROM diskette and install Linux on as many
computer systems asthey like.

[1] Source: International Data Corporation.

Table 1.1: Sales of Popular Desktop Operating
Systems
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Operating System 1997[ 2] 12001 (est.)[ 3]
Windows 95/98 69.4% |65.0%
Windows NT Workstation | 9.2 26.2

DOS with Windows3.x | 7.7 0.3

MacOS 4.6 1.9

Linux 24 4.2

DOS without Windows 2.3 0.3

Unix 1.0 0.5

OS2 Warp 0.8 1.2

Other 2.7 0.5

[2] U.S. sales of desktop operating systems as percent of market.

[3] Includes IBM, Digital Research (DR), and Microsoft versions
of DOS.

As the table shows, your desktop computer is probably running Microsoft
Windows 95 or Windows 98, which together accounted for over 69% of 1997
sales. The sales of Linux were miniscule in comparison: amere 2.4%. As
explained, these figures don't do full justice to the ubiquity of Linux.
Nevertheless, notice that sales of Linux are expected to almost double, whereas
those of Windows 95/98 are expected to slightly contract.

Later in this chapter you'll learn how Linux is distributed, but recall that Linux
was termed a free operating system. If you have a high-speed Internet
connection, you can download, install, and use Linux without paying anyone
for anything (except perhaps your Internet Service Provider, who may impose a
connection fee). It's anyone's guess how many people have downloaded Linux,
but estimates indicate that between 7 and 10 million computers run Linux.

Moreover, many Linux users run Linux not as a desktop computer but as a
server, which is powered up and on-online 24 hours per day, connected (at |east
occasionally) to the Internet, and ready to provide services to requesting clients.
For example, many Linux users run web servers, hosting web sites browsed by
users worldwide. But, the number of desktop Linux users - those who power on
their computer to use it and power it off when they're done - isrising.

Desktop use of Linux isthe focus of this book. However, if you're unfamiliar
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with Linux and Unix, this book isright for you even if you plan to establish a
Linux server. Thisbook will take you through the basics of setting up and using
Linux. After you've mastered what this book offers, you should consult
Running Linux, Third Edition, Matt Welsh, Matthias Kalle Dalheimer and Lar
Kaufman (O'Rellly, 1999), a more advanced book that focuses on setting up and
using Linux servers.

1.2.2 How Linux is Different

Linux is distinguished from many popular operating systems in three important
way’s.

. Linux isacross-platform operating system that runs on many computer
models. Only Unix, an ancestor of Linux, rivals Linux in this respect. In
comparison, Windows 95 and Windows 98 run only on CPUs having the
Intel architecture. Windows NT runs only on CPUs having the Intel
architecture or the DEC Alpha.

. Linuxisfree, intwo senses. First, you may pay nothing to obtain and
use Linux. On the other hand, you may choose to purchase Linux from a
vendor who bundles Linux with special documentation or applications,
or who provides technical support. However, even in this case, the cost
of Linux islikely to be afraction of what you'd pay for another
operating system. So, Linux isfree or nearly free in an economic sense.

Second, and more important, Linux and many Linux applications are
distributed in source form. This makesit possible for you and others to
modify or improve them. Y ou're not free to do this with most operating
systems, which are distributed in binary form. For example, you can't
make changes to Microsoft Windows or Microsoft Word - only
Microsoft can do that. Because of thisfreedom, Linux is being
constantly improved and updated, far outpacing the rate of progress of
any other operating system. For example, Linux will likely be the first
operating system to support Intel's forthcoming Merced 64-bit CPU.

. Linux has attractive features and performance. Free access to Linux
source code lets programmers around the world implement new features,
and tweak Linux to improve its performance and reliability. The best of
these features and tweaks are incorporated in the standard Linux kernel
or made available as kernel patches or applications. Not even Microsoft
can mobilize and support a software development team as large and
dedicated as the volunteer Linux software development team, which
numbers in the hundreds of thousands, including programmers, code
reviewers, and testers.

1.2.2.1 The origins of Linux
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Linux tracesits ancestry back to a mainframe operating system known as
Multics (Multiplexed Information and Computing Service). Begun in 1965,
Multics was one of the first multi-user computer systems and remainsin use
today. Bell Telephone Labs participated in the development of Multics, along
with the Massachusetts I nstitute of Technology and General Electric.

Two Bell Labs software engineers, Ken Thompson and Dennis Richie, worked
on Multics until Bell Labs withdrew from the project in 1969. One of their
favorite pastimes during the project had been playing a multi-user game called
Space Travel. Now, without access to a Multics computer, they found

themsel ves unable to indulge their fantasies of flying around the galaxy.
Resolved to remedy this, they decided to port the Space Travel game to run on
an otherwise unused PDP-7 computer. Eventually, they implemented a
rudimentary operating system they named Unics, as a pun on Multics.
Somehow, the spelling of the name became Unix.

Their operating system was novel in several respects, most notably portability.
Most previous operating systems had been written for a specific target
computer. Just as atailor-made suit fits only its owner, such an operating
system could not be easily adapted to run on an unfamiliar computer. In order to
create a portable operating system, Ritchie and Thompson first created a
programming language, called C. Like assembly language, C let a programmer
access low-level hardware facilities not available to programmers writing in a
high-level language such as FORTRAN or COBOL. But, like FORTRAN and
COBOL, a C program was not bound to a particular computer. Just as a ready-
made suit can be lengthened or shortened here and there to fit a purchaser,
writing Unix in C made it possible to easily adapt Unix to run on computers
other than the PDP-7.

Asword of their work spread and interest grew, Ritchie and Thompson made
copies of Unix freely available to programmers around the world. These
programmers revised and improved Unix, sending word of their changes back
to Ritchie and Thompson, who incorporated the best such changesin their
version of Unix. Eventually, several Unix variants arose. Prominent among
these was BSD (Berkeley Systems Division) Unix, written at the University of
California, Berkeley, in 1978. Bill Joy, one of the principals of the BSD project,
later became a founder of Sun Microsystems, which sold another Unix variant
(SunOS) to power itsworkstations. In 1984, AT& T, the parent company of Bell
L abs, began selling its own version of Unix, known as System V.

1.2.2.2 Free software

What Ritchie and Thompson had begun in a distinctly non-commercial fashion
ended up spawning several legal squabbles. When AT& T grasped the
commercial potential of Unix, it claimed Unix asitsintellectual property and
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began charging a hefty license fee to those who wanted to use its Unix. Soon,
others who had implemented Unix-like operating systems were distributing
licenses only for afee. Understandably, those who had contributed
improvements to Unix considered it unfair for AT& T and others to appropriate
the fruits of their labors. This concern for profit was unlike the democratic,
share-and-share-alike spirit of the early days of Unix.

Some, including MIT scientist Richard Stallman, yearned for the return of those
happier times and the mutual cooperation of programmers that then existed. So,
in 1983, Stallman launched the GNU (GNU's not Unix) project, which aimed at
creating afree Unix-like operating system. Like early Unix, the GNU operating
system was to be distributed in source form so that programmers could read,
modify, and redistribute it without restriction. Stallman'swork at MIT had
taught him that, by using the Internet as a means of communication,
programmers the world over could improve and adapt software at incredible
speed, far outpacing the fastest rate possible using traditional software
development models, in which few programmers actually see one another's
source code.

As ameans of organizing work on the GNU project, Stallman and others
created the Free Software Foundation (FSF), a non-profit corporation that seeks
to promote free software and eliminate restrictions on the copying,
redistribution, understanding, and modification of software. Among other
activities, the FSF accepts tax-deductible charitable contributions and
distributes copies of software and documentation for asmall fee, using this
revenue to fund its operations and support the GNU project.

If you find it peculiar that the FSF charges afee - even asmall fee - for "free"
software, you should understand that the FSF intends the word free to refer
primarily to freedom, not price. The FSF believesin three fundamental software
freedoms:

. You can copy GNU software and give it away to anyone you choose.

. If you're aprogrammer, you can modify GNU software any way you
like, because you have access to the source code.

. You can distribute improved versions of GNU software. However, you
cannot charge anyone afee for using your improved version (although
you can charge afee for providing a user with a physical copy of your
software).

1.2.2.3 Copyleft

Commercia software vendors protect their proprietary rights to software by
copyrighting the software. In contrast, the FSF protects software freedom by
copylefting its software. If the FSF placed its software in the public domain,
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others would be free to transform it into a proprietary product, denying users
the freedom intended by the original author of the software. For example, a
company might distribute the software in binary rather than source form and
require payment of alicense fee for the privilege of making additional copies.

To copyleft software, the FSF uses the same legal instrument used by
proprietary software vendors - the copyright - but the FSF adds special terms
that guarantee freedom to users of the software. These terms, referred to as the
GNU Public License, give everyone the right to use, modify, and redistribute
the software (or any software derived from it), but only if the distribution terms
are unchanged. Thus someone who attempts to transform FSF software into a
proprietary product has no right to use, modify, or distribute the product. Asthe
FSF putsit, "Proprietary software developers use copyright to take away the
users freedom; we use copyright to guarantee their freedom. That's why we
reverse the name, changing copyright into copyleft.”

1.2.2.4 The Linux kernel

By the early 1990s, the FSF had obtained or written all the major components
of the GNU operating system except for one: the kernel. About that time, Linus
Torvalds, a Finnish computer science student, began work on akernel for a
Unix-like system. Linus had been working with Minix, a Unix-like operating
system written by Andrew Tannenbaum primarily for pedagogical use. Linus
was disappointed by the performance of the Minix kernel and believed that he
could do better. He shared his preliminary work with others on Internet
newsgroups. Soon, programmers around the world were working together to
extend and improve his kernel, which he called Linux (for Linus's Minix). As
Table 1.2 shows, Linux grew rapidly. Within three years of its October 5, 1991
initial release, Linux was released as production software; version 1.0 was
released in March of 1994. However, as early as 1992, Linux had been
integrated with other GNU software to produce afully functional operating
system, which took as its name the name of its kernel.

Table 1.2: The History of Linux

Year |Version Users Kernel size (Bytes) Milestone(s)

1991 0.01 100 63,362 Linus Torvalds writes
Linux kernel
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1992 | 0.99 1000 431,591 GNU software integrated
with Linux kernel,
producing afully
functiona operating
system

1993 1 0.99 20,000 937,917 High rate of code
contributions prompts
Linus to delegate code
review responsibility

1994 |1.0 100,000 |1,016,601 First production release

1995 |1.2 500,000 1,850,182 Linux adapted to non-1ntel
processors

1996 (2.0 1,500,000 (4,718,270 Linux supports multiple

processors, |P
masquerading, and Java

1999 |2.2 7,500,000 | 10,600,000/ 4] Linux growth rate exceeds
that of Microsoft
Windows NT
[4] estimated

However, work on Linux did not cease. Since the initial production release, the
pace of development has accelerated as Linux has been adapted to include
support for non-Intel processors and even multiple processors, sophisticated
TCP/IP networking facilities such as | P masquerading, and more. Versions of
Linux are now available for such computer models as the Apple PowerPC, the
DEC Alpha, the Motorola 68k, the Sun SPARC, the Mips, and many others.
Moreover, Linux does not implement an obscure Unix variant: it generally
complies with the POSIX (Portable Operating System Interface) standard that
forms the basis of the X/Open specifications of The Open Group.

1.2.2.5 The X Window System

Another important component of Linux isits graphical user interface, the X
Window System. Unix was originally a mousel ess, text-based system that used
noisy teletype machines rather than modern CRT monitors. The Unix command
interface is very sophisticated and, even today, some power users prefer it to a
point-and-click graphical environment, using their CRT monitor as though it
were a noiseless teletype. Consequently, some remain unaware that Unix long
ago outgrew its text-based childhood, and now provides users a choice of
graphical or command interfaces.
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The X Window System (or smply X) was developed as part of the

M assachusetts Institute of Technology's (MIT) Project Athena, which it began
in 1984. By 1988, MIT released X to the public. MIT has since turned
development of X over to the X Consortium, which released version 6 in
September 1995.

X isaunique graphical user interface in two major respects. First, X integrates
with a computer network, letting users access local and remote applications. For
example, X lets you open awindow that represents an application running on a
remote server: the remote server does the heavy-duty computing; all your
computer need do is pass the server your input and display the server's output.

Second, X letsyou configure its look and feel to an amazing degree. To do so,
you run a special application - called awindow manager - on top of X. A
variety of window managersis available, including some that closely mimic the
look and feel of Microsoft Windows.

1.2.2.6 Linux distributions

Because Linux can be freely redistributed, you can obtain it in avariety of
ways. Various individuals and organizations package Linux, often combining it
with free or proprietary applications. Such a package that includes al the
software you need to install and run Linux is called a Linux distribution. Table

1.3 shows some of the most popular Linux distributions.

Table 1.3: Popular Linux Distributions and Their Web Home Pages

Distribution Home Page

Caldera OpenLinux | http://www.caldera.com/

Debian Linux http://www.debian.org/

Slackware Linux http://www.cdrom.com/titles/os/s ackwar.htm/

Red Hat Linux http://www.redhat.com/

SUSE. Linux http://www.suse.com/

Caldera, Red Hat, Slackware, and SUSE are packaged by commercia
companies, which seek to profit by selling Linux-related products and services.
However, because Linux is distributed under the GNU GPL, you can download
these distributions from the respective companies web sites or make additional
copies of aLinux distribution you purchase from them. (Note, however, that
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you cannot necessarily make additional copies of proprietary software that these
companies may distribute with their Linux distribution.) Debian GNU/Linux is
the product of volunteer effort conducted under the auspices of Software In The
Public Interest, Inc., a non-profit corporation. This book is bundled with a copy
of Debian GNU/Linux, which you can install and run on your PC.

1.2.3 Linux Features and Performance

The origins of Linux and the availability of its source code set it apart from
other operating systems. But most users choose an operating system based on
features and performance - and Linux delivers these in spades. Table 1.4

compares certain features and performance characteristics of Linux with those
of Microsoft Windows NT 4.0 and Sun Microsystems Solaris 2.6.[ 5] Each of
these three operating systems can be run on an Intel-architecture PC.

[5] Source: Adapted from SunWorld, August 1998.

Table 1.4: Linux Features and Performance Comparison

Characteristic Linux Windows NT Solaris
Range of compatible Very wide | Modest Narrow
hardware
Minimal hardware 386 PC 486 PC Pentium
Representative cost of | $200 $1300 $1600
hardware
Average downtime Veylow |Aslow as30 Very low
min./week
Performance High Comparableto Linux |Half of Linux
to same as
Linux
Multi-processing Excellent | Modest Excellent
capabilities
I P Security (IPSec) Yes Planned 1999
IPv6 Available |Privately Beta
demonstrated
Overall user Highest |Lowest Medium
satisfaction, per
Datapro
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Source code readily Yes No No

available

Installed base Millions | Millions Hundreds of
thousands

Asyou can see, Linux fareswell in this comparison. It runs on awider range of
hardware platforms and runs adequately on less costly and powerful systems.
Moreover, the typical downtime of a Linux systemislessthan that of a
Windows NT system and its performance surpasses that of a Solaris system. Its
multi-processing capabilities exceed those of Windows NT and its support of
advanced TCP/IP networking facilitiesis superior to that of Windows NT and
Solaris. Asagroup, Linux users are more satisfied than Windows NT users and
Solaris users. Linux source code is readily available. And, the Linux installed
base dwarfs that of Solaris and approaches that of Windows NT.

But thisimpressive inventory of selling points doesn't end the matter. Let's
consider some other technical characteristics of Linux that distinguish it from
the pack. Foremost in the minds of many isthe low cost of Linux. Comparable
server operating systems can cost more than $100,000. The low cost of Linux
makes it practical for use even as a desktop operating system. In that mode, it
truly eclipses the competition.

Many desktop systems are occasionally, even regularly, employed as servers.
Because Linux was designed for use as a server operating system, its features
and performance readily outshine those of desktop operating systems used as
makeshift servers. For example, Microsoft's software license for Windows NT
Workstation restricts the number of simultaneous client connections to 10; if
your Windows NT Workstation computer accepts more than 10 client
connections, it is operating in breach of license. However, Linux imposes no
such restriction: your Linux desktop is free to accept as many client connections
asyou think it can handle.

Again, because it was designed as a server, Linux provides more reliable data
storage than competing desktop operating systems. Most Linux users store their
disk data using the EXT2 filesystem, which is superior in performance and
reliability to filesystems (partition types) provided by Microsoft operating
systems, including FAT, FAT32, and NTFS. Of course, Microsoft claims that
its NTFS filesystem is so reliable that you'll probably never need to use special
software tools to recover lost data - truth is, Microsoft provides no such tools.
Despite Microsoft's ambitious claims, users report that NTFS reliability is not
perfect. Here's a case in point:

When my Windows NT Workstation computer crashed alittle
over ayear ago, | discovered that its NTFS file system was
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damaged. | searched the Microsoft web site for recovery
instructions and tools and found nothing that helped. So, | went to
my local software store and purchased athird party disk recovery
tool for Windows NT. When | opened the box, | was angered to
discover that it supported recovery of FAT and FAT32 data, but
not NTFS data.

Eventually, | recovered 95 percent of my data by using afree
Linux utility that was able to open the damaged NTFS partition
and copy itsfiles. If I'd been without Linux, 1'd be without my
data.

Like other server operating systems, Linux provides advanced disk
management (RAID), which makes it possible to automatically duplicate stored
dataon severa hard drives. This greatly improves the reliability of data storage;
if one hard drive fails, the data can be read from another. Competing desktop
operating systems such as Microsoft Windows 95/98 do not support this
capability (though several third parties sell driversthat let you add this
capability to your desktop operating system).

If you're an old computer dog who remembers the days of MS-DOS, you may
have afondness for what's now called the MS-DOS Prompt window. However,
If you've worked exclusively within the Microsoft Windows point-and-click
environment, you may not fully understand what the MS-DOS Prompt window
is about. The MS-DOS Prompt window provides what's called a command-line
interface. By typing commands, chosen from alist of commands the operating
system understands, you can direct the computer to perform avariety of tasks.

For most users, the command interface is not as convenient as the point-and-
click interface offered by Microsoft Windows. That's because you must know
the commands the operating system understands, and must type them correctly,
If you expect the operating system to do your bidding.

However, the MS-DOS Prompt window lets you accomplish tasks that would
be cumbersome and time-consuming if performed by pointing and clicking.
Linux comes with asimilar command interface, known as the shell. But, the
word "similar” failsto do justice to the Linux shell's capabilities, because the
MS-DOS command line provides a fraction of the capabilities provided by the
Linux shell.

In particular, the MS-DOS command line lacks many ease-of -use features
found in the Linux shell. Y ou may have used the MS-DOS command line and,
finding it distastefully cumbersome, forever rejected it in favor of pointing and
clicking. If so, you'll be pleasantly surprised to see how easy it isto use the
Linux shell. You'll certainly be pleased - perhaps amazed - by the enormous
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power it offers. You'll learn more about the Linux shell in Chapter 4, | ssuing
Linux Commands.

If you're a programmer, you'll also admire the ease with which it's possible to
develop portable, Unix-compliant software by using Linux. Linux comes with a
complete suite of software development tools, including an assembler, C
compiler, C++ compiler, make application, and source code librarian. All of
these are freely distributable programs made available under the terms of the

GNU GPL.
4 PREVIOUS HOME MEXT »
1.1 Linux at Home and at BOOK INDEX 1.3 Reasons to Choose or Not
Work Choose Linux

Back to: Learning Debian GNU/L inux

O'Reilly Home | O'Reilly-Partnerbuchhandlungen | Bestellinformationen | Kontaktieren Sie

uns
International | Uber O'Reilly | Tochterfirmen

© 1999, O'Reilly & Associates, Inc.

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?2...-Learning%20Debian%20GNU%20Linux/ch01_02.html (13 of 13) [15/05/2002 21:12:00]


file:///E|/O'Reilly/O'Reilly%20-%20Learning%20Debian%20GNU%20Linux/OReilly-Learning%20Debian%20GNU%20Linux/index/idx_0.html
http://www.oreilly.de/catalog/debian/chapter/../index.html
http://www.oreilly.de/
http://www.oreilly.de/sales/bookstores
http://www.oreilly.de/order_new/
http://www.oreilly.de/oreilly/contact.html
http://www.oreilly.de/oreilly/contact.html
http://www.oreilly.de/international/
http://www.oreilly.de/oreilly/about.html
http://www.oreilly.de/affiliates.html

[Chapter 1] 1.3 Reasons to Choose or Not Choose Linux

O’REILLY Online-Katalog SUCHE 1M KATALOG

LOgrng

DERIAN I\ Learning Debian GNU/Linux
GNI_IEEHN[__Q{ By Bill McCarty

1st Edition September 1999
1-56592-705-2, Order Number: 7052
360 pages, DM70,- , Includes CD-ROM

41 PREVIOUS Chapter 1 HEXT »
Why Run Linux?

1.3 Reasons to Choose or Not Choose
Linux

Here are severa reasons for running Linux. The more of these that are true of
you, the likelier you are to be happy in running Linux:

Y ou want a stable and reliable computing platform.

No other popular operating system is more stable and reliable than
Linux. If you'retired of crashes and hangs and the lost time and data
they entail, you're a candidate for Linux.

Y ou want a high performance computing platform.

Linux can coax blazingly fast performance out of hardware below the
minimum required to load and run other popular operating systems. And,
with ample memory and afast CPU, Linux goes toe-to-toe with anything
Microsoft or other vendors offer. If speed isyour thing, Linux is your
hot rod.

Y ou need alow-cost or free operating system.

If you're someone on a budget, such as a student, or if you need to set up
many systems, the low cost of Linux will let you reserve your hard-
earned capital for hardware or other resources. Linux is the best
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operating system value on the planet.
Y ou're aheavy network or Internet user.

If you use networks, especially the Internet, Linux's advanced support
for TCP/IP may light up your life. Linux makesit easy to construct
firewalls that protect your system against hackers or routers that let
several computers share a single network connection.

Y ou want to learn Unix or TCP/IP networking.

The best way - perhaps the only way - to learn more about Unix or
TCP/IP networking (or computers generally) is through hands-on
experience. Whether you're interested in such experience owing to
personal curiosity or career ambition (system administrators are often
handsomely paid), Linux affords you the opportunity to gain such
experience at low cost, without leaving the comfort of your home.

Y ou seek an alternative to Microsoft's vision of computing's future.

If you're tired of marching to the relentless drumbeat of the Redmond
juggernaut, Linux offers aviable way to cut the umbilical cord and set
about creating a new computing destiny for yourself and others.

Y ou want to enjoy enhanced peer esteem.

If you're atechnical worker, such as a programmer or engineer, you may
acquire enhanced status among your peers by being an early adopter of
Linux. (Of course, in many peer groups, it's aready too late to become
an early adopter of Linux; but at least you won't become a late adopter).
Y ou can even obtain decals and bumper stickers to advertise your good
taste in operating systems (see the Linux Mall at http://www.all-

linux.com/index.html).
Y ou want to have fun.

Hopefully, you've discovered that one of the best reasons for doing
anything isthat it's fun. Many Linux users report that they've never had
so much fun with a computer. There's no better reason for running Linux
than that.

To be both blunt and honest, some folks shouldn't run Linux. If one or more of
the following are true of you, you should run Linux only if you have a good
friend who's knowledgeabl e about Linux, available by phone at odd hours, and
works cheap:

Y ou're scared of computers.

If you're scared of computers, you should spend more time working with
Microsoft Windows 95 or Windows 98 before venturing into the Linux
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world. Linux may indeed be right for you, but it's not right just yet.
You don' liketo learn.

Setting up and running Linux will require you to learn new concepts and
skills. None of these are especially difficult, but if you don't like to learn,
setting up and running Linux will stress you out. Instead, you should
stick with the familiar.

Y ou're married to certain Windows applications.

Y ou can run some Windows applications under Linux's WINE
emulation (over 100 applications at the time of writing, Microsoft's
Minesweeper and FreeCell among them). However, thisisn't true of
every Windows application. Before putting your toe in the Linux waters,
you should obtain up-to-date information on the status of WINE
emulation of your favorite Windows applications (see
http://www.winehg.com/).

Rather than convert your desktop system to run Linux, you may prefer to
install Linux on a second system or convert your existing Windows
system into a dual-boot system that can run Windows or Linux. That
way, you have your choice of running your favorite Windows
applications or Linux.
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1.4 Linux Resources on the Internet

This section points you to up-to-the-minute information about Linux available
though web pages and Internet newsgroups. Y ou may find this information
helpful in completing your installation of Linux and you'll certainly find it
helpful in using your Linux system.

1.4.1 Web Pages

Table 1.5 lists the URLs of some popular Linux web pages. Check these out to
get the latest information about Linux. Perhaps the most useful is the home
page of the Linux Documentation Project. There, you can find almost anything
you want to know about Linux. The Linux Documentation Project web site
includes a search engine that makes it easy to find what you need.

Table 1.5: Recommend Linux Web Pages

Web page URL

Debian Project http://www.debian.org/
Web Page
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Eric S. Raymond's
Linux Reading
Lisst HOWTO

http://metal ab.unc.edu/L DP/HOWTO/Reading-L i st-

HOWTO.html

Gary Singleton's
Gary's Place:
Linux News Tips
and Links

http://gary.singleton.net/

Joshua Go's Linux
Guide

http://jgo.local.net/LinuxGuide/

Linux
Documentation
Project

http://metal ab.unc.edu/linux/

Linux Journd
Web Page

http://www.linuxjournal .com/

Linux Journa's
Linux Gazette

http://www.linuxgazette.com/

Linux Resources

http://www.linuxresources.com/

Associates Linux
Center

Linux Web Ring | http://nll.interl.net/Iwr/
Linux Weekly http://lwn.net/

News

OReilly & http://linux.oreilly.com/

Renaissoft's Linux
Resources

http://www.renai ssoft.com/linux.html

Robert Kiedling's
Linux Frequently
Asked Questions
with Answers

(FAQ)

http://metal ab.unc.edu/L DP/FAQ/Linux-FAQ.html

Slashdot

http://slashdot.org/

Victoria, British
Columbia Linux
Users Group

http://vlug.org/viug/

The Linux Webring offers another convenient way to explore avariety of Linux-

related web sites. Participating web sites present links to one another; by
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following these links you can circumnavigate the entire ring or you can use the
Webring's home page to seek exactly the sort of page you're interested in.

Linux Journal is a popular magazine among Linux users. Y ou can subscribe to
the hard copy edition or peruse any of several web sites supported by Linux
Journal.

A FAQ (Frequently Asked Questions) list summarizes questions and answers
commonly appearing on an Internet newsgroup or other venue. FAQs are
among the most valuable sources of information about any topic because they
answer a high percentage of potential questions. Y ou should consult FAQs
early and often.

The motto of the Slashdot web siteis"News for nerds. Stuff that matters."
You'll find agreat deal of interesting news and information there, concerning
not only Linux but the open source community and computing generally.

1.4.2 Newsgroups

Internet newsgroups are a popular gathering place for Linux users. There, they
give and receive help in setting up and using Linux systems and share pointers
to the latest Linux software. Table 1.6 lists some popular Linux-related

newsgroups. If your Internet Service Provider supports access to newsgroups,
you can view them using Microsoft Internet Explorer, Netscape Communicator,
or a specia newsgroup client application.

Table 1.6: Popular Linux-related Internet Newsgroups

Newsgroup Topic

comp.os.linux.advocacy Arguing the benefits of Linux in
comparison to other operating systems

comp.os.linux.apha Linux on DEC Alpha computers

comp.os.linux.announce Announcements important to the Linux

community (Also visit the archive site)

comp.os.linux.answers FAQs, HOWTOs, READMEsS, etc.

comp.os.linux.development.apps | Writing Linux applications and porting
applications to Linux

comp.os.linux.development.system | Linux kernels, device drivers, and
modules
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comp.os.linux.hardware Hardware compatibility with the Linux
operating system
comp.os.linux.misc Topics not covered by other groups
comp.os.linux.networking Networking and communication.
comp.os.linux.powerpc Linux systems running on the PowerPC
comp.os.linux.setup Linux installation and system
administration
Ccomp.os.linux.x X servers, clients, libs, and fonts
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2. Preparing to Install Linux

Contents:
Minimum Hardware Requirements

Collecting Information About Y our System
Preparing Y our Hard Disk

This chapter presents information you need to know and tasks you need to
perform before installing Linux. It helps you make certain that your IBM-
compatible PC meets the minimum hardware requirements for Linux. It shows
you how to document your system configuration so that you can respond to
guestions presented by the Linux install procedure. Finally, it shows you how to
prepare your hard disk for Linux.

2.1 Minimum Hardware Requirements

Linux supports awide range of PC hardware; but not even Linux supports every
known device and system. Y our PC must meet certain minimum reguirements
in order to run Linux. The following sections present these minimum
requirements; however, for the latest and most complete information, you
should check the Debian Project web site at http://www.debian.org/. The

Debian web site will also help you determine if Linux supports all the devices
installed in your system.
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2.1.1 Central Processing Unit (CPU)

Linux does not support the Intel 286 and earlier processors. However, it fully
supports the Intel 80386, 80486, Pentium, Pentium Pro, Pentium I1, and
Pentium |11 processors. Nevertheless, some users feel that their 80386 Linux
systems respond sluggishly, particularly when running X. So, if you want
optimum performance, you should install Linux on a PC having an 80486
processor or better.

Linux also supports non-Intel processors such as the Cyrix 6x86 and the AMD
K5 and K6. Most Linux users have systems that use Intel chips; if your system
uses a non-Intel chip, you may find it more difficult to resolve possible
problems.

2.1.2 Motherboard

Linux supports the standard ISA, EISA, PCI, and VESA (VLB) system buses
used on most IBM-compatible PCs. Linux recently gained support for IBM's
MCA bus, used in IBM's PS/2 series of computers. However, at the time of this
writing, Debian GNU/Linux does not yet support the MCA bus. If you have an
IBM PS/2, you may be unable to install Debian GNU/Linux (check the Debian
Project web site for the latest available information on support for the MCA
bus).

Y our motherboard should include at least 16 MB of RAM for optimum Linux
performance. Some users have managed to coax Linux into working on systems
with aslittleas4 MB of RAM. However, if your system has less than 16 MB of
RAM, you probably won't be pleased with its performance. If you plan to run
X, you may wish to install more than 16 MB of RAM - perhaps 64 MB.
Although X operates well with 16 MB of RAM, you can open more windows
and switch between them more quickly if you have additional memory.

A handful of motherboards presents special problems when installing Linux.
Generally, the problem stems from a bad BIOS, for which afix is often
available. Check the Debian Project web site for detalls.

2.1.3 Drives

An anonymous wag once quipped that one can never be too thin, too rich, or
have too much hard disk space. Fortunately, Linux is not too hungry for disk
gpace. To install and use Linux, you should have at least 250 MB of free hard
disk space. (The minimum is about 100 MB, but installing Linux on a system
with so little disk space will compel you to omit many useful applications and
will leave you with little room to work.)
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More redlistically, if you plan to use your Linux system as aworkstation, you
should have at least 600 MB of free disk space; if you plan to user your Linux
system as a server, you should have at least 1.6 GB (1,600 MB) of free disk
space.

For convenient installation using the CD-ROM included with this book, your
system should include an IDE or SCSI CD-ROM drive. It's also possible to
install Linux from a PCMCIA CD-ROM drive, an FTP site, an NFS server, an
SMB shared volume, or ahard drive. Consult the Debian Project web site for
details.

Y our system should also include a 3.5-inch floppy drive. Y ou'll use the floppy
drive to boot your system from a special Linux diskette you create.
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2.2 Collecting Information About Your
System

In order to be able to complete the installation procedure smoothly, you should collect
certain information about your system before beginning the installation. Often the
installation utility will be able to determine your system configuration automatically but
when it fails to do so, you must be prepared to supply the needed information. Otherwise,
you'll be forced to terminate the install ation procedure, obtain the information, and restart
the installation.

2.2.1 Information You Need

Table 2.1 specifies the configuration information you need. To obtain this information,
you can consult your system documentation and the documentation for any devices
installed by you. If your documentation is missing or incomplete, you may need to
contact your hardware vendor or manufacturer. Alternatively, you may be able to find the
needed information on the manufacturer's web site; use a search engine such as Y ahoo!

or AltaVistato discover the URL of the web site.

Table 2.1: Configuration Information Needed to Install Linux

Device I nformation needed
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Hard Drive(s) The number, size, and type of each hard drive.
Which hard driveisfirst, second, and so on
Which adapter type (IDE or SCSl) is used by each drive.

For each IDE drive, whether or not the BIOS is set for

LBA mode

RAM memory The amount of installed RAM

CD-ROM Drive(s) Which adapter type (IDE, SCSI, or other) is used by each
drive

For each drive using anon-IDE, non-SCSI adapter, the
make and mode! of the drive

SCSI Adapter (if any) The make and model of the card
Network Adapter (if any) | The make and model of the card
Mouse The type (serial, PS/2, or bus)

The protocol (Microsoft, Logitech, MouseMan, etc.)
The number of buttons

For a serial mouse, the serial port to which it's connected

Video Adapter The make and model of the card

The amount of video RAM

To obtain the needed information, you may need to examine your system's Bl OS settings
or open your system's case and examine the installed hardware. Consult your system
documentation to learn how to do so.

2.2.2 Collecting Configuration Information by Using
Windows

If you run Microsoft Windows 95 or Windows 98, you can obtain much of the needed
information by using the Windows System Properties dialog box, which you can launch
by using the Control Panel:

1. Click on the Start menu. A popup menu appears.

2. Select Settings on the popup menu and click on Control Panel in the submenu.
The Control Panel appears.

3. Double click on System. The System Properties dialog box appears. If necessary,
click on the General tab, so that the dialog box resembles Figure 2.1.
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The Genera tab of the System Properties dialog box shows the type of your
system's processor and the amount of installed RAM.

Figure 2.1: The General tab of the System Properties dialog box

System Properties 7| x|

-
i

t‘i‘_“'“r] Dievice Manager | Hardware Profiles | Performance |
Swstem:
Moot Windows 38
47101538

Regstered ho:
Palick MeCaity
FHEPE-O08-57E 40323708

Computer:
AuthenticAlD
AMD-KE[tn] 2D proceszar
4. OWE RAM

[ ok ] coce |

4. Click on the Device Manager tab. The appearance of the dialog box changes to
resemble Figure 2.2.

Y ou can double click on anicon (or single click on the plus key adjacent to an
icon) to obtain additional information. For example, by double clicking on the
Disk Drivesicon you can determine whether adisk drive uses an IDE or SCSI
interface.

If you have a printer, you can use the Print button to print information about your
system's devices.

Figure 2.2: The Device Manager tab of the System Properties dialog
box
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From the Device Manager tab, you can learn the following information:

« The number and type (IDE or SCSI) of your system's hard drives.
. The make and model of CD-ROM drives.

Some installed CD-ROM drives do not appear in the Device Manager tab of the
System Properties dialog box. Often the CONFIG.SYSfile will contain clues that
help you learn more about such drives.

. Thetype of mouse installed.

. The make and model of the video adapter.

. The make and model of multimedia adapters, such as sound cards, if any.

. The make and model of network adapters, if any.

. The make and model of SCSI adapters, if any.
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Preparing to Install Linux

2.3 Preparing Your Hard Disk

To prepare your hard disk for installing Linux, you must allocate the space in which
Linux will reside. You'll learn how to do so in this section. First, you'll learn how hard
disks are organized, then you'll learn how to view the structure of a hard disk. Finally,
you'll learn how to alter the structure of a hard disk.

2.3.1 How Hard Disks are Organized

Let's start by reviewing facts you've probably learned by working with Microsoft
Windows. Most operating systems, including Microsoft Windows 95 and Windows 98,
manage hard disk drives by dividing their storage space into units known as partitions.
So that you can access a partition, Windows 95 and Windows 98 associate a drive |etter
(such as C: or D:) with it. Before you can store data on a partition, you must format it.
Formatting a partition organizes the associated space into what is called a filesystem,
which provides space for storing the names and attributes of files as well as the data they
contain. Microsoft Windows supports several types of filesystems, such as FAT and
FAT32, anewer filesystem type that provides more efficient storage, launches programs
faster, and supports very large hard disk drives.

Partitions comprise the logical structure of adisk drive, the way humans and most
computer programs understand the structure. However, disk drives have an underlying
physical structure that more closely resembles the actual structure of the hardware.
Figure 2.3 shows the logical and physical structure of adisk drive.

Figure 2.3: The structure of a hard disk
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Mechanically, ahard disk is constructed of platters that resemble the phonograph records
found in a old-fashioned juke box. Each platter is associated with a read/write head that
works much like the read/write head on aVCR, encoding data as a series of

el ectromagnetic pulses. Asthe platter spins, the heads record data in concentric rings
known as tracks, which are numbered beginning with zero. A hard disk may have
hundreds or thousands of tracks.

All the tracks with the same radius are known as a cylinder. Like tracks, cylinders are
numbered beginning with zero. The number of platters and cylinders of adrive determine
the drive's geometry. Most PCs require you to specify the geometry of adrivein the
BIOS setup.

Most operating systems prefer to read or write only part of atrack, rather than an entire
track. Consequently, tracks are divided into a series of sectors, each of which holdsa
fixed number of bytes, usually 512.

To correctly access a sector, a program needs to know the geometry of the drive. Because
It's sometimes inconvenient to specify the geometry of adrive, some PC BIOS programs
let you specify logical block addressing (LBA). LBA sequentially numbers sectors,
letting programs read or write a specified sector without the burden of specifying a
cylinder or head number.

2.3.2 Viewing Partition Information

Thefirst step in preparing your hard disk is viewing its partition information. Once you
know how your hard disk is organized, you'll be able to determine how to reorganize it to
accommodate Linux. To view the partitions that exist on your hard disk drives, you can
usethef di sk utility:

1. Click on the Start menu. The Start popup menu appears.
2. Select Programs. The Programs submenu appears.

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/ch02_03.html (2 of 9) [15/05/2002 21:12:10]



[Chapter 2] 2.3 Preparing Y our Hard Disk

3. From the Programs submenu, click on MS-DOS Prompt. An MS-DOS Prompt
window appears.
4. Typef di sk and pressEnter. Thef di sk menu appears, as shown in Figure 2.4.

Thef di sk menu may not appear immediately. Instead, Windows may ask if you
want to enable large disk support. If thisoccurs, type N and press Enter. You
don't need to enable large disk support to view partition information.

Figure 2.4: The fdisk Options screen

& M5-D05 Prampt - FOISE

5. Type 5 and press Enter. This takes you to a screen, resembling the one shown in
Figure 2.5, that lets you specify the current fixed disk drive. This screen displays
partition information in a more readable format than the screen you obtain by
using menu item 4, "Display Partition Information."”

The screen shows each hard disk drive and its size, numbering the drives
beginning with 1. If adrive contains free space not allocated to a partition, the
screen shows the amount of free space available. The screen also shows how
much of the drive's space has been allocated to partitions, as a percentage of the
total drive space.

Under the information describing a drive, the screen shows the size of each
partition that resides on the drive. The screen also shows the associated drive
letter, if any.

Figure 2.5: The fdisk Change Current Fixed Disk Drive screen
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6. When you're done viewing partition information, press Esc twiceto exit f di sk
and return to an MS-DOS prompt. Y ou can then close the MS-DOS Prompt
window by clicking on the close icon in the upper right corner of the window or
by typing exi t and pressing Enter.

2.3.3 Obtaining Sufficient Disk Space

Y ou cannot install Linux to a partition already in use. By viewing the partitions on your
hard drive, you can determine which of the following two cases best describes your
system:

« You have available free (unpartitioned) disk space large enough to accommodate
Linux (600 MB to 1.6 GB, depending on the type of installation you want).

In this case, make a note of the drive that holds the free disk space. Y ou can then
begin the installation process described in Chapter 3, Installing Linux. However,
see the following tip on PC BIOS limitations.

« You don't have enough free (unpartitioned) disk space to accommodate Linux.

The procedures given in this section will help you obtain the necessary free space.
If you don't have sufficient disk space, you have several options:

. If your system has room for an additional disk drive, you can install anew drive
and use it to hold Linux. The section titled " Section 2.3.3.1, "Installing a new

disk drive" offers some considerations and tips on installing a new drive.

. If you have one or more unneeded partitions, you can delete them and use the
space you gain to hold Linux. The section titled " Section 2.3.3.2, "Identifying an

unused partition” shows you how to identify an unused partition.
. If you have one or more partitions that are larger than needed, you can shrink
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them and use the space you gain to hold Linux. The section titled " Section
2.3.3.3, "Shrinking a partition" shows you how to determine whether a partition is
larger than needed and how to free the excess space.

2.3.3.1 Installing a new disk drive

Often, the easiest way to install Linux istoinstall anew disk drive. If your system has
only asingle hard disk drive, you can probably install a second drive and place Linux on
the new drive. Before purchasing a drive, you should make sure that the system provides
room to mount the new drive and that you have the proper data and power cables. You'll
also need to plan how to move data from your existing hard drive to the new hard drive.
Consult your system vendor for assistance, if necessary.

If your system already has two disk drives, you probably can't smply add athird disk
drive: the BIOS of most PCs lets you boot the system from only the first or second hard
drive. In such acase, you can probably replace one of your existing drives with alarger
drive adequate to support your existing needs and Linux.

2.3.3.2 Identifying an unused partition

Y ou can use the drive letter information provided by f di sk to examine the contents of a
partition in the Windows Explorer. If you can find a partition that holds no useful data
but that is large enough to accommodate the type of Linux installation you want, you can
delete the partition and use the free space to hold Linux.

The easiest way to delete a partition isto use Debian'scf di sk utility. Make note of the
partition you wish to delete and then simply begin the installation process described in
the next chapter.

2.3.3.3 Shrinking a partition

Even if all of your partitions contain useful data, one or more partitions may be larger
than required. In that case, you can reduce the size of each such partition and reorganize
the drive to include contiguous unused space that you can use to hold Linux.

Y ou can use the Windows Explorer to determine the amount of free disk spacein a
partition. Simply right click on the drive icon and click on Properties in the popup menu.
The Properties dialog box that appears shows the amount of used and free disk space
associated with the drive.

If you are able to find one or more partitions that have sufficient free space for aLinux
installation, you can use a special utility to split the used and unused portions of a
partition into separate partitions. The Linux CD-ROM includesthe GPL f i ps utility,
which can split FAT and FAT32 partitions. For information on using f i ps, see the next
section.

WARNING: If you make a mistake while attempting to shrink a partition
or if the software malfunctions, you may lose all datain one or more
partitions. Y ou should not attempt to shrink a partition until you've
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completely backed up your system and made sure that your backup is
usable.

Many Linux users find PowerQuest's PartitionMagic utility helpful. Unlikef i ps,
PartitionMagic is commercia software; however, it supports partition types and
operations not supported by f i ps. For example, PartitionMagic can split NTFS, HPFS,
and Linux ext 2 partitions.

2.3.3.4 Using the fips utility

Thef i ps utility letsyou split aFAT partition into two partitions, one containing the
data of the original partition and the other containing no data. Version 2 of thef i ps
utility letsyou split aFAT or FAT32 partition. Onceyou'verunf i ps, you can use the
f di sk program to delete the new empty partition, creating free space for installing
Linux.

Thef i ps utility will not split a partition unlessthereis at least about 10 MB of free
space at the end of the drive. Moreover, f i ps requires afree entry in the disk's partition
table; it will not work if your drive aready contains four partitions.

This section describes the procedure for using f i ps. It assumes that you're running
Microsoft Windows 9x. If you're running another operating system, consult thef i ps
documentation for special instructions.

WARNING: Inthewords of itsauthor, f i ps is"somewhat
experimental." Neither the author of this book nor the publisher can accept
responsibility or liability for damage resulting from your use or misuse of
fi ps. You should not attempt to usef i ps until you've completely
backed up your system and made sure that your backup is usable.

Also, your Microsoft operating system may assign different letters to
drives after you usef i ps to split a partition. For example, your D: drive
may become E:. Thef i ps utility ensuresthat the C: drive remains C: so
that you will generally be able to boot your system; however, you may not
be able to properly access programs or files that reside on drives other than
C.

Beforerunning f i ps, you should check the condition of your hard drive by running
chkdsk, ScanDisk, Norton Disk Doctor, or asimilar program. To launch the ScanDisk
program, click Start =+ Programs —+ Accessories =+ System Tools —+ ScanDisk. If your
program reports errors, you should not attempt to split the partition until you resolve
them.

Next, you must defragment your hard drive. Defragmenting a drive moves all its datato
the beginning of the drive, leaving al the free space at the end. Y ou can defragment your
drive by using the Microsoft def r ag utility. Simply click Start + Programs —+
Accessories + System Tools =+ Disk Defragmenter. However, you can use another
defragmentation program if you prefer; the Norton Speedisk program, PCTool's
Compress program, and various shareware programs are suitable.
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The Microsoft def r ag program doesn't always defragment a drive as thoroughly as
possible. It sometimes erroneously regards some disk blocks as bad or immovable, and
thus can fail to clear space that another program would successfully reclaim. If you find
the results of using def r ag disappointing, you should consider using a different
program.

Next, you should disable virtual memory. Launch the Control Panel by clicking Start —+
Settings —+ Control Panel. Then, double click on the System icon. The System Properties
dialog box appears. Select the Performance tab and click on "Virtual Memory..." The
Virtual Memory dialog box appears. Make a note of the current setting. Then, click on
"L et me specify my own virtual memory settings" and then click on "Disable virtual
memory." Click on OK to dismissthe Virtua Memory dialog box. Finally, click on OK
to dismiss the System Properties dialog box.

Next, create a boot floppy, by using the Add/Remove Programs control panel applet.
Double click on the Add/Remove Programsicon in the Control Panel. The Add/Remove
Program Properties dialog box appears. Click on the Startup Disk tab and then click the
Create Disk button. A progress bar appears on the Add/Remove Program Properties
dialog box. When prompted by the program, insert your Windows 9x CD-ROM. After
reading from the CD-ROM, the program will prompt you to insert a formatted floppy
disk into your system's floppy drive. Label afloppy disk "FIPS' and insert it into the
drive. Asthe boot disk is being written, the progress bar informs you of the task's status.
After afew minutes, the progress bar will disappear, informing you that the boot disk has
been created. Click on OK to dismiss the Add/Remove Program Properties dialog box.

Do not remove the diskette from the drive. Instead, copy the following files from the CD-
ROM onto the floppy disk:

\dosutils\fips20\restorrb.exe
\dosutil s\fips20\fips.exe
\dosutils\fips20\errors.txt

If you use IMAGE or MIRROR or if your config.sys or autoexec.bat file invokes
programs that write to your hard disk, use the Windows Explorer to temporarily rename
config.sys to config.fip and autoexec.bat to autoexec.fip. If you're unsure what programs
your config.sys and autoexec.bat filesinvoke, play it safe by renaming both files.

Now, boot your system by using the floppy diskette you created. When the MS-DOS
command prompt appears, typef i ps and press Enter to launch thef i ps utility. If you
have more than one hard disk drive, f i ps asks which disk it should access. Respond by
identifying the appropriate disk drive.

Next, f i ps givesyou the opportunity to create a backup file on your A: drive. You
should allow f i ps to create thefile. Then, if something goeswronginusingfi ps, you

can boot from your floppy diskette and run ther est or r b program to return your hard
drivetoitsoriginal state.

Thef i ps utility then displays the partitions found on your hard disk. Y ou need pay
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attention to only the first and last columns of the display, which indicate the number and
size of each partition.

Thef i ps utility performs some anaysis of your hard drive. Then, if your hard drive
contains more than one partition, f i ps asks you which partition you wish to split. Type
the number of the partition and press Enter .

After performing some further analysis, f i ps asks you to enter the number of the
cylinder on which the new partition should begin. Use the left cursor key to decrease the
number and the right cursor key to increase it. Asyou increase or decrease the cylinder
number, f i ps displays the size of the two partitionsit will create. After setting the
proper cylinder number, press Enter.

Y ou may find that the maximum size of the empty partition is much smaller than you
expected. If so, thisis probably due to the presence of a hidden file that your
defragmentation program was unable to move.

To identify such files, open an MS-DOS Prompt window, type thecommanddi r /a: h
/' s and press Enter. Ignore any files with names similar to ibmbio.com or ibmdos.com.
Try to determine what program created any remaining hidden files. If you can identify
the program, you may be able to create alarger empty partition by uninstalling the
program, splitting the partition, and reinstalling the program.

Thef i ps utility displays the new partition information. Y ou can type Y to save your
changes and exit, or type C to make additional changes.

After exiting f i ps, you should immediately boot Windows 9 x and run ScanDisk to
verify that the partitions created by f i ps are valid. Do not write anything to the disk
before rebooting; otherwise, you may destroy information on your hard drive.

Next, you should re-enable virtual memory. To do so, launch the Control Panel by
clicking Start =+ Settings —+ Control Panel. Then, double click on the Systemicon. The
System Properties dialog box appears. Select the Performance tab and click on Virtual
Memory. Return the settings to the values you earlier noted, then click on OK to dismiss
the Virtual Memory dialog box. Then, click on OK to dismiss the System Properties
dialog box.

If you renamed your config.sys and autoexec.bat files, restore the original names by
using Windows Explorer.

Finally, reboot your system so that the changes to your system's virtual memory settings
become active. Now you're ready to install Linux to the new empty partition.

HOME MEXT %
BOOK INDEX 3. Installing Linux

Back to: L earning Debian GNU/Linux
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3. Installing Linux

Contents:
Installing the Operating System and Applications

Getting Help

In this chapter, you'll learn how to install Linux by following a simple, step-by-step procedure.
Most users will be able to complete the installation procedure without difficulty; however, the
chapter includes a section that describes how you can obtain help if you encounter installation
problems. Once you successfully complete the installation procedure, you'll have your own working
Linux system.

3.1 Installing the Operating System and
Applications

Toinstall Linux, you follow asimple, step-by-step procedure that has three main phases:

. Installing the operating system kernel and base system
. Configuring the new Linux system
. Installing applications

WARNING: Although the Linux installation procedure is generally troublefree,
errors or malfunctions that occur during the installation of an operating system can
result in loss of data. Y ou should not begin the installation procedure until you have
backed up all data on your system and determined that your backup is error-free.

3.1.1 The Installation Program User Interface

Like other modern Linux distributions, Debian GNU/Linux includes a screen-based install program
that ssimplifies the installation and initial configuration of Linux. However, the install program
works somewhat differently than atypical Microsoft Windows application. For instance, it does not
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support use of amouse or other pointing device; al input is viathe keyboard. So that you can make
effective use of the install program, the next three subsections describe the user-interface controls
used by the install program, present the special keystrokes recognized by the install program, and
explain the use of Linux'svirtual consoles.

3.1.1.1 User-interface controls

Figure 3.1 shows atypical screen displayed by theinstall program. This screen includes the
following controls:

A main window

Theinstall program runsin afull screen window. The top line of the window displays the

name of the current installation step. In Figure 3.1, the current step is"Select CD Interface

Type." Y ou cannot minimize or change the size of the install program's main window.
The cursor

Like Windows programs, the installation program has a cursor on screen. Unlike Windows,
the cursor movement and cursor actions are controlled by the keyboard, rather than by the
mouse. The location of the cursor is called the input focus. At any time, exactly one control
has the input focus, which lets it respond to keyboard input. The install program displays a
rectangular blue cursor that identifies the field having the input focus. In Figure 3.1, the list
item named /dev/hdc has the input focus.

A scrollable list

Scrollablelists let you page through alist of items that may be too long to display all at once.
At any time, oneline in the scrollable list is active, as indicated by blue highlighting. When a
scrollable list has the input focus the Up and Down arrow keys let you choose a different
active item. Some scrollable lists associate actions with items; you can initiate the action
associated with the active item by pressing Enter.

Buttons

Many install program windows include one or more buttons. Y ou can make a button active
by pressing the Tab key to move the cursor to the button. When a button is active, pressing
Enter initiates the action associated with it.

Figure 3.1: A typical screen displayed by the install program

btz ] [ Al Interiace tups

Chonsr the type aof pour CN interface

Aldeussedfd : BER1
Silewshda : ATAFI C(IDEY, first drive on the primary controller
Alewshdlb : ATAPI (IDEY, second drive om the primary controller

; ! "
Siews hdd : ATAPI CIDEY, second drive om the secondary controller
Slewshde : ATAPI C(IDEY, first driwve on the third controller
Aldews hd £ : ATAFI C(IDE), =zmecond driwve on the third control ler
Siewshdy : ATAFI CIDEY, first driwve om the fowrth comtroller
e hdl : ATAPI CIDE)Y, second drive on the fourth controller

CLancel )

Although Figure 3.1 does not show atext box, some install program windows include one. Text
boxes |et you type text that is sent to the install program when you press the Ok button. Y ou can
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recognize atext box by the underscores that define itsinput area.
3.1.1.2 Common keystrokes
Several keystrokes let you direct the operation of the install program. For example, you can use the

Tab key to move the input focus from one control to the next. Table 3.1 summarizes the keystrokes

that the install program recognizes. Y ou may want to keep this table handy as you work with the
install program.

Table 3.1: Keystrokes Recognized by the Install Program

Keystroke | Meaning

Enter Send a button pressto the install program.
Tab Move the input focus to the next field.
Down Move the cursor down.

Up Move the cursor up.

L eft Move the cursor left.

Right Move the cursor right.

WARNING: Y ou should press keys only when an installation program dialog box is
active. Pressing keys at other times can send keystrokes to programs invoked by the
install program, which may interpret your input in an unpredictable fashion.

3.1.1.3 Using virtual consoles

A console is acombination of akeyboard and a display device, such as avideo monitor. A console
provides a basic user interface adequate to communicate with a computer: you can type characters
on the keyboard and view text on the display device.

Although a home computer system seldom has more than one console, Linux systems provide
severa virtual consoles. By pressing a special combination of keys, you can control which console
your system's keyboard and monitor are connected to. Table 3.2 describes the virtual consoles used
by the install program. The main installation dialog appearsin virtual console 1. The contents of
other virtual consoles can be useful in troubleshooting; however, you will not usually need to switch
from one virtual console to another. Nevertheless, you may find it interesting to view the contents
of the virtual consoles.

Table 3.2: Virtual Consoles Used by the Install Program

Console |[Keystroke | Contents

1 ALT-F1 |Theinstalation dialog.

2 ALT-F2 | A shell prompt, which lets you enter commands to be processed by Linux.

3 ALT-F3 | Theinstallation status log, containing termination messages of launched
programs.
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4 ALT-F4 | Theinstallation log, containing messages from the install program.

3.1.2 Installing the Kernel and Base System

If your system can boot from a CD-ROM, you can boot Linux directly from the CD that
accompanies this book, which is by far the simplest way to boot Linux. If your system supports
booting from a CD-ROM, configure your system to do so and boot Linux now.

3.1.2.1 Booting from MS-DOS or Windows 9x

If your system can't boot from a CD-ROM, you can boot Linux by first booting MS-DOS or
Windows 9x. To do so, use File Manager to copy the following files from the install directory of the
CD-ROM that accompanies this book, to your Windows desktop:

boot.bat
linux
loadlin.exe
root.bin

Next, right click on the boot.bat file on your desktop - not the one on the CD-ROM - and select the
Create Shortcut menu item. Windows creates a desktop icon named Shortcut to boot.bat. Right click
on thisicon and select the Properties menu item. A Properties dialog appears. Click on the Program
tab and then click on the Advanced button. Click on the check box marked "MS-DOS mode" and
then click on OK. Finally, click on OK to exit the Properties dial og.

To boot Linux, double click on the Shortcut to boot.bat desktop icon. A dialog box asks if you want
to close al other programs and continue. Close any important applications and then click on Yesto
boot Linux.

3.1.2.2 Booting from floppy diskettes

If your system can't boot from a CD-ROM diskette and you have difficulty booting Linux from MS-
DOS or Windows 9x, you can boot Linux from floppy diskettes. Before beginning the installation,
obtain two floppy disks. You'll use one to create the Linux installation disk and another from which
to boot your Linux system.

To begin installing Linux, you must boot your system from afloppy diskette containing the boot
kernel. Creating the boot disk requires some specia measures; you can't ssimply copy files onto a
disk and then boot it.

To create the boot disk, perform the following steps:
1. Insert the Linux CD-ROM in your CD-ROM drive.
2. Start an MS-DOS Prompt window by clicking on Start, selecting Programs, and clicking on
MS-DOS Prompt.
3. Inthe MS-DOS window, change to the drive letter that corresponds to your CD-ROM drive,
for example, m: (see Figure 3.2).

Figure 3.2: Using rawrite2 to make a boot disk
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4. Inthe MS-DOS window, typethecommand cd t ool s\rawite2\rawite2and press
Enter.

5. When prompted, specify the file name of the disk image source as boot\resc1440.bin and

press Enter.

When prompted, specify the drive letter of your floppy drive, for example, a:.

Asinstructed by the program, place a formatted floppy diskette in your floppy drive and

press Enter.

No

It takes perhaps aminute or so for ther awr i t e2 utility to create the floppy diskette. Wait for the
utility to complete and then restart your system using the floppy diskette.

3.1.2.3 Starting the installation procedure

When Linux boots, you should seethe boot : prompt shown in Figure 3.3. Press Enter to begin
the installation process.

Figure 3.3: The boot prompt

Keep it nztalled
M it to BM On YPour
IREREE x5 ) r detail=),

On most spstess, vou can go ahead and pres EMTER> to begin
installation. Youn will probably want to f lning that hefore pou try
anything el=e. If yon run into trowhle, or if pou already hauve
questions, press the Tumctiom key <F1ly lor quick Installatiom help.

JARHING: Yom shomld completely bhack np all of gpoor hard disks before

stallat ior 5 g 1

ng 15

I-Alt-Del> to get bac

ehian GHUALinux cores with ABSOLUTELY WD LARRANTY, to the extent
permitted by applicable law. For copyright information, press <FI18>

is dizsk nwses Linux 2.8.36 (from kernel-image-2.8.36_2.8. 36-3)

g% (F1>» Tor help, or <{ENTER»> to boot?

Theboot : prompt lets you enter various kernel options. Most systems can be started without using
any kernel options. However, if you cannot successfully boot your system from a CD-ROM or
floppy diskette, you should suspect that a kernel option is needed. Pressing F1 in response to the
boot prompt will access some help pages. If the information in the help pagesis not sufficient to
resolve your problem, seek help as described in the section titled Section 3.2, "Getting Help, near
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the end of this chapter.
3.1.2.4 Choosing color versus monochrome

Oncetheinstall program starts, it first displays the Select Color or Monochrome Display screen,
shown in Figure 3.4, which asks whether subsequent install program screens should appear in color
or monochrome (black and white). Use the Up and Down keys to move to the type of monitor
attached to your system and press Enter to select it. If you selected Color, the screen reappearsin
color. To move forward to the next screen, highlight Next and press Enter.

Figure 3.4: The Select Color or Monochrome Display screen

ghian GHUALinux Sustern Installation

————————| Select Color or Honochrose dizplap
If vour monitor displays color, please select "Color™ here.
Galect "Hext"” when pon are satisfied with the dizplay.

Hext : Continue mith the installation
Color : Select color dizplay

Honochrome: Select black-and-white display ]

fUpxs<Downs beleeen elements i CEmter) selecls

3.1.2.5 Release notes

Theinstall program displays the current release notes. These identify the diskette used to boot the
system, point you to the Debian web site, and explain the Debian mission. Use the Up and Down

arrow keysto read text beyond the first page. When you've read the release notes, highlight
Continue and press Enter.

3.1.2.6 The Installation Main Menu

Theinstall program now displays the Installation Main Menu, shown in Figure 3.5. Thismenu

guides you through the installation process; it reappearsin slightly different form after each
installation step is compl eted.

Figure 3.5: The Installation Main Menu

Hebian LEMUSLinux Installat n Moain Menu

Your keyhoard has not ypet bheen configured. Pleaze select
“Hext” from the menu to configure the keyboard.

Hext : Configure tha Heyhoard #
filternate: Partition a Hard Disk

Configure tha Keyhoard

Partition a Hard Dizk

Imitialize and Activale a Swap Partilion
Activate a Previowsly-Initialized Swap Partition
Do Withowt a Hwap PMartitlom

Imitialize a Linux Partiflion

Hount o Previonzly-Initialized Fartition
Un-Mount a Partition

Install Uperating Sysles Bernel and Hodoles
Install the Baze Systen
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The only control on the menu isascrollablelist. Thefirst few items of the list present the
installation steps that you should most likely perform next. The most likely step is labeled Next.

The remaining items of the list present other installation steps. If an installation goes awry, you can
manually select the proper sequence of steps to quickly get things back on track.

However, you'll seldom, if ever, need this capability; choosing Next is almost aways the
appropriate action. To continue by configuring your system's keyboard, highlight Next and press
Enter.

3.1.2.7 Selecting a keyboard
Theinstall program displays the Select a Keyboard screen, shown in Figure 3.6. Use the Up and
Down arrow keysto select the appropriate keyboard. Most U.S. users will prefer the pre-sel ected

choice, U.S. English (QWERTY). When you've selected the proper keyboard, press ENTER to
continue.

Figure 3.6: The Select a Keyboard screen

select a kevboard

Please select a kepboard, If pou don’t Find the exact right
choice halow, pleaze chooze zomething close.
You'll be abkle to configure more keyboard cholces by
running kbdconlig once pou hawve installed the base spstenm.

g Ly s : U5, Englizh (UHEHTY) ]

azerty-be—latinld ! Delgium

quer t s by : Bulgariam Cyrillic

quertyscl : French Canadian

quertz-scroat ! Croatian

quertyscz-lat2 : Czech

quertzsde—lat inl-nodeadkeys: GerHany

quertysdk-latind : Danish

duvorakdworak : Dvorak

quer by e : Spain

quertysfi-latind : Finland

Cancel

The installation main menu re-appears, with the Next choice designated Partition a Hard Disk. Press
Enter to continue.

3.1.2.8 Selecting the hard drive

The Select Disk Drive screen, shown in Figure 3.7, appears. The screen contains a scrollable list
that lets you choose the drive to be partitioned. Drives are named by using the standard Linux
method. IDE hard drives are named hd x, where x isaletter from ato z. Drive hda isyour
system'sfirst IDE hard drive, drive hdb isyour system's second IDE hard drive, and so on. SCS|
drivesare named scd X, where x isaletter from ato z that corresponds to the SCSI drive'sdisk ID
number. As explained on the screen, the install program may mistakenly identify a CD-ROM drive
asahard drive.

Figure 3.7: The Select Disk Drive screen
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Select the drive to partition. SC51 drives are listed in
disk ID wunber order. Only drives that were connected and
operating when the =ysterm waz started will show up in this
dizplay. LD-RUH drives Hay be Hmis-identilied as writable
disk drives by thizs menn,

=K

(Lanceld

Choose the drive that you want to partition and press Enter.

3.1.2.9 Partitioning a hard drive

Theinstall program launches cf di sk, aLinux program for partitioning hard drives. Figure 3.8
showstheinitial cf di sk screen. The screen shows the partitions and free space residing on the

hard disk. In the figure, the hard disk contains only free space.

Figure 3.8: The initial cfdisk screen

cfdisk A, 81

Disk Driwe: A T &
Sectors per Track : Cylinders: 1A15

Part Type F5 Type [Lalu=l]

! 1 [ Print 1 [ QOuit 1 [ Units
[ Hrite 1

Print help screemn_

To create anew partition from the available free space, use the Up and Down arrow keysto select a
free space entry. Then use the Left and Right arrow keys to select the New menu item at the bottom
of the screen. Press Enter to create the partition.

Asshown in Figure 3.9, cf di sk asks whether the new partition should be a primary or logical
partition. Choose Primary and press Enter.

A hard disk can have a maximum of four primary partitions; alogical partition lets you escape this
limitation. After creating alogical partition, you can create several extended partitions within it.
However, cf di sk isnot able to create extended partitions. If your hard disk already contains
severa partitions, you'll need to seek help in using a program other than cf di sk to partition your
hard disk. See the section titled Section 3.2," near the end of this chapter.

Figure 3.9: Specifying the partition type
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cidizk B.H]

Disk Oriwve: Sdew hda
Sectors per Track: B3 Culinders: 1H15

Part Tupe F5 Tupe [Lahel] Size (HME)

PrisLog Free Space

e (Logicall [Cancel ]

Create 4 nes p

Next, cf di sk asksyou to specify the size (in MB) of the new partition. Asarule of thumb, you
should leave 50-100 MB of free space in which to establish a Linux swap partition. Type the
desired size, which must not exceed the available free space, and press Enter.

Next, if the new partition is smaller than the available free space, you're asked whether the new
partition should be created at the beginning or the end of the available space. It generaly makes
little difference. Select Beginning or End, according to your preference, and press Enter.

An updated display appears, as shown in Figure 3.10. The updated display shows the new partition,
which was created as a Linux partition. Next, you must specify the Linux partition as bootable.
Select the Bootable menu item by using the L eft and Right arrow keys and press Enter. The screen
is updated to reflect the new status of the partition. Notice how the new partition is named by using
the name of the hard disk ( hda) and a sequential number (1). Make a note of the name of the
Linux partition.

Figure 3.10: The updated display

cldizk HW.B]

Disk Oriwe il Shida
Head=: 1B sectors per Track: B3 Cylinders: 1H15

Flags Part Type FS Type [Label]

Primary Linux
Pri<Log Free Space

QY] [ Delefer 1 [ Help 1 [Haximizel [ Print 1
[ Ouit 1T [ Tepe 1 [ Units 1 [ Hrite 1

Togy le bootable [lag of the current partition_

Now, you must create a Linux swap partition from the remaining free space. Use the Up and Down
arrow keysto select the free space and use the Left and Right arrow keys to select the New menu
item. Press Enter.

Create the swap partition as a primary partition, with a size of 50-100 MB. Make a note of the name
of the swap partition, which will be something like hda2.

Next, you must identify the new partition as a swap partition. Use the L eft and Right arrow keysto
select the Type menu item and press Enter. Type the code that corresponds to a Linux swap
partition (82) and press Enter.

Finally, you must write the modified partition table to the hard disk. Use the L eft and Right arrow
keys to select the Write menu item and press Enter. The program tells you that erroneous changes
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to the partition table can destroy data. Check your work and, if the partition information is correct,
type Yesand press Enter.

If the partition information is not correct, you can easily reviseit. Select the erroneous partition and
use the Delete menu item to del ete the partition. Y ou can then use the New menu item to recreate
the partition with the proper size and type.

The program confirms that the partition table was written by displaying a message near the bottom
of the screen. Exit the program by using the L eft and Right arrow keysto select the Quit menu item
and pressing Enter.

The main menu appears, with the Next item designated Initialize and Activate a Swap Partition.
Press Enter to proceed.

3.1.2.10 Initializing and activating a swap partition

Theinstall program asks you to identify the swap partition. Using your notes, select the proper
partition - the smaller of the two partitions you just created - and press Enter.

Theinstall program asks if you want the partition scanned for bad blocks. For a small partition such
as a swap partition, this takes only afew moments and can help you avoid puzzling problems.
Select Yes and press Enter.

Theinstall program then informs you that all data on the swap partition will be destroyed. Make
certain that you've correctly identified the partition, select Y es, and press Enter to begin the
initialization. The display helps you keep track of the progress of the task.

When initialization is complete, the main menu reappears, with the Next item designated Initialize a
Linux Partition. Press Enter to proceed.

3.1.2.11 Initializing a Linux partition

Theinstall program asks you to identify the Linux partition. Using your notes, select the proper
partition - the larger of the two partitions you earlier created - and press Enter.

Theinstall program asksif you want the partition scanned for bad blocks. For alarge partition, this
can take can severa minutes. However, identifying and marking bad blocks can help you avoid
puzzling problems, particularly if your hard disk hasn't been previously used. Select Y es and press
Enter.

Theinstall program then informs you that al data on the Linux partition will be destroyed. Make
certain that you've correctly identified the partition, select Y es, and press Enter to begin the
initialization. The display helps you keep track of the progress of the task.

When initialization is complete, the install program asks whether the Linux partition should be
mounted as the root file system, the one to which programs will be installed. Select Yes and press
Enter to mount the partition.

When the partition has been mounted, the main menu reappears, with the Next item designated
Install Operating System Kernel and Modules. Press ENTER to proceed.

3.1.2.12 Installing the Operating System Kernel and Modules
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Theinstall program asks you to specify the medium which contains the Linux distribution. Use the
Up and Down arrow keys to select CDROM and press Enter.

Asshown in Figure 3.11, the install program asks you to identify the CD-ROM drive that contains

the distribution. Highlight the appropriate device and press Enter. If you can't confidently identify
the device, don't fret. If the install program failsto find the distribution, you'll get another chance to
identify the device.

Figure 3.11: Selecting the CD interface type

A Interiace tupe

Chonsr the type aof pour CN interface

Aldeussedfd : BER1
Silewshda : ATAFI C(IDEY, first drive on the primary controller
Alewshdlb : ATAPI (IDEY, second drive om the primary controller

; ! "
Siews hdd : ATAPI CIDEY, second drive om the secondary controller
Slewshde : ATAPI C(IDEY, first driwve on the third controller
Aldews hd £ : ATAFI C(IDE), =zmecond driwve on the third control ler
Siewshdy : ATAFI CIDEY, first driwve om the fowrth comtroller
e hdl : ATAPI CIDE)Y, second drive on the fourth controller

CLance]

Theinstall program prompts you to place the distribution CD-ROM in the CD-ROM drive. Do so
and then press Enter.

Theinstall program prompts you to specify the CD-ROM directory that contains the distribution
files. The text box isinitialized with the default directory /debian, which is the appropriate choice
for the CD-ROM that accompanies this book. Simply use the Up and Down arrow keys to highlight
Ok and press Enter.

Theinstall program next asks how you want to specify the location of the resc1440.bin file that
contains the kernel. Select the item designated List and press Enter.

Theinstall program builds alist that contains the name of each directory that contains a file named
resc1440.bin. The CD-ROM that accompanies this book includes only one such directory, so you
can simply press Enter to select that directory.

Theinstall program copies the kernel and modules to the hard drive. Then the main menu reappears,
with the Next item designated Configure Device Driver Modules. Press Enter to proceed.

3.1.2.13 Configuring device driver modules
Theinstall program prompts you to select a module category, by presenting the screen shown in

Figure 3.12. Each category contains alist of modules, small programs that extend the capability of

the kernel to accommodate specia devices and functions. By using the Select Category screen and
its subscreens, you can specify which modules should be automatically loaded when you boot your
Linux system.

Figure 3.12: Selecting a module category
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: Jelect Calegory :

HModules are loadable device drivers. Please go through the menus

for each category and look for devicez, network protocols, filespstems,
ete. that ypouw would like to have supported by your spsted. You should
not install wodules for devices that aren’t installed in your system,
azs they will sometimes canze the system to pause for a long time while
it iz searching for the device. RAlzo, drivers for devices that poo
don’t have use memory that vou could put to better use.

Pleaze select the category of modules.
it Finizhed with these modules. Return to previous menu. #

block Disks and disk-1ike devices.

cidrom  Device driverz for CD-ROM drives.

f= Orivers that allod many different §ilezsypsters to be accessed.
ipud Internet Protocol drivers.

Mizc Drivers that don't fit in the other categories.

net Drivers for network interface cards and network protocols.

To see how thisworks, select the item designated "fs' and press Enter. The screen shown as Figure
3.13 appears. As the screen explains, you can specify that a module should be loaded by selecting

the corresponding list item, and pressing Enter. Select the item designated "binfmt_aout” and press
Enter.

Figure 3.13: Selecting fs modules

: Salect fs modules :
The modules that are currently installed on vour system have
a "+" character to the right of their name. Modules that aren't
installed hawe a “-" to the right of their name. You can read a
page about the purpose of any pedele and then pou can enable
or dizable it. To do zo, wze the up and doun arrow keps (o Bouve
the cursor to the line for the wodule, and then press EHTER.

Exit Finizhed with these modules., Return to previous senu, ]
E

antofs - Rarnel awtomounter.

binlul_aoul — Bun old-style Linux A.0UT progradrs.

axt — The old and obsolete Extended File System.

hpf= = HMicrozaft High Perforsance File Systam.

nepls - HCP Remote Filesystes for mounting Howell file servers.

nis - Hetwork File System.

nlz_cpdd? =-.

nls_cpl?Id -

nls_cpT?s -

A confirmation screen, shown in Figure 3.14 appears. To install the module, select the Install item

and press Enter. A text-mode screen appears briefly to display the progress and result of installing
the module. When the module has been installed, press Enter to return to the module selection
screen.

Figure 3.14: Installing a module

| Hodule binfet_aowt I
Fun old-ztyle Linux A.OUT prograss.
The hinfmt_aout module is wot currently installed.

Exit Finizhed with these modules. Return to previous menu.
Install the aodale in the kernel.

ik > <Lance] >
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Table 3.3 shows the modules you should install. If your computer has a network adapter, you should
also install the proper module from the net category. If your computer has a CD-ROM with a
proprietary interface (one other than ATAPI or SCSI), you should also install the proper module
from the cdrom category. If you fail to install the proper modules, you can easily install them later.
However, the device corresponding to a module will not function until the module has been
installed.

When installing some modules, such asthel p module, the install program may prompt you for
additional information, using a screen similar to that shown in Figure 3.15. Most modules will load

and operate correctly even if you specify no command-line arguments. So, the simplest approach is
to forego them. If a device associated with a module fails to operate correctly, you should suspect
that command-line arguments are needed. Use the information in the Section 3.2" section to learn

what arguments to specify and how to specify them.

Table 3.3: Modules To Install

Category |Module

fs bi nf nt _aout
fs snbf s

fs vf at

m sc Il p

m sc seri al

net bsd_comp
net dumy

net ppp

Figure 3.15: Entering command-line arguments

| Enter oMEHamd-LIng HrguMents :

1p 10=Bx378 irq=8

in = B

irg = B irg=8 wWwill run in polled mocde
(Probes portz: Bx27H, H=378., Bx3bc)

Hote: loading Ip.o without any pararmeters will
grab all parallelports.

Please enter amy command-line arguesents for the lp wodule.
[ ———
<0k > [{Cancel?

When you've specified all the necessary modules, exit the Select Category screen by highlighting
Exit and pressing Enter. Then the main menu reappears, with the Next item designated Configure
the Network. Press Enter to proceed.

3.1.2.14 Configuring the network

Theinstall program presents a screen, shown in Figure 3.16 that lets you choose a hostname for
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your system. If your system is attached to a network, the network administrator has likely assigned
ahostname; in that case, you should specify that hostname here. Otherwise, you may select a
hostname of your own choosing. Simply type the hostname in the text box, use the Up and Down
arrow keysto highlight the Ok button, and press Enter.

Figure 3.16: Choosing the hostname

hoosze the Hos (ETT

Every Debian zypsted haz a name even 1f it iz not om a
netrwork. This mame iz called its Thostoamse”. You showld nowd
specify a hostwame for your new system.

IT pour systen ix going to be onm a network, oo shouwld talk
to the adniniztrator of the network before you choose a
hoztwame. If wot, you may choose any name pou lika.

The hostname ruszt not contain dots or enderscores, and youa
ruzt not append the domain name here.

If wou can't think of a hostname for your nedw systen, you
may press {ENTER» to wse the default hoztname of “debian™.
Pleaze enter your Host nase

Theinstall program asks whether your computer is connected to a network. If your computer is
permanently connected to a network, highlight Y es and press Enter. Otherwise, even if your
computer temporarily connects to a network via a dialup connection, highlight No and press Enter.

If you specified that your computer is connected to a network, the install program presents a series
of screensthat prompt you for information describing your system and the network to which it
connects. Y our network administrator should provide you with the information required by the
install program, including:

. Domain Name, the domain name of your system (for example, debian.org).

. |IP Address, the network address of your system (for example, 192.168.1.2).

. Netmask, a bitmask that specifies the portion of your system's network address that uniquely
identifies the network (for example, 255.255.255.0).

. Broadcast Address, which specifies the network address to which broadcast messages will be
sent.

. Gateway, the network address of the router your system uses to send packets beyond its local
network (for example, 192.168.1.1).

. Nameservers, the network addresses of the systems that provide hosthame lookup servicesto
your system (for example, 192.168.1.1).

. Typeof primary network interface (for example, Ethernet or token ring).

The first such screen prompts you to specify the domain name associated with the network. Domain
names are often - though not always - two words separated by a dot: for example, oreilly.com. Type
the domain name associated with your network, highlight the Ok button, and press Enter. The
install program asks you to verify the full name of your computer, which consists of the hostname
and the domain name. Check your work. If the full name is correct, highlight Y es and press Enter.
Otherwise, highlight No and press Enter; doing so will allow you to re-specify the erroneous
information.

Theinstall program next asks you to specify the | P address of your computer, which usually
consists of four one- to three-digit numbers, separated by dots. for example, 192.168.1.1. Type the
I P address, highlight the Ok button, and press Enter.
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Next, the install program asks you to specify the netmask, which has aform resembling that of the
IP address. Generdly, the netmask value includes only the numbers 0 and 255. Type the netmask,
highlight the Ok button, and press Enter. If you don't know the netmask, you can try the value
255.255.255.0, which is often correct.

Next, the install program asks you to specify your system's broadcast address. Generally, the first
item - which specifies that the broadcast address is formed by setting the last several bits of the IP
address to one - is the correct choice. Highlight the desired item and press Enter.

Next, the install program asks whether your computer connects via a gateway to networks other
than itslocal network. If a gateway exists, highlight Y es and press Enter; otherwise highlight No
and press Enter.

If you specified that a gateway exists, the install program prompts you for the IP address of the
gateway system. Type the IP address, highlight the Ok button, and press Enter.

Next, the install program asks about nameservers. Generally, another system acts as the nameserver
for a desktop system; therefore, unless your network administrator suggests otherwise, select the
first item and press Enter.

If you specified that your system uses a nameserver, the install program asks for the nameserver's [P
address. Y ou can actualy specify as many as five nameservers so that if one server is unavailable,
your system can use another. Type one or more IP address, separating each address from the next by
aspace. Then, highlight the Ok button and press Enter.

Theinstall program presents a confirmation screen, like that shown in Figure 3.17, which
summarizes your system's network configuration. If the configuration information is correct,
highlight Y es and press Enter to proceed. Otherwise, highlight No and press Enter in order to be
able to correct the erroneous information.

Figure 3.17: Confirming the network configuration

Com ire i
IF Address: 192.1668.1. 1
Hetnask: 205,255, 255.8
Hetwork Address: 192.168.1.8
Broadeast Address: 192,168, 1. 255
Gateway Address: 192.160.1.2
Hameserver Addresses: 192.168.1.2
Correct?

When you've confirmed the network configuration, the install program asks you to specify the type
of the primary network interface, by presenting the screen shown in Figure 3.18. Generally, systems
are connected to their network via an Ethernet card. Unless your network administrator suggests
differently, select the "ethQ" entry and press Enter.

Figure 3.18: Choosing the network interface

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?2...-Learning%20Debian%20GNU%20Linux/ch03_01.html (15 of 23) [15/05/2002 21:12:15]



[Chapter 3] Installing Linux

Lhooze Metkork Interface

Chooze the type of vour primary network interface. If wpouw
hauve more than one network interface, choose the one that
ynu HWill need for inctalling Debian (wia HFS or FTP)

neHciac PO-Card (PCHCIA)Y) Ethernet or Tokea Rim
i : Ethernat or Fast Ethermnet
trd : Token Rimng

ppp : Point-To-Point Protocol
=lip ! Serial-line IF

plip : Farallel-line IP

(Lance ]

After you select the network interface, the main menu reappears, with the Next item designated
Install the Base System. Press Enter to proceed.

3.1.2.15 Installing the base system

The sequence of screens that follows resembles the sequence that appeared earlier when you
installed the operating system kernel and modules. The install program first asks what medium
contains the Linux distribution; select cdrom and press Enter.

Next, the install program asks you to identify the CD-ROM drive that contains the distribution.
Highlight the appropriate device and press Enter. If you can't confidently identify the device, don't
fret. If theinstall program fails to find the distribution, you'll get another chance to identify the
device.

Theinstall program prompts you to place the distribution CD-ROM in the CD-ROM drive. Do so
and then press Enter.

Theinstall program prompts you to specify the CD-ROM directory that contains the distribution
files. The text box isinitialized with the default directory /debian, which is the appropriate choice
for the CD-ROM that accompanies this book. Simply use the Up and Down arrow keys to highlight
Ok and press Enter.

Theinstall program next asks how you want to specify the location of the base2_1.tgz file that
contains the first part of the base system. Select the item designated List and press Enter.

Theinstall program builds alist that contains the name of each directory that contains a file named
base?2 1.tgz. The CD-ROM that accompanies this book includes only one such directory, so you can
simply press Enter to select that directory.

Theinstall program copies the base system to the hard drive. Then the main menu reappears, with
the Next item designated Configure the Base System. Press Enter to proceed.

3.1.2.16 Configuring the base system

To configure the base system, you must first select the time zone associated with the system's
location. Y ou can do this either of two ways, by using the screen shown in Figure 3.19. The list at
the left of the screen (titled Timezones) lets you select atime zone by its coded designation. The list
at the right of the screen (cryptically titled Directories) lets you select atime zone by location, using
familiar geographical names. Use the Left and Right arrow keysto select the list you want to use,
then use the Up and Down arrow keysto select the appropriate list item and press Enter. If you
selected alocation, the install program may present a second screen that lets you more precisely
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designate the location. Use the Up and Down arrow keys to select the desired item and press Enter.

Figure 3.19: Selecting the Time Zone

Pleaze select the appropriate locatlion in the world inm which
o 1 e
Timezones : Directories:
MET o |
MST fAfrica &
HSTTHLIT I
HE Antarctica
HZ-CHAT firctic
Hawsa jo M Azia
FRC Atlantic
Australia
Fo land Brazil
Canada
{Cancel

Next, the install program presents a screen that explains that Unix system clocks are generally set to
Universal Time (GMT), rather than local time. However, you're free to set your system clock any
way you like. Most desktop users prefer to set their system's clock to local time, particularly if their
system contains multiple operating systems. Press Enter to move forward to the screen that lets you
specify how you want your system's clock to be interpreted. If you plan to set your system's clock to
GMT, select Yes and press Enter; otherwise, select No and press Enter.

The main menu reappears, with the Next item designated Make Linux Bootable Directly from Hard
Disk.

Do not press Enter. Instead, use the Up and Down arrow keys to select the Alternate item,
designated Make a Boot Floppy. By booting Linux from afloppy, you avoid several potential
problems. For further information on booting Linux, including information on booting Linux
directly from a hard disk, see Appendix D, Managing the Boot Process.

3.1.2.17 Making a boot floppy

Next, the install program instructs you to place a blank floppy diskette in your system'sfirst floppy
disk drive. Insert afloppy diskette - it need not be formatted - and press Enter. Theinstall program
creates the boot floppy.

WARNING: All data on the floppy disk will be lost.

After the floppy diskette has been created, the main menu appears, with the Next item designated
Reboot the System. Press Enter.

Theinstall program asks you to confirm your decision to reboot the system. L eave the newly
created boot floppy in the floppy disk drive, highlight Y es, and press Enter. Y our system should
restart. If - after aminute or so - it hasn't restarted, press the system's reset button or cycle power to
the system.

A boot prompt should appear shortly after your system completes its power-on self test. Press Enter
to boot Linux from the floppy diskette. Linux should load, causing a series of messages to cascade
off the screen.
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3.1.3 Configuring the New System

Once your system has booted, you'll see a series of screens that prompt you to configure your new
system. First, you're prompted to establish a password for ther oot user.

3.1.3.1 Establising a root password

When your system has booted, you should see the screen shown in Figure 3.20. This screen letsyou
establish a password for ther oot user, the master user who administers the system. Follow the on-
screen instructions, by typing a password consisting of from five to eight characters. If you choose a
password that the install program regards as insecure, the system will prompt you to type another
password. If you really want the original password, simply type it again; the system will not object a
second time. For security, the system will not display a password asit's typed. Instead, it will

prompt you to enter the password a second time, helping you avoid typing a password other than the
one you intend.

Figure 3.20: Setting a password for root
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3.1.3.2 Establishing a normal user account

Next, the install program asks whether you want to create a normal user account, in addition to the
r oot user account. Respond by typing Y and pressing Enter. Then type a username, consisting of
eight characters or less and including only letters and digits. Many Linux users create usernames
that consist of thefirst letter of their first name followed by their last name, or the first seven
characters of their last nameif their last name has eight or more characters. For example, the author
often uses the username bntcar t y. After typing the username, press Enter. If you make a
mistake, use the backspace key to erase the erroneous letters.

The system will ask you to establish a password for the new user account, much asit did for the
r oot account. It then asks you to supply the following additional information:

Full Name
Y our full name, including your first and last name

Room Number
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The room number of your office
Work Phone

Y our work phone number
Home Phone

Y our home phone number
Other

Other brief information about the user

Y ou should supply the full name. Y ou can supply or omit the other information as you see fit. Once
you've entered all the information, the system asks you to confirm your entries. Type Y and press
Enter to confirm your choices; or, type N and press Enter to revise your choices.

3.1.3.3 Configuring shadow passwords

Next, the system asks whether to configure shadow passwords. Unless you have a good reason for
doing otherwise, you should configure shadow passwords by typing Y and pressing Enter. That
way, your system's encrypted passwords are stored in afile that only ther oot user can read,
making your system much less susceptible to break-ins.

3.1.3.4 Removing PCMCIA support

If your system doesn't require PCMCIA support, the system prompts you to allow it to remove the
PCMCIA modules. So long as you don't actually require PCMCIA support, you should type Y and
press Enter.

3.1.3.5 Connecting via PPP

At this point, depending on options you previously selected, the system may prompt you to allow it
to connect via PPP to download requested packages. If this prompt appears, respond by typing N
and pressing Enter. Downloading the packages over a dial-up connection would be a very time-
consuming operation; it's much quicker to access the packages from the CD-ROM that accompanies
this book.

3.1.3.6 Choosing Packages

Next, the system asks whether you'd like to use a speedy way of specifying what applications
(packages) you want to install. Type Y and press Enter to take the fast route, which lets you select
from a set of system profiles or tasks.

The screen shown in Figure 3.21 appears. This screen lets you choose profiles that describe the kind
of system you want, or tasks that describe the kinds of operations you want your system to perform.

The system associates a set of applications with each profile or task; selecting a profile or task
instructs the system to install the associated applications in an upcoming step.

Figure 3.21: Selecting a profile
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The most appropriate profile for most initial users of Linux is Basic. To choose that profile, use the
Up and Down arrow keys to select the Basic item. Then select the Ok button and press Enter.

Next, the system informs you that it's about to start the dsel ect program, which actually installs
the selected applications. Press Enter to begin.

3.1.4 Installing the Applications

Theinitial dsel ect screen, the program's main menu, is shown in Figure 3.22. Y ou can use the

Up and Down arrow keys to highlight a menu item. Y ou can select the highlighted menu item by
pressing Enter. The on-screen instructions earlier advised that you should skip Access and Update:
ignore these instructions.

Instead, you'll generally select the menu itemsin order in which they appear. However, you'll skip
menu item 2 (Select), menu item 4 (Config), and menu item 5 (Remove).

Figure 3.22: The dselect main menu
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3.1.4.1 Accessing the packages

Highlight the Access menu item and press Enter. The program presents alist of methods for
accessing the applications to be installed. Use the Up and Down arrow keysto highlight the entry
designated apt and press Enter.

Next, you'll be asked if you want to change the source list. Respond Yes, which initiates a dialog
that builds a simple configuration. Here's a sample dialog that shows the responses you should give
to install packages from the CD-ROM diskette that accompanies this book:
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3.1.4.2 Mounting the CD-ROM

Access the second virtual console by pressing Alt-F2. Login asr oot and issue the following
commands:

nkdir /cdrom
nmount -t is09660 -o ro /dev/
hdx /cdrom

where hdx represents the Linux designation of the CD-ROM drive that contains the diskette that
accompanies this book. For example, hdb is the secondary drive on the first controller. See Figure
3.1 for other common designations.

If the command succeeds, return to thefirst virtual console by pressing Alt-F1. Otherwise, check
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the arguments and try again.
3.1.4.3 Updating the list of available packages

Highlight the Update menu item and press Enter. The program will update its list of available
packages. When prompted to do so, press Enter to return to the main menu.

3.1.4.4 Installing the selected packages

Skip the Select menu item, by highlighting the Install menu item. Press Enter to begin installing the
selected packages.

A mail package called exi mwill request configuration information asit'sinstalled. Table 3.4
summarizes these requests and provides the information with which you should respond.

Table 3.4: Configuration Information for exim

Prompt Response
Select anumber from 1to 5.... 2
Visible mail name of your system Enter

Other system names appearing on incoming names | Enter
Domains for which mail isrelayed Enter
Loca machines for which mail isrelayed Enter
RBL (sites from which mail will not be accepted) |Enter

Smart host handling outgoing mail The outgoing mail host provided by your
Internet service provider, if any

User account for system administration mail Enter

Y ou can revise the configuration of exi mafter installation by issuing the command exi nconfi g.

When all the selected packages have been installed, the program will display the message
"Installation OK." Press Enter to return to the main menu.

3.1.4.5 Exiting dselect

Exit thedsel ect program by highlighting the Quit menu item and pressing Enter. The screen
shown in Figure 3.23 appears.

Figure 3.23: The Linux login prompt
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Tologin to Linux for the first time, type root or the name of the user account you earlier created,
and then press Enter. When the system prompts for the password, type the password and press
Enter. You should then see ashell prompt, consisting of a pound sign (#) or dollar sign ($), as
shown in Figure 3.24. Congratulations: you've just installed and configured Linux.

Figure 3.24: The Linux shell prompt
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If you don't see a shell prompt, or if something went wrong earlier in the installation process, don't

despair. The next section will show you how to obtain the help you need to get your Linux system
up and running.
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3.2 Getting Help

If your system fails to boot, or if you're unable to complete the Linux
installation process, don't despair. The help you need is probably close by, in
one of these sources:

. The Debian Web Site

« Linux FAQs (Freguently Asked Questions)
. Linux HOWTOs

. The Debian mailing lists

. USENET newsgroups

. Internet Relay Chat (IRC)

The following sections describe these sources and explain how to access and
use them. Y ou should generally consult them in the order specified.

3.2.1 The Debian Web Site

The Debian Web site, http://www.debian.org/, is your main source for

information on Debian GNU/Linux. It provides documents, links, and resources
gaore.

3.2.2 FAQs
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Linux FAQs present commonly asked questions and answers. The Debian
GNU/Linux FAQ isavailable online at http://www.debian.org/doc/FAQ/. Y ou
can aso find it on the CD-ROM that accompanies this book, in the /doc/FAQ
directory. The Linux FAQ isavailable at

http://metal ab.unc.edu/L DP/FAQ/Linux-FAQ-1.html.

3.2.3 HOWTOs

Linux HOWTOs address specific topics of interest to Linux users. They're
found in the /usr/doc/HOWTO direcotry of an installed Debian GNU/Linux
system. Y ou can also find them online at
http://metalab.unc.edu/linux/intro.html. At this point in your Linux experience,
you'll probably find the Installation-HOWTO useful. Use it to find workarounds
for your installation and configuration problems.

The HOWTOs are generaly available in plain text format. Y ou can use
Microsoft Windows WordPad, or another text editor of your choice, to access
them.

3.2.4 The Debian Mailing Lists

Severa Internet mailing lists address Debian GNU/Linux. Y ou can find alist of
these at http://www.debian.org/MailingLists/subscribe/. Among the most useful

mailing lists are these:

debian-user

The main mailing list for Debian GNU/Linux users and developers.
debian-laptop

Issues related to installing, updating and using Debian GNU/Linux on
laptop computers.
debian-boot

I ssues related to booting Debian GNU/Linux.
debian-announce

Important announcements directed to the Debian GNU/Linux
community.
debian-security-announce

| ssues related to security, including fixes to security problems.
debian-commercial
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Information on commercia products related to Debian GNU/Linux.
debian-news

Genera news about Debian GNU/Linux and the Debian project.
debian-changes

Changes to Debian GNU/Linux releases are published here.

3.2.5 USENET Newsgroups

Severa Internet newsgroups address Linux. You can find alist of these at
http://metalab.unc.edu/linux/intro.html. If your Internet Service Provider (ISP)
provides access to these newsgroups - as most do - you can read and post
messages read by other Linux users around the world. If necessary, consult your
ISP for information on accessing these newsgroups.

Don't post blindly to these newsgroups, or you may draw angry responses;
instead, you should first attempt to find answers to your questions in the Linux
FAQs and HOWTOs. Generally, the Linux community is quite willing to help
even those who ask what some consider dumb questions; but, as a courtesy to
al, it'sbest if you do some work on your own before seeking the help of others.

3.2.6 Internet Relay Chat (IRC)

IRC (Internet Relay Chat) lets you exchange typed messagesin real time with
people from all over the world. The server irc.debian.org provides an IRC

channel dedicated to Debian GNU/Linux. To connect to the server, you must
haveaninstalled IRC client suchasBi t chX,ircl | ,tkirc,orZrcon.If
you're having trouble getting Debian GNU/Linux installed or configured, you
can use a Windows-based IRC client to chat with Debian users, who can likely
help you resolve your problem.

Connect to the server by typing:
/ server irc.debian.org
Then join channel #debian by typing:

/j oi n #debi an
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4. Issuing Linux Commands

Contents:
The System Use Cycle

Working with the Linux Command Prompt
How Linux Organizes Data

Working with Devices

Useful Linux Programs

This chapter shows you how to begin using your Linux system. It shows you how to boot your
system, log in, issue commands, log out, and shut down your system. It also explains how to use
the man command, which provides help on using other commands. The chapter describes how
Linux organizes data as filesystems, directories, and files and how you can work with removable
media, such as diskettes. It describes how to query the status of your system. And, finally, it
explains how to use pi co, asimple text editor.

4.1 The System Use Cycle

This section introduces you to the cycle of Linux system use. If you're a user of Microsoft
Windows, you're accustomed to a pattern of system use that forms acycle:

. Boot the system

. ldentify yourself to the system
. Usethe system

. Shutdown the system

The cycle of Linux system useis similar, even though you perform the tasks somewhat
differently.

4.1.1 Booting the System
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Most Linux users boot their system from its hard drive. Of course, if you made a boot diskette
during system installation, you can use it to boot your system.

First, you must prepare your system for booting. If your system is running, you must shut it down
by following the proper procedure for shutting down the operating system that's active. For
example, if you're running Microsoft Windows, click Start —+ Shut Down and select the Shut
Down option in the Shut Down dialog box. Press OK to begin the system shutdown. After afew
seconds, Windows displays a screen telling you that it's safe to turn off power to your system.
Turn off the power or, if your system automatically powers down, wait afew seconds until the
system powers itself down.

Next, you must set your system to boot from the desired device. To boot your system from its
hard drive, remove any floppy diskette from your system's floppy drive. To boot your system
from afloppy diskette, insert your Linux boot diskette into your system's floppy drive.

Now, you're ready to boot your system. Switch your system on (or press your system's reset
button, if your system is powered on) and watch as it performs its self test. Shortly thereafter, you
should seeaboot : prompt on the system’'s monitor. If you like, you can list the available boot
configurations stored on the boot device by pressing Tab. To boot the system, type the name of
the desired configuration and press Enter, or simply press Enter to boot using the default
configuration.

Onceit loads, Linux begins probing your system and its devices, printing status information on
your system's monitor. This status information is helpful if your system fails to boot properly,
because it discloses the point in the boot process where the problem occurred.

When Linux has completed its boot process, your system's monitor will display alogin prompt
similar to this:

Debi an GNU/ Linux 2.1 desktop ttyl
desktop | ogi n:

4.1.2 Logging In

Before you can use the system, you must identify yourself by logging in. Theinstall program
created a special user named r oot ; by identifying yourself asther oot user, you can gain
access to the system. Normally, you use ther oot userid only when performing system
administration tasks, because ther oot user has special capabilities that other users lack.

Tologon, typer oot and press Enter. The system prompts you for the password associated with
ther oot userid. Type the password you established during the installation process and press
Enter. To prevent anyone nearby from learning your password, Linux does not display it asyou
type. If you suspect you've typed it incorrectly, smply press Enter and start over; or press
Backspace once (or more) for each character you've entered and then re-enter it. If you type the
userid or password incorrectly, Linux displays the message "login incorrect" and prompts you to

try again.

Like other members of the Unix family, the Linux operating system is case sensitive. Be sure to
typetheuserid r oot just asit appears, using al lowercase characters. Similarly, you must type
the password exactly as you entered it in the Root Password dialog box during system
installation.
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Also, some Linux programs require you to type Ctrl-BACKSPACE, rather than BACKSPACE. If
you press BACK SPACE and see *H echoed to the console, try pressing Ctrl-BACKSPACE
instead.

When you've successfully logged in, you'll see acommand prompt that looks something like this:
r oot @eskt op: / root #

This prompt tells you that the Linux bash shell isready to accept your commands.

4.1.3 Issuing Commands

The component of Linux that interprets and executes commands is called the shell. Linux
supports a variety of different shells, but the most popular isthe bash shell. This chapter
presents the basics of using the bash shell; you'll learn more about the shell in Chapter 13,
Conquering the BASH Shell.

The Linux bash shell presents the user with acommand-line interface (CL1). CLIs are familiar
to Windows users who have worked in the MS-DOS Prompt window, and indeed the Microsoft
Windows MS-DOS Prompt window is a kind of command-line shell for Windows. The Linux
bash shell works much like the MS-DOS Prompt window. Y ou type text commands and the
system responds by displaying text replies. Asyour first Linux command, type wand press
Enter. Y our screen should look something like this:

r oot @eskt op: / root #

w

11:12am up 6 mn, 1 user, |oad average: 0.00, 0.08, 0.05

USER TTY FROM LOGN@ |IDLE JCPU PCPU WHAT
r oot ttyl 11:13am 0.00s 0.20s 0.11s -bash

The wcommand tells Linux to display the system status and alist of all system users. In the
example, the output of the command tells you that it's now 11:12 am., that the system has been
up for 6 minutes, and that only one user - r oot - is currently logged in. Notice that the command
output is very terse, packing much information into afew lines. Such output istypical of Linux
commands. At first, you may find Linux output cryptic and difficult to read, but over time you'll
grow to appreciate the efficiency with which Linux communicates information.

Linux provides many commands besides the w command; so many that you may despair of
learning and recalling them. Actually, the number of commands you'll use regularly isfairly
small. Soon, these will become second nature to you.

Now try a second command, the dat e command:

r oot @eskt op: /root #

dat e
Tue Feb 23 11:15:20 PST 1999

The dat e command displays the current date and time.

If you find working with MS-DOS distasteful or intimidating, you may not immediately enjoy
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working with the Linux command line. However, give yourself some time to adjust. The Linux
command line has several features that make it easier to use, and more powerful, than MS-DOS.
If, after working with the Linux command line for several days, you don't find yourself at home,
don't despair. Linux provides a graphical user interface in addition to its command-line interface.
You'll learn about the graphical user interface in Chapter 6, Using the X Window System.

4.1.4 Correcting Commands

Sometimes you may type a command incorrectly, causing Linux to display an error message. For
example, suppose you typed dat instead of dat e:

r oot @eskt op: /root #

dat
bash: dat: command not found

In such a case, carefully check the spelling of the command and try again. If you notice an error
before pressing Enter, you can use the Backspace key to return to the point of the error and then
type the correct characters.

Just as aweb browser keepstrack of recently visited sites, Linux's BASH shell keeps track of
recently issued commands. Thislist is called the history list, and you can scroll back through it
using the Up arrow key, or back down using the Down arrow key, just as you would with the
Back and Forward buttons on aweb browser. In fact, the history list provides several powerful
ways to remember and reuse frequently issued commands, as we'll seein Chapter 13.

The Up and Down arrow keys let you scroll through alist of commands recently issued. This
feature is handy when you want to repeat acommand. Simply use the Up arrow key to find the
command and press Enter to re-execute it. Y ou can also use this feature when you want to issue
acommand similar to one you recently issued. Use the Up arrow key to find the original
command. Then, use the Left and Right arrow keys to position the cursor and make whatever
changes to the command you like. Finaly, press Enter to execute the command.

4.1.5 Using Virtual Consoles

In Microsoft Windows, you can have several MS-DOS Prompt windows simultaneously active.
Although the bash shell doesn't have agraphical user interface, you can nevertheless work with
several instances of the shell, by using Linux virtual consoles. Linux provides six virtual
consoles; you can use specia keystrokes to switch between them. The keystroke Alt-F n, wheren
isthe number of avirtual console (1-6), causes Linux to display virtual console n. For example,
you can display virtual console 2 by typing Alt-F2. Y ou can view only asingle console at atime,
but you can switch rapidly between consoles by using the appropriate keystroke.

Virtual consoles are handy when you've started a time-consuming task and want to be able to
perform an unrelated task while the original task isworking. You'll also find them useful after
you've established several userids on your system, because you can log on as one userid on one
virtual console while you're logged on as another userid on a different console.

Virtual consoles have a screen saver feature like that found on Microsoft Windows. If avirtual
consoleisinactive for an extended period, Linux blanks the monitor screen. To restore the screen
without disturbing its contents, press the Shift key.
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4.1.6 Logging Out

When you're done using a virtual console, you should log out by typing the command exi t and
pressing Enter. When you log out, the system frees memory and other resources that were
allocated when you logged in, making those resources available to other users.

When the system logs you out, it immediately displays alogin prompt. If you change your mind
and want to access the system, you can login simply by supplying your userid and password.

4.1.7 Shutting Down the System

Y ou shouldn't turn off power to a computer while it's running Linux; instead, you should shut
down the operating system and then turn off power. To shut down a Linux system, you use the
shut down command, which resides in a directory named /sbin:

r oot @eskt op: /root #

/ sbi n/ shut down -h now

Don't type the prompt, which automatically appears on the command line. Only ther oot user
can issue the shut down command. If you want to restart aLinux System, you can use an
alternative form of the shut down command:

r oot @eskt op: /root #

/ sbi n/ shutdown -r now

Or, even more conveniently, you can use the familiar MS-DOS "three-finger salute”: Ctrl-Alt-
Del, which simply issues ashut down command on your behalf.

When you shut down a system, Linux automatically logs off all users, terminates all running
programs, and closes all open files. Before shutting down a system, you should check each
virtual console to determineif an important operation isin progress. If so, you should delay
shutting the system down until the operation compl etes.
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4.2 Working with the Linux Command
Prompt

To make Linux commands easy to use, they share a simple, common structure.
This section describes their common structure and explains how you can obtain
hel pful information on the commands available to you.

4.2.1 Command Structure

Linux commands share the common form:

command option(s) argunent(s)

The command identifies the command you want Linux to execute. The name of a
Linux command almost always consists of lowercase letters and digits.

Remember that, unlike Microsoft Windows, Linux is case sensitive; be sure to
type each character of acommand in the proper case.

Most commands let you specify options or arguments. However, in any given
case, you may not need to do so. For example, typing the w command without
options and arguments causes Linux to display alist of current users.
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Options modify the way that a command works. Most options consist of asingle
letter, prefixed by a dash. Often, you can specify more than one option; when you
do so, you separate each option with a space or tab. For example, the -h option of
the w command causes the output of the command to omit the header lines that
give the time and the names of the fields. Typing:

root @eskt op:/root#

w -h
prints alist of users without the header lines.

Arguments specify filenames or other targets that direct the action of the
command. For example, the w command lets you specify a userid as an argument,
which causes the command to list only logins that pertain to the specified userid.

Typing:
r oot @eskt op: /root#

W r oot

printsalist of current logins by ther oot user. Some commands let you specify a
series of arguments; you must separate each argument with a space or tab.

4.2.2 Getting Help

Because Linux provides so many commands and because Linux commands
provide so many possible options, you can't expect to recall al of them. To help
you, Linux provides the man command and the apr opos command, which let
you access a help database that describes each command and its options.

4.2.2.1 Using man

Each Linux command is described by a specia file called a manual page. The
manual pages are stored in agroup of subdirectories comprising a help database.
To access this database, you use the man command, which resemblesthe MS-
DOS hel p command. For example, to get help on using the w command, type:

r oot @eskt op: /root#

man w

Figure 4.1 shows the resulting output, which the command displays one page at a

time. Notice the colon prompt, which appears at the bottom left of the screen. To
page forward, press the Space key; to page backward, pressthe b key. To exit the
man program, pressthe g key.
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The manual pages are organized according to a common format. At the beginning
of amanual page, you'll find the name of the page and the section of the manual
page database from which the page comes, shown in parentheses. For example,
the figure shows the manual page named w, which comes from section 1 of the
manual page database. Table 4.1 describes the sections of the manual page

database; most sections are primarily of interest to programmers. As a user and
administrator, you'll be interested primarily in sections 1 and 8.

Table 4.1: Manual Page Sections

Section |Description

Executable programs and shell commands
System calls (provided by the kernel)
Library calls (provided by system libraries)
Special files (for example, devicefiles)
File formats and conventions

Games

Macro packages and conventions

System administration commands

©| 00 Nl o o] | W N|

Non-standard kernel routines

Figure 4.1: A typical man page
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Next in the output comes the name and brief description of the command. Then
comes a synopsis of the command, which shows the options and arguments that
you can specify. Brackets enclose parts of a command that you can choose to
include or omit. Next comes a detailed description of the operation of the
command, followed by a description of its options.

Asyou're learning your way around Linux, you may find it convenient to reserve
avirtual console for running the man command. That way, you can enter
commands in a separate virtual console, switching between consoles to refresh
your recollection of the options and arguments of commands as you type them.

4.2.2.2 Using apropos

The man command searches the manual pages and displays detailed information
about a specified command. The apr opos command also searches the manual
pages, however, it displays summary information about manual pages that contain
a specified keyword. (The search islimited to the short description that appears at
the beginning of each manual page). For example, typing the command:

r oot @eskt op: /root#

apropos files
displaysalist of manual pages that contain the word files, as shown in Figure 4.2.

Figure 4.2: Output of the apropos command

™ Tera Tesm - iouter W1 : = |0 =)
Fie Edit Setwp Cpoiol ‘fndow Helo
[hmccart yPue-24-130-68-234 monll% apropos Files
- — w l=an = like Filezeresr For UHLR

1 *Hand ler (3 — azaociate procodiare cal lhacka

: For wie wilbh graff
wth grott —lps
the ASCI] protocol

sEanifaisd gutpai
audio data into Wks  S04En

ad Witk

I ] of
current Uersions Systen support [iles

Theapr opos command is useful when you don't recall the name of a Linux
command. By typing arelated keyword, you can obtain alist of commands and
search the list for the command you need.
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4.3 How Linux Organizes Data

In order to make the most effective use of your Linux system, you must understand how Linux
organizes data. If you're familiar with Microsoft Windows or another operating system, you'll find
it easy to learn how Linux organizes data, because most operating systems organize datain rather
similar ways. This section explains how Linux organizes data. It aso introduces you to several
important Linux commands that work with directories and files.

4.3.1 Devices

Linux receives datafrom, sends data to, and stores data on devices. A device usualy corresponds
to ahardware unit, such as a keyboard or serial port. However, a device may have no hardware
counterpart: the kernel creates several pseudodevices that you can access as devices but that have
no physical existence. Moreover, a single hardware unit may correspond to several devices - for
example, Linux defines each partition of adisk drive as adistinct device. Table 4.2 describes some
typical Linux devices; not every system provides all these devices and some systems provide
devices not shown in the table.

Table 4.2: Typical Linux Devices

Device Description
ati bm Bus mouse
audi o Sound card

cdrom CD-ROM drive
consol e |Current virtua console

fdn Floppy drive ( n designates the drive; for example, f dO isthe first floppy drive)

ftape Streaming tape drive not supporting rewind
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hd xn Non-SCSI hard drive ( x designates the drive and n designates the partition; for
example, hdal isthefirst partition of the first non-SCSI hard drive)

i nport bm|Bus mouse

lp n Parallel port ( n designates the device number; for example, | pO isthe first
parallel port)

nodem Modem

nouse Mouse

nft ape Streaming tape drive supporting rewind

nrft n Streaming tape drive supporting rewind ( n designates the device number; for
example, nr f t O isthe first streaming tape drive)

nst n Streaming SCSI tape drive not supporting rewind ( n designates the device
number; for example, nst 0 isthe first streaming SCSI tape drive)

nul | Pseudodevice that accepts unlimited output
printer |Printer

psaux Auxiliary pointing device, such as atrackball, or the knob on IBM's Thinkpad

rft n Streaming tape drive not supporting rewind ( n designates the device number; for
example, r f t O isthefirst streaming tape drive)

scd n SCSI device ( n designates the device number; for example, scdO isthefirst
SCSI device)

sd xn SCSI hard drive ( x designates the drive and n designates the partition; for
example, sdal isthefirst partition of the firs SCSI hard drive)

sr n SCSI CD-ROM ( n designatesthe drive; for example, sr 0 isthefirst SCSI CD-
ROM)

st n Streaming SCSI tape drive supporting rewind ( n designates the device number;

for example, st O isthefirst streaming SCSI tape drive)

tty n Virtual console ( n designates the particular virtual console; for example, t t yO is
the first virtual console)

ttyS n Modem ( n designates the port; for example, t t y SO is an incoming modem
connection on the first serial port)

zero Pseudodevice that supplies an inexhaustible stream of zero-bytes

4.3.2 Filesystems

Whether you're using Microsoft Windows or Linux, you must format a partition before you can
store data on it. When you format a partition, Linux writes special data, called a filesystem, on the
partition. The filesystem organizes the available space and provides a directory that lets you assign
anameto each file, which is a set of stored data. Y ou can also group files into directories, which
function much like the folders you create using the Microsoft Windows Explorer: directories store
information about the files they contain.

Every CD-ROM and floppy diskette must also have afilesystem. The filesystem of aCD-ROM is
written when the disk is created; the filesystem of afloppy diskette is rewritten each time you
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format it.

Microsoft Windows 95 lets you choose to format a partition asa FAT or FAT32. Linux supports a
wider variety of filesystem types; Table 4.3 summarizes the most common ones. The most
important filesystem types are ext 2; which isused for Linux native partitions, nsdos, whichis
used for FAT partitions (and floppy diskettes) of the sort created by MS-DOS and Microsoft
Windows; and i s09660, whichisused for CD-ROMs. Linux also providesthevf at filesystem,
which isused for FAT32 partitions of the sort created by Microsoft Windows 9x. Linux also
supports reading of Windows NT NTFS filesystems; however, the support for writing such
partitionsis not yet stable.

Table 4.3: Common Filesystem Types

Filesystem |Description

coherent | A filesystem compatible with that used by Coherent Unix

ext The predecessor of the ext 2 filesystem; supported for compatibility
ext2 The standard Linux filesystem
hpfs A filesystem compatible with that used by IBM's OS/2

1509660 The standard filesystem used on CD-ROMs

minix An old Linux filesystem, still occasionally used on floppy diskettes

msdos A filesystem compatible with Microsoft's FAT filesystem, used by MS-DOS and
Windows

nfs A filesystem compatible with Sun's Network File System

ntfs A filesystem compatible with that used by Microsoft Windows NT'sNTFS
filesystem

sysv A filesystem compatible with that used by AT& T's System V Unix

vfat A filesystem compatible with Microsoft's FAT32 filesystem, used by Windows 9x

Xenix A filesystem compatible with that used by Xenix

4.3.3 Directories

If you've used MS-DOS, you're familiar with the concepts of file and directory, and with various
MS-DOS commands that work with files and directories. Under Linux, files and directories work
much as they do under MS-DOS.

4.3.3.1 Home and working directories

When you login to Linux, you're placed in a special directory known as your home directory.
Generally, each user has a distinct home directory, where the user creates personal files. This
makes it ssimple for the user to find files previously created, because they're kept separate from the
files of other users.

The working directory - or current working directory, asit's sometimes called - is the directory
you're currently working in. When you login to Linux, your home directory is your working
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directory. By using the cd command (which you'll meet in amoment) you can change your
working directory.

4.3.3.2 The directory tree

The directories of a Linux system are organized as a hierarchy. Unlike MS-DOS, which provides a
separate hierarchy for each partition, Linux provides a single hierarchy that includes every
partition. The topmost directory of the directory treeisthe root directory, which iswritten using a
forward slash (/), not the backward slash (\) used by MS-DOS to designate aroot directory.

Figure 4.3 shows a hypothetical Linux directory tree. The root directory contains six
subdirectories: bin, dev, etc, home, tmp, and usr. The home directory has two subdirectories; each
isthe home directory of auser and has the same name as the user who ownsit. The user named bill
has created two subdirectoriesin his home directory: books and school. The user named patrick
has created a single subdirectory in his home directory: school.

Figure 4.3: A hypothetical Linux directory tree

/
| | | I | I
bin dev et home tmp usr
l
[ I
bill patrick
— ——
books school school

Each directory (other than the root directory) is contained in a directory known as its parent
directory. For example, the parent directory of the bill directory is home.

4.3.3.3 Absolute and relative pathnames

Notice in the figure that two directories named school exist: Oneis a subdirectory of bill and the
other is a subdirectory of patrick. To avoid confusion that could result when several directories
have the same name, directories are specified using pathnames. Two kinds of pathnames exist:
absolute and relative. The absolute pathname of a directory traces the location of the directory
beginning at the root directory; you form the pathname as alist of directories, separated by forward
dlashes (/). For example, the absolute pathname of the unique directory named bill is/home/bill.
The absolute pathname of the school subdirectory of the bill directory is/home/bill/school. The
absolute pathname of the identically named school subdirectory of the patrick directory is
/home/patrick/school.

When a subdirectory is many levels below the root directory, its absolute pathname may be long
and cumbersome. In such a case, it may be more convenient to use arelative path name, which
uses the current directory, rather than the root directory, asits starting point. For example, suppose
that the bill directory isthe current working directory; you can refer to its books subdirectory by
the relative pathname books. Notice that a relative pathname can never begin with aforward slash,
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whereas an absol ute pathname must begin with aforward slash. As a second example, suppose that
the home directory is the current working directory. The relative pathname of the school
subdirectory of the bill directory would be bill/school; the relative pathname of the identically
named subdirectory of the patrick directory would be patrick/school.

Linux provides two special directory names. Using asingle dot (.) asadirectory nameis
equivalent to specifying the working directory. Using two dots (..) within a pathname takes you up
one level in the current path, to the parent directory. For example, if the working directory is

/home/bill, .. refersto the /home directory. Similarly, the path ../patrick/school refers to the
directory /home/patrick/school.

4.3.4 Commands That Work with Directories

Now that you understand the fundamentals of how Linux organizes data, you're ready to learn
some commands that work with directories. Rather than simply read this section, you should login
to your Linux system and try the commands for yourself. Only by doing so will you begin to
develop skill in working with shell commands.

4.3.4.1 Displaying the working directory

To display the current working directory, issue the pwd command. The pwd command requires no
options or arguments.

r oot @eskt op: /root#

pwd
/ r oot

The pwd command displays the absolute pathname of the working directory.
4.3.4.2 Changing the working directory

To change the working directory, issue the cd command, specifying the pathname of the new
working directory as an argument. Y ou can use an absolute or relative pathname. For example, to
change the working directory to the /bin directory, type:

r oot @leskt op: / root #

cd /bin
[ root @esktop /bin]#

Notice how the prompt changes to indicate that /bin is now the working directory.
Y ou can quickly return to your home directory by issuing the cd command without an argument:

[ root @esktop /bin]#

cd
r oot @eskt op: / root#

Again, notice how the prompt changes to indicate the new working directory.

If you attempt to change the working directory to a directory that doesn't exist, Linux displays an
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error message:

r oot @eskt op: / root#

cd nowhere
bash: nowhere: No such file or directory

4.3.4.3 Displaying directory contents

To display the contents of a directory, you usethel s command. Thel s command provides many
useful options that |et you tailor its operation and output to your liking.

The simplest form of thel s command takes no options or arguments. It simply lists the contents
of the working directory, including files and subdirectories (your own output will differ, reflecting
the files present in your working directory):

r oot @eskt op: /root#

l's

GNUst ep firewall sniff

Xrootenv. O [ i nux ssh-1.2.26

audi o. cddb mai | ssh-1.2.26.tar.gz
audi 0. wav mrror support

axhome mrror-2.8.tar. gz tenp

conf nl xb318l .t ar t est

corel openn test. doc
drivec.ing scan tulip.c
dynip_2.00.tar.gz screen-3.7.6-0.i1386.rpm w n95

r oot @leskt op: / root #

Here, the output is presented in lexical (dictionary) order, as three columns of data. Notice that
filenames beginning with uppercase |etters appear before those beginning with lowercase | etters.

A more sophisticated form of thel s command that includes the -I option displays descriptive
information along with the filenames, as shown in Figure 4.4.

Figure 4.4: Output of the Is command
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[rootBdesktop /root] # ls — 1

total 558414

d rwxr-xr-x 5 root root 1024 Dec 23 13:48 GNUstep

= Iw=r==r=-= 1l root root 331 Feb 11 10:19% Xrootenv.(

- IW=IW=-T== 1 root root 450 Jan 6 15:07 audio.cddb

- FW=F==F==— 1 root root 45254876 Jan & 15:08 audio.wawv

d rxr-xr-x 2 root rooct 1024 Feb 20 16:41 axhome

- I'W=I==I== 1l root root 900 Jan 18 20:15 conf

d runr-xr-x 2 root root 1024 Dec 25 10:03 corel

- FW=Y==Y== 1 root root 915 Jan 18 20:57 firewall

d ruNIwEr-x 2 root root 1024 Jan 6 15:42 linux

d rwx====== 2 root root 1024 Jan 4 02:15 mail

d rvxr-xr-x 3 root root 1024 Jan 4 01:49 mirror

- FWEEr-=T=-=— 1 root root 29 Dac 27 15:07 openn

d rwsr-xr-x 3 root root 1024 Dec 26 1l3:24 =scan

[ TWEIWHT X 3 root, | root | 1024, Jan 4 UE:B-IHEniEf

] T ] | | | |

fype  oceess Fof  owner from size madifcatian ftire
finks (bytes) date and fime

Thefirst line of the output shows the amount of disk space used by the working directory and its
subdirectories, measured in 1K blocks. Each remaining line describes asingle file or directory. The
columns are:

Type
Thetype of file: adirectory ( d), or an ordinary file ( -). If your system supports color,
Linux displays output lines that pertain to directories in blue and lines that pertain to filesin
white.

Access modes
The access mode, which determines the users that can and cannot access the file or
directory.

Links

The number of files or directories linked to this one.
Group

The group that owns the file or directory.
Size

The size of the file or directory, in bytes.
Modification date

The date and time when the file or directory was last modified.
Name

The name of the file or directory.
Y ou'll learn more about access modes, links, and groups in subsequent sections of this chapter.
If adirectory contains many files, the listing will fill more than one screen. To view the output one

screen at atime, use the command:
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s -1 | nore

This command employs the pipe redirector (|, explained in Chapter 13), sending output of thel s
subcommand to the nor e subcommand, which presents the output one screen at atime. Y ou can
control the operation of the nor e command by using the following keys:

. Space moves you one page forward
. b moves you one page back
. Q exitsthe program and returns you to the command prompt

If you want to list adirectory other than the working directory, you can type the name of the
directory as an argument of thel s command. Linux displays the contents of the directory, but
does not change the working directory. Similarly, you can display information about afile by
typing its name as an argument of the | s command. Moreover, thel s command accepts
indefinitely many arguments, so you can type a series of directories and filenames as arguments,
separating each with one or more spaces or tabs.

When the name of adirectory or file begins with adot (.), the output of thel s command does not
normally include the directory or file, which is said to be hidden. To cause the output of thel s
command to include hidden directories and files, use the -a option. For example, to list all thefiles
and subdirectories in the current directory - including hidden ones - type:

r oot @eskt op: / root#

ls -a -1
If you prefer, you can combine the -a and -l options, typing the command like this:

r oot @leskt op: / root #

| s -al

A user's home directory generally includes several hidden files containing configuration
information for various programs. For example, the .profile file contains configuration information
for the Linux shell.

Thel s command provides a host of additional useful options; see its manual page for details.
4.3.4.4 Creating a directory

Y ou can create directories by using the nkdi r command. Just type the name of the new directory
as an argument of the command. Linux creates the directory as a subdirectory of the working
directory. For example, this command creates a subdirectory named office:

r oot @eskt op: /root#

nkdir office

If you don't want to create the new directory as a subdirectory of the working directory, type an
absolute or relative pathname as the argument. For example, to create a directory named
/root/documents, type:

r oot @leskt op: / root #
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nmkdir /root/docunents
Thisworks regardless of the current working directory.

The name of adirectory or file must follow certain rules. For example, it must not contain aslash
(/) character. Directory and file names usually include letters (either uppercase or lowercase),
digits, dots, and underscores (_). You can use other characters, such as spaces, but such names
present problems, because the shell gives them special meaning. If you ssimply must use aname
containing special characters, enclose the name within single quotes ( ' ). The quotes don't
become part of the name that is stored on the disk. This technique is useful when accessing files on
aMicrosoft Windows filesystem; otherwise you'll have trouble working with files in directories
such as My Documents, which have names containing spaces.

Most MS-DOS filenames contain a dot, but most Linux filenames do not. In MS-DOS, the dot
separates the main part of the filename from a part known as the extension, which denotes the type
of the file. For example, the MS-DOS file memo.txt would contain text. Most Linux programs
determine the type of afile automatically, so Linux filenames don't require an extension.

4.3.4.5 Removing a directory

To remove adirectory, usether ndi r command. For example, to remove unwanted, a
subdirectory of the working directory, type:

r oot @leskt op: / root #

romdi r unwant ed

If the directory you want to delete is not a subdirectory of the working directory, remove it by
typing an absolute or relative pathname.

Y ou cannot remove adirectory that contains files or subdirectorieswith r ndi r ; you must first
delete the filesin the directory and then remove the directory itself. However, the command r m -
r will recursively remove the files in adirectory and then remove the directory.

4.3.5 Working with Files

Directories contain files and other directories. Y ou use files to store data. This section introduces
you to several useful commands for working with files.

4.3.5.1 Displaying the contents of afile

Linux files, like Microsoft Windows files, can contain text or binary information. The contents of a
binary file are meaningful only to skilled programmers, but you can easily view the contents of a
text file. Simply typethe cat command, specifying the name of the text file as an argument. For
example:

r oot @eskt op: /root#

cat /etc/ passwd

displays the contents of the /etc/passwd file, which lists the valid system logons.
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If afileistoo large to be displayed on a single screen, the first part of the file will whiz past you
and you'll see only the last few lines of the file. To avoid this, you can use the mor e command:

r oot @leskt op: / root #

nore /etc/passwd

This command displays the contents of afile in the same way the man command displays a
manual page. Y ou can use Space and the b key to page forward and backward through the file and
the g key to exit the command.

4.3.5.2 Removing afile

To remove afile, type ther mcommand, specifying the name of the file as an argument. For
example:

r oot @eskt op: /root#

rm badfil e

removes the file named badfile contained in the working directory. If afileislocated elsewhere,
you can remove it by specifying an absolute or relative pathname.

WARNING: Once you remove aLinux file, its contents are lost forever. Be careful
to avoid removing afile that contains needed information.

The -i option causes the r mcommand to prompt you to verify your decision to remove afile. If
you don't trust your typing skills, you may find this option helpful. Linux automatically supplies
the -i option even if you don't typeit.

4.3.5.3 Copying a file

To copy afile, use the cp command, specifying the name (or path) of the file you want to copy
and the name (or path) to which you want to copy it. For example:

r oot @leskt op: / root #

cp /etc/passwd sanpl e
copies the /etc/passwd file to afile named sample in the working directory.

If the destination file already exists, Linux overwritesit. Y ou must therefore be careful to avoid
overwriting afile that contains needed data. Before copying afile, usethel s command to ensure
that no file will be overwritten; alternatively, use the -i option of the cp command, which prompts
you to verify the overwriting of an existing file. Linux automatically suppliesthe -i option even if
you don't type it.

4.3.5.4 Renaming or moving a file

To rename afile, use the mv command, specifying the name (or path) of the file and the new name
(or path). For example:

r oot @eskt op: /root#
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m/ old new

renames the file named old as new. If the destination file already exists, Linux overwritesit, so you
must be careful. Before moving afile, usethel s command to ensure that no file will be
overwritten; or, use the -i option of the mv command, which prompts you to verify the overwriting
of an existing file. Linux automatically suppliesthe -i option even if you don't typeit.

The nv command can rename a directory, but cannot move a directory from one device to another.
To move adirectory to anew device, first copy the directory and its contents and then remove the
original.

4.3.5.5 Finding a file

If you know the name of afile, but do not know what directory containsit, you can usethef i nd
command to locate the file. For example:

r oot @eskt op: /root#

find . -name 'mssing' -print

attempts to find afile named missing, located in (or beneath) the current working directory (.). If
the command finds thefile, it displays its absol ute pathname.

If you know only part of the file name, you can surround the part you know with asterisks (*):

r oot @leskt op: / root #

find / -nanme '*iss*' -print

This command will find any file whose name includes the characters iss, searching every
subdirectory of the root directory (that is, the entire system).

4.3.5.6 Printing afile
If your system includes a printer, you can print afile by using thel pr command. For example:

r oot @eskt op: / root#

| pr /etc/ passwd
sends the file /etc/passwd to the printer.

If afileislengthy, it may require some timeto print. Y ou can send other files to the printer while a
fileisprinting. Thel pq command lets you see what files are queued to be printed:

r oot @leskt op: / root #

| pq

I p is ready and printing

Rank Owner Job Files Total Size
active root 155 /etc/passwd 1030 bytes
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Each waiting or active file has an assigned print job number. Y ou can use the |l pr mto cancel
printing of afile, by specifying the print job number. For example:

r oot @leskt op: / root #

| prm 155

cancels printing of job number 155. However, only the user who requested that afile be printed (or
the root user) can cancel printing of thefile.

4.3.5.7 Working with compressed files

To save disk space and expedite downloads, you can compress a data file. By convention,
compressed files are named ending in .gz, however, Linux doesn't require or enforce this
convention.

To expand a compressed file, use thegunzi p command. For example, suppose the file bigfile.gz
has been compressed. Typing the command:

r oot @eskt op: /root#

gunzip bigfile.gz
extracts the file bigfile and removes the file bigfile.gz

To compress afile, usethegzi p command. For example, to compress the file bidfile, type the
command:

r oot @eskt op: /root#

gzip bigfile
The command creates the file bigfile.gz and removes the file bigfile.

Sometimes it's convenient to store several files (or the contents of several subdirectories) in a
singlefile. Thisisuseful, for example, in creating a backup or archive copy of files. The Linux

t ar command creates a single file that contains data from several files. Unlikethe gzi p
command, thet ar command doesn't disturb the original files. To create atar file, as afile created
by thet ar command is called, acommand like this:

tar -cvf
tarfile files-or-directories

Substitutet ar f i | e with the name of the tar file you want to createand f i | es- or -

di rect ori es withalist of filesand directories, separating the list elements by one or more
spaces or tabs. Y ou can use absolute or relative pathnames to specify the files or directories. By
convention, the name of atar file ends with .tar, but Linux does not require or enforce this
convention.

For example, to create atar file named backup.tar that contains all the filesin al subdirectories of
the directory /home/bill, type:

tar -cvf backup.tar /hone/bill
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The command creates the file backup.tar in the current working directory.
Y ou can list the contents of atar file by using acommand that follows this pattern:

tar -tvf
tarfile | nore

The| nor e causesthe output to be sent to the mor e command, so that you can page through
multiple pages. If the tar file holds only afew files, you can omit the| nor e.

To extract the contents of atar file, use acommand that follows this pattern:

tar -xvf
tarfile

This command expands the files and directories contained within the tar file as files and
subdirectories of the working directory. If afile or subdirectory aready exists, it is silently
overwritten.

Thet ar command provides a host of useful options; seeits manual page for details.

It's common to compress atar file. Y ou can easily accomplish this by specifying the options -czvf
instead of -cvf. Compressed tar files are conventionally named ending with .tgz. To expand a
compressed tar file, specify the options -xzvf instead of -xvf.

Thet ar command doesn't use the common ZIP method of compression common in the Microsoft
Windows world. However, Linux can easily work with, or even create, ZIPfiles. To create a ZIP

file that holds compressed files or directories, issue acommand like this one:

zip -r
zipfile files to_zip

where zi pfi | e namesthe ZIPfilethat will becreatedandfi | es_t o_zi p specifiesthefiles
and directories to be included in the ZIPfile.

To expand an existing ZIP file, issue a command like this one:

unzi p
zipfile

4.3.5.8 Working with links

Microsoft Windows 9x supports shortcuts, which let you refer to afile or directory (folder) by
several names. Shortcuts also let you include afilein several directories or a subdirectory within
multiple parent directories. In Linux, you accomplish these results by using the | n command,
which links multiple names to asingle file or directory. These names are called symbolic links, soft
links, or simply links.

To link anew name to an existing file or directory, type acommand that follows this pattern:

In -s
old new
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For example, suppose that the current working directory contains the file william. To be able to
refer to this same file by the aternative name bill, type the command:

r oot @eskt op: / root#

In -s williambill
Thel s command shows the result:

r oot @leskt op: /root #

ls -1
| r wxr Wxr wx 1 root r oot 7 Feb 27 13:58 bill->william
“ITWTF--T-- 1 root r oot 1030 Feb 27 13:26 william

The new file ( bill) hastypel , which indicatesit's alink, rather than afile or directory. Moreover,
thel s command helpfully shows the name of the file to which the link refers (william).

If you omit the -s option, Linux creates what's called a hard link. A hard link must be stored on the
same filesystem as the file to which it refers, arestriction that does not apply to symbolic links.
The link count displayed by thel s command reflects only hard links; symbolic links are ignored.

4.3.5.9 Working with file permissions

Unlike Windows 98, but like other varieties of Unix and Windows NT, Linux isamulti-user
operating system. Therefore, it includes mechanisms that protect data from unauthorized access.
The primary protection mechanism restricts access to directories and files, based on the identity of
the user who requests access and on access modes assigned to each directory and file, which are
often called permissions.

Each directory and file has an associated user, called the owner, who created the directory or file.
Each user belongs to one or more sets of users known as groups. Each directory and file has an
associated group, which is assigned when the directory or fileis created.

Groups can be used to let users other thanr oot perform system administration tasks or other
restricted tasks. For example, Debian GNU/Linux defines the group di al out ; only members of
thisgroup - and r oot , of course - can access the system's modem and initiate adial-up
connection. By allowing only the members of a particular group accessto a program file, you can
establish aflexible, yet effective security policy.

To restrict access to afile or directory, you set its permissions. Table 4.4 lists the possible
permissions and explains the meaning of each. Notice that permissions work differently for
directories than for files. For example, permission r denotes the ability to list the contents of a
directory or read the contents of afile. A directory or file can have more than one permission. Only
the listed permissions are granted; any other operations are prohibited. For example, a user who
had file permission rw could read or write the file, but could not execute it.

Table 4.4: Access Permissions

Permission |Meaning for directory Meaning for file
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r List the directory Read contents
w Create or remove files Write contents
X Access files and subdirectories | Execute

The access modes of adirectory of file consist of three permissions:
owner

Appliesto the owner of thefile
group

Applies to users who are members of the group assigned to thefile
other

Appliesto other users

Thel s command lists the file access modes in the second column of its long output format, as
shown in Figure 4.5. The column contains nine characters: the first three specify the access

allowed the owner of the directory or file, the second three specify the access allowed usersin the
same group as the directory or file, and the final three specify the access allowed to other users

(see Figure 4.6).

Figure 4.5: Access modes as shown by the Is command

[rootBdasktop/root]# 1ls -1

total 1524

Adrwsr-xr-x 5 root root 1024 Dec 23 1l3:48 GHNUstep

| =fw-r=--r-- | 1 root | |Toot | 331 Peb 11 10:19% Xrootenv.0
oceess modes owner group

Figure 4.6: Access modes specify three permissions

Qroup Geeess
permission

i

OWNEF OCCESS other oecess
permission permission

Y ou set the access modes of adirectory or file by using the chnod command, which has the
following pattern:

chnod
nnn directory-or-file

The argument nnn is athree-digit number, which gives the access mode for the owner, group, and
other users. Table 4.5 shows each possible digit and the equivalent access permission. For
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example, the argument 751 is equivalent to r wxr - x- - X, which gives the owner every possible
permission, gives the group read and execute permission, and gives other users execute
permission.

Table 4.5:
Numerica Access
Mode Values

Value |Meaning

N ol o A WO N, O
-~
1
1

I WX

If you're the owner of afile or directory (or if you're the root user), you can change its ownership
by using the chown command. For example, the following command assigns newuser asthe
owner of the file hotpotato:

r oot @eskt op: / root#

chown newuser hot pot ato

The owner of afile or directory (and the root user) can also change the group of afile. For
example, the following command assigns newgroup as the new group of the file hotpotato:

r oot @leskt op: /root #
chgrp newgroup hotpotato

The group you assign to afile or directory must have been previously established by the root user.
The valid groups appear in the file /etc/group, which only the root user can alter.

The root user can assign each user to one or more groups. When you log on to the system, you are
assigned to one of these groups - your login group - by default. To change to another of your
assigned groups, you can use the newgr p command. For example, to change to the group named
secondgroup, use the following command:

r oot @eskt op: /root#

newgr p secondgr oup

If you attempt to change to a group that does not exist, or to which you have not been assigned,
your command will fail. When you create afile or directory, it is automatically assigned your
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current group as its owning group.
4.3.5.10 Running programs

In Linux, asin MS-DOS and Microsoft Windows, programs are stored in files. Often, you can
launch a program by simply typing its filename. However, this assumes that the fileis stored in
one of aseriesof directories known as the path. A directory included in this seriesis said to be on
the path. If you've worked with MS-DOS, you're familiar with the MS-DOS path, which works
much like the Linux path. Y ou'll learn more about working with the Linux path in Chapter 13.

If the file you want to launch is not stored in a directory on the path, you can ssimply type the
absolute pathname of the file. Linux will then launch the program even though it's not on the path.
If the file you want to launch is stored in the working directory, type ./ followed by the name of the
program file. Again, Linux will launch the program even though it's not on the path.

For example, suppose the program bigdeal is stored in the directory /home/bob, which isthe
current directory and which happens to be on the path. Y ou could launch the program any of these

ways:

bi gdeal
./ bi gdeal
/ horre/ bob/ bi gdeal

The first command assumes that the program is on the path. The second assumes that the program
resides in the current working directory. The third makes no assumptions about the location of the
file.
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4.4 Working with Devices

This section presents commands that work with devices. You'll learn how to
mount and unmount devices and how to format afloppy diskette.

4.4.1 Mounting and Unmounting Drives

Y ou cannot access a hard drive partition, CD-ROM, or floppy diskette until the
related device or partition is mounted. Mounting a device checks the status of
the device and readies it for access. Linux can be configured to automatically
mount a device or partition when it boots; but you must manually mount other
devices and partitions.

If adevice uses removable media, the media may not be present when the
system boots. If the system is configured to automatically mount such a device
and the mediais not present, an error occurs. Therefore, devices that use
removable media are not generally configured for automatic mounting.

Before you can remove mediafrom a device, you must unmount it. The system
also unmounts devices when it shuts down. Mounting and unmounting devices
isaprivileged operation; generally, only the root user can manually mount and
unmount devices.

To mount adevice or partition, you use the nount command, which has the
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following pattern:

nount
options device directory

The mount command provides many options. However, you can generally use
the nount command without any options; consult the manual pageto learn
about the available options.

The reason you can use the nbunt command without optionsis that the file
/etc/fstab describes your system'’s devices and the type of filesystem each is
likely to contain. If you add a new device to your system, you may need to
revise the contents of /etc/fstab or specify appropriate options when you mount
the device.

Y ou must specify the device that you want to mount and a directory, known as
the mount point. To make it convenient to access various devices, Linux treats a
mounted device as a directory; mounting the device associates it with the
named directory. For example, a common operation is mounting a CD-ROM.

Y ou can accomplish this with the command:

r oot @eskt op: /root #

nmount /dev/cdrom /cdrom

Thefile/devicdromisalink that pointsto the actual device file associated with
your system's CD-ROM drive. The directory /cdromis adirectory created by
theinstall program,; this directory is conventionally used as the mounting point
for CD-ROMs. After the command has completed, you can access files and
directories on the CD-ROM just as you would access ordinary files and
directories on the path /cdrom. For example, to list the top-level files and
directories of the CD-ROM simply type:

r oot @eskt op: /root #

| s /cdrom
To mount afloppy diskette in your a: drive, type:

r oot @leskt op: /root #

nmount /dev/fdO /fl oppy

To unmount a device, specify its mount point as an argument of the unount
command. For example, to unmount a CD-ROM diskette, type:
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r oot @leskt op: /root #

unount /cdrom

Only the root user can unmount a device. Moreover, a device can be unmounted
only if it'snot in use. If, for example, the working directory of auser isa
directory of the device, the device cannot be unmounted.

If you can't unmount a device, check each virtual console to see if one of them
has a session that's using the device asits working directory. If so, either exit
the session or change to aworking directory that isn't associated with the
device.

4.4.2 Formatting Floppy Diskettes

Before you can write data on a floppy diskette, you must format it. The Linux
command to format afloppy isf df or mat . Simply follow the command with
an argument that specifies the floppy drive and the capacity of the diskette; the
available arguments are listed in Table 4.6. For example, to format a 1.44 MB

floppy in your system's a drive, type:

r oot @eskt op: /root#

fdf ormat /dev/fdOH1440

Once you've formatted the floppy, you can mount it and then read and write it.
Be sure you unmount the floppy diskette before you remove it. Unmounting the
floppy diskette ensures that all pending data has been written to it; otherwise,
the floppy diskette may be unusable due to corrupt data.

Table 4.6: Floppy Drive Designators

Designation | Meaning

/dev/fdO 3.5-inch diskettein a: (1.44 MB)
/dev/fd0d360 | 5.25-inch diskettein a: (360 kB)
/dev/fdOD720 | 3.5-inch diskettein a: (720 kB)

/dev/fdOh1200 |5.25-inch diskettein a: (1.2 MB)
/dev/fdOH1440 | 3.5-inch diskettein a: (1.44 MB)
/dev/ifdOH2880 | 3.5-inch diskettein a: (2.88 MB)
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/dev/fdl 3.5-inch diskette in b: (1.44 MB)
/dev/fd1d360 | 5.25-inch diskettein b: (360 kB)
/dev/fd1D720 |3.5-inch diskettein b: (720 kB)

/dev/fd1h1200 |5.25-inch diskettein b: (1.2 MB)
/dev/fd1H1440 | 3.5-inch diskettein b: (1.44 MB)
/dev/fd1H2880 | 3.5-inch diskette in b: (2.88 MB)
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4.5 Useful Linux Programs

This section presents several programs you may find helpful in working with your
Linux system. You'll learn several commands that report system status and you'll
learn how to use pi co, asimple text editor.

4.5.1 Viewing System Information

Linux provides a number of commands that report system status. The most
commonly used commands are shown in Table 4.7. These commands can help
you troubleshoot system problems and identify resource bottlenecks. Although
each command can be used without options or arguments, each supports options
and arguments that let you customize operation and output; consult the
appropriate manual page for details.

Table 4.7: Useful System Commands

Command | Function

df Shows the amount of free disk space (in 1K blocks) on each
mounted filesystem.
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du Shows the amount of disk space (in 1K blocks) used by the
working directory and its subdirectories.

free Shows memory usage statistics, including total free memory,
memory used, physical memory, swap memory, shared memory,
and buffers used by the kernel.

ps Shows the active processes (instances of running programs)
associated with thislogin session. Use the -a option to list all
Processes.

top Shows a continually updated display of active processes, and the
resources they are using. Type the g key to exit.

uptime | Showsthe current time, the amount of time logged in, the number
of userslogged in, and system load averages.

users Shows each login session.

w Shows a summary of system usage, currently logged-in users, and
active processes.

who Shows the names of users currently logged in, the terminal each is
using, the time each has been logged in, and the name of the host
from which each logged in (if any).

4.5.2 Using the ae Editor

The ae editor isasimple text editor that you can think of as the Linux equivalent
of the Microsoft Windows Not epad accessory. To start ae, simply type ae at
the shell prompt; or, if you want to edit a particular file, type ae followed by the
name of thefile (or thefile's path, if the fileis not in the working directory). For
example, to edit the file mydata, type:

r oot @leskt op: /root#

ae nydata

Figure 4.7 shows ae's standard display. At the top of the display is a status line,
which shows the name of the file being edited and the current size of thefile. If
the file has been modified, the status line includes the word Modified. The top half
of the display lists the available editing commands. Most of the commands
require you to type a control character, so that commands can be distinguished
from characters you want to add to the buffer. For example, ~ X denotes a Ctrl+X.
To save the current file, you type a Ctrl+X followed by a Ctrl+S. Typing an
ordinary character insertsit at the current cursor position. Y ou can use the cursor
keys to move around the display; you can use the delete or backspace key to erase
unwanted characters. Table 4.8 summarizes ae's most useful commands
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Figure 4.7: The ae editor
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Table 4.8: Summary of ae Commands

Command Description

Ctrl+X | Read afile into the editor.

Ctrl+X Ctrl+S | Write the current file.

Ctrl+X Ctrl+C | Save current file and exit.

Ctrl+Q Quit without saving current file.

Ctrl+L Redraw the screen.
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5. Installing and Configuring
the X Window System

Contents:

What is X?

Installing X
Configuring X

Starting and Stopping X

This chapter helps you install, configure, and use the X Window System (often
known simply as X). Once X is up and running, you can choose how to start X.
This chapter explains your options and also gives some tips on optimizing the
performance of X.

5.1 What is X?

X isthe standard graphical user interface for Linux. Like other graphical user
interfaces such as Microsoft Windows and Mac OS, X lets you interact with
programs by using a mouse (or other pointing device) to point and click,
providing a simple means of communicating with your computer.

Originally implemented as a collaborative effort of Digital Equipment
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Corporation and Massachusetts I nstitute of Technology, X wasfirst released in
1987. Subsequently, the X Consortium, Inc. became responsible for the
continued development and publication of X.

Despiteits age, X is aremarkable and very modern software system: a cross-
platform, network-oriented graphical user interface. It runs on awide variety of
platforms, including essentially every variety of Unix. X Clients are available
for use, for example, under Windows 3.x, 9x, and NT. The sophisticated
networking capabilities of X let you run a program on one computer while
viewing the graphical output on another computer, connected to the first viaa
network. With the advent of the Internet, which interconnected a sizable
fraction of the computers on the planet, X achieved a new height of importance
and power.

Most Linux users run XFree86, afreely available software system compatible
with X. XFree86 was developed by the X Free86 software team, which began
work in 1992. In 1994, The XFree86 Project assumed responsibility for ongoing
research and development of X Free86.
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5.2 Installing X

Getting a proper X Window System up and running used to be areal challenge
on Linux, almost arite of passage. Today, device drivers are available for a
much wider array of hardware, and configuration tools to assist in the setup
process have greatly improved. While still tricky at times - especially with
unusual hardware - X setup and configuration is no longer the daunting process
it once was, and should be relatively easy.

Y ou'll go through two stages before you have X successfully running. The first
stage involves installing the needed programs that enable X to run. These can
be grouped into several categories.

. Basic XFree86 program
. Xservers

. Window Managers

. Applications

. Fonts

This stage is very straightforward and can even be done as part of the basic
installation process, if you select the relevant X packages during that step.

In the second stage you configure X to run properly on your system. Thisisa
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matter of identifying an X server compatible with your graphics card, and
tuning the server for your graphics card. If you have a common card and all the
documentation for it, this second stage will be relatively ssmple. Missing
information makes the process harder, but not impossible.

As shown in Appendix C, The Debian Package Management Utilities, X
consists of many packages.

Once you've installed the necessary packages, you're ready to configure X.

WARNING: You should exercise due care while configuring X
to run on your system. If you incorrectly or incompletely
configure X, your system can be permanently damaged. In
particular, if you configure your monitor for arefresh rate that
exceeds its capacity, you can damage the monitor. Older fixed-
frequency monitors are particularly susceptible to such damage.
The author and publisher have taken pains to make this chapter
clear and accurate, but their efforts don't ensure that the
procedure presented in this chapter will work correctly with your
hardware. Consequently, the author and publisher cannot be held
responsible for damages resulting from afaulty installation or
configuration of X.

If you have a card or monitor of unknown manufacture or model,
and feel that you must guess, at least start with a narrow range of
middle values, and gradually expand that range to see if you can
find avalue that works. Don't et a monitor that displays an
unstable or garbled image run any longer than the time it takes
you to cut power to the monitor.
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5.3 Configuring X

When you install the xserver-common package, xf 86conf i g isautomatically
launched. However, you can launch the program any time you like. To do so, log
inasr oot and type the command:

xf 86config

Figure 5.1 shows the beginning of the xf 86conf i g dialog. Asyou can see,

xf 86conf i g isatext-mode program; it does not support use of the mouse and it

presents its questions tel etype-style, using black-and-white text.

In working with xf 86conf i g, you may find that your Backspace key doesn't
work as expected. If so, use Ctrl-Backspace instead.

Figure 5.1: The beginning of the xf86config dialog
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Thiz progeram will create a besic ¥WF3EConfig File, bassd on menu ss=lections you
make,

In the Diebian GRULimx susten, the NFBEConfig File resides in Jetc/¥LL, A
zanplefFBclonfig file 1z supplied with ¥FreeBBf 1t iz configured for a

narmal Y& card snd monitor with B40e4B0 resolution. This program will ask for
a pathnaws when it iz ready to write the file,

Tou can either take the sample XFBEConfig azs a base and edit 1t For your
canfiguration. o let this progran produce & base KFBEConfig file for wowr
configuration and fime-tune it. Refer to the file
fusrSdoodwserver-connon/REAIME . Canf ig.oz For & detailed owerview of the
configuration process,

For accelerated sarvers (including accelerated deiwers in the SWEA serverd,
there are many chipset and card-specific options and settirms. This prooran
dogz not know about these, On some configurations zome of these ssttings must
be specified. Refer to the ssrver man pages (including Xserver and AFres3t)
and chipsst=gpecific FEADME: {in Ausr/doc/wserver=common’,

Before continuing with thiz program, make sure wou know the chipsst and
anount of video menory on youre video card, SuperProbe can help with this,
It iz also helpful iF wu know what server you want to run,

Press enter to contirwe, or ctri-c to abort.[]

Next, xf 86conf i g asksyou to specify the type of mouse attached to your
system, as shown in Figure 5.2. Type the number associated with your choice, and

press Enter. For non-mouse pointing devices found on many laptops, you should
most likely select PS/2 Mouse.

Figure 5.2: Specifying the mouse type

First specify & mouse protocol type, Choose ane From the Following list:

Hicrosoft conpatible {2-buttom protocal)

» Mouss Systems (I-button protocol)

Bus Mousze

P5/2 Mousze

Logitech Howse {s=rial. old kwpe. Logitech probocol )
Logitech HowseHanm (Hicrosofi compatibled

HH Series

+ HH HitTablet

Hicrezoft [etelliMaize

-

+*

A0 Q0 =] ) O = Led D
- - - - -

If wou have a tworbutton mouse. It is most Dikely of type L. and if you have
a thres-button wousze, it can probably support both protocol 1 and 2, There are
tun main warietles of the latter tupe: mlee with a switch to zelect the
protocol, and mice that defsult to 1 and require & button to be held at
boot—tine to szelect protocol 2, Sowe mioe can be corminced to do 2 by sending
a special sequence to the serial port (zee the ClearDTR/TlearRTS cptionsh,

Enter a protocol number: B[]

If you selected the Logitech MouseMan mouse, you should enable its third button
by responding y to the question asking whether ChordMiddle should be enabled,
asshown in Figure 5.3.

Figure 5.3: Specifying the ChordMiddle option
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Tou have s=lected a Logitech MouseMan typs mouse, You might want to enable
Chordiiddle which could cauzs the third button to work,

Please answer the following question with either "y’ o "n’,

Do wou want to enable ChordHiddle? ul]

If your mouse has only two buttons, you should enable emulation of athree-
button mouse by responding y to the question asking about Emulate3Buttons, as
shown in Figure 5.4. If you enable this option you can simultaneously press both

the buttons of your mouse to emulate pressing the third button.

Figure 5.4: Specifying emulation of a three-button mouse

If your wmouse has only two buttons, 1t is recowmended that gou enzble
Emul ateiButtons,

Plesse answer the following question with either "y" or 'n’,
Do wois want to enable EmulatsiButtons?

Next, you must specify the device file associated with the mouse, as shown in
Figure 5.5. Theinstall program should have associated your system's mouse with

the device /dev/mouse, which is the default choice. Simply press Enter to
continue.

Figure 5.5: Specifying the mouse device

How give the full device nawme that the wouze iz conmected to, for exanple
fdeaelttyS0, Just pressing enter will uge the default, /dev/mouse,

House device: Adew/nouse(]

As described by the output shown in Figure 5.6, X provides special support for

using extended keyboards. If you use a special keyboard layout to support
national characters, you can typey to use xkb, which simplifies changing the
keyboard map. After making your choice, press Enter to continue.

Figure 5.6: Specifying use of the keyboard extension

Begirning with ¥FreeBE 3,1.20, you can use the new KLIRG.1 HEETBOSRT

gxtension to nansge the keyboard lagout, If you answer “n” to the following
question. the server will uze the old wethod, 2nd you have to adjust

your keyboard lawout with xoncdmap,

Please answer the following question with either "y’ o “n’,
Do wou wart to use XKET uf]
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Asshownin Figure 5.7, xkb supports avariety of keyboard encodings, or

keymaps. Type the number that corresponds to the type of keyboard attached to
your system, and press Enter.

Figure 5.7: Specifying the keymap

Ligt of preconfloured keymaps:

Standard 101-key, US encoding

Hicrosoft Matural. US encoding

KeyTronic FlexPro, US encoding

Standard 101-key, US encoding with [1509995-3 extensions
Standard L01-key, German encoding

Standard 101=key, French encoding

Standard 101-key, Thai encodimg

Standard 1il=key, SwiszsDernan encoding

Standard 101-key, Swizs French encoding

Mane of the showe

i OV O = O R R D

=

Enter a rmber to choose the keynsp,

[

Next, as shown in Figure 5.8, you must specify two characteristics of your

system's monitor: its vertical refresh rate (VertRefresh) and horizontal sync rate
(HorizSync). Y ou can find these values by:

. Consulting your monitor's documentation

« Consulting the file /usr/doc/xser ver -common/Monitor s.gz, which may list
your monitor. Usegunzi p to uncompress the file and ae or another text
editor to view it.

. Viewing the monitor's manufacturer's web support page

. Posting a question to the newsgroup comp.os.linux.setup

. Contacting the monitor manufacturer's technical support group and
requesting the information

To specify the monitor's characteristics, press Enter.

Figure 5.8: Preparing to specify monitor characteristics

How we want to z=t the specifications of the monitor, The two critical
parameters are the vertical refresh rate, which iz the rate at which the

the whole screen iz refreshed, and moszt importently the horizontal sunc rate,
which 1z the rate at which scanlines are displaged,

The walid range for horizontal sync and wertical sync should be documented
in the nanual of wour monitor, IF in doubl, check the monitor datsbasze
JusrSdocdzserver—conmony'lonitors, gz to sse IF wour monitor 1z therse,

Press enter to continue, or ctrl-c to al:-nrt-[l
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First, you must specify the horizontal sync rate of your monitor, as shown in
Figure 5.9. Type the number associated with your choice and press Enter . If
you're unsure of your monitor's horizontal sync range, but certain that it supports
800x600 resolution, specify range 2. To specify arange other than those listed,
you can select choice 11; if you do so, you'll be prompted to enter the low and
high values of the horizontal sync range.

WARNING: Often, otherwise similar monitor models have
different horizontal sync rates. It is crucia that you accurately
determine the horizontal sync rate of your monitor. If you configure
X to use an inappropriate horizontal sync rate, you can permanently
damage your monitor.

Figure 5.9: Specifying the horizontal sync rate

Tou must indicate the horizootal sy raege of your monitor, Tou can elther
select one of the predefined ranges below that correspond to industry-
standard monitor types, oF give a speclfie rangs,

It 1= WERY THPOETANT that you do not specify a monbbor- type with & horizontal
sync range that is bewond the capabilities of wour momitor, IF in doubk,
choocse a conservative setting,

kzync in KHzi monitor type with characterizbic modes

F1.5: Standard WGA, Ga0xd480 @ B0 He

31.5 - 35,1 Super WGA, S00xE00 @ 56 Hz

B, 35.5¢ 8514 Conpatible, L024:7E2 @ B7 M interlaced (no SO0wB00)
LB, 35,15, 35.5% Super VGA, 1024x763 0 BY Hz interlacsd, B0(uE00 @ 56 Hz
S = 37.9: Extended Super VOA, BOM:B00 B 80 Hz, B40:480 B 72 Hz

0 = 48,5 Hon-Interlaced SWEA, LOZ4x7EE @ 60 Hz, 200600 B 72 Hz

= 67.0¢ High Frequency SWoR, L024x<TEE @ TO Hz

B4, 3% Honitor that can do 12B0eA024 @ B0 Hz

79,00 Honitor that can do 1280:1024 @ T4 He

32,07 Honitor that can do 1280:A1024 @ 76 Hz

Enter wour own horizontal sunc range

1

5
&
2
b

s
B T LD 00 = T LT e

Enter your choics (1-113: 2]

Next, as shown in Figure 5.10, you must specify the vertical sync (refresh) rate.
Type the number associated with your choice and press Enter. If you're unsure of
your monitor's vertical sync range, specify range 1, which is the most
conservative. To specify arange other than those listed, you can select choice 5; if
you do so, you'll be prompted for the low and high values of the vertical sync
range.

Figure 5.10: Specifying the vertical sync rate

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?2...-Learning%20Debian%20GNU%20Linux/ch05_03.html (5 of 13) [15/05/2002 21:12:45]



[Chapter 5] 5.3 Configuring X

Tou must indicate the vertical sync range of wour nonitor. You csn &ither
zgalect ons of the predsfined ranges below that correspond to industry-
standsrd monitor types, oF give & specific rames, For interlaced modes.
the mumber that counts iz the high one {=,9. BF Hz rather than 435 Hzl.

Bi=T0
50-90
B0=100)
40-150
Enter your cwn vertical sunc range

O el B

Enter wour choice: 1[]

Y ou must now specify identification and description strings for your monitor, as
shown in Figure 5.11. Y ou can enter any text you like. Press Enter after typing

each string.

Figure 5.11: Specifying the monitor identification and description
strings

Tou mest o enter 8 Feg jdestif estion/deseription skrings. nansly an
identifier, a vendor name, and a model name, Just pressing enter will Fill
in default names,

The =trings are free—form, spaces are allouwed,

Enter an identifier for your monitor definition: BigBubba
Enter- the wendor nane of your monltor: YiewSonic

Enter the model name of your monitor: 17GS[]

Next, you must specify your video card and its characteristics. The explanations
provided by xf 86conf i g, shown in Figure 5.12, point out that you can choose
to select your card from a database. However, even if you do so, you'll be given
the opportunity to specify non-standard values. Unless you have a specific reason
for doing so, you should not override the values in the database. Moreover, you
should be careful to choose only the database entry that exactly matches your
card; cards having similar model names may have significantly different hardware
characteristics.

Figure 5.12: Preparing to examine the card database
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How we must configure wideo card specific setbings, Bt thiz poink you can
choose to make 2 selection owt of & database of uvideo card definitions,
Because there con be varistion in Randacs and clock generators even
betwesn cards of the same model, Lt iz nob senzible to blindly copy

the setiirgs (e,go, a Device sectiont. For thiz reazon, after uyou make a
zelection, wou will skill be asked about the components of the card, with
the zettings from the chozen database entry presented az a strong hint,

The database entries include information about the chipset, what server to
run, the Eamdac znd ClockChip, and comments that will be included in the
Device section, Mowewer, a lot of definitionz enly himt about what server
to run (based on the chipset the card usss) and are untested,

If you can't find your card in the databsse, there’s rothing to worey about.
Tou should only choose 5 datsbaze entry that is exactly the same mode| ss
you card; choosing one that looks zimilae iz just & bad i1dea le.g, a
GenStone Snail B4 nay be as different from a GemStone Snail B4+ in terms of
hardware az can bel.

Do you wart to look at the card databasze? yf]

Figure 5.13 shows the screen you use to choose your card. Simply type the
number associated with your card and press Enter. If you suspect that your card
appears on a subsequent page, press g to page forward through the database. I
you accidentally page past your card, simply continue moving forward; when the
program reaches the last entries of the database, it cycles back to the beginning.

Figure 5.13: Examining the card database

0 2 the Max MRColor 53 TriokBdl 53 Triobdlls

1 528Moeie 53 934

2 ALK {generick AGK-014/15°16

5 ALGSd34(E CL-G05434

4 RASUS 3Dexplorer RIWA128

5 ASUS PCI-AVER4CT AT [-achBd

B ASUS PCI-WEB4CT AT -tachibd

£ ASUS Wideo Magioc PCT Wosd 55 Ho4

B ASUS Video Magic FLI WTE4 53 Triobd

3 HTZh Hlliance ATAD
10 AT3D Alliznce ATED
11 ATI 20 Pro Turbo AT [achbd
12 ATl 3D Xpression AT -Machbd
15 ATL 2D Epressior+ PL2TY ATI-Machkd

14 ATI 2514 Ultra (no YGAD ATI-Machs

15 ATI All-in-londer ATI-MachEd
1& ATI Graphics Pro Turbo AT -MachEd
17 ATI Graphics Pro Turbo 1600 AT -MachBd
Enter a rumber to choose the corresponding card definition,
Press enter for the mext page. q to conbinde cond iguestion,
0

After you choose your video card, xf 86conf i g reportsyour choice. Asin
Figure 5.14, xf 86conf i g may provide instructions, such as"Do NOT probe

clocks." It's agood ideato write these down so that you remember to observe
them even after they've scrolled off the screen.
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Figure 5.14: The selected card definition

TYour zelected card definitiom:

Idertifier; 53 BEC3ZS (generich

Chip=et: 53 ViRGE

Gerver: MFEE_SVGR

Do MOT probe clocks or use aw Clocks Line,

Press enter to contirue, or ctrl-c to abort,[]

Next, you must specify the X server you want to use, as shown in Figure 5.15.
Consult Table C.1 to determine the appropriate server. Type the number
associated with the server and press Enter to continue. If you specify choice 4,
you'll be prompted to specify which accelerated server you want to use. If you're
in doubt, specify server 3, the XF86__ SVGA server; unless your video card or
monitor are quite old, they're likely to support 256-color SVGA.

Figure 5.15: Specifying the server

How wyou wust determime which server to run, Refer to the maspages and other
documentation, The following servers are availsble {they may not sll be
inztalled oh yowr system):

1 The ¥F36_Hono zerwer, Thiz a romochroms server that should work on any
WoA-compatible card, in B40x4B0 (pare on some SWEA chipsets),

2 The HF3e_WGEHIE server. Thiz 1s a lb-color WGA zerver that should work on
any Wa-congatible card,

5 The HF3E_SWeH serwer, Thiz 1z a 26 color SWLA server that supporis
& number of SNGA chipsets, On some chipsets it is accelerated or
supports highar color degths.

4 The sccelerated seryvers, These includs XFBE_S3. NFO6_Hachidl. WFOE_Hachd.
HFBE_2514 . ¥Fa6_F9000, MFE6_ALK, HFBo_W3Z2. XFE6_Machbd . XFEE_I128 amd
HFBE_S3V,

These four server types correspond to the four different "Screen” sectlions In
SFBEConfig fwgaZ, wogalf, swogs, accell,

b Choozs the zerver from the card definition, MFAE_SNGH.

Which one of thess scresn tupes do you intend to run by default {1-53% ]

Next, as shown in Figure 5.16, xf 86conf i g asks whether it should change the
first line of the /etc/X11/server fileto point to your server. Respond by typing y
and pressing Enter.

Figure 5.16: Setting the default server
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The server to run 1z s=lected by changing the first line of the
fete/WlliKserver File, For example, setting it to "fusr/bin 110086 _SWHA"
zelects the SYHR server,

Do wou want pe to zet the febe/K1LMserver £ile?

Plesza armwar the following guestion with edther E| o n’,
Y

Now, as shown in Figure 5.17, specify the amount of memory installed on your
video card by typing the appropriate number and pressing Enter. Y ou can
determine the amount of memory by examining the documentation that
accompanied your card. If you cannot locate the documentation, try asmall value,
such as 1024K. Generally, choosing too small avalue will merely prevent your
card from operating at high resolutions; however, choosing too large a value may
cause the card to temporarily malfunction.

Figure 5.17: Specifying the amount of video memory

How you must give information sbout your video card, This will be wsed For
the "levice” section of your video card in REFBEConf g,

Tou must indicate how much video wemory wou have, [t iz probably 2 good
idea to use the same approximate amount as that detected by the server wou
pnkenad to wse, IF you encounter problens that are dus to the used zerves
not. supporting the anount memory wou have fe.o, ATD HachBd is limited to
1024E with the SVWOA server), specify the masiwm anount supported by the
SECVES,

How much wideo menory S0 you have on your video card:

256K
G12K
1024k,
H48K
4096k
her

L= p g IRl Sl

Enter your choice: 4[]

Just as you previously specified text strings that identify and describe your
monitor, you should now specify strings that identify and describe your video
card, as shown in Figure 5.18. Press Enter after typing each string.

Figure 5.18: Specifying the video card identification and description
strings
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Tou must pow enter a Few identificationddsscription strings, nanely an
identifier, a vendor neme, and & model neme. Just presszing enter will Fill
in default names (pozsibly From a card definitiond.

Tour card definition iz 53 BEC32G {generich,

The =trings are fres=forn, spaces are allowed,

Enter- an identifier for your wideo card definition: HandHeDown

You can zimply press enter here iF you have a generic card. or want to
descr-ibe wour card with one string,

Enter the sendor nane of your wides card: Unknown

Enter the model (board? name of your video card: Urkroun(]

If you selected an accelerated server, you can now enter the RAMDAC settings,
asshown in Figure 5.19. Some SV GA servers aso support RAMDACs. If you're
not using an accelerated server, you can simply type g and press Enter to omit
specification of a RAMDAC. Otherwise, type the number associated with the
RAMDAC used by your card and press Enter. Determining the correct number
may pose a bit of a puzzle. The descriptions given in the screen specify
RAMDAC chips used on particular cards. If you can conveniently view your card,
you can inspect it to seeif it contains any of the listed chips. If it's not convenient
to view your card, type g and press Enter to omit specification of aRAMDAC. X
will autodetect most RAMDACs, so omitting the specification will not likely
impair the performance of your video hardware.

Figure 5.19: Specifying the RAMDAC settings

or special options nay be reguired in the Device section.

The FANDAC setting only applies to the 53, AGK, W32 servers, and some
drivers in the SVGA servers, Some BANDAC = are auto-detected by the server,
The detection of & RAMDAC iz forced by uszing & Esndsc "identifier” line in
the Device zection, The identifierz are shown at the right of the following
table of FAMDAC types:

1 ATET 2C490 {53 and AGK servers. AR driver) att20cd W)
2 AT&ET 2C438 210438220458 155, autodetacted) att 20493
3 ATET MC408-200493 (53, autodetected) att20cdid
4 HATET 20ChiE (530 att20csh
5 BrookTree ET481 {RGK) b4l

& Brooklres BET482 {HLXED bt482

7 BrockTres ET405/9485 {530 b405

B Sierra SC15020 (S5, AGE: =l b
9 53 GealAC (EECTOEY (subsdetectad) s inendee
10 55 SDaC (BeELY1B)Y tautpdetected) =34 _zdac
11 5TG=1700 453, autodetected) gtad 700
12 5TG-1703 {52, autodetectad) stglTi2

Enter a rumber to choose the correspondirg RAHDEC
Press enter for the next page, q bto quikt without selection of a RAMDAC,

[

Next, as shown in Figure 5.20, you can specify the programmable clock chip used

by your video card. Most video cards lack such a chip; such cards require a
Cl ocks linein the X configuration file. If your video card lacks a programmable
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clock chip, type g and press Enter to continue; otherwise type the number
associated with your card's programmable clock chip and press Enter.

Figure 5.20: Specifying the clock chip

A Clockchip lire in the Device section Forces the detection of a
progrannsble clock device, Mith & clockchip enabled, any reguired
clock can be progeanmsd without reguiring problmg of clocks or a
Clocks lime, Host cards don’t have a progranmable clock chip,
Choose from the Following 1ist:

1 Chront=]l 8351 k8391
2 ICD20E1A and compatibles (ICSSHG1A. DCS2A24) icd2061a
3 IC52555 1e=25595
4 ICS5342 (zimilar to SDAC, but mot comgletely compatibled icsh342
§ ICSRZ41 iz=5341
G 53 GenDAC (EECTOEY and [C55300 {autodetected) s3aendac
T 53 SDeC (BeCyle) £3_sdac
g8 5TG 1703 (sutodetected) kgl 703
9 Sierra SC11412 scli412
0TI 3025 {autodetected) EiZ025
11 TI 302n {autodetected) 13026
12 TBH RGB S51Sd% {autodetscted) ibm_rghSus

Just press epter if you don’t want & Clockehip s=tting,
Hhat Clockchip setting do yow want ¢1-1237 []

Asshownin Figure 5.21, xf 86conf i g asksyou to let it probe your system to
determine proper clock timings. If you specified a programmable clock chip, you
should omit the probe; type n and press Enter to continue. Y ou should also omit
the probe if you earlier noted that probing is not recommended for your card.

Y ou can sometimes improve the accuracy of the clock timings by running the
probe yourself after xf 86conf i g isdone and adding an appropriate Cl ocks
line to your X configuration. Consult the X documentation for information on
how to do so.

Otherwise, you should let xf 86conf i g probe your system to determine
appropriate clock settings: typey and press Enter to begin the probe.

WARNING: If xf 86conf i g probes your system and the screen
remains black for more than 30 seconds, immediately cancel the
probe by turning off the monitor, pressing Ctrl-C, and restoring
power to your monitor. If the probe fails, it can permanently
damage your monitor.

Figure 5.21: Beginning the automatic probe
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For most configu-ations, a Clocks line iz useful since It prevents the zlow
and nasty soundirg clock probing &t server start-up. Frobed clocks are
displayed at serwver startup. along with other server and ha-duare
canfiguration infa. You can ssue this inforpation in & File by ruening

" -probeonly Zoutput_file”, Be warned that clock probing iz inherently
inprecize: sone clocks may be slightly too high {waries per runi,

At this point T can rus X -probeonlu, and trPy to extrsct the clock informstion
from the output, 1t 1z recovmended that gou do thiz yourzelt and add a clocks
ltre (rote that the list of clocks msy be split over multiple Clocks limes) to
your Device section afterwards. Pe aware that a clocks line iz not

appropriate for drivers that have 2 fixed set of clocks and don't probe by
default {e,g. Cirrus), Alzo. for the PI000 server you must zimply specify
clocks lime that matches the modes wou want to use, For the 53 seruer with

a programmable clock chip yow need a ‘ClockChip” line and no Clocks lire,

Tou must be root to be able to run X =probeonly now,

The card definition saus to MOT probe clocks.
Do wou wart me to run ¥ —probeonly” now? nf]

Next, you can specify the color depths and resolutions in which X will operate, as
shown in Figure 5.22. Generaly, xf 86conf i g's default choices are appropriate:
you can type 5 and press Enter to continue. However, you can change the

resol utions allowed when operating at a given color depth by typing the number
associated with the color depth and specifying the desired resolution or
resolutions.

Figure 5.22: Specifying the modes

For each depth, & list of modes (resolutlons) s defired, The default
rezolution that the zerver will start-up with will be the First lizted
mode that can be supported by the monitor and caed,

Currently it iz ==t tol

“Gde4B0" "B00:000° “1024x768" “1280:1024" for Bbpp
"Bdn480" "A00xE00" "1024xTEE" for 1Bbpp

‘G480 “B00:E00° for 24bre

"Bd480" "300xE00" for 32bpe

Hokts that 16, 24 and 3Zbpp are only supported on a few conflgurations.,
Hodes that cannmct be supported dus to monitor or clock constrainks will
be autonatically skippsd by the seryver,

Changs the wodes for Bbpp (286 colors)

Change the modes For 16bpp (32%G4E calors)

Changs the wodes for 24bpp (24-bit color, packed pixell
Changs the modes For 32bpp (24-bit color)

The wodes are UK, contirwe,

1 Ol D

Enter your choice: 6]

Finally, as shown in Figure 5.23, xf 86conf i g isready to write the

configuration file it has prepared. Generaly, you should let it write the file to
/etc/X11/XF86Config; ssmply typey and press Enter. However, if you prefer, you
can type n and specify adifferent directory or filename.

Figure 5.23: Writing the configuration file
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I am golng to weite the dFBEConfig file mow, Hake surs you don’t accidently
overurite a previously conFigured one,

Debian GHU/Lime: keeps the configuration File im JetocH1LAFEEConFig.
Chall T weite it there? y[]

Once the file has been written, you're ready to start X.
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4 PREVIOUS Chapter 5 NHEXT
Installing and Configuring the

X Window System

5.4 Starting and Stopping X

Now that you've configured X by using xf 86¢conf i g, you're probably eager
to seeit work. To start X, type the command:

startx

Y our system's screen should briefly go blank and then you should see X's
graphical desktop. Chapter 6, Using the X Window System, will teach you
how to use X effectively.

WARNING: If the screen is garbled or remains blank for more
than about 30 seconds, your X configuration may be faulty.
Immediately turn off your monitor or terminate X by pressing
Ctrl-Alt-Backspace.

To exit X, click on an unused part of the desktop and a pop-up menu will
appear. From the menu, select the Exit, Logout, or Quit menu item. X shuts
down, returning you to the familiar text-based interface of the Linux shell
prompt.
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6. Using the X Window System

Contents:
Keyboard Operations

Mouse Operations

Window Managers

Desktops

Using GNOME

Using GNOME Applets and Applications
Configuring GNOME

Using the X Window System means interacting with Linux on several different
levels. X itself simply provides the graphics for displaying components of a
graphical user interface: X draws the screen, draws objects on the screen, and
tracks user input actions such as keyboard input and mouse operations. To
organize all of thisinto familiar objects like windows, menus, and scrollbars, X
relies on a separate program called a window manager. A window manager
alone won't necessarily assure tight integration between applications running
under X; that higher degree of integration comes from something called a
desktop environment. While X itself isasingle program, X under Linux
supports several popular window managers, and two popular desktop
environments.

To use X effectively, you'll learn the basic keyboard and mouse operations for
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communicating with X. If you're like most X users, you'll find it helpful to use a
window manager and a desktop with X. You'll learn why window managers and
desktops are useful and get help in choosing and setting up a window manager
and a desktop.

6.1 Keyboard Operations

Using the keyboard with X closely resembles using the keyboard with
Microsoft Windows. X sends your keyboard input to the active window, which
is said to have the input focus. The active window is usually the window in
which you most recently clicked the mouse; however, under some
circumstances, it can be the window beneath the mouse cursor.

This chapter refers to your pointing device as a mouse. However, like Microsoft
Windows, X supportsavariety of pointing devices.

Microsoft Windows lets you choose to perform most operations by using the
keyboard or mouse. In contrast, X was designed for use with amouse. If your
mouse isn't functioning, you'll find it quite challenging or even impossible to
use most X programs.

Similarly, X provides afew important functions that you can access only viathe
keyboard:

. Using virtual consoles
. Switching video modes

In addition, you can use the keyboard to terminate X.

6.1.1 Switching Video Modes

When you configured X, you specified the video modesin which X can operate.
Recall that the current video mode determines the resolution and color depth of

the image displayed by your monitor - for example 16 bits per pixel color depth
and 1024x768 pixels screen resolution.

By pressing Shift-Alt-+ (using the plus key on the numeric keypad), you
command X to switch to the next video mode in sequence. X treats the video
modes as acycle: If X isoperating in the last video mode, this key sequence
causes X to return to the first video mode.

The similar key sequence Shift-Alt-- (using the minus key on the numeric
keypad) causes X to switch to the previous video model. If you shift to avideo
mode that your monitor doesn't support - as demonstrated by a unsteady or
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garbled image - you can use this key sequence to return to a supported video
mode, avoiding the inconvenience of terminating X.

6.1.2 Using Virtual Consoles with X

Even while X isrunning, you can access the Linux virtual consoles. To switch
from graphical mode to avirtual console running in text mode, type Ctrl-Alt-F
n, where F nisafunction key and n is the number of the desired virtual
console. X uses virtual console 7, so only virtual consoles 1-6 are accessible
while running X.

To switch from avirtual console back to X, type Alt-F7. Nothing is lost when
you switch from X to avirtual console or back, so you can move freely between
the graphical and text operating modes.

6.1.3 Terminating X

Asyou learned in the previous chapter, you can terminate X by typing Ctrl-Alt-
Backspace. X immediately terminates each program running under X, closes
each open window, and returns your system to text mode.

Thiskey sequence terminates X abruptly; most window managers support
gentler ways of terminating X. You'll learn about these later in this chapter.

While X isrunning, you cannot use the Ctrl-Alt-Del sequence to reboot your
system. To reboot your system, you can terminate X and then use the Ctrl-Alt-
Del sequence, or access atermina window and enter the command:

shutdown -r now

The shut down command terminates X and then reboots your system.

6.1.4 Terminal Windows

In Windows, you need not restart in DOS mode simply to have access to the
DOS command line. Similarly, in X you need not switch to avirtual console
simply to have access to the command line. X enables you to open aterminal
window. A termina window resembles the familiar Microsoft Windows MS-
DOS Prompt window; like the Linux shell, it lets you type commands and view
command output. Various window managers support different ways of
accessing aterminal window.

6.1.5 Pop-Up Menus
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The terminal window is just one example of afrequently used program under X
that you'll want to access. Most window managersinstall with a default set of
common programs that can be accessed by left- or right-clicking with the
mouse on the desktop. Most window managers, for example, let you click on
the desktop and select atermina window program from the pop-up menu that
appears. However, the pop-up menu displayed by a window manager may
display program names rather than program functions. In this case, you may
have some difficulty determining which entry on the pop-up menu corresponds
to aterminal program. Many programs that provide terminal windows have
names that include the sequences xt or xterm. Selecting such an entry will
probably launch aterminal window. Y ou'll learn more about window managers
and how to use them later in this chapter.
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6.2 Mouse Operations

Mouse operations under X are similar to mouse operations under Microsoft
Windows, athough you perform them differently. The most common mouse
operations are:

. Copying and pasting text
. Using scrollbars

6.2.1 Copying and Pasting Text

To copy and paste text, you must first mark the text. To do so, you move the
mouse cursor to the beginning of the text, press the left mouse button, and drag
the mouse across the text to be marked. X automatically copies the marked text
into a buffer; you don't need to press Ctrl-C or perform any other operation. If
you find that you need to change the size of the marked text section, you can
press the right mouse button and move the mouse to adjust the marked text.

Some window managers display a pop-up menu when you click the right
button, even when the mouse cursor is above text. When using such a window
manager, you cannot use the right mouse button to adjust the size of the marked
text section.

To paste the text, properly position the insertion point and press the middle
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mouse button. If your mouse has only two buttons, simultaneously press the |eft
and right buttons to simulate pressing the middle mouse button. Y ou may find
that this operation requires alittle practice before you get it right, but once
you've mastered it you'll find it works almost as well as having a three-button
mouse.

6.2.2 Using Scrollbars

Many X programs provide scrollbars that resemble those provided by Microsoft
Windows programs. However, the operation of scrollbars under X differs
significantly from that under Microsoft Windows.

To page forward using an X scrollbar, you click the left mouse button on the
scrollbar. Clicking near the top of the scrollbar scrolls forward a short distance,
aslittleasasingle line. Clicking near the bottom of the scrollbar scrolls the
window by a page.

To page backward, you click the right mouse button on the scrollbar. Again,
clicking near the top of the scrollbar scrolls a short distance, as little asa single
line. Clicking near the bottom of the scrollbar scrolls the window by a page.

Some X programs redefine the operation of scrollbars to correspond to that
provided by Microsoft Windows. If a scrollbar doesn't respond as you expect,
try using the common Windows manipulations: left click below the scroll box
to move forward, left click above the scroll box to move backward, or left drag
the scroll box to adesired position.

6.2.3 Virtual Desktop

Under X, your desktop can be larger than the size of your monitor. For
example, even if your monitor has a maximum resolution of 800x600, you
might have a desktop of 1600x1200 or even 3200x2400. Such adesktop is
known as avirtual desktop. Some desktop environments, including GNOME,
provide atool called a pager, which lets you move around the virtual desktop.
The pager provides athumbnail view of your virtual desktop; by clicking within
the thumbnail, you center your actual desktop on the clicked location. Some
window managers let you simply move the mouse to the edge of the desktop to
scroll the virtual desktop.
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6.3 Window Managers

Window managers create the borders, icons, and menus that provide a ssmple-to-
use interface. Window managers also control the look and feel of X, letting you
configure X to operate almost any way you desire. Some Linux users who are
accustomed to the look and feel of Microsoft Windows 9x use the FVWM
window manager to establish a user interface that resembles that of Windows
9x, both in appearance and operation. Other Linux users prefer to avoid
anything resembling a Microsoft product. Table 6.1 describes the most popular

Linux window managers. For detailed information about a variety of window
managers, see the X11.0rg web site at http://www.x11.org/wm/.

Table 6.1: Popular Window Managers

Window Manager | Description

AfterStep Resembles the user interface of the NEXT computer
(NEXTStep).

BlackBox A small, simple, efficient window manager. Compatible
with KWM.

Enlightenment A highly configurable window manager.
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FVWM One of the most venerable and popular Linux window
managers - small, efficient, and configurable. Can
mimic the Microsoft Windows 9x user interface. Not
fully compliant with GNOME desktop.

|ICEWM A fast, small window manager especially popular
among users of Debian GNU/Linux.

KWM A window manager that sports an accompanying
desktop, KDE. The combination of KWM and KDE
provides arobust and efficient user interface. However,
KWM includes some non-GPL code, inhibiting its
adoption as the de facto standard Linux window
manager. Not compliant with GNOME desktop.

SCWM A window manager that has a powerful configuration
language, based on the Scheme dialect of LISP.

WindowM aker Resembles the user interface of NEXTStep. Compatible
with KWM.

At present, the two most important window managers appear to be FVWM and
Enlightenment. The next two sections describe these window managers in more
detail.

6.3.1 FVWM

FVWM is perhaps the most popular Linux window manager. Several other
window managers have borrowed from its code base, so many of its capabilities
are found in other window managers. Although FVWM lacks the visual
flashiness of more recent window managers, it is robust and highly
configurable. However, FVWM is not fully compliant with the GNOME
desktop; users who plan to use GNOME may prefer to choose a different
window manager.

6.3.2 Enlightenment

Enlightenment is the window manager most often used with the GNOME
desktop, which is described in the following section. Although Enlightenment is
still under development, many Linux usersfind it stable enough for everyday
use. Apart from being highly configurable, Enlightenment is written using
CORBA (Common Object Request Broker Architecture). Programs written in
any language can interact with Enlightenment via its CORBA interface.
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6.4 Desktops

A desktop is a set of desktop tools and applications. The Microsoft Windows 9x
desktop includes applications such as the Windows Explorer, accessories such
as Notepad, games such as FreeCell and Minesweeper, and utilities such asthe
Control Panel and its applets. Although you can run X without a desktop,
having a desktop helps you work more efficiently. The two most popul ar
desktops used with X are KDE and GNOME.

6.4.1 KDE

KDE (the K Desktop Environment) is afreely available desktop that includes
KWM, the K Window Manager, as an integral component. KDE provides afile
manager, a help system, a configuration utility and a variety of accessories and
applications, including:

. Games such as Kmines, Kpoker, and Ktetris

. Graphical applications such as Kfract, afractal generator, and Kview, an
image viewer

. Multimedia applications such as Kmix, a sound mixer, and Kmedia, a
media player

. Network applications such as Kmail, amail client, Knu, a network
utility, and Krn, anews client
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New KDE accessories and applications are available almost weekly. Work is
underway on a complete open source office suite (KOffice) that runs under
KDE. You can learn more about KDE and the status of KOffice by browsing
the KDE web site at http://www.kde.org/.

Although KDE isfreely redistributable, KDE uses the QT widget set to create
user interface controls. This presents a problem, because QT is distributed
under a non-free license that many developers dislike. Therefore, the most
popular desktop environment in the U.S. has been, and continues to be,
GNOME rather than KDE.

6.4.2 GNOME

GNOME is afreely available desktop that can be used with any of several
window managers, including Enlightenment. Unlike KDE, GNOME is open
source software.,

One of GNOME's most interesting features is session awareness. When you re-
enter GNOME, it reconfigures your desktop to match the state at the time you
exited, by launching each application that was open when you exited. GNOME
even restores each application to its former state by, for example, moving to the
page that was open when you exited.

GNOME provides desktop tools similar to those of KDE, including:

. Games such as FreeCell, Gnobots, Gnometris, and Gnome Mines

. The GNU Image Manipulation Program (GIMP)

. Network applications such as Mailman, which helps you track your
mailing lists; Talk, which lets you exchanged typed messages with
another user in real time; and Synchronize, which lets you synchronize
files on multiple systems

. Multimedia applications such as Audio Mixer and CD Player

. Genera applications such as gEdit, atext editor, Netscape Navigator, a
Linux version of the popular browser, and Gnumeric, a spreadsheet

. Utilities for configuring GNOME and your Linux system

GNOME developers, like KDE developers, release new applications regularly.
Check the GNOME Web site at http://www.gnome.org/ for the latest

information.
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6.5 Using GNOME

In this section, you'll learn how to configure and use the GNOME desktop and the
Enlightenment window manager. If you choose to use a different desktop or
window manager, you should consult the documentation that accompanies each.
However, you should read this section anyway, because the procedures for
configuring various desktops and window managers are more similar than
different: the way you perform each step may vary but the function of each step
will not.

6.5.1 Launching GNOME and Enlightenment

Before starting GNOME, you must configure the X startup files. Login asr oot ,
move to the /etc/X11 directory, and enter the following command:

cp Xsession Xsessi on. SAVE

This command makes a copy of your Xsession file so that you can restore it to its
current state if something goes wrong. If you get an error informing you that the
Xsession file doesn't exist, simply ignore the error. Next, using ae or another text
editor of your choice, edit your Xsession file to contain these lines at the
beginning of thefile:

#!/ bi n/ bash
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xterm &
gnc &

w ndow nanager &
panel

exit O

#it

Table 6.2 gives possible values for window-manager, which lets you specify

which window manager you want to use. Y ou must have installed the proper
package containing the window manager you select.

Table 6.2: Window Manager Program Path Names

Window Manager |Path Name

Enlightenment /usr/bin/X11/enlightenment

FVYWM [usr/bin/X11/fvwm95
FVYWM95 [usr/bin/X11/fvwm2
|ICEWM /usr/bin/X11/icewm-gnome
TWM fusr/bin/X11/twm

Window Maker /usr/bin/X11/WindowMaker -gnome

To start GNOME, type the command:
startx

Y ou should see the GNOME desktop, as shown in Figure 6.1. The contents of
your own desktop may be different, of course.

Figure 6.1: The GNOME desktop
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6.5.2 Logging Out

To log out of GNOME, left click on the main menu, which resembles afoot, as
shown in Figure 6.2. From the pop-up menu that appears, select the Log Out
menu item. A Log Out dialog box, shown in Figure 6.3, appears and asks you to
confirm your decision to log out. Selecting Y es terminates your GNOME session.

Figure 6.2: Logging out of GNOME
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Figure 6.3: The log out dialog box
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6.5.3 Parts of the Display

Figure 6.4 shows the parts of the GNOME display, which are described in the
following sections.

Figure 6.4: Parts of the GNOME desktop
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6.5.3.1 Home directory icon

The home directory icon normally appears in the upper left corner of the display
and resembles afile folder in appearance. The icon provides a convenient way to
access the file manager: double clicking the icon with the left mouse button
launches the file manager, which displays the contents of the user's home
directory.

6.5.3.2 Desktop

The desktop is the empty area of the display, where no windows or icons appear.
Clicking the desktop with the middle mouse button causes a pop-up menu to
appear; the menu lets you conveniently launch popular applets and applications.
Right clicking the desktop causes a different pop-up menu to appear; this menu
lets you arrange the desktop windows and icons.

6.5.3.3 Drive icon

If you have permission to mount adrive, your desktop will include an icon
representing the drive. If you right click on the icon, a pop-up menu appears. The
menu lets you mount the device, gect the device's media, or open afile manager
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window to view the device.
6.5.3.4 Panel

The panel appears along the bottom edge of the display. However, if you prefer a
different location, you can move the panel. The panel resembles the Windows 9x
taskbar: You can useit to launch programs, switch from one program to another,

and perform other tasks.

The panel normally contains the main menu, the pager, and two hide buttons.
However, your panel may not initially display the pager.

The panel can also contain applets, programs represented as panel icons. Applets
are typically small programs that display information or take action when clicked.
For example, alauncher applet launches an application when clicked.

6.5.3.5 Date & time applet

The date and time appl et displays your system's current date and time. If the date
and time applet is not visible, you can add it to the panel in much the same way
you add the pager to the panel. Simply select Panel =+ Add Applet —+ Utility —+
Clock from the main menu. Once you've added the clock applet to the panel, it
will appear automatically the next time you start GNOME.

6.5.3.6 Main menu

The main menu resembles a big foot. Left clicking the main menu presents a
menu from which you can choose avariety of programs. Several of the menu
items are submenus; selecting such a menu item pops up a new menu to the side
of the original menu item.

6.5.3.7 Pager

The pager lets you switch between running programs and navigate the desktop. If
you don't see the pager on your panel, you can launch the pager by using the main
menu, as shown in Figure 6.5: smply select Panel -+ Add Applet —+ Utility —
Gnome Pager. Once you've launched the pager, it will automatically appear the
next time you start GNOME.

Figure 6.5: Launching the pager
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The pager has two parts: The |eft part, which consists of a matrix of rectangles
lets you navigate the desktop; the right part, which consists of a matrix of icons
and text representing running tasks, lets you switch tasks. To switch to atask, left
click the pager icon corresponding to the task.

Depending on your X configuration, GNOME may provide avirtual desktop
larger than your monitor can display. In this case, the pager lets you switch
between pages of the desktop. For example, Figure 6.4 shows that GNOME has
provided a virtual desktop that has four pages, only one of whichisvisible at a
time. The highlighted icon shows the page you're currently viewing as your
desktop. To view adifferent page, ssimply left click the icon that represents the
desktop page you want to view.

6.5.3.8 Hide button

Y ou can hide and restore the panel by left clicking a hide button. Hiding the
display is useful when you're using awindow manager that likes to display atask
bar or other information along the bottom of the screen.

6.5.3.9 Help viewer

The GNOME help viewer works much like afamiliar web browser, except that
you can use it to view primarily help information, not web pages. GNOME
launches the help viewer whenever you select the Help menu item of an
application or applet. You can also launch the help viewer by selecting the Help
System menu item from the main menu.
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The default home page of the help viewer includes a hyperlink that takes you to
the GNOME User's Guide. The user's guide will help you discover additional
useful GNOME features and capabilities.

6.5.3.10 File Manager

The file manager resembles the Windows 9x Explorer in both appearance and

function. To launch the file manager, double click a directory or driveicon, or
select File Manager from the main menu. The next section briefly explains the
operation of the file manager.

6.5.4 Using the File Manager

Like the Microsoft Windows Explorer, the file manager window has two main
panes. As shown in Figure 6.6, the | eft file manager pane presents a hierarchical
directory tree whereas the right pane shows the contents of the directory currently
selected in the left pane. To select adirectory, ssimply left click it.

Figure 6.6: The file manager
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The right pane can show an icon for each file or detailed information about each
file, as shown in Figure 6.7. To switch from icon to detailed mode, left click the

proper button on the file manager toolbar. Y ou can also select custom mode,
which lets you tailor the display appearance according to your own taste.

Figure 6.7: The file manager in detailed mode
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Like the Windows Explorer, the file manager can copy, move, rename, and delete
files. To perform one of these operations, you must first select the file or filesyou
want to copy, move, rename, or delete. Y ou can select asinglefile by left clicking
in the right file manager pane. To select additional files, hold down the Ctrl key
as you select them. Alternatively, you can click and drag the cursor around a
group of files. The Edit menu provides additional ways of selecting files.

To move afile, smply drag it to its new location. To copy afile, hold down Shift
while dragging it. Alternatively, you can right click on afile and use the pop-up
menu to specify the action you want to perform. The file manager then displays a
dialog box that lets you specify additional options.

To rename afile, right click on the file and select Properties from the pop-up
menu. Simply type the new name in the File Name field and click on OK.

To delete afile, right click on the file and select Delete from the pop-up menu. A
dialog box asks you to confirm your decision.
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WARNING: Bear in mind that Linux provides no recycle bin for
deleted files; once you delete afile you'll be unable to recover it
except from a backup copy.

The file manager lets you double click on afile to launch the application
associated with the file. Alternatively, you can right click on the file and select
Open With from the pop-up menu. GNOME launches a dialog box that lets you
specify the application that should be launched.

Many applications are GNOME compliant, supporting drag and drop operations
like those supported by Windows 9x. For example, you can open two file
manager windows and drag and drop files or directories between them.

The file manager menus provide additional functions, including the ability to
configure the operation of the file manager. If you're familiar with the Windows
Explorer, you'll find most of these functions and capabilities familiar. Consult the
GNOME User's Guide for further information about the GNOME file manager.
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6.6 Using GNOME Applets and
Applications

The default GNOME installation includes severa applets and applications. This
section briefly explains two of the most popular GNOME programs, the GNOME
terminal application and the GNOME CD Player applet.

6.6.1 GNOME Terminal
The GNOME terminal application, shown in Figure 6.8, provides awindow in
which you can type shell commands and view their output. To launch GNOME

terminal, select Utilities+ GNOME Terminal from the main menu. Y ou can open
multiple GNOME termina windowsiif you like.

Figure 6.8: Editing terminal settings
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The Settings menu lets you configure the operation of GNOME terminal. For
example, you may find that the default font is too large or too small for your
liking. If so, select Settings —+ Preferences from the GNOME terminal window. A
dialog box pops up. Select the General tab and left click the Browse button next to
the Font field. A second dialog box pops up, from which you can select the font,
font style, and font size you prefer.

To exit GNOME terminal, smply type exi t on the command line and press
Enter. Alternatively, select File =+ Close Terminal from the menu.

6.6.2 GNOME CD Player

Figure 6.9 shows the GNOME CD Player, which is represented by a window on

the desktop and an icon on the panel. CD Player lets you play audio CDs though
your computer's sound card. However, CD Player won't function unless you have
read access to your CD-ROM's devicefile. If CD Player fails, log in as root and
use the following command to give all users read access to the CD-ROM:

chnod a+r /dev/cdrom

This command assumes that the symbolic link /dev/cdrom correctly refersto your
CD-ROM device; if necessary, use a different argument that refersto your CD-
ROM device.

Figure 6.9: The GNOME CD Player
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The buttons that operate CD Player resemble those found on other CD Players,
such as the one provided with Windows 9x. Y ou can play, stop, or pause the CD
Player, gject the CD, fast forward or rewind.

If your computer is connected to the Internet, CD Player can also access the
database of CD information help on the CDDB Web site, http://www.cddb.org/.

By doing so, CD Player can determine the artist and title of a CD and the titles of
its tracks.

CD Player also lets you open a dialog box that lets you manually edit CD
information. Thisis helpful if your computer is not connected to the Internet or if
you find that the information on the CDDB database is incomplete or not to your

liking.
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6.7 Configuring GNOME

Like most GNOME applications, GNOME itself is highly configurable. Y ou can
configure GNOME's panel, its main menu, and its overall appearance and
function. The following sections briefly show you how.

6.7.1 The GNOME Panel

Y ou can add alauncher to the GNOME panel. Clicking on alauncher launches a
predetermined application. To add a new launcher applet, right click on the panel
and select Add New Launcher from the pop-up menu. The Create Launcher
Applet dialog box appears, as shown in Figure 6.10.

Figure 6.10: Creating a launcher applet
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Y ou can specify aname for the launcher, acomment, and the command that
GNOME executes to launch the application. GNOME will automatically provide
adefault icon, but you can specify the icon of your choice by clicking the Icon
button.

If an application is already on the main menu, you can quickly create a launcher
for it. Simply right click on the application's menu item and select Add This
Launcher To Panel from the pop-up menu.

If your panel contains many launchers, it may become crowded and confusing. To
remedy this, you can create one or more drawers, like that shown in Figure 6.11.

Drawers act like menus; you click on adrawer to open it and view the launchersit
contains. Clicking an open drawer closesit and removes its contents from sight.

Figure 6.11: A drawer
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To add adrawer, right click on the panel and select Add Drawer from the pop-up
menu. To move alauncher into the drawer, right click on the launcher and select
Move Applet from the pop-up menu. Move the cursor over the drawer and click
the left mouse button.

If you add alauncher or drawer and later decide you don't want it, you can
remove it from the panel. Simply right click on the unwanted applet and select
Remove From Panel from the pop-up menu, as shown in Figure 6.12.
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Figure 6.12: Removing a panel item
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6.7.2 The GNOME Main Menu

Y ou can configure GNOME's main menu by using the menu editor. To launch the
menu editor, select Settings —+ Menu Editor from the main menu, as shown in

Figure 6.13.

Figure 6.13: Launching the menu editor
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The menu editor window, shown in Figure 6.14, has two main panes. Its

appearance and operation resemble that of the file manager. The left pane of the
menu editor hierarchically displays the menu tree, whereas the right pane shows
information pertaining to the currently selected menu item. Y ou can use tool bar
buttons to move the current menu item up or down the menu tree, add a new
submenu or menu item, or delete the current menu item.
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Figure 6.14: Using the menu editor
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6.7.3 The GNOME Control Center

Y ou can configure the appearance and operation of GNOME and GNOME-
compliant applications by using the GNOME control center, shown in Figure
6.15. The function of Control Center resembles that of the Windows 9x control

panel, though it looks different and works somewhat differently. To launch the
control center, select Settings + GNOME Control Center from the GNOME main
menu.

Figure 6.15: The GNOME Control Center
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Like the Windows control panel, which uses small programs called applets to
perform its functions, the GNOME control center uses small programs called
capplets. However, the control center's user interface hides this detail from you,
so you needn't normally be aware of what's happening behind the scenes. The
control center user interface resembles that of file manager and menu editor: The
left pane of the control center window presents a hierarchically structured set of
configuration categories and the right pane displays information pertaining to the
current choice.

Using control center, you can:

. Select background properties

. Configure a screen saver

. Select adesktop theme

. Select awindow manager

. Configure the default text editor

« Specify MIME typesthat control the handling of multimediafiles

. Configure the keyboard bell and sounds

. Configure keyboard and mouse properties

. Specify applications that GNOME automatically launches when it starts

. Specify avariety of options governing the appearance of GNOME-
compliant applications

Simply select the configuration category by clicking in the left pane. Y ou can then
revise the configuration parameters by specifying the desired valuesin the right
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pane. The buttons that appear in the right pane vary from capplet to capplet. The
Try button lets you experiment without permanently altering the GNOME
configuration. The OK button permanently updates the GNOME configuration

whereas the Cancel button discards your changes.
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This chapter equips you to perform common system administration tasks. By using afew
simple commands and a text editor, you can override many configuration choices made during
system installation. Y ou'll learn how to add, delete, and modify user accounts, and how to add
and delete groups and change their membership. You'll learn how to configure swap space and
how to cause Linux to automatically mount filesystems. This chapter doesn't deal with the
configuration and administration of network facilities, such as servers. Those topics are covered
in Chapters 10, 11, and 12.

7.1 User and Group Administration

In this section, you'll learn how to perform common administrative tasks affecting users and
groups. Most system administration tasks require that you login asr oot . Throughout this
section and subsequent section, you should assume that you must be logged in asr oot , unless
directed otherwise.

7.1.1 Creating a User Account

To create a user account, you use theadduser command, which has the form:
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adduser
userid

where user i d specifies the name of the user account that you want to create. The command
prompts you for the information needed to create the account.

Here's atypical example of using the command, which creates a user account named newbi e:

debi an: ~#

adduser newbi e

Addi ng user newbie...

Addi ng new group newbie (1001).

Addi ng new user newbie (1001) with group newbie.

Creating honme directory /honme/ newbi e.

Copying files from/etc/skel

Changi ng password for newbi e

Enter the new password (mnimum of 5, maxi num of 8 characters)
Pl ease use a conbination of upper and | ower case letters and nunbers.
Re- enter new password:

Passwor d changed.

Changi ng the user information for newbie

Enter the new value, or press return for the default

Full Name []:

Newbi e Dewbi e
Room Nunber []:
Wor k Phone []:
Home Phone []:
O her []:
s the information correct? [y/n]

y
debi an: ~#

Notice that the lines where the password was typed were overwritten by the subsequent lines.
Moreover, for security, passwords are not echoed to the console as they are typed.

Notice also that several of the information fields were omitted - for example, Room Number.
Y ou can specify such information if you think it may be useful, but the system makes no use of
the information and doesn't require you to provide it.

The similarly named user add command also creates a user account, but does not prompt you
for the password or other information.

When the command establishes a user account, it creates a home directory for the user. In the
previous example, the command would have created the directory /home/newbie. It also places
several configuration files in the home directory, copying them from the directory /etc/skel.
These files generally have names beginning with the dot (.) character, so they are hidden from
an ordinary | s command. Use the -a argument of | s to list the names of thefiles. Thefilesare
generaly ordinary text files, which you can view with atext editor, such as ae. By modifying
the contents of such files, you can control the operation of the associated application. For
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example, the .bashrc file controls the operation of the BASH shell, which you'll learn more
about in Chapter 13, Conquering the BASH Shell.

7.1.2 Changing a User's Name
Y ou can change the name associated with a user account, by using the chf n command:

chfn -f
name userid

where nane specifiesthe new name and user i d specifies the account to be modified. If the
name contains spaces or other special characters, it should be enclosed in double quotes (). For
example, to change the name associated with the account newbi e to Dewbie Newbie, you
would enter the following command:

chfn -f "Dewbi e Newbi e" newhi e

7.1.3 Changing a User Account Password

From time to time, you should change your password, making it more difficult for othersto
break into your system. As system administrator, you may sometimes need to change the
password associated with a user's account. For instance, some users have a bad habit of
forgetting their password. They'll come to you, the system administrator, seeking helpin
accessing their account.

To change a password, you use the passwd command. To change your own password, enter a
command like this one:

passwd

This command changes the password associated with the current user account. Y ou don't have
to belogged inasr oot to change a password. Because of this, users can change their own
passwords without the help of the system administrator. Ther oot user, however, can change
the password associated with any user account, as you'll see shortly. Of course, only r oot can
do so - other users can change only their own password.

The passwd command initiates a simple dialog that resembles the following:

$

passwd

Changi ng password for newbi e

A d password:

Enter the new password (mnimumof 5, maxi num of 8 characters)

Pl ease use a conbi nati on of upper and | ower case letters and nunbers.
New passwor d:

Re- enter new password:

Passwor d changed.

Notice the restrictions governing the choice of password, which are designed to prohibit
passwords that might be easily guessed. If you choose a password that violates these
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restrictions, the command will refuse the password, prompting you for another.

Asther oot user, you can change the password associated with any user account. The system
doesn't ask you for the current password, it immediately prompts for the new password:

debi an: ~# passwd newbi e

Changi ng password for newbie

Enter the new password (m ni numof 5, maxi mum of 8 characters)

Pl ease use a conbi nati on of upper and | ower case letters and nunbers.
New passwor d:

Re- enter new password:

Passwor d changed.

Information on usersis stored in the file /etc/passwd, which you can view using atext editor.
Any user can read thisfile, though only ther oot user can modify it. If you selected shadow
passwords, passwords are encrypted and stored in the file /etc/shadow, which can be read only
by ther oot user.

7.1.4 Configuring Group Definitions

Recall from Chapter 4, I ssuing Linux Commands that Linux uses groups to define a set of
related user accounts that can share access to afile or directory. Y ou probably won't often find
it necessary to configure group definitions, particularly if you use your system as a desktop
system rather than a server. However, when you wish, you create and del ete groups and modify
their membership lists.

7.1.4.1 Creating a group
To create anew group, use the gr oupadd command:

gr oupadd
group

where gr oup specifies the name of the group to be added. Groups are stored in the file
/etc/group, which can be read by any user but modified only by r oot .

For example, to add a group named newbi es, you would enter the following command:
gr oupadd newbi es

7.1.4.2 Deleting a group

To delete agroup, user the gr oupdel command:

gr oupdel
group

where gr oup specifies the name of the group to be deleted. For example, to delete the group
named newbi es, you would enter the following command:

groupdel newbi es
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7.1.4.3 Adding a member to a group
To add amember to agroup, you use a special form of theadduser command:

adduser
user group

where user specifiesthe member and gr oup specifies the group to which the member is
added. For example, to add the user newbi e01 to the group newbi es, you would enter the
following command:

adduser newbi e01 newbi es

7.1.4.4 Removing a member from a group

Unfortunately, no command removes a user from a specified group. The easiest way to remove
amember from agroup is by editing the /etc/group file. Here's an excerpt from atypical
/etc/group file:

users: x: 100:

nogr oup: X: 65534

bntcarty: x: 1000:

newbi es: x: 1002: newbi e01, newbi e02, newbi e03

Each line in the file describes a single group and has the same form as other lines, consisting of
aseries of fields separated by colons (:). Thefields are:

Group name

The name of the group.
Password

The encrypted password associated with the group. Thisfield is not generally used,
containing an x instead.
Group ID

The unique numeric ID associated with the group.
Member list

A list of user accounts, with acomma (,) separating each user account from the next.
To remove amember from a group, first create a backup copy of the /etc/group file:
cp /etc/group /etc/group. SAVE

The backup can prove helpful if you modify the file incorrectly. Next, open the /etc/group file
in atext editor. Locate the line that describes the group and del ete the user name and the
following comma, if any. Save thefile, exit the editor, and check your work.

7.1.5 Deleting a User Account
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To delete a user account, usetheuser del command:

user del
user

where user specifiesthe account to be deleted. If you want to delete the user's home directory,
its files and subdirectories, use this form of the command:

userdel -r
user

WARNING: Because deleted files can't generally be recovered, you should
backup potentially useful files before deleting a user account.

7.1.6 Configuring Access to Shells

The BASH shell, which you met in Chapter 4, isthe most popular, but not the only Linux
shell. Othersinclude:

ash

aversion of the sh shell that resembles the System V shell
csh

the C shell, favored by many users for interactive use
ksh

the Korn shell, the third major Unix shell
sh

the Bourne shell, a precursor of BASH, aso known asthe bsh shell
tcsh

an enhanced version of csh
zsh

the Z shell, afeature-packed version of the Korn shell

When you create a new user, the system automatically assigns the shell (command interpreter)
that Linux presents to the user when the user logsin. Debian GNU/Linux assigns the BASH
shell, as specified by the file /etc/adduser.conf. However, you can assign another shell, if you
prefer. The shell must be on the list of available shells, which residesin the file /etc/shells.
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7.2 Filesystem Administration

When Linux starts, it automatically mounts the file systems specified in the file /etc/fstab. By
revising thisfile, you can customize the operation of your system.

7.2.1 Configuring Local Drives

When you install Linux, the installation program configures the file /etc/fstab to specify what
filesystems are to be mounted when the system is started. Here's atypical /etc/fstab file:

# /etc/fstab: static file systeminformation.

#

# <file systenmr <npunt point> <type> <options> <dunp> <pass>
/ dev/ hda2 / ext 2 defaults 0 1

/ dev/ hda3 none swap  sw 0 0

proc / proc proc defaul ts 0 0

Thefirst three lines, those beginning with a hash mark (#), are comments that are ignored by
the system; they merely help human readers identify and understand the file. The next three
lines each specify afilesystem to be mounted at system startup. Six columns of information

appear:
Filesystem

The device that contains the filesystem.
Mount point

The system directory that will hold the filesystem.
Filesystem type
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Specifies the type of the filesystem. Popular typesinclude:
ext2

the standard Linux filesystem
swap

the standard Linux swap filesystem
proc

aspecia filesystem provided by the kernel, used by system components to
obtain system information in a standard way
1S09660

the standard filesystem used on CD-ROM
msdos

the standard MS-DOS filesystem

See the man page for nount for other filesystem types.
Mount options

Specifies the options given when the filesystem is mounted. If multiple options are
given, each is separated from the next by a comma (,); no spaces appear within the list
of options. Popular options include:

defaults

Specifies a series of options appropriate for most filesystems. For details, see
the man page for nount .
errors=remount-ro

Specifiesthat if errors are found when the filesystem is checked, the filesystem
will be remounted in read-only mode so that the system administrator can
analyze the errors without risking further damage.

Sw
Specifies that the filesystem will be mounted as a swap partition.
ro
Specifies that the filesystem will be mounted for read access only. This option is
always specified for CD-ROM devices and may be specified for other devices.
noauto

Specifies that the filesystem will not be automatically mounted at system
Startup.

In addition, the user option can be specified. This option alows any user - not only
r oot - to mount the filesystem.
Dump flag
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Specifies whether the dunp command will create a backup of the filesystem.
Filesystems with no value or avalue of zero will not be dumped.

Specifies the order in which filesystems are checked at boot time. No value or avalue
of zero specifies that the filesystem will not be checked.

Y ou can modify the lines within the /etc/fstab file and add new lines as you see fit. For
example, here's aline that specifiesa CD-ROM drive:

/ dev/ cdr om / cdrom i s09660 ro

By adding thisfile to the /etc/fstab file, you instruct the system to mount the CD-ROM
filesystem when the system starts. If you don't want the filesystem automatically mounted,
you can specify thisline:

/ dev/ cdr om / cdrom i S09660 ro, noauto

The system will not automatically mount the CD-ROM filesystem described by this line, but
you can mount the CD-ROM by using the mount command. Because the system already
knows the device, mount point, filesystem type, and options, you can abbreviate the mount
command to:

mount /cdrom

or:

nmount /dev/cdrom

Either of theseis equivalent to:

mount -t 1509660 -o ro /dev/cdrom/cdrom

Y ou can automatically mount additional hard disk partitions by describing them in the
letc/fstab file:

/ dev/ hdb1l / home ext 2 defaul ts

Another tip isto use an entry in the /etc/fstab file to allow users other than r oot to mount a
floppy disk:

[ dev/ fdO /1 oppy auto noaut o, user
7.2.2 Configuring Swap Partitions

Just as you can use the mrount and unnount commands to explicitly mount and unmount
filesystems, you can control the operation of swap partitions by using the swapof f and
swapon commands.
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If you want to modify your swap partition, you may need to temporarily turn off swapping. To
do so, enter the command:

swapoff -a

This command turns off swapping on every swap device mentioned in /etc/fstab. If you want
to turn off swapping on a particular device, enter the command:

swapof f /dev/
devi ce

where devi ce specifies the swap device; for example, hda3.
To turn on swapping, enter the command:
swapon -a

This command turns on swapping for al swap devices mentioned in /etc/fstab. If you want to
turn on swapping on a particular device, enter the command:

swapon /dev/
devi ce

where devi ce specifies the swap device; for example, hda3.
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7.3 Starting and Stopping the System
and Services

Using Linux commands, you can start and stop the system or start and start
services, such as the Apache web server.

7.3.1 Starting and Stopping the System

Generally, you start your system by turning on its power. However, you can use
aLinux command to cause a system to restart itself. If you enter the command:

shut down -r now
the system will immediately begin to shut down. Once it's shut down, it will
reboot. If you want to provide adelay before commencing the shutdown, use

this form of the command:

shut down -r +
nm

where mmgives the number of minutes until the shutdown commences. The
command displays a message to system users who have active shells displaying

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/ch07_03.html (1 of 3) [15/05/2002 21:13:28]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/chapter/../author.html

[Chapter 7] 7.3 Starting and Stopping the System and Services

acommand prompt. After commencement of a shutdown, users cannot initiate
new login sessions.

If you want to halt the system, that is, shut down the system without causing it
to reboot, use the command:

shut down -h now

7.3.2 Starting and Stopping Services

Services are daemon programs that run without an associated console. They
listen for network connections from clients, which request them to perform an
action or provide information. Table 7.1 describes some of the most important

services.
Table 7.1: Important Services
Service Function
apache Web server
atd Runs commands at predefined times.
cron Runs commands at predefine times; offers more flexibility
than at d.
exim Mail transfer agent.
gpm Provides cut and paste to virtual consoles.
| pd Controls the printer.
net base Basic networking services ( i1 net d and por t map).
netstd_init |Networkrouting ( r out ed).
net st d_m sc |Miscellaneous networking services.
nfs-server |Network filesystem ( nf sd).
sanba Microsoft-compatible networking ( snbd and nnbd).

If anetwork servicesfails, you may want to restart it without rebooting your
system. To do so, you can enter acommand such asthis:

[etc/init.d/
service start
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where service gives the name of the service, as shownin Table 7.1.

If you want to stop a service, use acommand such asthis:

[etc/init.d/
service stop

If aserviceis behaving erratically, you may be able to stabilize it by stopping
and restarting it:

[etc/init.d/
service stop
[etc/init.d/
service start

Pause afew seconds before entering the start command to give the service time

to come to a smooth stop.
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7.4 Viewing System Messages and
Logs

Linux maintains several system logs that help you administer a Linux system by
informing you of important events. Probably the most important log isthefile
/var/log/messages, which records a variety of events, including system error
messages, system startups, and system shutdowns. Like most other Linux files,
the file contains ASCI| text, so you can view it with atext editor or the text
processing commands described in Chapter 13.

A special command, dnesg, makes it easy to view the log messages related to
the most recent system startup. If your system is behaving unusually, use
dnesg to quickly seeif something went wrong during the system startup
sequence. Of course, you must have some way of determining what's usual and
unusual among the many messages emitted during system startup. The best way
to do so isto print the output of the dnmesg command and keep it on hand for
comparison with suspicious output. If your system has an attached printer, you
can print the output of dnmesg by entering the following command:

dnesg | |pr

Other logs found in the /var/log directory include:

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/ch07_04.html (1 of 2) [15/05/2002 21:13:29]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/chapter/../author.html

[Chapter 7] 7.4 Viewing System Messages and Logs
apache

A directory that contains two log files pertaining to the Apache web
server, access.log and error.log.
exim

A directory that contains several log files pertaining to the exi mmail
transfer agent.
nmb and smb

Filesthat contain log entries pertaining to Samba, the Microsoft-
compatible networking server.

ppp.log

A file the contains log entries pertaining to PPP.
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7.5 Setting the System Time and Time Zone

Linux provides commands that let you set the current system date and time and the system time zone.

7.5.1 Setting the Current System Date and Time
To display the current system time, enter the date command:

debi an: ~# date
Fri Jul 30 02:28:22 PDT 1999

To set the current system time, use the following form of the dat e command:

dat e
MVDDhhnm
CC]

YY[ .

ss]

The parts of the command argument have the following meanings:

Y
A two-digit month, 01-12.
DD
A two-digit day of month, 01-31.
hh
A two-digit hour, 00-24.
nm
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A two-digit minute, 00-59.

CcC

An optional two-digit century; for example, 19 or 20.
YY

A two-digit year; for example, 99 or 00.
Ss

An optional two-digit second, 00-59.
The command displays the time you enter and then sets the system time:

debi an: ~# date 073010411999
Fri Jul 30 10:41:00 PDT 1999

When you power down or reboot your system, the system date and time will revert to the values held in
non-volatile (CMOS) memory. To store the Linux date and time in CMOS, issue the following
command:

hwel ock --systohc
If you set your clock to UTC rather than local time, issue the command:

hwel ock --systohc --utc

7.5.2 Setting the Time Zone

To set thetime zone, usethet zconf i g command. The command initiates a dialog that displays the
current time zone and asks if you want to changeit. If you reply yes, the command prompts you to
choose from alist of geographical areas and then cities. Based on your choices, the command sets and
displays the current time zone. A typical dialog resembles the following:

debi an: ~#

tzconfig
Your current tine zone is set to US/ Pacific
Do you want to change that? [n]:

y

Pl ease enter the nunber of the geographic area in which you live:

1) Africa 7) Australia
2) Anerica 8) Europe
3) UStinme zones 9) Indian Ccean
4) Canada tinme zones 10) Pacific Ccean
5) Asia 11) Use System V style tinme zones
6) Atlantic Ccean 12) None of the above
Then you will be shown a list of cities which represent the tine zone

in which they are |ocated. You should choose a city in your tinme zone.
Numnber :

2
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Adak Anchorage Anguilla Antigua Araguai na Aruba Asunci on Atka Barbados
Bel em Bel i ze Bogot a Boi se Buenos_Aires Cancun Caracas Cat amarca Cayenne
Cayman Chi cago Chi huahua Cordoba Costa_ Ri ca Cui aba Curacao Dawson
Dawson_Creek Denver Detroit Dom ni ca Ednonton El _Sal vador Ensenada

Fort _Wayne Fortal eza G ace_Bay Godt hab Goose_Bay G and_Turk G enada
Guadel oupe CGuat enmal a Guayaquil Guyana Hal i fax Havana | ndi ana/ | ndi anapolis
I ndi ana/ Knox | ndi ana/ Marengo | ndi ana/ Vevay | ndi anapolis Inuvik lgaluit
Jarmai ca Juj uy Juneau Knox_I N La_Paz Lima Los_Angel es Louisville Maceio
Managua Manaus Marti ni que Mazatl an Mendoza Menom nee Mexico City M quel on
Mont evi deo Montreal Montserrat Nassau New_York Ni pi gon Nonme Noronha Pananma
Pangni rtung Paramari bo Phoeni x Port-au-Prince Port_of _Spain Porto_Acre
Porto_Vel ho Puerto_Rico Rainy_River Rankin_Inlet Regina Rosario Santiago
Sant o_Dom ngo Sao_Paul o Scoresbysund Shi prock St _Johns St _Kitts St_Lucia
St _Thomas St_Vincent Swift Current Teguci gal pa Thul e Thunder Bay Tijuana
Tortol a Vancouver Virgin Witehorse Wnnipeg Yakutat Yell owknife

Pl ease enter the nanme of one of these cities or zones
You just need to type enough letters to resolve anbiguities
Press Enter to view all of them again

Nane []:

Los_Angel es

Your default tinme zone is set to 'Americal/Los_Angel es'.
Local tinme is now Fri Jul 30 02:26:32 PDT 1999.

Uni versal Tinme is now Fri Jul 30 09:26:32 UTC 1999.
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8. Using Linux Applications and
Clients

Contents:
Linux Desktop Applications

Other Approaches to Desktop Computing

This chapter describes how you can use Linux for common desktop computing
tasks. You'll learn about popular desktop suites and applications. This chapter also
introduces VMWare, a program that lets you run Microsoft Windows and Linux
simultaneously, and WINE, a program that lets you run some Microsoft
applictions under Linux.

The Debian Project isfirmly committed to including only truly Open Source
software in its main distribution. Not all the programs mentioned in this chapter
and the next meet the Open Source definition. Part of the beauty of Linux, though,
Is the ease with which it can be enhanced. The Contributed and Non-free archives
on the Debian site include a wealth of additional software, and some programs are
available direct from third party providers.

8.1 Linux Desktop Applications

Not long ago, running Linux meant abandoning your easy-to-use WY SIWY G
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word processor or configuring your system for dual boot, so that you could boot
Microsoft Windows or IBM OS/2 to access friendly and familiar desktop
applications. At that time, Linux supported no robust, full-featured graphical
desktop suites.

Today, Linux supports several desktop suites; several more are under
development. Apparently, if rumors are to be believed, even Microsoft is
considering adapting their Office desktop suite to run under Linux. Whether or
not Linux users can expect to soon run Microsoft Office for Linux (or whatever
name Microsoft might give this potential product), Linux users who prefer to
avoid other operating systems can now do so without compromising their ability
to produce first-rate documents, spreadsheets, and graphics.

This section describes the three most popular desktop applications for Linux:

. Applix Applixware
. Corel WordPerfect for Linux
. Sun's StarOffice

In addition, this section briefly describes other desktop options:

. Angoss SmartWare
. Axene Xclamation
. KOffice

. LotuseSuite

. Quadratron Cliq

. TeX

The final section presents two entirely different approaches to desktop computing:

. TheVMware virtual platform, which lets you run Windows and Linux
simultaneously on a single computer
« WINE, which lets you run DOS and Windows programs under Linux

8.1.1 Applix Applixware

Applix distributes Applixware, a desktop suite available for a variety of

platforms, including Microsoft Windows 9x, Microsoft Windows NT, and several
varieties of UNIX, including Linux. Applixware is commercia software, but
much less expensive than Microsoft Word. Currently, Applixware for Linux is
priced at $99 (US); you can purchase it from the Applix web site,
http://www.applix.com/. Print documentation and support programs are also
available, at additional cost. If you prefer to try before buying, you can download
afeature-disabled demo version; however, the download is quite large (over 38
MB) and therefore time-consuming (over 3 hours at 28.8 Kbps) unless you have a
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high-speed connection to the Internet.
Applixware includes eight main components:

. Words, aWY SIWY G word processor

. Spreadsheets, a graphical spreadsheet application

. Presents, a presentation graphics application

. Graphics, adrawing, charting, and graphics editing application

. Mail, an email client

. HTML Author, an application for authoring web documents

. Data, an application for accessing data held in Oracle, Informix, Sybase, or
CA-Ingres databases

. Builder, an application development environment for decision support
systems

8.1.1.1 Running Applixware

Once you've installed Applixware, you can run it by starting X and using a
terminal window to issue the following commands:

DI SPLAY=I ocal host: 0
[ opt/ appl i x/ appli x

If you installed Applixware to adirectory other than /opt/applix, you'll need to
adapt the second command accordingly.

When Applixware starts up, it displays a window containing the Applixware main
menu, shown in Figure 8.1. From the toolbar of the main menu, you can simply
click to launch Words, Graphics and Presents, Spreadsheets, Mail, or Data.
Alternatively, you can click on the asterisk icon, causing Applixware to display a
menu, as shown in Figure 8.2.

Figure 8.1: The Applixware main menu
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Figure 8.2: The Applixware application menu
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Figure 8.3 shows the Words application. Words includes a spelling checker and

supports document templates, tables, multimedia, and live links to Applixware
and third-party documents. Moreover, it lets you import and export a variety of
document formats, including Microsoft Word 2.0, 6.0, 7.0/95, and 97.

Figure 8.3: The Words application
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Figure 8.4 shows the Presents application, which lets you create presentationsin a
way that resembles that provided by Microsoft PowerPoint. Presents provides
features such as transitions and animation, HTML export, and templates. Its
drawing tools let you draw lines, curves, and shapes, and perform other
operations, such asrotations and fills. Presents can also import and export
PowerPoint presentations and a variety of other document types.
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Although a Linux application, such as Words or Presents, may be able to import a
Microsoft Office document, the application may not be able to handle the full
range of document and object types that can be embedded in an Office document.
Some document and object types, for example, require access to a host application
that runs only under Microsoft Windows.

Moreover, some Linux applications do not currently support all the styles and
options of their Office counterparts. For example, if adocument uses Microsoft's
Visual Basic for Applications, the document will probably not function correctly
under Linux.

If you plan on moving documents to and from Office, you may want to save your
documentsin a portable format (such as RTF), rather than a Microsoft proprietary
format. Thiswill significantly improve the chances that your document will work
correctly both in Windows and Linux.

Figure 8.4: The Presents application
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Figure 8.5 shows the Spreadsheets application, which provides functions similar
to those of Microsoft Excel. Spreadsheets lets you create ordinary spreadsheets as
well as 3D charts and sheets, and supports live links to objects created by
Applixware and third-party applications, including Applix Data, which provides
access to relational databases. Spreadsheets implements Applix's Extension
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Language Facility (ELF), which lets you add custom functions to the hundreds of
built-in functions. Spreadsheets can import and export a variety of document
types, including Lotus 1-2-3 (WKS, WK1, WK3, and WK4 files) and Microsoft
Excel 3.0, 4.0, 5.0, 7.0/95, and 97.

Figure 8.5: The Spreadsheets application
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8.1.2 StarOffice

Another popular Linux desktop suite is StarOffice, a product of Sun
Microsystems. StarOffice is available free of charge from Sun's web site,
http://www.sun.com/products/staroffice/. The download is about 70 MB,
requiring over 6 hours at 28.8 Kbps. The office suite is also available on CD-
ROM, for acost of DM 20,- plus shipping and handling.

StarOffice includes an extensive range of applications, including:

. StarDesktop, afile manager and desktop

. StarWriter, aword processor

. StarCalc, a spreadsheet application

. StarDraw, adrawing application

. Starlmpress, a presentation graphics application

. StarBase, arelational database

. StarSchedule, a personal organizer that keeps track of events, tasks,
contacts, and projects
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. StarMail, an email client

. StarDiscussion, an Internet newsgroup reader

. SharChart, a business graphics application

. Starlmage, an image editor that provides many special effects
. StarMath, aformula editor

8.1.2.1 Installing StarOffice

To install StarOffice from a StarOffice CD-ROM, log in, mount the CD-ROM,
change to the directory that is the mount point of the CD-ROM device, changeto
the Office50/english/prod_Inx subdirectory, and issue the set up command:

su -
mount -t 1s09660 /dev/cdrom /cdrom
cd /cdrom O fice50/ english/prod_| nx
./ setup

Theinstall program will guide you through the installation process.

If you have downloaded the personal edition, you have atar file, rather than a CD-
ROM diskette. Thetar file has a name similar to so501 0O1l.tar. Change to the
directory in which you saved the tar file (for example, /download) and issue the
following commands:

tar xvf so501 Ol.tar
cd so0501 i nst
./ setup

If you saved your tar file using a name other than so501_01.tar, you'll need to
adapt the first and second commands accordingly. Aswhen you install from CD-
ROM diskette, the install program will guide you through the installation process.
Whether you're installing from CD-ROM diskette or a downloaded file, you

should check the README file in the Office50 directory for additional
information and instructions that will help you install and use StarOffice.

8.1.2.2 Running StarOffice

Once you have installed StarOffice, you can run it by starting X and using a
terminal window to issue the following commands:

PATH=$PATH:. / opt / O fi ce50/ bi n
soffice

If you installed StarOffice into a directory other than /opt/Office50, you'll need to
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adapt the first command accordingly.

When StarOffice loads, it automatically launches the StarDesktop application, as
shown in Figure 8.6. StarDesktop resembles Windows Explorer and the GNOME

File Manager. It lets you point, click, drag, and drop to open and manage
document files and folders.

Figure 8.6: StarDesktop
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Figure 8.7 shows StarWriter, StarOffice's word processor. StarWriter provides

PGP-encrypted email and other features not found in Microsoft Office 97. Like
Applixware's Words, it imports and exports a variety of document types,
including Microsoft Word 97.

Figure 8.7: StarWriter
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Figure 8.8 shows Starlmpress, the presentation graphics application included in

StarOffice. Like Applixware's Presents, Starlmpress imports and exports a variety
of document types, including PowerPoint 97. Starlmpress provides templ ates,
animation and transitions, 3D effects, charts, and many other features.

Figure 8.8: Starimpress
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Figure 8.9 shows StarDraw, StarOffice's drawing program. StarDraw provides a
wide range of drawing tools and effects, and works with a variety of file types,
including even Windows Metafile (WMF).

Figure 8.9: StarDraw
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In addition to the bread-and-butter applications provided by Applixware,
StarOffice provides several smaller, but quite useful, applications. For example,
Figure 8.10 shows StarSchedule, which can help you keep track of the tasks on

your to do list.

Figure 8.10: StarSchedule
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8.1.3 Corel WordPerfect for Linux

Another popular desktop application is Corel's WordPerfect for Linux, available
free of charge for personal use from Corel's web site, http://www.corel.com/.
WordPerfect is more aword processor than a compl ete desktop suite; for
example, no spreadsheet application accompanies it. However, WordPerfect does
provide many functions and features, including:

. afile manager

. drawing and charting

. Spreadsheet functionsin tables
« HTML authoring

A personal retail version (currently available for DM 139,- US) adds features such
as.

. advanced drawing and charting functions
. version control
. clipart images, photos, textures, templates, and fonts

The downloadable version is about 24 MB in size, about a 2 hour download at
28.8 Kbps.

8.1.3.1 Installing WordPerfect for Linux

To install the downloaded version of WordPerfect for Linux, change to the
directory that contains the downloaded file and issue the following command:
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DI SPLAY=| ocal host: 0
Then start X, open aterminal window, and issue the following commands:

cd / downl oad
tar zxvf wp.tgz
./ Runne

If your downloaded file has a name other than wp.tgz or if it residesin a directory
other than /download, you'll need to adapt these commands accordingly.

Theinstall program will guide you through the installation process.

Toinstall the CD-ROM version of WordPerfect for Linux, follow the instructions
that accompany the CD-ROM.

Some web sites, including the Corel web site, may provide WordPerfect for Linux
as an uncompressed file. If thet ar command fails with an error message
indicating that the file is not in the gzip format, use the following command to
unpack thefile:

tar xvf wp.tgz
8.1.3.2 Running WordPerfect for Linux

Once you've installed WordPerfect for Linux, you can run it by starting X and
using aterminal window to issue the command:

[ opt/ cor el w8/ wpbi n/ xwp

Figure 8.11 shows WordPerfect for Linux in operation.

Figure 8.11: WordPerfect for Linux
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8.1.4 Other Desktop Applications

Table 8.1 describes some other desktop applications available for Linux. Notable

among theseis TeX, afreely available desktop publishing package of unsurpassed
power. Because of its powerful and sophisticated handling of formulas and
mathematical notation, TeX isafavorite among scientists and mathematicians.

Table 8.1: Other Desktop Applications for Linux

Application Web site Description

Angoss http://www.angoss.com/ Includes aword

SmartWare processor,
spreadsheet, and

relational database.
Print- and save-
disabled demo
version available for
free download.
Registration fee $50
(US).
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Axene Office

http://www.axene.com/

Includesaword
processor, desktop
publishing
application, and
spreadsheet. Linux
license $49 (UYS).
Printed manuals $60
(US) per
application.

K Office

http://koffice.kde.org/

GPL ed desktop
suite. Currently in
alpharelease.

Lotus eSuite

http://www.lotus.com/

home.nsf/tabs/esuitel

Java applets that
provide aword
processor,
Spreadshest,
presentation
graphics, project
scheduler, chart,
SQL/JDBC, and
CGl gateway.
Single-user license
$127 (US).

Quadratron Cliq

http://www.quad.com/

Character-based
desktop suite.
Single-user license
$49 (US).

TeX

http://www.ctan.org/

GPL ed desktop
publishing
application.
Sophisticated and
powerful but
somewhat
cumbersome to use.
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8.2 Other Approaches to Desktop
Computing

If, after trying various desktop suites for Linux, you find yourself pining for your
original Windows desktop suite, you can possibly coax your desktop suite to
cooperate with Linux in either of two ways:

. the VMware virtua platform
. WINE

This section of the chapter explains these remaining options.

8.2.1 The VMware Virtual Platform

VMware, Inc. recently released a beta version of aproduct it calls VMware for
Linux. The company promises acommercial release of the product that should be
available by the time you read this. A related product, VMware for Windows NT,
should also be available. For the latest information, check VMware's web site,
http://www.vmware.con.

As the names suggest, VMware for Linux runs under Linux whereas VMware for
Windows NT runs under Microsoft Windows NT. Each product lets you run a so-
called guest operating system alongside the host operating system. Supported
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guest operating systems include:

. FreeBSD

. Linux

. MS-DOS6

. Solaris 7 Intel Edition

. Windows 2000 Professional Beta
. Windows 3.1

. Windows 95

. Windows 98

. WindowsNT 4.0

For example, using VMware, your Linux system can launch and execute your
favorite Windows 9x applications, including desktop suites. Preliminary
experience with VMware suggests that it is a robust and efficient means of
running legacy desktop applications under Linux.

A time-limited demo version of VMware for Linux is available on the company's
web site. List price for both versions of VMware is $299 (US); once the product is
released, it can be purchased from the company's web site. For VMware to
operate, you must have copies of the guest operating system and any desired
applications on the hard drive of your Linux system.

8.2.2 WINE

WINE (arecursive acronym for "WINE is not an emulator”) takes a different
approach to supporting legacy applications. WINE isa GPLed Unix
implementation of the Windows 3.x and Win32 application programming
interfaces (APIs). By installing WINE on your system, you can run MS-DOS and
Windows applications under Linux. Because WINE implements the APIs
themselves, you need not have a copy of MS-DOS or Windows on the hard drive
of your Linux system.

The WINE project is an ongoing effort. Many MS-DOS and Windows
applications run well under WINE, but others use functions that are as yet only
partially implemented. The WINE Development HQ web site,
http://www.winehg.com/, provides access to a database that records user
evaluations of WINE's ability to run various applications. At the time of writing,
the database contained 127 reports of applications scoring a perfect rating of 5.

8.2.2.1 Getting and installing WINE

WINE isfrequently updated and improved and is not yet complete. Therefore,
rather than installing WINE from this book's CD-ROM, you should obtain the
latest version of WINE http://packages.debian.org/wine. To install WINE, issue
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the commands given in Appendix C, The Debian Package Management
Utilities.

8.2.2.2 Running WINE

If your Linux partition mounts your Windows partition (if any) as/c, you're ready
to run WINE. Otherwise, you must first establish a simple directory structure. The
easiest way to do soisto log in asroot and issue the following commands:

nkdir -p /c/w ndows/system
> [ c/w ndows/ wi n. i ni

WARNING: If your Linux system mounts your Windows partition
as/ c, these commands will damage your Windows configuration.
Do not issue them; you don't require them in order to run WINE.

To prepare to run an MS-DOS or Windows application, copy the application and
any necessary DLLs or other filesto the /c/windows directory. For example, to
prepare to run the Minesweeper program, copy winmine.exe and winmine.ini to
/c/windows. To run the application, you must have started X. Simply issue the

W ne command, specifying the application as an argument. For example, to run
the Minesweeper program, issue the command:

W ne W nn ne. exe

Figure 8.12 shows the Minesweeper program running under WINE.

Figure 8.12: Minesweeper running under WINE
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9. Playing Linux Games
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A Survey of Linux Games

Closeups of Some Popular Games

In the last chapter you learned how to use Linux to help you work; in this
chapter you'll learn how to use Linux to help you play. A variety of challenging
and exciting gamesis available for Linux; many of them are free. In addition,
you can use WINE to run avariety of commercial games originally written for
Microsoft Windows.

9.1 A Survey of Linux Games

Linux includes several popular games. In addition, many Linux games are
available on the Web. Table 9.1 lists some of the most popular sites offering

Linux games and Table 9.2 describes some of the most popular Linux games.

However, you'll find almost every game you could want on the Debian web
site, http://www.debian.org/.

Table 9.1: Popular Linux Game Web Sites
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Web Site URL

Freshmeat http://freshmeat.net/

Linux Game Tome | http://happypenguin.org/

Linux Games Page | http://www.linuxgames.com/

Linux Quake Page | http://www.planetquake.com/linux/

linuxgquake.com http://www.linuxquake.com/

Loki Games http://www.|oki games.com/

Slashdot http://www.sl ashdot.org/

Table 9.2: Some Popular Linux Games

Game Type Description
BZFlag Action Multi-player tank battle game.
Civilization: Call To Power |Strategy A commercia Linux version of

the sequel to Micropose's
Civilization. Supports network

play.

CrossFire Role Playing | Resembles Rogue. Supports
multi-player network play.

DOOM Action Classic action game. Requires
doom.wad file from licensed
copy of game.

Freeciv Strategy Resembles Microprose's
Civilization. Supports network

play.
[lust Logic Puzzle A paint-by-numbers puzzle,

wherein you strive to paint cells
of acanvas.

Koules Arcade Multi-player action game.
Supports console or X11 play.

NetHack Role Playing | A quest game resembling
Rogue. Supports console or
X11 play.
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Netrek

PySol

Quake

Quakelll

Snes9X

Starcraft Linux-installation
HOWTO

XBomber

Xmame

XPat2

XShipWars

Arcade

Card

Action

Action

Utility

Document

Arcade

Arcade

Card

Action

Multi-player 2-D battle
simulation with a Star Trek
theme.

Twenty different versions of
solitaire.

A Linux version of the
commercial game Quake.
Requires the PAK file from the
game CD-ROM diskette.
Supports console or X11 play.

In the opinion of many, the
definitive multi-player 3D
action shoot 'em up. Requires
license fee. Supports console or
X11 play.

A portable, freeware emulator
of the Super Nintendo
Entertainment System (SNES).
Allows you to run Nintendo64
games on a PC.

Describes the procedures for
installing and running the
commercial game Starcraft on a
Linux system using WINE.

Resembles the classic
Bomberman game.

Emulator for popular arcade
games. Requires ROM image
from the original game.

An assortment of solitaire
games.

A graphical MUD (multi-user
dungeon) with a space
exploration theme.

Asyou can see, many types of games are available, including action games,
arcade games, card games, puzzles, role playing games, and strategy games.
Some Linux games can be played from the console; others require X. Many
Linux games let multiple players compete at separate computers connected via
anetwork, such asthe Internet. Linux games may be freeware, shareware, or
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commercia software. In addition, Linux software such as Snes9OX and WINE
lets you play games originally written for systems other than Linux.
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9.2 Closeups of Some Popular Games

In this section, you'll get acquainted with three popular games you can run under
Linux:

. DOOM, which runs on a console or under X
. Quakell, which runs on a console or under X
. StarCraft, which runs under X by using WINE

9.2.1 DOOM

Originally written for MS-DOS by id Software (_http://www.idsoftware.com/),
DOOM isthe archetypal 3D action game. Y ou play the role of a space marine,
fighting your way through a series of bases on the moons of Mars that have been
invaded by aliens. The game features real-time 3D graphics and stereo sound
effects. Figure 9.1 shows atypical game screen.

Figure 9.1: A typical DOOM screen
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If you prefer more cunning opponents, you can play the game in network mode,
viamodem, or an IPX or TCP/IP network. Network mode lets you match wits
with two to four human opponents.

To run DOOM in aconsole, type the following command:

sdoom-warp 1 1

If you prefer to run DOOM under X, type the following command:

xdoom -warp 1 1

To call up DOOM's main menu, simply press Esc.

Y ou can learn more about DOOM by visiting the DOOM Archives at
http://www.idsoftware.com/archives/doomarc.html and the Linux DOOM FAQ at

http://jcomm.uoregon.edu/~stevev/Linux-DOOM-FAQ.html. Y ou might also
enjoy IxDoom, a Linux port of Boom, which is an enhanced version of DOOM.

9.2.2 Quake Il

Like DOOM, Quake Il was also written by id Software. However, Quakell isa
much more modern and sophisticated program than DOOM. For example,
Quake I1's multi-player mode lets as many as 32 players wander the planet of
Stroggos. And, the single-player mode pits you against 18 artificialy intelligent
adversaries, who dodge your careless shots with agile ease. Figure 9.2 shows a
typical Quake Il game screen.

Figure 9.2: A typical Quake Il screen
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To run Quake Il under X, change the working directory to the directory in which
you installed Quake |1, and issue the command:

./ quake2 +set vid ref softx
To run Quake Il using avirtual console, issue the command:
.l quake2 +set vid_ref soft

Once the game is running, you can access its main menu by pressing Esc.

9.2.3 Starcraft

Starcraft is areal-time strategy game published by Blizzard Entertainment, in
which you participate as the leader of a group of humans exiled at the edge of
galactic space. Y our objective isto assemble a military force capable of
dominating two other species, the Protoss and the Zreg. To do so, you must build
bases, vehicles, and weapons, and train soldiers for combat.

Starcraft was not written for Linux; however, you can run it under Linux by using
WINE. Assuming that you have WINE installed on your system, the following
sections explain how to install and run Starcraft:

9.2.3.1 Installing Starcraft

If you have the commercial version of Starcraft, mount the CD-ROM diskette and
locate the file install.exe. If you want to try the Starcraft demo, download the file
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scdemo.exe, which isalittle over 28 MB in size. You can find thefileon
Blizzard's Web site ( http://www.blizzard.com/) and elsewhere.

Change the current directory to the directory containing install.exe or scdemo.exe
and use WINE to install Starcraft:

wi ne -display local host:0 -wi nver wi n95 scdeno. exe

When asked if you want to install DirectX 5, highlight the No, But Continue
option and click on OK. Choose the directory in which you want to install
Starcraft (the default choice is generally acceptable) and click on OK. If the
program asks if you want to register viathe Internet, respond by clicking on No.
Finaly, click on Exit to terminate the install program.

Under Linux, Starcraft operates in 256-color 640x480 mode. Therefore, you must
adjust your X configuration to provide this mode. Here's a quick way to do that.
First copy the file /etc/X11/XF86Config by issuing the following commands:

cd /etc/ X11
cp XF86Confi g XF86Confi g. SAVE
cp XF86Config XF86Config. StarCraft

Now, edit the file XF86Config.Sar Craft using the editor of your choice. Find the
"Screen section that specifiesthe X server (driver) you use and change the Depth
parameter to 8 and the Modes parameter to "640x480". Delete any additional
modes that appear. When you're done, the screen section should resemble the
following:

Section "Screen"

Driver "svga"
Devi ce "M Il enniun
Moni t or "Vi ewsoni c17GS"
Subsection "D spl ay”

Dept h 8

Modes "640x480"

Vi ewPor t 00

Vi rt ual 640 480
EndSubsecti on

EndSecti on

9.2.3.2 Playing Starcraft
To play Starcraft, replace your XF86Config file with the newly edited one:

cp XF86Config. StarCraft XF86Config

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/ch09_02.html (4 of 5) [15/05/2002 21:13:47]


http://www.blizzard.com/

[Chapter 9] 9.2 Closeups of Some Popular Games

Then start X:
startx

Launch an X terminal, make the Starcraft installation directory the current
directory, and start the Starcraft program:

#

cd "/c/Program Files/ Starcraft Shareware(ED)"
#

w ne -display localhost:0 -winver win95 -depth 8 \
>

-geom 640x480 Starcraft. exe

If you installed Starcraft to adirectory other than /c/Program Files/Star craft
Shareware(ED), you should adjust the commands accordingly.

Now, play Starcraft until you completely dominate the galaxy. The tutoria
mission will help you learn how to do so. Of course, planning and executing a
winning strategy will require practice.

9.2.3.3 Ending a Starcraft session

When you're done, press F10 to obtain a game menu, exit the current mission, and
exit the game. Then, replace your original XF86Config file by entering the
commands:

cd /etc/ X11
cp XF86Confi g. SAVE XF86Confi g
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10. Setting Up a Linux-Based
LAN

Contents:
Introduction

Network Administration
Samba
Samba Client Configuration and Use

This chapter explains how to set up alocal-area network (LAN) that includes a
Linux Samba server, which lets Microsoft Windows and UNIX systems access
shared files and printers hosted by your Linux system. The chapter explains
how to administer asimple LAN and describes how to install, configure, and
administer Samba servers and clients. Integrating your Linux system with an
existing LAN is no more complicated than setting up your own LAN; the
chapter also explains how to connect to an existing network. The chapter also
explains how to use Linux backup and recovery utilities so that client systems
can create and use backups stored on the server.

10.1 Introduction

One of the great strengths of Linux isits powerful and robust networking
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capabilities. The good news is that everything about Linux's networking setup is
open to inspection and completely configurable. Nothing is hidden from the
user, and no parameters are forced on you. The challenge is to get the most out
of this setup for your needs.

Basic networking principles don't differ much between Windows and Linux,
and indeed the principles aren't unfamiliar. This chapter starts with an overview
of networking, and then looks in more detail at Linux networking on alLocal
Area Network (LAN). In the next two chapters, you'll learn about making a
dialup Internet connection, and setting up Wide Area Network (WAN) services.

Most computers today handle network traffic much as the post office handles
mail. Think, for example, of the steps involved in sending and receiving aletter.
Y our postal carrier must know where to drop off and where to pick up mail. So
your home must have some kind of recognizable interface; we call thisa
mailbox. And whereas your postal carrier may know your neighborhood quite
well, delivery in other areas will require other carriers. Mail is passed to these
other carriers through a gateway; we call thisthe Post Office. Although you can
think of the whole postal system as one big network, it's easier to understand if
you think of it as a hierarchy of subnetworks (or subnets): the postal system is
divided into states, states are divided by zip code, zip codes contain a number of
streets, and each street contains unique addresses.

Computer networking mirrors this model. Let's trace an email message from
you to a coworker. Y ou compose the message and press Send. Y our computer
passes the message to a network interface. This interface may be a modem by
which you dial up an ISP, or it may be an Ethernet card that connects you to a
LAN. Either way, on the other side of the interface is a gateway machine. The
gateway knows how to look at the address of the recipient on the emall
message, and interpret that message in terms of networks and subnets. Using
thisinformation, your gateway passes the message to other gateways until the
message reaches the gateway for the destination machine. That gateway in turn
delivers the message via a recognizable interface (such as modem or Ethernet
card) to the recipient's inbox.

If you review this story, you can easily see what parts of networking you'll need
to configure on your Linux system. You'll need to know the address of your
machine. Just as the town name Menlo Park and the zip code 94025 are two
different names for the same location, you may have both a name, called a
hostname, and a number, called an IP number, that serve as the address for your
machine.

To trandlate between these two notations, you may need to know the address of
aDomain Name Server. Thisis amachine that matches | P numbers with
hostnames. Y ou'll also need to know the address of a gateway machine through
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which network traffic will be routed. Finaly, you'll need to be able to bring up
an interface on your system for networking, and you'll need to assign aroute
from that interface to the gateway.

While al of this can seem compley, it really isn't any more complex than the
postal system, and functions in much the same way. Fortunately, Linux comes
with tools to help you automate network configuration. In this chapter you'll
look at networking on a LAN, and welll start by looking at how to set up LAN

networking.
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10.2 Network Administration

The Debian GNU/Linux install program lets you specify a network configuration that's
used when your system is first booted. If your network configuration changes, you can re-
install Linux. However, you can spare yourself much inconvenience by learning how
Linux storesits network configuration. Asyou'll see, by using atext editor to revise some
files, you can alter your system's network configuration without going through the pain of
re-installing Linux.

10.2.1 Network Hardware Configuration

If you replace your network adapter card with adifferent model card, you must run the
nodconf program, which lets you specify the driver that operates your card. To do so,
simply login asr oot and type the command:

nodconf

You're aready familiar with the mrodconf program. It's the same program you used to
specify drivers when you originally installed Linux. If you have difficulty using
nodconf , refer to the section titled Section 3.1.2.13, " Configuring device driver

modules’ in Chapter 3, Installing Linux. Y ou must reboot your system before changes
made by nodconf take effect.

10.2.2 Basic Host Information

When you installed Linux, you specified a hostname for your system. If you want to
change the hostname associated with your system, you can edit the file /etc/hostname by
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using ae or another editor of your choosing. Because the file - like most configuration
files - hasrestrictive permissions, you must login asr oot in order to modify it.

The format of the /etc/hostname file is simple. The file contains asingle line, which
contains the hostname of your system; for example, debian. If you change the hostname,
be sure to specify only the hostname itself; do not specify afully qualified hostname that
includes the domain name (for example, debian.ora.com).

10.2.3 Name Server Specification

When you installed Linux, you may have specified one or more nameservers. Y our
system accesses a nameserver when it needs to determine the network address that
corresponds to a hostname. If your network configuration changes, you may need to
specify anew nameserver or servers. Your | SP should provide you with the proper |P
address or addresses.

The network addresses of your system's name servers are specified in thefile
/etc/resolv.conf, which you can edit by using ae or another editor while logged in as

r oot . Theformat of the fileis simple, though not as ssmple as that of the /etc/hostname
file. To specify a name server, include aline of the form:

naneserver
XXX, XXX, XXX. XXX

where XXX xxx.xxx.xxx denotes the network address (1P number) of the name server; for
example, 192.168.1.1. Y ou can include as many as three such lines; when your system
needs to determine a network address, it will attempt to contact the name server specified
by the first such line. If that server is unavailable, your system will attempt to contact the
name server specified in the second such line, if any. If that werver is unavailable, your
system will contact the name server specified in the third such line, if any.

10.2.4 Routing and Gateways

If your computer is part of alocal area network attached to the Internet, your computer
doesn't generally send data packets directly to Internet hosts. Instead, it sends data packets
to adesignated computer - called the gateway - on the local area network. The gateway
forwards data packets to the Internet on behalf of your system. It also performs the
complementary service, forwarding data packets from Internet hosts to your system.

NOTE: If your system connects to the Internet via PPP, the PPP system
establishes a network configuation dynamically. You'll learn how this
works in the next chapter.

The information that describes your local area network is contained in thefile
/etc/init.d/network, which you can easily edit. Here's atypical /etc/init.d/network file:

#! [ bin/sh
inconfig lo 127.0.0.1
route add -net 127.0.0.0
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| PADDR=192. 168. 1. 10

NETMASK=255. 255. 255. 0

BROADCAST=192. 168. 1. 255

GATEWAY=192.168. 1.1

ifconfig ethO ${| PADDR} netnmask ${NETMASK} broadcast ${BROADCAST}
route add default qgw ${ GATEWAY} netric 1

The lines you're concerned with are the lines four through eight, each of which hasthe
following form:

vari abl e=
I pnunber

The lines associate a name, given by var i abl e, with a network address, given by
i pnunber . The variables are referenced by the following three lines, which are
commands that configure networking.

To change your network configuration, you need merely to associate the proper |P
number with each variable. Y ou can do so by logging inasr oot and modifying the
/etc/init.d/network file by using atext editor. Table 10.1 describes each variable. Y our

network administrator should be able to provide you with the proper values.

Table 10.1: Network Configuration Variables

Variable Meaning

| PADDR Specifies the network address of your system.

NETMASK Specifies the network address of your network, by indicating which bits
of the 32-bit network address of your system pertain to the network and
which pertain to the system. Many local area networks are so-called
Class C networks, which require a netmask of 255.255.255.0.

BROADCAST | Specifies the address used to send a message to every system on the
local area network. Often you can determine the broadcast address of a
local area network from the address of a system on the local area
network: ssimply replace the last of the four components of the network
address of the host by 255.

GATEWAY Specifies the network address of the gateway used by your system.

10.2.5 Hostname Search Path

Y our Linux system can use as many as three methods to determine the | P address that
corresponds to a hostname. Y our system can:

. Query aDNS server (you configured your system's DNS client earlier)
. Read the contents of the file /etc/hosts, known as the hosts file, which you'll learn
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about in the next subsection
. Query an NIS (Network Information System) server

However, unless your system is part of a sophisticated local area network, it's unlikely
that an NIS server isavailable. Therefore, most systems can query a DNS server and,
failing to obtain an answer, read the /etc/hosts file. Alternatively, most systems can read
the etc/hosts file and, failing to obtain an answer, query a DNS server. The second
aternative is generally better, because reading the /etc/hosts file takes less time than
guerying a DNS server.

The /etc/host.conf/ file specifies which of these three operations are performed, and the
order in which they're attempted. Y ou can edit thisfile by logging in asr oot . Here'sa
typical file:

order hosts, bind
multi on

Theor der line specifies that the system should first consult the /etc/hosts file and then
guery a DNS server, referred to as bi nd because of the Berkeley Internet Name Daemon,
an early DNS server.

Therul ti line specifiesthat your system will attempt to locate al possible namesfor a
host when it reads the /etc/hosts file. Unless that file is very large (hundreds or thousands
of lines), you should includethenul ti line.

10.2.6 Miscellaneous Network Configuration Options

The hostsfile, /etc/hosts, lets your system determine the network address number that
corresponds to a hostname, without querying a DNS server. Besides being faster than
guerying a DNS server, the /etc/hosts file is always available.

Entriesin the file have two parts:

. an|P address
. ahostname, or alist of hostnames separated by spaces

By default, the hosts file contains an entry that associates the hostname |ocalhost with the
|P address 127.0.0.1. It's not necessary that you include any other entriesin the /etc/hosts
file. However, most system administrators include at least a second line, which associates
the local hostname with its network address. Here's atypical file:

127.0.0.1 | ocal host
192.168.1. 10 debi an. ntcarty. org debi an

Notice that the second line gives both the fully qualified hostname, consisting of the
hostname and domain name, as well as the hostname a one.

The /etc/networks file, known as the networks file, performs a function similar to that of
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the hosts file; whereas the hosts fil e associates hostnames with network addresses, the
networks file associates networks names with network addresses. By default, the
networks file contains a single line associating the network address of the local area
network with the name localnet:

| ocal net 192.168.1.0

Generally, it's not necessary that you add other entries to the networks file. However, by
doing so, you can access frequently used networks by name even if your DNS server is

unavailable.
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Available since version 3.11 of Microsoft Windows, printer and file sharing are
two of Window's most useful features. For example, outfitting each computer in a
large office with alaser printer would be quite expensive. But printer sharing lets
you reduce the cost of providing every user with printing capability; with printer
sharing, each computer system in the office can print to asingle printer.

Just as printer sharing lets your computer access a printer attached to another
computer, file sharing lets your computer access files stored on another computer.
File sharing makes it quick and easy to transfer data from one system to another
and avoids the confusion that results when everyone has their own - possibly out
of date or inconsistent - copy of important data files they could not otherwise
access.

To provide printer and file sharing, Microsoft Windows uses afacility known as
SMB (Server Message Block). This same facility is sometimes known as
NetBIOS or LanManager. Thanks to Andrew Tridgell and others, Linux systems
provide support for SMB via a package known as Samba. Like SMB, Samba |ets
you:

. Share printers and files among Microsoft Windows, OS/2, Netware, and
Unix systems
. Establish asimple nameserver for identifying systems on your local area
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network
. Backup PC filesto aLinux system and restore them
« Administer users and passwords

Samba has proven itsreliability and high performance in many organizations.
According to the online survey at
http://www.samba.org/pub/sambal/survey/ssstats.html, Bank of Americais using
Samba in a configuration that includes about 15,000 clients, and Hewlett-Packard
isusing Sambain a configuration that includes about 7,000 clients.

10.3.1 Samba Server Installation

If you've never installed and configured a network server, Samba's a good place to
begin; itsinstallation and configuration are generally ssmple and straightforward.

Samba includes the snbd program, which runs as a daemon, several utility
programs, man pages and other documentation, and the configuration file:
/etc/smb.conf. You'll learn how to configure the /etc/smb.conf file in the next
subsection.

NOTE: The pending unstable version of Samba placesits
configuration filesin /etc/samba, rather than /etc. If you install a
recent version of Samba, you should look in /etc/samba for the
Samba configuration files.

10.3.2 Configuring Samba

The /etc/smb.conf file lets you specify avariety of options that control Samba's
operation. The install script for Samba establishes a simple /etc/sbm.conf that may
meet your requirements.

Y ou can edit the /etc/sbm.conf file to suit your special needs by using your
favorite text editor. However, Samba includes atool called swat that letsyou
view and change options by using your Web browser, which is generally much
easier than using atext editor. The swat tool verifiesthe values of parameters
you enter and provides online help. To access swat , point your browser to port
901 of your system. For example, you can use the URL http://localhost:901/.

Y our web browser will prompt you for a userid and password; specify r oot as
the userid and give the appropriate password. Figure 10.1 shows swat 'smain

menu, accessed by using the system's I P address in place of its hostname.

Figure 10.1: The Samba main menu
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To configure your Samba server, you click on simulated tool bar entries:

. Globalslets you configure global Samba variables (options)

. Sharesletsyou configure file shares

. Printerslets you configure shared printers

. Status lets you view the status of the Samba server

. View letsyou view the smb.conf file

. Password lets you add and delete users and change user passwords

The main menu also provides convenient access to Samba documentation.
10.3.2.1 Configuring global variables

To configure global options, click on the Globals button on the tool bar. Figure
10.2 shows the Global Variables page and Table 10.2 describes the most
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important options. Y ou can access additional options by clicking on Advanced
View. To change an option, select or type the desired value. When you've
changed all the options you want to change, click on Commit Changes, which
causes the changes to take effect.

Figure 10.2: Samba global variables
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Table 10.2: Samba Global Variables
Option group |Option Description
Base workgroup The workgroup name displayed when the
server is queried by aclient.
netbios name The name by which the server is known to
the NetBIOS nameserver.
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server string The text string displayed to describe the
server.
Base (cont.) |interfaces The |P address of the interface or the IP

addresses of the interfaces through which
Samba should listen. Each IP addressis
followed by aforward slash and a number
that specifies the number of bits that
pertain to the network portion of the IP
address (usually 24). If this option is not
set, Samba attempts to locate and
automatically configure a primary
interface.

Security security Specifies how Samba authenticates
requests for access to shared resources.
The default value, user , is helpful when
the Samba server and its clients have many
common userids. The value shar e can be
useful when few common userids exist.
Thevaue syst emlets another SMB
server perform authentication on behalf of
the server. Y ou should generally use the
default value; see the Samba
documentation for details.

encrypt passwords | Specifies whether Samba will negotiate
encrypted passwords, which are expected
by Windows NT 4.0 SP3 and Windows 98.

update encrypted | Allows automatic updating of an encrypted
password when a user logs on using a non-
encrypted password. Thisoption is useful
when migrating to encrypted passwords
and should otherwise be set of f .

map to guest Specifies Samba's action when a user
attemptsto log on using an invalid
password. TheBad User optionis
generally appropriate.

guest account The Linux account used to provide
services for guest users.

hosts allow A list of hosts that can access the server. If
not specified, all hosts are permitted
access.
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Logging

Tuning

Printing

L ogon

Browse
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hosts deny

log level

log file

max log size

read prediction

socket options

printcap name

printing

logon script

domain logons

osleve

A list of hosts that cannot access the
server.

An integer that specifies the verbosity of
log messages. A low value (such as 0)
specifies that few messages are written to
thelog.

Specifies the name of Samba'slog file.

The maximum size of thelog file in
kilobytes (kb). When the specified sizeis
exceeded, Samba begins anew log file. A
value of zero letsthe log file grow
indefinitely large.

Specifies whether Samba will attempt to
pre-read data from files, in order to speed
datatransfer. This codeisdisabled in
Samba 2.0.

Specifies TCP options that can improve
performance. See the Samba
documentation for details.

Specifies the name of the printcap file
used by the server.

Specifies how Samba interprets printer
status information. Generally, SYSV isan
appropriate choice for aLinux system.

Specifies the path of aBAT filethat is
downloaded from the server and run when
auser logs on to Samba.

Specifies whether Samba will serve
Windows 9x domain logons for its
workgroup. Note: Samba cannot yet serve
Windows NT domain logons, which
require a Primary Domain Controller
(PDC).

Specifies the level at which Samba
advertisesitself for browse elections. A
high number makes it more likely that
Samba will be selected as the browser. The
value 65 will cause clientsto prefer Samba
to aWindows NT server.
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preferred master | Specifies whether the NetBIOS name
server isthe preferred master browser for
its workgroup.

local master Specifies whether the NetBIOS name
server will bid to become the local master
browser on a subnet.

domain master Specifies collation of browse lists across a
wide-area network (WAN). May result in
strange behavior when aworkgroup
includes a Windows NT Primary Domain
Controller (PDC).

WINS wins server Specifiesthe IP address of the WINS
server with which the NetBIOS
nameserver should register itself, if any.

wins support Specifies that the NetBIOS nameserver
should act asa WINS server. Useful when
the network includes several subnets. Do
not specify this option for multiple systems
of asingle network.

L ocking strict locking Specifies whether the server will
automatically lock files and check locks
when files are accessed. Enabling this
option may slow performance.

Y ou probably won't need to make many changes to Samba's global variables.
Setting thewor kgr oup and net bi os nane issufficient for most users. If
your system has more than one network adapter card, you'll also need to set the
interfaces variable.

WARNING: If your system is attached to a cable modem or other
interface that makes it available to other network users, you should
consider specifying security options that prevent unauthorized users
from accessing your files or printer. Like other Samba users, the
author has had a rogue system (in Pakistan) repeatedly attempt to
access his shared files. To ensure that such attempts are
unsuccessful, you might (for example) usethehost s al | ow
option to restrict the hosts alowed to access your Samba server.

10.3.2.2 Configuring file share parameters

To establish and maintain file shares, you use the Shares button on the tool bar.
Figure 10.3 shows the Share Parameters page.
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Figure 10.3: Samba file share parameters
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Y ou can create a new share by typing its name and clicking on Create Share. To
delete a share, choose it from the drop-down list, and click on Delete Share. To
work with an existing share, choose it from the drop-down list, and click on
Choose Share. When you click on Choose Share, the page shown in Figure 10.4

appears. This page lets you view and change a variety of share options. Table 10.3

describes the avail able share options. Y ou can access additional options by
clicking on Advanced View. Aswith the global options, you may not need to
change many (if any) share options. Likely candidates for change are the
comment , pat h,read only,andcreate mask options.

Figure 10.4: Samba file share parameters
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Table 10.3: Samba File Share Options

Option Group | Option Description
Base comment The description displayed when the file share
is queried by aclient.
path The path (directory or file) that is shared by the
server.
Security guest account | The Linux account used to provide services for
guest users.

read only Specifies whether access to the share is read-
only.

create mask | The default mode assigned to a newly created
file within a shared directory.
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guest ok Specifies whether guest access (access without
apassword) is allowed.

hostsallow | A list of hosts that can access the file share. If
not specified, all hosts are permitted access.

hosts deny A list of hosts that cannot access the file share.

Browse browseable | Specifies whether the file shareisvisiblein the
list of shares made available by the server.

Locking strict locking | Specifies whether the server will automatically
lock files and check locks when files are
accessed. Enabling this option may slow

performance.

Miscellaneous |available Specifies whether the share is available; by
setting this option to "no" you can prevent
access to the share.

volume The volume label returned for the share.

10.3.2.3 Configuring printer share parameters

Y ou configure printer share parameters in much the same way you configure file
shares. Begin by clicking on the Printerstool bar button. The page shown in
Figure 10.5 appears. Y ou can use the page to create a new printer share, delete a

printer share, or modify an existing printer share.

Figure 10.5: Samba printer parameters
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If you select a printer from the drop-down list and click on Choose Printer, the
page shown in Figure 10.6 appears. Table 10.4 describes the available print share
options. Y ou can access additional options by clicking on Advanced View. As
with the global options and file share options, you may not need to change many
(if any) printer share options. Likely candidates for change are the conment ,
pat h,read only,andcreate mask options.

Figure 10.6: Samba printer parameters
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Table 10.4: Samba Print Share Options
Option Group |Option Description
Base comment The description displayed when the printer
shareis queried by aclient.
path The print spooling directory.
Security guest account | The Linux account used to provide services for
guest users.
guest ok Specifies whether guest access (access without
apassword) is allowed.
hostsalow | A list of hosts that can access the printer share.
If not specified, all hosts are permitted access.
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hosts deny A list of hosts that cannot access the printer
share.

Printing print ok Specifies whether printing is permitted. If this
option is set to "no," clients may still be able to
browse the printer share.

Printing (cont.) | printing Specifies the type of printer interface used,
which determines what commands Samba
issues to control the printer. "BSD" is
generally a good choice.

printer name | Specifies the name of the printer to which the
printer share corresponds; "Ip" isgenerally a
good choice.

Browse browseable | Specifies whether the printer shareisvisiblein
the list of shares made available by the server.

Miscellaneous |available Specifies whether the printer share is available;
by setting this option to "no" you can prevent
access to the printer share.

10.3.3 Viewing Samba Server Status

The Status button on swat 'stool bar lets you view the status of the Samba server.
Figure 10.7 shows the page that appears when you click on Status. The page

shows:

. the status of the server daemons ( smbd and nmbd) and the version of
Samba

. active connections

. activefileand printer shares

. openfiles

Using the controls on the page, you can refresh the page contents, set the auto
refresh interval, start and stop either daemon, or kill an active connection.

Figure 10.7: Samba status page
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10.3.4 Viewing Samba Server Configuration

The View button on swat 's tool bar lets you view the Samba server's main
configuration file, /etc/smb.conf. Figure 10.8 shows the page that appears when

you click on View. By default, the page shows only the basic configuration
options; clicking on Full View causes swat to display every configuration
option.

Figure 10.8: The Samba /etc/smb.conf file

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?2...-Learning%20Debian%20GNU%20Linux/ch10_03.html (14 of 18) [15/05/2002 21:14:04]



[Chapter 10] 10.3 Samba

L Mstscape: Samba Web Adminisiration Tool

File Edil  Vesw Ga  Communcalng Halp
T i - Y

4 4 L rl + o 4 <

Biack Reload Homa  Seamch  Nekcaps Prini  Secury |

¥ Hookmarks ) Locabion: bbp: 77192 168 1. 1900 wiswcan®iy ff 1" Whats Rolated

v
8| ® B | 9 €&|4d|=

HOME GLOBALS SHARES ||PRINTERS | STATUS VIEW PFASSWORD

Current Config
| Pl Yiew

B Dmmbu -c:nd:.p Eils crewkted mring SMAT
B fran pouler (133 184,11
| paks A5 R dE 38 B

{F plabal paces:bsrs
sazkyzeep » !:l. !l.rn'
nathics n
AT pikd * I.ﬁ‘ Jﬁ-i AR FEN R B
sacappt panrvacdc * WEE
%ep ko poert = Bed Naxc
Lag PLER = Juady B g b & w3 i e
%EE logy rpizs =
Fedd pradictisa & Wil
dackit ephlaie » TOF_HIDELAY
prinkoxp mams = Jetalpriskanp
Lageiim FeLipl = %6 bat
dansin logomg = Fes
o pwel = E3
Euh: el mailes & Tad
aabin REETHE ® WEF
wine 1appact = Top
wmenl: ® Tedle
p-u.nLl:lL- Eed
k= ekzrg = Taa

wilusd Pk A

|Geise s |
1 N E T Hae BRI T LEE
Todd emlp = B

CLwals maik = ATE
brosgaukls » Wa

anLligen
:I leg r.;ln'\-hmr. = dwwhs Hetserk Regum Sdrvied
pith = /herafnetisgan

el ok 5 Tei

compgakla = Ha
lacking = Ra

|;r|:..-in|]
ok = ALl Frovders
prath = yuasyepaelsfaba
himin uEacr » BRCcAactp, RECECERE
SEnhkd miadk 5 QO
cink ok = vaL
remzaskle = Ha

10.3.5 Managing Users and Passwords

Y ou can create userids for accessing Samba resources by clicking on swat's
Password tool bar button. Figure 10.9 shows the Password page that appears.

Figure 10.9: The password page
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The top part of the page, titled Server Password Management, |ets you:

. Create anew userid

. Deeteauserid

. Change the password associated with a userid
. Enable or disable a userid

The userids you specify using Server Password Management are those that your
Samba server recognizes as authorized to access its resources.

The bottom part of the page, titled Client/Server Password Management, lets you
change the password associated with a userid on a remote system running Samba
or SMB. Changing a password by using Client/Server Password Management is
often more convenient than logging in to the remote host and using its password
change facility.
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10.3.6 Troubleshooting Samba

Like any network server, Samba provides awealth of options and facilities. If you
thoroughly explore these facilities, you're likely to break your server. To avoid
problems, you should keep a backup copy of your /etc/smb.conf file. Doing so can
be as easy as issuing the following command after Samba is up and running:

cp /etc/snb.conf /etc/snb. conf.SAVE

Then, if your server ceasesto work, you can restore your old configuration by
Issuing the command:

cp /etc/snb. conf. SAVE /et c/snb. conf
You'll also need to restart your system (or at least the Samba daemons).

On the other hand, you may have difficulty in getting Samba to operate correctly
in thefirst place. Or, you may need to change Samba's configuration and therefore
be unwilling to simply restore its previous status.

In such cases, you can consult the documentation that accompanies Samba. In
particular, peruse the file DIAGNOS Sitxt, which should be in the /usr/doc/ Samba-
2.0.3/docs/textdocs directory, or its equivalent on your system. Thisfileincludes a
step-by-step procedure for verifying the operation of your Samba server. When a
step fails, you can consult the file to determine the likely causes and how to go
about fixing the problem. Chances are, you'll be able to administer Samba without
outside help; but, if you can't, you'll find the participants of the
comp.protocols.smb newsgroup to be helpful.

NOTE: Some versions of the Samba package do not include the
file DIAGNOSIS.txt. If your system lacks the file, you can obtain it
from the Samba web site, http://www.samba.org/.
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10.4 Samba Client Configuration and
Use

Once you've got your Samba server up and running, you can accessit via
Microsoft Windows, Linux, and other operating systems. This section shows
you how to do so and also how to use your Samba server to create backups of
important data files on client systems.

10.4.1 Microsoft Windows Client

Microsoft Windows 3.11, 9x, and NT have built-in support for the SMB
protocol, so systems running these operating systems can easily access your
Samba server's resources. Under Microsoft Windows 9x and NT, you can
access Samba resources by using the Windows Explorer. Log on using a userid
that's authorized to access Samba resources. Then click on Network
Neighborhood and you should see a subtree that corresponds to your Samba
server. By expanding the subtree, you can see the browseable file and printer
shares that are available. You can easily drag and drop filesto and from a
shared directory, assuming your userid is permitted the necessary access.

To use ashared printer, click on Start =+ Settings —+ Printers and then double
click on Add Printer. The wizard will guide you through the setup procedure.
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Simply choose the Network Printer option and then browse to select the desired
printer. If you configured the printer share without the browseable option, you
cannot browse and therefore must type the name of the printer share. To do so,
type two backslashes, followed by the name of your Samba server, followed by
asingle backslash, followed by the name of the printer share. For example, if
you want to access a printer share named | p on the Samba server known as
SERVER, you'd type W\SERVER\Ip.

Y ou can map afile share to adrive letter by using the Tools -+ Map Network
Drive menu item of the Windows Explorer. Simply select an available drive
letter and type the name of the file share, which consists of two backslashes,
followed by the name of your Samba server, followed by a single backslash,
followed by the name of the file share. For example, if you want to access afile
share named db on the Samba server known as SERVER, you'd type
\\SERVER\db.

If you have difficulty connecting to your Samba server, follow the procedure
given in the preceding section on troubleshooting.

10.4.2 Other Clients

Of course, an SMB client isavailable for Linux; you'll learn about it in the next
subsection. SMB clients are also available for most popular operating systems,
including IBM OS/2 and Mac OS. Y ou shouldn't expect to have trouble getting
them to work with Samba. If your client seems not to work, ssimply follow the
procedure given in the troubleshooting section.

10.4.3 Linux Client

The Samba packages include a simple SMB client that can access your Samba
server and other SMB servers accessible to your system. To demonstrate that
your client and server are working, log on using a userid that has Samba
authorization and issue the following command:

snbclient -L | ocal host

Y ou should see alist of the browseable shares available on your server. To
guery adifferent SMB server, issue the following command:

snbclient -L
server

whereser ver isthe name of the SMB server you want to contact. Rather than
log on using a authorized userid, you can explicitly specify auserid by using
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this command form:;

snbclient -L
server -U
userid

To actually access resources via SM B, use the following command form:

snbclient -L

service -U

userid

whereser vi ce specifies the name of the SMB host and shareand user i d
specifies the userid to be used. The name of the SMB host should be preceded
by two backslashes and followed by one backslash.

If the SMB server accepts your request, the client displays a special prompt:

snb:
dir>

where di r indicates the current working directory on the SMB server.
To download afile from the server, issue the command:

get
file

wheref i | e specifiesthe name of the file. To upload afileto the server, issue
the command:

put
file

wheref i | e specifiesthe name of thefile. To list the contents of the current
directory, issue the command:

dir

wheref i | e specifiesthe name of the file. To enter a subdirectory, issue the
command:

cd
dir
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where di r specifies the name of the subdirectory. Y ou can return to the parent
directory by issuing the command:

cd ..
To exit the SMB client, issue the command exi t . You can obtain alist of

commands by issuing the command hel p or obtain help on a particular
command by issuing the command:

hel p
command:

where conmand specifies the command for which you want help.

Ivan Volosuk has written an X11 interface for snbcl i ent , which you may
find easier to use. Y ou can learn more about it from his web page, available at
http://www.rt.mipt.ru/frtk/ivan/.

You can usesnbpri nt script included in the Samba package to print Linux
filesby using a printer share. However, you'll probably have to do some
tweaking of configuration files and adjusting of shell scriptsto get snbpr i nt
to work. This might be a good project for you to tackle after you've read
Chapter 13, Conquering the BASH Shell.

10.4.4 Using the Linux Samba Client for File Backup
and Recovery

One of the most practical uses of the Linux SMB client is creating backup
copies of files stored on a Microsoft Windows system. To do so, simply share
the drive or directory containing the files you want to backup: using the
Windows Explorer, right click on the drive or directory, click on Properties,
click on the Sharing tab, and select the desired share options. Then, access the
share from Linux using snbcl i ent . Once you have the SMB prompt, move
to the directory you want to backup, and issue the following SMB command:

tar c backup.tar

Thefiles of the current directory and all its subdirectories will be backed up and
stored in the file backup.tar on your Linux system. Of course, you can specify a
filename other than backup.tar, if you wish. Once you've created the backup
file, you can write it to atape, awritable CD-ROM, or other media, if you need
an offsite copy. If your backup requirements are meager, it may be sufficient
merely to have a copy of the file on both your Windows system and your Linux
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system.

To restore a backup, move to the directory to which you want the files restored
and issue the following SMB command:

tar x backup.tar

The SMB client restores each file from the tar file. Of course, you must have
write access to the shared directory in order to be able to write the restored files.
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11. Getting Connected to the
Internet

Contents:
Connecting to the I nternet

Configuring Y our Modem

Using wvdial

PPP Client

Web Browser

gFTPFTPcclient

Using minicom and seyon

Making a PPP Connection Manually

This chapter explains how to use Linux to connect to remote servers. First, it
explains how to usewdi al , aprogram that makes it easy to connect to the
Internet via a PPP connection provided by an ISP. Then, the chapter explains
basic TCP/IP network concepts that you must know in order to administer a
Linux system connected to the Internet or alocal area network. So that you can
use your knowledge of TCP/IP effectively, the chapter explains how to use
pppconfi g to configure and administer a system that connectsto alocal area
network and to aremote server via PPP. Next, the chapter describes several
popular network client applications available under Linux, including aweb
browser and an FTP client. The chapter then describes the use of m ni comand
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seyon, which provide dial-out capabilities like those of Window's
hypert er m nal . Finaly, the chapter shows how to make a PPP connection
manually, by using m ni com

11.1 Connecting to the Internet

Most Internet service providers (1SPs) offer two primary types of service: shell
accounts and PPP (point-to-point protocol) accounts. Shell accounts were more
popular before the advent of the Web. A shell account lets you use your
computer much asiif it were avirtual console associated with aremote
computer. Y ou can type commands, which are interpreted by the remote
computer, and view the resulting output on your computer. Although afew web
browsers, such as Lynx, can operate via a shell account, they don't generally
support the highly graphical, multimedia pages which web surfers have cometo
expect.

In contrast, a PPP account connects your computer directly to the Internet.
While your computer is connected to the Internet, you can use it to surf the Web
with your favorite browser. If your ISP allows, you can even run aweb server,
providing pages that can be viewed by others around the world.

Y ou can compare the two types of Internet accounts - shell and PPP - with two
kinds of postal service. Imagine that no mail carrier actually comesto your
home to pick and deliver mail. Instead, every time you want to conduct postal
business, you go to the post office. This resembles a shell account: The
computer that connects you to the Internet is remote, and every time you want
to do something on the Internet you must open aterminal, or telnet, session to
that computer. PPP, on the other hand, is like home delivery: The Internet
comes right to your doorstep, and your computer is literally placed on the
Internet by the machine at your | SP that you connect to.

Under Microsoft Windows, you use hypert er m nal to accessashell
account and Dial-Up Networking to access a PPP account. Under Linux, you
can choose from among severa programs that let you access a shell account.
The most commonly used programs are m ni comand seyon. To access a
PPP account under Linux, you use the PPP daemon, pppd. The next section
describes how to usewdi al to make the process of establishing a PPP
connection simple.
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11.2 Configuring Your Modem

Y our modem is a peripheral deviceto Linux, like a CD-ROM drive, hard drive,
or amouse. Y our modem will be connected to a serial port, which means that
one of the serial devicesin the/dev directory actually pointsto your modem.

Y ou may notice that there's also afile, /dev/modem, which servesas a
placeholder for your modem. Initially this file doesn't point to anything. To
simplify your operations, so that applications like m ni conmand seyon need
only refer to /dev/imodem, you can create a symbolic link from the serial device
connected to your modem to /dev/modem.

To do so, login asr oot and issue the command:

I n -sf /dev/ttyS
X [ dev/ modem

where X is replaced by the number corresponding to the serial device that points
to your modem. Table 11.1 shows how the proper command corresponds to the

device by which your modem is known user DOS and Linux.

Table 11.1: Command to Create /dev/imodem
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DOS Modem Linux Modem
) . Command
Device Device
COM1 ttySO In -sf /dev/ttySO
/ dev/ nodem
COM2 ttyS1 In -sf /dev/ttySl
/ dev/ nodem
COM3 ttyS2 In -sf /dev/ttyS2
[ dev/ nrodem
COM4 ttyS3 In -sf /dev/ttyS3
/ dev/ nodem
41 PREVIOUS HOME HEXT B
11.1 Connecting to the BOOK INDEX 11.3 Using wvdial

| nternet

Back to: Learning Debian GNU/Linux

O'Reilly Home | O'Reilly-Partnerbuchhandlungen | Bestellinformationen | Kontaktieren Sie

International | Uber O'Reilly | Tochterfirmen

© 1999, O'Reilly & Associates, Inc.

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/ch11_02.html (2 of 2) [15/05/2002 21:14:08]


file:///E|/O'Reilly/O'Reilly%20-%20Learning%20Debian%20GNU%20Linux/OReilly-Learning%20Debian%20GNU%20Linux/index/idx_0.html
http://www.oreilly.de/catalog/debian/chapter/../index.html
http://www.oreilly.de/
http://www.oreilly.de/sales/bookstores
http://www.oreilly.de/order_new/
http://www.oreilly.de/oreilly/contact.html
http://www.oreilly.de/oreilly/contact.html
http://www.oreilly.de/international/
http://www.oreilly.de/oreilly/about.html
http://www.oreilly.de/affiliates.html

[Chapter 11] 11.3 Using wvdial

O’REILLY Online-Katalog SUCHE 1M KATALOG

LOgrng

DERIAN I\ Learning Debian GNU/Linux
GNI_IEEHN[__Q{ By Bill McCarty

1st Edition September 1999
1-56592-705-2, Order Number: 7052
360 pages, DM70,- , Includes CD-ROM

4 PREVIOUS Chapter 11 MEXT o
Getting Connected to the

Internet

11.3 Using wvdial

| SPs use a variety of dialogs to make a PPP connection. Often the most difficult
part of configuring your computer to make a PPP connection is specifying
dialog options consistent with those required by your ISP, which may not be
especially helpful in explaining the necessary options to you.

For example, most | SPs use one of three PPP login procedures. PAP (Password
Authentication Protocol), CHAP (Challenge-Handshake Authentication
Protocol), or ordinary user/password authentication. PAP is currently the most
popular of the three procedures. If you ask the tech support person at your ISP
what login procedure your | SP uses, the tech support person may have no idea
what you're talking about, because most users run Microsoft Windows, and
Windows Dial-Up Networking handles the login procedure transparently.

Thewdi al program transparently establishes a PPP connection in much the
same way as Windows Dial-Up Networking. It understands a variety of
possible dialogs used by ISPs. In most cases, it will analyze data sent by your

| SP and respond with the proper data in the format required by the ISP.

Tousewvdi al , be sure that you've established your nameserver configuration,
as described in Chapter 10, Setting Up a Linux-Based LAN. Then, issue the
following commands
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route del default
wdi al &

The command generates quite a bit of output, which makes further use of this
virtual terminal distracting. The simplest solution is to switch to another virtual
terminal, by pressing Alt- n, where n stands for the virtual terminal (1-7).
Alternatively, you can direct the output of the command to afile, by typing this
command in place of the one given earlier:

wvdi al 2>/t np/ wdi al . nessages &

Of course, you'll need to consult the file if something goes wrong with
wvdi al . Do so by using the nor e command:

nore /tnp/wdial.nmessages

Once your connection is up, you can browse the Web and access other Internet
services, as described later in this chapter. For now, simply verify that your
connection isworking by issuing the command:

ping www. oreilly.com

The pi ng command should report that echo packets were successfully received
from the server. If not, check your nameserver configuration.

When you want to log off your ISP, issue the following command:

killall wdial
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11.4 PPP Client

The Linux PPP client lets your Linux system connect to the Internet viaa PPP
server, much the same way Dial-Up Networking lets your Microsoft Windows
system do so. Behind the scenes, wwdi al callson the services of the PPP client
to connect to a PPP server. However, it's possible to use the Linux PPP client
directly, without the aid of wwdi al . Doing so gives you access to the many
options provided by PPP, which can prove helpful if your networking needs are
too sophisticated to be met by wdi al 's smple fire-and-forget mechanism. Even
iIf you're content with wvdi al , you'll benefit from understanding the PPP client.
For example, you'll find it much easier to troubleshoot PPP problems if you
understand the functions performed by the PPP client on behalf of wdi al .

11.4.1 Specifying PPP Options

The Linux PPP client requires several configuration files. Rather than build these
files manually, you can use pppconf i g, aprogram that leads you through a
dialog and then creates the proper configuration files based on your responses.
Login asr oot , and issue the command:

pppconfig

Figure 11.1 shows pppconf i g's main menu, which the program displays
whenever you start it. Notice that pppconf i g letsyou create a connection - the
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term by which it refers to a complete set of configuration parameters - but it does
not let you edit an existing connection. To change a connection, you must edit the
configuration files manually. It's usually simpler to forego editing a connection,
creating a new connection instead.

Figure 11.1: The pppconfig main menu

{ }
Thiz is the PPP consiguestion ubiliby, [U doss bl esks & corrsctlion Lo
your T8F: it just configures your system so that wou can connect with &
uti ity sach ag "pon®, Tou will be ssied for the cearnees, paeseord. aod
phore mumber that uour 15F gave yow,  IF wowr 15F uses FAF o CHAF, that is
all you reed, 1F wou mesd ko use 3 chat script to conmect, wou will meed
Lo know Fow gour [5F proepds Boe wowe wsrnons sod passaord,. 1 pou don' L
kricw what wour ISP uses. try PAP.

Lgs tha up and down arron keuys to wows sround the menus.  Uss ths TRB ke
to wous From the memns to (0K to <CANCEL> and bsck, UWhen you are resdy to
movE 00 b the mect med 30 B0 <KD and bl ester. [0 90 back to the maln
meris go to SDAMCEL™ and bt enter,

Crests Creats & connackion
Dut Exit thiz wtility

I Lancal i

To create a new connection, use the arrow keys to highlight Next or Create, and
then press Enter.

If pppconf i g determines that the file /etc/resolv.conf does not exist or does not
specify one or more nameservers (DNS servers), it will display the screen shown
in Figure 11.2, which asks you to specify nameservers. Y ou should do so,

therefore highlight Y es and press Enter.

Figure 11.2: Request to specify nameservers

Thare &8 no namssssruers (IND servers) Disted in wour resclu.conf Fils.
Tou almost certaimly nesd st lesst one, Your 15 should heus qiven gou the
rimbarig) For Mis. Do uol wast to ingtall thes rou?

Figure 11.3 shows the screen used to specify the primary nameserver. To specify

the primary nameserver, typeits IP number and press Enter. Y our | SP should be
able to tell you what 1P number to specify.

Figure 11.3: Specifying the primary nameserver
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] |
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Y ou can also specify the IP number of a secondary nameserver, as shown in
Figure 11.4. Simply type the IP number and press Enter. Your | SP should be able

to provide you with the IP number of the secondary namesever; if you don't know
the IP number, leave it blank.

Figure 11.4: Specifying the secondary nameserver

| l
Erter the [F nusber for gour bbéﬂl‘ltﬂ'd naseserver {1F o TEN

e
k. Lancal A

Figure 11.5 shows the next screen displayed by pppconf i g, which asksfor a

name by which to refer to this connection. If your /etc/resolv.conf file already
specified one or more nameservers, pppconf i g displays this screen after its
initial screen. Choose a connection name you'll be able to recall, backspace over
the default connection name, type your connection name, and press Enter. You
may find it convenient to use the domain name of your ISP as the connection
name.

pppconf i g equivocates by sometimes referring to a connection, sometimes to
an ISP (Internet Service Provider), and sometimesto aprovider. The term
connection is more accurate in this context, because you may have several ways
of connecting to a particular ISP - for example, the ISP may have severa dial-up
numbers. Each way of connecting to an ISP can be configured as a distinct
pppconf i g connection.

Figure 11.5: Specifying the connection (provider) name

| 1

1 I
Erfter Lha mams you wish Lo ums Lo refee Lo Bhis [5P, Vo will probably
want b give the default neme of “provider” to vour prirery ISP, That ey,
yois can dial 1k by just giving the cossesd ‘pon”.  Give sach sdditional Lap
& unigus nsee, For axesple, gou might csll your smploger “Ensoffice” and
wour uniwersity “theschool ", Then you can conmect &o your ISP with “pon”,

o abFice wilh "pon heodFioe . amd woir universily with “oon thesdhool .,
el
)] XCanca |}

Next, pppconf i g asks what method your | SP uses to authenticate your access
to its network, as shown in Figure 11.6. PAP (Password Authentication Protocol)
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Is currently the most popular method; however, some | SPs continue to use other
methods. The technical support staff of many 1SPs cannot tell what authentication
method their system uses. So, you may have to guess; if so, initially guess PAP. If
you find you cannot establish a connection, you can try the alternative values.
Select the desired authentication method and press Enter .

Figure 11.6: Specifying the authentication method

|
Please select the sutherticstion method for this comnection. PRP is the
method moet often usad in Bindoss 536, =0 1F youe [5P supports the HT o
WirS5 disl=-up client, try "PAPT.

g Pacmeord Puithonlicat ion Protocnl
Chat  llse “ghat®™ for loginddpessword: susthertocskiom
CHAP  Challenge Fandshabe Buthenticat ton Protocal

Duit Exit thiz wkility
ik (Lancel)

Next, you must specify your login password, as shown in Figure 11.7. Type the
password and press Enter .

Figure 11.7: Specifying the password

Rackepaca ower the plxﬂnlml string amd anter the passanrd yor 157 owm
woig,  IF wour satsverd includss anu sasce or @urctuabion earss sncloss (it
in single quobes like thizi “s 6% weird password”,

Ik AR

Next, pppconf i g asksyou to specify some basic connection properties. Press
Enter to exit the Configuration screen and the Manager User Configuration
screen, shown in Figure 11.8, appears. Type the login username assigned to you
by your ISP and press Enter. Y our login username may differ from your actual
username, so be sure to use your login username.

Figure 11.8: Specifying the username

L
1 r

Beckispaia ouver the placsboldes tring ol onber Lthe ustrnses given Lo uma
bay wour [EP, IF wour userneme ircludss smy spescs or purctustion merks
erclose it Lo sirgle guotes like thia: "a |B8 weird nasc”

Next, you must specify the device that corresponds to your modem, as shown in
Figure 11.9. Type the name of the devicefile, paying careful attention to

capitalization, and press Enter.
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Figure 11.9: Specifying the modem device

| I
| i
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. I ——
A ELanc 1

The program next asks whether you want it to establish a default route when it
makes a connection, as shown in Figure 11.10. Y ou almost certainly do, so accept

the default choice - Enable Default Route - by using the arrow keysto highlight
Ok and pressing Enter.

Figure 11.10: Enabling a default route

LI ’ ]
Erabling default routire tells uour sustes that the wed to reasch hosts to
which it is nob direckly connacted is wia your ISF, This is almost cortainly
whiat you want, LUse the up and down arrow keys to move among the selections.
ardd prazz Lhe specebe Lo select ons,  When oo sre Findahed, wse TAE Lo
select O snd ENTER to move on to the next dtem,

() defaultrouts Enable default route
{ 3 “—defaultroute”  Disable default route

X {Lancal )

Figure 11.11 shows the next pppconf i g screen, which requests information on
your computer's network address (1P number). Most | SPs assign your computer a
different network address each time you establish a connection. Some |SPs give
you the option of having a static network address, meaning that your computer's
network addressis aways the same.

Figure 11.11: Specifying your computer's network address
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Unless your | SP has assigned your computer a static network address, simply
press Enter. If your computer has a single static network address, type the
address followed by a colon and press Enter. If it has separate local and remote
network addresses, type the local address, a colon, and the remote address; then
press Enter.

Next, you must specify your modem's speed, as shown in Figure 11.12. This
refers to the speed of the connection between your modem and your system, not
to the speed of the connection between your modem and your ISP, which is
normally a smaller value. Unless you have a particular reason for doing otherwise,
you should accept the default speed of 115200 by pressing Enter .

Figure 11.12: Specifying the modem speed
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|IE‘F’|i

di E Lancat: A

Next, as shown in Figure 11.13, pppconf i g lets you specify amodem

initialization string, which it will send to the modem before establishing a
connection. Simply press Enter to accept the default initialization string, which
works correctly for most modems and situations.

Figure 11.13: Specifying a modem initialization string
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Next, as shown in Figure 11.14, you must specify the number your modem should
dial to reach your ISP. Type the number without spaces or punctuation. With the
number, include any necessary prefix or suffix digits just as you would dial them
yourself - for example, the 1 and area code needed to access along distance
number.

Figure 11.14: Specifying the phone number

Backspacs ouer the pln'.mt:\allﬁl:hlli:l =tring ard ent-:rl' the mebter bo disl, DonE
irsert sy dashes or spaces. See your Rodem sarusl IF gou nesd to do
arugthiog wnipgual Liks dialing theoigh & FEL
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Next, as shown in Figure 11.15, you must specify whether your phone line

acceptstone dialing or pulse dialing. Most U.S. phone lines accept tone dialing;
unless you're certain your line does not, specify tone dialing, highlight Ok, and
press Enter.

Figure 11.15: Specifying tone or pulse dialing

1 : I
Select method of dialing. Since alwost everyone kas touch—tone, wou should
lesue tha dialirg rethod a8k Lo tors unless you sre sure pou resd
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prass the spacebar to ssleck oms. Khen uou are finished. vza TAE to
melect > and ENTER to moue on to the mext dtem,
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Next, pppconf i g givesyou the opportunity to review and change your entries.
Press Enter to exit the Properties screen. Figure 11.16 shows the screen that
appears. To view or change an entry, highlight the entry and press Enter. When
you're satisfied that your entries are correct, highlight Finished and press Enter.

Figure 11.16: Reviewing and changing entries
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pppconf i g writes the PPP configuration files according to your specifications.
Press Enter to exit the Finished screen. Unless you want to specify another
connection, highlight Quit and press Enter to exit the main menu.

11.4.2 Establishing a PPP Connection

Finally, you're ready to establish a PPP connection. Whilelogged in asr oot ,
issue the following command:

pon
connecti on

Where connect i on isthe connection name you earlier specified in
pppconfi g.

Y ou can monitor the progress of the operation by issuing the following command
in a separate virtual console:

tail -f /var/log/ nmessages

This command continually displays messages as they're posted to the system log
file. Because PPP writes |og entries that describe its progress, the command lets
you see what PPP is doing. When you're done viewing log entries, type Ctrl-C to
exitthet ai | command.

Y ou can see even more detail by using the command:
tail -f /var/log/ppp.|og

Y ou can verify that the PPP connection has been established by issuing the
following command:

I fconfig
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If the output of the command includes a description of a PPP connection, the
connection was successfully established. To verify that the connection is
operational, issue the pi ng command:

ping ww. oreilly.com
To terminate the connection, type the command:
pof f

If your connection failed, you should check the following before contacting your
ISP or other Linux users for support:

. Did you correctly specify your | SP's phone number?

. Didyou correctly specify your userid and password?

. Did you correctly specify your modem's device file and line speed?
. Isyour modem properly connected to your telephone line?

. Isyour telephone line operational ?

When you want to terminate the PPP connection, you can click on the Disconnect
button of the dialog box you used to establish the connection.
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11.5 Web Browser

Once you've established a PPP connection to the Internet, whether viawvdi al or
pppd, you can surf the Web using aLinux browser. In addition to browsers
written specifically for Unix and Linux, you can use the popular Netscape
Navigator web browser, which includes amail client, newsgroup client, HTML
editor, and other features.

Asyou can seein Figure 11.17, the Linux version of Navigator isvery similar to
the Microsoft Windows version. So, if you've used the Microsoft Windows
version of Navigator, you'll find configuring and using Navigator to be quite
straightforward. To configure Navigator, click on Edit =+ Preferences. Then
specify your identity and that of your mail and newsgroup servers, along with any
other special preferences you desire.

Figure 11.17: Netscape Navigator for Linux
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11.6 gFTP FTP client

Y ou can use your web browser to download files from an FTP server, but to
upload files you need an FTP client. The gFTP client, included on the Linux CD-
ROM, is an excellent choice, because its user interface resembles that of popular
Microsoft Windows FTP clients, such as WS-FTP.

Figure 11.18 showsthe gFTP client. To connect to aremote system, click on
Remote —+ Connect, identify the system's hostname, specify any necessary userid
or password, and click on Connect. To upload afile, click on the name of thefile
inthe local list box at the left of the window and then click on —+. To download a
file, click on the name of thefilein thelist box at the right of the window and

then click onl=~1. When you've transferred all your files, click on Remote —+
Disconnect.

Figure 11.18: The gFTP FTP client
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11.7 Using minicom and seyon

Some | SPs provide a choice of a PPP account or a shell account. The two most
popular Linux programs for accessing a shell account are m ni com agraphical
program that runsin avirtual console, and seyon, which runs under X. Although
seyon has the more modern user interface, most Linux users prefer m ni com
which supports more options than does seyon.

11.7.1 Using seyon

Once you've configured your modem, you're ready to run seyon. To do so, start
X and issue the command:

seyon

Figure 11.19 shows the main seyon window. The top row contains several |abels
that indicate the status of your modem:

DTR

Indicates that your computer is ready to send and receive data
DSR
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Indicates that the modem is ready to send and receive data

RTS

Indicates that your computer has requested to send data
CTS

Indicates that the modem is ready to receive data
RNG

Indicates that the modem has detected aring signal on the telephone line

Figure 11.19: The main seyon window

=evon Command Center

| = Weloome to Sewon version 2.14b - |

[ Athena | [ Cha | [ UpHail || DivHeg | [ Lecal |

| Abct |[ Help ” Set ]l Dial |
|Tran=afer|| Shell || Hizc || Hangug |

Exit |! Cuessl

The second row contains severa programmable buttons, which have no
associated default action. The remaining buttons, in the third, fourth, and fifth
rows, let you operate seyon. For example, to make a connection, you click on
the Dial button, which pops up seyon's Dialing Directory dialog box, shown in
Figure 11.20.

Figure 11.20: The seyon Dialing Directory

[Close | [Go] [Manual | [Clear | [Default | [Edit |

= Seyan Command Center |

(oo I I I Il )

[ = Melcone to Sewon wversion 2,14b - |

[ Dialing Directony

Iim oG 00TT %00 G T @
[ Bill"s E26-555-3034 SE00 BHL TD

L

However, the Dialing Directory dialog box will not appear until you create afile
named phonelist in the .seyon subdirectory of your home directory. To do so,
issue the following commands:
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cd
nkdir . seyon
> . seyon/ phonel i st

The third command uses a clever trick to create an empty file: it redirects the
output of a null command to the file. Now, when you click on Dial, the Dialing
Directory dialog box appears, although no entries will be shown. To create an
entry, click on Edit and an edit window appears. Type the name of the entry and
the phone number, separated by a space. If you like, you can specify other
options, such as the desired connection speed, the number of bits per character,
the data parity, and the number of stop bits associated with a character. However,
usually such options are not required. Clicking on Help on seyon's main menu
will pop up awindow that describes seyon and its operation, including the
contents of the phonelist file.

To initiate a connection, simply highlight the entry in the Dialing Directory dialog
box and click on Go. When the connection has been established, the Dialing
Directory dialog box will disappear. Y ou can click Hangup to abruptly terminate
aconnection or Exit to exit seyon.

11.7.2 Using minicom

Despite a user interface less modern than that of seyon, m ni comisthe more
popular Linux communications program. Before launching m ni com you must
configureit. Todo so, loginin asr oot and issue the command:

m nicom -s

Figure 11.21 shows the Configuration dialog box that m ni compresents. Like
the Linux install program, m ni comdoes not support use of the mouse. Instead,
you use tab and cursor keys to navigate the screen. For example, you can use the

up and down arrow keysto highlight various items on the configuration menu. To
select an item, highlight it and press Enter .

Figure 11.21: The minicom configuration dialog box
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Generally, the default configuration options are acceptable. Y ou can ssimply
highlight Save Setup As Dfl, press Enter, then highlight Exit From Minicom, and
press Enter. However, the next several subsections briefly describe the available
options just in case you may need to change them.

11.7.2.1 Configuring filenames and paths

Them ni comdialog box for configuring filenames and paths is shown in Figure
11.22. Using it, you can configure the default directories used by m ni comfor

downloads, uploads, and scripts. Y ou can aso configure the name of the program
used to process m ni comscripts and the path for ker m t (aprogram used to
perform file transfers) though it's unlikely you'll want to do so.

Figure 11.22: Configuring filenames and paths

Earmnit program &

anae which sekting? I

To change an option, type the letter that appears to the left of the option, type the
desired value of the option, and press Enter. No changes are stored until you
select a Save item from the main menu.

11.7.2.2 Configuring file transfer protocols

Them ni comdialog box for configuring file transfer protocolsis shown in
Figure 11.23. For each supported protocol, you can specify the path and command
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line arguments used to perform uploads and downloads. Y ou can also specify how
ASCII uploads are performed and set several transfer options.

Figure 11.23: Configuring file transfer protocols

Mane Name USD FullScre 10-Red. Hultid

H i En Jusrshindss T ] 1
1 ynaden Jusr/binds ! u
- ) o [t 4 II

The columns have the following meanings:

. Name specifies whether the program requires a filename as an argument

. U/D specifies whether a given row specifies an upload protocol (U) or
download protocol (D)

. FullScr specifies whether the program runsin its own window

. |1O-Red. specifies whether the program obtains its input from the standard
Input stream and directs its output to the standard output stream

. Multi specifies whether multiple files can be transferred by asingle
command

As mentioned, you probably won't need to change any file transfer options.
However, you can change an option by typing the letter that appearsto its left,
typing the desired value of the option, and pressing Enter. No changes are stored
until you select a Save item from the main menu.

11.7.2.3 Configuring the serial port

Them ni comdialog box for configuring the seria port is shown in Figure
11.24. 1f you have a high-speed modem, you may obtain faster data transfers by

increasing the data rate from the default 38400 bps to 57600 bps or 115200 bps.
Y ou can change this and other options in the same way you change filename and
path options and file transfer protocol options.

Figure 11.24: Configuring the serial port
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11.7.2.4 Configuring modem and dialing options

Them ni comdialog box for configuring modem and dialing optionsis shownin
Figure 11.25. If your modem uses standard (Hayes-compatible) commands, you'll
probably find the default options satisfactory. However, the default options will
probably not take advantage of special capabilities afforded by your modem. Y ou
can consult your modem documentation and revise the command strings to
incorporate the codes that activate your modem'’s special features.

Figure 11.25: Configuring modem and dialing options
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11.7.2.5 Configuring screen and keyboard options

Them ni comdialog box for configuring screen and keyboard optionsis shown
in Figure 11.26. Many users prefer screen colors other than those provided by

default. Y ou can separately specify the foreground and background colors of the
menu, terminal window, and status line.
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Figure 11.26: Configuring screen and keyboard options
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11.7.2.6 Saving your changes

After you've made changesto m ni conis options, use the Save Setup As Dfl
item on the main menu to save your new configuration as the default
configuration. To do so, highlight the Save Setup As Dfl item, press Enter, then
highlight Exit From Minicom, and press Enter.

11.7.2.7 Running minicom

Once you've configured m ni com you're ready to launch it. To do so, issue the
command:

m ni com-c on
The arguments specify that m ni comshould present a color display; without
them, its output is monochrome. Figure 11.27 shows m ni com'sterminal

window and status line.

Figure 11.27: The minicom main window
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To operate m ni com you use single letter commands that you call up by typing
Ctrl-A and then the command. For example, typing Ctrl-A followed by Z
produces the command summary shown in Figure 11.28.

Figure 11.28: The minicom Command Summary
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To accessm ni comnis Dialing Directory dialog box, type Ctrl-A followed by D.
Figure 11.29 shows this dialog box. The menu at the bottom of the dialog box lets

you dia the selected entry, find an entry that contains a specified text string, add a
new entry, edit an existing entry, or remove an entry. Y ou can also manually dial
anumber that's not in the directory.

Figure 11.29: The minicom Dialing Directory
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Once you've mastered m ni conis basic functions, you might enjoy learning how
to write scripts. Using scripts, you can (for example) automate logging into your
shell account, eliminating the need for you to recall your userid and password.
Consult the files in /usr/doc/minicom/doc and /usr/doc/minicom/demos to learn
how m ni comnis scripting language works and how to write your own scripts.
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Getting Connected to the

Internet

11.8 Making a PPP Connection
Manually

Sometimes you may have difficulty making a PPP connection by using
wvdi al . Insuch acasg, it's helpful to know how to make a PPP connection
manually. Once you make a connection, you can use email and Usenet
newsgroups to seek the help you need to resolve your problem in using
wdi al .

Before making the PPP connection, you must have:

. Established the name server configuration, as described in Chapter 10.
. Established the PAP configuration, done for you by pppconfi g as
described earlier in this chapter.

If you're unsure whether you've performed these operations, do them again, just
to be safe.

To make a PPP connection manually, loginasr oot , launch m ni comand
dia your ISP. If your | SP prompts for a userid or password, reply appropriately.
Most | SPs now use automatic authentication, so it isn't usually necessary to
enter your user information. Once authentication is complete, nonsense
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characters should begin to appear on m ni comis screen. Type Ctrl-A then J to
suspend m ni comand launch a shell. At the shell prompt, issue the
commands:

route del default
pppd -detach defaul troute /dev/nodem 38400 &

In a short while, the PPP connection should be made. To verify that the
connection isworking, use aweb browser to contact aremote server. If this
doesn't work, check your configuration carefully.

To shut down the PPP connection, issue the command:
pof f

After a short pause, the modem will hang up. To resume m ni com type the
command:

fg

Y ou can then exit m ni comnormally.
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Contents:
An FTP Server

Installing and Configuring a Web Server
Using aMail Server

Configuring a Secure Shell Server
Configuring a Dial-In Shell Server

In the last chapter, you learned how to connect your Linux system to alocal-
area network or, viaan Internet Service Provider, to the Internet. By doing so,
you were able to access a plethora of services provided by others, including file
transfers via FTP, web pages, email, and telnet. In this chapter you'll learn how
to set up and use several Linux wide-area network servers, including an FTP
server, aweb server (Apache), an email (SMTP/POP) server, and a dial-in shell
server. These applications let you and others access data on your Linux system
from anywhere in the world viathe Internet. These applications will be most
useful if your system is connected to the Internet 24 hours aday, 7 days a week.
But, even if your connection is intermittent, you and others can access the
services these applications provide whenever the connection is active.
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12.1 An FTP Server

An FTP server letsyou transfer files from one system to another, via a network.
When two computers are connected to the Internet, you can use FTP to transfer
filesfrom one to the other even though the computers are not directly
connected.

An FTP server attempts to authenticate users that request to useit. Y ou can
configure your FTP server to accept requests only from users who have an
account on the system running the FTP server. Alternatively, you can configure
the FTP server to accept requests from anyone, viaafacility known as
anonymous FTP. It'sfairly smpleto install and configure an anonymous FTP
server; however, hackers regularly exploit vulnerabilities in anonymous FTP
servers, breaking into systems and causing manifold mischief. Becauseit's
difficult to protect a system running anonymous FTP from attack, this section
does not describe the process for installing and configuring anonymous FTP.

Selecting the Basic profile during Debian GNU/Linux installation causes
installation of a standard FTP server.

12.1.1 Testing the FTP Server

To test your FTP server, start an FTP client by issuing the following command:
ftp | ocal host

The FTP server should prompt you for alogin userid and password. If you
correctly supply them, you should see the FTP prompt that lets you know the
FTP server isready to execute FTP subsystem commands. Type qui t and
press Enter to exit the FTP client. Or, if you'd like to transfer some files, you
can use the FTP subsystem commands described in Table 12.1.

Table 12.1: Important FTP Subsystem Commands

Command Function

' command Invokes a shell on the local system. Y ou can use this
command, for example, to obtain alisting of the
current directory on the local system by issuing the
command! | s, for aUnix system, or ! di r , for a
Microsoft system.
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asci i Specifies that files will be transferred in ASCI|
mode.

bi nary Specifiesthat files will be transferred in binary
mode, which performs no trandation.

cd directory Changes to the specified directory of the remote
system.

delete file Deletes the specified file from the remote system.

dir Displays the contents of the current directory of the
remote system.

get file Retrieves the specified file from the remote system.

hel p Displays command help information.

| cd directory Changes to the specified directory of the local
system.

nmkdi r directory |Createsthe specified directory on the remote system.

put file Stores the specified local file on the remote system.

pwd Displays the current working directory on the remote
System.

qui t Exits the FTP subsystem.

rdi r directory Removesthe specified directory from the remote
System.

If your FTP server failsto respond properly, check the line you added to the
inetd.conf file. If you're unable to find an error, reboot your system. If that fails
to solve the problem, post a message to the comp.os.linux.setup newsgroup.

Once your FTP server isworking, try contacting it from aremote system. If you
have a Microsoft Windows system, you can contact your server by using the
built-in FTP client that works similarly to the Linux FTP client, interpreting the
same FTP subsystem commands. Open an MS-DOS Prompt window and type
the command:

ftp
server

where ser ver specifiesthe hosthname or |P address of your Linux server.
Generally, once the FTP subsystem prompt is available, you should
immediately issue the bi nar y command. This command specifies that files
will be transferred verbatim; without it, executable files, documents, and other
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filesthat contain binary datawill be scrambled when transferred.

Most Windows users prefer to use agraphical FTP client. Many such clients,
including WS-FTP, are freely available and make FTP access easy for even
novice Windows users. FTP provides avery fast and reliable way for aLinux
server to share files with Windows clients, without the need to install and
configure Samba.
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12.2 Installing and Configuring a Web Server

Installing and configuring aweb server is not much more difficult than installing an FTP server.
Once your web server is up and running, other Internet users can view documents you publish on
your Linux system.

12.2.1 Configuration

Configuring aweb server can be as easy or as difficult as you choose. Like other web servers,
Apache provides seemingly countless options. Fortunately, Debian GNU/Linux automatically
configures Apache when you install it. However, the configuration options selected by the install
scripts may not suit your needs. In that case, you can modify the configuration files.

Apache's configuration files reside in the directory /etc/apache. For historical reasons that no longer
apply, Apache has three configuration files:

access.conf

Specifies what hosts and users are allowed access to what documents and services
httpd.conf

Specifies options that govern the operation of the ht t pd daemon
srm.conf

Specifies how your server's documents and organized and formatted

Currently, you can place Apache configuration commandsin any of these files. However, each of
these files must exist, even if it isempty; otherwise, the ht t pd daemon will refuseto run. As
distributed, the files contain a default configuration. Before starting the web server, you should
revise the Ser ver Nane option of the httpd.conf file. The three following subsections describe
other options that you may wish to specify. Y ou can scan them to see what options are available and

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?2...-Learning%20Debian%20GNU%20Linux/ch12_02.html (1 of 10) [15/05/2002 21:15:06]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/chapter/../author.html

[Chapter 12] 12.2 Installing and Configuring a Web Server

specify options that interest you. A more complete description of the optionsis available in Apache's
online documentation. Also, the Apache web site (_http://www.apache.org/) provides a tutorial on
Apache configuration. To change an option, simply open the related file by using your favorite text
editor, change the file as you wish, and save thefile.

The subsections assume some familiarity with HTML and web servers. If you find that some options
are obscure, don't fret; your web server will serve ordinary HTML pages even if you set no options
other than Ser ver Nane.

12.2.1.1 The access.conf file

The access.conf file specifies a default set of permissions that govern access to documents and
services. It then specifies sets of permissions that override the default permissions for particular
documents and services. The usual practice isto specify a quite restrictive set of default
permissions, relaxing these permissions to provide access to particular documents and services.

The file contains a mixture of comments (lines beginning with #) and directives. Comments are
ignored by the server.

The default permissions are specified as follows:

<Directory />
Opti ons None
Al'l owOverri de None
</Directory>

Theparedtags<Di r ect or y>and </ Di r ect or y> enclose alist of options that pertain to the /
directory, the directory specified inthe <Di r ect or y> tag. The options are:

. Options None, which specifiesthat no special server features are enabled for the
specified directory or its subdirectories.

. All owOverri de None, which specifiesthat access specifications cannot be overridden
by an .htaccessfile.

Table 12.2 describes special server featuresthat are available.

Table 12.2: Special Server Features

Option Description

ExecCd Execution of CGI scriptsis permitted in this directory.
Fol | owSyniLi nks The server will follow symbolic linksin this directory.

I ncl udes Server-side includes are permitted.

I ncl udesNCEXEC Server-side includes, except #exec and #i ncl ude, are

permitted in this directory.

| ndexes If the directory contains no index file (for example, index.html),
the server will prepare aformatted index.
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Mul ti Vi ews Content-negotiated MultiViews are permitted in this directory.
MultiViews permit, for example, a client browser to select a
document in a particular language from a set of documents.

SynLi nksl f Owmner Mat ch | The server will follow symbolic links for which the target file or
directory has the same owner asthe link.

Unless the specification for adirectory specifiesAl | owOver ri de None, you can override the
specified options by placing an .htaccess file in the directory or one of its subdirectories. The
.htaccess file can contain specifications of the same sort as the access.conf file; the server applies
the specificationsin the .htaccess file in preference to those specified in the access.conf file.

After the restrictive default specifications come some more relaxed specifications:

<Directory /hone/ httpd/ htm >

Options | ndexes | ncludes Fol | owSynLi nks
Al'l owOverri de None

order al |l ow, deny

all ow from al |

</Directory>

These specifications apply to the directory /home/httpd/html and its subdirectories. Here, the

I ndexes, I ncl udes, and Fol | owSynii nks options are specified. Asfor the root directory,
use of .htaccessfilesisforbidden, viaAl | owOver ri de None. Here, unlike the specification for
the root directory, the hosts allowed to access documents are services are specified. The or der

al | ow, deny directive specifiesthat any deny directives will be applied after any al | ow
directives, and will therefore take precedence. No deny directives appear in this specification; the
al l ow from al | directive permits any host to access documents and services within the
/home/httpd/html directory and its subdirectories.

Another specification allows execution of CGI scripts within the /home/httpd/cgi-bin directory and
its subdirectories:

<Directory /hone/ httpd/cgi-bin>
Al'l owOverri de None

Opti ons ExecCd

</Directory>

The final specification in the default configuration lets the local host access HTML documents
within the /usr/doc directory and its subdirectories:

<Directory /usr/doc>

order deny, al | ow

deny from all

all ow from | ocal host

Opti ons | ndexes Fol | owSynii nks
</Directory>

12.2.1.2 The srm.conf File

The srm.conf file specifies the organization and format of documents provided by your web server.
Aswas the case with the access.conf file, you don't need to make any changes to the srm.conf file,
though you may wish to do so.
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The Docunent Root directive specifies the directory that contains your HTML files. When aweb
client accesses the root directory, the server actually fetches files from the directory specified as
Docunent Root :

Docunent Root / home/ htt pd/ ht mi

The UserDir directive specifies the name of the subdirectory that the server appends to a user's home
directory when a client makes a ~user request:

UserDir public_htm

This directive specifies that areference to ~user will be translated to areference to
/home/user/public_html.

TheDi r ect or yl ndex directive specifies the name of the file (or names of the files) used a
directory indexes:

Directoryl ndex index.htm index.shtm index.cgi

The Fancyl ndexi ng directive specifies whether icons are used to produce fancy directory
indexes:

Fancyl ndexi ng on
The AddIl con and Addl conBy Ty pe directives associate icons with files of given types:

Addl conByType (TXT,/icons/text.gif) text/*
Addl con /icons/binary.gif .bin .exe

The default configuration includes many such directives. If you wish to add support for a new type
of file, you may want to add a directive associating an icon with the new file type.

The Defaultlcon directive specifies the icon used for file types not explicitly associated with an
icon:

Def aul t1 con /icons/unknown. gi f

The ReadnmeNane directive specifies the name of afile used by the server to produce readme
entries:

ReadnmeName READVE
The server will first look for the file README.html and then for the file README.

The similar Header Nane directive specifies the name of afile that the server will prepend to a
generated index:

Header Name HEADER

The | ndexI gnor e directive specifies a set of file names that should not be included in a
generated index. These are often specified by using wildcard characters:
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| ndexl gnore . ??* *~ *# HEADER* README* RCS

The AccessFi | eNane directive specifies the name of the file that, if present, overrides access
control specifications for a directory:

AccessFi | eNane . htaccess

The TypesConfi g directiveidentifies the mime.typesfile, which describes multimediafiles:
TypesConfig /etc/ m nme.types

TheDef aul t Type directive specifies the default MIME type for documents:

Def aul t Type text/plain

The AddEncodi ng directive instructs compatible browsers to uncompress information asit's
downloaded:

AddEncodi ng x-conpress Z
AddEncodi ng x-gzip gz

TheRedi r ect directive lets you provide aforwarding address for documents that have moved.
The default configuration includes no Redi r ect s, which have this smple form:

Redi r ect
ol d- URL new URL

The Al i as directive letsyou refer to adirectory by using an alias. For example, the following
directive provides a more convenient way of referring to the /home/httpd/icons directory:

Alias /icons/ /[hone/httpd/icons/
TheScri pt Al i as directive lets usersrefer to the CGlI directory as ssmply /cgi-bin/:

ScriptAlias /cgi-bin/ /homel/httpd/cgi-bin/

The following sets of specifications work around problems with several browsers. First, two
directivesthat disable keepal i ve for browsers that do not support it:

Browser Match "Mozill a/ 2" nokeepalive
Browser Match "MSIE 4\.0b2;" nokeepal i ve downgrade-1.0 force-response-1.0

Thefinal directivesforce use of HTTP version 1.0 responses for several browsers that do not
support HTTP 1.1:

Browser Mat ch "Real Pl ayer 4\.0" force-response-1.0
Browser Mat ch "Java/ 1\.0" force-response-1.0
Browser Match "JDK/ 1\. 0" force-response-1.0

12.2.1.3 The httpd.conf File

The httpd.conf file specifies options related to the ht t pd daemon. Y ou should specify the
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Ser ver Name option before starting your web server.

The Ser ver Type directory specifies whether the web server is started viai net d or standalone:
Server Type standal one

Theport directive specifies the port on which the web server listens for client requests:

Port 80

The Host nameLookups directive specifies whether clients are logged by | P address (off) or
hostname (on):

Host naneLookups of f

The User and G- oup directives specify the userid and group under which the ht t pd daemon
runs. The daemon initially runsasr oot and then switches to the specified userid and group. The
default configuration specifies the userid asnobody, a standard Unix userid that has very limited
permissions. A user or process running asnobody can access files only in ways permitted to all
users; generally, this means the user or process cannot modify files. The group nobody has
similarly constrained privileges:

User nobody
G oup nobody

The Ser ver Adm n directive specifies the email address of the server administrator:
Server Adm n root @ ocal host

The Ser ver Root directive specifies the directory that contains the configuration, error, and log
files:

Server Root /etc/httpd

The Bi ndAddr ess directive provides for virtual hosts. It specifies the IP address to which the
server should listen. It is normally disabled by a comment token:

#Bi ndAddr ess *
The Er r or Log directive specifies the location of the error log file:
ErrorLog |l ogs/error_|log

TheLogLevel directive specifiesthe verbosity of the server log. Possible valuesinclude debug,
i nfo,notice,warn,error,crit,alert,andenerg:

LogLevel warn

The LogFor mat directive specifies format names that can be used with the Cust onLog directive:
LogFormat "% % % % \"%\" %s % \"% Referer}i\" \"% User-Agent}i\""
conbi ned LogFormat "% % % % \"%\" %s %" conmon

LogFormat "% Referer}i -> 9%J' referer
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LogFormat "% User-agent}i" agent
Cust onlog | ogs/access_| og conmon

For more information about LogFor mat and Cust onlog, see the Apache documentation.
The Pi dFi | e directive specifies the file in which the server should log its processid:
PidFile /var/run/httpd. pid

The Scor eBoar dFi | e directive specifies the name of the file used to store internal server process
data:

ScoreBoardFile /var/run/ httpd. scoreboard

TheLockFi | e directive specifies the file used to providing locking. You'll need to change this
option only if you NFS mount the directory used by the server for logging:

#LockFile /var/lock/ httpd.| ock

The Ser ver Nane directive specifies the hostname of the system on which your server runs.
Depending on your network configuration, you may not need to specify this directive:

Server Nane host. domai n. com

The UseCanoni cal Nane directive specifies whether the server will return a canonical URL
formed from the Ser ver Namne and Por t directives (on) or the hostname and port supplied by the
client (off):

UseCanoni cal Nane on

The CacheNegot i at edDocs directive instructs browsers not to cache documents; it is usually
disabled by prefixing it with a comment token (#):

#CacheNegot i at edDocs

The Ti meout directive specifies the maximum number of seconds the server will wait for certain
responses, such as the next packet in a sequence of TCP packets:

Ti meout 300

The KeepAl i ve directive specifies that connections are persistent; that is, that a client can make
multiple requests per connection:

KeepAlive On

The MaxKeepAl i veRequest s directive specifies the maximum number of requests permitted
during a persistent connection:

MaxKeepAl i veRequest s 100
The value 0 denotes an unlimited number of requests.
TheKeepAl i veTi nmeout directive specifies the maximum number of seconds during which the
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server will wait for the next request:
KeepAl i veTi meout 15

TheM nSpar eSer ver s and MaxSpar eSer ver s directives respectively fix the minimum and
maximum number of spare server processes the server will create. Having an available server
expedites handling of an incoming request:

M nSpar eServers 8
MaxSpar eServers 20

The St art Ser ver s directive specifies the initial number of server processes:
Start Servers 10

The Maxd i ent s directive specifies the maximum number of simultaneous server processes.
When this number is reached, requests from additional clients are locked out:

Maxd i ents 150

The default values of these options are higher than necessary for most workstation users. Y our
system will perform more efficiently (and perhaps more reliably) if you change the directivesto
specify the following values:

M nSpar eServers 3
MaxSpar eServers 6
Start Servers 3
MaxCl i ents 20

The MaxRequest sPer Chi | d directive specifies the number of requests a child process can
handle before expiring. This ensures that processes are periodically recreated, minimizing problems
due to software errors such as memory leaks:

MaxRequest sPer Chi |l d 100

The Pr oxyRequest s directive specifies whether the proxy server is enabled; it is normally
disabled:

#Pr oxyRequests On

When the proxy server is active, the following directives specify various caching options. They are
normally disabled:

#CacheRoot /var/cache/ httpd

#CacheSi ze 5

#CacheCGcl nterval 4

#CacheMaxExpire 24

#CachelLast Modi fi edFactor 0.1

#CacheDef aul t Expire 1

#NoCache a_domai n. com anot her _domai n. edu j oes. garage_sal e. com

TheLi st en directive lets your bind Apache to a specific IP address or port, in addition to the
default 1P address and port. It is generally disabled:
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#Li sten 3000
#Li sten 12.34.56. 78: 80

The<Vi rt ual Host > and </ Vi r t ual Host > tags enclose a series of options that establish a
virtual host, useful if your system has multiple | P addresses. The options can include any of the
options described in this subsection. The tags and options are normally disabled:

#<Vi rt ual Host host. sone_domai n. con®

#Server Adm n webmast er @ost . sone_donmai n. com
#Docunent Root /ww// docs/ host . sone_donai h. com

#Ser ver Name host. sone_donai n. com

#ErrorLog | ogs/ host. sone_domai n. comerror _| og
#TransferLog | ogs/ host. sone_donai n. cont access_| og
#</ Vi r t ual Host >

12.2.2 Startup and Use

Theinstall script will automatically start your web server as soon as you install it. If you installed
the lynx browser, you can useit to test your web server. Issue the command:

lynx http://1ocal host

Y ou should see a screen that resembles Figure 12.1.

Figure 12.1: The Apache start page viewed by lynx

Welocome to Your Hew Home Pagel {(pl of 3)

Walcoms Lo Your Hew Home in Cyherspacel

aer which all your HTHMI
iin, which 18 where

¥ ig index.html, 1y that requests
‘foo/bars will give the contente of the file
== press space for next page --
Arrow kevs: Up and Down Lo move, Hight Lo Follow a link; Lelfll Lo go back.

Hielp I:|||i long Pirint Gilo Mlailn sereen Qiuit Jspearch [deletelshistory List I

If you prefer, you can view the start page by using Netscape Navigator, which supports the graphics
embedded in the page. The result should resemble Figure 12.2.

Figure 12.2: The Apache start page viewed by Netscape Navigator
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Once you can access your web server locally, try accessing it from aremote computer. This should
be as simple as forming a URL that includes the fully qualified hostname of your system (that is, the
host and domain names); for example, http://mysystem.mydomain.
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12.3 Using a Mail Server

Theinstallation procedureinstalled exi m aLinux mail transfer agent.
Therefore, you should be able to send email to users on other systems, and to
receive email sent by them to you. Simply reconfigure your favorite mail client
to specify your Linux system as your mail server. For example, if you're using
Netscape Navigator, select Edit —+ Preferences + Mail Servers. Make a note of
the existing mail server settings, just in case something goes wrong. Then,
change the incoming and outgoing mail server options to specify your Linux
machine.

If you want to continue receiving mail on another mail server, but want to read
it from your Linux system, you might consider using f et chmai | , apackage
that can retrieve email messages from the server (by using POP, IMAP, or just
about any other remote mail protocol) and forward them to your Linux system.
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12.4 Configuring a Secure Shell Server

A secure shell server lets you connect to a system from another system, via
TCP/IP, and obtain a shell prompt, from which you can issue commands and
view output. Y ou may not be familiar with secure shell servers, but familiar
with Telnet, which works similarly. A secure shell server differsfrom a Telnet
server in that the conversation between a secure shell server and itsclientsis
sent in encrypted form so that hackers cannot easily discover private
information, including userids and passwords.

The secure shell client and server cannot be distributed on a CD, because they
utilize advanced encryption techniques; U.S. law currently forbids general
distribution of such software. The installation script will automatically start the
ssh daemon.

12.4.1 Using a Secure Shell Client

To verify that the server is properly running, you can accessit viaaclient on
the local system. Issue the following command:

ssh | ocal host

The client will attempt to log you onto the local system by using your current
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userid, and should prompt you for your password. If you supply the correct
password, you should see a shell prompt, indicating that the client and server
are functioning correctly. Typeexi t and press Enter to exit the secure shell
provided by the client.

12.4.2 Using a Secure Server from a Remote System

To log onto your Linux system from aremote system via the secure shell

server, you must install a secure shell client on the remote system. A suitable
client for Microsoft Windows 9x systemsist t ssh, available from Robert
O'Callahan’'s web site, http://www.zip.com.au/~roca/ttssh.html. Simply
download and install t t ssh on your Windows system, specify the hostname or
| P address of your Linux system and your userid and password, andtt ssh

will log you onto your Linux system.
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12.5 Configuring a Dial-In Shell Server

A dial-in server lets you connect to a system viaamodem and phone line, and
obtain a shell prompt, from which you can issue commands and view outpui.
Using adial-in server isagreat deal like using Telnet or a secure shell server,
except that your connection to the server isviaaphoneline. Thenget ty
package provides a ssimple-to-use dial-in server.

12.5.1 Configuration

To configure nget t y to answer incoming modem calls, use your favorite text
editor to find the following linesin the file /etc/inittab:

# Exanple how to put a getty on a nodemline
#
#T3: 23: respawn: /sbin/ngetty -x0 -s 57600 ttyS3

Then, modify the last line by deleting the hash mark (#) and changingt t yS3
to nrodem

T3: 23: respawn: /shin/ngetty -x0 -s 57600 nodem
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Notice that the revised lineinvokes nget t y, not get t y. The final argument
specified on the added line assumes that your modem is configured as
/dev/imodem. If your modem is configured as a different device, you must adjust
the added line accordingly. The Chapter 11, Getting Connected to the I nternet
described the use of nodent ool to configure your modem; if you followed its
instructions, /dev/modem refers to your modem.

To cause your configuration change to take effect, you must reboot your
system. Alternatively, you can cause thei ni t process to re-examine the
inittab file. To do so, issue the following command:

/sbin/telinit q

Thenget t y process should begin monitoring your modem, awaiting an
incoming call.

12.5.2 Using the Dial-In Server

To usethe dia-in server, launch a program such as Microsoft Windows
Hyperterminal and place a call to the phone line to which your Linux system's
modem is connected. Y our Linux system should answer the call and provide
you with alogin prompt. Respond with your userid and password and you
should receive a shell prompt, at which you can enter commands and view their
output.

If you have only a single phone line, you'll be unable to place acall to your
Linux system. You'll have to call from some other location.
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13. Conquering the BASH Shell

Contents:
The Linux Shell

Using the Shell
Understanding Shell Scripts

This chapter describes the powerful BASH shell, providing a much more
detailed explanation than that provided in Chapter 4, Issuing Linux
Commands. The chapter aso briefly explains shell variables, shell scripts, and
shell aliases, preparing you for an in-depth, continuing study of Linux.

13.1 The Linux Shell

Y ou met the Linux command interpreter, or shell, early in this book. Like an
MS-DOS Prompt window, the shell lets you issue commands that it interprets,
or executes. By means of the shell, you use and control your system.

13.1.1 A Variety of Shells

The MS-DOS shell has been fairly consistent over time; for example, the
differences between MS-DOS v3 and MS-DOS v7 are few. The Unix shell,
however, has experienced significantly more evolutionary development than
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MS-DOS. Today, you find both versions and variants of the Unix shell. The
Unix shell variants have much in common, but each has a different authorship
and history, and each reflects a different view of how users should interact with
Unix.

Linux includes the most popular Unix shells, as shown in Table 13.1. The most

popular Linux shell isthe BASH shell (the "Bourne Again SHell"), based on
the original Unix Bourne shell. The BASH shell islargely compliant with the
POSIX standard, which specifies the syntax and operation of a standard Unix
shell and which has been widely implemented. Because of the popularity of the
POSIX standard and the obvious advantage of working with a shell that's
consistent across a variety of computing platforms, this chapter focuses on the
BASH shell. Most Linux systems are configured to automatically start a BASH
shell on your behalf when you log in; so, you don't generally need to be much
concerned about choosing a shell. However, for information about the other
available shells, you can consult the Linux man pages.

Table 13.1;: Common Linux Shells

Shell name | Program name(s) | Description
ASH shell |/bin/ash Resembles the shell used by AT&T's
System V Unix.
/bin/bsh
BASH shell |/bin/bash The standard shell for Linux, based on the
original Unix Bourne shell. According to
/bin/bash2 its man page, BASH is"ultimately
intended" to be POSIX compliant.
C shell /bin/csh The second Unix shell. Designed to
facilitate interactive use, it added many
/bin/tcsh new features and functions. Its syntax
resembles that of the C programming
language.
Korn shell |/bin/ksh The third Unix shell, added many of the
features of the C shell to the original
Bourne shell.
Z shell /bin/zsh A feature-packed shell based on the Korn
shell.

13.1.2 Why Learn to Use the Shell?
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If you're accustomed to the point-and-click world of graphical user interfaces,
you may question the value of learning to use the Linux shell. Many users
initially find the shell cumbersome, and some retreat to the familiar comfort of
the graphical user interface, avoiding the shell whenever possible.

While it'strue that the shell is an older style of interacting with a computer than
the graphical user interface, the graphical user interface is actually the more
primitive interface. The graphical user interface is easy to learn and widely
used, but the shell is vastly more sophisticated. Using a graphical user interface
Is somewhat like communicating in American Indian sign language. If your
message is asimple one, like "we come in peace," you can communicate it by
using afew gestures. However, if you attempted to give Lincoln's Gettysburg
address - a notably short public discourse - by means of American Indian sign
language, you'd find your task quite formidable.

American Sign Language, used to communicate with those who have a hearing
impairment, is a much richer language than American Indian sign language.
Unfortunately, programmers have not yet risen to the challenge of creating
graphical user interfaces that are equally sophisticated. The designer of a
program that provides a graphical user interface must anticipate all the possible
ways in which the user will interact with the program and provide ways to
trigger the appropriate program responses by means of pointing and clicking.
Consequently, the user is constrained to working only in predicted ways. The
user istherefore unable to adapt the graphical user interface program to
accommodate unforeseen tasks and circumstances. In a nutshell, that's why
many system administration tasks are performed using the shell: system
administrators, in fulfilling their responsibility to keep a system up and running,
must continually deal with and overcome the unforeseen.

The shell reflects the underlying philosophy of Unix, which provides awide
variety of small, simpletools (that is, programs), each performing a single task.
When a complex operation is needed, the tools work together to accomplish the
complex operation as a series of simple operations, one step at atime. Many
Unix tools manipulate text and, since Unix stores its configuration datain text
form rather than in binary form, the tools are ideally suited for manipulating
Unix itself. The shell's ability to freely combine tools in novel waysiswhat
makes Unix powerful and sophisticated. Moreover, as you'll learn, the shell is
extensible: Y ou can create shell scripts that let you store a series of commands
for later execution, saving you the future tedium of typing or pointing and
clicking to recall them.

The contrary philosophy is seen in operating systems such as Microsoft
Windows, which employ elaborate, monolithic programs that provide menus,
submenus, and dialog boxes. Such programs have no way to cooperate with one
another to accomplish complex operations that weren't anticipated when the
programs were designed. They're easy to use so long as you remain on the
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beaten path, but once you step off the trail you find yourself in a confusing
wilderness.

Of course, not everyone shares this perspective. The USENET newsgroups, for
example, are filled with postings debating the relative merits of graphical user
interfaces. Some see the Unix shell as an arcane and intimidating monstrosity.
But, even if they're correct, it's inarguable that when you learn to use the shell,
you begin to see Unix asit was intended (whether that's for better or for worse).

The author's perspective is pragmatic: When performing common, routine
operations, a graphical user interface that minimizes typing can be arelief; but,
when faced with a complex, unstructured problem that requires creative
solution, the shell is more often the tool of choice. By creating solutionsin the
form of shell scripts, solutions can be stored for subsequent reuse. Perhaps even
more important, shell scripts can be studied to quickly bone up on forgotten
details, expediting the solution of related problems.
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Conquering the BASH Shell

13.2 Using the Shell

This book introduced you to the shell in Chapter 4. However, many important
details were omitted in that chapter, which was aimed at helping you to get your
Linux system up and running as quickly as possible. This section revisits the
shell, providing you with information that will help you use the shell efficiently
and effectively.

13.2.1 Typing Shell Commands

When typing shell commands, you have access to a mini-editor that resembles
the DOSKEY S editor of MS-DOS. Table 13.2 summarizes some useful

keystroke commands interpreted by the shell. The keystroke commands let you
access alist of recently executed commands, called the history list. To re-
execute acommand, you can press the Up key several times until you locate the
command and then merely press Enter to execute the command.

Table 13.2: Useful Editing Keystrokes

Keystroke(s) | Function

Up Move back one command in the history list.
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Down Move forward one command in the history list.
L eft Move back one character.

Right Move forward one character.

Escf Move forward one word.

Escb Move back one word.

Ctrl-A Move to beginning of line.

Ctrl-E Move to end of line.

Ctrl-D Delete current character.

Backspace Delete previous character.

Escd Delete current word.

Ctrl-U Delete from beginning of line.

Esc k Delete to end of line.

Ctrl-Y Retrieve last item deleted.

Esc. Insert last word of previous command.

Ctrl-L Clear the screen, placing the current line at the top of the
screen.

Tab Attempt to complete the current word, interpreting it as a

filename, username, variable name, hostname, or command as
determined by the context.

Esc ? List the possible completions.

One of the most useful editing keystrokes, Tab, can aso be used when typing a
command. If you type thefirst part of afilename and press Tab, the shell will
attempt to locate files with names matching the characters you've typed. If
exactly one such file exists, the shell fills out the partially typed name with the
proper characters. You can then press Enter to execute the command or
continue typing other options and arguments. This feature, called either
filename completion or command completion, makes the shell much easier to
use.

In addition to keystrokes for editing the command line, the shell interprets
several keystrokes that control the operation of the currently executing program.
Table 13.3 summarizes these keystrokes. For example, typing Ctrl-C generaly
cancels execution of a program. This keystroke command is handy, for
example, when a program is taking too long to execute and you'd prefer to try
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something else.

Table 13.3: Useful Control Keystrokes

Keystroke | Function

Ctrl-C

Ctrl-D

Ctrl-Z

Sends an interrupt signal to the currently executing command,
which generally responds by terminating itself.

Sends an end of file to the currently executing command. Use
this keystroke to terminate console input.

Suspends the currently executing program.

Several other special characters control the operation of the shell, as shown in
Table13.4. The# and ; characters are most often used in shell scripts, which
you'll learn about later in this chapter. The & character is useful for running a
command as a background process.

Table 13.4: Other Special Shell Characters

Character |Function

Marks the command as a comment, which the shell ignores.
Separates commands, |etting you enter several commands on a
single line.

Placed at the end of a command, causes the command to execute
as a background process, so that a new shell prompt appears
immediately after the command is entered.

13.2.2 Commands and Arguments

Asyou aready know, the general form a shell command lineisthis:

command options argunents

The command determines what operation the shell will perform and the options
and arguments customize or fine-tune the operation. Sometimes the command
specifies aprogram file that will be launched and run; such acommand is called
an external command. Linux generally stores these filesin /bin, /usr/bin, or
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/usr/local/bin. System administration commands are generally stored in /shin or
/usr/shin. When a command specifies a program file, the shell passes any
specified arguments to the program, which scans them and interprets them,
adjusting its operation accordingly.

However, some commands are not program files; instead they are built-in
commands interpreted by the shell itself. One important way in which shells
differ isthe built-in commands that they support. Later in this section, you'll
learn about some commands built into the BASH shell.

13.2.3 Filename Globbing

Before the shell passes arguments to an external command or interprets a built-
in command, it scans the command line for certain special characters and
performs an operation known as filename globbing. Filename globbing
resembles the processing of wildcards used in MS-DOS commands, but it's
much more sophisticated. Table 13.5 describes the special characters used in

filename globbing, known as filename metacharacters.

Table 13.5: Filename M etacharacters

M etacharacter |Meaning

* Matches a string of zero or more characters

? Matches exactly one character

[ abc ...] |Matchesany of the characters specified

[ a - z ] Matches any character in the specified range

[! abc ...] |Matchesany character other than those specified
[! a - z ] |Matchesany character not in the specified range
~ The home directory of the current user

~ userid The home directory of the specified user

~+ The current working directory

~- The previous working directory

In filename globbing just asin MS-DOS wildcarding, the shell attemptsto
replace metacharacters appearing in arguments in such away that arguments
specify filenames. Filename globbing makes it easier to specify names of files
and sets of files.
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For example, suppose the current working directory contains the following
files: filel, file2, file3, and file04. Suppose you want to know the size of each
file. The following command reports that information:

ls -1 filel file2 file3 fileO4

However, the following command reports the same information and is much
easier to type:

ls - file*

AsTable 13.2 shows, the * filename metacharacter can match any string of
characters. Suppose you issued the following command:

ls -I file?

The ? filename metacharacter can match only a single character. Therefore,
file04 would not appear in the output of the command.

Similarly, the command:
ls -1 file[2-3]

would report only file2 and file3, because only these files have names that
match the specified pattern, which requires that the last character of the
filename be in the range 2- 3.

Y ou can use more than one metacharacter in a single argument. For example,
consider the following command:

ls -1 file??

This command will list file04, because each metacharacter matches exactly one
filename character.

Most commands let you specify multiple arguments. If no files match agiven
argument, the command ignores the argument. Here's another command that
reports all four files:

s -1 file0* file[1-3]

Suppose that a command has one or more arguments that include one or more
metacharacters. If none of the arguments matches any filenames, the shell
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passes the arguments to the program with the metacharacters intact. When the
program expects a valid filename, an unexpected error may result.

Another metacharacter lets you easily refer to your home directory. For
example, the following command:

ls ~
lists the files in the user's home directory.

Filename metacharacters don't merely save you typing. They let you write
scripts that selectively process files by name. Y ou'll see how that works later in
this chapter.

13.2.4 Shell Aliases

Shell aliases make it easier to use commands by letting you establish
abbreviated command names and by letting you pre-specify common
arguments. To establish acommand alias, issue a command of the form:

al i as
nane='

command'

where conmmand specifies the command for which you want to create an alias
and nane specifiesthe alias. For example, suppose you frequently typethe MS-
DOS command Di r when you intend to type the Linux command | s. You can
establish an aliasfor thel s command by issuing this command:

alias dir="Is -1|'

Oncethe aliasis established, if you mistakenly type Di r, you'll nevertheless
get the directory listing you want. If you like, you can establish similar aliases
for other commands.

Y our default Linux configuration probably defines several aliases on your
behalf. To see what they are, issue the command:

alias
If you'relogged inasr oot , you may see the following aliases:

alias cp="cp -i'
alias dir="1ls -I"
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alias Is='"Is --color'
alias nv="nv -i'
alias rm"rm-i'

Notice how several commands are self-aliased. For example, the command r m -
| isaliased asr m The effect is that the -i option appears whenever you issue
the r mcommand, whether or not you type the option. The -i option specifies
that the shell will prompt for confirmation before deleting files. This helps

avoid accidental deletion of files, which can be particularly hazardous when
you'reloggedinasr oot . The alias ensures that you're prompted for
confirmation even if you don't ask to be prompted. If you don't want to be
prompted, you can issue a command like:

rm -f
files

wheref i | es specifiesthefilesto be deleted. The -f option has an effect
opposite that of the -i option; it forces deletion of files without prompting for
confirmation. Because the command is aliased, the command actually executed
IS

rm-i -f
files

The -f option takes precedence over the -i option, because it occurs later in the
command line.

If you want to remove a command alias, you can issue the unal i as command:

unal i as
al i as

whereal i as specifiesthe alias you want to remove. Aliases|ast only for the
duration of alog in session, so you needn't bother to remove them before
logging off. If you want an alias to be effective each time you log in, you can
use a shell script. The next subsection shows you how to do so.

13.2.5 Shell Scripts

A shell script issimply afile that contains commands. By storing commands as
ashell script you make it easy to execute them again and again. As an example,
consider afile named deleter, which contains the following lines:

echo -n Deleting the tenporary files...
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rm-f *.tnp
echo Done.

The echo commands simply print text on the console. The -n option of the first
echo command causes omission of the trailing newline character normally
written by the echo command, so both echo commands write their text on a
single line. Ther mcommand removes from the current working directory all
files having names ending in .tmp.

Y ou can execute this script by issuing the sh command:
sh del eter

If you invoke the sh command without an argument specifying a script file, a
new interactive shell islaunched. To exit the new shell and return to your
previous session, issuetheexi t command.

If the deleter file were in adirectory other than the current working directory,
you'd have to type an absolute path, for example:

sh /hone/ bill/del eter

You can make it a bit easier to execute the script by changing its access mode to
include execute access. To do so, issue the following command:

chnod ugo+x del eter

This gives you, members of your group, and everyone else the ability to execute
thefile. To do so, ssimply type the absolute path of thefile, for example:

/ home/ bi | | / del et er

If thefileisin the current directory, you can issue the following command:
./ del eter

Y ou may wonder why you can't smply issue the command:

del et er

In fact, this still simpler form of the command will work, so long as deleter
resides in adirectory on your search path. You'll learn about the search path
later.
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Linux includes several standard scripts that are run at various times. Table 13.6

identifies these and gives the time when each is run. Y ou can modify these
scripts to operate differently. For example, if you want to establish command
aliases that are available whenever you log in, you can use atext editor to add
the appropriate lines to the .profile file that resides in your home directory.
Recall that, since the name of thisfile begins with adot, thel s command won't
normally show thefile. Y ou must specify the -a option in order to see thisand
other hidden files,

Table 13.6: Specia Scripts

Script Function

/etc/profile Executed when the user logsin
~/.profile Executed when the user logsin
~/.bashrc Executed when BASH is launched
~/.bash_logout | Executed when the user logs out

If you want to modify one of the standard scripts that should reside in your
home directory, but find that your home directory does not contain the indicated
file, smply create the file. The next time you log in, log out, or launch BASH
(as appropriate) the shell will execute your script.

13.2.6 Input/Output Redirection and Piping
The shell provides three standard data streams:
stdin

The standard input stream
st dout

The standard output stream
stderr

The standard error stream

By default, most programs read their input from st di n and write their output
to st dout . Because both streams are normally associated with a console,
programs behave as you generally want, reading input data from the console
keyboard and writing output to the console screen. When a well-behaved
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program writes an error message, it writes the message to the st der r stream,
which is also associated with the console by default. Having separate streams
for output and error messages presents an important opportunity, as you'll seein
amoment.

Although the shell associates the three standard input/output streams with the
console by default, you can specify input/output redirectors that, for example,
associate an input or output stream with afile. Table 13.7 summarizes the most

important input/output redirectors.

Table 13.7: Input/Output Redirectors

Redirector Function

> file Redirects standard output stream to specified file

2> file Redirects standard error stream to specified file

>> fjle Redirects standard output stream to specified file,
appending output to the fileif the file already exists

2>> file Redirects standard error stream to specified file, appending
output to the file if the file already exists

& file Redirects standard output and error streams to the specified
file

< file Redirects standard input stream to the specified file

<< text Reads standard input until aline matching t ext isfound,

at which point end of fileis posted

cmdl | cnd2 Takesthe standard input of cnd2 from the standard output
of cnd1 (also known as the pipe redirector)

To see how redirection works, consider the wc command. This command takes
a series of filenames as arguments and prints the total number of lines, words,
and characters present in the specified files. For example, the command:

wc /etc/ passwd
might produce the output:
22 26 790 /etc/ passwd

which indicates that the file /etc/passwd contains 22 lines, 26 words, and 790
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characters. Generally, the output of the command appears on console. But,
consider the following command, which includes an output redirector:

wc /etc/passwd > total

If you issue this command, you'll see no console output, because the output is
redirected to thefile total, which the command creates (or overwrites, if thefile
aready exists). If you execute the pair of commands:

wc /etc/passwd > total
cat total

you can see the output of the wc command on the console.

Perhaps you can now see the reason for having the separate output streams

st dout and st der r. If the shell provided a single output stream, error
messages and output would be mingled. Therefore, if you redirected the output
of aprogram to afile, any error messages would also be redirected to the file.
This might make it difficult to notice an error that occurred during program
execution. Instead, because the streams are separate, you can choose to redirect
only st dout to afile. When you do so, error messages sent to st der r appear
on the console in the usual way. Of course, if you prefer, you can redirect both
st dout and st derr tothe samefile or redirect them to different files. As
usual in the Unix world, you can have it your own way.

A simple way of avoiding annoying output isto redirect it to the null file,
/devinull. If you redirect the st der r stream of acommand to /dev/null, you
won't see any error messages the command produces.

Just as you can direct the standard output or error stream of acommand to a
file, you can also redirect acommand's standard input stream to afile, so that
the command reads from the file instead of the console. For example, if you
issue the wc command without arguments, the command reads its input from
st di n. Type some words and then type the end of file character (Ctrl-D) and
we will report the number of lines, words, and characters you entered. Y ou can
tell we to read from afile, rather than the console, by issuing a command like:

we </ etc/passwd

Of course, thisisn't the usual way of invoking we. The author of we helpfully
provided a command-line argument that lets you specify the file from which wc
reads. However, by using aredirector, you could read from any desired file
even if the author had been less helpful.

Some programs are written to ignore redirectors. For example, the passwd
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command expects to read the new password only from the console, not from a
file. Y ou can compel such programsto read from afile, but doing so requires
techniques more advanced than redirectors.

When you specify no command-line arguments, many Unix programs read their
input from st di n and write their output to st dout . Such programs are called
filters. Filters can be easily fitted together to perform a series of related
operations. Thetool for combining filtersis the pipe, which connects the output
of one program to the input of another. For example, consider this command:

ls - ~ | w -1

The command consists of two commands, joined by the pipe redirector ( | ).
The first command lists the names of the filesin the users home directory, one
file per line. The second command invokes wec by using the -l option, which
causes we to print only the total number of lines, rather than printing the total
number of lines, words, and characters. The pipe redirector sends the output of
thel s command to the wc command, which counts and prints the number of
linesin its input, which happens to be the number of filesin the user's home
directory.

Thisisasimple example of the power and sophistication of the Unix shell.
Unix doesn't include a command that counts the filesin the user's home
directory and doesn't need to do so. Should the need to count thefiles arise, a
knowledgeable Unix user can prepare a simple script that computes the desired
result by using general-purpose Unix commands.

13.2.7 Shell Variables

If you've studied programming, you know that programming languages
resemble algebra. Both programming languages and algebra let you refer to a
value by aname. And both programming languages and algebra include

el aborate mechanisms for manipulating named values.

The shell is aprogramming language in its own right, letting you refer to
variables known as shell variables or environment variables. To assign avalue
to ashell variable, you use a command that has the following form:

vari abl e=
val ue

For example, the command:
DifficultyLevel =1
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assignsthe value 1 to the shell variablenamed Di f fi cul t yLevel . Unlike
algebraic variable, shell variables can have non-numeric values. For example,
the command:

Difficulty=nmedium
assignsthe value medi umto the shell variablenamed Di ffi cul ty.

Shell variables are widely used within Unix, because they provide a convenient
way of transferring values from one command to another. Programs can obtain
the value of a shell variable and use the value to modify their operation, in
much the same way they use the value of command-line arguments.

You can see alist of shell variables by issuing the set command. Usually, the
command produces more than a single screen of output. So, you can use a pipe
redirector and the nor e command to view the output one screen at atime:

set | nore

Press the Space bar to see each successive page of output. You'll probably see
several of the shell variables described in Table 13.8 among those printed by

the set command. The values of these shell variables are generally set by one
or another of the startup scripts described earlier in this chapter.

Table 13.8: Important Environment Variables

Variable Function

DISPLAY The X display to be used; for example, | ocal host: 0
HOME The absolute path of the user's home directory
HOSTNAME | The Internet name of the host

LOGNAME | The user'slogin name

MAIL The absolute path of the user's mail file
PATH The search path (see next subsection)
SHELL The absolute path of the current shell
TERM The terminal type
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USER The user's current username; may differ from the login name
iIf the user executes the su command

Y ou can use the value of a shell variable in acommand by preceding the name
of the shell variable by adollar sign ($). To avoid confusion with surrounding
text, you can enclose the name of the shell variable within curly braces ({}); it's
good practice (though not necessary) to do so consistently. For example, you
can change the current working directory to your home directory by issuing the
command:

cd ${ HOVE}
Of course, issuing the cd command with no argument causes the same resullt.

However, suppose you want to change to the work subdirectory of your home
directory. The following command accomplishes exactly that:

cd ${ HOVE}/ wor k
An easy way to seethe value of a shell variableisto specify the variable as the

argument of the echo command. For example, to see the value of the HOVE
shell variable, issue the command:

echo ${HOWE}
To make the value of a shell variable available not just to the shell, but to
programs invoked by using the shell, you must export the shell variable. To do

S0, usetheexport command, which has the form:

export
vari abl e

wherevar i abl e specifiesthe name of the variable to be exported. A
shorthand form of the command lets you assign a value to a shell variable and
export the variable in a single command:

export
vari abl e=
val ue

Y ou can remove the value associated with shell variable by giving the variable
an empty value:

vari abl e=
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However, a shell variable with an empty value remains a shell variable and
appears in the output of the set command. To dispense with a shell variable,
you can issue the unset command:

unset
vari abl e

Once you unset the value of avariable, the variable no longer appearsin the
output of the set command.

13.2.8 The Search Path

The special shell variable PATH holds a series of paths known collectively as
the search path. Whenever you issue an external command, the shell searches
paths that comprise the search path, seeking the program file that corresponds to
the command. The startup scripts establish the initial value of the PATH shell
variable, but you can modify its value to include any desired series of paths.

Y ou must use a colon (:) to separate each path of the search path.

For example, suppose that PATH has the following value:
[usr/bin:/bin:/usr/local/bin:/usr/bin/X11l:/usr/ X11R6/bin

Y ou can add a new search directory, say /home/bill, with the following
command:

PATH=${ PATH} : / horre/ bi | |

Now, the shell will look for external programs in /home/bill as well as the
default directories. However, it will look there last. If you prefer to check
/home/bill first, issue the following command instead:

PATH=/ hone/ bi | | : ${ PATH}

Thewhi ch command helps you work with the PATH shell variable. It checks
the search path for the file specified as its argument and prints the name of the
matching path, if any. For example, suppose you want to know where the
program file for the wc command resides. Issuing the command:

whi ch wc

will tell you that the program file is/usr/bin/wc, or whatever other path is
correct for your system.
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13.2.9 Quoted Strings

Sometimes the shell may misinterpret acommand that you've written, globbing
afilename or expanding areference to a shell variable that you hadn't intended.
Of coursg, it's actually your interpretation that's mistaken, not the shell's.
Therefore, it's up to you to rewrite your command so that the shell's
interpretation is congruent with what you intend.

Quote characters, described in Table 13.9, can help you do so, by controlling
the operation of the shell. For example, by enclosing a command argument
within single quotes, you can prevent the shell from globbing the argument or
substituting the argument with the value of a shell variable.

Table 13.9: Quote Characters

Character |Function

' Characters within apair of single quotes are interpreted literally;
that is, their metacharacter meanings (if any) are ignored.
Similarly, the shell does not replace references to shell or
environment variables with the value of the referenced variable.

Characters within apair of double quotes are interpreted
literally; that is, their metacharacter meanings (if any) are
ignored. However, the shell does replace references to shell or
environment variables with the value of the referenced variable.

Text within apair of back quotes isinterpreted as a command,
which the shell executes before executing the rest of the
command line. The output of the command replaces the origina
back-quoted text.

\ The following character isinterpreted literaly; that is, its
metacharacter meaning (if any) isignored. The backslash
character has a special use as aline continuation character.
When aline ends with a backslash, the line and the following
line are considered part of asingleline.

To see thisin action, consider how you might cause the echo command to
produce the output $PATH. If you simply issue the command:

echo $PATH
the echo command will print the value of the PATH shell variable. However, by
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enclosing the argument within single quotes, you obtain the desired result:
echo ' $PATH

Double quotes have a similar effect. They prevent the shell from globbing a
filename but permit the expansion of shell variables.

Back quotes operate differently; they let you execute acommand and use its
output as an argument of another command. For example, the command:

echo My hone directory contains 'Is ~| w -1 files.

prints a message that gives the number of filesin the user's home directory. The
command works by first executing the command contained within back quotes:

ls ~ | we -

This command, as explained earlier, computes and prints the number of filesin
the user's directory. Because the command is enclosed in back quotes, its output
is not printed; instead the output replaces the original back quoted text.

The resulting command becomes:
echo My hone directory contains 22 files.
When executed, this command prints the outpuit:

My hone directory contains 22 files.

13.2.10 The Power of the Linux Shell

Y ou may now begin to appreciate the power of the Linux shell: by including
command aliases in your bashrc script, you can extend the command repertoire
of the shell. And, by using filename completion and the history list, you can
reduce the amount of typing necessary. Once you grasp how to properly useiit,
the Linux shell isa powerful, fast, and easy to use interface that avoids the
limitations and monotony of the more familiar point-and-click graphical
interface.

But, the shell has additional features that extend its capabilities even further. As
you'll seein the next section, the Linux shell includes a powerful programming
language that provides argument processing, conditional logic, and loops.
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13.3 Understanding Shell Scripts

This section explains how more advanced shell scripts work. The information is also adequate to
equip you to write many of your own useful shell scripts. The section begins by showing how to
process a script's arguments. Then it shows how to perform conditional and iterative operations.

13.3.1 Processing Arguments

Y ou can easily write scripts that process arguments, because a set of special shell variables holds
the values of arguments specified when your script isinvoked. Table 13.10 describes the most
popular such shell variables.

For example, here's asimple one-line script that prints the value of its second argument:

echo My second argunent has the val ue $2.

Suppose you store this script in the file second, change its access mode to permit execution, and
invoke it asfollows:

./second a b c
The script will print the output:

My second argunent has the val ue b.

Table 13.10: Special Shell Variables Used in Scripts

Variable Meaning

S# The number of arguments.
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$0 The command name.

$1,%2, ..., $9 Theindividua arguments of the command.

$* The entire list of arguments, treated as a single word.

$@ The entirelist of arguments, treated as a series of words.

$? The exit status of the previous command. The value 0 denotes successful
completion.

$$ The processid of the current process.

Notice that the shell provides variables for accessing only nine arguments. Nevertheless, you can
access more than nine arguments. The key to doing so istheshi ft command, which discards the
value of the first argument and shifts the remaining values down one position. Thus, after
executing theshi f t command, the shell variable $9 contains the value of the tenth argument. To
access the eleventh and subsequent arguments, you simply execute the shi f t command the
appropriate number of times.

13.3.2 Exit Codes

The shell variable $? holds the numeric exit status of the most recently completed command. By
convention, an exit status of zero denotes successful completion; other values denote error
conditions of various sorts.

Y ou can set the error code in a script by issuing the exi t command, which terminates the script
and posts the specified exit status. The format of the command is:

exit
st at us

where st at us isanon-negative integer that specifies the exit status.

13.3.3 Conditional Logic

A shell script can employ conditional logic, which lets the script take different action based on the
values of arguments, shell variables, or other conditions. Thet est command lets you specify a
condition, which can be either true or false. Conditional commands (including thei f , case,

whi | e, and unti| commands) usethet est command to evaluate conditions.

13.3.3.1 The test command
Table 13.11 describes some commonly used argument forms used with thet est command. The
t est command evaluates its arguments and sets the exit status to 0, which indicates that the

specified condition was true, or a non-zero value, which indicates that the specified condition was
false.

Table 13.11: Commonly Used Argument Forms of the test Command

Form Function
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-d file The specified file exists and is a directory.

-e file The specified file exists.

-r file The specified file exists and is readable.

-s file The specified file exists and has non-zero size.

-wfile The specified file exists and is writable.

-x file The specified file exists and is executable.

-L file The specified file existsand is a symbolic link.

fl -nt f2 |Filef1isnewerthanfilef 2.

fl1 -ot f2 |Filef1isolderthanfilef 2.

-n sl String s1 has nonzero length.

-z sl String s1 has zero length.

sl = s2 String s1 isthe same as string s 2.

sl !'= s2 |Stringslisnotthesameasstring s2.

nl -eq n2 |Integer nl isequal to integer n2.

nl -ge n2 |Integer nl isgreater than or equal to integer n2.

nl -gt n2 |Integer nl isgreater than integer n2.

nl -1e n2 |Integer nl islessthan integer n2.

nl -1t n2 |Integer nl islessthan or equal to integer n2.

nl -ne n2 |Integer nl isnot equal tointeger n2.

! Thenot operator, which reverses the value of the following condition.

-a The and operator, which joins two conditions. Both conditions must be true for
the overall result to be true.

-0 The or operator, which joins two conditions. If either condition istrue, the
overall result istrue.

\'( ... \) |Youcangroup expressionswithinthet est command by enclosing them within
\'(and\).

To seethet est command in action, consider the following script:

test -d $1
echo $?

This script tests whether its first argument specifies a directory and displays the resulting exit
status, a zero or anon-zero value that reflects the result of the test.

Suppose the script were stored in the file tester, which permitted read access. Executing the script
might yield results similar to the following:

$ ./tester /
0
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$ ./tester /missing
1

These results indicate that the / directory exists and that the /missing directory does not exist.
13.3.3.2 The if command

Thet est command is not of much use by itself, but combined with commands such asthei f
command, it isuseful indeed. Thei f command has the following form:

i f
conmand
t hen

commands
el se

commands
fi

Usually the command that immediately followsthewordi f isat est command. However, this
need not be so. Thei f command merely executes the specified command and testsits exit status.
If the exit statusis O, the first set of commands is executed; otherwise the second set of commands
is executed. An abbreviated form of thei f command does nothing if the specified condition is
false:

i f
conmmand
t hen

conmands
fi

When youtypeani f command, it occupies severa lines; neverthelessit's considered asingle
command. To underscore this, the shell provides a special prompt (called the secondary prompt)
after you enter each line. Often, scripts are entered by using atext editor; when you enter a script
using atext editor you don't see the secondary prompt, or any other shell prompt for that matter.

As an example, suppose you want to delete afilef i | el if it's older than another filef i | e2. The
following command would accomplish the desired result:

if test filel -ot file2
t hen

rmfilel
fi

Y ou could incorporate this command in a script that accepts arguments specifying the filenames:

if test $1 -ot $2
t hen

rm$1

echo Deleted the old file.
fi
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If you name the script riddance and invoke it as follows:

ri ddance t hursday wednesday

the script will delete the file thursday if that fileis older than the file wednesday.
13.3.3.3 The case command

The case command provides a more sophisticated form of conditional processing:

case
value in

patternl)
commands; ;

pattern2)
commands ; ;

esac

The case command attempts to match the specified value against a series of patterns. The
commands associated with the first matching pattern, if any, are executed. Patterns are built using
characters and metacharacters, such as those used to specify command arguments. As an example,
here'sacase command that interprets the value of the first argument of its script:

case $1 in
-r) echo Force deletion without confirnmation ;
-i) echo Confirm before deleting ;
*) echo Unknown argunent ;;

esac

The command echoes a different line of text, depending on the value of the script's first argument.
As done here, it's good practice to include afinal pattern that matches any value.

13.3.3.4 The while command

Thewhi | e command lets you execute a series of commands iteratively (that is, repeatedly) so
long as a condition tests true:

whi |l e
conmand
do

commands
done

Here's a script that usesawhi | e command to print its arguments on successive lines:
echo $1
while shift 2> /dev/null

do
echo $1
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done

The commands that comprise the do part of awhi | e (or another loop command) canincludei f
commands, case commands, and even other whi | e commands. However, scripts rapidly
become difficult to understand when this occurs often. Y ou should include conditional commands
within other conditional commands only with due consideration for the clarity of the result.
Include a comment command (#) to clarify difficult constructs.

13.3.3.5 The until command

Theunt i | command lets you execute a series of commands iteratively (that is, repeatedly) so
long as a condition tests fal se:

unti |
conmmand
do

conmands
done

Here'sascript that usesan unt i | command to print its arguments on successive lines, until it
encounters an argument that has the value red:

until test $1 = red
do

echo $1

shi ft
done

For example, if the script were named stopandgo and stored in the current working directory, the
command:

./ stopandgo green yellow red bl ue
would print the lines:

green
yel | ow

13.3.3.6 The for command
Thef or command iterates over the elements of a specified list:

for
variable in
i st

do

conmands
done

Within the commands, you can reference the current element of the list by means of the shell
variable$ vari abl e, wherevar i abl e isthe name specified following the f or . Thelist
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typically takes the form of a series of arguments, which can incorporate metacharacters. For
example, the following f or command:

for i in2 46 8
do

echo $i
done

prints the numbers 2, 4, 6, and 8 on successive lines.
A special form of thef or command iterates over the arguments of a script:

for
vari abl e
do

conmands
done

For example, the following script prints its arguments on successive lines:

for i
do

echo $i
done

13.3.3.7 The break and continue commands

Thebr eak and cont i nue commands are simple commands that take no arguments. When the
shell encounters abr eak command, it immediately exits the body of the enclosing loop (

whi | e,unti |, or f or) command. When the shell encountersacont i nue command, it
immediately discontinues the current iteration of the loop. If the loop condition permits, other
iterations may occur; otherwise the loop is exited.

13.3.4 Periscope: A Useful Networking Script

Suppose you have afree email account such as that provided by Y ahoo! You're traveling and find
yourself in aremote location with Web access. However, you're unable to access files on your
home machine or check email that has arrived there. Thisis a common circumstance, especialy if
your business requires that you travel.

If your home computer runs Microsoft Windows, you're pretty much out of luck. You'll find it
extraordinarily difficult to access your home computer from afar. However, if your home computer
runs Linux, gaining accessis practically a piece of cake.

In order to show the power of shell scripts, this subsection explains a more complex shell script,
peri scope. At an appointed time each day, per i scope causes your computer (which you
must |eave powered on) to establish a PPP connection to your ISP, which is maintained for about
one hour. This provides you enough time to connect to an ISP from your hotel room or other
remote location and then connect via the Internet with your home Linux system, avoiding long
distance charges. Once connected, you have about an hour to view or download mail and perform
other work. Then, per i scope breaksits PPP connection, which it will re-establish at the
appointed time the next day.
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Example 13.1 showsthe per i scope script file, which is considerably larger than any script
you've so far encountered in this chapter. Therefore, we'll disassemble the script, explaining it line
by line. Asyou'll see, each lineisfairly simpleinitself and the lines work together in a
straightforward fashion.

Example 13.1: Periscope

PATH=${ PATH} : / usr/l ocal / bi n
route del default

wdi al &

sleep 1m

ifconfig | mail

useri d@mail.com

sl eep 1h

killall wdia

sl eep 2s

killall -9 wdi al

killall pppd

sl eep 2s

killall -9 pppd

echo "/root/periscope” | at 10:00

Thefirst line of the script augments the search path for the script to include /usr/local/bin, the
directory that containsthewdi al external command. Some versions of the startup scripts may
not include this path in the search path, so explicitly placing it there avoids a possible problem.
PATH=${ PATH} : / usr/ | ocal / bin

The next line is perhaps the most complex line of the entire script:

route del default

Ther out e command is normally issued by the system administrator. Y ou've probably never
issued the command yourself, because a network configuration program has issued it on your
behalf. The effect of the command is to delete the default network route, if any. The default route
is the one along which TCP/IP sends packets when it knows no specific route to their specified
destination. It's necessary to delete the default route because thew di al program, which the
script uses to establish its PPP connection, will not override an existing default route.

wdial &

The next line launches thewdi al program. As specified by the ampersand (&), the program
runs in the background, so the script continues executing whilewvdi al startsup and runs. The
next line pauses the script for one minute, giving wdi al timeto establish the PPP connection:

sleep 1m

The next linerunsthei f conf i g command and mailsits output to the specified user (you must
replace userid@mail.comwith your own email address, which you can access remotely):

ifconfig | mail
userid@mil .com
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Thei f conf i g command produces output that looks something like this:

pppO Li nk encap: Poi nt - Poi nt Pr ot ocol
i net addr:10. 144. 153. 105 P-t-P:10.144.153.52 Mask: 255. 255. 255. 0
UP PO NTOPO NT RUNNI NG MrU:. 552 Metric:1
RX packets: 0 errors: 0 dropped: 0 overruns: 0
TX packets: 0 errors: 0 dropped: 0 overruns: 0

You'll probably see other sections describing your Ethernet interface ( ethO) and aloopback device
(10). Thei net addr giveninthe command output (10.144.153.105) is the | P address of your
computer. By mailing the output to yourself, you provide a simple way to discover your
computer's IP address, which is likely to be different each time it connects to your ISP.

The next line causes the script to pause for an interval of one hour:
sl eep 1h
Y ou can easily change thisinterval to something more appropriate to your own needs.

The connection interval now having elapsed, the next line terminates all executing instances of the
wvdi al program:

kKillall wdial

Appendix E, Linux Command Quick Reference, briefly describestheki | | al | command and
other possibly unfamiliar commands employed in this script.

The script then pauses for two seconds, to ensure that wwdi al has completely terminated:
sl eep 2s

Under some circumstances, a program will ignore a termination request. The next line deals with
this possibility by sending a special code that compels a reluctant program to terminate without
further delay:

killall -9 wdi al

Behind the scenes, wdi al launches a program known as pppd, which actually establishes and
manages the PPP connection. Another ki | | al | command is designed to terminate pppd if
wvdi al hasfailed to do so:

killall pppd
Again, the script pauses for afew seconds:
sl eep 2s

And, again the script uses the -9 option to specify that any remaining instances of pppd should
terminate immediately:

killall -9 pppd

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?2...-Learning%20Debian%20GNU%20Linux/ch13_03.html (9 of 11) [15/05/2002 21:15:18]



[Chapter 13] 13.3 Understanding Shell Scripts

Finally, the script usesthe at command to schedule itself for execution at 10:00 tomorrow:
echo "/root/periscope” | at 10:00

Theat command reads one or more commands from its standard input and executes them at the
time specified as an argument.

To try the script for yourself, you must have installed thewvdi al program, as explained in
Chapter 11, Getting Connected to the I nternet. Place the script in the file /root/periscope. Of
course, you'll probably want to customize the script to specify an appointment time and duration of
your own choosing. To start per i scope, loginasr oot and issue the command:

(echo "/root/periscope"” | at 10:00) &

When 10:00 (or such other time as you specified) comes around, your Linux system should
obediently dial your | SP and maintain the connection for the specified interval of time.

13.3.5 Using periscope

At the appointed time, fire up your computer and access your email account. Y ou should find a
mail message that containsthei f conf i g output giving your computer's current | P address. Now
you canuset el net or anssh client - your choice corresponds to the server you're running on
your Linux system - to contact your computer and work for the remainder of the specified
connection time. At the end of the connection time, your Linux system will sever its PPP
connection and begin counting down until it's again time to connect.

13.3.6 Continuing Onward

Because it's quite asimple script, per i scope doesn't do full justice to the capabilities of Linux.
For example, suppose you want to establish connections at varying times or on varying days of the
week. Or, suppose you want to schedule the next connection each time you log in.

Linux is ableto answer such challengesin avariety of ways. For example, the cr on program,
though more complicated to use than theat command, provides the ability to specify program
launch times very flexibly. For example, cr on can let you establish a connection at 10:00 in the
morning of the third Friday of each month.

Y ou can learn more about Linux from Appendix E, which summarizes many useful Linux
commands that you can use and include in shell scripts. A good way to continue learning about
Linux isto peruse Appendix E and try each of the commands described there. Read their man
pages and learn more about them. Ask yourself how the commands might be used in scripts that
would facilitate your use of Linux.

If you truly catch the Linux bug, as many have, you'll want to peruse other Linux works, such as:

. Running Linux, 3rd edition, by Matt Welsh, Kalle Dalheimer, and Lar Kaufman
(Sebastopol, CA: O'Rellly & Associates, 1999).

. Learning the bash Shell, 2nd edition, by Cameron Newham and Blll Rosenblatt
(Sebastopol, CA: O'Rellly & Associates, 1998).

. Linux Network Administrator's Guide, by Olaf Kirch (Sebastopol, CA: O'Reilly &
Associates, 1995).

. Learning the vi Editor, 6th edition, by Linda Lamb and Arnold Robbins (Sebastopol, CA:
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O'Reilly & Associates, 1998).

You'll aso find awealth of useful information on the Web sites described in Chapter 1, Why Run
Linux? and in periodicals such as Linux Journal and Linux Magazne.

However, don't merely read about Linux; work with it. Write, test, and debug your own scripts.
Share scripts you've written with others and study scripts written by others. Above al, read,
communicate, and share what you've learned and what you want to learn. These activities are the
foundation of the Linux culture and they are means whereby Linux users - and Linux itself - grow

and develop.
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Figure A.1: The Debian GNU/Linux directory tree
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s g —CD)
Kernel and other boot files y
Device files Common progroms
Configuration e Documentation
User's home directory Configuraton s
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(E Miscelaneous iles Online documentation
{ mmt ) Mounted file systems Shared libraries
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The roof wser's home directory Mon pages
System odministration progroms System odminisiration
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Log files, spaol files, and other dynamic files

Figure A.1 shows the typical structure of the Linux directory tree. Only the
principal directories are shown.

41 PREVIOUS HOME HEXT B
13.3 Understanding Shell BOOK INDEX B. Principal Linux Files
Scripts

Back to: Learning Debian GNU/Linux

O'Reilly Home | O'Reilly-Partnerbuchhandlungen | Bestellinformationen | Kontaktieren Sie uns
International | Uber O'Reilly | Tochterfirmen

© 1999, O'Reilly & Associates, Inc.

file:///E|/O'Reilly/O'Reilly%20-%20Learning%?20...y-Learning%20Debian%20GNU%20Linux/appa_01.html (2 of 2) [15/05/2002 21:15:19]


file:///E|/O'Reilly/O'Reilly%20-%20Learning%20Debian%20GNU%20Linux/OReilly-Learning%20Debian%20GNU%20Linux/index/idx_0.html
http://www.oreilly.de/catalog/debian/chapter/../index.html
http://www.oreilly.de/
http://www.oreilly.de/sales/bookstores
http://www.oreilly.de/order_new/
http://www.oreilly.de/oreilly/contact.html
http://www.oreilly.de/international/
http://www.oreilly.de/oreilly/about.html
http://www.oreilly.de/affiliates.html

[Appendix B] Principal Linux Files

O’REILLY Online-Katalog SUCHE 1M KATALOG

LOgrng

DERIAN I\ Learning Debian GNU/Linux
(}NI_I.E';HN[__Q{ By Bill McCarty

1st Edition September 1999
1-56592-705-2, Order Number: 7052
360 pages, DM70,- , Includes CD-ROM

4 PREVIOUS Appendix B MEXT »

B. Principal Linux Files

Table B.1 describes the principal Linux files. You can useit, for example, to
help you locate configuration files quickly.

Table B.1: Principal Linux Files

File Description

/boot/vmlinuz* Linux kernel

/etc/smb.conf Configuration of snb (Samba) daemon
/etc/smbpasswd Account information for Samba users

/etc/apache/access.conf Web server configuration file

/etc/apache/apache.conf | Web server configuration file

/etc/apache/srm.conf Web server configuration file

/etc/conf.modules Aliases and options for |loadable kernel modules
/etc/fstab Filesystems mounted or available for mounting
/etc/group Group information
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/etc/hosts Map of IP numbers to hostnames

/etc/hosts.allow Hosts allowed to access Internet services

/etc/hosts.deny Hosts forbidden to access Internet services

/etc/inetd.conf Configuration for thei net d daemon, which
controls access to Internet services

[etc/inittab Configuration for thei ni t daemon, which
controls executing processes

/etc/issue Linux kernel and distribution version

/etc/lilo.conf Loader ( lilo) configuration file

/etc/login.defs Optionsfor user add and related commands

/etc/minicom.users Userids allowed to use m ni com

/etc/mtab Mounted filesystems

/etc/passwd User account information

/etc/printcap Printer options and capabilities

/etc/profile Default environment for users of BASH shell

letc/rc* .d Scripts for system and process startup and
shutdown

/etc/rc.boot Scripts for system boot

/etc/shadow Secure user account information

letc/skel Skeleton files used to establish new user
accounts

/etc/terminfo Terminal capabilities and options

/etc/X11/XF86Config X configuration file

Ivar/log/apache/access.|og | Log of web server access

Ivar/log/apache/error.log |Log of web server errors

Ivar/log/messages System log

/var/spool/cron Directory for at and cr on configuration files
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C. The Debian Package
Management Utilities

Contents:

Packages

The Package Management Tools

Using dpkg

Using dselect

Using apt-get

Package Contents and Installation Commands

This appendix introduces you to Debian's package management facilities, which
help you manage software applications. Suppose, for example, that after installing
Linux, you discover you need an application that you omitted; you can find the
missing application's package and use the package management facilitiesto
quickly and easily install the application. Similarly, when a new version of an
application becomes available, the package management facilities helps you
upgrade painlessly, by preserving the application's configuration files. The
package management facilities also let you query the status of your system,

hel ping you determine whether important files have been deleted.

C.1 Packages
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A Debian package (or more simply, a package or adeb) isafilethat containsfiles
necessary to install an application or software unit. Debian packages are generally
named using a convention that lets you determine the name of the package, the
version of the software, and the release number of the package. Figure C.1 shows

how the components of a package name are arranged.

Figure C.1: The structure of a package name

Software
version
package, ll.ﬂl - |$I . deb
Package nome Package
release

The important virtue of packagesis that they contain meta-information; that is,
information about their contents. For example, each package contains alist of
other packages needed for correct operation. Similarly, each package contains a
list of other packages that conflict with its operation. This meta-information
greatly simplifies system administration, which otherwise can become quite a
challenge. Each package also contains a checksum, that helps protect package
users against viruses and other sorts of tampering with package contents.

Debian packages have several important advantages relative to those used by
other package management schemes. To learn more about these, see the
comparison of package formats authored by Joey Hess, at
http://Kitenet.net/~joey/pkg-comp/.
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C.2 The Package Management Tools

Debian GNU/Linux provides three main package management tools:

dpkg

The original package management tool, which is used from the
command line. The newer package management tools, which most users
find more convenient, invoke dpkg on behalf of the user. However,
dpkg provides access to some functions - particularly query functions -
not available using the more user-friendly tools.

dselect

A graphical front-end to dpkg, which lets the user browse alist of
available packages and select packages for installation or removal.

apt-get

A command-linetool that lets the user maintain alist of sources from
which to obtain packages. Sources can be files on mounted filesystems,
fileson CD-ROM, files on FTP servers, and so on. When the user
requests that a package beinstalled, apt - get locates the packagefile
on one of its servers, downloads the package if necessary, and installs
the package.

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/appc_02.html (1 of 2) [15/05/2002 21:15:23]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/chapter/../author.html

[Appendix C] C.2 The Package Management Tools

This appendix does not attempt to cover all the features and options of each
tool. Instead, the material is organized around a set of common system
administration tasks, usually presenting only one technique for dealing with
each task. Asyou learn more about Debian, you'll discover other ways of
performing these tasks.

Since package management generally involves manipulation of files with
restricted permissions, most package management operations must be

performed by r oot .
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C.3 Using dpkg

Y ou might think that dpkg has been superseded by the more recent package
management tools, dsel ect and apt - get , which stress ease of use.
However, dpkg remains a good choice for performing several common
package management tasks.

C.3.1 Installing a Package

If you have a package file containing a package you want to install, the smplest
way to install the packageisto use the dpkg command:

dpkg --install
packagefil e

where packagef i | e standsfor the name of the package file, which generaly
ends with the characters .deb. If all the prerequisite packages have already been
installed and if the package does not conflict with any installed packages, the
command will unpack the package files, move them to their proper locations,
and execute the scripts necessary to configure the package.

If your system lacks a prerequisite package or if the specified package conflicts
with a package installed on your system, dpkg will report the error and
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terminate. If the problem is the lack of one or more prerequisite packages, you
can obtain and install them, and then install the desired package. If the problem
Is a package conflict, you must decide which of the conflicting packages you
want. If you decide to remove an installed package, you can do so using the
technique described in the following subsection.

C.3.2 Removing a Package
To remove an installed package, use the command

dpkg --renove
package

This command does not remove package configuration files, which may
facilitate subsequent re-installation of the package. If you want to remove the
configuration files as well, use the command:

dpkg --purge
package

C.3.3 Querying the Package Database

The Debian package management facility maintains a database that contains
information about installed packages. Y ou can use the dpkg command to query
this database.

C.3.3.1 Printing the description of a package
To print the description of a package, issue the following command:

dpkg --print-avail
package

where package specifies the name of the package. For example, to print the
description of the package gnome-guile, issue the command:

dpkg --print-avail gnone-guile
C.3.3.2 List packages by name
To list known packages by name, issue the following command:

dpkg -|
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pattern

where pat t er n isasingle-quoted string that specifies a pattern. Only
packages with names matching the pattern will be listed. The pattern can
include wildcards characters such as an asterisk (*), which substitutes for any
string of characters. For example, the pattern' apache*' matches package
names beginning with apache.

The listing presents the following information:

Selection status

Indicates the selection status established using dsel ect , which may be
any one of:

Unknown

Indicates that the selection status is not known.
Install

Indicates that the package is marked for installation.
Remove

Indicates that the package is marked for removal.
Purge

Indicates that the package and its configuration files are marked
for removal.
Status
Indicates the installation status of the package, which may be any one of:
Not installed

Indicates that the package has not been installed.
Installed

Indicates that the package has been successfully installed.
Config-files

Indicates that only the package's configuration files are currently
installed.
Unpacked
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Indicates that the package has been unpacked, in preparation for
installation.

Failed-config
Indicates that the package has been installed, but its configuration
script failed.

Half-installed

Indicates that an attempt to install the package failed.
Error

Indicates the error status of the package, which may be one or more of:
None

Indicates no error is associated with the package.
Hold

Indicates that the package has been placed on hold, so that it can
be neither installed nor removed.
Reinstallation required

Indicates that the package must be re-installed.
Name

Gives the name of the package.
Version

Gives the version number of the package.
Description

Gives a brief description of the package. Descriptions are generally
available only for installed packages.

If the command produces too much output to conveniently view, pipe its result
through the nor e command, which lets you page through the output:

dpkg -1
pattern | nore

If you want to view only installed packages, issue a command such as:

dpkg -1
pattern | grep '~i' | nore
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For example, to view installed packages with names beginning with gnome,
issue the following command:

dpkg -1 'gnome*' | grep '~i' | nore

The pattern' *' matches any package name, so the following command prints
information about every installed package:

dpkg -1 '"*" | grep 'M"' | nore
C.3.3.3 Report status of a package
To report the status of a package, issue the following command:

dpkg --status
package

where package specifies the name of the package.

For example, to report the status of the gnome-guile package, issue the
command:

dpkg --status gnone-qguile
C.3.3.4 List files installed from a package
To list the filesinstalled from a specified package, issue the command:

dpkg --listfiles
package

where package specifies the name of the package.

For example, to list the files installed from the gnome-guile package, issue the

command:

dpkg --listfiles gnone-guile
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C.4 Using dselect

Thedsel ect tool provides an easy-to-use, character-based graphical front-end for accesing
dpkg. Tolaunch dsel ect , issue the command:

dsel ect

Figure C.2 shows the screen that appears. The screen presents a simple menu having six
items:

Access

This menu item lets you choose the method used to access package files.
Update

This menu item lets you update the list of available packages.
Select

This menu item lets you choose packages for installation or removal.
Install

This menu item initiates installation of selected packages.
Config

This menu item initiates configuration of installed packages.
Remove

This menu item initiates removal of packages selection for removal.
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Quit
Thismenu item exitsdsel ect .

The menu items are generally used in the order in which they are presented.

Figure C.2: The dselect screen

C.4.1 Choosing the Access Method

To choose the access method, use the arrow keys to highlight the Access menu item and
press Enter. The screen shown in Figure C.3 appears.

Figure C.3: Choosing the access method

dzelect — lizt of access methods

cdrom - 3 i 0.
CD-ROM se

1
s my b iple

" hafore
I im Lhe
ajrl it ¥

The most flexible access method - and the method that's generally recommended - is apt.
Other available options include:

cdrom

Letsyou install packages from a CD-ROM. This access method has been deprecated;
you should use multi_cd instead.
multi_cd

Letsyou install packages from a multi-volume set of CD-ROMSs.
nfs
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Letsyou install packages residing on an NFS server. This access method has been
deprecated; you should use multi_nfs instead.
multi_nfs

Letsyou install packages residing on an NFS server that has access to a multi-volume
set of packages.
harddisk

Letsyou install packages residing on a hard disk partition that is not currently
mounted. This access method has been deprecated; you should use apt or
multi_mount instead.

mounted

Letsyou install packages residing on a currently mounted filesystem. This access
method has been deprecated; you should use apt or multi_mount instead.
multi_mount

Letsyou install packages from a multi-volume set, one volume of which is currently
mounted.

floppy

Letsyou install packages from a set of floppy diskettes.
ftp

Letsyou install packages residing on an FTP server.

To choose an access method, use the arrow keys to highlight the appropriate menu item and
press Enter.

If you selected the apt access method, you'll be asked if you want to change the sources.list
file. If you've previously configured the file, you should respond No. If you've not
configured the file, you can respond Yes, which initiates a dialog that builds asimple
configuration. Here's a sample dialog that shows the responses you should give to install
packages from the CD-ROM diskette that accompanies this book:

| see you already have a source |ist.

source list displayed here: contents vary

Do you wish to change it?[y/N|

y
Set up a list of distribution source |ocations

Pl ease give the base URL of the debian distribution.
The access schenes | know about are: http ftp file

For exanpl e:
file:/ mt/debian,
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ftp://ftp.debian. org/ debi an,
http://ftp. de. debi an. or g/ debi an,
URL [http://http. us.debi an. org/ debian]:
file:/cdrom

Pl ease give the distribution tag to get or a path to the
package file ending in a /. The distribution
tags are typically sonmething |ike: stable unstable frozen non-US

Distribution [stable]:
stabl e

Pl ease give the conponents to get
The conponents are typically sonething like: main contrib non-free

Conponents [main contrib non-free]j:
mai n contrib
Wul d you like to add anot her source?[y/N|

N

The sample dialog assumes that you CD-ROM has been mounted as /cdrom. If your CD-
ROM is mounted differently, you'll need to revise the dial og.

After dsel ect records your choice of access method, the main menu screen re-appears.
C.4.2 Updating Information on Available Packages

After selecting the access method, you should instruct dsel ect to update information on
available packages. To do so, use the arrow keysto highlight the Update menu item and
press Enter. After a short time, the main menu will re-appear.

C.4.3 Choosing Packages for Installation or Removal

Once you've updated the information on available packages, you're ready to select packages
for installation or removal. To do so, use the arrow keys to highlight the Select menu item
and press Enter. The screen shown in Figure C.4 appears.

Figure C.4: The introduction screen
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This screen provides an overview of the package selection screens. When you've read its
contents, press Space to go to the package selection screen, which is shown in Figure C.5.

Figure C.5: The package selection screen
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To use the package selection screen, use the arrow keys to highlight a package in the upper
part of the screen. The lower part of the screen will display information about the highlighted
package. To select the package for installation, press +; to select an installed package for
removal, press-.

Y ou can search the package database by typing a slash (/) followed by the string for which
you wish to search. To find successive instances of the same string, type a backslash (\). For
example, to find the first package that contains the string gnome in its name or description,
type /gnome and press Enter.

If you select for installation a package that requires one or more other packages that are not
installed, a dependency conflict results. Similarly, a dependency conflict resultsif you mark
for removal a package required by an installed package or if you mark for installation a
package that conflicts with an installed package. When dsel ect detects a dependency
conflict, it presents the screen shown in Figure C.6.

Figure C.6: The dependency help screen
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The same screen appearsif you select for installation a package that specifies recommended
or suggested packages to be installed with it. A recommended package is one that most users
install with the recommending package. A suggested package is one that is related to the
suggesting package; suggested packages often extend or complement the functionality of the
suggesting package.

When you press Space, you're presented with the conflict resolution screen, shown in Figure
C.7. This screen lets you quickly select packages for installation or removal the packages

involved in a dependency conflict. The screen also presents default choices for
recommended and suggested packages.

Figure C.7: The dependency resolution screen
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Using the arrow keys to highlight an entry lets you view alist of dependencies related to the
entry. By pressing + or - you can select packages for installation or removal, just as on the
selection screen. When you're done working out dependencies, you can press Space to return
to the selection screen.

C.4.4 Exiting the Select Function

Y ou can select the Select function in any of several ways. Pressing Space returns you to the
main menu, where you can initiate installation or removal of packages. Pressing x cancels
your selections and returns you to the main menu. Thisfeature is useful if you change your
mind about installing a package, possibly owing to conflicts associated with the package.
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C.4.5 Installing Packages

To begin installing the selected packages, use the arrow keysto highlight the Install menu
item and press Enter. As packages are downloaded or installed, you'll see messages on the
screen.

If you're using the apt access method, selecting Install actually initiates installation, removal,
and configuration of packages. Y ou can exit dsel ect after the installation process
completes.

If you're using some other access method, dsel ect may not install every selected package
in asingle operation. When the installation process compl etes, you should select Install and
see if more packages are installed. When you select Install and no more packages are
installed, you can proceed to the subsequent steps: configuration and removal.

When the installation process is complete, dsel ect prompts you to press Enter to return to
the main menu.

C.4.6 Configuring Packages

To begin configuring the installed packages, use the arrow keysto highlight the Configure
menu item and press Enter. Packages that require configuration will prompt you for
configuration choices. When the configuration process is complete, dsel ect prompts you
to press Enter to return to the main menu.

C.4.7 Removing Packages

To begin removing the packages selected for removal, use the arrow keysto highlight the
Remove menu item and press Enter. When the removal processis complete, dsel ect
prompts you to press Enter to return to the main menu.

C.4.8 Exiting dselect

Toexitdsel ect , usethe arrow keys to highlight the Quit menu item and press Enter .
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C.5 Using apt-get

Thedsel ect programisuseful, becauseit lets you browse alist of available packages,
viewing their descriptions and dependencies, and selecting desired packages for
installation. However, if you know the name of a package you want to install, apt - get
is often the easiest way to install it. Before using apt - get , you must configure the
sources.list file. This samefile is used when you choose the apt access method of

dsel ect . Evenif you don't plan on using apt - get , you'll find the information in the
following subsection useful .

C.5.1 Configuring the sources.list File

The sources.list file resides in the /etc/apt directory. Like most other Linux
configuration files, it can be revised by using an ordinary text editor, such as ae.

Thefile contains a series of lines, each specifying a source for packages. The lines are
consulted serially, so it's usually advantageous to place lines that specify local sources -
such as a CD-ROM - ahead of lines that specify remote sources. Doing so can save
many minutes of download time.

Each line has the form:

deb
uri distribution conponents

Theuri isauniversa resource identifier (URI) the specifies the computer on which the
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packages reside, the location of the packages, and the protocol used for accessing the
packages. It has the following form:

protocol ://
host /
pat h

Four protocols - sometimes called URI types - are recognized:
cdrom

A local CD-ROM drive.

file

A directory of the local filesystem.
http

A Web server.
ftp

An FTP server.

Thehost part of the URI and the preceding pair of slashes (//) are used only for the
http and ftp protocols. There, the host part of the URI gives the name of the host that
contains the packages.

The pat h part of the URI aways appears, with the preceding slash (/). It specifies the
absolute path of the directory that contains the packages.

Here are some examples of typical URIs:

cdrom /cdrom

cdrom / mt/ cdrom

file:/ mt

file:/debian
http://ww. us. debi an. or g/ debi an

htt p: // non-us. debi an. or g/ debi an- non- US
ftp://ftp.debi an. or g/ debi an

ftp:// nonus. debi an. or g/ debi an- non- US

The distribution part of a sources.list line specifies the distribution release that contains
the packages. Typical valuesinclude:

stable

The latest stable release; that is, one that is commonly regarded as having
sufficiently few serious bugs for everyday use.
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unstable

The latest unstable release. This release sometimes contains serious bugs and
should not be installed by users who require high levels of system availability or
reliability.

The components part of a sources.list line specifies the parts of the distribution that will
be accessed. Typical valuesinclude:

main

The main set of packages.
contrib

Packages not an integral part of the distribution, but which may be useful.
non-free

Packages that contain software distributed under terms too restrictive to allow
inclusion in the distribution, but which may be useful.

A typical sources.list file might contain the following entries:

deb file:/cdromstable main contrib
deb http://ww. us. debi an. org/ debi an stable main contrib non-free
deb http://non-us. debi an. or g/ debi an- non- US st abl e non- US

This configuration allows rapid access to the distribution packages contained on the
local CD-ROM. It aso allows convenient access via the network to other packages and
more recent package versions stored on web servers.

C.5.2 Using apt-get

Once you've configured sources.list, you can use apt - get to update information on
available packages, to install a package, or to upgrade installed packages.

C.5.2.1 Updating Information on Available Packages

To update information on available packages, issue the following command:
apt - get update

C.5.2.2 Installing a Package

To install a specified package, issue the following command:

apt-get install
package
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where package specifies the name of the package to be installed.

C.5.2.3 Upgrading Installed Packages

To automatically upgrade all installed packages to the latest available version, issue the
following command:

apt - get upgrade
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C.6 Package Contents and Installation
Commands

This section gives details on the installation and configuration of packages mentioned throughout
the book.

C.6.1 Chapter 5: Installing and Configuring X Windows

Table C.1 describesthe X serversincluded in Debian GNU/Linux and identifies the supported
cards and chipsets.

Table C.1: X Serversfor Accelerated Graphics Cards

Package Supported Cardsand Chipsets

xserver-8514 IBM 8514/A and other compatible cards

xserver-AGX All AGX cards

xserver-1128 #9 Imagine 128 (including Series 1) cards

xserver-Mach32 | ATI cards using the Mach32 chipset

xserver-Mach64 | ATI cards using the Mach64 chipset

xserver-Mach8 | ATI cards using the Mach8 chipset

xserver-P9000 | Diamond Viper and other PO000 cards (excluding cards using the 9100)

xserver-S3 #9 cards, most Diamond cards, some Orchid cards, and others

xserver-S3V Cards using the S3 ViRGE chipset, including the DX, GX, and VX
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xserver-W32 ET4000/W32 cards, excluding standard ET4000 cards

Table C.2 describes other X-related packages you should install in order to run X.

Table C.2: Recommended X-Related Packages

Package Description

xbase-clients Miscellaneous X clients

xcontrib XFree-contributed clients

xfonts-100dpi 100-dpi fontsfor X servers

xfonts-75dpi 75-dpi fontsfor X servers

xfonts-base Standard fonts for X servers

xfonts-scalable | Scalable fontsfor X servers
xfree86-common | Basic components of the X Windows System
xlib6g Shared libraries for X clients

Xpmég X Pixmap libraries

xserver-common | Components common to X servers

xterm X terminal emulator

C.6.2 Chapter 6: Using X Windows

Table C.3 describes the packages you should install in order to run GNOME.

Table C.3: GNOME-Related Packages

Package Description

gmc GNOME file manager

task-gnome-apps GNOME applications and utilities
task-gnome-desk GNOME desktop

task-gnome-game GNOME games

task-gnome-wm GNOME window managers

wmaker-gnome Window Maker compiled with GNOME support

wmaker -user sguide-ps | Window Maker Users Guide

C.6.3 Chapter 8: Using Linux Applications and Clients

Debian's rigid adherence to exclusively open-source software means that many programs, like
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WordPerfect or Applixware, are not (currently) available as Debian packages. Often, though, apre-
compiled binary is available; follow the instructions (usually found in a README file) to install
the software.

C.6.3.1 Installing Star Office
To install StarOffice, install the Debian package st ar of f i ce3 and follow the instructions that

accompany it. You'll also need to download the StarOffice files from Sun's web site,
http://www.sun.com/products/staroffice/.

C.6.3.2 Installing Applix

To install Applixware, download the files from the Applix web site, http://www.applix.com/.

C.6.3.3 Installing WordPerfect for Linux

Toinstall WordPerfect for Linux, download the files from Corel's Web site,
http://www.corel .com/.

C.6.3.4 Installing the Mesa and WINE packages

Table C.4 lists the packages you should install to experiment with WINE. Mesaand WINE are

frequently updated. Ideally, you should download the latest versions of Mesa and WINE from
http://www.winehg.com/. However, the WINE developers do not currently make Debian packages

available.

Table C.4: WINE-Related Packages

Package |Description

mesa3g |Mesagraphicslibarary
wine WINE

wine_doc | WINE documentation

C.6.4 Chapter 9: Playing Linux Games

DOOM and Quake Il pose different challenges while installing. The following sections will lead
you through the installation for each.

C.6.4.1 Installing Doom

Y ou can download Linux Doom and the required IWAD file from id Software's web site,
http://www.idsoftware.com/archives/. Y ou can download either an SVGA ( linuxsdoom) or X11 (
linuxxdoom) version of the game. The X 11 version requires some deprecated libraries that are no
longer part of the Debian distribution; it can't be run without extraordinary measures. However, id
Software has released the source code for Doom, and at |east one Debian developer has compiled
an X11 version of Doom that's compatible with the current libraries. See the mail list archive on
the Debian web site, http://www.debian.org/.
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To install the files, move to the directory into which you downloaded them and issue the following
commands:

tar zxvf |inuxsdoomtar. gz
gunzi p doom 1. 8. wad. gz

If you prefer, you can download and install the DOSEMU package, which lets you run the MS-
DOS version of Doom under Linux.

C.6.4.2 Installing the quake2 package

Toinstall Quake Il under Linux, you'll need the quake?2 package and the game data. Y ou can
obtain the game datain any of several ways. The best way is by purchasing the retail Quake Il CD-
ROM. However, if you want merely to try out the game, you can download the Windows 9x demo
file.

Toinstall Quake Il, issue the following command:
apt - get quake?2

If your video card has Voodoo accel eration and you want to enable the acceleration, you'll face
several challenges. See /usr/doc/quake2/README for details. Also see the Linux Quake HOWTO
(_http://www.linuxquake.com/howto/Quake-HOWTO.html).

C.6.4.3 Installing game data from the Quake 1l CD-ROM

If you have the Quake II CD-ROM, mount it and copy the filesin the Install/Data directory (and
all its subdirectories) to the current working directory. To copy the subdirectories, use the -r
argument:

mount -t 1509660 /dev/cdrom /cdrom
cp -r /cdronflnstall/Datal*

Now you can delete some unneeded files:

rm-f /usr/local/quake2/*.dlI
rm-f /usr/local/quake2/ quake2. exe
rm-f /usr/local/quake2/ baseq2/ ganex386. dl |

C.6.4.4 Installing Game Data from the Quake Il Demo

If you have the self-extracting demo file ( g2-314-demo-x86.exe or a similarly named file) rather
than the CD-ROM, place the file in the current working directory and use the unzi p utility to
extract its contents:

unzi p g2-314- deno- x86. exe

If your file has a different name, adjust the command accordingly. If your system doesn't include
theunzi p package, you'll haveto instal it before you can extract the contents of the demo file.

Then, rearrange some files and del ete others:
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rm-rf Splash Setup.exe
nv I nstall/Datal baseq2 .
nv | nstall/Data/ DOCS docs
rm-rf Install

rm-f baseq2/ ganex86. dl |

C.6.5 Chapter 10: Setting Up a Linux-Based LAN
These packages will help establish alocal network.
C.6.5.1 Installing the lynx package

When installing the | ynx package, the configuration script asks what default URL should be used
when invoking | ynx. If you have afavorite web page that's available at al times - even when
you're not dialed into your ISP, for example - you can specify that page. Otherwise, you may find
it convenient to specify the URL file:/usr/doc/lynx/lynx_help/lynx _help main.html, the main

| ynx help page.

C.6.5.2 Installing the samba package

Toinstall sanba, install the packages listed in Table C.5.

Table C.5: Samba-Related Packages

Package |Description

samba A Microsoft-compatible network server.
samba-doc | Samba document.
smbclient | Samba client.

swat Web-based configuration tool for Samba.

The sanba configuration script will ask if you want to run sanba as a daemon or from
inetd.conf. If your expected usageis quite low, it's appropriate to run sanba from inetd.conf;
otherwise you should run it as a daemon.

The sanba configuration script will also ask if you are going to use encrypted passwords. Y ou
should respond yes in order to configure sanba to work properly with Windows 98 and Windows
NT. To establish an encrypted password for a user, issue the smbpasswd command. For
example:

debi an: / et c/ sanba# snbpasswd
debi an: / et c/ sanba# snbpasswd bntcarty
New SMB passwor d:

Ret ype new SMB passwor d:
Password changed for user bntcarty.

To use swat , you must add a line to the /etc/servicesfile:

swat 901/tcp
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Place the new line so that the number of the related service (901) is properly sequenced.

Y ou must also add aline to /etc/inetd.conf:

swat stream tcp nowai t . 400 root /usr/sbin/swat swat
You may find it convenient to add the line near the line that refersto snbd, if any.

At present, swat isconsidered unstable, though the author has used it extensively without
difficulty. Nevertheless, you may want to obtain an updated version - when available - from the
Debian web site, http://www.debian.org/.

C.6.6 Chapter 11: Getting Connected to the Internet

While most of these packages are available as Debian packages, Netscape Navigator is not (at least
not yet). More information is available in each subsection.

C.6.6.1 Installing the wvdial package
Toinstal wdi al , issue the following command:
apt-get install wdi al

The installation script asks you for:

« Your Internet service provider's dial-in phone number
« Your login name
« Your password

Next, theinstall script scans your serial ports to locate your modem and establish its configuration.
Generally, the scan is successful; however, some systems hang, forcing you to reboot the system
and configure the modem manually.

Here's atypical wvdial.conf file, as built by the configuration script:

[ Di al er Def aul ts]

Phone = 1-714-555-0612

Usernanme = bntcarty

Password = abrupti

New PPPD = yes

Modem = /dev/ttyS0O

Baud = 57600

Initl = ATZ

Init2 = ATQDO V1 E1 SO0=0 &Cl &D2 S11=55 +FCLASS=0

C.6.6.2 Installing Netscape Navigator

Netscape Navigator is subject to distribution restrictions, which prevent it from being included in
the Debian GNU/Linux distribution. However, you can install Navigator by downloading and
installing the packages netscape-base-4, netscape-base-45, netscape-java-45, navigator-base-45,
navigator-nethel p45, and navigator-smotif45, which are available on the Debian web site,
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http://www.debian.org/.

C.6.6.3 Installing the seyon package

Toinstall seyon, simply install the package by using the command:
apt-get --install seyon

A sample configuration dialog follows:

Do you have a color X11 systen? (Y/n)y
Wiere is your nodem | ocat ed?

(0) /dev/ttySO (equivalent to DOS COWL)
(1) /dev/ttySl (equivalent to DOS COWR)
(2) /dev/ttyS2 (equivalent to DOS COMVB)
(3) /dev/ttyS3 (equivalent to DOS COWM)
Enter (0/1/2/3) ->1

Modem configured for: /dev/ttySl

*** | nportant ***
Users nust be added to the 'dialout' group to allow access to the nodem
devi ce.

To add theuser bntcart y, for example, to thedi al out group, issue the command
addgroup bntcarty di al out

C.6.6.4 Installing the minicom package

Toinstall m ni com issue the following commands:

apt-get install mnicom

Them ni comconfiguration will ask if you want to use the Meta ( Alt) key asthem ni com
command key. Doing so precludes you from using m ni comunder X, so you should normally
respond No. After installing m ni comyou can set system-wide options by issuing the command

m ni com -s

You must belogged inasr oot to accomplish this. Aswith seyon, ordinary users cannot access
m ni comunless they are members of the di al out group.

C.6.7 Chapter 12: Setting Up a Linux-Based WAN

U.S. law forbids the export of strong cryptography software. Consequently, the secure shell
packages cannot be included on the CD-ROM accompanying this book.

C.6.7.1 Installing the apache package
To install the Apache web server, issue the following commands:

apt-get install apache

file:///E|/O'Reilly/O'Reilly%20-%20Learning%20...y-Learning%20Debian%20GNU%20Linux/appc_06.html (7 of 8) [15/05/2002 21:15:48]


http://www.debian.org/

[Appendix C] C.6 Package Contents and Installation Commands

The configuration script will ask:
The email address of the server administrator (ServerAdmin).

Specify your email address.
The absolute path of the directory that will be the root directory (DocumentRoot).

Specify /var/www or another directory.
What port Apache should listen on

Specify 80 or another port of your choice. If you specify a port other than 80, users must
include the port in the URL of each page accessed.
Whether you want to manually choose the modules to be loaded

Normally, you should respond No.
Whether to save changes to the configuration files

Normally, you should respond Y es.
Whether to restart Apache

Normally, you should respond Y es.
C.6.7.2 Installing the ssh client and server package

Owing to U.S. export laws, these packages do not appear on the CD-ROM. To install the Secure
Shell client and server, issue the following commands:

apt-get install ssh

Y our sources.list file must point to a source for non-US packages.
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D. Managing the Boot Process

Contents:
Booting Linux

Boot Disks

Thelilo Loader

The loadlin L oader

Boot Parameters

Using Loadable Ethernet Drivers

In this appendix, you'll learn more about how to boot a Linux system; in
particular, you'll learn more about configuring your computer system to boot
any of several operating systems. The chapter focusesonl i | o and| oadl i n,
the most popular utilities for booting Linux systems, explaining their
capabilities and options in considerable detail.

D.1 Booting Linux

When you boot a PC, you cause it to execute a small program known as a boot
loader. The purpose of the boot loader isto locate and read into memory the
first stage of an operating system and transfer control to it. The operating
system then locates and reads its remaining components as needed.
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The simplest way to boot Linux is by using afloppy diskette. By doing so,
you're able to leave the boot information on your hard drive untouched,
ensuring that you can still boot Microsoft Windows or another operating system
stored on the same hard drive. Moreover, some operating Systems and virus
protection programs prevent modification of the boot information on your hard
drive. By booting from afloppy diskette, you avoid several potential problems.

However, many users find booting from afloppy diskette slow or inconvenient.
Y ou don't have to boot Linux from afloppy diskette; you can boot Linux in any
of several other ways. The two most popular alternativesare by usingl i | o,
which replaces the boot |oader stored on your hard drive, or | oadl i n, which
lets you first boot DOS and then boot Linux from DOS.

This chapter cannot describe the entire range of issuesinvolved in booting
Linux. Much of the information in this chapter is taken from several Linux
HOWTOs that contain additional useful information on booting Linux:

. BootPrompt-HOWTO
. CD-Writing-HOWTO
. CDROM-HOWTO

. Ethernet-HOWTO

. Ftape-HOWTO

. Hardware-HOWTO
. Multi-Disk-HOWTO
. PCI-HOWTO

. PCMCIA-HOWTO
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D.2 Boot Disks

Even if you don't want to boot Linux from afloppy diskette, you should create
and keep on hand a Linux boot floppy. If something goes wrong with your
system, preventing you from booting in the normal way, you may be able to
boot your system by using the floppy diskette. Then, you can diagnose and
repair the problem and get back to business as usual.

D.2.1 Creating a Boot Disk

The Debian GNU/Linux install program gives you the option of creating a boot
diskette when you install Linux. Y ou should exercise this option each time you
install Linux, so that you have afresh boot disk containing software consistent

with that stored on your hard drive.

However, you can easily create a boot diskette after the installation is complete.
To do so, insert ablank floppy diskette into your system's floppy drive. Log on
asr oot and issue the following command:

nkboot
ker nal

For ker nal , substitute the name of the file that contains the kernal you want to
place on the boot disk, usually vmlinuz.
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D.2.2 Using a Boot Disk

Insert the boot disk into your system's floppy drive. If your system is turned off,
power up your system. If your system isturned on, first shut down the active
operating system in the proper manner, then restart the system. Linux should
then boot from the floppy diskette.

To use your boot disk, your system's CMOS must be configured to allow
booting from the floppy drive. If your system boots from its hard drive even
when the boot floppy is present, you must change your system's CMOS
configuration. The relevant option is generally named Boot Sequence, Boot
Order, or something similar. The value you want is generally labeled A:,C: or
something similar. Consult your system's documentation for further

information.
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D.3 The lilo Loader

Most PCs can be booted from afloppy drive or hard drive; many recently
manufactured PCs can be booted from a CD-ROM drive. The first sector of a
disk, diskette, or partition is known as the boot sector. The boot sector
associated with adisk or diskette (the first sector of the disk or diskette) is know
as the master boot record. In order for a diskette or disk to be bootable, it must
contain a boot loader, which can reside in:

. The boot sector of the floppy diskette.

. The master boot record (MBR) of the first hard disk or the first CD-
ROM drive, if the PC supports booting from a CD-ROM diskette.

. Theboot sector of aLinux file system partition on the first hard disk.

. The boot sector of an extended partition on the first hard disk.

Thel i | o loader, or simply | i | o, isasimple boot loader that can load Linux,
Microsoft Windows 3.x and 9x, and other popular operating systems. Most
usersinstall | i | o onthe MBR of their system'sfirst hard disk. That way, when
the system is started, it boots| i | o, which can be used to load Linux,
Microsoft Windows, or another operating system.

The Debian GNU/Linux installation procedure automatically installs| i | o as

part of the base system. Therefore, you don't need toinstall | i | 0; you merely
need to configure it.
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However, before configuring | i | 0, you should make a fresh startup diskette
for your system. If you have more than one operating system on your hard
drive, make a startup diskette for each. Then, test each startup diskette. If you
have a startup diskette for each operating system on your hard drive, you'll be
able to start each operating system even if the MBR becomes damaged.

Youcanedit! i | o'sconfiguration file, /etc/lilo.conf, by using your favorite
text editor. Thel i | o User's Guide, found in the /usr/doc/lilo directory,
describes the format of the configuration file directives. Here's atypical
lilo.conf file:

boot =/ dev/ hda2
r oot =/ dev/ hda2
I nstal | =/ boot/ boot. b
map=boot / map
vga=nor nal
del ay=20
| mage=/vnl i nuz
| abel =Li nux
read-only

Table D.1 describes the directives used in the examplefile:

Table D.1: Commonly Used lilo Directives

Directive Description

boot = Specifies the device or partition to which the boot imageis
written.
r oot = Specifies the partition which will be mounted as root when

the kerndl isloaded.

I nstal | = | Specifiesthefilethat is used to create the boot sector. This
file normally residesin /boot.

map= Specifiesthe file that indicates the location of the kernel. This
file normally residesin /boot.

vga= Specifies the video mode set when the kernel is loaded.
Possible valuesare nor nal , ext ended, and ask, or a
decimal number that gives the video mode.
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del ay= Specifies the delay (in tenths of a second) before
automatically booting the default kernel, which isthe first
specified in the configuration file.

| mage= Specifies thefile that contains the kernel image.
| abel = Specifies the name by which the kernel image is known.

r ead- onl y | If present, specifies that the root file system will be mounted
read-only.

After revising the configuration file, yourun | i | o by issuing the command:
/sbin/lilo

Thiscauses| i | o to update the master boot record or boot sector, according to
theinformation in its configuration file. Then, you can boot your system
according tothe latest | i | o specifications.

To boot your system, | i | 0 usesyour system's BIOS, which may not be able to
load a Linux kernel (or other program) stored beyond cylinder 1023 of your
hard drive. If you'reinstalling Linux to a preexisting hard drive, you may not be
able to place your Linux kernel in an appropriate location. In that case, you
won't be ableto usel i | o to boot your system.
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D.4 The loadlin Loader

Another way of booting Linux isby using | oadl i n, an MS-DOS program that
can load aLinux kernel. Toload Linux, | oadl i n relieson MS-DOS rather
than your system's BIOS; therefore, | oadl i n can load akernel stored beyond
cylinder 1023. More generally, it can load a kernel from any filesystem or
location accessible to MS-DOS.

However, | oadl i n cannot be run from a DOS Prompt Window within
Windows 3.x or 9x. Y ou must start your system in MS-DOS mode in order for
| oadl i ntowork. By making the proper entriesto your config.sysfile, you
can create a convenient boot menu that lets you boot MS-DOS, Windows, or
Linux.

D.4.1 Installing loadlin

Thel oadl i n program must have access to the file containing the Linux
kernel you want to boot. The easiest way to get this file onto your Windows
system isto boot Linux, make sure the Windows filesystem that corresponds to
the Windows C: drive is mounted, and copy the kernel file. The following
commands assume that your Windows filesystem is mounted as /mnt/c and that
you want to store the kernel in the directory c:\linux.

nkdir /mmt/c/li nux
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cp /boot/vminuz /mmt/c/linux/vminuz

Thel oadl i n program needs to know the identity of your Linux root partition.
To learn the name of the root partition, issue the command:

nmount
The command reports all the mounted devices:

/ dev/ hda2 on / type ext2 (rw)

none on /proc type proc (rw

/ dev/ hdal on /boot type ext2 (ro)

none on /dev/pts type devpts (rw, node=0622)
/ dev/ hdc on /cdromtype is09660 (ro)

The root partition is the partition mounted as/. Here, it's/ dev/ hda2. Make a
note of the partition name. Then, boot your Microsoft Windows system and
copy the file loadlin.exe from the /dosutils directory to a convenient location on
your hard drive.

D.4.2 Using loadlin

Totest| oadl i n, restart your Windows system in MS-DOS mode, by clicking
on Start =+ Shut Down, choosing Restart in MS-DOS Mode from the Shut
Down Windows dialog box that appears, and clicking on OK. Whenthe MS-
DOS prompt appears, change to the directory containing | oadl i n and issue
the command:

loadlin c:\linux\vminuz root=/dev/hd
XN ro

where/ dev/ hd xn istheroot partition of your Linux system, which you
earlier recorded. If your Linux files are stored in a directory other than \linux,
you must adjust the command's first argument appropriately. Your Linux
system should boot. If it does not, check your work and try again.

D.4.3 Configuring loadlin

Onceyou're satisfied that | oadl i n works with your system, you can
configure your system to make using | oadl i n more convenient. Microsoft
Windows supports a simple boot menu that will et you decide whether to boot
Linux or Windows. To create such a boot menu, boot Microsoft Windows and
use Notepad to add the following lines to the top of your config.sysfile:
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[ menu]

nmenui t enFLi nux, Boot Li nux
menui t enFW n95, Boot W ndows 95
menudef aul t =Li nux, 15

[ 11 nux]
shell =c:\linux\loadlin.exe @:\Iinux\bootopts.txt

[ W N95]

If you're using Windows 3.x or Windows 98 rather than Windows 95, change
the file accordingly.

The config.sysfileislocated in the root directory of the C: drive. If your system
has no config.sysfile, create one using the lines given.

Now, add the following lines to the top of your autoexec.bat file:

goto %onfi g%
:W n95

The autoexec.bat fileislocated in the root directory of the C: drive. If your
system has no autoexec.bat file, create one using the lines given.

Finally, use Not epad to create the file bootopts.txt in the \linux directory. The
file should have the contents similar to the following:

c:\linux\vminuz root=/dev/hd
XN ro

Be sure to substitute the name of your Linux root partition for the placeholder
/ dev/ hd xn.You can specify additional optionsif you like. The next section
introduces you to the most popular ones.

Now, when you boot your system, you'll see a convenient menu that lets you
type adigit to choose which operating system you want to boot.

Another convenient way to usel oadl i n with Windows 95 (but not Windows
98) isto create a program shortcut that switches your system to MS-DOS mode
and runs| oadl i n. Launch the dialog box for creating the shortcut by right
clicking on the desktop and clicking on New —+ Shortcut. The dialog lets you
specify the contents of the autoexec.bat and config.sys files. The former should
be empty and the latter should contain the line:

shel |l =c:\linux\loadlin.exe @:\I|inux\bootopts.txt
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D.5 Boot Parameters

When you boot your system by using | oadl i n, you can specify severa
parameters that control the boot process. Such parameters are sometimes
needed to take advantage of unusual hardware devices, large amounts of RAM
(more than 128 MB), and so on. Similarly, when you boot by using | i | 0, you
can also boot parameters to control the boot process; you can specify | i | 0's
boot parameters by using | i nuxconf or by editing | i | o's configuration file.
Y ou can also specify boot parametersto | i | o by typing them in response to

| il o'sprompt.

Boot parameters are specified using a two-part directive that includes:

. the name of the parameter
. anoptiona list of options, which consists of an equals sign (=) followed
by a comma-separated list of option values

No spaces may appear in the directive. As an example, the following directive
specifies the identity of the Linux root partition:

r oot =/ dev/ hdal

Y ou can specify multiple directives by separating them with a space. For
example, the following specifies the identity of the Linux root partition and
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specifies that the root partition isinitially mounted read-only, so that a thorough
check of its filesystem can be performed:

root =/ dev/ hdal ro

Most directives are interpreted by the kernel, though | i | 0 isaso capable of
processing directives. If you specify adirective that neither the kernel nor

| i I o understands (assuming you'reusing | i | 0), adirective that includes an
equalssignispassed to thei ni t process as an environment variable. You've
learned about environment variables in Chapter 13, Conquering the BASH
Shell. A non-kernel directive that doesn't include an equals sign is passed to the
I ni t process. An example of this usage is specifying the directive si ngl e,
which causesi ni t to start your system in single-user mode:

root =/ dev/ hdal ro single

Thisdirective is especially useful when booting your systemusing ! i | o; by
specifying the single directive in responseto | i | 0's command prompt, you can
boot your system in single-user mode.

D.5.1 General Boot Arguments

Table D.2 describes some of the most popular and useful boot arguments. These
arguments apply to your system as awhole; in subsequent sections you'll learn
about other boot arguments that apply to specific devices or functions. In
addition to boot arguments previously introduced, the table describes the

r eser ve argument, which is helpful in avoided system memory conflicts.

Table D.2: Selected General Boot Arguments

Argument |Description and options

init= Specifies arguments passed by the kernel to thei ni t process.

menF Specifies the amount of physical memory available to Linux;
lets you instruct Linux to avoid high memory areas used by
some systems for BIOS or caching. Y ou can specify the
amount as a hexadecimal number, or as a decima number
followed by k or M, denoting kilobytes or megabytes,
respectively.
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reser ve= | Specifies |/O ports that must not be probed. The port number is
specified by using a hexadecimal number and the rangeis
specified by using a decimal number. For example,
reser ve=0x320, 32 specifiesthe 1/O ports 320- 33f must
not be probed.

ro Initially mount the root filesystem in read-only mode, so that a
more effective filesystem check can be done.

root = | dentifies the root filesystem:
* /dev/fd n,floppydisk n(Oor 1)
* [ dev/ hd xn, partition n of IDE drive x (ato d)

* /[ dev/ sd xn, partition n of SCSI drive x (ato €)

rw Initially mount the root filesystem in read-write mode; do not
perform afilesystem check.

vga= Specifies the default display mode set before booting.
Specifying vga=ask will causel i | o tolist the available
video modes. Y ou can then specify the desired mode in place of
ask.

Note: Thisargument isinterpreted by | i | o and will have no
effect if another loader is used.

D.5.2 RAM Disk Boot Arguments

Table D.3 describes several boot arguments used in working with RAM disks.

Y ou won't likely need to specify any of these; but knowing about them may
help you understand boot specifications written by others, including those used
by Debian GNU/Linux.

Table D.3: Selected RAM Disk Arguments

Argument Description and options

| oad_randi sk= Specifies that aramdisk is not to be loaded (0) or is
to be loaded (1).
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pronpt _randi sk= | Specifies whether to provide a prompt instructing the
user to insert afloppy containing aramdisk (1) or
provide no such prompt (O).

randi sk_si ze= Specifies the amount of RAM to be allocated to a
ramdisk. If not specified, the default valueis4 MB.

randi sk_start= |Specifiesthe offset (in disk blocks from the start of
the boot media) of the ramdisk data; lets a kernel and
ramdisk data occupy the same floppy disk.

D.5.3 SCSI Host Adapter Boot Arguments

Table D.4 describes the most often used boot arguments related to SCSI host
adapters. Table D.5 describes the options used by the SCSI host adapter boot
arguments and other boot arguments.

Table D.4: Selected SCSI Host Adapter Arguments

Argument Description and options

advansys= Advansys SCSI host adapter:

| obase, [
| obase, [
| obase, [
| obase]]]

ahalb52x= Adaptec ahal51x, adal52x, aic6260, aic6360, and
SB16-SCSI SCSI host adapters:

| obase[,
irqf,
scsi _id[,

reconnect [,
parity]]]]
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ahalb42=

Adaptec ahal54x SCSI host adapter:

i obase[,
buson, busoff [,
dnmaspeed] ]

al C7XXXx=

Adaptec aha274x, aha284x, aic7xxx SCSI host
adapters:

ext ended,
no_reset

AMB3C974=

AMD AM53C974-based SCSI host adapters:

scsi-id,
dev_id,
dmaspeed,
of f set

See thefile linux/driver 5/scsi/README.AM53C974.

busl ogi c=

BusL ogic SCSI controller:

Many options are available. See the BootPrompt-
HOWTO.

eat a=

EATA SCSI host adapter:

I obase, [
I obase, [
I obase, [
I obase] ] ]

f domai n=

Future Domain SCSI controller:

i obase,

irqf,
scsi _id]
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I Nn2000=

max- scsi -l uns=

ncr 5380=

ncr 53c400=

ncr 53c406a=

Always SCSI host adapter:

The driver for the Always SCSI controller accepts
options in somewhat different format than other
drivers. See the BootPrompt-HOWTO.

Specifies the maximum number of SCSI logical units
to be probed; lets you avoid probing devices that
might lock up the SCSI bus.

NCR 5380-based SCSI host adapters:

| obase,
i rq,

dna
menbase,

I rq,
dma

NCR 53c400-based SCSI host adapters:

| obase,
I rq
nmenbase,
irq

NCR 53c406a-based SCS| host adapters:

| obase,
irq,

pi 0
nmenbase,
I rq,

pi o
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ppa=

IOMEGA parallel port SCSI adapter for ZIP drive:

I obase,
speed_hi gh,
speed_| ow,
nybbl e

pasl6=

Pro Audio Spectrum SCSI host adapter:

i obase,
irq

st Ox=

Seagate ST-0x SCSI host adapter:

menbase,
irq

t128=

Trantor T128 SCSI host adapter:

nmenbase,
irq

t Nnc8xx=

Future Domain TM C-8xx and TMC-950 SCSI host
adapters:

menbase,
irq

uld- 34f =

Ultrastor SCSI host adapter:

I obase, [
I obase, [
I obase, [
I obase] ] ]
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wd7000= Western Digital WD7000 SCSI host adapter:

I rq,
dng,
| obase

For example, from Table D.4 you can learn that Adaptec ahal54x SCSI host
adapters use a boot argument having the form:

| obase[,
buson, busof f [,
dmaspeed] ]

Table D.5 helps you understand the form of thei obase option and the other

italicized options. Thei obase option, for example, lets you specify the I/0O
port associated with the SCSI host adapter. Don't include the square bracketsin
your boot argument; they merely indicate which options must be present. For
example, you can specify aboot argument for an Adaptec ahal54x SCSI host
adapter by writing only ani obase option; the remaining options are optional.
However, asindicated by the square brackets, if you include abuson option,
you must includeabusof f option. Similarly, to include the dnaspeed
option, you must include each of the other options. Here's an example of a
complete boot argument:

ahal542=0x300, 11, 4

Table D.5: Selected Boot Prompt Options

Option Description and options

busof f The interval (number of microseconds) during which
the device will relinquish the ISA bus, specified asa
decimal integer; for example, 4.

buson The interval (number of microseconds) during which
the device will dominate the ISA bus, specified asa
decimal integer; for example, 11.

ctl The 1/0 port used for control, specified asa
hexadecimal number; for example, 0x300.
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cyl , head, sect

dev_ id

dna

dmaspeed

ext ended

magi ¢c_nunber

no_reset

| obase

irq

I S _pas_card

menbase

parity

pi o

reconnect

The geometry of the storage device, specified as three
integers denoting the number of cylinders, heads, and
sectors, respectively.

A SCSl device with which the host adapter
communicates, specified as adecimal integer; for
example, 2.

The DMA (direct memory access) channel by used by
the device, specified as a decimal integer; for example,
3.

Therate (in MB/sec.) a which DMA transfers are
performed, specified as adecimal integer; for example,
5.

Specifies whether extended tranglation for large disksis
enabled ( 1) or not ( 0).

Specifying the value 79 causes the driver to attempt to
work, even if the firmware version is unknown; other
values are ignored.

Specifies whether the driver should reset the SCSI bus
when setting up the host adapter at boot ( 1) or not (
0).

An 1/O port, specified as a hexadecimal number; for
example, 0x300.

A hardware interrupt number, specified as a decimal
integer; for example, 5.

Specifies whether a Pro Audio Spectrum card is used (
PAS); otherwise, do not specify this option.

The base address of a memory region used for memory-
mapped |/O, specified as a hexadecimal number; for
example, 0x2000.

Specifies whether the SCSI host adapter uses parity (
1) or does not use parity ( 0).

Specifieswhether i nsl and out sl multi-byte
instructions ( 1) ori nb and out b single-byte
instructions ( 0) are used.

Specifies whether the SCSI host adapter is allowed to
disconnect and reconnect ( 1) or holds a connection
until the operation is complete ( 0).
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scsi_id The ID by which the SCSI host adapter identifiesitself,
specified as a decimal integer; for example, 7.

To determine a proper value for options described in Table D.5, you must often

know something about the hardware structure of your system. The procedures
described in Chapter 2, Preparing to Install Linux will help you.

D.5.4 IDE Hard Drive and CD-ROM Boot Arguments

Table D.6 describes the most commonly used boot arguments associated with
IDE hard rives and CD-ROM drives. Refer to Table D.7 to determine the form
of theitalicized options,

Table D.6: Selected IDE Hard Drive Arguments

Ar gunent |Description and Options

| de0= IDE hard drive or CD-ROM:
* al i 14xx, probe for, and support, the ail4xx interface.

* cnd640_vl b, probe for, and support, the cmd640 chip
(required for controllers using a VLB interface).

e dt c2278, probe for, and support, the dtc2278 interface.
* ht 6560b, probe for, and support, the ht6560b interface.
* d6580, probe for, and support, the qd6580 interface.

* unt 8672, probe for, and support, the umc8672 interface.
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hd x

i de x

IDE hard drive or CD-ROM (' x denotes the physical device,
and must be aletter from a to h):

* aut ot une, which specifies that the driver should attempt to
tune the interface to the fastest possible mode and speed.

* cdr om which specifies that the driveis a CD-ROM drive.

* cyl, head, sect, which specifies the geometry of the
drive.

* none, which specifies that the drive is not present - do not
probe.

* nopr obe, which specifies that the driver should not probe
for the device.

* nower r, which specifies that the WRERR_STAT bit should
be ignored on this drive.

IDE hard drive or CD-ROM (' x specifies the physical device,
and must be adigit from 0 to 3):

* aut ot une, which specifies that the driver should attempt to
tune the interface to the fastest possible mode and speed.

® | obase, which specifiesthe I/O port used by the drive.

* | obase , ctl,which specifiesthe /O port and control
port used by the drive.

® | obase , ctl , irq,whichspecifiesthel/O port,
control port, and IRQ used by the drive.

* noaut ot une, which specifies that the driver should not
attempt to tune the interface for fastest mode and speed.

* nopr obe, which specifies that the driver should not probe
for the device.

* seri al i ze, which specifiesthat 1/0O operations should not
be overlapped.

D.5.5 Non-IDE CD-ROM Drive Boot Arguments
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Table D.7 describes the most common boot arguments for non-IDE CD-ROM
drives. Refer to Table D.5 to determine the form of theitalicized options.

Table D.7: Selected CD-ROM Arguments

Argument Description and Options
azt cd= Aztech CD-ROM:
| obase[,

magi ¢c_nunber ]

cdu3dla= Sony CDU-31A or CDU-33A CD-ROM:

| obase, [

irqf,
| s_pas_card]]

sonycd535= | Sony CDU-535 CD-ROM:

| obase[,
I rq]

gscd= Goldstar CD-ROM:

| obase

I Spl6= ISP16 CD-ROM:

[

port[,

i rqf,

dme] J1[[,]
drive_type]
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ncd= Mitsumi CD-ROM:
| obase, [
irql,

wai t _val ue] ]

opt cd= Optical Storage CD-ROM:

| obase

cn06= Phillips CD206 CD-ROM:

[

| obase] [,
I rq]

sj cd= Sanyo CD-ROM:

| obase[,

i rqf,
dma_channel ] ]

sbpcd= SoundBlaster Pro CD-ROM:

| obase,
type

D.5.6 Floppy Drive Boot Arguments

A few systems require special boot arguments to make best use of their floppy
drives. Table D.8 describes the most common boot arguments related to floppy

drives. The file README.fd in linux/drivers/block describes additional
arguments. Floppy drives that are not well behaved may malfunction if you
specify thedar i ng option, which you should use only with care.

Table D.8: Selected Floppy Disk Arguments and Options
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Argument and Option Description

fl oppy=asus_pci Specifies that
only unitsOand 1
are allowed, to
work around
problem with
BIOS of certain
ASUS
motherboards.

fl oppy=dari ng Specifies that the
floppy controller
iswell behaved,
allowing more
efficient
operation.

fl oppy=0, dari ng Specifies that the
floppy controller
may not be well
behaved
(default).

f I oppy=t hi nkpad Specifies that the
systemisan IBM
Thinkpad.

fl oppy=no_unexpected i nterrupts or Specifiesthat a

fl oppy=L40SX message should
be printed when
an unexpected
interrupt is
received. Thisis
required by IBM
L40SX laptopsin
certain video
modes.

D.5.7 Bus Mouse Boot Arguments

Two boot arguments provide bus mouse support. The first supports the
Microsoft bus mouse:

nsnouse=
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irq
The second supports any non-Microsoft bus mouse:

brmouse=
I rq

Each argument accepts a single option specifying the IRQ associated with the
mouse.

D.5.8 Parallel Port Printer Boot Arguments

The Linux printer driver claims all available parallel ports. If you want to
access a device other than a printer attached to a parallel port, you must instruct
the printer driver to reserve only the ports associated with printers. To do so,
usethel p boot argument, which takes asits options alist of ports and IRQs
use to support printers. For example, the following boot argument specifies two
printers:

| p=0x3bc, 0, 0x378, 7

Thefirst printer is on port 0x3bc and the second ison port 0x378. Thefirst
printer uses a special IRQ-less mode known as polling, so its IRQ is specified
as 0. The second printer uses IRQ 7.

To disable al printers, specify | p=0.
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4 PREVIOUS Appendix D NHEXT
Managing the Boot Process

D.6 Using Loadable Ethernet Drivers

Early versions of Linux used a so-called monoalithic kernel. At that time, Linux
distributions typically included several kernels, offering support for a variety of
devices that might be needed to boot and install a Linux system. Devices not
needed to boot and install a system - so-called special devices - had second-
class status. To access special devices, users had to compile customized kernels
that included support for those devices. When a user added adeviceto a
system, it was often necessary to compile a new kernel, which was something
of an inconvenience.

More recent versions of Linux feature a modular kernel, which alows driversto
be dynamically loaded on command. This makes it much easier than before to
configure your Linux system to support Ethernet cards and other special
devices. Debian GNU/Linux is generally able to configure your primary
Ethernet card automatically, by probing for it during installation of Linux.

However, the autoprobe doesn't always succeed. Moreover, if you have more
than one Ethernet card, the installation program sets up only thefirst card it
finds. To set up additional cards, you need to know a bit about Linux's loadable
modules.

D.6.1 Dynamically Loading a Modular Driver
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To dynamically load a modular driver, you issue the following command:

I nsnmod
driver

Wheredr i ver specifiesthe module to be loaded. Table D.9 lists modular
Ethernet drivers and the cards they support. As an example, the command:

I nsnod ne2k- pci

|loads the modular driver for the PCl-based NE2000 Ethernet card.

Table D.9: Modular Ethernet Drivers and Supported Cards

Driver Cards

3c501 3Com 3c501

3c503 3Com EtherLink Il

3c505 3Com EtherLink Plus

3c507 3Com EtnerLink 16

3c509 3Com EtherLink I11

3c515 3Com EtherLink XL

8390 National Semiconductor NS8390
a2065 Commodore/Ameristar A2065
ac3200 Ansel Communications AC3200 (EISA)
apri cot Apricot 82596

ar cnet ARCnet COM9026 and COM 20020
ari adne Village Tronic Ariadne

at 1700 Allied TelesisAT1700

atari _bi onet |Atari BIONET-100

atari _pansnet |Atari PAMsNet

atarilance Atari VME Lance

cops LocaTak PC
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dedx5 EtherWORKS DE425, DE434, DE435, DE450, DES00,
DC21040, DC21041, DC21142, DC21143

de600 D-Link DE-600

de620 D-Link DE-620

depca DEPCA/EtheeWORKS DEPCA, DE100, DE101,
DE200, DE201, DE202, DE210, DE422

dgrs Digi RightSwitch SE-X

e2100 Cabletron E2100

eepro Intel EtherExpress Pro/10

eepr 0100 Intel EtherExpress Pro/100

eexpress Intel EtherExpress

epi c100 SMC 83c170 EPIC/100

et h16i |CL EtherTeam 16i, EtherTeam 32 (EISA)

ew k3 EtherWORKS DE203, DE204, DE205

hp- pl us HP PCLAN/Plus

hp HPLAN

hp100 HP J2585A, J2585B, J2970, J2973, J2573Compex
ReadyLink ENET100-VG4Compex FreedomLine
100/VG

hydr a Hydra Amiganet

I bt r IBM token ring

| ance Allied Telesis AT1500HP J2405ANE 2100, 2500

ne NE1000, NE2000 (non-PCl)

ne2k- pci NE2000 (PCI)

ni 52 Rascal-Interlan N15210

ni 65 Rascal-Interlan N16510

pcnet AMD PCnet32- and PCnetPCl-based cards
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rt 18139 Cards based on the RTL8129 and RTL 8139 PCI
Ethernet chips, such as:

ALFA GFC2206

Allied Telesyn AT2550

Genius GF100TXR (RTL8139)
NDC Communications NE100TX-E
SIS 900 (PCl)

SMC 1211TX (PCI)

snc-ultra SMC Ultra, UltraEZ, Ultra32
snc9194 SMC 9000

tlan Various Compaq and Olicom cards
tulip Cards based on the DEC

21040/21041/21140/21142/21143, such as:

Accton EtherDuo PCIl, EN1207
Adaptec ANAG90L/C, ANABILL/TX
C-NET CNE-935

Cogent EM 100, EM 110, EM400, EM 960, EM 964
Quartet

Danpex EN-9400P3

D-Link DFE500-Tx, DE-530CT, DFE-540TX
Linksys EtherPCI

Kingston EtherX KNT40T, EtherX KNE100TX
Netgear FX310 TX 10/100

SMC EtherPower, 8432BT, EtherPower10/100,
EtherPower10/100
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Surecom EP-320X
tul i p (cont.) Thomas Conrad TC5048

Znyx ZX 312 EtherAction, ZX314, ZX 315 EtherArray,
ZX342, ZX344, ZX 345, ZX 346, ZX 348, ZX351

wavel an AT&T/NCR GISWavelL AN
wd WD8003, WD8013
yellowfin Packet Engines G-NIC

When adriver isloaded, it generally probes to locate the supported device. In
case an autoprobe fails, most drivers let you specify the I/O port and IRQ by
using a command like the following:

I nsnod ne2k=pci 1 0=0x280 irqg=11

Some cards support additional options; these are documented in the file
Jusr/src/linux/Documentati on/networ king/net-modul es.txt.

D.6.2 Loading Modular Drivers at Boot Time

The Linux kernel automatically loads modules specified in the module
configuration file, /etc/conf.modules. So, once you've determined the proper
module and options required by your Ethernet card, you can add aline or two to
the module configuration file so that your card will be made ready to operate
each time you boot your system.

Theal i as directive associates alogical module name with an actual module.
Logical module names specify types of devices, for example, et hO specifies
the first Ethernet card in asystem and et h1 specifies the second Ethernet card
in a system. Suppose your system includes two Ethernet cards: a non-PCl-based
NE2000 and an SMC EtherPower, which is based on DEC's TULIP chip. You
could use the following directives to automatically load these modules at boot
time:

alias ethO ne
alias ethl tulip

If adriver requires options, you can specify them by using anopt i ons
directive, which has the following form:

options
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driver argunent=

val ue[,
val ue, .. .]
ar gunent =
val uel,
val ue, .. .]

For example, you might specify the 1/O port and IRQ used by the NE2000 card
like this:

options ne i0=0x280 irq=12

Most |SA modules accept parameterslikei 0=0x340 and i r g=12 onthe
insmod command line. Y ou should supply these parameters to avoid probing
for the card. Unlike PCI and EISA devices, ISA devices sometimes cannot be
safely auto-probed.

D.6.3 Administering Modular Drivers

Thel snmod command, which takes no arguments, lists the loaded modular
drivers. To unload a modular driver, specify the driver as the argument of the
r mmod command. For example, to remove the ne driver, issue the command:

r nmmd ne

By specifying the - a argument, you can cause r nmod to unload every unused
module; that is, every module not associated with an operational device:

rommod -a

Y ou can't remove a module that's in use; therefore, you must shut down the
device before removing it. To shut down an Ethernet device, you can use
| i nuxconfi g. Or, you can issue the following command:

i fconfig eth
n down

where et h n specifiesthe logical device (for example, et hO or et h1).

4 PREVIOUS HOME MEXT
D.5 Boot Parameters BOOK INDEX E. Linux Command Quick
Reference
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4 PREVIOUS Appendix E MEXT »

E. Linux Command Quick
Reference

The following list describes some of the most useful and popular Linux
commands. Consult the man page for each command to learn about additional

arguments and details of operation.
adduser wuserid

Creates a new userid, prompting for necessary information (requires
r oot privileges).
apr opos keyword

Searches the manual pages for occurrences of the specified keyword and
prints short descriptions from the beginning of matching manual pages.

at tine
at -f file tine

Executes commands entered viast di n (or, by using the alternative
form, the specified file) at the specified time. The time can be specified
in avariety of ways; for example, in hour and minute format hh: nmor
in hour, minute, month, day, and year format hh: mm m dd/ yy.

at g
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Prints descriptions of jobs pending viathe at command.
atrmjob

Cancels execution of ajob scheduled viatheat command. Usetheat g
command to discover the identities of scheduled jobs.

bg

bg j obs

Places the current job (or, by using the alternative form, the specified
jobs) in the background, suspending its execution so that a new user
prompt appears immediately. Usethej obs command to discover the
identities of background jobs.

cal nonth year

Prints a calendar for the specified month of the specified year.
cat files

Prints the contents of the specified files.
cd
cd directory

Changes the current working directory to the user's home directory or
the specified directory.

chgrp group files

chgrp -R group files

Changes the group of the specified files to the specified group. The
alternative form of the command operates recursively, changing the
group of subdirectories and files beneath a specified directory. The
group must be named in the /etc/groups file, maintained by the
newgr oup command.

chnod node files

chnmod -R node files

Changes the access mode of the specified files to the specified mode.
The alternative form of the command operates recursively, changing the
mode of subdirectories and files beneath a specified directory.

chown userid files

chown -R userid files

Changes the owner of the specified files to the specified userid. The
alternative form of the command operates recursively, changing the
owner of subdirectories and files beneath a specified directory

cl ear
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Clears the terminal screen.
cmp filel file2

Compares two files, reporting al discrepancies. Similar to thedi f f
command, though the output format differs.

cp filel file2

cp files directory

cp -Rfiles directory

Copies afileto another file or directory, or copies a subdirectory and all
its filesto another directory.

dat e

date date

Displays the current date and time or changes the system date and time
to the specified value, of the form MMddhhmryy or MMddhhmmyyyy.
df

Prints the amount of free disk space on each mounted filesystem.
diff filel file2

Comparestwo files, reporting all discrepancies. Similar to the cnp
command, though the output format differs.
dnesg

Prints the messages resulting from the most recent system boot.
du
du directories

Prints the amount of disk space used by the current directory (or the
specified directories) and its (their) subdirectories.

echo string

echo -n string

Prints the specified text on the standard output stream. The -n option
causes omission of the trailing newline character.
fdf ormat devi ce

Formats the mediainserted in the specified floppy disk drive. The
command performs alow-level format only; it does not create a
filesystem. To create afilesystem, issue the nkf s command after
formatting the media.

fdi sk device
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Edits the partition table of the specified hard disk.

fg
fg jobs

Brings the current job (or the specified jobs) to the foreground.
file files

Determines and prints a description of the type of each specified file.
find path -nane pattern -print

Searches the specified path for files with names matching the specified
pattern (usually enclosed in single quotes) and prints their names. The
f i nd command has many other arguments and functions; see the online
documentation.

finger users

Prints descriptions of the specified users.
free

Displays the amount of used and free system memory.
ftp hostnane

Opens an FTP connection to the specified host, allowing filesto be
transferred. The FTP program provides subcommands for accomplishing
file transfers; see the online documentation.

grep pattern files

grep -i pattern files

grep -n pattern files

grep -v pattern files

Search the specified files for text matching the specified pattern (usually
enclosed in single quotes) and print matching lines. The -i option
specifies that matching is performed without regard to case. The -n
option specifies that each line of output is preceded by the file name and
line number. The -v option reverses the matching, causing non-matched
lines to be printed.

gzip files

gunzip files

Compress (or expand) the specified files. Generally, a compressed file
has the same name as the original file, followed by . gz.
head files

Prints the first several lines of each specified file.
host nane
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host nane nane

Displays (or sets) the name of the host.
I nfo

Launches the GNU Texinfo help system.
init run_|evel

Changes the system run level to the specified value (requiresr oot
privileges).
| nsnod nodul e

Dynamically loads the specified module (requiresr oot privileges).
| obs

Displays all background jobs.
i spell files

Checks the spelling of the contents of the specified files.

kill process_ids
kill - signal process_ ids
kill -1

Kills the specified processes, sends the specified processes the specified
signal (given as a number or name), or printsalist of available signals.
killall program
killall - signal program

Kills all processes that are instances of the specified program or sends
the specified signal to all processes that are instances of the specified
program.

| n old new

In -s old new

Creates a hard (or soft) link associating a new name with an existing file
or directory.
| ocate pattern

L ocates files with names containing the specified pattern. Uses the
database maintained by the updat edb command.

| pq

Prints the entries of the print queue.
| pr files
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Prints the specified files.
| prm j ob

Cancels printing of the specified print queue entries. Usel pq to
determine the contents of the print queue.

| s

s files
ls -a files
ls -1 files

ls -IR files

Lists (non-hidden) filesin the current directory or the specified files or
directories. The -a option lists hidden files as well has non-hidden files.
The -I option causes the list to include descriptive information, such as
file size and modification date. The -R option recursively lists the
subdirectories of the specified directories.

mai |
Launches asimple mail client that permits sending and receiving email
messages.

man title

man section title

Prints the specified man page.
nkdir directories
nkdir -p directories

Creates the specified directories. The -p option causes creation of any
parent directories needed to create a specified directory.
nkfs -t type device

Creates afile system of the specified type (such asext 2 or nsdos) on
the specified device (requiresr oot privileges).
nkswap devi ce

Creates aLinux swap space on the specified hard disk partition (requires
r oot privileges).
nore file

Lets the user peruse afile too large to be displayed as a single screen
(page) of output. The nor e command provides many subcommands that
let the user navigate the file. For example, the Space key moves forward
one page, the b key moves back one page, and the q key exits the
program.

nount
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nount device directory
nount -0 option -t type device directory

Prints the mounted devices or mounts the specified device at the
specified mount point (generally a subdirectory of /mnt). The mount
command consults /etc/fstab to determine standard options associated
with a device. The command generally requiresr oot privileges. The -o
option allows specification of avariety of options; for example, r o for
read-only access. The -t option allows specification of the filesystem
type (for example, ext 2, nsdos, or i s09660, the filesystem type
generaly used for CD-ROMS).

nv pat hs target

Moves the specified files or directories to the specified target.
newgr oup group

Creates the specified group.
passwd
passwd user

Changes the current user's password, or that of the specified user
(requiresr oot privileges). The command prompts for the new
password.

pi ng host

Sends an echo request via TCP/IP to the specified host. A response
confirms that the host is operational.
pr files

Formats the specified files for printing, by inserting page breaks and so
on. The command provides many arguments and functions.

ps

ps - Aux

Displays the processes associated with the current userid or displays a
description of each process.
pwd

Prints the absolute path corresponding to the current working directory.
r eboot

Reboots the system (requiresr oot privileges).
reset

Clears the terminal screen and resets the terminal status.
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rmfiles

rm-i files
rm-f files
rm-if files
rm-rf files

Deletes the specified files or (when the -r option is specified) recursively
deletes al subdirectories of the specified files and directories. The -i
option causes the command to prompt for confirmation; the -f option
suppresses confirmation. Because deleted files cannot generally be
recovered, the -f option should be used only with extreme care,
particularly when used by ther oot user.

rndir directories

romdir -p directories

Deletes the specified empty directories or (when the -p option is
specified) the empty directories aong the specified path.

shut down m nut es

shutdown -r m nutes

Shuts down the system after the specified number of minutes el apses
(requiresr oot privileges). The -r option causes the system to be
rebooted once it has shut down.

sleep tine

Causes the command interpreter to pause for the specified number of
seconds.
sort files

Sorts the specified files. The command has many useful arguments; see
the online documentation.
split file

Splits afile into several smaller files. The command has many
arguments; see the online documentation.

Ssu

Su user
Su -

Su - user

Changesthe current userid to r oot or to the specified userid (the latter
requiresr oot privileges). The - option establishes a default
environment for the new userid.

swapon devi ce
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Enables use of the specified device for swapping (requiresr oot

privileges).
swapoff device

Disables use of the specified device for swapping (requiresr oot
privileges).
sync

Completes all pending input/output operations (requiresr oot

privileges).
tail file
tail - nfile
tail -f file

Prints the last several lines of the specified files. The -n option specifies
the number of lines to be printed. The -f option causes the command to
continuously print additional lines as they are written to the file.

tal k user

Launches a program that allows a chat-like dialog with the specified
user.

tar cvf tar file files

tar zcvf tar file files

Creates atar file with the specified name, containing the specified files
and their subdirectories. The z option specified that the tar file will be
compressed.

tar xvf tar file

tar zxvf tar file

Extracts the contents of the specified tar file. The z option specified that
the tar file has been compressed.
t el net host

Opens alogin session on the specified host.
top

Prints adisplay of system processes that's continually updated until the
user pressesthe q key.
tracerout e host

Uses echo requests to determine and print a network path to the host.
unount device

Unmounts the specified filesystem (generally requiresr oot privileges).
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upti nme

Prints the system uptime.

w
Prints the current system users.

wal |
Prints a message to each user except those who've disabled message
reception. Type Ctrl-D to end the message.

we files

Prints the number of characters, words, and lines in the specified files.

Table E.1 identifies Linux commands that perform functions similar to MS-

DOS commands. The operation of the Linux command is not generally
identical to that of the corresponding MS-DOS command. See the index to this
book or the Linux online documentation for further information about Linux
commands.

Table E.1: MS-DOS Commands and Related Linux Commands

MSDOS Linux

ATTRI B chnod

CD cd

CHKDSK df ,du

DELTREE rm-R

DI R ls -1

DOSKEY (built-in; no need to launch separately)
EDI T ae, vi,andsoon
EXTRACT tar

FC cnp,diff

FDI SK f di sk

FI ND grep

FORVAT f df or mat
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MORE nor e
MOVE nv
SORT sort
START at , bg
XCOPY, XCOPY32 |cp
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Open Publication License, Draft v0.4, 8 June 1999

F.11. REQUIREMENTS ON BOTH
UNMODIFIED AND MODIFIED
VERSIONS

The Open Publication works may be reproduced and distributed in whole or in
part, in any medium physical or electronic, provided that the terms of this
license are adhered to, and that this license or an incorporation of it by reference
(with any options elected by the author(s) and/or publisher) is displayed in the
reproduction.
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Proper form for an incorporation by reference is as follows:

Copyright (c) <year> by <author's name or designee>. This
material may be distributed only subject to the terms and
conditions set forth in the Open Publication License, vX.Y or
later (the latest version is presently available at

http: //mwww.opencontent.or g/openpub/).

The reference must be immediately followed with any options elected by the
author(s) and/or publisher of the document (see section V1).

Commercial redistribution of Open Publication-licensed material is permitted.
Any publication in standard (paper) book form shall require the citation of the
original publisher and author. The publisher and author's names shall appear on
all outer surfaces of the book. On all outer surfaces of the book the original
publisher's name shall be aslarge as the title of the work and cited as possessive
with respect to thetitle.
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Open Publication License

F.3 lll. SCOPE OF LICENSE

The following license terms apply to all Open Publication works, unless
otherwise explicitly stated in the document.

Mere aggregation of Open Publication works or a portion of an Open
Publication work with other works or programs on the same media shall not
cause thislicense to apply to those other works. The aggregate work shall
contain a notice specifying the inclusion of the Open Publication material and
appropriate copyright notice.

SEVERABILITY.

If any part of thislicenseisfound to be unenforceable in any
jurisdiction, the remaining portions of the license remain in force.
NO WARRANTY.

Open Publication works are licensed and provided "as is" without
warranty of any kind, express or implied, including, but not limited to,
the implied warranties of merchantability and fitness for a particular
purpose or awarranty of non-infringement.
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F.4 V. REQUIREMENTS ON MODIFIED
WORKS

All modified versions of documents covered by this license, including
trandations, anthologies, compilations and partial documents, must meet the
following requirements.

1. The modified version must be labeled as such.

2. The person making the modifications must be identified and the
modifications dated.

3. Acknowledgement of the original author and publisher if applicable

must be retained according to normal academic citation practices.

The location of the original unmodified document must be identified.

The original author's (or authors) name(s) may not be used to assert or

imply endorsement of the resulting document without the original

author's (or authors) permission.

oA
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F.5V. GOOD-PRACTICE
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In addition to the requirements of thislicensg, it is requested from and strongly
recommended of redistributors that:

1. If you are distributing Open Publication works on hardcopy or CD-
ROM, you provide email notification to the authors of your intent to
redistribute at |east thirty days before your manuscript or media freeze,
to give the authors time to provide updated documents. This notification
should describe modifications, if any, made to the document.

2. All substantive modifications (including deletions) be either clearly
marked up in the document or else described in an attachment to the

document.

Finally, while it is not mandatory under thislicense, it is considered good form
to offer afree copy of any hardcopy and CD-ROM expression of an Open
Publication-licensed work to its author(s).
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Glossary

Absolute Path

See Path.
Access Mode

An attribute of afile or directory, which determines what operations a user may
perform on the file or directory.
Alias

An aternative name for acommand.
Argument

A parameter that controls the operation of a program or command.
Background

A background program is temporarily suspended from execution and does not interact
with the user. See Foreground.
BIOS (Basic Input/Output System)

The program built into a computer to control its operation, especially the booting of an

operating system. Most computers let the user configure various BIOS options by
means of a special screen or set of screens.
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Boot diskette

A diskette that contains the parts of an operating system needed to start the operating
system.
Boot Sector

A sector that contains aloader program for starting an operating system.
Browser

A client program that operates under user control, especially aweb client.
Client

A program that makes a request (generally viaa network) of a server.
Command Interpreter

A program that accepts commands and executes (interprets) them.
Daemon

A program that runsin the background; that is, without user interaction.
Desktop

A work environment provided by a graphical user interface, generally including a
video monitor background, a screen saver, and one or more taskbars and icons.
Distribution

A combination of aLinux kernel, a suite of UNIX-like command programs, and other
software for installing and maintaining a Linux system.
DNS (Domain Name Server)

A computer that trand ates hostnames to | P addresses on behalf of requesting clients.
Dotted Quad Notation

A form of representing a 32-bit | P address, consisting of 4 numbers from 0 to 255,
each separated from the others by a dot.
EIDE (Enhanced Integrated Drive Electronics)

Anincremental improvement of the IDE standard for hard drives, designed to better
accommodate large capacity drives.
Ethernet

A standard for sending data packets across networks, focused on the electronic
signaling issues.
Foreground
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A foreground program runs and interacts with the user. See Background.
FTP (File Transfer Protocol)

A protocol for transferring data files across a TCP/IP network.
GNU

GNU stands for "GNU's not Unix," and refers generally to software distributed under
the GNU Public License (GPL).
GPL (GNU Public License)

The GNU Public License provides for free access to software published under its
terms. Users are allowed to copy, modify, and redistribute GPL software.
Graphical User Interface (GUI)

A graphical user interface is aprogram that lets the user interact with a computer
system in a highly visual manner, with a minimum of typing. Graphical user interfaces
usually require a high-resolution display and a pointing device, such as a computer
mouse.

Hidden File

A file having a name that begins with adot (.). Such files are not listed by thel s
command unless a special argument ( -a) is specified.

Home Directory

A directory provided for the personal files and directories of a user.
Host

A computer attached to a network.
Hostname

A name by which a host is known to other hosts on a network.
HTML

Hypertext Markup Language is the form in which web documents are transmitted and

interpreted by browsers.

IDE
A popular standard for internal hard drives and CD-ROM drives of IBM-compatible
systems.

Internet
A relatively loose federation of computer networks that permits data to be widely
transferred among computers.

|P Number
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A number that identifies a host, corresponding to a network interface associated with
the host.
Kernel

The part of an operating system that contains the most primitive functions upon which
other, more sophisticated functions depend.
Kill

To terminate a process.
LILO

A program often used to load the Linux kernel from a hard drive or boot diskette.
Man Page

A document that describes a Unix command or file, readable by using the man
command.
Master Boot Record (MBR)

Thefirst sector of a hard drive, which by convention contains aloader program for
starting an operating system.
Mount

To make afilesystem available for use.
Operating System

A program that provides a user interface and an application interface (which makes it
possible for application programs to run) and manages computer System resources.
Option

A command argument that takes one of a small number of values. Command
arguments that specify files (for example) are not options.
Package

A file that contains a set of related files that can be installed as a unit.
Partition

An areaof ahard disk, generally allocated to a specific operating system (though
perhaps usable by multiple operating systems).

Path
A path denotes the location of afile or directory. The path is an absolute path if it gives
the complete path, beginning with the root directory and including every subdirectory.
Otherwise, the path is arelative path.

PPP
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Point-to-point protocol, the most popular way of connecting a computer to the Internet
viaadialup modem.
Process

An instance of arunning program.
Prompt

A character or series of characters displayed by a command interpreter to inform the
user that execution of acommand has been completed and the interpreter is ready to
accept a new command.

Relative Path

See Path.
root

The specially privileged userid used to perform Unix system administration.
Root Directory

The unique directory that has no parent directory. All other directories are children of
the root directory or its subdirectories.
Route

A path along which data packets move from host to host across a network.
Run Level

The operating mode of a UNIX system; for example, single-user, multi-user without
networking, or multi-user with networking.
Script

A series of commands, stored in afile for subsequent or repeated execution.
SCSl

A popular standard for internal and external hard drives and other peripherals.
Search Path

A series of directories automatically searched by a command interpreter in order to
locate the program file that corresponds to a command to be executed.
Server

A program that responds to client requests, which are generally transmitted over a
network.
Shell

A command interpreter.
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Swap File

A disk file or partition used to temporarily store information when system memory
runs low.
Symbolic Link

A filesystem entity that lets you associate an alternative name with afile or directory.
System Administrator

The user who installs, configures, and otherwise maintains the software (and possibly
the hardware) associated with a computer system.
TCP/IP (Transmission Control Protocol/Internet Protocol)

A standard method of sending data packets across a computer network, focused on the
routing and connection issues.
Terminal

A combination of a keyboard and monitor, which together provide the capability to
interact with a computer system.
Text Editor

A program that lets you create and modify the contents of text files.
Telnet

A protocol for establishing alogin session via TCP/IP on aremote system.
Userid

The unique identifier associated with a system user.
Window Manager

A program that manages a graphical user interface, determining the appearance of
windows (by providing standard elements such astitle bars, for example) and
determining the response to operations such as clicking on the desktop.

Working Directory

The directory that isimplicitly combined with arelative path reference to determine
the corresponding absol ute path reference.
X Server

A program that implements X for some platform and type of video hardware.

A sophisticated and powerful graphical user interface implemented on a variety of
computer platforms.
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dpkg package management tool : C.3. Using dpkg

drag and drop operations : 6.5.4. Using the File Manager
drawers (GNOME desktop) : 6.7.1. The GNOME Panel
drawing program (StarDraw) : 8.1.2.2. Running StarOffice
driveicon (GNOME desktop) : 6.5.3.3. Drive icon

drive letters
2.3.1. How Hard Disks are Organized

2.3.3.2. Identifying an unused partition
2.3.3.4. Using thefips utility
mapping to file share : 10.4.1. Microsoft Windows Client

drives

hard : (see hard disks)

local, configuring : 7.2.1. Configuring Local Drives
dsel ect package management tool : C.4. Using dselect
dselect program : 3.1.3.6. Choosing Packages

exiting : 3.1.4.5. Exiting dselect
DSR (modem indicator) : 11.7.1. Using seyon
DTR (modem indicator) : 11.7.1. Using Sseyon
dual boot : 1.3. Reasons to Choose or Not Choose Linux
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13.2.5. Shell Scripts

13.2.7. Shell Variables
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ELF (Extension Language Facility) : 8.1.1.1. Running Applixware
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fetchmail package for receiving/reading : 12.3. Using aMail Server
PGP-encrypted : 8.1.2.2. Running StarOffice
sending/mail server for sending/receiving : 12.3. Using aMail Server
of server administrator : 12.2.1.3. The httpd.conf File
travelling and : 13.3.4. Periscope: A Useful Networking Script
enabling virtual memory : 2.3.3.4. Using the fips utility
encryption : 12.4. Configuring a Secure Shell Server

Enlightenment window manager
6.2.1. Copying and Pasting Text

6.3.2. Enlightenment
configuring : 6.5.1. Launching GNOME and Enlightenment
using : 6.5.1. Launching GNOME and Enlightenment
environment variables : (see shells, variables for)
error files, web server : 12.2.1.3. The httpd.conf File
error messages : 13.2.6. Input/Output Redirection and Piping

http://www.oreilly.de/catalog/debian/chapter/index/idx_e.html (1 of 3) [15/05/2002 21:17:43]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/author.html
http://www.oreilly.de/catalog/debian/chapter/ch13_02.html#CH13-PGFID-73994
http://www.oreilly.de/catalog/debian/chapter/ch13_02.html#CH13-PGFID-74108
http://www.oreilly.de/catalog/debian/chapter/ch13_02.html#CH13-PGFID-73864
http://www.oreilly.de/catalog/debian/chapter/ch08_01.html#CH08-PGFID-752955
http://www.oreilly.de/catalog/debian/chapter/ch12_03.html
http://www.oreilly.de/catalog/debian/chapter/ch08_01.html#CH08-PGFID-753055
http://www.oreilly.de/catalog/debian/chapter/ch12_03.html
http://www.oreilly.de/catalog/debian/chapter/ch12_02.html#CH12-PGFID-447763
http://www.oreilly.de/catalog/debian/chapter/ch13_03.html#CH13-PGFID-74494
http://www.oreilly.de/catalog/debian/chapter/ch02_03.html#CH02-PGFID-684004
http://www.oreilly.de/catalog/debian/chapter/ch12_04.html
http://www.oreilly.de/catalog/debian/chapter/ch06_02.html#CH06-PGFID-148958
http://www.oreilly.de/catalog/debian/chapter/ch06_03.html#CH06-PGFID-148995
http://www.oreilly.de/catalog/debian/chapter/ch06_05.html#CH06-PGFID-149047
http://www.oreilly.de/catalog/debian/chapter/ch06_05.html#CH06-PGFID-149047
http://www.oreilly.de/catalog/debian/chapter/ch12_02.html#CH12-PGFID-447763
http://www.oreilly.de/catalog/debian/chapter/ch13_02.html#CH13-PGFID-74043

Index

filerecorded in: 7.4. Viewing System Messages and Logs
error stream, standard : 13.2.6. Input/Output Redirection and Piping
letc/adduser.conf file: 7.1.6. Configuring Access to Shells
[etc/fstab file: 7.2.1. Configuring Local Drives
letc/fstab file : 4.4.1. Mounting and Unmounting Drives
/etc/group file
7.1.4.1. Creating agroup
7.1.4.4. Removing a member from a group
/etc/httpd/conf file: 12.2.1. Configuration
[etc/inetd.conf file : C.6.5.2. Installing the samba package
/etc/passwd file : 7.1.3. Changing a User Account Password
/etc/smb.conf file: 10.3.2. Configuring Samba
/etc/shadow file : 7.1.3. Changing a User Account Password
letc/shellsfile: 7.1.6. Configuring Accessto Shells
/etc/smb.conf file : 10.3.1. Samba Server Installation
/etc/smbusers configuration file : 10.3.1. Samba Server Installation
(ethO) Ethernet interface : 13.3.4. Periscope: A Useful Networking Script
Ethernet : 3.1.2.14. Configuring the network
Ethernet interface (ethO) : 13.3.4. Periscope: A Useful Networking Script
letc/smb.conf file : 10.3.4. Viewing Samba Server Configuration
Excel (Microsoft) : 8.1.1.1. Running Applixware
exim mail package: 3.1.4.4. Installing the selected packages
configuring after installation : 3.1.4.4. Installing the selected packages
log filesfor : 7.4. Viewing System Messages and L ogs
exit codes: 13.3.2. Exit Codes
exiting X Window System
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FAQ (Frequently Asked Questions) : 1.4.2. Newsgroups
FAQs (Frequently Asked Questions)

1.4.1. Web Pages

3.2.2. FAQs
FAT filesystems

1.2.3. Linux Features and Performance

2.3.1. How Hard Disks are Organized

FAT partitions: 2.3.3.4. Using the fips utility

fdisk utility

2.3.2. Viewing Partition I nformation

2.3.3.2. ldentifying an unused partition

features of Linux : 1.2.3. Linux Features and Performance

fetchmail package : 12.3. Using a Mail Server

file manager

6.5.3.1. Home directory icon

6.5.3.10. File Manager

file permissions : 4.3.5.9. Working with file permissions

filerecovery : 10.4.4. Using the Linux Samba Client for File Backup and Recovery

file shares

active, viewing : 10.3.3. Viewing Samba Server Status

mapping to drive letter : 10.4.1. Microsoft Windows Client
options for (Samba server) : 10.3.2.2. Configuring file share parameters

http://www.oreilly.de/catalog/debian/chapter/index/idx_f.html (1 of 4) [15/05/2002 21:17:49]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/author.html
http://www.oreilly.de/catalog/debian/chapter/ch01_04.html#CH01-PGFID-204389
http://www.oreilly.de/catalog/debian/chapter/ch01_04.html#CH01-PGFID-204372
http://www.oreilly.de/catalog/debian/chapter/ch03_02.html#DCH03-PGFID-111431
http://www.oreilly.de/catalog/debian/chapter/ch01_02.html#CH01-PGFID-204282
http://www.oreilly.de/catalog/debian/chapter/ch02_03.html#CH02-PGFID-683908
http://www.oreilly.de/catalog/debian/chapter/ch02_03.html#CH02-PGFID-684004
http://www.oreilly.de/catalog/debian/chapter/ch02_03.html#CH02-PGFID-683926
http://www.oreilly.de/catalog/debian/chapter/ch02_03.html#CH02-PGFID-683986
http://www.oreilly.de/catalog/debian/chapter/ch01_02.html#CH01-PGFID-204282
http://www.oreilly.de/catalog/debian/chapter/ch12_03.html
http://www.oreilly.de/catalog/debian/chapter/ch06_05.html#CH06-PGFID-149095
http://www.oreilly.de/catalog/debian/chapter/ch06_05.html#CH06-PGFID-149145
http://www.oreilly.de/catalog/debian/chapter/ch04_03.html#CH04-PGFID-483380
http://www.oreilly.de/catalog/debian/chapter/ch10_04.html#CH10-PGFID-461054
http://www.oreilly.de/catalog/debian/chapter/ch10_03.html#CH10-PGFID-460922
http://www.oreilly.de/catalog/debian/chapter/ch10_04.html#CH10-PGFID-460990
http://www.oreilly.de/catalog/debian/chapter/ch10_03.html#CH10-PGFID-460884

http://www.oreilly.de/catal og/debian/chapter/index/idx_f.html

parameters for (Samba server) : 10.3.2.2. Configuring file share parameters
file sharing : 10.3. Samba
File Transfer Protocol : (see FTP)
file transfer protocols, configuring (minicom program) : 11.7.2.2. Configuring file transfer

protocols
filename completion : 13.2.10. The Power of the Linux Shell

filename globbing : 13.2.3. Filename Globbing
filename metacharacters : 13.2.3. Filename Globbing
filenames
configuring (minicom program) : 11.7.2.1. Configuring filenames and paths
containing dot (.)
4.3.4.3. Displaying directory contents
4.3.4.4. Creating a directory
globbing of : 13.2.3. Filename Globbing
files
4.3.2. Filesystems
4.3.4.5. Removing a directory
backing up before deleting : 7.1.5. Deleting a User Account
binary : 12.1.1. Testing the FTP Server
character count : 13.2.6. Input/Output Redirection and Piping
combining : 4.3.5.7. Working with compressed files
commands for : 4.3.5. Working with Files
compressed/compressing : 4.3.5.7. Working with compressed files
copying
4.3.5.3. Copying afile
6.5.4. Using the File Manager
deleting
4.3.5.2. Removing afile
6.5.4. Using the File Manager
displaying contents of : 4.3.5.1. Displaying the contents of afile
expanding : 4.3.5.7. Working with compressed files
finding : 4.3.5.5. Finding afile

hidden
2.3.3.4. Using the fips utility

4.3.4.3. Displaying directory contents
13.2.5. Shell Scripts
installed from package, listing : C.3.3.4. List filesinstalled from a package
line count : 13.2.6. Input/Output Redirection and Piping
linksand : 4.3.5.8. Working with links
list of, displaying : 7.1.1. Creating a User Account
moving
4.3.5.4. Renaming or moving afile
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6.5.4. Using the File Manager
multimedia: 12.2.1.2. The srm.conf File
null : 13.2.6. Input/Output Redirection and Piping
old/new : 4.3.5.4. Renaming or moving afile
open, viewing : 10.3.3. Viewing Samba Server Status
permissions : 4.3.5.9. Working with file permissions
print job number : 4.3.5.6. Printing afile
printing : 4.3.5.6. Printing afile
gueueing to printer : 4.3.5.6. Printing afile
redirecting input/output to : 13.2.6. Input/Output Redirection and Piping
renaming

4.3.5.4. Renaming or moving afile

6.5.4. Using the File Manager

with links : 4.3.5.8. Working with links
tar files: 4.3.5.7. Working with compressed files
transferring viaFTP: 12.1.1. Testing the FTP Server
uncompressing : 4.3.5.7. Working with compressed files

uploads
11.6. gFTP FTP client

11.7.2.1. Configuring filenames and paths
11.7.2.2. Configuring file transfer protocols
wordcount : 13.2.6. Input/Output Redirection and Piping
filesystems
1.2.3. Linux Features and Performance
2.3.1. How Hard Disks are Organized
4.3.2. Filesystems
administering : 7.2. Filesystem Administration
CD-ROM filesystem : 7.2.1. Configuring Local Drives

mounting
7.2. Filesystem Administration

7.2.1. Configuring Local Drives
MS-DOS filesystem : 7.2.1. Configuring Local Drives
types of : 4.3.2. Filesystems
Windows 95/98 : 4.3.4.4. Creating a directory
filters: 13.2.6. Input/Output Redirection and Piping
finding files: 4.3.5.5. Finding afile
finding Linux : (see Linux distributions)
fips utility : 2.3.3.4. Using the fips utility
floppy disks: 4.3.2. Filesystems
formatting : 4.4.2. Formatting Floppy Diskettes
mounted by users: 7.2.1. Configuring L ocal Drives
mounting : 4.4.2. Formatting Floppy Diskettes
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unmounting : 4.4.2. Formatting Floppy Diskettes
floppy drives: 2.1.3. Drives

designators : 4.4.2. Formatting Floppy Diskettes
for condition : 13.3.3.6. The for command
format names, web server : 12.2.1.3. The httpd.conf File
formatting partitions : 2.3.1. How Hard Disks are Organized

forward slash (/)
4.3.3.2. The directory tree

4.3.4.4. Creating a directory
forwarding address : 12.2.1.2. The srm.conf File
free software : 1.2.2.2. Free software
Free Software Foundation (FSF) : 1.2.2.2. Free software

FTP (File Transfer Protocol)
client for Linux : 11.6. gFTP FTP client

FTP (File Transfer Protocol)
anonymous: 12.1. An FTP Server

hackersand : 12.1. An FTP Server

subsystem prompt : 12.1.1. Testing the FTP Server
FTPclient (Linux) : 12.1.1. Testing the FTP Server
FTP client (Microsoft Windows) : 12.1.1. Testing the FTP Server

FTP server
installing/configuring : 12.1. An FTP Server

newsgroups for : 12.1.1. Testing the FTP Server

password : 12.1.1. Testing the FTP Server

subsystem commands for : 12.1.1. Testing the FTP Server

testing : 12.1.1. Testing the FTP Server

userid : 12.1.1. Testing the FTP Server
FTPsites: 2.1.3. Drives
Full View button (swat tool) : 10.3.4. Viewing Samba Server Configuration
FVWM window manager : 6.3.1. FVWM
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games: 9. Playing Linux Games
Doom: 9.2.1. DOOM
GNOME : 6.4.2. GNOME
available with KDE desktop : 6.4.1. KDE
popular games : 9.2. Closeups of Some Popular Games
Quakell : 9.2.2. Quake |l
Starcraft : 9.2.3. Starcraft
gateways
3.1.2.14. Configuring the network
10.1. Introduction
Generd Electric: 1.2.2.1. The origins of Linux
geometry of hard disks: 2.3.1. How Hard Disks are Organized
gFTPclient : 11.6. gFTP FTP client

global variables (Samba server)
configuring : 10.3.2.1. Configuring global variables

optionsfor : 10.3.2.1. Configuring global variables
Globals button (Samba server) : 10.3.2.1. Configuring global variables
GNOME : C.6.2. Chapter 6: Using X Windows
GNOME CD player : 6.6.2. GNOME CD Player

GNOME desktop
6.3.1. FVWM
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6.3.2. Enlightenment
6.4.2. GNOME
applets and applications : 6.6. Using GNOME Applets and Applications
configuring : 6.7. Configuring GNOME
logging out : 6.5.2. Logging Out
using : 6.5.1. Launching GNOME and Enlightenment
GNOME terminal : 6.6.1. GNOME Terminal
GNOM E-compliant applications, appearance of : 6.7.3. The GNOME Control Center
GNU GPL : (see GNU Public License)

GNU Public License
1.2.2.3. Copyleft

1.2.2.6. Linux distributions

1.2.3. Linux Features and Performance
GNU's not Unix : 1.2.2.2. Free software
graphical applications

available with KDE desktop : 6.4.1. KDE

graphical user interface
(see aso X Window System)

1.2.2.5. The X Window System

13.1.2. Why L earn to Use the Shell?

newsgroups discussion of : 13.1.2. Why Learn to Use the Shell?
graphics adaptors : (see video cards)
graphics applications: 1.1. Linux at Home and at Work
group access permission : 4.3.5.9. Working with file permissions
group definitions, configuring : 7.1.4. Configuring Group Definitions
Group ID : 7.1.4.4. Removing a member from a group
groups

4.3.4.3. Displaying directory contents

4.3.5.9. Working with file permissions

administering : 7.1. User and Group Administration

creating : 7.1.4.1. Creating agroup

deleting : 7.1.4.2. Deleting agroup

members
adding : 7.1.4.3. Adding a member to a group

removing : 7.1.4.4. Removing a member from a group
web server : 12.2.1.3. The httpd.conf File
guest operating systems: 8.2.1. The VMware Virtual Platform
.gz files: 4.3.5.7. Working with compressed files
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hackers
encrypted passwords and : 3.1.3.3. Configuring shadow passwords

FTPand: 12.1. An FTP Server
secure shell serversand : 12.4. Configuring a Secure Shell Server
security options and : 10.3.2.1. Configuring global variables
hanging up (seyon program) : 11.7.1. Using seyon
hard disk drives : (see hard disks)
hard disk space : 2.1.3. Drives
obtaining sufficient : 2.3.3. Obtaining Sufficient Disk Space
hard disks : 2.3.2. Viewing Partition Information
booting from : 4.1.1. Booting the System
checking condition of : 2.3.3.4. Using the fips utility
configuration information for : 2.2.2. Collecting Configuration Information by Using

Windows

defragmenting : 2.3.3.4. Using the fips utility

installing new : 2.3.3.1. Installing a new disk drive
organization of : 2.3.1. How Hard Disks are Organized
partioning : 3.1.2.9. Partitioning a hard drive

preparing for installation : 2.3. Preparing Y our Hard Disk
selecting : 3.1.2.8. Selecting the hard drive

structure of : 2.3.1. How Hard Disks are Organized
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viewing partition information : 2.3.2. Viewing Partition Information
hard drives : (see hard disks)
hard links : 4.3.5.8. Working with links
hardware requirements : 2.1. Minimum Hardware Requirements
hash mark (#) : 7.2.1. Configuring Local Drives
header lines: 4.2.1. Command Structure
heads : 2.3.1. How Hard Disks are Organized
help : 3.2. Getting Help
for arguments: 4.2.2. Getting Help
for commands : 4.2.2. Getting Help
on CDs: 6.6.2. GNOME CD Player
for options : 4.2.2. Getting Help
help viewer (GNOME desktop) : 6.5.3.9. Help viewer
Hess, Joey : C.1. Packages
hidden files
2.3.3.4. Using the fips utility
4.3.4.3. Displaying directory contents
7.1.1. Creating a User Account
13.2.5. Shell Scripts
hide button (GNOME desktop) : 6.5.3.8. Hide button
history list
4.1.4. Correcting Commands
13.2.1. Typing Shell Commands
13.2.10. The Power of the Linux Shell
home directory : 4.3.3.1. Home and working directories
deleting : 7.1.5. Deleting a User Account
for new accounts: 7.1.1. Creating a User Account
home directory icon (GNOME desktop) : 6.5.3.1. Home directory icon
horizontal sync rate (xf86config) : 5.3. Configuring X
caution with : 5.3. Configuring X
Host Information dialog box : 10.2.6. Miscellaneous Network Configuration Options
host operating systems: 8.2.1. The VMware Virtua Platform

hostnames
10.1. Introduction

12.2.2. Startup and Use
choosing : 3.1.2.14. Configuring the network
hostsfile : 10.2.6. Miscellaneous Network Configuration Options
search path : 10.2.5. Hostname Search Path
web server : 12.2.1.3. The httpd.conf File
hosts allow option (Samba server) : 10.3.2.1. Configuring global variables
hosts, permissionsfor : 12.2.1.1. The access.conf file
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Index: L

LAN (Local AreaNetwork), Linux-based
administering : 10.2. Network Administration

setting up
C.6.5.1. Installing the lynx package
10. Setting Up aLinux-Based LAN
LanManager : 10.3. Samba

laptop computers
Debian GNU/Linux and : 3.2.4. The Debian Mailing Lists
large disk support : 2.3.2. Viewing Partition Information
launchers: 6.7.1. The GNOME Panel
launching programs: 13.2.2. Commands and Arguments
search path and : 13.2.8. The Search Path
LBA (logical block addressing) : 2.3.1. How Hard Disks are Organized
left mouse button : 6.2.2. Using Scrollbars
legacy applications: 8.2.1. The VMware Virtual Platform

licenses
1.2.1. PC Operating Systems

1.2.2.3. Copyleft
QT :6.4.1. KDE
line count : 13.2.6. Input/Output Redirection and Piping

links
4.3.4.3. Displaying directory contents
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Linux

4.3.5.8. Working with links

(see aso entries at Debian GNU/Linux)
1. Why Run Linux?
1.2.3. Linux Features and Performance
administering : 7. Configuring and Administering Linux
BASH shell : 13. Conquering the BASH Shell
case sensitivity : 4.1.2. Logging In
command interpreter : 13.1. The Linux Shell
commands : 4. Issuing Linux Commands
compared : 1.4.2. Newsgroups
configuring : 7. Configuring and Administering Linux
distributions

1.2.2. How Linux is Different

1.2.2.6. Linux distributions
features: 1.2.3. Linux Features and Performance
finding

1.2.2. How Linux is Different

1.2.2.6. Linux distributions
help : 3.2. Getting Help
history of : 1.2.2.4. The Linux kernel
installing : (see installing Linux)
logging in: 4.1.2. Logging In

for thefirst time: 3.1.4.5. Exiting dselect
modifying : 1.2.2. How Linux is Different
networking and : 10.1. Introduction
obtaining : 1.2.2.6. Linux distributions
originsof : 1.2.2.1. The origins of Linux

vs. other operating systems: 1.2.2. How Linux is Different

performance : 1.2.3. Linux Features and Performance
popularity : 1.1. Linux at Home and at Work
pronounciation of : 1.2. What is Linux?

reasons for choosing/not choosing
1. Why Run Linux?

13.3.4. Periscope: A Useful Networking Script

checklist for : 1.3. Reasons to Choose or Not Choose Linux

releases: 1.2.2.4. The Linux kernel

resources for further information
1.2.1. PC Operating Systems

1.4. Linux Resources on the Internet
13.3.6. Continuing Onward

running concurrently with Windows applications : 1.3. Reasons to Choose or Not
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Choose Linux
as Samba server client : 10.4.3. Linux Client
shells: 13.1.1. A Variety of Shells
power of : 13.2.10. The Power of the Linux Shell
usersof : 1.1. Linux at Home and at Work
uses at home/work : 1.1. Linux at Home and at Work
using applications and clients with Debian : C.6.3. Chapter 8: Using Linux

Applications and Clients
using viathe X Window System : 6. Using the X Window System
versions of : 1.2.2.4. The Linux kernel

Linux distributions
1.2.2. How Linux is Different

1.2.2.6. Linux distributions
3.1.1. The Installation Program User Interface
Linux Documentation Project : 1.4.1. Web Pages
Linux FAQ: 3.2.2. FAQs
Linux Journal : 13.3.6. Continuing Onward
Linux Journal web site: 1.4.1. Web Pages
Linux Magazine : 13.3.6. Continuing Onward
Linux Mall : 1.3. Reasons to Choose or Not Choose Linux
Linux partition
initializing : 3.1.2.11. Initializing a Linux partition
name of : 3.1.2.9. Partitioning a hard drive
Linux shells: 1.2.3. Linux Features and Performance
Linux Webring web site: 1.4.1. Web Pages
Linux-based LAN (Local Area Network), setting up : (see LAN)
lists

of devices: 4.3.1. Devices

of directories: 4.3.4.3. Displaying directory contents

of files: 4.3.5.1. Displaying the contents of afile

of shell variables: 13.2.7. Shell Variables

of system users: 4.1.3. Issuing Commands

of window managers : 6.3. Window Managers
(lo) loopback device : 13.3.4. Periscope: A Useful Networking Script
Local Area Network (LAN), Linux-based : (see LAN)
local time: 3.1.2.16. Configuring the base system

setting : 7.5.1. Setting the Current System Date and Time
locking (web server) : 12.2.1.3. The httpd.conf File
log files, web server : 12.2.1.3. The httpd.conf File
loggingin: 4.1.2. Logging In

login prompt : 4.1.1. Booting the System
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logging out : 4.1.6. L ogging Out
GNOME desktop : 6.5.2. Logging Out
logical block addressing (LBA) : 2.3.1. How Hard Disks are Organized
logical partitions: 3.1.2.9. Partitioning a hard drive
logical structure (hard disks) : 2.3.1. How Hard Disks are Organized
login group : 4.3.5.9. Working with file permissions
Logitech MouseMan : 5.3. Configuring X
logs, viewing : 7.4. Viewing System Messages and Logs
loopback device (l0) : 13.3.4. Periscope: A Useful Networking Script
loops : 13.3.3.7. The break and continue commands
Lotus 1-2-3: 8.1.1.1. Running Applixware
Lotus eSuite : 8.1.4. Other Desktop Applications
Lynx : 11.1. Connecting to the Internet
lynx, installing : C.6.5.1. Installing the lynx package
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Index: M

mail package (exim) : 3.1.4.4. Installing the selected packages
configuring after installation : 3.1.4.4. Installing the selected packages
log filesfor : 7.4. Viewing System Messages and L ogs

mail server
configuring : 12.3. Using aMail Server

sending/receiving email : 12.3. Using aMail Server
mailing lists : 3.2.4. The Debian Mailing Lists

main menu (GNOME desktop)
6.5.3.6. Main menu

6.7.2. The GNOME Main Menu
management tools (packages) : C.2. The Package Management Tools
manual pages: 4.2.2.1. Using man
Massachusetts Institute of Technology : (see MIT)
master user : 3.1.3.1. Establising a root password
media, removable : 4.4.1. Mounting and Unmounting Drives

members
adding to groups : 7.1.4.3. Adding a member to a group

listsof : 7.1.4.4. Removing a member from a group

removing from groups : 7.1.4.4. Removing a member from a group
memory : 2.1.2. Motherboard

configuration information for : 2.2.1. Information Y ou Need

http://www.oreilly.de/catalog/debian/chapter/index/idx_m.html (1 of 4) [15/05/2002 21:19:23]


http://www.oreilly.de/catalog/prdindex.html
http://www.oreilly.de/search.html
http://www.oreilly.de/catalog/debian/
http://www.oreilly.de/catalog/debian/author.html
http://www.oreilly.de/catalog/debian/chapter/ch03_01.html#DCH03-PGFID-111376
http://www.oreilly.de/catalog/debian/chapter/ch03_01.html#DCH03-PGFID-111376
http://www.oreilly.de/catalog/debian/chapter/ch07_04.html
http://www.oreilly.de/catalog/debian/chapter/ch12_03.html
http://www.oreilly.de/catalog/debian/chapter/ch12_03.html
http://www.oreilly.de/catalog/debian/chapter/ch03_02.html#DCH03-PGFID-111441
http://www.oreilly.de/catalog/debian/chapter/ch06_05.html#CH06-PGFID-149119
http://www.oreilly.de/catalog/debian/chapter/ch06_07.html#CH06-PGFID-149243
http://www.oreilly.de/catalog/debian/chapter/appc_02.html
http://www.oreilly.de/catalog/debian/chapter/ch04_02.html#CH04-PGFID-482963
http://www.oreilly.de/catalog/debian/chapter/ch03_01.html#DCH03-PGFID-111219
http://www.oreilly.de/catalog/debian/chapter/ch04_04.html#CH04-PGFID-483466
http://www.oreilly.de/catalog/debian/chapter/ch07_01.html#DCH07-PGFID-75286
http://www.oreilly.de/catalog/debian/chapter/ch07_01.html#DCH07-PGFID-75296
http://www.oreilly.de/catalog/debian/chapter/ch07_01.html#DCH07-PGFID-75296
http://www.oreilly.de/catalog/debian/chapter/ch02_01.html#CH02-PGFID-683803
http://www.oreilly.de/catalog/debian/chapter/ch02_02.html#CH02-PGFID-683825

http://www.oreilly.de/catal og/debian/chapter/index/idx_m.html

configuring with xf86config : 5.3. Configuring X
menu editor (GNOME desktop) : 6.7.2. The GNOME Main Menu
Merced 64-bit CPU : 1.2.2. How Linux is Different
Mesa: 8.2.2. WINE

installing : C.6.3.4. Installing the Mesa and WINE packages
messages, viewing : 7.4. Viewing System Messages and L ogs
Meta (Alt) key : C.6.6.4. Installing the minicom package
meta-information : C.1. Packages

metacharacters
case condition : 13.3.3.3. The case command

filename : 13.2.3. Filename Globbing
for command : 13.3.3.6. The for command
mgetty package : 12.5. Configuring a Dial-In Shell Server
Microsoft Excedl : 8.1.1.1. Running Applixware
Microsoft Office 97 : 8.1.2.2. Running StarOffice
Microsoft Office for Linux : 8.1. Linux Desktop Applications
Microsoft Windows : (see entries at Windows)
games: 9. Playing Linux Games
Microsoft Word : 1.1. Linux at Home and at Work
middle mouse button
6.2.1. Copying and Pasting Text
6.5.3.2. Desktop
MIME types (GNOME control center) : 6.7.3. The GNOME Control Center
mini-editor (BASH shell) : 13.2.1. Typing Shell Commands
minicom program
11.7. Using minicom and seyon
11.7.2. Using minicom
color display : 11.7.2.7. Running minicom
commands for : 11.7.2.7. Running minicom
installing : C.6.6.4. Installing the minicom package
running : 11.7.2.7. Running minicom
Minix : 1.2.2.4. The Linux kernel
MIRROR : 2.3.3.4. Using the fips utility
MIT (Massachusetts Institute of Technology) : 1.2.2.1. The origins of Linux

MIT (Massachusetts I nstitute of Technology)
1.2.2.5. The X Window System

5.1. What is X?
modems: 1.1. Linux at Home and at Work
configuring : 11.2. Configuring Y our Modem
with minicom program : 11.7.2.3. Configuring the seria port
for dial-in shell server connections: 12.5. Configuring a Dial-In Shell Server
options for, configuring (minicom program) : 11.7.2.4. Configuring modem and
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mgetty package : 12.5. Configuring a Dial-1n Shell Server

naming conventions : C.1. Packages

printing description of : C.3.3.1. Printing the description of a package
recommended/recommending : C.4.3. Choosing Packages for Installation or Removal

removing
dpkg management tool : C.3.2. Removing a Package

dselect management tool : C.4.7. Removing Packages
reporting status of : C.3.3.3. Report status of a package
selected, installing : 3.1.4.4. Installing the selected packages
suggested/suggesting : C.4.3. Choosing Packages for Installation or Removal
updating information on
apt-get management tool : C.5.2.1. Updating Information on Available
Packages
dselect management tool : C.4.2. Updating Information on Available Packages
upgrading (apt-get management tool) : C.5.2.3. Upgrading Installed Packages
XFree86: 5.1. What is X?

pager (GNOME desktop)
6.2.3. Virtual Desktop

6.5.3.7. Pager
pages, manual : 4.2.2.1. Using man
pair of slashes (//) : C.5.1. Configuring the sources.list File

panel (GNOME desktop)
6.5.3.4. Panel

6.7.1. The GNOME Panel
PAP (Password Authentication Protocol) : 11.3. Using wvdial
parameters : 4.3.5.7. Working with compressed files
partition table : 3.1.2.9. Partitioning a hard drive
PartitionMagic utility : 2.3.3.3. Shrinking a partition
partitions : 2.3.1. How Hard Disks are Organized
creating : 3.1.2.9. Partitioning a hard drive
deleting : 2.3.3.2. Identifying an unused partition
extended : 3.1.2.9. Partitioning a hard drive
identifying unused : 2.3.3.2. Identifying an unused partition
Linux

(see also Linux partitions)
3.1.2.11. Initializing a Linux partition
initializing : 3.1.2.11. Initializing a Linux partition
logical : 3.1.2.9. Partitioning a hard drive
modifying information : 3.1.2.9. Partitioning a hard drive
mounting additional automatically : 7.2.1. Configuring Local Drives
new, name of : 3.1.2.9. Partitioning a hard drive
primary : 3.1.2.9. Partitioning a hard drive
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shrinking : 2.3.3.3. Shrinking a partition
splitting : 2.3.3.3. Shrinking a partition
Swap

(see also swap partitions)

3.1.2.9. Partitioning a hard drive

3.1.2.10. Initializing and activating a swap partition
verifying newly created : 2.3.3.4. Using the fips utility
viewing information : 2.3.2. Viewing Partition Information

passwords
administering with Samba: 10.3. Samba

authentication : 11.3. Using wvdial
changing : 7.1.3. Changing a User Account Password

encrypted
C.6.5.2. Installing the samba package

3.1.3.3. Configuring shadow passwords
insecure : 3.1.3.1. Establising a root password
managing (Samba server) : 10.3.5. Managing Users and Passwords
restrictions on : 7.1.3. Changing a User Account Password
root : 3.1.3.1. Establising a root password
security and : 7.1.1. Creating a User Account

shadow
3.1.3.3. Configuring shadow passwords

7.1.3. Changing a User Account Password
user accounts : 3.1.3.2. Establishing a normal user account
writing scriptsfor : 11.7.2.7. Running minicom
pasting text : 6.2.1. Copying and Pasting Text
path

(see a'so absolute path)
(see aso relative path)
11.7.2.1. Configuring filenames and paths
configuring (minicom program) : 11.7.2.1. Configuring filenames and paths
PCMIA support, removing : 3.1.3.4. Removing PCMCIA support
PCs : (see desktop computers)
Pentium processors : 2.1.1. Central Processing Unit (CPU)
performance of Linux : 1.2.3. Linux Features and Performance
periscope shell script : 13.3.4. Periscope: A Useful Networking Script
scheduling execution : 13.3.4. Periscope: A Useful Networking Script
script filefor : 13.3.4. Periscope: A Useful Networking Script
starting : 13.3.4. Periscope: A Useful Networking Script
termination request : 13.3.4. Periscope: A Useful Networking Script
using : 13.3.5. Using periscope
permissions : 4.3.5.9. Working with file permissions
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default (web server) : 12.2.1.1. The access.conf file
documents/services: 12.2.1.1. The access.conf file
PGP-encrypted email : 8.1.2.2. Running StarOffice
phone numbers: 11.7.2.7. Running minicom
phonelist (seyon program) : 11.7.1. Using seyon
physical structure (hard disks) : 2.3.1. How Hard Disks are Organized
Pico text editor : 4.5.2. Using the ae Editor
commands for : 4.5.2. Using the ae Editor
pipe redirector (]) : 4.3.4.3. Displaying directory contents
pointing devices
(see al'so mouse)
5.1. What is X?
configuring with xf86config : 5.3. Configuring X
not suppported for installation program : 3.1.1. The Installation Program User Interface
pop-up menus : 6.1.5. Pop-Up Menus
POSIX standard : 13.1.1. A Variety of Shells
pound sign (#) : 3.1.4.5. Exiting dselect
power-on self-test : 3.1.2.17. Making a boot floppy
PowerQuest : 2.3.3.3. Shrinking a partition
PPP (point-to-point protocol) : 11.1. Connecting to the Internet
log entries about : 7.4. Viewing System Messages and Logs
login procedures : 11.3. Using wvdial

PPP connection
3.1.3.5. Connecting via PPP

11. Getting Connected to the Internet
for periscope shell script : 13.3.4. Periscope: A Useful Networking Script
manual : 11.8. Making a PPP Connection Manually
PPP client : 11.4. PPP Client
PPP server : 11.4. PPP Client
pppd program
11.1. Connecting to the Internet
13.3.4. Periscope: A Useful Networking Script
preparation for Linux installation : 2. Preparing to Install Linux
presentation graphics applications : 8.1.4. Other Desktop Applications
Starlmpress : 8.1.2.2. Running StarOffice
Presents (Applixware) : 8.1.1.1. Running Applixware
primary network interface : 3.1.2.14. Configuring the network
primary partitions : 3.1.2.9. Partitioning a hard drive
print job number : 4.3.5.6. Printing afile
print shares: 10.4.1. Microsoft Windows Client
active, viewing : 10.3.3. Viewing Samba Server Status
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options for Samba server : 10.3.2.1. Configuring global variables
parameters for Samba server, configuring : 10.3.2.3. Configuring printer share
parameters
printer sharing : 10.3. Samba
Printerstool bar button (Samba server) : 10.3.2.3. Configuring printer share parameters
printers, shared : 10.4.1. Microsoft Windows Client
printing
cancel : 4.3.5.6. Printing afile
files

4.3.5.6. Printing afile
10.4.3. Linux Client

probing systems
caution with : 5.3. Configuring X

with xf86config : 5.3. Configuring X
process id (web server) : 12.2.1.3. The httpd.conf File
Jprofilefile: 13.2.5. Shell Scripts
profiles: 3.1.3.6. Choosing Packages
programmable clock chips: 5.3. Configuring X
programming languages : 1.2.2.1. The origins of Linux
shellsand : 13.2.7. Shell Variables
programs
finding via search path : 13.2.8. The Search Path

running
4.3.5.10. Running programs

13.2.2. Commands and Arguments
search path and : 13.2.8. The Search Path
Project Athena: 1.2.2.5. The X Window System
prompting for confirmation (commands) : 13.2.4. Shell Aliases
prompts
FTP: 12.1.1. Testing the FTP Server
FTP subsystem : 12.1.1. Testing the FTP Server

MS-DOS
1.2.3. Linux Features and Performance

2.3.2. Viewing Partition Information
4.1.3. Issuing Commands
6.1.4. Terminal Windows
secondary prompts : 13.3.3.2. The if command
shell : 3.1.4.5. Exiting dselect
pronounciation of Linux : 1.2. What is Linux?
protecting data : 2.3.3.4. Using the fips utility
protocol, SMB (Server Message Block) : 10.3. Samba
proxy server (web server) : 12.2.1.3. The httpd.conf File
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safety/security, specifying optionsfor : 10.3.2.1. Configuring global variables
Samba : 10.3. Samba

Samba server
backups : 10.3.6. Troubleshooting Samba

client configuration : 10.4. Samba Client Configuration and Use
configuring : 10.3.2. Configuring Samba
global variables, configuring : 10.3.2.1. Configuring global variables
installing

C.6.5.2. Installing the samba package

10.3.1. Samba Server Installation
log entries about : 7.4. Viewing System Messages and L ogs
netbios name option : 10.3.2.1. Configuring global variables
print share options for : 10.3.2.1. Configuring global variables
printer share parameters, configuring : 10.3.2.3. Configuring printer share parameters
resources for further information : 10.3. Samba
troubleshooting : 10.3.6. Troubleshooting Samba
verifying operation of : 10.3.6. Troubleshooting Samba
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StarSchedule : 8.1.2.2. Running StarOffice
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screen options, configuring (minicom program) : 11.7.2.5. Configuring screen and keyboard

options
screen output
viewing directories : 4.3.4.3. Displaying directory contents

viewing files: 4.3.5.1. Displaying the contents of afile
viewing tar files: 4.3.5.7. Working with compressed files
screen savers: 4.1.5. Using Virtual Consoles
GNOME control center : 6.7.3. The GNOME Control Center
screens : (See monitors)
script file for periscope shell script : 13.3.4. Periscope: A Useful Networking Script
scripts
11.7.2.1. Configuring filenames and paths
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modifying standard : 13.2.5. Shell Scripts

shell scripts
13.2.5. Shell Scripts

13.2.6. Input/Output Redirection and Piping
advanced : 13.3. Understanding Shell Scripts
periscope : 13.3.4. Periscope: A Useful Networking Script
standard included with Linux : 13.2.5. Shell Scripts
scroll bars: 6.2.2. Using Scrollbars

SCSI adapters
configuration information for : 2.2.1. Information Y ou Need

search engine for Linux information : 1.4.1. Web Pages

search path
13.2.8. The Search Path

13.3.4. Periscope: A Useful Networking Script
searching by keywords : 4.2.2.2. Using apropos
secondary prompt : 13.3.3.2. The if command
sectors: 2.3.1. How Hard Disks are Organized

secure shell client
C.6.7.2. Installing the ssh client and server package

12.5. Configuring a Dial-In Shell Server

secure shell server : C.6.7.2. Installing the ssh client and server package
configuring : 12.4. Configuring a Secure Shell Server
secure shell client on : 12.4.2. Using a Secure Server from a Remote System
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security
mailing list information : 3.2.4. The Debian Mailing Lists
passwords and : 7.1.1. Creating a User Account
specifying options for : 10.3.2.1. Configuring global variables
Select item (dselect program) : 3.1.4. Installing the Applications
self-test : 3.1.2.17. Making a boot floppy
serial port, configuring (minicom program) : 11.7.2.3. Configuring the serial port
server administrator, email address of : 12.2.1.3. The httpd.conf File
server daemons : 10.3.3. Viewing Samba Server Status
server logs, web server : 12.2.1.3. The httpd.conf File

Server Message Block (SMB)
10.3. Samba

10.4.1. Microsoft Windows Client
server processes (web server) : 12.2.1.3. The httpd.conf File
servers
Linux as
1.2.1. PC Operating Systems
1.2.3. Linux Features and Performance
Samba : (see Samba server)
SMB servers: 10.4.3. Linux Client
webserver for Linux : (see web server)
X server, configuring : 5.3. Configuring X

services
list of : 7.3.2. Starting and Stopping Services

permissions (web server) : 12.2.1.1. The access.conf file
starting/stopping : 7.3.2. Starting and Stopping Services
session awareness : 6.4.2. GNOME
seyon program : 11.7.1. Using seyon
installing : C.6.6.3. Installing the seyon package
running : 11.7.1. Using seyon
shshell : 7.1.6. Configuring Access to Shells

shadow passwords
3.1.3.3. Configuring shadow passwords

7.1.3. Changing a User Account Password
shared printers, using : 10.4.1. Microsoft Windows Client

shares
(see
(see browseabl e shares)
(see print shares)
(see entries at file shares)
Shares button (Samba server) : 10.3.2.2. Configuring file share parameters

shareware programs : 2.3.3.4. Using the fips utility
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shell accounts: 11.1. Connecting to the Internet

shell a

accessing : 11.7. Using minicom and seyon
lases
13. Conquering the BASH Shell

13.2.4. Shell Aliases

shell commands

6.6.1. GNOME Terminal

13.2.1. Typing Shell Commands

adliasesfor : 13.2.4. Shell Aliases

shell prompt : 3.1.4.5. Exiting dselect
shell scripts

13. Conquering the BASH Shell

13.1.2. Why Learn to Use the Shell?

13.2.5. Shell Scripts

13.2.6. Input/Output Redirection and Piping

advanced : 13.3. Understanding Shell Scripts

periscope : 13.3.4. Periscope: A Useful Networking Script
special charactesfor : 13.2.1. Typing Shell Commands

shell servers

(seedid-in shell server)
(see entries at secure shell server)

shell variables : 13. Conquering the BASH Shell

shells:

list of : 13.2.7. Shell Variables

valueof : 13.2.7. Shell Variables

7.1.6. Configuring Access to Shells

assigned automatically : 7.1.6. Configuring Accessto Shells
available: 7.1.6. Configuring Accessto Shells

bash shell
(see also BASH shell)

4.1.2. Logging In
changing : 7.1.6. Configuring Accessto Shells
characters, special : 13.2.1. Typing Shell Commands
exiting from new shell : 13.2.5. Shell Scripts
MS-DOSshell : 13.1.1. A Variety of Shells
programming languages and : 13.2.7. Shell Variables
shell aliases : 13. Conquering the BASH Shell
shell scripts: 13. Conquering the BASH Shell
shell variables : 13. Conquering the BASH Shell
system administrators and : 13.1.2. Why Learn to Use the Shell?
Unix shell : 13.1.1. A Variety of Shells

variables for
13.2.7. Shell Variables
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13.3.1. Processing Arguments
vs. Microsoft Windows operating system : 13.1.2. Why Learn to Use the Shell?
Shortcut to boot.bat desktop icon : 3.1.2.1. Booting from MS-DOS or Windows 9x
shortcuts : 4.3.5.8. Working with links
shrinking partitions : 2.3.3.3. Shrinking a partition
shutting down the X Window System : 6.1.3. Terminating X
shutting down Windows 95/98 : 4.1.1. Booting the System

shutting down your system
4.1.7. Shutting Down the System

7.3.1. Starting and Stopping the System
singledot (.) : 4.3.3.3. Absolute and relative pathnames
single quote (')

4.3.4.4. Creating a directory

13.2.9. Quoted Strings
size (directory/file) : 4.3.4.3. Displaying directory contents
Slackware Linux : 1.2.2.6. Linux distributions
dlash (/)

C.4.3. Choosing Packages for Installation or Removal

C.5.1. Configuring the sources.list File

pair of slashes (//) : C.5.1. Configuring the sources.list File
Slashdot web site : 1.4.1. Web Pages

SMB (Server Message Block)
10.3. Samba

10.4.1. Microsoft Windows Client

SMB clients
10.4.2. Other Clients

10.4.4. Using the Linux Samba Client for File Backup and Recovery

SMB servers
(see al'so Samba server)

10.3.2.1. Configuring global variables
10.4.3. Linux Client
SMB shared volume: 2.1.3. Drives

smbd daemon
10.3.1. Samba Server Installation

10.3.3. Viewing Samba Server Status
smbprint script : 10.4.3. Linux Client
Snes9X : 9.1. A Survey of Linux Games
soft links : 4.3.5.8. Working with links
software development : 1.2.3. Linux Features and Performance

software distribution
1.2.2. How Linux is Different

1.2.2.2. Free software
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1.2.2.3. Copyleft

Linux : (see Linux distributions)

termsof : 1.2.2.3. Copyleft
Software in the Public Interest, Inc. : 1.2.2.6. Linux distributions
Solaris 2.6, compared : 1.2.3. Linux Features and Performance
sound cards : 2.2.2. Collecting Configuration Information by Using Windows
sounds (GNOME control center) : 6.7.3. The GNOME Control Center
source form/code : 1.2.2. How Linux is Different
source list, changing : 3.1.4.1. Accessing the packages
sources : C.2. The Package Management Tools
sources.list file: C.5. Using apt-get
Space separating arguments/options : 4.2.1. Command Structure
splitting partitions : 2.3.3.3. Shrinking a partition
spreadsheets : 8.1.4. Other Desktop Applications
Spreadsheets (Applixware) : 8.1.1.1. Running Applixware
srm.conf file: 12.2.1.2. The srm.conf File
ssh client/server, installing : C.6.7.2. Installing the ssh client and server package
SSH Protocols : 12.4. Configuring a Secure Shell Server
Stallman, Richard : 1.2.2.2. Free software
Starcraft : 9.2.3. Starcraft
StarDraw (StarOffice) : 8.1.2.2. Running StarOffice
Starlmpress (StarOffice) : 8.1.2.2. Running StarOffice
StarOffice

installing

C.6.3.1. Ingtalling Star Office
8.1.2.1. Indtalling StarOffice

running : 8.1.2.2. Running StarOffice
StarOffice (Star Division) : 8.1.2. StarOffice
StarSchedule (StarOffice) : 8.1.2.2. Running StarOffice
Start menu (Windows 95/98) : 6.5.3.7. Pager
starting/stopping services : 7.3.2. Starting and Stopping Services
starting/stopping the X Window System : 5.4. Starting and Stopping X
starting/stopping your system : 7.3. Starting and Stopping the System and Services
StarWriter (StarOffice) : 8.1.2.2. Running StarOffice
Status button (swat tool) : 10.3.3. Viewing Samba Server Status
stderr : 13.2.6. Input/Output Redirection and Piping
stdin : 13.2.6. Input/Output Redirection and Piping
stdout : 13.2.6. Input/Output Redirection and Piping
streams : 13.2.6. Input/Output Redirection and Piping
subdirectories: 4.3.4.5. Removing a directory
subnetworks (subnets) : 10.1. Introduction
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Sun Microsystems : 8.1.2. StarOffice

SunOS: 1.2.2.1. The origins of Linux

SUSE. Linux : 1.2.2.6. Linux distributions

swap filesystem : 7.2.1. Configuring Local Drives

swap partitions : 3.1.2.9. Partitioning a hard drive
activating/initializing : 3.1.2.10. Initializing and activating a swap partition
configuring : 7.2.2. Configuring Swap Partitions

swat tool
C.6.5.2. Installing the samba package

10.3.2. Configuring Samba
accessing : 10.3.2. Configuring Samba
symbolic link, configuring with xf86config : 5.3. Configuring X

symbolic links
4.3.5.8. Working with links

5.2. Ingtaling X
system administration commands : 13.2.2. Commands and Arguments
system BIOS : 2.2.1. Information Y ou Need
system buses: 2.1.2. Motherboard
system clocks, Unix : 3.1.2.16. Configuring the base system
system commands : 4.5.1. Viewing System Information

System Properties dialog box
2.2.2. Collecting Configuration Information by Using Windows

2.3.3.4. Using thefips utility
system status
displaying : 4.1.3. Issuing Commands
viewing information on : 4.5.1. Viewing System Information
system use cycle: 4.1. The System Use Cycle
SystemV : 1.2.2.1. Theorigins of Linux
shell : 7.1.6. Configuring Access to Shells
system, rebooting : 3.1.2.17. Making a boot floppy
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