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Preface

Linux Installation and Getting StartdtlIGS) has been the shepherding work for count-
less new users of the Linux operating system. Linux continues to evolve and so, too, must
this guide.

Matt Welsh, the original author, has turned the book over to the care and management
of Specialized Systems Consultants, Inc. (SSC), publishetsnafk Journa] computer
books, and referencekinux Installation and Getting Started still covered by the GNU
General Public License—it is still freely redistributable, like the operating system it de-
scribes. This new version becomes a collaborative effort of individuals separated by geog-
raphy but brought together on the Internet, much like Linux itself. If you believe you could
expand or update a section bbihux Installation and Getting Startedr have something
new and wonderful to add, please send e-malige@ssc.com and tell us how you'd
like to contribute.

For this edition, we've added distribution-specific instructions for obtaining and in-
stalling S.u.S.E. Linux, Debian GNU/Linux, Linux Slackware, Caldera OpenLinux, and
Red Hat Linux. Please read through the acknowledgements, and if you should meet some-
one named there on line or in person, thank them for the help.

Specialized Systems Consultants, Inc. (SSC)
February 1998

Preface to the previous edition.

“You are in a maze of twisty little passages, all alike”

Before you looms one of the most complex and utterly intimidating systems ever writ-
ten. Linux, the free UNIX clone for the personal computer, produced by a mishmash team
of UNIX gurus, hackers, and the occasional loon. The system itself reflects this complex
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heritage, and although the development of Linux may appear to be a disorganized volunteer
effort, the system is powerful, fast, and free. It is a true 32-bit operating system solution.

My own experiences with Linux began several years ago when | sat down to figure
out how to install the only “distribution” available at the time—a couple of diskettes made
available by H. J. Lu. | downloaded a slew of files and read page upon page of loosely-
organized installation notes. Somehow, | managed to install this basic system and get
everything to work together. This was long before you could buy the Linux software on
CD-ROM from worldwide distributors; before, in fact, Linux was able to access a CD-
ROM drive. This was before XFree86, before Emacs, before commercial software support,
and before Linux became a true rival to MS-DOS, Microsoft Windows, and OS/2 in the
personal computer market.

You hold in your hands a map and guidebook to the world of Linux. It is my hope that
this book will help you get rolling with what | consider to be the fastest, most powerful
operating system for the personal computer. Setting up your own Linux system can be
great fun—so grab a cup of coffee, sit back, and read on.

Matt Welsh
January 1994

Hints for UNIX novices.

Getting started with your own Linux system does not require a great deal of UNIX
background. Many UNIX novices have successfully installed Linux on their systems. This
is a worthwhile learning experience, but keep in mind that it can be frustrating. Moreover,
once you are ready to delve into the more complex tasks of running Linux—installing new
software, recompiling the kernel, and so forth—having background knowledge in UNIX is
necessary.

However, simply by running your own Linux system you will learn the essentials of
UNIX. This book helps you get started—Chapter 3 is a tutorial covering UNIX basics.
Chapter 4 has information on Linux system administration. You may wish to read these
chapters before attempting to install Linux at all—the information will prove to be invalu-
able should you run into problems.

Nobody can expect to go from UNIX novice to UNIX system administrator overnight.
No implementation of UNIX is expected to be maintenance free. You must be prepared for
the journey that lies ahead. Otherwise, if you're new to UNIX, you may very well become
frustrated with the system.
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Hints for UNIX gurus.

Someone with years of experience in UNIX programming and system administration
may still need assistance before he or she is able to pick up and install Linux. UNIX wizards
must be familiar with certain aspects of the system before they dive in. Linux is neither a
commercial UNIX system, nor attempts to uphold the same standards. While stability is an
important factor in Linux development, it is not the only factor.

Perhaps more important is functionality. In many cases, new code becomes part of the
standard kernel while it is still buggy and not functionally complete. The Linux develop-
ment model assumes that it is more important to release code for users to test and use, than
delay a release until it is complete. WINE (the Microsoft Windows Emulator for Linux)
had an official alpha release before it was completely tested. The Linux community at large
had a chance to work with the code, and those who found the alpha code good enough for
their needs could use it. Commercial UNIX vendors rarely, if ever, release software this
way.

If you have been a UNIX systems administrator for more than a decade, and have
used every commercial UNIX system under the Sun (pun intended), Linux may take some
getting used to. The system is very modern and dynamic. A new kernel is released every
few weeks. New software is constantly being released. One day, your system may be
completely up-to-date, and the next day the system may be in the Stone Age.

With all of this activity, how does one keep up with the ever-changing Linux world?
For the most part, it is best to upgrade only those parts of the system which need upgrading,
and only when you think it is necessary. For example, if you never use Emacs, there is little
reason to continuously install new releases of Emacs on your system. Furthermore, even if
you are an avid Emacs user, there is usually no reason to upgrade unless you need a feature
that is present only in the next release. There is little or no reason to always be on top of
the newest software versions.

We hope that Linux will meet or exceed your expectations for a homebrew UNIX sys-
tem. At the very core of Linux is the spirit of free software, of constant development and
growth. The Linux community favors expansion over stability, which is a difficult concept
to swallow, especially after being steeped in the world of commercial UNIX. Expecting
Linux to be perfect is unrealistic; nothing in the free software world ever is. We believe,
however, that Linux is as complete and useful as any other implementation of UNIX.
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Audience.

This book is for personal computer users who want to install and use Linux. We assume
that you have basic knowledge about personal computers and operating systems like MS-
DOS, but no previous knowledge of Linux or UNIX.

Despite this, we strongly suggest that UNIX novices invest in one of the many good
UNIX books out there. You still need UNIX know-how to install and run a complete
system. No distribution of Linux is completely bug-free. You may be required to fix small
problems by hand. Running a UNIX system is not an easy task, even with commercial
versions of UNIX. If you're serious about Linux, bear in mind that it takes considerable
effort and attention to keep the system running. This is true of any UNIX system. Because
of the diversity of the Linux community and the many needs which the software attempts
to meet, not everything can be taken care of for you all of the time.

Organization.

This book contains the following chapters:

Chapter 1,Introduction to Linux is a general introduction to Linux, its capabilities,
and requirements for running it on your system. It also provides hints for getting help and
reducing your stress level.

Chapter 2,0btaining and Installing Linuxexplains how to obtain and install Linux
software, beginning with drive repartitioning, creating filesystems, and installing software
packages. The chapter contains instructions that are meant to be general for any Linux dis-
tribution and relies for specifics on the documentation provided by your particular release.

Chapter 3Linux Tutorial is a complete introduction for UNIX novices. If you have
previous UNIX experience, most of this material should be familiar.

Chapter 4 System Administratignntroduces important concepts for system adminis-
tration under Linux. This will be of interest to UNIX system administrators who want to
know about the Linux-specific issues for running a system.

Chapters 5 and & WindowsandNetworking introduce a number of advanced options
that Linux supports, like the X Window System and TCP/IP networking. We also provide
a complete guide to configuring XFree86-3.1.

Appendix A, Sources of Linux Informatigns a list of further documentation sources
like newsgroups, mailing lists, on-line documents, and books.

Appendix B,FTP Tutorial and Site Listis a tutorial for downloading files from the
Internet with FTP. This appendix also lists FTP archive sites that carry Linux software.
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Appendix C,The GNU General Public Licenses the license agreement under which
Linux is distributed. It is important that Linux users understand the GPL. Many disagree-
ments over the terms in describes have been raised.
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Credits and legalese.

The Linux Documentation Project consists of a loose team of writers, proofreaders, and
editors who are working on a set of definitive Linux manuals.

This manual is one of several which are distributed by the Linux Documentation
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available in ATEX source and PostScript output format for anonymous FTP access at
sunsite.unc.edu , in the directory'pub/Linux/docs/LDP
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Conventions.

We have attempted to use the following documentation conventions in this guide:

Bold

italics

slanted

Typewriter

Key

Used to markew conceptsWARNINGS, andkeywordsin a language.

Used foremphasisn text, and occasionally for quotes or introductions
at the beginnings of sections.

Used to markmeta-variablesin the text, especially in command lines.
For example, in

Is -I  foo
foorepresents a file name, such/baim/cp
Used to represent screen interaction, as in

$ Is --I /bin/cp
-rwxr-xr-x 1 root wheel 12104 Sep 25 15:53 /bin/cp

Also used for code examples, whether C code, shell scripts, or to display
files like configuration files. When necessary for the sake of clarity, these
examples or figures are enclosed in thin boxes.

Represents a key to press, such as in this example
PresgEnter |to continue.

A diamond in the margin, like a black diamond on a ski hill, marks “dan-
ger” or “caution”. Carefully read the paragraphs so marked.



Chapter 1

Introduction to Linux

Linux is quite possibly the most important free software achievement since the original
Space War, or, more recently, Emacs. It has developed into an operating system for busi-
ness, education, and personal productivity. Linux is no longer only for UNIX wizards who
sit for hours in front of a glowing console (although we assure you that many users fall into
this category). This book will help you get the most from Linux.

Linux (pronounced with a shott as inLIH-nuckg is a UNIX operating system clone
which runs on a variety of platforms, especially personal computers with Intel 80386 or
better processors. It supports a wide range of software, fggt®d the X Window System,
to the GNU C/C++ compiler, to TCP/IP. It's a versatile, bona fide implementation of UNIX,
freely distributed under the terms of the GNU General Public License (see Appendix C).

Linux can turn any 80386 or better personal computer into a workstation that puts the
full power of UNIX at your fingertips. Businesses install Linux on entire networks of ma-
chines, and use the operating system to manage financial and hospital records, distributed
computing environments, and telecommunications. Universities worldwide use Linux to
teach courses on operating system programming and design. Computing enthusiasts every-
where use Linux at home for programming, productivity, and all-around hacking.

What makes Linux so different is that it is a free implementation of UNIX. It was and
still is developed cooperatively by a group of volunteers, primarily on the Internet, who
exchange code, report bugs, and fix problems in an open-ended environment. Anyone is
welcome to join the Linux development effort. All it takes is interest in hacking a free
UNIX clone, and some programming know-how. The book in your hands is your tour
guide.
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1.1 About this book.

This book is an installation and entry-level guide to Linux. The purpose is to get new
users up and running by consolidating as much important material as possible into one
book. Instead of covering volatile technical details which tend to change with rapid devel-
opment, we give you the straight background to find out more on your own.

Linux is not difficult to install and use. However, as with any implementation of UNIX,
there is often black magic involved to get everything working correctly. We hope that this
book will get you on the Linux tour bus and show you how great an operating system can
be.

In this book, we cover the following topics:

e What is Linux? The design and philosophy of this unique operating system, and
what it can do for you.

¢ Details of running Linux, including suggestions on recommended hardware config-
uration.

e Specific instructions to install various Linux distributions, including Debian, Red Hat
Software, and Slackware.

e A brief, introductory UNIX tutorial for users with no previous UNIX experience.
This tutorial should provide enough material for novices to find their way around the
system.

¢ An introduction to system administration under Linux. This covers the most impor-
tant tasks that Linux administrators need to perform, like creating user accounts and
managing file systems.

¢ Information on configuring more advanced features of Linux, like the X Window
System, TCP/IP networking, and electronic mail and news.

This book is for the personal computer user who wishes to get started with Linux. We
don't assume previous UNIX experience but do expect novices to refer to other material
along the way. For those unfamiliar with UNIX, a list of useful references is given in
Appendix A. In general, this book is meant to be read in addition to another book on basic
UNIX concepts.
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1.2 A brief history of Linux.

UNIX is one of the most popular operating systems worldwide because of its large sup-
port base and distribution. It was originally developed at AT&T as a multitasking system
for minicomputers and mainframes in the 1970’s, but has since grown to become one of the
most widely-used operating systems anywhere, despite its sometimes confusing interface
and lack of central standardization.

Many hackers feel that UNIX is the Right Thing—the One True Operating System.
Hence, the development of Linux by an expanding group of UNIX hackers who want to
get their hands dirty with their own system.

Versions of UNIX exist for many systems, from personal computers to supercomputers
like the Cray Y-MP. Most versions of UNIX for personal computers are expensive and
cumbersome. At the time of this writing, a one-machine version of UNIX System V for the
386 runs about US$1500.

Linux is a free version of UNIX developed primarily by Linus Torvalds at the University
of Helsinki in Finland, with the help of many UNIX programmers and wizards across
the Internet. Anyone with enough know-how and gumption can develop and change the
system. The Linux kernel uses no code from AT&T or any other proprietary source, and
much of the software available for Linux was developed by the GNU project of the Free
Software Foundation in Cambridge, Massachusetts, U.S.A. However, programmers from
all over the world have contributed to the growing pool of Linux software.

Linux was originally developed as a hobby project by Linus Torvalds. It was inspired
by Minix, a small UNIX system developed by Andy Tanenbaum. The first discussions
about Linux were on the Usenet newsgroopmp.os.minix . These discussions were
concerned mostly with the development of a small, academic UNIX system for Minix users
who wanted more.

The very early development of Linux mostly dealt with the task-switching features of
the 80386 protected-mode interface, all written in assembly code. Linus writes,

“After that it was plain sailing: hairy coding still, but | had some devices,
and debugging was easier. | started using C at this stage, and it certainly speeds
up development. This is also when | started to get serious about my megalo-
maniac ideas to make ‘a better Minix than Minix.” | was hoping I'd be able to
recompilegcc under Linux someday. . .

“Two months for basic setup, but then only slightly longer until | had a disk
driver (seriously buggy, but it happened to work on my machine) and a small
file system. That was about when | made 0.01 available (around late August
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of 1991): it wasn't pretty, it had no floppy driver, and it couldn’t do much of
anything. | don’t think anybody ever compiled that version. But by then | was
hooked, and didn’t want to stop until | could chuck out Minix.”

No announcement was ever made for Linux version 0.01. The 0.01 sources weren't
even executable. They contained only the bare rudiments of the kernel source and assumed
that you had access to a Minix machine to compile and experiment with them.

On October 5, 1991, Linus announced the first “official” version of Linux, which was
version 0.02. At that point, Linus was able to rmash (the GNU Bourne Again Shell)
andgcc (the GNU C compiler), but not much else. Again, this was intended as a hacker’s
system. The primary focus was kernel development—user support, documentation, and
distribution had not yet been addressed. Today, the Linux community still seems to treat
these issues as secondary to “real programming”—kernel development.

As Linus wrote incomp.os.minix

“Do you pine for the nice days of Minix-1.1, when men were men and
wrote their own device drivers? Are you without a nice project and just dying
to cut your teeth on an OS you can try to modify for your needs? Are you
finding it frustrating when everything works on Minix? No more all-nighters
to get a nifty program working? Then this post might be just for you.

“As | mentioned a month ago, I'm working on a free version of a Minix-
look-alike for AT-386 computers. It has finally reached the stage where it’s
even usable (though may not be, depending on what you want), and | am will-
ing to put out the sources for wider distribution. It is just version 0.0Rut
I've successfully rurbash, gcc, gnu-make , gnu-sed , compress , etc.
under it

After version 0.03, Linus bumped up the version number to 0.10, as more people started
to work on the system. After several further revisions, Linus increased the version number
to 0.95 in March, 1992, to reflect his expectation that the system was ready for an “offi-
cial” release soon. (Generally, software is not assigned the version number 1.0 until it is
theoretically complete or bug-free.). Almost a year and a half later, in late December of
1993, the Linux kernel was still at version 0.99.pl14—asymptotically approaching 1.0. At
the time of this writing, the current stable kernel version is 2.0 patchlevel 33, and version
2.1is under development.

Most of the major, free UNIX software packages have been ported to Linux, and com-
mercial software is also available. More hardware is supported than in the original kernel
versions. Many people have executed benchmarks on 80486 Linux systems and found them
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comparable with mid-range workstations from Sun Microsystems and Digital Equipment
Corporation. Who would have ever guessed that this “little” UNIX clone would have grown
up to take on the entire world of personal computing?

1.3 System features.

Linux supports features found in other implementations of UNIX, and many which
aren't found elsewhere. In this section, we’'ll take a nickel tour of the features of the Linux
kernel.

Linux is a complete multitasking, multiuser operating system, as are all other versions
of UNIX. This means that many users can log into and run programs on the same machine
simultaneously.

The Linux system is mostly compatible with several UNIX standards (inasmuch as
UNIX has standards) at the source level, including IEEE POSIX.1, UNIX System V, and
Berkely System Distribution UNIX. Linux was developed with source code portability in
mind, and it's easy to find commonly used features that are shared by more than one plat-
form. Much of the free UNIX software available on the Internet and elsewhere compiles
under Linux “right out of the box.” In addition, all of the source code for the Linux sys-
tem, including the kernel, device drivers, libraries, user programs, and development tools,
is freely distributable.

Other specific internal features of Linux include POSIX job control (used by shells like
csh andbash), pseudoterminalspfy devices), and support for dynamically loadable
national or customized keyboard drivers. Linux suppeittual consolesthat let you
switch between login sessions on the same system console. Usersofdbe program
will find the Linux virtual console implementation familiar.

The kernel can emulate 387-FPU instructions, and systems without a math coprocessor
can run programs that require floating-point math capability.

Linux supports various file systems for storing data, like the ext2 file system, which
was developed specifically for Linux. The Xenix and UNIX System V file systems are also
supported, as well as the Microsoft MS-DOS and Windows 95 VFAT file systems on a hard
drive or floppy. The ISO 9660 CD-ROM file system is also supported. We'll talk more
about file systems in chapters 2 and 4.

Linux provides a complete implementation of TCP/IP networking software. This in-
cludes device drivers for many popular Ethernet cards, SLIP (Serial Line Internet Protocol)
and PPP (Point-to-Point Protocol), which provide access to a TCP/IP network via a se-
rial connection, PLIP (Parallel Line Internet Protocol), and NFS (Network File System).
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The complete range of TCP/IP clients and services is also supported, which includes FTP,
telnet , NNTP, and SMTP. We'll talk more about networking in Chaper

The Linux kernel is developed to use protected-mode features of Intel 80386 and bet-
ter processors. In particular, Linux uses the protected-mode, descriptor based, memory-
management paradigm, and other advanced features. Anyone familiar with 80386
protected-mode programming knows that this chip was designed for multitasking systems
like UNIX. Linux exploits this functionality.

The kernel supports demand-paged, loaded executables. Only those segments of a pro-
gram which are actually in use are read into memory from disk. Also, copy-on-write pages
are shared among executables. If several instances of a program are running at once, they
share physical memory, which reduces overall usage.

In order to increase the amount of available memory, Linux also implements disk pag-
ing. Up to one gigabyte afwap spacé may be allocated on disk (upt to 8 partitions of
128 megabytes each). When the system requires more physical memory, it swaps inac-
tive pages to disk, letting you run larger applications and support more users. However,
swapping data to disk is no substitute for physical RAM, which is much faster.

The Linux kernel also implements a unified memory pool for user programs and disk
cache. All free memory is used by the cache, which is reduced when running large pro-
grams.

Executables use dynamically linked, shared libraries: code from a single library on
disk. This is not unlike the SunOS shared library mechanism. Executable files occupy
less disk space, especially those which use many library functions. There are also stati-
cally linked libraries for object debugging and maintaining “complete” binary files when
shared libraries are not installed. The libraries are dynamically linked at run time, and the
programmer can use his or her own routines in place of the standard library routines.

To facilitate debugging, the kernel generates core dumps for post-mortem analysis. A
core dump and an executable linked with debugging support allows a developer to deter-
mine what caused a program to crash.

1.4 Software features.

Virtually every utility one would expect of a standard UNIX implementation has been
ported to Linux, including basic commands like, awk, tr , sed, bc, andmore. The
familiar working environment of other UNIX systems is duplicated on Linux. All standard

1Swap space is inappropriately named; entire processes are not swapped, but rather individual pages. Of
course, in many cases, entire processes will be swapped out, but this is not always true.
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commands and utilities are included. (Novice UNIX or Linux users should see Chapter 3
for an introduction to basic UNIX commands.)

Many text editors are available, including , ex, pico , jove , and GNUemacs,
and variants like Lucigémacs, which incorporates extensions of the X Window System,
andjoe . The text editor you're accustomed to using has more than likely been ported to
Linux.

The choice of a text editor is an interesting one. Many UNIX users prefer “simple”
editors likevi . (The original author wrote this book with .) Butvi has many limitations
due to its age, and modern editors likmacs have gained popularityemacs supports
a complete, Lisp based macro language and interpreter, powerful command syntax, and
other extensions. There aeenacs macro packages which let you read electronic mail
and news, edit directory contents, and even engage in artificially intelligent psychotherapy
sessions (indispensible for stressed-out Linux hackers).

Most of the basic Linux utilities are GNU software. GNU utilities support advanced
features that are not found in the standard versions of BSD and UNIX System Vprograms.
For example, the GNWi clone,elvis , includes a structured macro language that differs
from the original implementation. However, GNU utilities are intended to remain compat-
ible with their BSD and System V counterparts. Many people consider the GNU versions
to be superior to the originals.

A shellis a program which reads and executes commands from the user. In addition,
many shells provide features lilfgb control, managing several processes at once, input
and output redirection, and a command language for wrihegl scripts A shell script is
a program in the shell's command language and is analogous to a MS-DOS batch file.

Many types of shells are available for Linux. The most important difference between
shells is the command language. For example, the C SEldil )\ uses a command lan-
guage similar to the C programming language. The classic Bourne SiHeles another
command language. The choice of a shell is often based on the command language it pro-
vides, and determines, to a large extent, the qualities of your working environment under
Linux.

The GNU Bourne Again Shelb@sh ) is a variation of the Bourne Shell which includes
many advanced features like job control, command history, command and filename com-
pletion, anemacs-like interface for editing command lines, and other powerful extensions
to the standard Bourne Shell language. Another popular shiels , a version of the C
Shell with advanced functionality similar to that foundaash . Other shells includesh ,

a small Bourne-like shell; the Korn Sheligh ); BSD’sash ; andrc , the Plan 9 shell.
If you're the only person using the system and refer tovise@ndbash exclusively
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as your editor and shell, there’s no reason to install other editors or shells. This “do it
yourself” attitude is prevalent among Linux hackers and users.

1.4.1 Text processing and word processing.

Almost every computer user needs a method of preparing documents. In the world
of personal computersyord processingis the norm: editing and manipulating text in
a “What-You-See-Is-What-You-Get” (WYSIWYG) environment and producing printed
copies of the text, complete with graphics, tables, and ornamentation.

Commercial word processors from Corel, Applix, and Star Division are available in
the UNIX world, buttext processing,which is quite different conceptually, is more com-
mon. In text processing systems, text is entered rage-description languagewhich
describes how the text should be formatted. Rather than enter text within a special word
processing environment, you can modify text with any editor,\ikeor emacs. Once you
finish entering the source text (in the typesetting language), a separate program converts
the source to a format suitable for printing. This is somewhat analogous to programming
in a language like C, and “compiling” the document into printable form.

Many text processing systems are available for Linux. Ogedf , the GNU version
of the classidroff  text formatter originally developed by Bell Labs and still used on
many UNIX systems worldwide. Another modern text processing systegxisdEveloped
by Donald Knuth of computer science fame. DialectspX,Tike IATEX, are also available.

Text processors likegX and groff  differ mostly in the syntax of their formatting
languages. The choice of one formatting system over another is based upon what utilities
are available to satisfy your needs, as well as personal taste.

Many people consideggroff ’'s formatting language to be a bit obscure and use find
TeX more readable. Howevegroff produces ASCII output which can be viewed on a
terminal more easily, whilegX is intended primarily for output to a printing device. Vari-
ous add-on programs are required to produce ASCII output fggtidrmatted documents,
or convert EX input togroff  format.

Another program igexinfo , an extension togX which is used for software doc-
umentation developed by the Free Software Foundatiexinfo  can produce printed
output, or an online-browsable hypertext “Info” document from a single source file. Info
files are the main format of documentation used in GNU softwareelikacs.

Text processors are used widely in the computing community for producing papers,
theses, magazine articles, and books. (This book is produced 6§ixg) LThe ability
to process source language as a text file opens the door to many extensions of the text
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processor itself. Because a source document is not stored in an obscure format that only one
word processor can read, programmers can write parsers and translators for the formatting
language, and thus extend the system.

What does a formatting language look like? In general, a formatted source file consists
mostly of the text itself, witltontrol codesto produce effects like font and margin changes,
and list formatting.

Consider the following text:

Mr. Torvalds:

We are very upset with your current plans to implemaogt-hypnotic sugges-
tionsin theLinux terminal driver code. We feel this way for three reasons:

1. Planting subliminal messages in the terminal driver is not only immoral,
it is a waste of time;

2. It has been proven that “post-hypnotic suggestions” are ineffective when
used upon unsuspecting UNIX hackers;

3. We have already implemented high-voltage electric shocks, as a security
measure, in the code ftogin

We hope you will reconsider.
This text might appear in théTgX formatting language as the following:

\begin{quote}
Mr. Torvalds:

We are very upset with your current plans to implement

{\em post-hypnotic suggestionsV} in the {\bf Linux} terminal

driver code. We feel this way for three reasons:

\begin{enumerate}

\item Planting subliminal messages in the kernel driver is not only
immoral, it is a waste of time;

\item It has been proven that “post-hypnotic suggestions”
are ineffective when used upon unsuspecting UNIX hackers;

\item We have already implemented high-voltage electric shocks, as
a security measure, in the code for {\t login}.

\end{enumerate}

We hope you will reconsider.
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\end{quote}

The author enters the text using any text editor and generates formatted output by pro-
cessing the source witATEX. At first glance, the typesetting language may appear to be
obscure, but it's actually quite easy to understand. Using a text processing system enforces
typographical standards when writing. All the enumerated lists within a document will
look the same, unless the author modifies the definition of an enumerated list. The goal is
to allow the author to concentrate on the text, not typesetting conventions.

When writing with a text editor, one generally does not think about how the printed text
will appear. The writer learns to visualize the finished text's appearance from the formatting
commands in the source.

WYSIWYG word processors are attractive for many reasons. They provide an easy-
to-use visual interface for editing documents. But this interface is limited to aspects of
text layout which are accessible to the user. For example, many word processors still
provide a special format language for producing complicated expressions like mathematical
formulae. This is text processing, albeit on a much smaller scale.

A not-so-subtle benefit of text processing is that you specify exactly which format you
need. In many cases, the text processing system requires a format specification. Text pro-
cessing systems also allow source text to be edited with any text editor, instead of relying
on format codes which are hidden beneath a word processor’s opaque user interface. Fur-
ther, the source text is easily converted to other formats. The tradeoff for this flexibility and
power is the lack of WYSIWYG formatting.

Some programs let you preview the formatted document on a graphics display device
before printing. Thexdvi program displays a “device independent” file generated by
the X system under X. Applications likefig andgimp provide WYSIWYG graph-
ics interfaces for drawing figures and diagrams, which are subsequently converted to text
processing language for inclusion in your document.

Text processors likeroff ~ were around long before WYSIWYG word processing
was available. Many people still prefer their versatility and independence from a graphics
environment.

Many text-processing-related utilities are available. The powerful METAFONT sys-
tem, which is used to design fonts foeX; is included in the Linux port of gX. Other
programs includéspell , an interactive spelling checker and correctogkeindex |,
which generates indices ifiTEX documents; and many othgroff and EXbased macro
packages which format many types of technical and mathematical texts. Conversion pro-
grams that translate betweepXTor groff source to a myriad of other formats are also
available.
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A newcomer to text formatting is YODL, written by Karel Kubat. YODL is an easy-
to-learn language with filters to produce various output formats, #keXL. SGML, and
HTML.

1.4.2 Programming languages and utilities.

Linux provides a complete UNIX programming environment which includes all of the
standard libraries, programming tools, compilers, and debuggers which you would expect
of other UNIX systems.

Standards like POSIX.1 are supported, which allows software written for Linux to be
easily ported to other systems. Professional UNIX programmers and system administrators
use Linux to develop software at home, then transfer the software to UNIX systems at work.
This not only saves a great deal of time and money, but also lets you work in the comfort
of your own home. (One of the authors uses his system to develop and test X Window
System applications at home, which can be directly compiled on workstations elsewhere.)
Computer Science students learn UNIX programming and explore other aspects of the
system, like kernel architecture.

With Linux, you have access to the complete set of libraries and programming utilities
and the complete kernel and library source code.

Within the UNIX software world, systems and applications are often programmed in C
or C++. The standard C and C++ compiler for Linux is Gtk , which is an advanced,
modern compiler that supports C++, including AT&T 3.0 features, as well as Objective-C,
another object-oriented dialect of C.

Besides C and C++, other compiled and interpreted programming languages have been
ported to Linux, like Smalltalk, FORTRAN, Java, Pascal, LISP, Scheme, and Ada (if you're
masochistic enough to program in Ada, we aren’t going to stop you). In addition, various
assemblers for writing protected-mode 80386 code are available, as are UNIX hacking
favorites like Perl (the script language to end all script languages) and Tcl/Tk (a shell-like
command processing system which has support for developing simple X Window System
applications).

The advanceddb debugger can step through a program one line of source code at a
time, or examine a core dump to find the cause of a crash.gphaf profiling utility
provides performance statistics for your program, telling you where your program spends
most of its execution time. As mentioned above,ahgacs text editor provides interactive
editing and compilation environments for various programming languages. Other tools
include GNUmake andimake , which manage compilation of large applications, and
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RCS, a system for source code locking and revision control.

Finally, Linux supports dynamically linked, shared libraries (DLLs), which result in
much smaller binaries. The common subroutine code is linked at run-time. These DLLs let
you override function definitions with your own code. For example, if you wish to write
your own version of thenalloc()  library routine, the linker will use your new routine
instead of the one in the libraries.

1.4.3 Introduction to the X Window System.

The X Window System, or simply X, is a standard graphical user interface (GUI) for
UNIX machines and is