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Introduction

Linux is truly amazing when you consider how it originated and how it
continues to evolve. From its modest beginning as the hobby of one
person — Linus Torvalds of Finland — Linux has grown into a full-fledged
operating system with features that rival those of any commercial Unix oper-
ating system. To top it off, Linux — with all of its source code — is available
free to anyone. All you have to do is download it from an Internet site or get
it on CDs or a DVD for a nominal fee from one of many Linux CD vendors.

Linux certainly is an exception to the rule that “you get what you pay for.”
Even though Linux is free, it’s no slouch when it comes to performance, fea-
tures, and reliability. The robustness of Linux has to do with the way it is
developed and updated. Developers around the world collaborate to add fea-
tures. Incremental versions are continually downloaded by users and tested
in a variety of system configurations. Linux revisions go through much more
rigorous beta testing than any commercial software does.

Since the release of Linux kernel 1.0 on March 14, 1994, the number of Linux
users around the world has grown exponentially. Many Linux distributions —
combinations of the operating system with applications and installation
tools — have been developed to simplify installation and use. Some Linux
distributions are commercially sold and supported, while many continue to
be freely available.

Linux, unlike many freely available software programs, comes with extensive
online information on topics such as installing and configuring the operating
system for a wide variety of PCs and peripherals. A small group of hard-core
Linux users are expert enough to productively use Linux with the online
documentation alone. A much larger number of users, however, move to
Linux with some specific purpose in mind (such as setting up a web server
or learning Linux). Also, a large number of Linux users use their systems at
home. For these new users, the online documentation is not easy to use and
typically does not cover the specific uses of Linux that each user may have
in mind.

If you're beginning to use Linux, what you need is a practical guide that not
only gets you going with Linux installation and setup, but also shows you
how to use Linux for a specific task. You may also want to try out different
Linux distributions before settling on one.
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About This Book

About This Book

Linux All-in-One For Dummies gives you eight quick-reference guides in a
single book. Taken together, these eight minibooks provide detailed infor-
mation on installing, configuring, and using Linux, as well as pointers for
passing the vendor-neutral certification exams available from the Linux
Professional Institute (LPI) to authenticate your skills.

What you’ll like most about this book is that you don’t have to sequentially
read the whole thing chapter by chapter — or even read through each sec-
tion in a chapter. You can pretty much turn to the topic you want and quickly
get the answer to your pressing questions about Linux, whether they’re
about using the LibreOffice.org word processor, setting up the Apache web
server, or a wide range of topics.

Here are some of the things you can do with this book:
4+ Install and configure Linux — Debian, Fedora, openSUSE, Ubuntu, or
Xandros — using the information given in this book.
4+ Connect the Linux PC to the Internet through a DSL or cable modem.
4+ Add a wireless Ethernet to your existing network.
4+ Get tips, techniques, and shortcuts for specific uses of Linux, such as
e Setting up and using Internet services
e Setting up a Windows server using Samba
¢ Using Linux commands
¢ Using shell programming

e Using the LibreOffice.org office suite and other applications that
come with Linux

4+ Understand the basics of system and network security.

4+ Perform system administration tasks.

[ use a simple notational style in this book. All listings, filenames, function
names, variable names, and keywords are typeset in a monospace font
for ease of reading. I italicize the first occurrences of new terms and con-
cepts and then provide a definition right there. I show typed commands in
boldface. The output of commands and any listing of files are shown in a
monospace font.

The icons to the certification objectives are important after you’'ve become
comfortable enough with the operating system to consider taking the certifi-
cation exams. They will draw your attention to the key concepts and topics
tested upon in the LX0-101 and LX0-102 exams (both of which you must pass
to become certified by the Linux Professional Institute).
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Each minibook zeros in on a specific task area — such as using the Internet
or running Internet servers — and then provides hands-on instructions on
how to perform a series of related tasks. You can jump right to a section
and read about a specific task. You don’t have to read anything but the few
paragraphs or the list of steps that relate to your question. Use the Table of
Contents or the Index to locate the pages relevant to your question.

You can safely ignore text next to the Technical Stuff icons, as well as text
in sidebars. However, if you're the kind of person who likes to know some
of the hidden details of how Linux works, then by all means, dig into the
Technical Stuff icons and the sidebars.

If you are a novice to Linux, overlook the certification objective icons as you
read. Only after you become comfortable with the operating system, and are
considering authenticating your skills by taking the LPI exams, should you
revisit the book and look for these icons.

Foolish Assumptions

[ assume that you're familiar with a PC — you know how to turn it on and off
and you’ve dabbled with Windows. (Considering that most new PCs come
preloaded with Windows, this assumption is safe, right?) And I assume that
you know how to use some Windows applications, such as Microsoft Office.

When installing Linux on your PC, you may want to retain your Windows
installations. I assume that you don’t mind shrinking the Windows parti-
tion to make room for Linux. For this procedure, you can invest in a good
disk-partitioning tool or use one of the partitioning tools included with most
Linux distributions.

[ also assume that you're willing to accept the risk that when you try to
install Linux, some things may not quite work. Problems can happen if you
have some uncommon types of hardware. If you're afraid of ruining your
system, try finding a slightly older, spare Pentium PC that you can sacrifice
and then install Linux on that PC.

Sidebars

Sometimes | use sidebars to highlight inter-  before or give a little insight into a related topic.
esting, but not critical, information. Sidebars If you're in a hurry, you can safely skip the
explain concepts you may nothave encountered  sidebars.




4 lcons Used in This Book

Linux All-in-One Desk Reference For Dummies has eight minibooks, each of
which focuses on a small set of related topics. If you're looking for informa-
tion on a specific topic, check the minibook names on the spine or consult
the Table of Contents.

lcons Used in This Book

Following the time-honored tradition of the All-in-One For Dummies series,
[ use icons to help you quickly pinpoint useful information. The icons
include the following:

Z
o
m
S

N

S The Distribution Specific icon points out information that applies to specific
Linux distributions that this book covers: Debian, Fedora, Knoppix, SUSE,

Ubuntu, and Xandros.

@

WMBER
g“(" The Remember icon marks a general, interesting fact — something that you
want to know and remember as you work with Linux. You might even find
interesting trivia worth bringing up at an evening dinner party.
¥ When you see the Tip icon, you're about to read about something you can
do to make your job easier. Long after you've finished with the first reading
of this book, you can skim the book, looking for only the tips.
QNING/ [ use the Warning icon to highlight potential pitfalls. With this icon, I'm tell-
Y ing you: “Watch out! Whatever is being discussed could hurt your system.”

They say that those who are forewarned are forearmed, so [ hope these enti-
ties will save you some frustration.

Q\Q’N- S Tl"k

The Technical Stuff icon marks technical information that could be of inter-
est to an advanced user (or those aspiring to be advanced users).

When you see this icon, the material or command being covered here is on
the LPI LX0-101 exam.

When you see this icon, the material or command being covered here is on
the LPI LX0-102 exam.
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Beyond the Book

This book does not stop with the physical copy you hold in your hands. In
addition to the content that is here, you’ll find a number of things worth
looking at on the Dummies website. Among them are links to discussions
of other distributions and related technologies. You can access them at
www.dummies.com/extras/linuxaio

Occasionally, we have updates to our technology books. If this book does
have any technical updates, they’ll be posted at www . dummies.com/go/
extras/linuxaio.

Where to Go from Here

It’s time to get started on your Linux adventure. Turn to any chapter and let
the fun begin. Use the Table of Contents and the Index to figure out where
you want to go. Before you know it, you'll become an expert at Linux!

[ hope you enjoy consulting this book as much as I enjoyed writing it!
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Chapter 1: Introducing Linux

In This Chapter

v+~ Explaining what Linux is

+* Going over what Linux distributions typically include
v+~ Discovering what Linux helps you manage

v~ Getting started with Linux

By virtue of your holding this book in your hands, it’s a safe bet that
you’'ve heard something about Linux. If you're wondering just exactly
what Linux is, whether it’'s worth serious consideration, and what it can help
you do, this chapter is for you. Here I provide a broad picture of Linux and
tell you how you can start using it right away.

Although Linux can run on many hardware platforms, this book focuses on
Linux for Intel 80x86 and Pentium processors (basically any PC that can run
any flavor of Windows).

What Is Linux?

A PC can be thought of as a combination of hardware — things you can touch,
such as the system box, monitor, keyboard, and mouse. The system box con-
tains the most important hardware of all — the central processing unit (CPU),
the microchip that runs the software (any program that tells the computer
how to do your bidding), which you can’t actually touch. In a typical Pentium-
based PC, the Pentium microprocessor is the CPU. Other important hardware
in the system box includes the memory (RAM chips) and the hard drive.

The operating system is the program that has to interact with all the hardware
and get it to play nice. The operating system software manages all that hard-
ware and runs other software at your command. You, the user, provide those
commands by choosing menus, clicking icons, or typing cryptic text. Linux is
an operating system — as are Unix, Mac OS, Windows 7 or 8, Windows Vista,
and even older Windows versions. The Linux operating system is modeled
after Unix; in its most basic, no-frills form, the Linux operating system also
goes by Linux kernel.

The operating system is what gives a computer — any computer — its
personality. For example, you can run Windows on a PC — and on that same
PC, you can also install and run Linux. Then, depending on which operat-
ing system is installed and running at any particular time, the same PC can
operate as a Windows system or as a Linux system.
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Does Linux really run on any computer?

Linux runs on many types of computer
systems — and there are so many distributions
thatit does seem able to run on nearly any type
of computer.

Linus Torvalds and other programmers devel-
oped Linux for the Intel 80x86 (and compatible)
line of processors. This book covers Linux for
Intel 80x86 and Pentium processors. (These are
known as the /A32 architecture processors, or
i386, because they support the instruction set
of the 80386 processor.)

v+ Alpha AXPs

+* Sun SPARCs and UltraSPARCs

v+~ Hewlett-Packard’s HP PA-RISC

v+ The PowerPC and PowerPC64 processors
v The MIPS R4x00 and R5x00

IBM has released its own version of Linux
for its S/390 and zSeries mainframes. And a
number of popular Linux distributions, includ-
ing Ubuntu and Fedora, can even be run on

Nowadays Linux is also available for systems S Py e £ o (e ssiin
based on other processors — such as
v AMD's 64-bit AMD64 processors

v The Motorola 68000 family

The primary job of an operating system is to load software (computer pro-
grams) from the hard drive (or other permanent storage) into the memory
and get the CPU to run those programs. Everything you do with your com-
puter is possible because of the operating system, so if the operating system
somehow messes up, the entire system freezes. You may know how infuriat-
ing it can be when your favorite operating system — maybe even the one
that came with your PC — suddenly calls it quits just as you were about to
click the Send button after composing that long e-mail to your friend. You
try a number of things frantically, but nothing happens. Then it’s time for the
Reset button (or pulling the cord from the back of the machine if your com-
puter’s builders weren’t wise enough to include a Reset). Luckily, that sort of
thing almost never happens with Linux — it has a reputation for being a very
reliable operating system.

In technical mumbo jumbo, Linux is a multiuser, multitasking operating system.
Those terms just mean that Linux enables multiple users to log in, and each
of those users can run more than one program at the same time. Nearly all
operating systems are multiuser and multitasking these days, but when Linux
first started in 1993, multiuser and multitasking were big selling points.

Linuyx distributions

A Linux distribution consists of the Linux kernel (the operating system) and a
collection of applications, together with an easy-to-use installation program.
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Most people just say Linux to refer to a specific Linux distribution.

You will find many Linux distributions, and each includes the standard Linux
operating system and the following major packages:

4+ The X Window System: It’s the graphical user interface.

4 One or more graphical desktops: Among the most popular are GNOME
and KDE.

4+ A selection of applications: Linux programs come in the form of ready-
to-run software, but the source code (the commands we humans use
to tell the computer what to do) is included (or available), as is its
documentation.

Current Linux distributions include a huge selection of software — so
much that some distributions usually require one or more DVD-ROMs.

The development and maintenance of the Linux kernel, the software pack-
ages in a Linux distribution, and the Linux distributions themselves are
organized as open source projects. In a nutshell, open source means access
to the source code and the right to freely redistribute the software without
any restrictions. There’s a lot more to the definition than this succinct note.
To find out the details of what open source means and the acceptable open
source licenses, you can visit the Open Source Initiative website at www .
opensource.org.

Table 1-1 lists a few major Linux distributions along with a brief description
of each. Note, however, that there are many more Linux distributions than
the ones shown in Table 1-1. To find out more about Linux distributions,
visit DistroWatch.com at http://distrowatch.com. At that website, you
can read up on specific distributions as well as find links for downloading or
ordering DVDs for specific distributions.

Table 1-1 Major Linux Distributions

Distribution Description

Debian This noncommercial distribution started in 1993 and continues to
GNU/Linux be a popular distribution, with many volunteer developers around

the world contributing to the project. Debian is a huge distribu-
tion that takes some time to install. After you have installed the
base Debian system, you can install and upgrade Debian pack-
ages easily with a package installer called apt -get (where
apt stands for the Advanced Packaging Tool.) Debian is available
free of charge from www . debian. org. Debian is the basis
for several other recent distributions including Knoppix, MEPIS,
Ubuntu, and Xandros.

(continued)
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Table 1-1 (continued)

Distribution

Description

Fedora

This distribution, once known as Fedora Core, is the successor to
Red Hat Linux, which is the Linux distribution from Red Hat. Fedora
Core 1, released in November 2003, was the successor to Red
Hat Linux 9. The alpha release of Fedora 13 was in 2010. Fedora is
freely available and uses the Red Hat Package Manager (RPM)
format for its software packages. You can download Fedora Core
fromhttp://fedoraproject.org. The latest Fedora
download can be found athttp: //fedoraproject .org/
en/get-fedora.

Gentoo
Linux

This is a noncommercial, source-based (all software is provided
in source-code form) distribution that first appeared in 2002. The
installer provides some binary packages to get the Linux going,
but the idea is to compile all source packages on the user’s
computer. The requirement to install so much makes it time-
consuming to build a full-fledged Gentoo system with the latest
graphical desktops, multimedia, and development tools because
all the packages have to be downloaded and compiled. Gentoo
Linux is freely available from www . gentoo . org.

Knoppix

This Live distribution is based on Debian and named after its
developer, Klaus Knopper of Germany. Knoppix can be used as
a recovery tool (to fix problems with an already installed Linux
system) because you can run Knoppix directly from a CD without
having to first install it on the hard drive. (Although other dis-
tributions have this capability, Knoppix is ideally suited for the
task.) The Knoppix CD stores software in compressed format,
and Knoppix decompresses the programs on-the-fly. With this
approach, Knoppix can pack up to 2GB of software on a CD.
Knoppix uses the Debian package management. For information
on downloading Knoppix free of charge, visit the Knoppix web-
site at www . knopper .net /knoppix/index-en.html.

Linspire

This commercial distribution was first released in 2002 under
the name Lindows0S. Linspire uses the Debian package format
and offers software downloads for a fee through what it calls
the Click-N-Run web-based interface. Though you can still find
it and download it from some locations, Linspire was acquired
by Xandros in 2008 and has since been discontinued as a Linux
distribution.

Mandriva
Linux One

This popular distribution began life as a 1998 release of Red

Hat Linux with an easy-to-use installer and with KDE as the
default desktop. Until recently, this distribution was called
Mandrakelinux. Mandriva Linux One uses the Red Hat Package
Manager (RPM) format for its software packages. You can
download the latest version at www . mandriva . com. Click the
Download link for more information.
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Distribution

Description

MEPIS Linux

This Debian-based Live distribution was first released in July 2003.

Itincludes a graphical installer that can be launched from the Live
distribution to install MEPIS on the hard drive. MEPIS has good
hardware detection and comes with Java and multimedia soft-
ware, which makes it popular. MEPIS uses the Debian package
format. You can download from www . mepis.org.

Slackware
Linux

This distribution is one of the oldest, having been first released
in 1992. Slackware uses compressed tar files for its pack-
ages and provides a text-based installer with limited automatic
detection of hardware. You do all software configurations by
editing text files. Slackware is freely available from www .
slackware.com.

SUSE Linux

This commercial distribution switched to a community develop-
ment project called openSUSE in August 2005. SUSE Linux Open
Source Software (0SS) is now freely available, and the retail
SUSE Linux is based on the open source version. SUSE comes
with the YaST installation and configuration tool, which is one
of the best administration tools available. SUSE Linux uses RPM
packages. The openSUSE project provides the ISO image files
from various mirror sites. Visit www . opensuse . org for more
information.

Ubuntu
Linux

This Debian-based, noncommercial Linux distribution has
become very popular since its initial release in 2004. Ubuntu is
available as both an install distribution and a Live distribution.
Because it's Debian based, you can install the basic desktop
system from the install media and then use the apt -get

tool to install other packages as well as keep the system up
to date. You can download Ubuntu free of charge from www .
ubuntulinux.com/download.

Xandros
Desktop 0S

This distribution is the successor to Corel Linux and is based

on Debian. Xandros is aimed at first-time Linux users, with an
installer that can repartition the hard drive. The versatile Xandros
File Manager is a key selling point of this distribution. However,
Xandros includes some proprietary components that prevent
redistribution. A trial version of both Xandros Desktop and Server
can be downloaded for evaluation. In 2008, Xandros acquired
Linspire, developer of the Linspire and Freespire Linux desktop
operating systems. Visit www . xandros . com. ar for more
information about Xandros.
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As you can see from the brief descriptions in Table 1-1, some Linux distribu-
tions, such as Knoppix and MEPIS, are in the form of Live CDs or DVDs. A
Live version includes a Linux kernel that you can boot and run directly from
the CD or DVD without having to first install it on your hard drive. Such Live
distributions can be handy if you want to try out a distribution before you
decide whether to install it.

Many Linux distributions are commercial products that you can buy online
or in computer stores and bookstores. If you have heard about open source
and the GNU (which stands for GNU’s Not Unix) license, you may think that
no one can sell Linux for profit. Luckily for companies that sell Linux dis-
tributions, the GNU license — also called the GNU General Public License
(GPL) — does allow commercial, for-profit distribution (but requires that the
software be distributed in source-code form) and stipulates that anyone may
copy and distribute the software in source-code form to anyone else. Several
Linux distributions are available free of charge under the GPL, which means
that you can download as many copies of the OS as you like.

Matking sense of version numbers

The Linux kernel — and each Linux distribution — has its own version
number. Additional software programs (such as GNOME and KDE) that come
with the Linux distribution have their own version numbers as well. The ver-
sion numbers for the Linux kernel and the Linux distributions are unrelated,
but each has particular significance.

Linux kernel version numbers

After Linux kernel version 1.0 was released on March 14, 1994, the loosely
knit Linux development community adopted a version-numbering scheme.
Version numbers such as 1.x.y and 2.x.y, where x is an even number, are
considered the stable versions. The last number, y, is the patch level, which
is incremented as problems are fixed. For example, 2.6.14 is a typical, stable
version of the Linux kernel. Notice that these version numbers are in the
form of three integers separated by periods — major.minor.patch — where
major and minor are numbers denoting the major and minor version num-
bers, and patch is another number representing the patch level.

Version numbers of the form 2.x.y with an odd x number are beta releases
for developers only; they may be unstable, so you shouldn’t adopt such ver-
sions for day-to-day use. For example, if you were to find version 2.7.5 of the
Linux kernel, the 7 in the minor version number tells you it’s a beta release.
Developers add new features to these odd-numbered versions of Linux.

You can find out about the latest version of the Linux kernel online at
www . kernel .org.
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Distribution-specific version numbers

Each Linux distribution has a version number as well. These version num-
bers usually follow the format x.y, where x is the major version, and y is the
minor version.

Unlike with the Linux kernel’s version numbers, no special meaning is associ-
ated with odd- and even-numbered minor versions. Each version of a Linux
distribution includes specific versions of the Linux kernel and other major
components, such as GNOME, KDE, and various applications.

The developers of active Linux distributions usually release new versions
of their distribution on a regular basis — about every six to nine months.
For example, Ubuntu 13.43 was released in April 2013; 13.10 was released in
October 2013. Typically, each new major version of a Linux distribution pro-
vides significant new features.

Debian always has at least three releases at any time — stable, unstable, and
testing.

4+ Stable: Most users prefer this type of release because it’s the latest offi-
cially released distribution.

4+ Unstable: The developers are working on this release.

4+ Testing: The release contains packages that have gone through some
testing but aren’t ready for inclusion in the stable release yet.

Linux Standard Base (LSB)

Linux has become important enough that there’s a standard for Linux called
the Linux Standard Base (or LSB, for short). LSB is a set of binary standards
that should help reduce variations among the Linux distributions and pro-
mote portability of applications. The idea behind LSB is to provide an applica-
tion binary interface (ABI) so that software applications can run on any Linux
(or other Unix) systems that conform to the LSB standard. The LSB specifica-
tion references POSIX (Portable Operating System Interface) standards as
well as many other standards, such as the C and C++ programming language
standards, the X Window System version 11 release 6 (X11R6), and the
Filesystem Hierarchy Standard (FHS). LSB version 1.2 (commonly referred to
as LSB 1.2) was released on June 28, 2002. LSB 2.0 was released on August 30,
2004, and LSB 4.0, on November 11, 2008.

The LSB specification is organized into two parts — a common specification
that remains the same across all types of processors and a set of hardware-
specific specifications, one for each type of processor architecture. For exam-
ple, LSB 1.2 has architecture-specific specifications for Intel 32-bit (IA32) and
PowerPC 32-bit (PPC32) processors. LSB 1.3 adds a specification for the Intel
64-bit (IA64) architecture and IBM zSeries 31-bit (S/390) and 64-bit (S390X)
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processors, in addition to the ones for IA32 and PPC32. LSB 2.0 added speci-
fication for the AMD 64-bit (AMD64 or X86_64) processors. The current LSB

specification — LSB 4.0 — supports seven processor architectures: 1A32,
1A64, PPC32, PPC64 (64-bit PowerPC), S390, S390X, and X86_64.

An LSB certification program exists. Several Linux distributions are certi-
fied to be LSB-compliant, IA32 runtime environments. To discover more
about LSB, visit http://www.linuxfoundation.org/collaborate/
workgroups/1sb. The latest list of LSB-certified systems is available at

www . linuxfoundation.org.

Contents of a Linux Distribution

A Linux distribution comes with the Linux kernel and a lot more software.
These software packages include everything from graphical desktops to
Internet servers to programming tools for creating new software. In this
section, I briefly describe some major software packages that are bundled
with typical Linux distributions. Without this bundled software, Linux
wouldn’t be as popular as it is today.

GNU software

At the heart of a Linux distribution is a collection of software that came from

the GNU Project. You get to know these GNU utilities only if you use your
Linux system through a text terminal — a basic command-line interface that
doesn’t use onscreen visuals; instead, it shows you a prompt at which you
type your commands. (Or you could use a graphical window that mimics

a text terminal and still have use of GNU utilities.) The GNU software is one
of the basic parts of any Linux distribution.

What is the GNU Project?

GNU is a recursive acronym that stands for
GNU's Not Unix. The GNU Project was launched
in 1984 by Richard Stallman to develop a com-
plete Unix-like operating system. The GNU
Project developed nearly everything needed
for a complete operating system except for the
operating system kernel.

All GNU software was distributed under the
GNU General Public License (GPL). GPL essen-
tially requires that the software is distributed in
source-code form and stipulates that any user
may copy, modify, and distribute the software

to anyone else in source-code form. Users
may, however, have to pay for their individual
copies of GNU software.

The Free Software Foundation (FSF) is a tax-
exempt charity that raises funds for work on
the GNU Project. To find out more about the
GNU Project, visit its home page at www.
gnu.org. The home page is also where you
can find information about how to contact the
Free Software Foundation and how to help the
GNU Project.




Contents of a Linux Distribution 17

As a Linux user, you may not realize the extent to which all Linux distribu-
tions rely on GNU software. Nearly all the tasks you perform in a Linux system
involve one or more GNU software packages. For example, the GNOME graphi-
cal user interface (GUI) and the command interpreter (that is, the bash
shell) are both GNU software programs. By the way, the shell is the command-
interpreter application that accepts the commands you type and then runs
programs in response to those commands. If you rebuild the kernel or develop
software, you do so with the GNU C and C++ compiler (which is part of the
GNU software that accompanies Linux). If you edit text files with the ed or
emacs editor, again you’re using a GNU software package. The list goes on
and on.

Table 1-2 lists some well-known GNU software packages that come with most
Linux distributions. Depending on your interests, you may never need to use
many of these packages, but knowing what they are in case you ever do need
them is a good idea.

Table 1-2 Well-Known GNU Software Packages

Software Description

Package

autoconf Generates shell scripts that automatically configure source-
code packages.

automake Generates Makefile. in files for use with autoconft.

bash The default shell (command interpreter) in Linux.

bc An interactive calculator with arbitrary-precision numbers.

Binutils A package that includes several utilities for working with

binary files: ar, as, gasp, gprof, 14, nm, objcopy,
objdump, ranlib, readelf, size, strings, and
strip.

Coreutils A package that combines three individual packages called
Fileutils, Shellutils, and Textutils and implements utilities such
as chgrp, chmod, chown, cp, dd, df, dir,dircolors,
du, install, 1n, 1s, mkdir, mkfifo, mknod, mv,
rm, rmdir, sync, touch, vdir, basename, chroot,
date,dirname, echo, env, expr, factor, false,
groups, hostname, id, logname, nice, nohup,
pathchk, printenv, printf, pwd, seq, sleep,
stty, su, tee, test, true, tty, uname, uptime,
users, who, whoami, yes, cut, join, nl, split,
tail, and wc.

cpio Copies file archives to and from disk or to another part of the
file system.

diff Compares files, showing line-by-line changes in several dif-
ferent formats.

(continued)
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Table 1-2 (continued)

Software Description

Package

ed A line-oriented text editor.

emacs An extensible, customizable, full-screen text editor and
computing environment.

Findutils A package thatincludes the find, locate, and xargs
utilities.

finger A utility program designed to enable users on the Internet to
get information about one another.

gawk The GNU Project’s implementation of the awk programming
language.

gcc Compilers for C, C++, Objective-C, and other languages.

gdb Source-level debugger for C, C++, and Fortran.

gdbm A replacement for the traditional dbm and ndbm database
libraries.

gettext A set of utilities that enables software maintainers to interna-
tionalize (make the software work with different languages
such as English, French, and Spanish) a software package’s
user messages.

ghostscript An interpreter for the PostScript and Portable Document
Format (PDF) languages.

ghostview An X Window System application that makes ghostscript
accessible from the GUI, enabling users to view PostScript or
PDF files in a window.

The GIMP The GNU Image Manipulation Program, an Adobe
Photoshop-like image-processing program.

GNOME Provides a graphical user interface (GUI) for a wide variety
of tasks that a Linux user may perform.

GNUchess A chess game.

GNU C Library For use with all Linux programs.

Gnumeric A graphical spreadsheet (similar to Microsoft Excel) that

works in GNOME.

grep package

Includes the grep, egrep, and £grep commands, which
are used to find lines that match a specified text pattern.

groff A document formatting system similar to trof £.

gtk+ A GUI toolkit for the X Window System (used to develop
GNOME applications).

gzip A GNU utility for compressing and decompressing files.
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Software Description

Package

indent Formats C source code by indenting it in one of several dif-
ferent styles.

less A page-by-page display program similar to more but with
additional capabilities.

libpng Alibrary for image files in the Portable Network Graphics
(PNG) format.

m4 An implementation of the traditional Unix macro processor.

make A utility that determines which files of a large software pack-
age need to be recompiled, and issues the commands to
recompile them.

ncurses A package for displaying and updating text on text-only
terminals.

patch A GNU version of Larry Wall’s program to take the output of
diff and apply those differences to an original file to gen-
erate the modified version.

rcs Revision Control System; used for version control and man-
agement of source files in software projects.

sed A stream-oriented version of the ed text editor.

Sharutils A package that includes shar (used to make shell archives
out of many files) and unshar (to unpack these shell
archives).

tar A tape-archiving program that includes multivolume
support— the capability to archive sparse files (files with big
chunks of data that are all zeros), handle compression and
decompression, and create remote archives — and other
special features for incremental and full backups.

texinfo A set of utilities that generates printed manuals, plain ASCII
text, and online hypertext documentation (called info), and
enables users to view and read online info documents.

time A utility that reports the user, system, and actual time that a

process uses.

GUIs and applications

Face it — typing cryptic Linux commands on a terminal is boring. For average
users, using the system through a graphical user interface (GUI, pronounced

“GO0-ee™) — one that gives you icons to click and windows to open — is

much easier. This is where the X Window System, or X, comes to the rescue.
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X is kind of like Microsoft Windows, but the underlying details of how X works
are different from Windows. X provides the basic features of displaying win-
dows onscreen, but (unlike Microsoft Windows) it doesn’t come with any
specific look or feel for graphical applications. That look and feel comes from
GUIs, such as GNOME and KDE, which make use of the X Window System.

Most Linux distributions come with the X Window System in the form of
XFree86 or X.Org X11 — implementations of the X Window System for 80x86
systems. XFree86 and X.Org X11 work with a wide variety of video cards
available for today’s PCs.

Until early 2004, XFree86 from the XFree86 Project (www.xfree86.org) was
the most commonly used X Window System implementation for x86 systems.
However, around version 4.4, some changes to the XFree86 licensing terms
caused concerns to many Linux and Unix vendors — they felt that the licensing
terms were no longer compatible with the GNU General Public License (GPL).
In January 2004, several vendors formed the X.Org Foundation (www.x.org) to
promote continued development of an open source X Window System and
graphical desktop. The first release of X.Org X11 uses the same code that was
used by XFree86 4.4, up until the time when the XFree86 license changes pre-
cipitated the creation of X.Org Foundation.

As for the GUI, Linux distributions include one or both of two powerful GUI
desktops: KDE (K Desktop Environment) and GNOME (GNU Object Model
Environment). If both GNOME and KDE are installed on a PC, you can choose
which desktop you want as the default — or switch between the two. KDE
and GNOME provide desktops similar to those of Microsoft Windows and the
Mac OS. GNOME also comes with the Nautilus graphical shell, which makes
finding files, running applications, and configuring your Linux system easy.
With GNOME or KDE, you can begin using your Linux workstation without
having to know cryptic Linux commands. However, if you ever need to use
those commands directly, all you have to do is open a terminal window and
type the commands at the prompt.

Linux also comes with many graphical applications. One of the most note-
worthy programs is The GIMP (The GNU Image Manipulation Program), a
program for working with photos and other images. The GIMP’s capabilities
are on a par with those of Adobe Photoshop.

Although Linux used to lack in providing common productivity software —
such as word processing, spreadsheet, and database applications — this
situation has changed. Linux comes with the LibreOffice. org office pro-
ductivity applications. In addition, you may want to check out the following
prominent, commercially available office productivity applications for Linux:

4+ Applixware: This office package is a good example of productivity soft-
ware for Linux. You can find it at www.vistasource.com.
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4+ LibreOffice: Forked from OpenOffice, LibreOffice (www.libreoffice.
org) is a well-known productivity software package. The original OpenOffice
is available from Apache and can be found at www.openoffice.org.

4+ CrossOver Office: From CodeWeavers (www.codeweavers.com/
products/crossover-linux/download), CrossOver Office can be
used to install your Microsoft Office applications (Office, for example) as
well as several other Windows applications in Linux.

As you can see, there’s no shortage of Linux office applications that are com-
patible with Microsoft Office.

Networks

Linux comes with everything you need to use the system in networks to
exchange data with other systems. On networks, computers that exchange
data must follow well-defined rules, or protocols. A network protocol is a
method that the sender and receiver agree upon for exchanging data across
a network. Such a protocol is similar to the rules you might follow when
you’re having a polite conversation with someone at a party. You typically
start by saying hello, exchanging names, and then taking turns talking. That’s
about the same way network protocols work. The two computers use the
same protocol to send bits and bytes back and forth across the network.

One of the best-known (and most popular) network protocols is Transmission
Control Protocol/Internet Protocol (TCP/IP). TCP/IP is the protocol of choice
on the Internet — the “network of networks” that spans the globe. Linux sup-
ports the TCP/IP protocol and any network applications that make use of
TCP/IP.

Internet servers

Some popular network applications are designed to deliver information from
one system to another. When you send electronic mail (e-mail) or visit web-
sites using a web browser, you use these network applications (also called
Internet services). Here are some common Internet services:

4+ Electronic mail (e-mail) that you use to send messages to any other
person on the Internet using addresses such as joe@someplace.com

4+ World Wide Web (or simply, the web) that you browse using a web
browser

4+ News services, where you can read newsgroups and post news items to
newsgroups

4+ File transfer utilities that you can use to upload and download files

4+ Remote login that you can use to connect to and work with another
computer (the remote computer) on the Internet — assuming you have
the required username and password to access that remote computer
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Any Linux PC can offer these Internet services. To do so, the PC must be con-
nected to the Internet, and it must run special server software called Internet
servers. Each of the servers uses a specific protocol for transferring informa-
tion. For example, here are some common Internet servers that you find in
Linux:

4+ sendmail is the mail server for exchanging e-mail messages between
systems using SMTP (Simple Mail Transfer Protocol).

4+ Apache httpd is the web server for sending documents from one system
to another using HTTP (HyperText Transfer Protocol).

4+ vsftpd is the server for transferring files between computers on the
Internet using FTP (File Transfer Protocol).

4+ innd is the news server for distribution of news articles in a store-and-
forward fashion across the Internet using NNTP (Network News Transfer
Protocol).

4 in.telnetd allows a user on one system to log in to another system on
the Internet, using the TELNET protocol.

4 sshd allows a user on one system to log in securely to another system
on the Internet, using the SSH (Secure Shell) protocol.

Software development

Linux is particularly well suited to software development. Straight out the
box, it’s chock-full of software-development tools, such as the compiler and
libraries of code needed to build programs. If you happen to know Unix and
the C programming language, you’ll feel right at home programming in Linux.

As far as the development environment goes, Linux has the same basic tools
(such as an editor, a compiler, and a debugger) that you might use on other
Unix workstations, such as those from IBM, Sun Microsystems, and Hewlett-
Packard (HP).

If you work by day on one of these Unix workstations, you can use a Linux
PC in the evening at home to duplicate that development environment at a
fraction of the cost. Then you can either complete work projects at home or
devote your time to software you write for fun and to share on the Internet.

Online documentation

As you become more adept at using Linux, you may want to look up infor-
mation quickly — without having to turn the pages of (ahem) this great
book, for example. Luckily, Linux comes with enough online information to
jog your memory in those situations when you vaguely recall a command’s
name but can’t remember the exact syntax of what you're supposed to type.
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standard C programs.

GNU C++ compiler (g++): Supports ANSI-
standard C++ features.

GNU compiler for Java (gcj): Compiles
programs written in the Java programming
language.

GNU make utility: Enables you to compile
and link large programs.

GNU debugger (gdb): Enables you to step
through your program to find problems and
to determine where and how a program
failed. (The failed program’s memory image
is saved in the core file; gdb can examine
this file.)

GNU profiling utility (gpro£): Enables you
to determine the degree to which a piece
of software uses your computer’s proces-
sor time.

Subversion, Concurrent Versions System
(CVS), and Revision Control System (RCS):

GNU emacs editor: Prepares source files
and even launches a compile-link process
to build the program.

Perl: Enables you to write scripts to accom-
plish a specific task, tying together many
smaller programs with Linux commands.

Tool Command Language and its graphi-
cal toolkit (Tc1/Tk): Enables you to build
graphical applications rapidly.

Python: Enables you to write code in an
interpreted programming language com-
parable to Perl and Tcl. (For example, the
Fedora Core installation program, called
anaconda, is written in Python.)

Dynamically linked, shared libraries:
Allows your actual program files to be
much smaller because all the library
code that several programs may need is
shared — with only one copy loaded in the
system’s memory.

If you use Linux commands, you can view the manual page — commonly
referred to as the man page — for a command by using the man command.
(You do have to remember that command to access online help.)

You can also get help from the GUI desktops. Both GNOME and KDE desktops
come with help viewers to view online help information. Most distributions
include a help option in the desktop menu or a help icon on the desktop that
you can use to get online help. You can then browse the help information by
clicking the links on the initial help window. Figure 1-1 shows a typical help
window — this one from Ubuntu’s desktop.
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Figure 1-1:
Online help
is available
from the GUI
desktop.
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Managing Your PC with Linux

As an operating system, Linux acts as the intermediary through which

you — as the “lord of the system” — manage all the hardware. The hardware
includes the system box, the monitor, the keyboard, the mouse, and any-
thing else connected to the system box. The catchall term peripheral refers
to any equipment attached to the system. If you use a laptop computer, all
your hardware is packaged into the laptop.

Inside that system box is the system’s brain — the microprocessor (Intel
Pentium 4, for example), also called the CPU — that performs the instruc-
tions contained in a computer program. When the microprocessor runs a
computer program, that program’s instructions are stored in the memory, or
RAM (random-access memory). This means that any part of the memory can
be accessed randomly — in arbitrary order.

The system box has another crucial component — the hard drive (or hard
disk, as it is sometimes called). The hard drive is the permanent storage
space for computer programs and data. It’s permanent in the sense that

the contents don’t disappear when you power off the PC. The hard drive is
organized into files, which are in turn organized in a hierarchical fashion into
directories and subdirectories (somewhat like organizing papers in folders in
the drawers of a file cabinet).
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To keep a Linux system running properly, you (or someone else) must make
sure that the hardware is working properly and that the files are backed up
regularly. There’s also the matter of security — making sure that only legiti-
mate people can access and use the system. These tasks are called system
administration.

If you use Linux at a big facility with many computers, a full-time system admin-
istrator probably takes care of all system-administration tasks. On the other
hand, if you run Linux on a home PC, you are the system administrator. Don’t
let the thought frighten you. You don’t have to know any magic incantations
or prepare cryptic configuration files to be a system administrator. Most Linux
distributions include many graphical tools that make system administration a
point-and-click job, just like running any other application.

Distribution media

Some Linux distributions come on a single DVD-ROM. After installation, the
Linux kernel and all the applications are stored on your hard drive — which
is where your PC looks first when you tell it to do something.

Typically, the hard drive is prepared to use Linux during the installation pro-
cess. After that, you usually leave the hard drive alone except to back up the
data stored there or (occasionally) to install and update applications.

Using CD-ROMs or DVD-ROMs in Linux is easy. While you're logged in at the
GNOME or KDE desktop, just pop a CD or DVD in to the drive, and the system
should automatically detect the DVD/CD-ROM. Depending on the Linux distri-
bution, either a DVD/CD-ROM icon appears on the desktop or a file manager
automatically opens and displays the contents of the DVD/CD-ROM. If all else
fails, you can type a simple mount command to associate the DVD/CD-ROM
with a directory on your system. This process of accessing the files on a CD
or a DVD from Linux is called mounting the CD or the DVD.

Besides the hard drive and DVD/CD-ROM drive, of course, your PC may have
other drives, such as a USB flash drive. Using those disks in Linux is also
simple: You insert a disk or drive and double-click the icon that represents
that medium on the GUI desktop. Doing so mounts the disk or drive so that
you can begin using it.

Peripheral devices

Anything connected to your PC is a peripheral device, as are some compo-
nents (such as sound cards) that are installed inside the system box. You
can configure and manage these peripheral devices in Linux.

One of the common peripherals is a printer, typically hooked up to the USB
(Universal Serial Bus) or parallel port of your PC. (Many distributions come
with a graphical printer configuration tool that you can use to configure the
printer.)

Book |
Chapter 1
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Another peripheral device that needs configuration is the sound card. Most
Linux distributions detect and configure sound cards, just as Windows does.
However, if Linux can’t detect the sound card correctly, you may have to run
a text mode or graphical tool to configure the sound card.

Linux configures other peripheral devices, such as the mouse and keyboard,
at the time of installation. You can pretty much leave them alone after
installation.

Nowadays PCs come with the USB interface; many devices, including print-
ers and scanners, plug into a PC’s USB port.

One nice feature of USB devices is that you can plug them into the USB port
and unplug them at any time — the device doesn’t have to be connected
when you power up the system. These devices are called hot plug because
you can plug in a device when the system is hot, meaning while it’s running.
Linux supports many hot plug USB devices. When you plug a device into the
USB port, Linux loads the correct driver and makes the device available to
applications.

File systems and sharing

The entire organization of directories and files is the file system. You can, of
course, manage the file system using Linux. When you browse the files from
the GNOME or KDE graphical desktop, you work with the familiar folder
icons.

A key task in caring for a file system is to back up important files. In Linux,
you can use the tar program to archive one or more directories on a USB
drive or on other media. You can even back up files on a tape (if you have a
tape drive). If you have a CD or DVD burner, you can also burn a CD or DVD
with the files you want to back up or save for posterity.

Linux can also share parts of the file system with other systems on a network.
For example, you can use the Network File System (NFS) to share files across
the network. To a user on the system, the remote system’s files appear to be
in a directory on the local system.

Linux also comes with the Samba package, which supports file sharing with
Microsoft Windows systems. Samba makes a Linux system work just like a
Windows file or print server. You can also access shared folders on other
Windows systems on your network.

Network

Now that most PCs are either linked in a local area network (LAN) or con-
nected to the Internet, you need to manage your connection to the network
as well. Linux comes with a network configuration tool to set up the LAN. For
connecting to the Internet with a modem, there’s usually a GUI Internet dial-
up tool.
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If, like many users, you connect to the Internet with DSL or cable modem, you
need a PC with an Ethernet card that connects to the cable or DSL modem.

It also means that you have to set up a local area network and configure the
Ethernet card. Fortunately, these steps are typically a part of Linux installa-
tion. If you want to do the configurations later, you can by using a GUI network
configuration tool.

Linux also includes tools for configuring a firewall, which is a protective
buffer that helps keep your system relatively secure from anyone trying to
snoop over your Internet connection. You can configure the firewall by using
iptables commands or by running a GUI firewall-configuration tool.

Getting Started
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Based on personal experience in exploring new subjects, [ prescribe a four-step
process to get started with Linux (and with Linux All-in-One For Dummies):

1. Install Linux on your PC (as shown in Book I — this one).

2. Configure Linux so that everything works to your liking (as shown in
Book ).

3. Explore the GUI desktops and the applications (as shown in Book II).

4. Find out the details of specific subjects, such as Internet servers (as
shown in Book IV).

In the rest of this chapter, I explain this prescription a bit more.

Step 1: Install

Microsoft Windows usually comes installed on your new PC, but Linux usu-
ally doesn’t. So your first hurdle is to get Linux onto your PC. Although some
vendors are now offering Linux pre-installed, this is still a rarity.

After you overcome that initial human fear of the unknown, I'll bet you find
Linux fairly easy to install — but where do you get it in the first place? Well,
the good news is that it’s easily found online and Book I shows how to install
Linux, step by step.

A typical complete Linux distribution is huge — but if you have good band-
width, Linux is free to download. For example, you can visit the Linux Online
website at www. 1inux.org and click the Download button.

Step 2: Configure

When you finish installing Linux, the next step is to configure individual system
components (for example, the sound card and the printer) and tweak any
needed settings. Book | shows how to configure the nooks and crannies of
Linux.

Book |
Chapter 1
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If you aren’t getting a graphical login screen, the X Window System may not
have been configured correctly during installation. You have to fix the X con-
figuration file for the GUI to work.

You may want to configure your GUI desktop of choice — GNOME or KDE (or
both). Each has configuration tools. You can use these tools to adjust the
look and feel of the desktop (background, title fonts, or even the entire color
scheme). Book Il shows how to make your desktop even more your own.

After you’re through with configuration, all the hardware on your system
and the applications should run to your liking.

Step 3: Explore

With a properly configured Linux PC at your disposal, you're ready to explore
Linux itself. You can begin the process from the GUI desktop — GNOME or
KDE — that you see after logging in. Look at the GUI desktops and the folders
and files that make up the Linux file system, as discussed in Book II. You can
also try out the applications from the desktop. You find office and multime-
dia applications and Internet applications to explore.

Also try out the shell: Open a terminal window and type some Linux com-
mands in that window. You can also explore the text editors that work in
text mode, as covered in Book II. Knowing how to edit text files without the
GUI, just in case the GUI isn’t available, is a good idea. At least you won’t be
helpless.

Step 4: Find out more

After you explore the Linux landscape and know what is what, you can dig
deeper and find out more about specific subject areas. For example, you may
be interested in setting up Internet servers. You can then learn the details of
setting up individual servers, such as sendmail for e-mail, Apache for a web
server, and the INN server for news, as covered in Book IV.

You can find out about many more areas, such as security, scripting, and
system administration, as discussed in Books V, VI, and VIIL

Of course, you can expect this step to go on and on, even after you have
your system running the way you want it — for now. After all, learning is a
lifelong journey.

Bon voyage!



Chapter 2: Installing Linux

In This Chapter

v+ Following the installation steps

v Checking Your PC’s hardware

1 Setting aside hard drive space for Linux
v Trying the Ubuntu Live CD

v~ Installing Linux on a flash drive

M ost PCs come with Microsoft Windows pre-installed; if you want to
use Linux, you usually have to install it.

You may feel a tad worried about installing a new operating system on your
PC because it’s a bit like brain surgery — or, rather, more like grafting a new
brain because you can install Linux in addition to Microsoft Windows. When
you install two operating systems like that, you can choose to start one or
the other as you power up the PC. The biggest headache in adding Linux to a
PC with Windows is creating a new disk partition — basically setting aside a
part of the hard drive for Linux. The rest of the installation is routine — just
a matter of following the instructions. If you want to try any of the Live CDs,
you don’t have to do any disk partitioning; just boot your PC from the Live
CD. But first, take a deep breath and exhale slooowwwly. You have nothing
to worry about.

Following the Installation Steps
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Installing any Linux distribution involves a number of steps, and I will walk
through them briefly, without the details. Then you can follow the detailed
steps for the specific distributions and install what you want.

Some Linux distributions require that you have quite a bit of information
about your PC’s hardware on hand before installation. If you plan to install
Debian, go ahead and gather information about your PC and its peripheral
components before starting the installation. Luckily, most Linux installation
programs can detect and work with most PC peripherals. Nevertheless, it’s a
good idea to figure out your PC’s hardware so that you can troubleshoot in
case something goes wrong with the installation.
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The very first step is to burn the CD or DVD for your distribution. You can
burn the CDs on any system that has a CD/DVD burner. (You must have a
DVD burner if you want to burn a DVD, but a DVD burner can burn both
CDs and DVDs.) Typically, if you already have a Windows PC with a CD/DVD
burner, you can simply use that system to burn the CDs.

The second step is to make sure that your PC can boot from the DVD/CD
drive. Most new PCs can boot directly from the DVD/CD drive, but some PCs
may require your intervention. Typically, the PC may be set to boot from the
hard drive before the DVD/CD drive, and you have to get into Setup to
change the order of boot devices.

To set up a PC to boot from the DVD drive, you have to go into Setup as the
PC powers up. The exact steps for entering Setup and setting the boot device
vary from one PC to the next, but typically they involve pressing a key, such
as F2. When the PC powers up, a brief message tells you what key to press

to enter Setup. When you’re in Setup, you can designate the DVD/CD drive

as the boot device. After your PC is set up to boot from the DVD/CD drive,
simply put the DVD or CD in the DVD/CD drive and restart your PC.

If you plan to try a Live CD distribution, the third step is to boot your PC
from the Live CD or DVD. Otherwise the third step is to make room for Linux
on your PC’s hard drive. If you’re running Microsoft Windows, this step can
be easy or hard, depending on whether you want to replace Windows with
Linux or keep both Windows and a Linux distribution.

If you want to install Linux without removing (or disturbing) Windows, remem-
ber that your existing operating system uses the entire hard drive. That means
you have to partition (divide) the hard drive so that Windows can live in one
part of it, and Linux can live in the other. Doing so can be a scary step because
you run the risk of clearing the hard drive and wiping out whatever is on the
drive. Therefore, always make a backup of your system before undertaking
any significant changes.

To set aside space on your hard drive that the Linux installation program
can use, you should use a partitioning program to help you create the parti-
tion. If your PC runs Windows 8, Windows 7, or Vista (as well as the much
older XP, NT or 2000), you might want to invest in a commercial hard drive
partitioning product. On the other hand, you can repartition your PC’s hard
drive by using a GUI (graphical user interface) tool called QTParted, which
comes with Knoppix and a number of other distributions.

Note that the installers for some Linux distributions, such as openSUSE and
Xandros Desktop, can automatically create partitions for Linux by reducing
the size of a Windows partition. In that case, you don’t need to use a tool
such as QTParted to shrink the size of the existing Windows partition on
your hard drive.
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After you set aside a hard drive partition for Linux, you can boot the PC from Book |
the selected distribution’s CD and start the Linux installation. Quite a few steps Chapter 2
occur during installation, and they vary from one distribution to another. When
you’ve come this far, it should be smooth sailing. Just go through the installa-
tion screens, and you'll be finished in an hour or two. Most installers, such as
the openSUSE interface, display a GUI and guide you through all the steps.

One key step during installation involves partitioning the hard drive again, but
this time you simply use the extra partition you created previously.

xnury Buijjesuj

After a few configuration steps, such as setting up the network and the time
zone, select the software packages to install and then let the installer complete
the remaining installation chores. Some distributions make it even easier; they
do away with the software-selection step. Instead, they install a default set of
software packages.

At the end of the installation, reboot the PC. Rebooting is sometimes required
as a part of the installation process before the automatic configuration
can run.

When Linux runs for the first time, you get a chance to perform some more
configuration steps and install additional software packages.

Checking Your PC’s Hardware

If you're concerned that your PC may not be able to run Linux, here are some
of the key components of your PC that you need to consider before you start
the Linux installation:

4+ DVD drive: You must have a DVD drive (either DVD-ROM or DVD burner),
and the PC must be able to boot from that drive.

The exact model doesn’t matter. What does matter is how the DVD drive
connects to the PC. Most new PCs have DVD drives that connect to the
hard drive controller (IDE, for Integrated Drive Electronics, or ATA, for AT
Attachment). If you add an external DVD drive, it most likely connects to
the USB port. Any IDE/ATA or USB DVD drive works in Linux.

4+ Hard drives: Any IDE disk drive works in Linux. Another type of hard
drive controller is SCSI (Small Computer System Interface), which Linux
also supports. To comfortably install and play with Linux, you need about
5GB of hard drive space. On the other hand, to try the Live CD versions of
Linux, you don’t need any space on the hard drive.

4+ Keyboard: All keyboards work with Linux and the X Window System.



32

Checking Your PC’s Hardware

4 Monitor: The kind of monitor isn’t particularly critical except that it must

be capable of displaying the screen resolutions that the video card uses.
The screen resolution is expressed in terms of the number of picture ele-
ments (pixels), horizontally and vertically (for example, 1024 x 768). The
installer can detect most modern monitors. If it doesn’t detect your moni-
tor, you can select a generic monitor type with a specific resolution (such
as 1024 x 768). You can also specify the monitor by its make and model
(which you can find on the back of the monitor).

Mouse: The installation program can detect the mouse. All types of
mouse (such as PS/2 or USB) work with Linux and the X Window System.

Network card: Although not all PCs have network cards, these days it’s
rare to find one that does not. As long as yours has one, the installer can
probably detect and use it. If you have problems, try to find the network
card’s make and model so you can search online for information about
whether Linux supports that card.

Processor: The processor speed, expressed in MHz (megahertz) or
GHz (gigahertz), isn’t that important as long as it’s over 700 MHz; most
processors made in the past few years have speeds well above that.
As a general rule, the faster the better. Linux can run on other Intel-
compatible processors, such as AMD and VIA processors.

RAM: RAM is the amount of memory your system has. As with process-
ing speed, the more RAM, the better. You need a minimum of 512MB to
install both Linux and the X Window System. With some distributions,
the minimum amount is higher, and you’ll want still more memory to be
able to run a GUI desktop comfortably.

SCSI controller: Some high-performance PCs have SCSI controllers that
connect disk drives and other peripherals to a PC. If your PC happens to
have a SCSI controller, you might want to find out the make and model of
the controller.

Sound card: If your PC has a sound card and you want to have sound
in Linux, you have to make sure it’s compatible. You can configure the
sound card after successfully installing Linux.

Video card: Linux works fine with all video cards (also known as dis-
play adapters) in text mode, but if you want the GUI, you need a video
card that works with the X Window System. The installer can detect a
supported video card and configure the X Window System correctly.
However, if the installer can’t detect your video card, it helps if you
know the make and model of the card.

Printer: In addition to this hardware, you also need to find out the make
and model of any printer you plan to use in Linux.

Many distributions, such as Debian GNU/Linux, work on any hardware that’s
compatible with the Linux kernel. For information on Linux-compatible hard-
ware, see www . t1dp . org/HOWTO/Hardware-HOWTO.
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Setting Aside Space for Linux

In a typical Windows PC, Windows is sitting on one big partition, taking over
the entire hard drive. You want to shrink that partition and create room for
Linux. During Linux installation, the installation program uses the free space
for the Linux partitions.
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To try out any of the Live CD distributions — such as Ubuntu — you don’t
have to repartition your hard drive. Just boot your PC from the Live CD. The
installers can nondestructively shrink a Windows partition, so you don’t
need to perform the repartitioning step beforehand. If you plan to install
Fedora, Debian, or any other Linux distribution on the hard drive, you have
to repartition your hard drive. If you want to resize the disk partition under
Windows, you can use a commercial product, or boot a Linux distribution
and then use GParted, the partition editor, to resize the Windows partitions.
GParted can resize NTFS (NT File System) partitions, which are used by most
newer versions of Windows.

QNING/ When you resize the disk partition, you always risk losing all the data on the

Y hard drive. Therefore, before you resize hard drive partitions with a disk-
partitioning tool, back up your hard drive. After making your backup — and
before you do anything to the partitions — please make sure that you can
restore your files from the backup.

After Ubuntu boots and the GUI desktop appears, follow these steps to reduce
the size of the Windows partition:

1. Choose System->Administration->GParted from the Ubuntu desktop.

The GParted window appears, and the tool displays the drives it finds
on your PC. The first hard drive appears with a device name /dev/sda,
the second one as /dev/sdb, and so on.

2. Click the hard drive from the list of devices on the right side of the
GParted window.

3. From the list of partitions, click the partition you want to resize.

This partition would normally be the largest partition. For Windows 7,
Vista, or XP, the partition type is ntfs, as shown in the Type column in
the list of partitions. In a typical new PC, you might see two partitions — a
smaller fat16 partition and a large nt £ s partition.

4. Choose Resize/Move from the GParted menu.

The Resize partition dialog box appears.
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5. Set the setting for the new size for the partition and then click Resize/
Move.

You should choose a size such that you get 4GB or more free space after
the partition. You'll see the size of the free space in the Free Space After
field in the dialog box.

6. Click Apply to begin the operation after you have specified all changes
you want to make. When the warning appears, click Apply and all pend-
ing operations will be performed.

The partition is changed, and you have free space after the Windows
partition.

After you create free space on the hard drive for Linux, you can proceed to
install the Linux distribution of your choice.

Trying a Live CD

Before you install anything, you'll find it worthwhile to try out a Live CD or
bootable USB version. In addition to getting a feel for a Linux desktop, you
can usually perform a few additional pre-installation chores.

To start Ubuntu, for example, boot your PC from the Live CD. A menu will
appear from which you can enter various options to control the boot pro-
cess or check your system to see if it meets hardware requirements. You
should choose the default option of booting Ubuntu (this option is automati-
cally performed if you don’t make a selection before the menu times out in
30 seconds).

A few minutes later, you see the GNOME GUI desktop, which Ubuntu uses.
You can now start exploring Ubuntu. If you click the Examples folder,
you’ll find a number of things that Ubuntu can do. You can also choose
GParted (the partition editor) from the System, Administration menu
(SystemrpAdministrationc>GParted) to reconfigure the hard drive.

When you finish using Ubuntu, choose Systemc>Quit. After Ubuntu shuts
down, remove the DVD and press Enter. Should you decide you want to
install Ubuntu, click the Install icon on the desktop to begin the process.

Installing Linux on a Flash Drive

[ was a fan of Live CD versions of Linux distributions for a while — but no
more. I liked Live CDs because I could create cheap media that I could dis-
tribute to students and users so they could enjoy the Linux experience on
their own machines without installing the operating system, changing what
they were comfortable with, or risking doing harm. In addition, this same
user group could quickly change from Fedora to Ubuntu to openSUSE and



Installing Linux on a Flash Drive 35

more. My biggest dislikes of the Live CD distributions were their incredibly
slow speed and the inability to save configuration changes easily. Given
these substantial issues, I've been seeking a better solution. Thankfully, I've
found it: bootable USB distributions.

Bootable USB distributions have been around for some time but have all

had weaknesses that prevented me from embracing them. Fedora’s Live USB
implementation, however, is the best I've encountered. It provides a simple
method for creation that most users can walk through unescorted, the instal-
lation process is nondestructive — allowing you to keep existing files on the
USB drive — and retaining changes (data persistence) is straightforward.

In the rest of this chapter, I show you how to create a bootable flash drive
and use it in your own setting.

Creating the bootable flash drive

Although you can create a bootable flash drive using a number of command-
line methods in Linux, the simplest technique uses Windows. (I realize that
it might sound like heresy to suggest making a Linux boot medium from
Windows, but most users interested in a Live USB implementation of Linux
probably run Windows.) Follow these steps to create a bootable flash drive:

1. Gotohttp://fedorahosted.org/liveusb-creator and down-
load the liveusb-creator program.

Install the 1iveusb-creator program.

Open the folder where 1iveusb-creator was installed.

Double-click the 1iveusb-creator program to run it.

R N S

Under Target Device, select the flash drive.
For example, the flash drive may appear with a name such as TravelDrive.
6. Choose where the image (the ISO file) will come from.

If you have a slow Internet connection, you can have one Live CD from
which you pull the ISO file. If you have a faster Internet connection, use
the Download option to access a current ISO file.

7. Set the Persistent Storage amount.

This is the amount of storage space allocated to the installation that will
always be available. I suggest a value of at least 300MB for the average
user. (I don’t know why this defaults to 0MB.)

8. Click the Create Live USB button and sit back.

You can watch the progress. Be prepared to wait ten minutes for the
process to complete. Two folders are created on the drive: syslinux
(less than 7MB and responsible for the booting) and Live0S (the size
depends on your storage setting).

9. Close the application and test the newly created bootable drive.

Book |
Chapter 2
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Troubleshooting the workstation

[ experimented with a number of flash drives and failed to encounter a prob-
lem with any as long as 1GB of free space remained after the installation.
Smaller drives (2GB or less) are often factory-formatted with FAT (file alloca-
tion table) and larger ones are formatted with FAT32; this did not make any
difference in installation or usability that I could ascertain.

You must be sure that the workstation settings will allow the machine to
boot from USB, which typically requires reconfiguring the BIOS.

1.

2.

To begin, reboot the workstation and press the key that takes you to
the BIOS configuration (usually F12 or DEL or sometimes F1 or F2).

Choose the Boot menu and enable the setting that reads Boot USB
Devices First or something similar.

On some computers, the flash drive is hidden under the hard drive sec-
tion of the boot BIOS. In this case, you need to choose Bootp>Hard
Drives, change the primary hard drive to the storage media, and then
make sure that the USB is the first choice listed under Boot Device. If the
option to boot from USB is Enable/Disable, select Enable and then go to
the order of boot devices and move the USB selection above the hard
drive selection.

Save your changes and exit the BIOS configuration.

At this point, the workstation will continue with the reboot and — if
your USB drive is plugged in — should boot Fedora.

If you get the single line entry Boot Error and nothing else happens,
update the system BIOS per the manufacturer’s instructions.

Working daily with the new drive

When your system boots, the Fedora environment will load much more
quickly than it loads with Live CDs. The USB drive displays the new folders
created on it, and other devices can be accessed as usual. The Install to Hard
Drive icon remains on the desktop, allowing for a quick permanent transition
to Fedora should you decide to do so.

To use the operating system, an Internet connection is not required but is
strongly recommended because most users will want to download additional
programs that allow them to test the operating system’s functionality further.

Congratulations! You can now start using Fedora!



Chapter 3: Troubleshooting
and Configuring Linux

In This Chapter

v+ Troubleshooting the installation

1 Configuring the X Window System
+ Resolving installation problems

v~ Setting up your printers

1 Managing your DVDs and CD-ROMs

v~ Installing additional software packages

During the installation of Linux, the installer attempts to detect key
hardware components, such as the SCSI controller and network card.
According to what it detects, the installer takes you through a sequence

of installation steps. For example, if the installer can’t detect the network
card, it skips the network configuration step. This is okay if you don’t, in
fact, have a network card — but if you do have one and the installer mistak-
enly insists that you don’t, you have an installation problem on your hands.

Another installation problem can occur when you restart the PC and see not
the graphical login screen but a text terminal. This error means that some-
thing is wrong with the X Window System configuration.

In addition, the Linux installation typically doesn’t include configuration
procedures for every piece of hardware on your PC system. For example,
most installations don’t set up printers during installation.

In this chapter, | show you some ways to troubleshoot installation problems.
You find out how to configure X Window System to start with a GUI screen
and how to configure a printer.

You may also have to install additional software packages; this chapter also
walks through how you can install packages in different formats, such as the
Red Hat Package Manager (RPM) and Debian package — the two formats in
which most Linux software is distributed.
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Using Text Mode Installation

Most Linux installers attempt to use the X Window System (X) to display the
graphical installation screens. If, for instance, the installer fails to detect a
video card, X does not start. If — for this reason or any other reason — the
installer fails to start X, you can always fall back on a text mode installation.
Then you can specify the video card manually or configure X later by using a
separate configuration program. You can also configure X by editing its text
configuration file.

Table 3-1 lists how you can get to the text mode installation screen. Typically,
the text mode installation sequence is similar to that of the graphical installa-
tion outlined in Chapter 2 of this minibook. You respond to the prompts and
perform the installation.

Table 3-1  Text Mode Installation in Some Linux Distributions

Distribution How to Get to the Text Mode Installer

Debian Runs in text mode by default.

Fedora Type text at the boot : prompt after you start the PC from the
Fedora CD or DVD.

Knoppix Start Knoppix in text mode by typing knoppix 2 at the boot :
prompt (because Knoppix is a Live distribution, you don’t have to
install it).

SUSE At the first installation screen, press F3, use the arrow keys to
select the text mode option, and then press Enter.

Ubuntu Runs in text mode by default.

Xandros Hold down the Shift key while booting the CD and select Rescue

Console. When the bash-3 . 00# prompt appears, type quick_
install and follow the instructions.

Troubleshooting X

Every time I installed Linux on an older PC, the GUI installation worked fine
during installation, but then the graphical login screen didn’t appear when

I rebooted the PC for the first time after installation. Instead, I ended up with
a text login screen or a black screen with a small X in the middle, or the boot
process seemed to hang with a gray screen. If this problem happens to you,
here’s how you can troubleshoot it:

1. Press Ctrl+Alt+Delete to reboot the PC.

The PC starts to boot. You get to a screen where GRUB (GRand Unified
Bootloader) prompts you for the operating system to boot. (If the distri-
bution uses LILO as the boot loader, you get a text prompt.)
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For GRUB, press the A key to add an option that tells the Linux kernel
to boot to a prompt. For LILO, skip this step.

The GRUB boot loader then displays a command line for the Linux kernel
and prompts you to add what you want.

For GRUB, type a space followed by the word single and press Enter.
For LILO, type linux single and press Enter.

The Linux kernel boots in a single-user mode and displays a prompt that
looks like the following:

sh-3.00#

Now you’re ready to configure X.

X uses a configuration file (XF86Config-4 or xorg.conf, depending on the
distribution) to figure out your display card, your monitor, and the kind of
screen resolution you want. The Linux installer prepares the configuration
file, but sometimes the configuration isn’t correct.

To quickly create a working configuration file, follow these steps:

1.

Type the following command:
X -configure

The X server runs and creates a configuration file. The screen goes blank
and then the X server exits after displaying some messages. In Fedora,
the last line of the message says the following:

To test the server, run 'X -config ///etc/xorg.conf.new'

Use a text editor, such as vi, to edit the ///etc/xorg.conf .new file
and insert the following line after the line Section "Files":

FontPath "unix/:7100"
In Fedora, you must also change /dev/mouse to /dev/input/mice.
Type xfs & to start the X font server.
Try the new configuration file by typing the following line:

X -config ///etc/xorg.conf.new

If you see a blank screen with an X-shaped cursor, the configuration file
is working fine.

Press Ctrl+Alt+Backspace to kill the X server.

Copy the new configuration file to the /etc/X11 directory with the
following command:

cp ///etc/xorg.conf.new /etc/X1l/xorg.conf
Reboot the PC by pressing Ctrl+Alt+Delete or typing reboot.

If all goes well, you should get the graphical login screen.
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The X configuration file created by using the -configure option of the

X server does not display at the best resolution. To fine-tune the configura-
tion file, you have to run a utility to adjust the display settings after you
reboot the system. Which utility you use depends on the Linux distribution,
but most distributions include a utility that enables you to configure the
video card, monitor, and display settings through a graphical user interface.

\\J

Resolving Other Installation Problems

I'm sure I haven’t exhausted all the installation problems lurking out there. No
one can. So many components in Intel x86 PCs exist that Murphy’s Law practi-
cally requires that there be some combination of hardware that the installation
program can’t handle. In this section, I list a few known problems. For others,

[ advise you to go to Google Groups (http://groups.google.com) and type
some of the symptoms of the trouble. Assuming that others are running into
similar problems, you can get some indication of how to troubleshoot your
way out of your particular predicament.

Using Knoppix boot commands

The Knoppix Live CD can be a great troubleshooting tool because Knoppix
is good at detecting hardware and can be run directly from the boot medium
(CD/DVD/USB).

If you have trouble starting Knoppix, try entering Knoppix boot commands
at the boot : prompt. For example, if Knoppix seems to hang when trying to
detect a SCSI card, you can disable SCSI probing by typing knoppix noscsi at
the boot : prompt. Or, if you want the X server to load the nv module (for
graphics cards based on the NVIDIA chipset), you can type knoppix
xmodule=nv at the boot : prompt.

\\3

Table 3-2 lists some commonly used Knoppix boot commands.

Table 3-2 Some Common Knoppix Boot Commands

Boot Command What It Does

expert Starts in expert mode, which enables the
user to interactively set up and configure
Knoppix.

failsafe Boots without attempting to detect hard-

ware (except for the bare minimum needed
to start Linux).

fb1280x1024 Uses fixed framebuffer graphics at the
specified resolution (specify the resolution
you want, such as 1024 x 768 or 800 x 600).
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Boot Command

What It Does

knoppix 1 Starts Knoppix in run level 1 (single-user
mode), which you can use to perform
rescue operations.

knoppix 2 Starts at run level 2, which provides a
text-mode shell prompt only.

knoppix acpi=off Disables ACPI (Advanced Configuration and
Power Interface) completely.

knoppix atapicd Uses the ATAPI CD-ROM interface instead
of emulating a SCSl interface for IDE
CD-ROM drives.

knoppix desktop=wmname Uses the specified Window

Manager instead of the default KDE
desktop=wmname (where wmname is
fluxbox, icewm, kde, larswm, twm,
wmaker, or xfce).

knoppix

dma

Enables direct memory access (DMA) for all
IDE drives.

knoppix

floppyconfig

Runs the shell script named knoppix.sh
from a floppy. (The shell script contains
Linux commands that you want to run.)

knoppix
hdal

fromhd=/dev/

Boots from a previously copied image of
Live CD that's in the specified hard drive
partition.

knoppix

hsync=80

Uses an 80-kHz horizontal refresh rate for X.
(Enter the horizontal refresh rate you want
Xto use.)

knoppix

lang=xx

Sets the keyboard language as specified
by the two-letter code xx (where xx is
cn = Simplified Chinese, de = German,

da = Danish, es = Spanish, £r = French,
it = ltalian, n1 = Dutch, p1 = Polish, ru =
Russian, sk = Slovak, t r = Turkish, tw =
Traditional Chinese, or us = U.S. English).

knoppix

mem=256M

Specifies that the PC has the stated amount
of memory (in megabytes).

knoppix
hdail

myconf=/dev/

Runs the shell script knoppix. sh
from the /dev/hda1 partition (enter
the partition name where you have the
knoppix. shfile).

knoppix

myconf=scan

Causes Knoppix to search for the file named
knoppix. sh, scan, and execute the
commands in that file, if it exists.

(continued)
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Table 3-2 (continued)

Boot Command

What It Does

knoppix noeject

Does not eject the Live CD after you halt
Knoppix.

knoppix noprompt

Does not prompt to remove the Live CD
after you halt Knoppix.

knoppix nowheel

Forces the PS/2 protocol for a PS/2 mouse
or touchpad (as opposed to the mouse
being detected automatically).

knoppix noxxx

Causes Knoppix to skip specific parts of the
hardware detection (where xxx identifies
the hardware or server that should not be
probed: apic = Advanced Programmable
Interrupt Controller, agp = Accelerated
Graphics Port, apm = Advanced Power
Management, audio = sound card, ddc =
Display Data Channel, dhcp = Dynamic
Host Configuration Protocol, fstab =

file system table, firewire = |[EEE 1394
high-speed serial bus, pcmcia = PC Card,
scsi = Small Computer System Interface,
swap = hard drive space used for virtual
memory, usb = Universal Serial Bus).

knoppix pci=bios

Uses BIOS directly for bad PCl controllers.

knoppix pnpbios=off

Skips the Plug and Play (PnP) BIOS
initialization.

knoppix
screen=resolution

Sets the screen resolution in pixels (where
resolutionisthe resolution you

want, such as 1024x768,800x600,
640x480, and so on).

knoppix testcd

Checks the data integrity of the Live CD by
using the MD5 sum.

knoppix tohd=/dev/hdal

Copies the Live CD to the specified hard
drive partition and runs from there (requires
1GB of RAM).

knoppix toram

Copies the Live CD to RAM (memory) and
runs from there (requires 1GB of RAM).

knoppix vga=ext

Uses a 50-line text mode display.

knoppix vsync=60

Uses a vertical refresh rate of 60 Hz for X
(enter the vertical refresh rate you want X
to use).

knoppix wheelmouse

Enables the IMPS/2 protocol for
wheel mice.
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Boot Command What It Does
knoppix Causes the X server to load the module
xmodule=modname specified by modname so that X works

on your video card (where modname is
ati, fbdev, 1810, mga, nv, radeon,
savage, svga, 0r s3).

knoppix Starts the X server specified by progname
Xserver=progname (where progname is XFree86 or
XF86_SVGA).

When you want to issue multiple Knoppix boot commands, simply combine
them in a single line. For example, to specify that you want to skip the SCSI
auto detection, turn off ACPI, use the U.S. keyboard, use a wheel mouse, and
require the X server to load the nv module, enter the following at the boot :
prompt:

knoppix noscsi acpi=off lang=us wheelmouse xmodule=nv

The fatal signal 11 error

During installation, some people get a fatal signal 11 error message, which
stops the process cold. This error usually happens past the initial boot screen
as the installer is starting its GUI or text interface. The most likely cause of a
signal 11 error during installation is a hardware error related to memory or the
cache associated with the CPU (microprocessor).

A signal 11, or SIGSEGV (short for Segment Violation Signal), error can occur
in Linux applications. A segment violation occurs when a process tries to
access a memory location that it’s not supposed to access. The operating
system catches the problem before it happens and stops the offending process
by sending it a signal 11. When that happens during installation, it means the
installer made an error while accessing memory, and the most likely reason
is a hardware problem. A commonly suggested cure for the signal 11 prob-
lem is to turn off the CPU cache in the BIOS. To do so, you have to enter Setup
while the PC boots (by pressing a function key, such as F2) and turn off the
CPU cache from the BIOS Setup menu.

If the problem is due to a hardware error in memory (in other words, the
result of bad memory chips), you can try swapping the memory modules
around in their slots. You may also consider replacing an existing memory
module with another memory module if you have one handy.

You can read more about the signal 11 problem at www.bitwizard.nl/
sigll.
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Getting around the PC reboot problem

On some PCs, when you press Enter at the boot prompt, the initial Linux
kernel loads and immediately reboots the PC. This could be due to a bad
implementation of ACPI in the PC’s BIOS. To bypass the problem, type linux
acpi=off at the boot prompt to turn off ACPL If that doesn’t work, consult
Table 3-3 for other boot options that you might want to try.

Using Linux kernel boot options

When you boot the PC for Linux installation, either from the DVD or the first
CD-ROM, you get a text screen with the boot : prompt. Typically, you press
Enter at that prompt or do nothing, and the installation begins shortly. You
can, however, specify a variety of options at the boot : prompt. The options
control various aspects of the Linux kernel startup, such as disabling sup-
port for troublesome hardware or starting the X server using a specific X

driver module. Some of these boot options can be helpful in bypassing prob-
lems that you may encounter during installation.

To use these boot options, typically you type linux followed by the boot
options. For example, to perform text mode installation and tell the kernel that
your PC has 512MB of memory, you type the following at the boot : prompt:

linux text mem=512M

Consult Table 3-3 for a brief summary of some of the Linux boot options. You
can use these commands to turn certain features on or off.

Table 3-3 Some Linux Boot Options

Boot Option What It Does

allowcddma Enables DMA for CD/DVD drive.

apic Works around a bug commonly encountered in the

Intel 440GX chipset BIOS and only executes with
the installation program kernel.

acpi=off Disables ACPI in case there are problems with it.

dd Prompts for a driver disk during the installation of
Red Hat Linux.

display=IP_ Causes the installer GUl to appear on the remote

address:0 system identified by the IP address. (Make sure

that you run the command xhost +hostname
on the remote system where hostname is the
host where you run the installer.)

driverdisk Prompts for a driver disk during the installation of
Red Hat Linux.
enforcing=0 Turns off Security Enhanced Linux (SELinux)

mandatory access control.
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Boot Option

What It Does

expert

Enables you to partition removable media and
prompts for a driver disk.

ide=nodma

Disables DMA on all IDE devices and can be
useful when you're having IDE-related problems.

ks

Configures the Ethernet card using DHCP and runs
a kickstart installation by using a kickstart file from
an NFS server identified by the boot server param-
eters provided by the DHCP server.

ks=kickstartfile

Runs a kickstart installation by using the kickstart
file, specified by kickstartfile.(Theidea
behind kickstart is to create a text file with all

the installation options and then kickstart the
installation by booting and providing the kickstart
file as input.)

lowres

Forces the installer GUI to run at a lower resolu-
tion (640 x 480).

mediacheck

Prompts you to check the integrity of the CD image
(also called the ISO image). The image is checked
by computing the MD5 checksum and compar-

ing that with the official Fedora value. Checking a
CD-ROM can take a few minutes.

mem=xxxM

Overrides the amount of memory that the kernel
detects on the PC. (Some older machines could
detect only 16MB of memory, and on some new
machines, the video card may use a portion of
the main memory.) Make sure you replace xxx
with the number representing the megabytes of
memory on your PC.

nmi_watchdog=1

Enables the built-in kernel deadlock detector that
makes use of Non-Maskable Interrupt (NMI).

noapic

Prevents the kernel from using the Advanced
Programmable Interrupt Controller (APIC) chip.
(You can use this command on motherboards
known to have a bad APIC.)

nofirewire

Does not load support for FireWire.

noht

Disables hyper-threading, which is a feature that
enables a single processor to act as multiple
virtual processors at the hardware level.

nomce

Disables self-diagnosis checks performed on the
CPU by using Machine Check Exception (MCE). On
some machines, these checks are performed too
often and need to be disabled.

(continued)
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Table 3-3 (continued)

Boot Option

What It Does

nomount Does not automatically mount any installed Linux
partitions in rescue mode.
nopass Does not pass the keyboard and mouse informa-
tion to stage 2 of the installation program.
nopcmcia Ignores any PCMCIA controllers in system.
noprobe Disables automatic hardware detection and instead
prompts the user for information about SCSI and
network hardware installed on the PC. You can pass
parameters to modules by using this approach.
noshell Disables shell access on virtual console 2 (the one
you get by pressing Ctrl+Alt+F2) during installation.
nousb Disables the loading of USB support during the instal-
lation. (Booting without USB support may be useful if
the installation program hangs early in the process.)
nousbstorage Disables the loading of the usbstorage module
in the installation program’s loader. This option
may help with device ordering on SCSI systems.
reboot=b Changes the way the kernel tries to reboot the

PC so that it can reboot even if the kernel hangs
during system shutdown.

pci=noacpi

Causes the kernel to not use ACPI to route inter-
rupt requests.

pci=biosirg

Causes the kernel to use BIOS settings to route
interrupt requests (IRQs).

rescue

Starts the kernel in rescue mode, where you get a
shell prompt and can try to fix problems.

resolution=HHHXVVV

Causes the installer GUI to run in the specified
video mode (where HHH and VvV are stan-
dard resolution numbers, such as 640x480,
800x600,0r 1024x768).

selinux=0

Disables the SELinux kernel extensions.

serial Turns on serial console support during installation.

skipddc Skips the Display Data Channel (DDC) probe of
monitors. (This option is useful if probing causes
problems.)

vnc Starts a VNC (Virtual Network Computing) server

so that you can control the GUI installer from
another networked system that runs a VNC client.
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Setting Up Printers 4 /

Although I mention these Linux kernel boot commands in the context of
troubleshooting installation problems, you can use many of these commands
anytime you boot a PC with any Linux distribution and you want to turn spe-
cific features on or off.

Setting Up Printers

Figure 3-1:
The primary
printer con-
figuration
interface.

In most Linux distributions, you can set up printers only after you install the
distribution. The following sections outline the printer configuration steps
for Ubuntu and are similar for all distributions.

To set up a printer, follow these steps:

1. From the desktop, choose System Settings->Printers.

If you're not logged in as root, the printer configuration tool prompts
you for the root password. The printer configuration tool, shown in
Figure 3-1, is called system-config-printer.

™ @ Printers - localhost

BRAdd| + @ Filter: @ @

There are no printers configured yet.

Add

Connected to localhost

2. Click the Add button to configure a new printer.

If the device can be identified, it will appear in the list. If it can’t be iden-
tified, you can still continue with the installation and manually add the
drivers and configuration data needed. Figure 3-2 shows that the Epson
Stylus printer is being connected to the serial port.
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Select Device

Devices Settings of the serial port
et BaudRate | 115200 5
Serial Port #5 e
Enter URI Parity Default &

— ¥ Network Printer

Find Network Printer

Figure 3-2: - Flow Control | Default =
AppSocket/HP JetDirect -

Data Bits Default =

YOU can Internet Printing Protacol (ipp)
insta" a Internet Printing Protacol (https
|OCH| printer Internet Printing Protocol (ipp14
Internet Printing Protocol (ipps)
or a network LPD/LPR Host or Printer
pl’inter uSing windows Printer via SAMBA
the same
mterface' Cancel Forward
3. Click Forward to continue.
The system searches for drivers and offers choices based on what it
thinks you’re installing.
In the following example, the host is connecting to a local printer.
4. Select the appropriate driver (see Figure 3-3), and then click Forward.
Choose Driver
@® select printer from database
) Provide PPDfile
() search for a printer driver to download
The Foomatic printer database contains various manufacturer provided PostScript Printer
Description (PPD) files and also can generate PPD files for a large number of (non
PostScript) printers. Buk in general manuFacturer provided PPD files provide better access
to the specific Features of the printer.
Makes
— Dell |
e 3 |
Choosethe | ;
appropriate Fujifilm
drivers to Fulitsu
install. Back Cancel Forward

5. Enter the printer name and description variables (see Figure 3-4),
and then click Apply.

Both the description and location variables are optional, but are help-
ful if you are configuring this for access by others across the network.
Identifying the location can help users know where to pick up the
reports they print.



Figure 3-4:
The only
required
configura-
tion value is
the printer
name.

Managing DUDs, CD-ROMs, and Flash Drives

Describe Printer

Printer Name
Short name for this printer such as "laserjet”
Epson-Stylus-NX510

Description (optional)
Human-readable description such as "HP LaserJet with Duplexer”
Epson Stylus NX510

Location (optional)
Human-readable location such as "Lab 1"

INext to the Cooler

Back Cancel Apply

Figure 3-5:
Edit the
configura-
tion with
the printer
configura-
tion tool.

6. Print a test page to make sure all is working as it should.

49

Make any modifications to the settings as needed using the configura-

tion options, which are shown in Figure 3-5.

@@ & Printer Properties - 'Epson-Stylus-NX510' on localhost

Settings
Polictex Description: Epson Stylus NX510
Access Control
Printer Options Location: Next to the Cooler
Job Options Device URI: serial:/dev/ttyS0?baud=115200

Ink/Toner Levels

Printer State: Idle

Tests and Maintenance

Change...

Make and Model: |Epson Stylus NX515- CUPS+Gutenprint vs.2.9 Change...

Print Test Page Print Self-Test Page | | Clean Print Heads

Managing DUDs, CD-ROMs, and Flash Drives

The GUI desktop makes using DVDs, CD-ROMs, and flash drives in Linux

7. When the printer is configured as it should be, exit the printer

configuration tool.

easy. Just place the external media in the drive, and an icon appears on the

desktop.
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Installing Other Software

You can then access the media by double-clicking the icon on the desktop.
In some Linux distributions, the GUI automatically opens the contents of the
media in a file-manager window soon after you insert the CD or DVD in the
drive. To access the files and folders, you simply double-click the icons that
appear in the GUI file manager window.

If you see an icon for the drive, right-click that icon for a context menu. From
that menu, you can eject the media when you're finished.

Installing Other Software

<MBER
S

The exact steps for installing software depend on the type of package in which
the software is distributed. Most Linux software comes in either an RPM file or
a Debian package file. The RPM files have an . rpm extension, and the Debian
packages have a .deb extension.

Most distributions provide GUI installers to ease the process of installing
new software packages. In this section, I provide a quick overview of adding
software that applies to most distributions (you don’t want to add software
to Live distributions because Live distributions run from ROM and/or media
that start fresh each time you boot).

Fedora and SUSE use RPM packages. Debian, Ubuntu, and Xandros are all
Debian-based distributions, and as expected, they typically use Debian pack-
ages (also called DEB files). However, both RPM and DEB packages can be
installed in any Linux distribution.

Installing software in Debian and Ubuntu

The best way to manage software packages in Debian and Debian-based
distributions, such as Ubuntu, is to use APT — the Advanced Packaging
Tool — which you usually control through the apt-get command.

When you install Debian, one of the last steps is to configure the sources for
APT. The APT sources are the Internet servers (both FTP and web) where APT
looks for software packages to download and install on your system. Assuming
that APT is properly configured and that your system has a high-speed Internet
connection, you can begin installing any package by typing the following com-
mand in a terminal window:

apt-get install pkgname
where pkgname is the name of the package that you want to install. If you
don’t know the package name, start by typing the following command in the

terminal window:

apt-cache search keyword
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where keyword is related to the package you want to install. For example,
to search for a package that has the word screenshot in its description and
also contains the word KDE, I'd type the following. (I use grep to search the
output for occurrences of the text KDE.)

apt-cache search screenshot | grep KDE
This command then prints the following line as the result:
ksnapshot - Screenshot application for KDE

This shows that the ksnapshot package is what I need. If this package was
not yet installed, I could then install it by typing the following command:

apt-get install ksnapshot

That, in a nutshell, is how you can use the command-line tools to look for
and install packages in Debian.

Debian and older versions of Ubuntu also come with a GUI package installer
for APT called Synaptic Package Manager, whose use is intuitive:

4+ Debian: Depending upon your version, you will either choose
ApplicationscoSystem Toolse»>Synaptic Package Manager from the
GNOME desktop or Desktop->Administration=>Synaptic Package
Manager.

4+ Ubuntu: In old versions (pre 11.10), choose Select Systemry>
AdministrationcpSynaptic Package Manager. When prompted for a pass-
word in Ubuntu, enter your normal user password because Ubuntu has
no root user. In newer versions, you can download it with the following
command:

sudo apt-get install synaptic

After Synaptic Package Manager starts, it displays a Quick Introduction dialog
box that tells you, briefly, how to mark packages for installation, upgrade, or
removal, and how to get to the menu to perform these actions. After reading the
Introduction, click Close to get rid of that dialog box and access the Synaptic
Package Manager.

In place of Synaptic you can use the Software & Updates tool, shown in
Figure 3-6, to manage your software (click the Other Software tab to get
started).

Book |
Chapter 3

xnurq buunbyuog
pue Bunooysajqnouiy



52 Installing Other Software

Figure 3-6:
The
Software
& Updates
Manager.

[ <] Software & Updates
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Restricted copyright

Revert Close

Figure 3-7:
Specify
what soft-
ware to
download
and install.

From here, you can choose to specify any software you want to download
and install through APT, as shown in Figure 3-7.

@ software-properties-gtk

=% Enter the complete APT line of the repository that you want to
@ add as source

The APT line includes the type, location and components of a repository, for
example 'deb http://archive.ubuntu.com/ubuntu raring main'.

APT line: ||

Cancel

Using the Ubuntu Software Center, a feature similar to what is found in many
other distributions as well, you can find just about everything you’re looking
for, as shown in Figure 3-8.

Installing software in Fedora

Most Fedora software comes in the form of RPM files. An RPM (Red Hat
Package Manager) file is basically a single package that contains everything —
all the files and configuration information — needed to install a software
product.

From the GNOME desktop, you use the Add or Remove Software utility — a
graphical utility for installing and uninstalling RPMs. Follow these steps:
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1. Choose Systemc>Administration=yAdd/Remove Software.
If you're not logged in as root, a dialog box prompts you for the root
password. The Add or Remove Packages utility starts and gathers infor-
mation about the status of packages installed on your system. After it
sorts through the information about all the installed packages, the utility
displays the Package Manager dialog box, which contains a list of all the
packages, as shown in Figure 3-9.
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2. To install an uninstalled package group, select the check box to the

left of that package group’s name.

For partially uninstalled package groups, click the Details link (or the
Optional Packages button) that appears in a column to the right of the
package name.

A dialog box appears with details of the packages in the package group.

In the dialog box, select the packages that you want to install or remove
by clicking the names, and then click Close to exit the dialog box.

You return to the Package Management dialog box, and if you added or
removed any package, the Update (or Apply) button becomes active.

Click the Update (or Apply) button to update the packages based on
any additions or removals you made in the lists of packages.

Installing software in SUSE

In SUSE, follow these steps to install or remove software:

1.

From the main menu, choose YaST to start the YaST Control Center.

The YaST Control Center displays categories of tasks on the left side and
specific tasks for that category on the right side.

Click the Software category on the left side so that the right side
shows the options for software.

Click the Software Management icon on the right side.
YaST displays a new window where you can search for software packages.

Search for a package by name or select a package by browsing avail-
able packages.

To search for a package by name, type a keyword in the Search field in
the upper-left corner of the window and then click Search. YaST displays
the matching packages on the right side of the window. To browse for
packages, click Filter in the upper-left corner, select Package Groups
from the drop-down list, and click a group to see the list of individual
packages in that group.

Click the Accept button in the bottom-right corner to begin installing
selected packages.

YaST checks for dependencies — if a package requires other packages

to install correctly — before installing packages. If you want to view
what changes would occur when you click Accept, click Filter and select
Installation Summary:.
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Installing software in Xandros

Xandros Desktop OS comes with Xandros Networks, which enables you to
buy software online as well as install software from a CD or DVD. To start
Xandros Networks, double-click the Xandros Networks icon on the Xandros
Desktop. Xandros Networks starts, connects to a Xandros server, and dis-
plays information about installed, updated, and new applications.

To look at the list of new applications, click the plus sign to the left of the
New Applications label on the left side of the Xandros Networks window. You
get a further list of application categories. If you click a category, the right
side of the window displays the names of packages within that category. You
can then select a package or an entire category for installation.

To install any selected software packages, choose FilecoEnter Administrator
Mode. You're prompted for the administrator (root) password. After enter-
ing the root password, you can choose FilecpInstall Selected Applications.
Xandros Networks checks for dependencies, prompts you if any further infor-
mation is needed, and downloads and installs the new software.

If you've downloaded a Debian package, you can install it by choosing Filec)
Install DEB File from the Xandros Networks menu. Similarly, the menu choice
FilecpInstall RPM File installs an RPM package.
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Chapter 4: Trying Out Linux

In This Chapter

v~ Starting Linux and logging in
v~ Getting familiar with the shell
v Shutting down the system

ou’re sitting in front of your PC, about to turn it on. You know that

the PC has Linux installed. (Maybe you did the installing yourself, but
who’s keeping track?) You're wondering what to expect when you turn it on
and what you do afterward. Not to worry. If you're using Linux for the first
time, this chapter shows you how to log in, check out the graphical desk-
tops, try out some cryptic Linux commands, and finally, shut down the PC.

If you try out the Ubuntu Live distribution, all you have to do is boot from
the flash drive/DVD/CD (as explained in Chapter 2 of this minibook), and
you can try it just like any other Linux distribution.

For those of you who already know something about Linux, flip through this
chapter to see if anything looks new. You never know what you may not know!

Starting Linux

SPE,
S =%

7,

SSTRIBY,

When you turn on the PC, it goes through the normal power-up sequence
and loads the boot loader — GRUB or LILO, depending on your Linux distri-
bution and what you select during installation. The boot loader (once known
as the bootstrap loader) is a tiny computer program that loads the rest of
the operating system from the hard drive into the computer’s memory. The
entire process of starting a computer is called booting.

For Live distributions, the boot loader is typically ISOLINUX, a boot loader
designed to work from an ISO 9660 CD-ROM.

The LILO and GRUB boot loaders display a graphical screen with the names of
the operating systems that the boot loader can load. For example, if your PC
has Windows and Linux, you see both names listed. You can then use the up-
and down-arrow keys to select the operating system you want to use. If the

PC is set up to load Linux by default, wait a few seconds, and the boot loader
starts Linux. To be more precise, the boot loader loads the Linux kernel — the
core of the Linux operating system — into the PC’s memory.
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Other boot loaders, such as ISOLINUX, may display a text boot : prompt at
which you can type boot commands to load specific operating systems and
to pass options to whichever operating system you load.

While the Linux kernel starts, you see a long list of opening messages, often
referred to as the boot messages. (You can see these messages at any time by
typing the command dmesg in a terminal window.) These messages include
the names of the devices that Linux detects. One of the first lines in the boot
messages reads

Calibrating delay loop . . . 4997.12 BogoMIPS
(1pj=2498560)

BogoMIPS is Linux jargon (explained in this chapter in a handy sidebar) for

a measure of time. The number that precedes BogoMIPS depends on your
PC’s processor speed. The kernel uses the BogoMIPS measurement when it
has to wait a small amount of time for some event to occur (such as getting a
response back from a disk controller when it’s ready).

After the boot messages appear, some Linux distributions (such as Fedora)
switch to a graphical boot screen that shows information about the progress
of system startup. When you boot some Linux distributions (such as Fedora
and Xandros Desktop OS) for the first time after installation, you get a configu-
ration program that guides you through some configuration steps, such as set-
ting the date and time and adding user accounts. To complete such first-time
configuration steps, all you have to do is enter the requested information.

After Linux boots, you typically get a graphical login screen. For some distri-
butions, such as Knoppix, you get the desktop without having to log in as a
user. On other Live distributions, you have to log in.

Figure 4-1 shows the Ubuntu desktop after [ booted a PC from the Ubuntu Live
distribution. For some distributions, you might be logged in automatically. For
others, a graphical login screen will appear asking you to authenticate with the
username and password given during (or at any time after) the installation.

Every distribution utilizes the root username, which happens to be the
superuser (the administrator account). Whether you install Linux yourself or
someone installs it for you, you need to know the root password. Without
that, you can’t do many of the tasks necessary to find out how Linux works.

You shouldn’t normally log in as root. When you log in as root, you could
accidentally damage your system because you can do anything when you’re
root. Always log in as a normal user. When you need to perform any task as
root, type su - in a terminal window and enter the root password.
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Q“SPEC/&(, In Ubuntu, you define only a normal user account; Ubuntu doesn’t give you

the opportunity to define a root user account. Whenever you want to per-
form any tasks that require you to be root, you have to use the sudo com-
mand (an abbreviation for “superuser do”). The default password for root
is the one you gave during the installation of the operating system.

What are BogoMIPS and LPJ?

When Linux boots, you get a message that
says Calibrating delay loop .
4997.12 BogoMIPS (1pj=2498560),
with some number before the word BogoMIPS.
BogoMIPS is one of those words that con-
founds new Linux users, but it's just jargon
with a simple meaning.

BogoMIPS is Linus’s invention (yes, the same
Linus Torvalds who started Linux), and it
means bogus MIPS. As you may know, MIPS
is an acronym for millions of instructions per
second — a measure of how fast your com-
puter runs programs. Unfortunately, MIPS isn't
a very good measure of performance; the MIPS
measurements of different types of computers
are difficult to compare accurately. BogoMIPS
is basically a way to measure the computer’s

speed that's independent of the exact proces-
sor type. Linux uses the BogoMIPS number to
calibrate a delay loop, in which the computer
keeps running some useless instructions until
a specified amount of time passes. The reason
for killing valuable processor time like this is
to wait for some slowpoke device to get ready
for work.

Oh ... about LPJ — it's a recent term that
stands for loops per jiffy, and it's another mea-
sure of time delay used by the kernel. The Linux
kernel considers time in increments of jiffies,
and a jiffy is defined as the time period that is
equal to one second divided by the value of a
kernel variable named HZ. In other words, HZ
jiffies are in each second.
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To log in as user spiderman, for example, type spiderman in the first text
field and press Enter. (Move the cursor to the login dialog box before you
begin typing.) Then type spiderman’s password and press Enter. You then
see the initial graphical user interface (GUI). What you get depends on your
choice of GUl — GNOME or KDE. If someone made the choice for you, don’t
worry — GNOME and KDE are both quite good and versatile.

Chapters 1 and 2 in Book II explore the GUI desktops — first GNOME and then
KDE. This section focuses on the command line — the only interface you’ll
have access to if you experience problems loading a graphical desktop.

Playing with the Shell

Linux is basically Unix, and Unix just doesn’t feel like Unix unless you can type
cryptic commands in a text terminal. Although GNOME and KDE do a lot to
bring us into the world of windows, icons, mouse, and pointer — affectionately
known as WIMP — sometimes you're stuck with nothing but a plain text screen
with a prompt that looks something like this (when you log in as edulaney):

edulaney@linux:/etc>

You see the text screen most often when something is wrong with the X
Window System, which is essentially the machinery that runs the windows
and menus that you normally see. In those cases, you have to work with the
shell and know some cryptic Linux commands.

You can prepare for unexpected encounters with the shell by trying some
Linux commands in a terminal window while you're in the GNOME or KDE
GUIL After you get the hang of using the terminal, you might even keep a ter-
minal window open so you can use one of those cryptic commands — simply
because it’s faster than pointing and clicking. Those two-letter commands do
pack some punch!

Starting the bash shell

Simply put, the shell is the Linux command interpreter — a program that
reads what you type, interprets that text as a command, and does what the
command is supposed to do.

Before you start playing with the shell, open a terminal window. In either
GNOME or KDE, the panel typically includes an icon that looks like a moni-
tor. When you click that icon, what appears is a window with a prompt, like
the one shown in Figure 4-2. That’s a terminal window, and it works just like
an old-fashioned terminal. A shell program is running and ready to accept
any text that you type. You type text, press Enter, and something happens
(depending on what you typed).



Figure 4-2:

The terminal

window
awaits your
input.
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B2 ubuntu@ubuntu: ~

ubuntu@ubuntu:-~%

If the GNOME or KDE panel on your desktop doesn’t seem to have an icon that
starts a terminal or shell window, search through the Main menu hierarchy
and you should be able to find an item labeled Console or Terminal. Choosing
that item should then open a terminal window.

The prompt that you see depends on the shell that runs in that terminal win-
dow. The default Linux shell is bash (which stands for Bourne-Again SHell).

bash understands a host of standard Linux commands, which you can use
to look at files, go from one directory to another, see what programs are run-
ning (and who else is logged in), and a whole lot more.

In addition to the Linux commands, bash can run any program stored in an
executable file. bash can also execute shell scripts — text files that contain
Linux commands.

Understanding shell commands

Because a shell interprets what you type, knowing how the shell figures out the
text that you enter is important. All shell commands have this general format:

command optionl option2 . . . optionN

Such a single line of commands is commonly called a command line. On a com-
mand line, you enter a command followed by one or more optional parameters
(or arguments). Such command-line options (or command-line arguments)
help you specify what you want the command to do.
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One basic rule is that you have to use a space or a tab to separate the com-
mand from the options — and to separate options from each other. If you
want to use an option that contains embedded spaces, you have to put that
option within quotation marks. For example, to search for two words of text
in the password file, | enter the following grep command. (grep is one of
those cryptic commands used to search for text in files.)

grep "WWW daemon" /etc/passwd

When grep prints the line with those words, it looks like the following. (What
you see on your system may differ from what [ show.)

wwwrun:x:30:8:WWW daemon apache:/var/lib/wwwrun:/bin/false

If you created a user account in your name, go ahead and type the grep com-
mand with your name as an argument but remember to enclose the name in
quotes.

Trying a few Linux commands

While you have the terminal window open, try a few Linux commands just for
fun. I will guide you through some examples to give you a feel for what you
can do at the shell prompt.

To see how long the Linux PC has been up since you last powered it up, type
the following. (Note: I show the typed command in bold, followed by the
output from that command.)

uptime
12:06:34 up 59 days, 16:23, 4 users, load average: 0.56, 0.55, 0.37

The part up 59 days, 16:23 tells you that this particular PC has been up
for nearly two months. Hmmm . . . can Windows do that?

To see what version of Linux kernel your system is running, use the uname
command like this:

uname -sSIrv

This runs the uname command with three options: -s, -r, and -v (which can
be combined as -srv, as this example shows). The - s option causes uname
to print the name of the kernel, - r prints the kernel release number, and -v
prints the kernel version number. The command generates the following
output on one of my Linux systems:

Linux 3.9.31.5-127.fc12.1i686 #1 SMP Sat Nov 23 21:41:45 EST 2013

In this case, the system is running Linux kernel version 3.9.31.
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To read a file, use the more command. For example, type more /etc/passwd
to read the /etc/passwd file. The resulting output looks similar to the
following:

root:x:0:0:root:/root:/bin/bash

bin:x:1:1:bin:/bin:/bin/bash

daemon:x:2:2:Daemon: /sbin:/bin/bash

lp:x:4:7:Printing daemon:/var/spool/lpd:/bin/bash

mail:x:8:12:Mailer daemon:/var/spool/clientmqueue:/bin/false

news:x:9:13:News system:/etc/news:/bin/bash

uucp:x:10:14:Unix-to-Unix Copy system:/etc/uucp:/bin/bash
lines deleted .

To see a list of all the programs currently running on the system, use the ps
command, like this:

ps ax

The ps command takes many options, and you can provide these options
without the usual dash prefix. This example uses the a and x options. The a
option lists all processes that you're running, and the x option displays the
rest of the processes. The result is that ps ax prints a list of all processes
running on the system, as shown in the following sample output of the ps
ax command:

TTY STAT TIME COMMAND
S 0:01 init [5]
SN 0:00 [ksoftirgd/0
S< 0:00 [events/0
S< 0:00 [khelper]
S< 0:00 [kthread]
22 ? S< 0:00 [kblockd/o0
58 ? S 0:00 [kapmd]
79 ? S 0:00 [pdflush]
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80 ? S 0:00 [pdflush]

82 ? S< 0:00 [aio/0

. lines deleted .

5325 ? Ss 0:00 /opt/kde3/bin/kdm

5502 ? S 0:12 /usr/X11R6/bin/X -br -nolisten tcp :0 vt7 -auth
/var/lib/xdm/authdir/authfiles/A:0-plAOrt

5503 ? S 0:00 -:0

6187 ? Ss 0:00 /sbin/portmap

6358 ? Ss 0:00 /bin/sh /usr/X11R6/bin/kde
6566 ? Ss 0:00 /usr/sbin/cupsd

6577 ? Ssl 0:00 /usr/sbin/nscd

lines deleted .

Amazing how many programs can run on a system even when only you are
logged in as a user, isn’t it?

As you can guess, you can do everything from a shell prompt, but it does
take some getting used to.
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Shutting Down

Figure 4-3:
The Log Out
dialog box.

QNG

When you’re ready to shut down Linux, you must do so in an orderly manner.
Even if you're the sole user of a Linux PC, several other programs usually run
in the background. Also, operating systems, such as Linux, try to optimize
the way that they write data to the hard drive. Because hard-drive access

is relatively slow (compared with the time needed to access memory loca-
tions), data generally is held in memory and written to the hard drive in large
chunks. Therefore, if you simply turn off the power, you run the risk that
some files aren’t updated properly.

Any user (you don’t even have to be logged in) can shut down the system from
the desktop or from the graphical login screen, although some distributions,
such as Debian, prompt you for the root password. Choose Main MenuryLog
Out (or look for a Log Out option in the menus). A Log Out dialog box appears,
such as the one shown in Figure 4-3, providing options for rebooting, halting
the system, or simply logging out. To shut down the system, simply select
Shutdown and click OK. The system then shuts down in an orderly manner.

@& 1y ©) 721PM Ik

About This Computer
Ubuntu Help

System Settings...

Suspend

If the logout menu doesn’t have an option to shut down, first log out and
then select Shutdown from the graphical login screen. You can also shut
down a Linux computer from a terminal with the command init 0. This
method is sometimes required if you are running the operating system
within a virtual software manager such as VMWare.

While the system shuts down, you see messages about processes shutting
down. You may be surprised at how many processes there are even when no
one is explicitly running any programs on the system. If your system doesn’t
automatically power off on shutdown, you can manually turn off the power.

Shutting down or rebooting the system may not require root access. This is
why it’s important to make sure that physical access to the console is pro-
tected adequately so that anyone who wants to can’t simply walk up to the
console and shut down your system.
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You don’t always need to shut down when you're finished with a session;
instead, you may choose to simply log out. To log out of KDE, choose Main
MenurpLogout. You can also right-click an empty area of the desktop and
choose Logout from the context menu that appears. To log out from GNOME,
choose SystemrpLog Out. Click OK when a dialog box asks if you really want
to log out. (In some GNOME desktop distributions, the menu option to log
out is the second or third menu button from the left in the top panel.)
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Chapter 1: GNOME, Unity,
Cinnamon, and MATE

In This Chapter

1 Discovering GNOME'’s common features

v+ Understanding the GNOME panels
v Looking at Unity

v+ Exploring Cinnamon

v Finding a MATE

’ n the days of old, Linux distributions used to come with one or both of
two popular graphical user interfaces (GUIs): GNOME and KDE. GNOME
and KDE are similar to Microsoft Windows but unique in one respect: Unlike
Microsoft Windows, you can choose your GUI in Linux. If you don’t like
GNOME, you can use KDE; and if you don’t like KDE, you can use GNOME.
With both installed, you can switch between the two in a matter of seconds.
Try doing that with Microsoft Windows!

Today, that basic choice is often still the case, with one big exception:
GNOME has given birth to a number of different variants. You'll find GNOME
widely used, but you’ll also find that some distributions like to include
desktops like Unity, Cinnamon, and MATE. When you encounter them, just
know that they started as GNOME and were altered to fit some specific pur-
poses. They have the same basic structure; we walk through them here.

GNOME and KDE were developed independently of Linux, and they run on
other UNIX operating systems besides Linux. You also have the option to
install other GUIs, such as FVWM and Xfce, in Linux. Visit www . freedesktop.
org/wiki/Desktops to see a list of other X desktops (desktops that run on
X Window System).

This chapter explores the major features of GNOME and its variants; Chapter 2
in this minibook does a similar comparison of KDE. You can best figure out
these GUIs by simply starting to use them. No matter which GUI you decide to
use, all GUI applications — whether they’re based on GNOME or KDE — run
on all GUI desktops. In other words, you can run KDE applications under
GNOME and vice versa. The only hurdle is that sometimes both GNOME and
KDE applications may not be installed by default.
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\Q\xSPEc/,}o Each Linux distribution typically installs one GUI by default. Each distribu-

§ tion also customizes that GUI to create a desktop that’s unique to the distri-
= bution. Because of this, there may be subtle, minor differences between what
‘5,0 you see in your distribution and what is described here.

Getting to Know the GNOME Desktop

The initial desktop for GNOME looks like any other popular GUI, such as
Microsoft Windows or the Mac OS X desktop. Figure 1-1, for example, shows
the typical GNOME desktop.

Figure 1-1:
Aclean
GNOME
desktop in
Fedora.
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Running the Live distribution, a number of icons that would be present if
the operating system were installed will not be there. When the system is
installed, the desktop initially shows icons for your computer, your home
folder, and the trash can for deleted files. Unlike some other distributions,
Fedora strives for a minimum of desktop icons and has a clean look.

The GNOME desktop displays a context menu when you right-click an object
or anywhere on the desktop. Depending on where you click, the menu can
offer the following :

4+ New Folder to create a new folder in a directory

4+ Properties to see the properties, including permissions, associated with
a file or folder

4+ Open to open a folder or file
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4+ Compress to reduce the size of the file

4 Make Link to create a shortcut

Figure 1-2 shows the context menus in a typical GNOME folder. If there are
any menu options with a right-pointing arrow, it indicates that they have
other menus that appear when you put the mouse pointer over the arrow.
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Figure 1-2:

Standard B _Fecrs e Das

menu =i

choices in B adeeatie-Des

G N 0 M E fOI' ) Computer “Dewirlcads” selected [containing Oitems)

a folder.
Many items on this context menu are the same no matter what icon you click,
but right-clicking certain icons (for example, the Trash icon) produces a some-
what different menu. For the Trash icon, the icon context menu typically pro-
vides an option to permanently delete the items in the trash. (You get a chance
to say Yes or No.)

\\3

[ bet you see a pattern here: the right-click. No matter where you are in a GUI
desktop, always right-click before you pick. You're bound to find something
useful when you right-click!

Understanding the GNOME Panels

The GNOME desktop has panels and each panel is similar to the Windows
taskbar. The top panel has menu choices on the left, a time display in the
center, and icons for common choices on the right. Between the left menu
and the time, the panel shows any applications you've started (or that were
automatically started for you).
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Figure 1-3:
The GNOME
top panel.

Figure 1-4:

The GNOME

desktop.

The top panel

The top panel is the long bar that stretches across the top of the GNOME
desktop. Figure 1-3 shows a typical view of the GNOME top panel.

Network

Main menu Day and Time Volume | Battery life

Applications running 0S indicator

The panel is a parking place for icons. Some icons start programs when you
click them. Some show status (for example, what programs are currently
running) as well as information such as date and time.

The desktop

After you choose Activities, the leftmost area of the desktop in GNOME
shows the applications that can be opened in a panel that you can think of
as the Main Menu. The Main Menu panel, like the Start button in Microsoft
Windows, is where you typically find all your applications, organized into
submenus. Figure 1-4 shows an example of this, again from Fedora.
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In the case of the Live distribution version of Fedora, the default icons on
this main menu (also known as the Favorites menu) represent the following
features:

<+

Firefox web browser
Evolution email package
Empathy contact manager
Rhythmbox

Shotwell

LibreOffice Writer

Shortcut to your files
Shortcut to your documents

Install icon

AR IR R R R S

Link to your recent applications

You can click any icon to start the application associated with it, or right-
click to start it in a new window or remove it from the menu.

Chapter 5 of this minibook looks at applications, including the Firefox web
browser and others discussed here.

On the right side of the desktop, you’ll see a quick method of accessing your
various desktops — the Workplace Switcher. Assume, for example, that you're
working on a number of projects at once. You can bounce between them by
choosing Activities, and then moving your mouse over to the panel on the
right so it automatically expands to show you your options (as illustrated by
Figure 1-5).

The bottom panel

In addition to the top panel, GNOME also includes a bottom panel. It does not
appear onscreen by default (unlike the arrangement in KDE), but you can use
it to find important information. Figure 1-6 is an example of this panel, show-
ing three important notifications from the system and a link to a USB drive.
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Figure 1-5:
Choose
between
desktops.

Figure 1-6:
The bottom
panelin
GNOME.
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Looking at Unity

Just as there are differences among Windows desktops from Windows XP

to versions 7 and 8, so too the GNOME desktop has variations. The first

of these is Unity — which, while available for other distributions, is most
closely associated with Ubuntu. Figure 1-7 shows an example of this desktop.

Unity was created by Canonical and Mark Shuttleworth (respectively the
organization behind — and the head of — Ubuntu). Notice that the same
clean desktop look of GNOME prevails. What differs is that the makers of
Unity strive to make it as easy as possible for a user with no previous knowl-
edge to use — and that makes it ideal for netbooks as well as desktops.
Figure 1-8 shows an example of the desktop with a terminal window open
and the drop-down menu displayed.
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One of the biggest pluses behind this desktop is that Unity is touch-ready.

Looking at Cinnamon

The Cinnamon desktop looks much like GNOME used to look several versions
ago. Figure 1-9 shows an example of it in Linux Mint. Notice how similar this
looks to Windows of the XP era.
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The leftmost icon on the bottom panel is the Main Menu button. The Main
Menu button, like the Start button in Microsoft Windows, is where you typi-
cally find all your applications, organized into submenus. Click the Main
Menu button to bring up the first-level menu. Then mouse over any menu
item containing an arrow to bring up the next-level menu, and so on. You can
go through a menu hierarchy and make selections from the final menu.

In addition to the Main Menu on the bottom panel, in Cinnamon that bottom
panel can make almost anything you want to do possible. Among the choices
here:

4 Show Desktop: Hide (but do not close) all windows and display the
desktop.

Firefox Web Browser: Quickly access the web.

Terminal: Open a terminal window.

Files: Display your files.

Open Windows: Jump back and forth between any open windows.

R

Active Icons: for ejecting drives, adjusting volume, viewing battery life,
and so on.

Looking at MATE

The last GNOME variant to explore is MATE. Like Cinnamon, this desktop
is often associated with Linux Mint — and the two look very much alike.
Figure 1-10 shows an example of MATE in Linux Mint.
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As in life, so in Linux: Which desktop you choose to use is as much a matter

of preference as which car you drive, which cologne you wear, or which outfit

you buy. It’s important to what you’re comfortable with and try to interface
with it as best you can.

In Chapter 2 of this minibook, we move away from GNOME altogether and
look at its prime competitor: KDE.
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Chapter 2: The KDE Desktop

In This Chapter

v+ Discovering KDE’s common features
+ Introducing the Main Menu

v+~ Configuring the panel and the desktop

A s mentioned in Chapter 1 of this minibook, Linux distributions come with
one (or both) of two popular graphical user interfaces (GUIs) — GNOME
(or one or more of its variants) and KDE. With both interfaces installed, you
can switch between the two in a matter of seconds. If you don’t like GNOME,
you can use KDE; or if you don’t like KDE, you can use GNOME.

This chapter explores the major features of KDE, just as Chapter 1 of this
minibook examines GNOME. I strongly encourage you to try both GUIs
before you decide which one you’re most comfortable using. Remember,
you can run KDE applications under GNOME and vice versa. Several instal-
lation procedures, including those for Fedora and openSUSE, allow you to
choose to install KDE or GNOME. Installing only one interface by default
allows for a quicker and easier setup and installation; you can always go
back and install the other interface later.

Each distribution customizes the desktop, so there may be subtle, minor dif-
ferences between what you see in your distribution and what’s described here.

Getting to Know the KDE Desktop

The initial desktop for KDE looks like any other popular GUI, such as Microsoft
Windows desktop or the Mac OS X desktop. Figure 2-1 shows a typical KDE

desktop.

KDE stands for the K Desktop Environment. The KDE project started in
October 1996 with the intent to develop a common GUI for Unix systems
that use the X Window System. The first beta version of KDE was released a
year later, in October 1997. KDE version 1.0 was released in July 1998.
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Figure 2-1:
A clean KDE
desktop.

()

openSUSE

Figure 2-1 is from openSUSE 12, which strives for a minimum of desktop icons.
Along the bottom of the desktop is the panel — which is similar to the top
and bottom bars in the Windows taskbar. The panel has buttons on the left
(shortcuts to various programs), a set of buttons to the available desktops, a
task area, a time display, and (to the right) icons that provide volume control
and access to the KDE'’s Clipboard manager, Klipper. In the middle part of the
panel are buttons for any applications that you started (or that were auto-
matically started for you).

Desktop context menus

The KDE desktop displays a context menu when you right-click a clear area
on the desktop. The context menu offers a menu that includes the following
options (with slight variations between distributions):

4 Run Command

4+ Lock Screen

4+ Leave (exit the desktop)

4+ Desktop Settings (set such onscreen features as the wallpaper)

Figure 2-2 shows the desktop context menu in a typical KDE desktop.
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Figure 2-2:
The context
menu in
KDE.

lcon context menus

Right-clicking any icon in KDE displays another menu, as shown in Figure 2-3.
Many items on this context menu are the same no matter what icon you
click, but right-clicking certain icons (for example, the CD-ROM device icon)
produces a somewhat different menu. Desktop menu options with a right-
pointing arrow have other menus that appear when you put the mouse
pointer over the arrow. You can perform the following typical tasks from icon
context menus:

4+ Open a folder in a file manager
Open a file with an application that you choose
Cut or copy

<+

+

+ Rename the icon
4+ Move the icon to the trash
<+

View the properties of that icon

For the CD-ROM device icon and similar devices, the icon context menu typi-
o cally provides an option to eject the media.
<\
No matter where you are in a GUI desktop, always right-click before you pick.
You’re bound to find something useful when you right-click!

Book I
Chapter 2

dopisag 3a) 8yl



82 Understanding the KDE Panel

= - Dty
@ e | e W e So .
EHome  »Home

o Hawark

=i =] - = = =]

i) bn Daskion Dosuments: Do M
FENDFL, . — - -

] annE . = QS "

. FINGET, | Plchran Public publie_pimi ﬁmm”ﬂm

El4zca. -

1 Cnen 0 Hew Windw
©pgn in New Tab
1% A 1o Fragan

Figure 2-3:

The pop-up £
menu for an - openSUSE
icon in KDE.

Understanding the KDE Panel

The panel is the long bar that stretches across the bottom of the desktop.
Figure 2-4 shows a typical view of the KDE panel.

Figure 2-4:
The KDE
panel.
The panel is a parking place for icons. Some icons start programs when you
click them. Some show status (for example, what programs are currently
o running) as well as information such as the date and time.
<\

If you move the mouse pointer on top of an icon, a Help balloon pops up and
gives you a helpful hint about the icon.

The Main Menu button

The leftmost icon on the KDE panel is the Main Menu button. (KDE docu-
mentation calls the Main Menu button the Application Starter). Like the Start
button in Microsoft Windows, the Main Menu button is where you typically
find all your applications, organized into submenus. The Main Menu button
is often labeled K, although the letter can be changed by the distribution.
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Click the Main Menu button to see the first-level menu. Then mouse over
any menu item with an arrow to bring up the next-level menu and so on. You
can go through a menu hierarchy and make selections from the final menu.
Figure 2-5 shows the Main Menu hierarchy in a typical KDE desktop.
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The most recent versions of KDE feature the KickOff application launcher as
their main menu. KickOff allows you to access frequently used applications
more quickly than navigating through the traditional menu hierarchy. In
most desktops, clicking the Main Menu button to open KickOff presents the
following top-level categories:

4+ Favorites: Easy access to frequently used applications and documents.
To quickly add a file to your Favorites, right-click it and choose Add to
Favorites.

4+ Applications: The applications and tools installed on your system. Click
a subcategory with a right-pointing arrow to open more options.

4+ Computer: Access to hard drives and removable memory devices, as
well as the trash.

4+ Recently Used: A chronological display of recently opened documents
and applications.

4+ Leave: Options to log out, restart, shut down the computer, and more.
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In the Applications tab, you will find the following menu subcategories (and
probably a few more depending on which distribution you are using):

4+ Games: A menu of games (and a lot of them at that) such as arcade
games, board games, and card games.

4 Graphics: Programs such as Flickr, KolourPaint, and KSnapshot (used to
take the screenshots in this chapter).

4+ Internet: Internet applications, such as a web browser, an e-mail reader,
and an instant messenger.

4+ Multimedia: Multimedia applications such as a CD player, a sound mixer,
a sound recorder, and volume control.

4+ Office: Office applications such as the LibreOffice.org Office suite
(includes the Writer word processor, the Calc spreadsheet, the Impress
slide presentation program, and the Draw drawing program).

4+ System: The utilities needed for system configuration. An example of the
System menu is shown in Figure 2-6.

4+ Utilities: Additional miscellaneous utilities that can be utilized by KDE,
including text-to-speech tools, a personal alarm scheduler, and a screen
magnifier.

Loen-CO snr (limar] on limars. e

e

()

Figure 2-6: g
The System L .
nent i . g openSUSE

choices.




WMBER
@ﬁ
&

Configuring the KDE Bottom Panel 85

Three additional KDE menu choices — Administration, Settings, and System —
may be present and will help you configure almost anything you need. They’re
not present in openSUSE because it uses YaST as the interface to accomplish
those tasks.

In each distribution, the main menu and KickOff have different categories
but the same menu organization, so you should usually be able to find what
you need.

Panel icons

In addition to the Main Menu button, the KDE panel has several icons
(labeled in Figure 2-4). You can identify any icon by moving your cursor
over it and reading the pop-up description that appears. The most common
icons are as follows:

4+ Desktop Pager: Navigate between workspaces or “virtual desktops.”

4+ Open windows: Display all currently open windows.

4+ Active window: Switch to another running application or window.

‘

Network connection: Display information about current wired or wireless
connections.

<+

Volume: Display a volume control bar that you can use to change the
sound’s volume by dragging a slider.

4+ Notifications and Jobs: Mouse over to see the progress of current jobs
such as file transfers or printing documents.

4+ Time: Display the time; clicking displays a calendar that shows the
current date.

4+ Panel toolbox: Adjust size, location, and controls for the panel.

Configuring the KDE Bottom Panel

For all the power inherent in the KDE panel, it also has a great deal of flexibil-
ity. If you right-click a blank spot on the panel, the menu shown in Figure 2-7
appears. You use this menu to add and remove items from the panel and
even create an additional panel (which allows you to configure your desktop
to look and work as much like GNOME as you want it to).

The most powerful menu choice is Panel Options. Choosing Panel Optionsc)
Panel Settingsc>More Settings displays the utility shown in Figure 2-8. From
here, you can place the panel in a location other than its default location
along the bottom, adjust the alignment of the panel, automatically hide the
panel, select whether windows will appear in front of or behind the panel,
and more.
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Figure 2-7:
You have a
lot of flex-
ibility when
configuring
the panel.

Figure 2-8:
Configuring
the KDE
panel is
easy.
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Configuring the KDE Desktop

After right-clicking an empty spot on the desktop, you can choose Desktop
Settings from the pop-up menu. Doing so displays the configuration tool
shown in Figure 2-9. You can configure such items as the background and
special mouse controls to perform helpful functions on the desktop.
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change the
desktop
settings.

Configuring the KDE Desktop
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For more thorough desktop configurations, choose Configure Desktop from
the Main Menu to display the configuration options shown in Figure 2-10.
You can set the screen size, adjust settings for multiple desktops, change the
screen saver, and play around with desktop effects.

The settings here are organized into categories, such as Common Appearance
and Behavior, and Workspace Appearance and Behavior, as well as Network
Connectivity, and Hardware. Click an item to view the subcategories for

that item. Click one of the subcategory items to change it. After making any
changes you want, click the Apply button to enact the change. If you don’t
like the result, you can often click Reset to go back to the original setting.

Depending upon your distribution, you may also want to use downloadable
programs such as SAX2 for desktop configuration. SAX2 is an open source
program that simplifies configuration.
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Figure 2-10:
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tion options.

%

| common Appearance and Behavior

- .
o L O

Account Application Application
Details Appearance  and System
Motifications

Workspace Appearance and Behavior

. =

= U ©

Desktop Workspace  Accessibility
Effects Appearance

| Network and Connectivity

@ x e99

Metwork S8k Sharing
Settings Freferences

| Hardware
o @ N
Device Digital Display and
Actions Camera Monitor

4{,‘3 Overview "’;‘ Configure 'g' Help E Quit

eﬂ.w
File
Associations

a
Wy
Default
Applications

Sy

e

Information
Sources

Personal Settings

Locale

9,
oD

Desktop
Search

E

Input Devices

™
i
Personal
Information

Window
Eehavior

&)
o

Power
lanagement

Shortcuts
and
Gestures

£
&
Workspace
Behavior

Removable
Devices

)

<6




Chapter 3: Commanding the Shell

In This Chapter

+* Opening a terminal window or a virtual console
1+~ Discovering the bash shell

v+~ Using Linux commands

v Writing a shell script

Sometimes things just don’t work. What do you do if the GUI desktop
stops responding to your mouse clicks? What if the GUI doesn’t start at
all? You can still tell your Linux system what to do, but you have to do it by
typing commands into a text screen. In these situations, you work with the
shell — the Linux command interpreter. This chapter introduces the bash
shell, the default shell in most Linux distributions.

After you figure out how to work with the shell, you may even begin to like
the simplicity and power of the Linux commands. And then, even if you're
a GUI aficionado, someday soon you may find yourself firing up a terminal
window and making the system sing and dance with two- or three-letter
commands strung together by strange punctuation characters. (Hey, I can
dream, can’t I?)

Opening Terminal Windows and Virtual Consoles

First things first. If you’re working in a GUI desktop, such as GNOME or KDE,
where do you type commands for the shell? Good question.

The easiest way to get to the shell is to open a terminal (also called console)
window. The GNOME and KDE GUIs in most distributions include an icon (or
a Main Menu option) to open a terminal window. Click that icon or choose
the menu option to get a terminal window. If you don’t see such an icon in
GNOME, choose ApplicationscoAccessoriescoTerminal. Now you can type
commands to your heart’s content.

If, for some reason, the GUI seems to be hung (you click and type but noth-
ing happens), you can turn to the virtual consoles. (The physical console is
the monitor-and-keyboard combination.) The idea of virtual consoles is to
give you the ability to switch among several text consoles even though you
have only one physical console. Whether you’re running a GUI or not, you
can then use different text consoles to type different commands.
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To get to the first virtual console from the GNOME or KDE desktop, press
Ctrl+Alt+F1. Press Ctrl+Alt+F2 for the second virtual console, and so on.
Each of these virtual consoles is a text screen where you can log in and type
Linux commands to perform various tasks. When you’re finished, type exit
to log out.
S You can use up to six virtual consoles. In most distributions, the seventh
one is used for the GUI desktop. To get back to the GUI desktop, press
Ctrl+Alt+F7.

Using the bash Shell

If you've used MS-DOS, you may be familiar with COMMAND . coM, the DOS
command interpreter. That program displays the infamous C: \ > prompt. In
Windows, you can see this prompt if you open a command window. (To open
a command window in Microsoft Windows, choose Startc>Run, type com-
mand in the text box, and then click OK.)

Linux comes with a command interpreter that resembles COMMAND . COM
in DOS, but it can do a whole lot more. The Linux command interpreter is
called a shell.

The default shell in many Linux distributions is bash. When you open a ter-
minal window or log in at a text console, the bash shell is what prompts you
for commands. Then, when you type a command, the shell executes your
command.

Just as there are multiple GUIs (GNOME or KDE) for Linux, you have a choice
of shells besides bash. For example, some people prefer the C shell. You can
easily change your default shell by using the chsh command.

In addition to the standard Linux commands, bash can execute any com-
puter program. So you can type the name of an application (the name is usu-
ally more cryptic than what you see in GNOME or KDE menus) at the shell
prompt, and the shell starts that application.

Understanding the syntax of shell commands

Because a shell interprets what you type, knowing how the shell processes
the text you enter is important. All shell commands have the following gen-
eral format. (Some commands have no options.)

command [optionl] [option2] . . . [optionN]
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[ssuing such a command is a process commonly referred to as a command
line. On a command line, you enter a command, followed by zero or more
options (or arguments). These strings of options — the command:-line options
(or command-line arguments) — modify the way the command works so that
you can get it to do specific tasks.

The shell uses a blank space or a tab to distinguish between the command
and options. This means you must use a space or a tab to separate the com-
mand from the options and the options from one another.

If an option contains spaces, you put that option inside quotation marks. For
example, to search for my name in the password file, I enter the following
grep command (grep is used for searching for text in files):

grep "Emmett Dulaney" /etc/passwd
When grep prints the line with my name, it looks like this:
edulaney:x:1000:100:Emmett Dulaney:/home/edulaney:/bin/bash

If you create a user account with your username, type the grep command
with your username as an argument to look for that username in the /etc/
passwd file.

In the output from the grep command, you can see the name of the shell
(/bin/bash) following the last colon (:). Because the bash shell is an execut-
able file, it resides in the /bin directory; you must provide the full path to it.

The number of command-line options and their format depend on the actual
command. Typically, these options look like -X, where X is a single charac-
ter. For example, you can use the -1 option with the 1s command. The com-
mand lists the contents of a directory, and the option provides additional
details. Here is a result of typing Is -1 in a user’s home directory:

total 0

drwxr-xr-x 2 edulaney users 48 2014-09-08 21:11 bin
drwx------ 2 edulaney users 320 2014-09-08 21:16 Desktop
drwx------ 2 edulaney users 80 2014-09-08 21:11 Documents

drwxr-xr-x 2 edulaney users 80 2014-09-08 21:11 public html
drwxr-xr-x 2 edulaney users 464 2014-09-17 18:21 sdump

If a command is too long to fit on a single line, you can press the backslash
key (\) followed by Enter. Then continue typing the command on the next
line. For example, type the following command. (Press Enter after each line.)

cat \
/etc/passwd
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The cat command then displays the contents of the /etc/passwd file.

You can concatenate (that is, string together) several shorter commands on a
single line by separating the commands by semicolons (;). For example, the
following command

cd; 1ls -1; pwd

changes the current directory to your home directory, lists the contents of
that directory, and then shows the name of that directory.

Combining shell commands

You can combine simple shell commands to create a more sophisticated
command. For example, suppose that you want to find out whether a device
file named sbpcd resides in your system’s /dev directory because some
documentation says you need that device file for your CD-ROM drive. You
can use the 1s /dev command to get a directory listing of the /dev direc-
tory and then browse through it to see whether that listing contains sbpcd.

Unfortunately, the /dev directory has a great many entries, so you may

find it hard to find any item that has sbpcd in its name. You can, however,
combine the 1s command with grep and come up with a command line that
does exactly what you want. Here’s that command line:

ls /dev | grep sbpcd

The shell sends the output of the 1s command (the directory listing) to the
grep command, which searches for the string sbpcd. That vertical bar () is
known as a pipe because it acts as a conduit (think of a water pipe) between
the two programs — the output of the first command is fed into the input of
the second one.

Controlling command input and output

Most Linux commands have a common feature — they always read from the
standard input (usually, the keyboard) and write to the standard output (usu-
ally, the screen). Error messages are sent to the standard error (usually to the
screen as well). These three devices often are referred to as stdin, stdout,
and stderr.

You can make a command get its input from a file and then send its output
to another file. Just so you know, the highfalutin term for this feature is input
and output redirection or I/0 redirection.

Table 3-1 shows the syntax of common I/O redirection commands, and the
next few sections explain how to use some of these commands.
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Table 3-1 Common Standard /0 Redirections

Task Command Syntax

Send stdout to afile command > file

Send stderr tofile command 2> file

Send stdout and stderr tofile command > file 2>&1
Read stdin from a file command < file

Read stdinfrom £ile. in and send command < file.in >
stdouttofile.out file.out

Append stdout to the end of a file command >> file
Append stderr to the end of a file command 2>> file
Append stdout and stderr to the command >> file 2>&l
end of a file

Read stdin from the keyboard until the command <<c

character ¢

Pipe stdout to command2 command | command?2
Pipe stdout and stderrto command 2>&1 | command2
command?2

Getting command input from a file

If you want a command to get its instructions by reading from a file, you can
redirect the standard input to come from that file instead of from the key-
board. For example, type the following command:

sort < /etc/passwd

This command displays a sorted list of the lines in the /etc/passwd file. In
this case, the less-than sign (<) redirects stdin so that the sort command
reads its input from the /etc/passwd file.

Saving command output in a file

To save the output of a command in a file, redirect the standard output to a
file. For example, type cd to change to your home directory, and then type
the following command:

grep typedef /usr/include/* > typedef.out
This command searches through all files in the /usr/include directory for

the occurrence of the text typedef — and then saves the output in a file
called typedef . out. The greater-than sign (>) redirects stdout to a file. This
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command also illustrates another feature of bash: When you use an aster-
isk (*), bash replaces the asterisk with a list of all filenames in the specified
directory. Thus /usr/include/* means all the files in the /usr/include
directory.
W If you want to append a command’s output to the end of an existing file
instead of saving the output in a new file, use two greater-than signs (>>)
like this:

command >> filename

P Another interesting use of sending stdout to a file is the use of the cat
command to quickly prepare small text files. For example, suppose that you
want to create a new text file to store lines of text you type until you type ZZ
and press Enter. Here is how you can accomplish that task:

cat <<ZZ > input.txt

After you type this command, you can keep typing lines and then type ZZ
on a line when you are finished. Everything you type is saved in the file
input. txt.

Saving error messages in a file

Sometimes you type a command, and it generates a lot of error messages
that scroll by so fast you can’t tell what’s going on. One way to see all the
error messages is to save them in a file so that you can see what the heck
happened. You can do that by redirecting stderr to a file.

For example, type the following command:
find / -name COPYING -print 2> finderr
This command looks through the file system for files named COPYING and

saves all the error messages (if there are any) in the finderr file. The
number 2 followed by the greater-than sign (2>) redirects stderr to a file.

\\3

If you want to simply discard the error messages instead of saving them in a
file, use /dev/null as the filename, like this:

find / -name COPYING -print 2> /dev/null

That /dev/null is a special file — often called the bit bucket and sometimes
glorified as the Great Bit Bucket in the Sky — that simply discards whatever it
receives. So now you know what they mean when you hear phrases, such as
“Your mail probably ended up in the bit bucket.”
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Typing less with automatic command completion

Many commands take a filename as an argument. To view the contents of the
/etc/modprobe. conf text file, for example, type the following command:

cat /etc/modprobe.conf

The cat command displays the /etc/modprobe. conf file. For any com-
mand that takes a filename as an argument, you can use a bash feature to
avoid having to type the entire filename. All you have to type is enough char-
acters to uniquely identify the file in its directory.

To see an example, type cat /etc/mod but don’t press Enter; press Tab instead.
bash automatically completes the filename, so the command becomes cat
/etc/modprobe. conf. Now press Enter to run the command.

Whenever you type a filename, press Tab after the first few characters of the
filename. bash probably can complete the filename so that you don’t have to
type the entire name. If you don’t enter enough characters to uniquely iden-
tify the file, bash beeps. Just type a few more characters and press Tab
again.

Going wild with asterisks and question marks

You can avoid typing long filenames another way. (After all, making less work
for users is why we use computers, isn’t it?)

This particular trick involves using the asterisk (*) and question mark (?).
These special characters are wildcards because they match zero or more
characters in a line of text.

If you know MS-DOS, you may have used commands such as COPY *.* A:
to copy all files from the current directory to the A: drive. bash accepts simi-
lar wildcards in filenames. As you expect, bash provides many more wild-
card options than the MS-DOS command interpreter does. Of course, newer
computers (particularly notebook computers and especially netbooks) don’t
have A and B drives anymore. That deprives an entire generation of the fun
of trying to copy a large file onto floppy disks!

You can use three types of wildcards in bash:
4 Asterisk (*): Matches zero or more characters in a filename. That means

* denotes all files in a directory.

4+ Question mark (?): Matches any single character. If you type test?, that
matches any five-character text that begins with test.

4+ Set of characters in brackets: Matches any single character from that
set. The string [aB], for example, matches only files named a or B, The
string [aB] *, though, matches any filename that starts with a or B.
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Wildcards are handy when you want to do something to many files. For
example, to copy all the files from the /media/cdrom directory to the cur-
rent directory, type the following:

cp /media/cdrom/*

bash replaces the wildcard character * with the names of all the files in the
/media/cdrom directory. The period at the end of the command represents
the current directory.

You can use the asterisk with other parts of a filename to select a more spe-
cific group of files. Suppose you want to use the grep command to search
for the text typedef struct in all files of the /usr/include directory
that meet the following criteria:

4 The filename starts with s

4 The filename ends with .h

The wildcard specification s* . h denotes all filenames that meet these crite-
ria. Thus you can perform the search with the following command:

grep "typedef struct" /usr/include/s*.h

The string contains a space that you want the grep command to find, so you
have to enclose that string in quotation marks. That way, bash doesn’t try to
interpret each word in that text as a separate command-line argument.

The question mark (?) matches a single character. Suppose you have four
files — imagel.pcx, image2.pcx, image3 .pcx, and image4 .pcx — in
the current directory. To copy these files to the /media/f1loppy directory,
use the following command:

cp image?.pcx /media/floppy

bash replaces the single question mark with any single character and copies
the four files to /media.

The third wildcard format — [ . . . ] — matches a single character from
a specific set of characters enclosed in square brackets. You may want to
combine this format with other wildcards to narrow the matching filenames
to a smaller set. To see a list of all filenames in the /etc/X11/xdm directory
that start with x or X, type the following command:

ls /etc/X11/xdm/ [xX] *
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Repeating previously typed commands

To make repeating long commands easy for you, bash stores up to 500 old
commands as part of a command history (basically just a list of old commands).
To see the command history, type history. bash displays a numbered list of
the old commands, including those that you entered during previous logins.

If the command list is too long, you can limit the number of old commands
that you want to see. For example, to see only the 10 most recent commands,
type this command:

history 10

To repeat a command from the list that the history command shows, simply
type an exclamation point (!), followed by that command’s number. To repeat
command number 3, type !3.

You can repeat a command without knowing its command number. Suppose
you typed more /usr/lib/X11/xdm/xdm-config a few minutes ago and
now you want to look at that file again. To repeat the previous more command,
type the following:

!more

Often you may want to repeat the last command that you just typed, perhaps
with a slight change. For example, you may have displayed the contents of
the directory by using the 1s -1 command. To repeat that command, type
two exclamation points as follows:

Sometimes you may want to repeat the previous command but add extra
arguments to it. Suppose that 1s -1 shows too many files. Simply repeat
that command but pipe the output through the more command as follows:

1l | more

bash replaces the two exclamation points with the previous command and
then appends | more to that command.

Here’s the easiest way to recall previous commands: Just press the up-arrow
key, and bash keeps going backward through the history of commands you
previously typed. To move forward in the command history, press the down-
arrow key.
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Discovering and Using Linux Commands

You type Linux commands at the shell prompt. By Linux commands, | mean
some of the commands that the bash shell understands as well as the
command-line utilities that come with Linux. In this section, I introduce you
to a few major categories of Linux commands.

I can’t cover every single Linux command in this chapter, but I want to give
you a feel for the breadth of the commands by showing you common Linux
commands. Table 3-2 lists common Linux commands by category. Before you
start memorizing any Linux commands, browse this table.

Table 3-2 Essential Linux Commands

Command Name Action

Help and Abbreviations

apropos Find online manual pages for a specified keyword.

info Display online help information about a specified command.

man Display online help information.

whatis Search for complete words only and find the online
manual pages.

alias Define an abbreviation for a long command.

type Show the type and location of a command.

unalias Delete an abbreviation defined using alias.

Managing Files and Directories

cd Change the current directory.

chmod Change file permissions.

chown Change the file owner and group.

cp Copy files.

1n Create symbolic links to files and directories.

1s Display the contents of a directory.

mkdir Create a directory.

mv Rename a file and move the file from one directory
to another.

rm Delete files.

rmdir Delete directories.

pwd Display the current directory.

touch Update a file's timestamp.
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Command Name Action

Finding Files

find Find files based on specified criteria, such as
name and size.

locate Find files using a periodically updated filename database.
(The database is created by the updatedb program.)

whereis Find files based in the typical directories where executable
(also known as binary) files are located.

which Find files in the directories listed in the PATH environment

variable.

Processing Files

cat Display a file on standard output (can be used to
concatenate several files into one big file).

cut Extract specified sections from each line of text in a file.

dad Copy blocks of data from one file to another (used to copy
data from devices).

diff Compare two text files and find any differences.

expand Convert all tabs to spaces.

file Display the type of data in a file.

fold Wrap each line of text to fit a specified width.

grep Search for regular expressions in a text file.

less Display a text file one page at a time (go backward by
pressing b).

lpr Print files.

more Display a text file, one page at a time (goes forward only).

nl Number all nonblank lines in a text file and print the lines to
standard output.

paste Concatenate corresponding lines from several files.

patch Update a text file using the differences between the
original and revised copy of the file.

sed Copy a file to standard output while applying specified
editing commands.

sort Sort lines in a text file.

split Break up a file into several smaller files with specified size.

tac Reverse a file (last line first and so on).

tail Display the last few lines of a file.

tr Substitute one group of characters for another throughout
afile.

uniq Eliminate duplicate lines from a text file.

(continued)
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Table 3-2 (continued)

Command Name Action

we Count the number of lines, words, and characters in a
text file.

zcat Display a compressed file (after decompressing).

zless Display a compressed file one page at a time (go backward
by pressing b).

zmore Display a compressed file one page at a time.

Archiving and Compressing Files

compress Compress files.

cpio Copy files to and from an archive.

gunzip Decompress files compressed with GNU Zip (gzip).

gzip Compress files using GNU Zip.

tar Create an archive of files in one or more directories (origi-
nally meant for archiving on tape).

uncompress Decompress files compressed with compress.

Managing Files

bg Run an interrupted process in the background.

fg Run a process in the foreground.

free Display the amount of free and used memory in the system.

halt Shut down Linux and halt the computer.

kill Send a signal to a process (usually used to terminate a
process).

1ldd Display the shared libraries needed to run a program.

nice Run a process with a lower priority (referred to as nice
mode).

ps Display a list of currently running processes.

printenv Display the current environment variables.

pstree Show parent-child process relationships.

reboot Stop Linux and then restart the computer.

shutdown Shut down Linux.

top Display a list of most processor- and memory-intensive
processes.

uname Display information about the system and the Linux kernel.

Managing Users

chsh

Change the shell (command interpreter).

groups

Print the list of groups that include a specified user.
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Command Name Action

id Display the user and group ID for a specified username.
passwd Change the password.

su Start a new shell as another user (the other useris

assumed to be root when the command is invoked with-
out any argument).

Managing the File System

af Summarize free and available space in all mounted storage
devices.

du Display disk usage information.

fdformat Format a floppy disk.

fdisk Partition a hard drive.

fsck Check and repair a file system.

mkfs Create a new file system.

mknod Create a device file.

mkswap Create a swap space for Linux in a file or a hard drive
partition.

mount Mount a device (for example, the CD-ROM) on a directory
in the file system.

swapoff Deactivate a swap space.

swapon Activate a swap space.

sync Write buffered (saved in memory) data to files.

tty Display the device name for the current terminal.

umount Unmount a device from the file system.

Dates and Times

cal Display a calendar for a specified month or year.

date Display the current date and time or set a new date and
time.

Becoming root (superuser)

When you want to do anything that requires a high privilege level (for exam-
ple, administering your system), you have to become root. Normally, you
log in as a regular user with your everyday username. When you need the
privileges of the superuser, though, use the following command to become
root:

su -
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That’s su followed by a space and the minus sign (or hyphen). The shell then
prompts you for the root password. Type the password and press Enter.

After you've finished with whatever you want to do as root (and you have the
privilege to do anything as root), type exit to return to your normal username.

Instead of becoming root by using the su - command, you can also type
sudo followed by the command that you want to run as root. In Ubuntu, you
must use the sudo command because you don’t get to set up a root user
when you install Ubuntu. If you're listed as an authorized user in the /etc/
sudoers file, sudo executes the command as if you were logged in as root.
Type man sudoers to read more about the /etc/sudoers file.

Managing processes

Every time the shell executes a command that you type, it starts a process.
The shell itself is a process, as are any scripts or programs that the shell
runs.

Use the ps ax command to see a list of processes. When you type ps ax,
bash shows you the current set of processes. Here are a few lines of output
when I type ps ax —cols 132. (I included the -cols 132 option to ensure
that you can see each command in its entirety.)

ID TTY STAT TIME COMMAND
S 0:01 init [5]

SN 0:00 [ksoftirqgd/0
S< 0:00 [events/0

S< 0:00 [khelper]

9 S< 0:00 [kthread]

19 ? S< 0:00 [kacpid]

75 ? S< 0:00 [kblockd/0

B W NP g
IR NN N ]

115 ? S 0:00 [pdflush]
116 ? S 0:01 [pdflush]
118 ? S< 0:00 [aio/0]

117 ? S 0:00 [kswapdO]
711 ? S 0:00 [kseriod]

1075 ? S< 0:00 [reiserfs/0]

2086 ? S 0:00 [kjournald]

2239 ? S<s 0:00 /sbin/udevd -d

. . lines deleted . . .

6374 ? S 1:51 /usr/X11R6/bin/X :0 -audit 0 -auth /var/lib/gdm/:0.Xauth
-nolisten tcp vt7

6460 ? Ss 0:02 /opt/gnome/bin/gdmgreeter

6671 ? Ss 0:00 sshd: edulaney [priv]

6675 ? S 0:00 sshd: edulaneyepts/0

6676 pts/0 Ss 0:00 -bash

6712 pts/0 S 0:00 vsftpd

14702 ? S 0:00 pickup -1 -t fifo -u

14752 pts/0 R+ 0:00 ps ax --cols 132

In this listing, the first column has the heading PID and shows a number for
each process. PID stands for process ID (identification), which is a sequential
number assigned by the Linux kernel. If you look through the output of the
ps ax command, you see that the init command is the first process and
has a PID of 1. That’s why init is referred to as the mother of all processes.
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The cOMMAND column shows the command that created each process, and
the TIME column shows the cumulative CPU time used by the process. The
STAT column shows the state of a process — S means the process is sleep-
ing, and R means it’s running. The symbols following the status letter have
further meanings; for example < indicates a high-priority process, and + means
that the process is running in the foreground. The TTY column shows the ter-
minal, if any, associated with the process.

The process ID, or process number, is useful when you have to forcibly stop
an errant process. Look at the output of the ps ax command and note the
PID of the offending process. Then, use the ki1l command with that pro-
cess number to stop the process. For example, to stop process number 8550,
start by typing the following command:

kill 8550

If the process doesn’t stop after five seconds, repeat the command. The next
step in stopping a stubborn process is to type kill -INT pid, where pidis the
process number. If that doesn’t work, try the following command as a last
resort:

kill -9 8550

The -9 option means send signal number 9 to the process. Signal number 9
is the KILL signal, which should cause the process to exit. You could also
type this command as kill -KILL pid, where pid is the process ID.

Working with date and time

You can use the date command to display the current date and time or set a
new date and time. Type date at the shell prompt and you get a result similar
to the following:

Fri Mar 14 15:10:07 EST 2014

As you can see, issuing the date command alone displays the current date
and time.

To set the date, log in as root and then type date followed by the date and
time in the MMDDhhmmYYYY format, where each character is a digit. For exam-
ple, to set the date and time to December 31, 2014 and 9:30 p.m., you type

date 123121302014

The MMDDhhmmYYYY date and time format is similar to the 24-hour military
clock and has the following meaning:

4 MM is a two-digit number for the month (01 through 12).
4 DD is a two-digit number for the day of the month (01 through 31).
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4+ hhis a two-digit hour in 24-hour format (00 is midnight and 23 is 11 p.m.).
4+ mm is a two-digit number for the minute (00 through 59).

4+ YYYY is the four-digit year (such as 2014).

The other interesting date-related command is cal. If you type cal without
any options, it prints a calendar for the current month. If you type cal fol-
lowed by a number, cal treats the number as the year and prints the calendar
for that year. To view the calendar for a specific month in a specific year, pro-
vide the month number (1 = January, 2 = February, and so on) followed by the
year. Thus, type cal 6 2014 and you get the calendar for June 2014, as follows:

June 2014

Su Mo Tu We Th Fr Sa
1234567

8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

Processing files

You can search through a text file with grep and view a text file, a screen
at a time, with more. For example, to search for my username in the /etc/
passwd file, [ use

grep edulaney /etc/passwd

To view the /etc/inittab file a screen at a time, [ type

more /etc/inittab

As each screen pauses, [ press the spacebar to go to the next page.

Many more Linux commands work on files — mostly on text files, but some

commands also work on any file. The sections that follow describe a few of
the file-processing tools.

Counting words and lines in a text file

[ am always curious about the size of files. For text files, the number of char-
acters is basically the size of the file in bytes (because each character takes
up a byte of storage space). What about words and the number of lines,
though?

The Linux we command comes to the rescue. The wc command displays the
total number of lines, words, and characters in a text file. For example, type

wc /etc/inittab and you see output similar to the following:

97 395 2926 /etc/inittab
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In this case, wc reports that 97 lines, 395 words, and 2,926 characters are in
the /etc/inittab file. If you simply want to see the number of lines in a file,
use the -1 option and type wc -1 /etc/inittab. The resulting output should be
similar to the following:

97 /etc/inittab
As you can see, with the -1 option, we simply displays the line count.

If you don’t specify a filename, the wc command expects input from the stan-
dard input. You can use the pipe feature (|) of the shell to feed the output of
another command to wc, which can be handy sometimes.

Suppose you want a rough count of the processes running on your system.
You can get a list of all processes with the ps ax command, but instead of
counting lines manually, just pipe the output of ps to wc and you get a rough
count automatically:

ps ax | we -1
86

Here the ps command produces 86 lines of output. Because the first line
simply shows the headings for the tabular columns, you can estimate that
about 85 processes are running on your system. (This count probably includes
the processes used to run the ps and wec commands as well.)

Sorting text files

You can sort the lines in a text file by using the sort command. To see how
the sort command works, first type more /etc/passwd to see the current
contents of the /etc/passwd file. Now type sort /etc/passwd to see the
lines sorted alphabetically. If you want to sort a file and save the sorted ver-
sion in another file, you have to use the bash shell’s output redirection fea-
ture, like this:

sort /etc/passwd > ~/sorted.text

This command sorts the lines in the /etc/passwd file and saves the output
in a file named sorted. text in your home directory.

Substituting or deleting characters from a file

Another interesting command is tr, which substitutes one group of charac-
ters for another (or deletes a selected character) throughout a file. Suppose
that you have to occasionally use MS-DOS text files on your Linux system.
Although you may expect to use a text file on any system without any prob-
lems, you find one catch: DOS uses a carriage return followed by a line feed
to mark the end of each line whereas Linux uses only a line feed.
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On your Linux system, you can get rid of the extra carriage returns in the
DOS text file by using the tr command with the -d option. Essentially, to
convert the DOS text file named £ilename.dos to a Linux text file named
filename.linux, type the following:

tr -d '\015' < filename.dos > filename.linux

In this command, '\ 015' denotes the code for the carriage-return character
in octal notation.

Splitting a file into several smaller files

The split command is handy for those times when you want to copy a file
but the file is too large to send as one e-mail attachment. You can then use
the split command to break up the file into multiple smaller files.

By default, split puts 1,000 lines into each file. The new, split files are
named by groups of letters such as aa, ab, ac, and so on. You can specify a
prefix for the filenames. For example, to split a large file called hugefile.
tar into smaller files, use split as follows:

split -b 1440k hugefile.tar part.

This command splits the hugefile. tar file into 1440K chunks. The com-
mand creates files named part . aa, part.ab, part.ac, and so on.

To combine the split files back into a single file, use the cat command as
follows:

cat part.?? > hugefile.tar
In this case, the two question marks (??) match any two-character extension

in the filename. In other words, the filename part . ?? matches all filenames
such as part .12, part.aa, part.ab, and part.2b.

Writing Shell Scripts

If you've ever used MS-DOS, you may remember MS-DOS batch files, which
are text files with MS-DOS commands. Similarly, shell scripts are also text files
with a bunch of shell commands.

If you aren’t a programmer, you may feel apprehensive about programming,

but shell programming can be as simple as storing a few commands in a file.
Right now, you might not be up to writing complex shell scripts, but you can
certainly try out a simple shell script.
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To try your hand at a little shell programming, type the following text at the
shell prompt exactly as shown and then press Ctrl+D when you’re finished:

cd

cat > simple

#!/bin/sh

echo "This script's name is: $O"
echo Argument 1: $1

echo Argument 2: $2

Press Ctrl+D. The cd command changes the current directory to your home
directory. Then the cat command displays the next line and any other lines
you type before pressing Ctrl+D. In this case, [ use > simple to send the
output to a file named simple. After you press Ctrl+D, the cat command
ends, and you see the shell prompt again. You created a file named simple
that contains the following shell script:

#!/bin/sh

echo "This script's name is: $0"
echo Argument 1: S1

echo Argument 2: $2

The first line causes Linux to run the bash shell program (of the name /bin/
bash). The shell then reads the rest of the lines in the script.

Just as most Linux commands accept command-line options, a bash script
also accepts command-line options. Inside the script, you can refer to the
options as $1, $2, and so on. The special name $0 refers to the name of the
script itself.

To run this shell script, first you have to make the file executable (that is,
turn it into a program) with the following command:

chmod +x simple

Now type ./simple one two to run the script, and it displays the following
output:

This script's name is: ./simple
Argument 1: one
Argument 2: two

The . / prefix to the script’s name indicates that the simple file is in the cur-
rent directory.

This script simply prints the script’s name and the first two command-line
options that the user types after the script’s name.
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Next, try running the script with a few arguments, as follows:

./simple "This is one argument" second-argument third
This script's name is: ./simple

Argument 1: This is one argument

Argument 2: second-argument

The shell treats the entire string in the double quotation marks as a single
argument. Otherwise, the shell uses spaces as separators between argu-
ments on the command line.

Most useful shell scripts are more complicated than this simple script, but
this easy exercise gives you a rough idea of how to write shell scripts.

Place Linux commands in a file and use the chmod command to make the file
executable. Voild! You created a shell script!



Chapter 4: Navigating the
Linux File System

In This Chapter

v Finding out about the Linux file system

+~ Navigating the system with Linux commands
v+ Understanding file permissions

+* Manipulating files and directories with Linux commands

T) use files and directories well, you need to understand the concept of a
hierarchical file system. Even if you use the GUI file managers (addressed
in the next chapter) to access files and folders (folders are also called direc-
tories), you can benefit from a lay of the land of the file system.

This chapter introduces the Linux file system and shows you how to work
with files and directories using several Linux commands.

Understanding the Linux File System

Like any other operating system, Linux organizes information in files and
directories. A directory is a special file that can contain other files and direc-
tories. Because a directory can contain other directories, this method of
organizing files gives rise to a hierarchical structure. This hierarchical orga-
nization of files is the file system.

The Linux file system gives you a unified view of all storage on your PC. The
file system has a single root directory, indicated by a forward slash (/).
Within the root directory is a hierarchy of files and directories. Parts of the
file system can reside in different physical media, such as a hard drive, an
external drive, and a CD-ROM. Figure 4-1 illustrates the concept of the Linux
file system (which is the same in any Linux system) and how it spans mul-
tiple physical devices.
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If you're familiar with other operating systems such as Windows, you may
find something missing in the Linux file system: You don’t find drive letters
in Linux. All disk drives and CD-ROM drives are part of a single file system.
s&\‘l\BEI? In Linux, you can have long filenames (up to 256 characters), and filenames
& are case-sensitive. Often these filenames have multiple extensions, such as
sample.tar.Z. Unix filenames can take many forms, such as the following:
index.html, Makefile, binutils-2.15.92.0.2-5.1386.rpm, vsftpd
2.0.3-1 i386.deb, .bash profile,and httpd src.tar.gz.
To locate a file, you need more than just the filename. You also need infor-
mation about the directory hierarchy. The extended filename, showing the
full hierarchy of directories leading to the file, is the pathname. As the name
implies, it’s the path to the file through the maze of the file system. Figure 4-2
shows a typical pathname for a file in Linux.
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As Figure 4-2 shows, the pathname has the following parts:

4 The root directory, indicated by a forward slash (/) character.

4+ The directory hierarchy, with each directory name separated from the
previous one by a forward slash (/) character. A / appears after the last
directory name.

4 The filename, with a name and one or more optional extensions. (A period
appears before each extension.)

The Linux file system has a well-defined set of top-level directories, and some
of these directories have specific purposes. Finding your way around the
file system is easier if you know the purpose of these directories. You also
become adept at guessing where to look for specific types of files when you
face a new situation. Table 4-1 briefly describes the top-level directories in
the Linux file system.

Table 4-1 Top-Level Directories in the Linux File System
Directory Contains
/ Base of the file system. All files and directories are con-

tained logically in the root, or /, directory, regardless of
their physical locations.

/bin Executable programs that are part of the Linux operat-
ing system. Many Linux commands, such as cat, cp, 1s,
more, and tar, are located in /bin.

/boot Linux kernel and other files that the LILO and GRUB
boot managers need. (The kernel and other files can be
anywhere, but placing them in the /boot directory is

customary.)
/dev Special files that represent devices attached to the system.
/etc Most system configuration files and the initialization scripts
(inthe /etc/rc.d subdirectory).
/home Home directories of all users. User edulaney’s home

directory, for example, is /home /edulaney.

/1lib Library files for all programs stored in /sbin and /bin
directories (including the loadable driver modules) needed
to start Linux.

/lost+found Lost files. Every disk partition has a 1ost+found directory.

(continued)
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Table 4-1 (continued)

Directory

Contains

/media

The /media/cdromor /media/cdromoO directory is
for mounting the CD/DVD-ROM drive. If you have a CD/DVD
recorder, you find a /media/cdrecorder directory
instead of /media/cdromand may also find /media/
DVD. Used for mounting file systems on removable media,
such as CD/DVD-ROM drives, flash drives, external drives,
floppy disks, and Zip drives. If you have a very old machine
that still has a floppy drive on it, then the /media/floppy
directory will also exist for mounting floppy disks.

/mnt

Temporarily mounted file systems.

/opt

Storage for large application software packages. For exam-
ple, some distributions install the LibreOffice.org Office suite
inthe /opt directory

/proc

Various information about the processes running in the Linux
system.

/root

Home directory for the root user.

/sbin

Executable files representing commands typically used for
system administration tasks and used by the root user.
Commands such as halt and shutdown reside in the
/sbin directory.

/srv

Data for services (such as web and FTP) offered by this
system.

/sys

Information about the devices, as seen by the Linux kernel.

/tmp

Temporary directory that any user can use as a scratch
directory, meaning that the contents of this directory are
considered unimportant and usually are deleted every time
the system boots.

/usr

Subdirectories for many important programs, such as the X
Window System (in the /usr/X11Ré6 directory) and the
online manual. (Table 4-2 shows some of the standard subdi-
rectoriesin /usr.)

/var

Various system files (such as logs), as well as directories for
holding other information, such as files for the web server
and anonymous FTP server.

The /usr and /var directories also contain a number of standard subdirec-
tories. Table 4-2 lists the important subdirectories in /usr. Table 4-3 shows
a similar breakdown for the /var directory.
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Table 4-2 Important /usr Subdirectories

Subdivectory Description

/usr/bin Executable files for many more Linux commands, including
utility programs that are commonly available in Linux but
aren't part of the core Linux operating system.

/usr/games Some old Linux games.

/usr/ Header files (filenames ending in . h) for the C and C++ pro-

include gramming languages and the X11 header files in the /usr/
include/X11 directory and the Linux kernel header files
inthe /usr/include/1inux directory.

/usr/lib Libraries for C and C++ programming languages and many
other libraries, such as database libraries and graphical
toolkit libraries.

/usr/local Local files. The /usr/local/bin directory, for example,
is supposed to be the location for any executable program
developed on your system.

/usr/sbin Many administrative commands, such as commands for
e-mail and networking.

/usr/share Shared data, such as default configuration files and images
for many applications. For example, /usr/share/gnome
contains various shared files for the GNOME desktop,
and /usr/share/doc has the documentation files
for many Linux applications (such as the bash shell, the
Sawfish window manager, and The GIMP image processing
program).

/usr/share/ Online manual (which you can read by using the man

man command).

/usr/src Source code for the Linux kernel (the core operating
system).

Table 4-3 Important /var Subdirectories

Subdirectory Contains

/var/cache Storage area for cached data for applications.

/var/lib Information relating to the current state of applications.

/var/lock Locked files to ensure that a resource is used by one applica-

tion only.

(continued)
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Table 4-3 (continued)
Subdivectory Contains
/var/log Log files organized into subdirectories. The syslogd server

stores its log files in /var/1log, with the exact content of the
files depending on the sys1ogd configuration file /etc/
syslog.conf.Forexample, /var/log/messages

is the main system log file; /var/log/secure contains

log messages from secure services (such as sshd and
xinetd);and /var/log/maillog contains the log of
mail messages.

/var/mail User mailbox files.

/var/opt Variable data for packages stored in /opt directory.
/var/run Data describing the system since the time it was booted.
/var/spool Data that's waiting for some kind of processing.
/var/tmp Temporary files preserved between system reboots.
/var/yp Network Information Service (NIS) database files.

Navigating the File System with Linux Commands

Although GUI file managers such as Nautilus (in GNOME) or Konqueror (in
KDE) are easy to use, you can use them only if you have a working GUI desk-
top. Sometimes you may not have a graphical environment to run a graphi-
cal file manager. For example, you may be logged in through a text terminal,
or X may not be working on your system. In those situations, you have to
rely on Linux commands to work with files and directories. You can always
use Linux commands, even in the graphical environment — all you have to
do is open a terminal window and type the Linux commands.

In this section, I briefly describe some Linux commands for moving around
the Linux file system.

Commands for directory navigation

In Linux, when you log in as root, your home directory is /root. For other
users, the home directory is usually in the /home directory. My home direc-
tory (whenIlog in as edulaney) is /home/edulaney. This information

is stored in the /etc/passwd file. By default, only you have permission to
save files in your home directory, and only you can create subdirectories in
your home directory to further organize your files.

Linux supports the concept of a current directory, which is the directory on
which all file and directory commands operate. After you log in, for example,
your current directory is the home directory. To see the current directory,
type the pwd command.
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To change the current directory, use the cd command. To change the current
directory to /usr/1lib, type the following:

cd /usr/lib

Then, to change the directory to the cups subdirectory in /usr/1ib, type
this command:

cd cups

Now, if you use the pwd command, that command shows /usr/1ib/cups
as the current directory.

These two examples show that you can refer to a directory’s name in two ways:

4+ Absolute pathname: An example is /usr/1ib, which is an exact direc-
tory in the directory tree. Think of the absolute pathname as the com-
plete mailing address for a package that the postal service will deliver to
your next-door neighbor.

4+ Relative directory name: An example is cups, which represents the
cups subdirectory of the current directory, whatever that may be. Think
of the relative directory name as giving the postal carrier directions
from your house to the one next door so the carrier can deliver the
package.

If I type cd cupsin /usr/1lib, the current directory changes to /usr/lib/
cups. However, if I type the same command in /home/edulaney, the shell
tries to change the current directory to /home/edulaney/cups.

Use the cd command without any arguments to change the current directory
back to your home directory. No matter where you are, typing cd at the shell
prompt brings you back home!

The tilde character (~) refers to your home directory. Thus you can change
the current directory to your home directory by using the command cd ~.
You can refer to another user’s home directory by appending that user’s
name to the tilde. Thus cd ~superman changes the current directory to the
home directory of superman.

Wait, there’s more. A single dot (.) and two dots (. .) — often cleverly
referred to as dot-dot — also have special meanings. A single dot (.) indi-
cates the current directory, whereas two dots (. .) indicate the parent
directory. For example, if the current directory is /usr/share, you go one
level up to /usr by typing the following:

cd
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Commands for directory listings and permissions

You can get a directory listing by using the 1s command. By default, the 1s
command — without options — displays the contents of the current direc-
tory in a compact, multicolumn format. For example, type the next two com-
mands to see the contents of the /etc/X11 directory:

cd /etc/X11
1s

The output looks like this. (On the console, you see some items in different
colors.)

X Xsession.d cursors rgb.txt xkb

XF86Config-4 Xsession.options default-display-manager rstart xserver
Xresources Xwrapper.config fonts sysconfig xsm

Xsession app-defaults gdm xinit

From this listing (without the colors), you can’t tell whether an entry is a file
or a directory. To tell the directories and files apart, use the -F option with
1s, like this:

ls -F
This time the output gives you some more clues about the file types:

X@ Xsession.d/ cursors/ rgb.txt xkb/

XF86Config-4 Xsession.options default-display-manager rstart/ xserver/
Xresources/ Xwrapper.config fonts/ sysconfig/ xsm/

Xsession* app-defaults/ gdme xinit/

The output from 1s -F shows the directory names with a slash (/) appended
to them. Plain filenames appear as is. The at sign (@) appended to a filename
(for example, notice the file named X) indicates that this file is a link to another
file. (In other words, this filename simply refers to another file; it’s a shortcut.)
An asterisk (*) is appended to executable files. (Xsession, for example, is an
executable file.) The shell can run any executable file.

You can see even more detailed information about the files and directories
with the -1 option:

1ls -1

For the /etc/X11 directory, a typical output from 1s -1 looks like the
following:

total 84

lrwxrwxrwx 1 root root 20 Jul 15 20:32 X -> /usr/bin/X11/XFree86
-rw-r--r-- 1 root root 2878 Jul 16 14:50 XF86Config-4
drwxr-xr-x 2 root root 4096 Jul 15 20:32 Xresources

-rwxr-xr-x 1 root root 3456 Jun 1 01:59 Xsession

drwxr-xr-x 2 root root 4096 Jul 15 20:34 Xsession.d
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-rw-r--r-- 1 root root 217 Jun 1 01:59 Xsession.options
-rwW------- 1 root root 771 Jul 15 20:32 Xwrapper.config
drwxr-xr-x 2 root root 4096 Jul 15 20:35 app-defaults

. lines deleted . . .

This listing shows considerable information about every directory entry —
each of which can be a file or another directory. Looking at a line from the
right column to the left, you see that the rightmost column shows the name
of the directory entry. The date and time before the name show when the
last modifications to that file were made. To the left of the date and time is
the size of the file in bytes.

The file’s group and owner appear to the left of the column that shows the
file size. The next number to the left indicates the number of links to the

file. (A link is like a shortcut in Windows.) Finally, the leftmost column shows
the file’s permission settings, which determine who can read, write, or
execute the file.

The first letter has a special meaning, as the following list shows:
4+ 1: The file is a symbolic link to another file. In other words, it’s a shortcut
to something else.

4 d: Thefile is a directory. It will appear as a folder in a GUIL

4 - (hyphen): The file is normal. By normal, | mean that it isn’t a directory,
a link, or anything else odd. Most of the items on your system are just
normal files.

+

b: The file represents a block device, such as a disk drive.

4+ c: The file represents a character device, such as a serial port or a
terminal.

After that first letter, the leftmost column shows a sequence of nine charac-
ters, which appear as rwxrwxrwx when each letter is present. Each letter
indicates a specific permission. A hyphen (-) in place of a letter indicates no
permission for a specific operation on the file. Think of these nine letters as
three groups of three letters (rwx), interpreted as follows:

4 Leftmost rwx group: Controls the read, write, and execute permission
of the file’s owner. In other words, if you see rwx in this position, the
file’s owner can read (v), write (w), and execute (x) the file. A hyphen in
the place of a letter indicates no permission. Thus the string rw- means
the owner has read and write permission but not execute permission.
Although executable programs (including shell programs) typically have
execute permission, directories treat execute permission as equivalent
to use permission: A user must have execute permission on a directory
before he or she can open and read the contents of the directory.
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4+ Middle rwx group: Controls the read, write, and execute permission of
any user belonging to that file’s group.

4+ Rightmost rwx group: Controls the read, write, and execute permission
of all other users (collectively thought of as the world).

Thus, a file with the permission setting rwx------ is accessible only to the
file’s owner, whereas the permission setting rwxr- -r- - makes the file read-
able by the world.

An interesting feature of the 1s command is that it doesn’t list any file whose
name begins with a period. To see these files, you must use the 1s command
with the -a option, as follows:

ls -a

Try this command in your home directory and then compare the result with
what you see when you don’t use the -a option:

1. Type cd to change to your home directory.
2. Type s F to see the files and directories in your home directory.

3. Type s -aF to see everything, including hidden files.

Most Linux commands take single-character options, each with a hyphen as
a prefix. When you want to use several options, type a hyphen and concate-
nate (string together) the option letters, one after another. Thus 1s -al s
equivalenttols -a -laswellasls -1 -a.

Commands for changing permissions and ownerships

You may need to change a file’s permission settings to protect it from others.
Use the chmod command to change the permission settings of a file or a
directory.

To use chmod effectively, you have to specify the permission settings. A good
way is to concatenate letters from the columns of Table 4-4 in the order shown
(Who/Action/Permission).

Table 4-4 Letter Codes for File Permissions
Who Action Permission
u (user) + (add) r (read)

g (group) - (remove) w (write)

o (others) = (assign) x (execute)

a (all) s (set user ID)
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You use only the single character from each column — the text in parenthe-
ses is for explanation only.

For example, to give everyone read access to all files in a directory, pick a
(for all) from the first column, + (for add) from the second column, and r
(for read) from the third column to come up with the permission setting a+r.
Then use the set of options with chmod, like this:

chmod a+r *.
On the other hand, to permit everyone to execute one specific file, type
chmod a+x filename

Suppose you have a file named mystuff that you want to protect. You can
make it accessible to no one but you if you type the following commands, in
this order:

chmod a-rwx mystuff
chmod u+rw mystuff

The first command turns off all permissions for everyone, and the second
command turns on the read and write permissions for the owner (you). Type
1s -1 to verify that the change took place. (You see a permission setting

Sometimes you have to change a file’s user or group ownership for everything
to work correctly. For example, suppose you're instructed (by a manual, what
else?) to create a directory named cups and give it the ownership of user ID
1p and group ID sys. How do you do it?

Well, you can log in as root and create the cups directory with the command
mkdir:

mkdir cups

If you check the file’s details with the 1s -1 command, you see that the user
and group ownership is root root.

To change the owner, use the chown command. For example, to change the
ownership of the cups directory to user ID 1p and group ID sys, type

chown lp.sys cups

Commands for working with files

To copy files from one directory to another, use the cp command. If you
want to copy a file to the current directory but retain the original name, use
a period (.) as the second argument of the cp command. Thus the following
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command copies the Xresources file from the /etc/X11 directory to the
current directory (denoted by a single period):

cp /etc/X1l/Xresources
The cp command makes a new copy of a file and leaves the original intact.

If you want to copy the entire contents of a directory — including all subdirec-
tories and their contents — to another directory, use the command cp -ar
sourcedir destdir. (This command copies everything in the sourcedir
directory to destdir.) For example, to copy all files from the /etc/X11
directory to the current directory, type the following command:

cp -ar /etc/X11

To move a file to a new location, use the mv command. The original copy is
gone, and a new copy appears at the destination. You can use mv to rename
a file. If you want to change the name of today.list to old.1list, use the
mv command, as follows:

mv today.list old.list

On the other hand, if you want to move the today.1list file to a subdirec-
tory named saved, use this command:

mv today.list saved

An interesting feature of mv is that you can use it to move entire directo-
ries (with all their subdirectories and files) to a new location. If you have a
directory named data that contains many files and subdirectories, you can
move that entire directory structure to o1d_data by using the following
command:

mv data old data

To delete files, use the rm command. For example, to delete a file named
o0ld.list, type the following command:

rm old.list

Be careful with the rm command — especially when you log in as root. You
can inadvertently delete important files with rm.

Commands for working with directories

To organize files in your home directory, you have to create new directories.
Use the mkdir command to create a directory. For example, to create a
directory named images in the current directory, type the following:

mkdir images
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After you create the directory, you can use the cd images command to
change to that directory.

You can create an entire directory tree by using the -p option with the mkdir
command. For example, suppose your system has a /usr/src directory and
you want to create the directory tree /usr/src/book/java/examples/
applets. To create this directory hierarchy, type the following command:

mkdir -p /usr/src/book/java/examples/applets

When you no longer need a directory, use the rmdir command to delete it.
You can delete a directory only when the directory is empty.

To remove an empty directory tree, you can use the -p option, like this:
rmdir -p /usr/src/book/java/examples/applets

This command removes the empty parent directories of applets. The com-
mand stops when it encounters a directory that’s not empty.

Commands for finding files

The £ind command is useful for locating files (and directories) that meet
your search criteria.

When I began using Unix many years ago (Berkeley Unix in the early 1980s),
[ was confounded by the £ind command. I stayed with one basic syntax of
find for a long time before graduating to more complex forms. The basic
syntax that I discovered first was for finding a file anywhere in the file system.
Here’s how it goes: Suppose you want to find any file or directory with a
name that starts with gnome. Type the following £ind command to find
these files:

find / -name "gnome*" -print

If you're not logged in as root, you may get a bunch of error messages. If
these error messages annoy you, just modify the command as follows and
the error messages are history. (Or, as Unix aficionados say, “Send ’em to the
bit bucket.”)

find / -name "gnome*" -print 2> /dev/null

This command tells £ind to start looking at the root directory (/) to look
for filenames that match gnome* and to display the full pathname of any
matching file. The last part (2> /dev/null) simply sends the error mes-
sages to a special file that’s the equivalent of simply ignoring them.

Book 11
Chapter 4

wa)sAg a4 xnury
ay) bunebiney



122 Navigating the File System with Linux Commands

\\s

You can use variations of this simple form of £ind to locate a file in any
directory (as well as any subdirectories contained in the directory). If you
forget where in your home directory you’ve stored all files named report *
(names that start with report), you can search for the files by using the fol-
lowing command:

find ~ -name "report*" -print

When you become comfortable with this syntax of £ind, you can use other
options of £ind. For example, to find only specific types of files (such as
directories), use the type option. The following command displays all top-
level directory names in your Linux system:

find / -type d -maxdepth 1 -print

You probably don’t have to use the complex forms of £ind in a typical Linux
system. But if you ever need to, you can look up the rest of the £ind options
by using the following command:

man find

An easy way to find all files that match a name is to use the 1locate command,
which searches a periodically updated database of files on your system. For
example, here’s a typical output I get when I type locate Xresources on a
Debian system (the output may differ based on your distribution):

/etc/X11l/Xresources
/etc/X1l/Xresources/xbase-clients
/etc/X11l/Xresources/xfree86-common

The 1locate command isn’t installed by default in some Linux distributions.

To install it, open the Add/Remove Software application for your distribution
and search for 1ocate. Then select the package from the search results and

click Accept to install it.

Commands for mounting and unmounting

Suppose you want to access the files on this book’s companion DVD-ROM
when you're logged in at a text console (with no GUI to help you). To do so,
you have to first mount the DVD-ROM drive’s file system on a specific direc-
tory in the Linux file system.

Start by looking at the /etc/£fstab file for clues to the name of the CD-ROM
device. For example, some Linux distributions use the device name /dev/
cdrom to refer to CD/DVD-ROM drives, whereas others may use device
names such as /dev/hdc, /dev/cdroms/cdrom0, or /dev/cdrecorder
(for a DVD/CD-R drive). The entry in /etc/fstab file also tells you the
directory where that distribution expects the CD/DVD to be mounted. Some
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distributions use /media/cdrom as the mount point, whereas others use /
media/cdrom0, or /media/cdrecorder.

It is customary to use the cdrom term to mean both CD-ROM and DVD-ROM.

Log in as root (or type su - to become root), insert the DVD-ROM in the
DVD drive, and then type the following command:

mount /dev/hdc /media/cdromO

This command mounts the file system on the device named /dev/hdc (an
IDE DVD/CD-ROM drive) on the /media/cdrom0 directory (which is also
called the mount poinf) in the Linux file system.

After the mount command successfully completes its task, you can access
the files on the DVD-ROM by referring to the /media/cdromo directory as
the top-level directory of the disc. In other words, to see the contents of the
DVD-ROM, type

ls -F /media/cdrom0

When you’ve finished using the DVD-ROM — and before you eject it from
the drive — you have to unmount the disc drive with the following umount
command:

umount /dev/hdc

You can mount devices on any empty directory on the file system. However,
each distribution has customary locations with directories meant for mount-
ing devices. For example, some distributions use directories in /mnt whereas
others use the /media directory for the mount points.

Commands for checking disk-space usage

You can use two simple commands — df and du — to check the disk-space
usage on your system. The df command shows you a summary of disk-space
usage for all mounted devices. For example, when I type df on a PC with
many mounted storage devices, here’s what I get as output:

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/hdb6 28249372 2377292 25872080 9% /

tmpfs 383968 12 383956 1% /dev/shm

/dev/hda5 5766924 1422232 4051744 26% /ubuntu/boot
/dev/hda7 6258100 2989200 2951004 51% /debian/boot
/dev/hda9 5766924 1422232 4051744 26% /ubuntu
/dev/hdal0 5766924 1872992 3600984 35% /mepis
/dev/hdall 6258100 2989200 2951004 51% /debian
/dev/hdb3 19558500 1370172 18188328 8% /xandros
/dev/hda2 16087676 10593364 5494312 66% /windows/C
/dev/hdbl 107426620 9613028 97813592 9% /windows/D
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This table lists the device, the total kilobytes of storage, how much of that
memory is in use, how much is available, the percentage being used, and the
mount point.

To see the output of df in a more readable format, type df -h. The output
follows:

Filesystem Size Used Avail Use% Mounted on
/dev/hdb6 27G 2.3G 25G 9% /

tmpfs 375M 12K 375M 1% /dev/shm

/dev/hda5 5.5G 1.4G 3.9G 26% /ubuntu/boot
/dev/hda7 6.0G 2.9G 2.9G 51% /debian/boot
/dev/hda9 5.5G 1.4G 3.9G 26% /ubuntu
/dev/hdal0 5.5G 1.8G 3.5G 35% /mepis
/dev/hdall 6.0G 2.9G 2.9G 51% /debian
/dev/hdb3 19G 1.4G 18G 8% /xandros
/dev/hda2 16G 11G 5.3G 66% /windows/C
/dev/hdbl 103G 9.2G 94G 9% /windows/D

If you compare this output with the output of the plain df (the preceding
listing), you see that df -h prints the sizes with terms like M for megabytes
and G for gigabytes. These are easier to understand than 1K-blocks.

The other command, du, is useful for finding out how much space a direc-
tory takes up. For example, type du /etc/X11 to view the contents of all the
directories in the /etc/X11 directory. (This directory contains X Window
System configuration files.) You see the following:

12 /etc/X1ll/Xresources
36 /etc/X1l/Xsession.d
272 /etc/X1l/app-defaults
20 /etc/X1ll/cursors

12 /etc/X11/xinit

. lines deleted .
12 /etc/X11l/fonts/misc
8 /etc/X1l/fonts/100dpi
8 /etc/X11l/fonts/75dpi
8 /etc/X1l/fonts/Speedo
8 /etc/X1l/fonts/Typel
48 /Jetc/X1ll/fonts

2896 /etc/X11

Each directory name is preceded by a number — which tells you the number
of kilobytes of disk space used by that directory. Thus the /etc/X11 direc-
tory uses 2896KB (or about 2.9MB) of disk space. If you simply want the total
disk space used by a directory (including all the files and subdirectories con-
tained in that directory), use the - s option, as follows:

du -s /etc/X11
2896 /etc/X11
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The -s option causes du to print just the summary information for the entire
directory.

Just as df -h prints the disk-space information in megabytes and gigabytes,
you can use the du -h command to view the output of du in more readable
form. For example, here’s how | combine it with the - s option to see the space
that 'm using in my home directory (/home/edulaney):

du -sh /home/edulaney
645M /home/edulaney
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Chapter 5: Introducing Linux
Applications

In This Chapter

v~ Taking stock of typical Linux applications
v~ Trying out the office applications

v+ Playing with multimedia

v+ Working with images

Each Linux distribution comes with plenty of applications for all your
diverse computing needs, as you can see by simply looking at the
menus in the GUI desktops. Often, more than one application of the same
type exists. Most distributions come with the LibreOffice office application
suite that provides a word processor, spreadsheet, presentation software, and
more. You'll find many choices for CD players and multimedia players, plus
games, utility programs, and other useful tools, such as a scanner and digital
camera applications. Some commercial distributions come with commercial
office suites as well.

When it comes to playing multimedia (audio and video in various formats,
such as MP3, MP4, and QuickTime), freely available Linux distributions
rarely come with the appropriate decoders because of licensing restrictions;
the multimedia application runs but cannot play the MP3 file or the DVD
movie because it lacks a decoder. Commercial distributions usually come
with some of these decoders.

This chapter offers an overview of some Linux applications. After you read
about these applications, you can explore them further and have them at your
disposal when needed. This chapter also provides an introduction to the GUI
file managers, which allow you to browse and manipulate individual files.

Taking Stock of Linux Applications

A list of all the Linux applications available could take up much of the bulk
of this book. A major application almost always has a website where you
can get more information about it. Each Linux distribution comes with many
applications and utilities; this chapter is but a brief sampling of what is
available.
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Typically, as you install a Linux distribution, you must select specific groups
of applications to install. The exact list of applications on your Linux system
depends on the choices you make during the installation.

It’s easy to install missing applications in Debian (and Debian-based distribu-
tions, such as Ubuntu) as long as you have a broadband (cable or DSL) con-
nection to the Internet. For example, to see whether the K3b CD/DVD burner
exists for Debian, type apt-cache search k3b. You get output similar to the
following:

k3b - A sophisticated KDE cd burning application

k3b-i18n - Internationalized (il8n) files for k3b

k3blibs - The KDE cd burning application library - runtime files
k3blibs-dev - The KDE cd burning application library - development files

Next, type apt-get install k3b and a few moments later you’ll have K3b
installed on your Debian system. This ease of installing (or upgrading) soft-
ware is why Debian users swear by apt -get (even though it’'s a command-
line tool).

Introducing Office Applications and Tools

Word processor, spreadsheet, presentation software, calendar, calculator —
these are some office staples. Most Linux distributions come with the Libre-
Office suite of office applications and tools. You can try all of them one by
one and see which one takes your fancy. Each application is fairly intuitive to
use. Although some nuances of the user interface may be new to you, you'll
become comfortable with the interface after using it a few times. This sec-
tion briefly introduces the following applications, as well as some other com-
mercially available office applications for Linux:

4+ LibreOffice Suite: A Microsoft Office-like office suite with the Writer
word processor, the Calc spreadsheet program, the Impress presenta-
tion program, the Draw drawing and illustration application, and Math,
a mathematical formula editor

<+

Kontact: A personal information management application in KDE
4+ Calculators: A GNOME calculator and KDE calculator
4 Aspell: A spelling checker

LibreOffice.org office suite

LibreOffice.org is not only a website, but also an office suite similar to
major office suites such as Microsoft Office. Its main components are the
Writer word processor, the Calc spreadsheet, and the Impress presentation
program.
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You can easily start LibreOffice.org — either the overall suite or an indi-
vidual application — from most GUI desktops by clicking a panel icon or
by making a choice from the main menu. For example, in Ubuntu, you can
click a desktop icon to open the initial window of the LibreOffice.org suite.
You can create new documents or open existing documents (which can be
Microsoft Office files as well) from the main window.

Writer

Choosing FilecpNewrpText Document from any LibreOffice.org window starts
LibreOffice.org Writer with a blank document in its main window. Using

Writer is simple — if you're familiar with Microsoft Word, you should have

no trouble finding your way around Writer. You can type text into the blank Book If
document, format text, and save text. Chapter 5

You can also open documents that you've prepared with Microsoft Word on
a Windows machine. Figure 5-1 shows a Microsoft Word document opened in
LibreOffice Writer.
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Figure 5-1:
You can
prepare
documents
in Libre-
Office
Writer.

When you save a document, Writer saves it in LibreDocument text format by
default, in a file with the . odt extension.

If you need to share Writer documents with Microsoft Word, you can save
the documents in several formats, including Microsoft Word and Rich Text
(.rtf) formats.

Writer is simple and intuitive to use. If you need help, online help is available
by choosing Help from the Writer menu (or pressing F1 in newer versions).
This brings up the Help window with help information on Writer. You can
then click the links to view specific help information.
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Figure 5-2:
Prepare
your
spread-
sheets with
LibreOffice
Calc.

Calc

Calc is the spreadsheet program in the LibreOffice application suite. To start
Calc, choose Spreadsheet from the Office category in the main menu or
choose FilecoNewrpSpreadsheet from any LibreOffice window. Calc displays
its main window, which looks similar to that of Windows-based spreadsheets
such as Microsoft Excel. (Calc can read and write Microsoft Excel-format
spreadsheet files.)

Use Calc in the same way you use Microsoft Excel. You can type entries in
cells, use formulas, and format the cells. (For example, you can specify the
type of value and the number of digits after the decimal point.) Figure 5-2
shows a typical spreadsheet in Calc.

= Untitled 1 - Libre Office Calc

When preparing the spreadsheet, use formulas in the same format that you
would in Microsoft Excel. For example, use the formula SUM(D2:D6) to add
the entries from cell D2 to D6. To set cell D2 as the product of the entries A2
and C2, type =A2*C2 in cell D2. To find out more about the functions avail-
able in LibreOffice.org Calc, choose HelpryLibreOffice.org Help from the
menu (or press F1 in newer versions). This opens the LibreOffice.org Help
window, from which you can browse the functions by category and click a
function to read more about it.
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Figure 5-3:
You can
prepare
presenta-
tionsin
LibreOffice
Impress.
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To save the spreadsheet, choose FilecySave As. A dialog box appears, from
which you can specify the file format, the directory location, and the name
of the file. When you save a document, Calc saves it in LibreDocument
spreadsheet format in a file with the . ods extension by default.

LibreOffice.org Calc can save the file in several other formats, including
Microsoft Excel, as well as text file with comma-separated values (CSV).

If you want to exchange files with Microsoft Excel, save the spreadsheet in
Microsoft Excel format (choose an appropriate version for Excel). Then you
can transfer that file to a Windows system and open it in Microsoft Excel.

lmpress

Impress is similar to Microsoft PowerPoint; it allows you to create unique
and creative slide presentations for a variety of purposes. To run Impress,
choose Presentation from the Office category in the main menu or choose
FilecoNewr>Presentation from any LibreOffice window.

When you first open Impress, the program prompts you for the presenta-
tion style and template. To begin working, select Empty presentation and
click Create. To open an existing document, select the appropriate option
from the Presentation Wizard and click Open. Then select the presentation
file you want to open. You can open Microsoft PowerPoint files in Impress.
Figure 5-3 shows a typical slide presentation in Impress.

Click to add title

Click to add text

The Impress window shows the first slide together with an outline view of
the slides along the left side. The exact appearance depends on the docu-
ment type and template you select. You can begin adding text and other
graphic objects such as images, text, and lines to the slide.

Book I
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Figure 5-4:
Do your
calculations
in the KDE
calculator.

To insert a new slide, choose InsertcSlide from the menu. A blank slide
appears. You can then add text and graphics to that new slide.

To save a presentation, choose FilecySave. For new documents, you have to
provide a filename and select the directory to which you want to save the file.

If you want to share the slides with someone who uses Microsoft PowerPoint,
save the presentation in Microsoft PowerPoint format.

Calendars

KDE comes with Kontact — an application that integrates existing KDE appli-
cations such as KMail mail reader and the KOrganizer calendar program into
a single graphical personal information manager. You can start Kontact from
panel icons or the main menu. (The location of the menu entry depends on
the Linux distribution.)

When Kontact starts, it usually displays a summary window with informa-
tion about new e-mail messages, upcoming scheduled events, and more. You
can explore each application individually by clicking the icons in the left
pane of the Kontact window.

To add an event or appointment for a specific date and time, select the date
from the calendar, double-click the time, and type a brief description of the
appointment in the New Event dialog box that appears. Click OK when you’re
finished.

Calculators

You have a choice of the GNOME calculator or the KDE calculator. Both are
scienti